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Kypmerri
"KoJsutonarap meH ¢gazaapaJsbik 0errep-2025" V XajabiKapaJbIK FBUIBIMA

KOH(epeHIUSCHIHBIH KATHICYIbLIaPbI!

On-Papadbu Kazak yiITThIK yHUBepcuTeTIHAE 2025 KBITFBI 3-5 MaychiM apaisiFbiaaa "Komnonarap
MeH 0eTTep-2025" V XanbslkapanblK FeUIBIMA KOH(PEPEHIMIChIHA XOII KenaiH13aep! byl konpepenuus
op 5 KbUI CalibIH OTKIZIEI.

1934 xpinsl yitbiMaacTeipbuiral on-Dapabu atbingarsl Kazak yITTHIK YHUBEPCUTET] FHUTBIMHBIH
OapibIK OarbpITTaphl OOWBIHINIA PECTTyOIUKAHBIH KOPHEKTI FBUIBIM, OLTIM, MOJACHUET KalpaTKepiiepiHiH
OipHemie OybIHBIH JaiibiHnaraH Ka3zakcrtan PecrnyOnuKachlHBIH JKETEKIIl YHHUBEPCUTETI OOJIBIN
TaOBUTAIBL.

YHUBEPCUTETTIH XUMHUS )KOHE XUMUSIIBIK TexHoJorus paxynpreri Kazakcran PecnyOnrKkachiHBIH
XUMHUS OUTIMI MEH FBUIBIMBIHBIH KOIIOACHIBICHl OOJBIN TaObUIaAbl. Y HUBEPCUTETTIH MAaKTaHBIIIBI -
KOPHEKT1 XUMUK FalbIMAap, oJdapabiH ecimaepi KazakcranHan Teic xepiepae ae oenruni. dakynbrerre
Ka3ipri 3aMaHfbl XUMHUS FBUTBIMBIHBIH OapJIbIK JepiIiK OarbITTaphl JaMbIFAaHBIH MAaKTaH TYTambl3: aTarl
OTCEK - JKaJMbl JKOHE OCMOpPTaHMKAIIBIK XUMHsI, OPTaHUKAJIbIK XUMHUS >KOHE TaOWFU KOCBUIBICTAp
XUMHUSCHI, aHATATHKAIBIK XUMUS )KOHE CHPEK AIIEMEHTTEP XUMHUSICHI, (PU3HKAIBIK XUMUS, KaTaIu3 )KOHE
MYHall XUMHUSCHI, XUMUSIIBIK (PU3HUKA, )KOFAPBI MOJIEKYJIATIBIK KOCBUIBICTAP XUMHUSCHI 5KOHE KOJUTOUATHIK
xuMus. bys 6arpITTapABIH OapIBIFRIH OCNTiIl FaabiMaap OacKapaibl.

Komnounreik xumust - XX raceipabiy 70-KbpUiapeiHaa maiiga O0aFaH pecmyOIuKaHBbIH XUMUS
FBUTBIMBI MEH OUTIMIHIH jkac 0arbIThl. ON IUCTIEPCTI KYHeIep Al )KOHE OChl Kyhenepae 00BN KaTKaH
OCTTIK KyOBUIBICTApPABI 3€pPTTEY callachlHAa aWTapJIbIKTall JKeTICTIKTepre eTTi. Ka3akcTaHHBIH
KOJUTOUIIBI FanbiMaapsl cyaa eputid noaumepiep (CEIT) sxone 6eTrik-aktuBTi 3atTap (BA3) Herizinzae
*aHa (GKOFapbhl MOJIEKYJaibl) OETTIK aKTUBTI 3aTTapAbl d31pJey/]e >KOHE OJapiAbl SPTYpPJl JUCHEPCTi
KYHenepliH KacueTTepiH Oackapy YIIiH Naiiananyna auTapiabIKTail )KETICTIKTepre Ko )KeTki3mi. by
KETICTIKTEP OPTYPJIi FBUIBIMU K€3/IeCyJIep — MUKPOCUMITO3UYM/Iap MEH KOH(EpEeHIIHIIap OTKI3yre Heri3
6one1. Kazipri koH(epeHIus KOJUTOUITHIK XUMUSI FEUTBIMBIHBIH KeJleci OaFbITTapblH KAMTHIbI:

1-cexyus. bemmik KyovLiicmap stcone gazaapanviy Kabammapoaesbl a0copoyus.

2-cexyua. Hanooucnepcmi scyiienep, HaHoMamepuanioap, MUKpOKancyiayusl.

3-cexyus. Kypamvinoa nonumep 6ap oucnepcmi sxcytienep. buoxonnouomap. Tazamowix konrouomap.
4-cexyus. Konnouomix xXuMusinwviy K0J10aHOANbL ACNeKMinepi Hcane mypaKmsl 0amy

byn OarpiTTapaplH OapibIFbl TEK TEOpHsl >KarblHAH eMec, COHbIMeH Karap KasakcTaHHBIH
WHHOBAIMSIIBIK-UHAYCTPUSIIBIK JaMYBI YIIIiH alTapIbIKTall MPaKTUKAJIBIK KBI3BIFYIIBUTBIKKA HE.

KypmeTTi koH(epeHusFa KaTbicybiap!

PecriyOnmukampI3IbIH ~ OHTYCTIK acTaHAchl — MIyaKThl AJMaThiFa KENTEHJEPIHI3re JKOHE
Ka3aKCTaHABIK FaJlbIMIapMEH ©3/IepIHI3AIH COHFBl FBUIBIMH KETICTIKTEPIHI30eH Oejicyre HHET
OUTIIpreHaepiHi3 YIIIH IIBIH >KYPEKTeH pa3bUIBIFBIMBI3IBI Olnaipyre pykcaTr etiHizaep. Ciznmepre
KOH(pepeHIUs 0apbhIChIH/IA KEMICTI KYMBIC TUICiMi3. Byl TeK FBUIBIMU MiKipTajac ajaHbl FaHa eMec,
conbIMeH Katap Cizgepre mikipiec jkaHa gocTap TaOyra KeMEeKTece Il AeT YMITTeHEMI3.

IIbiHaiibl KYpMeTIIeH,
Kongepenuus ¥ibiMAaCTBIPY KOMHUTETI



Joporue
ydacTHUKH V MeKayHapoaHOH Hay4YHOil KOH(epeHIun
«Kosutonabl 1 moBepxHoCTH-2025»!

[IpuBerctByem Bac B Kazaxckom HanuoHanbHOM yHHUBepcutere HM. anb-Dapabu B pamkax V
MexnynaponHoiit Hayunoil koH¢pepenuun «Kommounsr u IloBepxHoctu-2025», kKotopas OyneT
MpoXOoAUTh B mepuoAa ¢ 3 mo 5 utons 2025 roma. Hamomunaem, 4to aHHas KOH(pEPEHIUs SBISETCS
MIEPUOINYECKON U IIPOBOIUTCS KaXKIbIE S JIET.