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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.

Kasakcmar Pecniybrniukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmenyzae KabbindaHFaHbIH xabaprnaldbl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kKabblnday wmacesneciH
kapacmeipyOa. Webof Science 3epmmeywinep, asmopsap, bacnawbiiap MeH MeKeMmesiepee KOHMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramOacmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «h3eecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6bir
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uHOeKcuposaHuUu Haxodumcs 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0nsi danbHeliweeo npuHImMusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kadyecmeo u
enybuHy koHmeHma 0ns uccriedosameried, asmopos, usdamerel u yupexdeHul. BknoyeHue Msgecmus
HAH PK e Emerging Sources Citation Index GemMoHcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY o XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.
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LANGMUIR-BLODGETT FILMS BASED
ON SUPERHYDROPHOBIC SOOT

Abstract. In this paper it was produced Langmuir-Blodgett films based on superhydrophobic soot by Nima CD
installation (England). Chloroform was used because it has a low boiling point and is not miscible in water.
Consequently, the dispersion can be dropped onto the surface of the water in the Langmuir-Schaefer trough. The
superhydrophobic soot was obtained at the Institute of Combustion Problems (Almaty, Kazakhstan) by combustion
propan-butan mixture by applying an electric filed. To establish complete information about the structure of the soot
obtained, studies were conducted by Raman spectroscopy and a transmission electron microscope (TEM). An
analysis of the results of Raman spectra shows that two modifications of carbon are present in the obtained samples -
amorphous carbon 1350 cm™ (D - amorphous) and 1590 cm’!, a graphitized carbon phase. As a result, it was found
that the produced Langmuir-Blodgett films have a nanostructure, since soot has a nanoscale (20-60 nm), which is
confirmed by electron microscopic and Raman studies.

Key words: film, superhydrophobic soot, surface.

Introduction. A Langmuir-Blodgett (LB) film is a nanostructured system formed when Langmuir
films - or Langmuir monolayers (LM) - are transferred from the liquid-gas interface to solid supports
during the vertical passage of the support through the monolayers. LB films can contain one or more
monolayers of an organic material, deposited from the surface of a liquid onto a solid by immersing the
solid substrate into the liquid. A monolayer is adsorbed homogeneously with each immersion or emersion
step, thus films with very accurate thickness can be formed. This thickness is accurate because the
thickness of each monolayer is known and can therefore be added to find the total thickness of a
Langmuir-Blodgett film. The gorgeous feature of Langmuir-Blodgett films is the internal control of the
internal layer structure down to the molecular level and the exact control over the obtaining film thickness.
Sophisticated LB troughs let us to treat several materials with different functionalities and offer the
opportunity to setup the layer architecture according to the requirements of the desired molecularly
engineered organic thin film setup [1].

In work [2-5] transparent superhydrophobic films with TiO, photocatalysts, cobalt nanoparticle
Langmuir-Schaefer films on ethylene glycol subphase, some methodologies based on technique to build
thin films of graphene oxides, Quantum Dots and silver nanowires were studied. Surface roughness and
morphology of the films are changed with rising concentration of TiO,, which was attributed the size
difference of the starting materials. The wetting angle of the resulting film which contain 2 wt % TiO, was
higher than 140° even after UV illumination with the intensity of 1.7 mW/cm? for 800 h. The film with
2 wt % TiO, maintained higher wetting angles than the film with 0 wt % TiO, after 1800-h out door
exposure. The obtained films in this work are the first ones that satisfy the demands of transparency,
superhydrophobicity and long lifetime contemporaneously [2]. The possibility of modification of surface
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wettability is particularly eligible in implantology. This effect is reached by coating a given material with
thin films containing nanoparticles of different chemical properties [6]. This work reports on the
fabrication, optimization and characterization of ultrathin films containing submicrometer particles (sSMPs)
of the hydrophilic and water stable UiO-66-COOH(Zr) metal organic framework (MOF). It was
established that the presence of MOF particles significantly enhances the surface roughness and allows
ultrathin, hydrophobic coverage to be obtained. It has been shown that the crystallinity and the porosity of
the MOF remains almost unaltered in MOF/ODP films [7].

Langmuir-Schaefer deposition is a scalable process for forming a percolating film based on graphene
platelets which can be applied for electronic gas sensing [8-10] and LB films can find application in many
area [11].

In the presented work it was created LB films based on superhydrophobic soot obtained by
combustion propan-butan mixture. For the first time kind of soot having superhydrophobic properties was
synthesized at the Institute of Combustion Problems (Almaty, Kazakhstan), which was obtained by
applying an electric filed [12].

Experimental part. The Nima software uses Microsoft Sans Serif fonts, as our software is
compatible with all versions of Windows from 95 to XP you may need to load the specific MS Sans Serif
font onto your PC. Copies are on the Nima CD. When the required number of layers have been deposited,
the dipper will stop. Data can be viewed also in the (pressure & area) -time and dipper - area axes, selected
from the Graph Menu.

A typical LB film deposition instrument (Nima CD) shown in figure 1.

a— scheme

b — photo

Figure 1 - A typical LB film deposition instrument (Nima CD)

A typical multi-layer deposition (conventional dipper) was obtained by following stages which are
shown in the scheme below.
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Make up a solution of 10 - CHCI: from the chemicals supplied with the trough. Make
enough to fill your trough about twice

v

Prepare a glass slide by rubbing it with the ferric stearate supplied. This will make it
hydrophobic

v

Move the dipper up by clicking on U’ - or the PgUp' button of vour keyboard.
The dipper will come to rest at its top position

\

Insert the slide between the jaws of the dipper clamp

v

Go the Dipper Menu (‘Dipper’ on menu bar)

A

Select the appropriate values for yvour deposition

Typical values are: Dipper Speed: 20 mm/min; Target pressure: 25 mN/m; Top End: 5 mm; Bottom
End: 20 mm; Number of Layers: 10.

Then, spread the monolayer and select 'Pressure Control' from the Barrier menu of Installation of
Nima CD. The film will be compressed to its target pressure. If pressure control is unstable, reduce the
'Feedback Gain' value. A value of 1.0 is good for almost all conditions.

After, select 'Program Dip' from the “Dipper menu”. The dipper will be run down and up under the
selected conditions.

Results and discussions. Thus, to produce thin films of superhydrophobic soot, 10 mg of the powder
was dissolved in 10 mL of chloroform. Chloroform must be used because it has a low boiling point and is
not miscible in water. Consequently, the dispersion can be dropped onto the surface of the water in the
Langmuir-Schaefer trough.

The chloroform quickly evaporates and the hydrophobic soot is left sitting at on the water. This
floating layer is reducing the surface tension of the water, as measured by the pressure sensor at the
surface.

As more dispersion is deposited, the surface tension atthe surfaces decrease while the surface
pressure due to the material increases.

When the surface is sufficiently covered, the floating 'islands' of hydrophobic soot can be compressed
into a continuous film.

The barriers are moved to reduce the area occupied by the soot and force the islands to come together.

As it is compressed, the surface pressure increases - which leads to the pressure-area graph in the
attached file.

When completely compressed, the film can be deposited by lowering the substrate attached to the
vacuum pump.

The software is used to bring the substrate into contact with the surface and the film will be deposited,
as it shown in figure 2.

Figure 2 - Creation film on the water surface
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When the film is nearly fully compressed (like the attached data), it may rearrange on the surface.
This can be controlled by using less dispersion or compressing to lower surface pressures, figure 3.

It is known that, the air/water interface possesses excess free energy originating from the difference in
environment among the surface molecules and those in the bulk. This interfacial free energy is
approachable by measurements of the surface tension. The surface tension of water is about 72 mN/m at
20°C which is an exclusively high valuation in comparison with other liquids and accordingly makes
water a perfect sub phase for monolayer studies.

The overall way to transportation an amphiphile to the surface is to dissolve it in a volatile non-polar
solvent and then using a micro syringe to deposit onto the surface. The solution spreads rapidly to cover
the available area. As far as the solvent evaporates, a monolayer is formed. When the available area for the
monolayer is large the distance between adjacent molecules is enormous and their interactions are weak.
The monolayer can then be regarded as a two-dimensional gas. Under these conditions, the monolayer has
less impact to the water surface tension. If the available surface area of the monolayer is reduced by a
barrier system, the molecules start to exert a repulsive force on each other.

Figure 3 - Hydrophobic soot film

Surface pressure curve recorded during the LB monolayer assembly from computer. The most
important indicator of the monolayer properties of an amphiphilic material is obtained by measuring the
surface pressure as a function of the area of water surface available to each molecule. Thus, final surface
pressure reached 50 mN/m.

The soot applied for creating LB films was investigated by transmission electron microscope (TEM)
and Raman spectroscopy, figure 4. The obtained spectra are shown in figure 4, b.

no

o “‘""“"M ‘lkh
/'“J Say

Figure 4 - Results of investigation methods of soot samples: a — TEM images; b — Raman spectra

As it can be seen from TEM images, the superhydrophobic soot has nanospherical chain structure, in
the form of pearls with varying degrees of branching, which have a diameter in the range of from 20 up to
60 nm.

Analysis of the Raman spectra shows that in the samples obtained there are two peaks 1350 cm™
(D - amorphous) and 1590 cm™ (G - graphite), corresponding to the phase of amorphous carbon (figure 4, b).
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Conclusion. In this article, the LB film preparation technique was discussed. Langmuir-Blodgett
technique was used to assemble monolayers of superhydrophobic soot. Films were deposited using the
vertical (LB) deposition methods onto glass substrates. However, soot films do not completely cover the
water surface, probably due to the dissolution of into the aqueous subphase. As a result, it was found that
the obtained Langmuir-Blodgett films has a nanostructure, since soot has a nanoscale from 20 to 60 nm,
which is confirmed by electron microscopic and Raman studies.

Mepyept Haxunkeizer'2, Anan Jaaron®

'MHCTHTYT npobieM roperus, Anmartsl, Kazaxcram;
’KasHY nmenn ans-®apabu, Anmatel, Kazaxcram;
3VuusepcuteT Cacceke, BenukoOpuTanus

MJEHKH JIEHTMIOP-BJIOJIKETT HA OCHOBE CYNIEPTUJIPO®OBHOM CYTKH

AnHotanusi. O0JacTh UCCIICAOBAHUNA HAHOPAa3MEPHBIX 3(P(PEKTOB MOKA3bIBACT, YTO THMAPOGOOHBIC CBOHCTBA
MOBEPXHOCTEH OCHOBaHbl HA NPABWIBHOM CTPYKTYpe YacTHI, BBICTYIIOB WJIM BEpIIMH CYOMHKPOHHOIO U
HAaHOMETPOBOI'O pa3Mepa, paclojIOKEHHBIX Ha IMOBEPXHOCTH YIOPSAOYCHHBIM oOpa3om. [loBepxHocTH, nMeronye
ruIpo(oOHBIE CBOWCTBA, MOTYT OBITh MOJYYEHBI XMMHYECKMM MM METOJIOM BBIPAIIMBAHUS HAHOPa3MEPHBIX
MaTepuanoB. Takoil 3d¢dekT cymecTByer B AWKOH mpupone. SpKUM MPUMEpPOM SIBISETCS MOBEPXHOCTH JIHCTHEB
JI0TOCA, YCESHHAas MHOTOYMCIICHHBIMH MHKPOCKONNYECKHMHU BBICTYNIaMH, HPUAAIOIIMMH ITOBEPXHOCTH JIHCTHEB
UCKIIFOUHTEIIbHBIE CYyNepruapooOHbIe CBOMCTBA.

OTH WCCIEIOBaHMS TOKAa3bIBAIOT, YTO Ca)a, CHHTE3UpyeMasl MpPU CKHUTAHUHM YTIJIEBOJOPOJHOrO TOIUIMBA B
OIIPE/ICNICHHBIX YCJIOBUAX, 0oOnazaer cynepruapooOHBIM CBOHCTBOM M MOXKET OBITh HMCIOJIB30BaHA B KauecTBE
HAITOJTHUTEIS TP CO3JaHUH THAPO(OOHBIX TOKPHITHH.

CynepruapodoOHas caka MojlydeHa MpHU COKUTAHWW IIPONaH-OyTaHOBOMW CMECH NPU HAIOKEHHWH DJIEKTPHU-
YEeCKOro noJjis B J1a0OpaTOpu¥ CHUHTE3a YIJIEpOJHBIX HaHOMAaTEpUAJIOB B IulaMeHH MHcTHTyTa mpolieM ropeHus
(Anmarsl, Kazaxcran).

Jnst ycTaHOBIEHUWsI TOJSHOM HMHGOpPMAlMW O CTPYKType IOJy4aeMOH CaXXH NpPOBEICHBI HCCIEIOBaHUS
MIPOCBEYHBAIOIINM JIEKTPOHHBIM MUKpockoroM (II9M), MeTo1oM CIeKTpOCKOIMN KOMOMHAIIMOHHOTO PACCEsSHHS.

Pesymprater [IOM mokasanm, 9to cynepruapodoOHas caka MMeeT HAaHOC(HEpUUECKYIO LEMHYI0 CTPYKTYpy B
(hopMe >xeMdyTa C pa3HOH CTENEHBIO Pa3BETBICHHS, AUAMETP KOTOPOH HaXoIuTcs B Auana3zone ot 20 mo 60 HM.

AHanu3 pe3yabpTaToB CIIEKTPOB KOMOMHAIIMOHHOTO PACCESHUSI CBETA MOKA3bIBAET, YTO B IOJYYEHHBIX 00pasax
HPHUCYTCTBYIOT JABE MomupuKanuu yriaepoma - amopdueii yraepox 1350 cm! (D - amopdusii) m 1590cm™
(G - rpadurusupoBaHHas yriepojaHas $aza).

B nanno#t paboTte ObIIM M3rOTOBIEHHI IUIEHKH JIeHrMiopa-bromkeTT Ha ocHOBe cymeprunpodoOHOil caxku Ha
ycraHoBke Nima CD (Aurmusi). [ns monydeHus TOHKHX IuieHOK 10 Mr cynepruapooOHOM caxku pacTBOPSUIM B
10 mi xnopodopma. Xnopohopm ciaenyeT UCI0JIb30BaTh, TOCKOJIBKY OH HMEET HU3KYIO TeMIeparypy KUIICHUs U He
cMmemmBaercss ¢ Bojgod. CienoBaTenbHO, TUCIIEPCHs MOXKET OBITh COpOIleHa Ha MOBEPXHOCTh BOJBI B KODBITE
Jlerrmiopa-Illedepa.

Xnopodopm ObicTpo ucnapsiercs, a ruapodoOHas caxa ocTaeTcsi Ha BOAe. JTOT IUIAaBAIOLIMI CIIOH yMEHbIIAeT
MTOBEPXHOCTHOE HATSHKEHUE BOJIBI, N3MEPSAEMOE JATYNKOM JABICHHS Ha TOBEPXHOCTH.

ITo mepe ocaxknaeHus OOJIBIIETO KONMYECTBA UCIIEPCHH ITIOBEPXHOCTHOE HATSDKCHHE Ha IOBEPXHOCTSIX
YMEHBIIIAETCs], @ TOBEPXHOCTHOE JIaBJICHNE U3-3a MaTepHaa yBEININBACTCSL.

Korza mnoBepXHOCTh IOCTAaTOYHO IIOKPHITA, IUIABAIOIIME «OCTPOBKM» THUIPO(GOOHOH Cakm MOTYT OBITH
CIPECCOBAHBI B HETMPEPBIBHYIO MIICHKY.

bapbepsl nepeMenaroTcs, 4To0b yMEHBIIUTD IO/, 3aHATYIO CaXKeH, U 3aCTaBUTh OCTPOBA OOBEIUHUTHCS.
Ilo MEpE CXKaTugd NaBJICHHUC Ha IMOBEPXHOCTH YBCIMYMUBACTCA, YTO MPHUBOAUT K Fpa(l)m(y O6J'IaCTI/l JAaBJICHUSA B
npukperuieHHoM (aiisie. [locie moyiHOro cxkaTusi IUIEHKa MOXKET ObITh HaHECeHA NMYTEM OITyCKaHUS IOJIOXKKH,
NPUKPEIUICHHOW K BaKyyMHOMY Hacocy. Ilnenka Oyner cxkara /0 1ieJeBoro JaBiieHHs. Eciau KOHTpONb NaBlieHUs
HecTaOWIIeH, YMEHBIINTE 3HaUeHHE «Y CHIIeHHEe 00paTHOH cBs3n». 3HayeHnue 1,0 XopouIo Juist MOYTH BCEX YCJIOBHUIL.

[Tocxe atoro HeoOxoauMo BeIOpaTh «Dipper menu», 3ateM MeHIo «Program Dip». KoBm Oyner omyckarbcs n
MIOJJTHAUMATHCSI IPU BHIOPAHHBIX YCIIOBHSX.

Takum o0pa3oMm, OBUIM TOJy4YeHHI IUTeHKH JIeHrMiopa-biomkeTT Ha OCHOBe caxud, oOJamaromien
cyneprupooOHsIMU cBoicTBaMH. B pesympTare OBUIO OOHApYXKEHO, UYTO IONYYCHHBIE IUICHKH JIeHrMiopa-
BbromxeTT NMEoT HaHOCTPYKTYPY, KOTOPbIE IOATBEPKIAIOTCS IIMEKTPOHHO-MUKPOCKOITMYECKHMHI U PaMaHOBCKUMH
UCCIIEJOBAaHUAMH.

KiroueBsble ciioBa: 1mieHKa, cyneprupodoOHas caxa, IOBEPXHOCTb.
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Mepyept Haunkeizer'2, Anaun Jaaron®

Kany npo6Gnemanapsl HHCTUTYTHI, AnMaThl, Kazakcran;
29n-Dapabu areiaaarsl Kasak yiITThIK yHuBepcuteTi, Anmarsl, Kazakcran;
3Caccekc yHuBepcHUTeTi, YJIbI0pHTaHus

ACATUJIPO®OBTHI KYWE HET'I3IH/IE
JIEHI'MIOP-BJIOJXKET KABBIKIIIAJIAPBIH AJTY

Annoranus. Hanoemmemni s¢dexrinepai 3eprrey camackl 0eTTiH THAPOPOOTH KacHeTTepi OemeKTepain
IYPBIC KYPBUIBIMBIHA, OeTKeire perTenreH CyOMHKpPOHIBI JKOHE HAHOMETP OJIeMICpiHiH IIBIHIApbIHA HETi3-
JIenreHin kepcereni. ['mapodoOThl KackeTTepi 6ap OeTTepai XUMHUSIIBIK JKOJIMEH HeMeCe HAHOOJIIIEMII MaTepra-
JapAabl ecipy amiciMeH amyra Oonansl. MyHpaail ocep Taburarta Oap. JKapkplH MbIcan peTiHJe, KalblpaKTapablH
OetiHe epekie acaruapooOTh KacheT OepeTiH, KONTereH MUKPOCKONUSIIBIK LIBIFBIHKBI CHI3BIKTAPMEH epeKiIese-
HETIH JIOTOC JKallbIpaKTapbIHbIH OETKi Ka0aThlH aiyra 0oJapbl.

byn 3epTreyiep KeMipCyTeKTi OTBIHIApAbl JKary apKbUIbl CHHTE3JENITeH KyieHiH Oenrimi Oip »karmaiina
acarupodoOThl KacMeTKe M€ EKEHMIrH koHe THApo(pOOTHl KaOBIHIBI Kacay OapbIChIHAA TOJITHIPFBII PETiHIE
Nai1aIaHbLIATHIH/BIFBIH KOPCETTI.

[Ipoman-OyTaH KoCIacklH jKary OapbIChIHIa ajibIHFaH acarnnpodoOTsI Kyiie 3JIeKTp epiciH Oepy apKbUIbI KaHy
npobieManapbl HHCTUTYTBIHBIH JKaJbIHIA KOMIPCYTeKTI HaHOMaTepHalIJaplbl CHHTE3ey 3epTXaHaChlHIA ajlbIHIbI
(Anmartel, Kazakcran).

ATBIHFaH KYHEHIH KYPBUIBIMBI Typaibl TOJBIK aKmapar aily YOI Ky#de Yiaruiepi KapbIKTaHIBIPFBIII
ANIEKTPOHABI MUKpockom (KOM) jxoHe KOMOMHANMSUIBIK HIAIBIPAY CIIEKTPOCKOIUSICHI APKbUIbI 3ePTTEIIII.

JKOM notmxkenepi kepceTkeHaei, acaruapodo0Tsl KykeHiy muamerpi 20-maH 60 HM-Te AEHIHTT auama3oHaa
OoNaThIH TYPIIl JopeKeeri 1HKy TypiHaeri HaHoChepablK Ti30eKTi KypbUIbIMIapAaH TYPabl.

KoMOMHAIMSIIBIK IIAIIBIPay CHEKTPOCKOINMACHI HOTHXKENIEPIH Tajjlay alblHFaH YJrliepAe KOMIPTEKTiH eKi
yorici — 1350 em™! (D - amopdhr) xkome 1590 em™! (G - rpadurtenren komipreri paszacer) 6ap eKeHIIrH KOPCETTI.

Kympicra Huma CD xkouusiprbichiHna (Anrimus) acarugpodoOTsl kyie Herizinae Jlenrmrop-brnomkerrt
KaObIKImanapsl aneiHabl. JKyka KaObikmanapas! any yoria 10 ma xsopodopmaa 10 mr acaruapodoOThl KeMIpTeKTi
Ky#e epitingi. XmopoGopMHBIH KaifHay TeMmIepaTypachl TOMEH >KOHE CyMEH apajaclaidThIHIBIKTaH KOJIJaHBIIIbI.
Conppikran aucnepcusiabl Jlanrmiop-1lledep plabICHIHAAFBI CyIbIH OeTiHE aFbI3yFa 0oJabl.

Xnopodopm Te3 Oymanbpin, TuapodoOTH Kyie cyma Kamaabl. byl KankeiManbl KadaT Cy KBICBIMBIHBIH
CEHCOPBIMEH OJIIICHETiH CYIbIH KepHEYiH a3aiTapl.

Hucniepcust xerm OoNFaH caiiblH, OeTTepheri KepHEey a3asubpl JKOHE MaTepHalAbIH OocepiHeH OeTKi KBICHIM
YKOFapbUIAIbL.

TabakmianbiH O€TKI KabaThl KETKUIIKTI TYpAe KaObUIFraH Ke3ae, ruapodo0Thl KyHEHIH KaJKbIIT KYPIeH «YIIKIp
OeJIIeKTepi» Y3MiKCi3 KaObIKIIara KbIChUIAIbI.

Keneprinep kyleHiH ajblll OTHIpFAH ayJaHbIH a3alTyra jkoHE YHIKip Oemmexrepai Oip-OipiHe jKakbIHIATyFa
MOKOYp erei.

CHIFBUTFaH CalibIH OCTiHJETI KBICHIM JKOFaphUIAM/IbI, OYI TipKenTeH (ailgarsl KBICBIM alilMaFbIHBIH Ipadurine
okerneni. TONBIK CHIFBUIFAHHAH KCWiH, KAOBIKIIAHBI ally MaKCAaThIHIIA BaKyyMIIBIK HACOCKA OCKITUIreH TaOaKIIaHbBI
TOMEHIe TYCipy apKbUIbl KoygaHyFa Ooianbl. KaObIKiia MakcaTThl KbICHIMFA JEHiH KbICBUIAABL. Erep KbICHIMIbI
Oackapy TYpakchI3 Ooica, «kepi OaiylaHBIC ©CiMi» MOHIH a3aiTy KaxkeT. 1.0 MoHI OapibIK Karmaiira THIMAI OOJBIT
caHanaspl.

«Dipper ma3ipin», ogan kerin «Program Dip» ma3ipiH Tarmanpz. Okay TaHTAIFaH KaFmaaia TOMEHAEUIl
KOHE KeTepiiei.

Ocsutaiinia Kyie Herisingeri acarumpodo0Tsl Kacueri Oap JleHrmrop-BiomkeTT KaObIKIIagapsl abIHIIBL.
Hormwxecinge anbiaraH JleHrmiop-bromkeTr KaOBIKIIATapbIHBIH HAHOKYPBUIBIMIBI EKEHAIrT aHBIKTaNIbL, Oy
JKapBIKTaHIBIPFBILI AJIEKTPOH/IBIK JKOHE paMaH CIIEKTPOCKOIUSICHI apKbUIbI pacTallbl.

Tyiiin ce3mep: KaObIKIIa, acaruApoPoOThI Kyiie, OeT.

Acknowledgements
This research was supported by the Ministry of Education and Science of the Republic of Kazakhstan
in the framework of the Scientific and Technology Program "APNe05133836”.

Information about authors:

Nazhipkyzy Meruyert — Associate Professor at the Al-Farabi Kazakh National University, Leading researcher at the Institute
of Combustion Problems. http://orcid.org/0000-0002-3716-0476

Alan Dalton — Professor at the University of Sussex. https://orcid.org/0000-0001-8043-1377




News of the Academy of sciences of the Republic of Kazakhstan

REFERENCES

[1] Syed Arshad Hussain. Langmuir-Blodgett Films a unique tool for molecular electronics. Modern Physics Letters B. V.
23. No. 27.2009. P. 1-9. https://www.researchgate.net/publication/45867166. [in Eng].

[2] Akira Nakajima, Kazuhito Hashimoto, Toshiya Watanabe. Transparent Superhydrophobic Thin Films with Self-Cleaning
Properties. Langmuir 2000, 16. P. 7044-7047. https://doi.org/10.1021/1a000155k. [in Eng].

[3] Maria Mercedes Velazquez, Teresa Alejo, David Lopez-Diaz, Beatriz Martin-Garcia and Maria Dolores Merchan.
Langmuir-Blodgett Methodology: A Versatile Technique to Build 2D Material Films. Chapter 2. 2016. P.21-42.
http://dx.doi.org/10.5772/63495. [in Eng].

[4] Tao A, Kim F, Hess C, Goldberger J, He R, Sun Y, Xia Y, Yang P. Langmuir-Blodgett Silver Nanowire Monolayers for
Molecular Sensing Using Surface-Enhanced Raman Spectroscopy. Nano Letters. 2003; 3. P.1229-1233. DOI: 10.1021/n10344209.
[in Eng].

[5] Pohjalainen E, Pohjakallio M, Johans C, Kontturi K, Timonen J V, Ikkala O, Ras R H, Viitala T, Heino M T, Seppala E
T. Cobalt Nanoparticle Langmuir-Schaefer Films on Ethylene Glycol Subphase. Langmuir. 2010; 26. P.13937-13943. DOI:
10.1021/1a101630q. [in Eng].

[6] M. Rojewska, M. Skrzypiec, K. Prochaska. The wetting properties of Langmuir—Blodgett and Langmuir—Schaefer films
formed by DPPC and POSS compounds. Chemistry and Physics of Lipids. Volume 221. 2019, P. 158-166.
https://doi.org/10.1016/j.chemphyslip.2019.04.004. [in Eng].

[7] Miguel A. Andrés, Clemence Sicard, Christian Serre, Olivier Roubeau, Ignacio Gascon. Ultrathin hydrophobic films
based on the metal organic framework UiO-66-COOH(Zr). Beilstein J. Nanotechnol. 2019, 10. P. 654-665.
doi:10.3762/bjnano.10.65. [in Eng].

[8] Sebastian Nufer, Matthew J. Large, Alice A. K. King, Sean Paul Ogilvie, Adam Brunton, and Alan B. Dalton. Edge
Selective Gas Detection using Langmuir Films of Graphene Platelets. ACS Appl. Mater. Interfaces. Manuscript. P. 1-27. 2018.
DOI: 10.1021/acsami.8b05105. [in Eng].

[9] B. Kh. Khussain, M.Zh. Zhurinov, A.Z. Abilmagzhanov, A.S. Sass, B.B. Teltayev. New nanostructural catalysts for
neutralization of toxic gases in industry. News of the National Academy of Sciences of the Republic of Kazakhstan. Series of
chemistry and technology. V.1., Ne439. 2020. P. 116-122. ISSN 2224-5286. https://doi.org/10.32014/2020.2518-1491.15 [in Eng].

[10] Kudaybergenov K, Nyssanbayeva G, Ongarbayev Ye, Mansurov Z, Di CapuaR, AlfeM, Gargiulo V. (2019). Sorption
ability of modified nano-carbon materials. News of the National Academy of Sciences of the Republic of Kazakhstan. Series of
chemistry and technology, 3(425):63-70. https://doi.org/10.32014/2019.2518-1491.31 [in Eng].

[11] JadhavA.S., Mohanraj G.T., Mayadevi S., Gokarn A.N. (2018) Rapid method for determinationof nano surface area of
arecanut shell derivedactivated carbon by iodine adsorption number, News of the national academy of sciences of the republic of
Kazakhstan. Series chemistry and technology, 6(432): 53-56. https://doi.org/10.32014/2018.2518-1491.26 [in Eng].

[12] Mansurov Z.A., Nazhipkyzy M., Lesbayev B.T., Prikhodko N.G., Auyelkhankyzy M., Puri LK. Syntesis of
Superhydrophobic Carbon Surface during Combustion Propane //Eurasian Chemico-tecnological journal. 2012. V. 14, Ne. 1.
P. 19-23. DOL: 10.18321/ectj94. [in Eng].




News of the Academy of sciences of the Republic of Kazakhstan

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 opopmiieHHs CTaTbU AJIs Ty OJUKALIIH
B )KypHaJIe CMOTPETh Ha CalTe:

www:nauka-nanrk.kz

http://chemistry-technology.kz/index.php/en/arhiv

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

Penaxropst: M. C. Axmemosa, /. C. Anenos, A. Axmemosa
Bepcrka Ha kommnbiotepe A.M. Kyiveunbaesotl

IMoamucano B mevats 06.09. 2020.
®dopmat 60x881/8. bymara ocetnas. [leuars — puzorpad.
9 .. Tupax 300. 3akas 4.

Hayuonanvhas akademus nayk PK
050010, Anmamut, ya. Llesuenxo, 28, m. 272-13-18, 272-13-19



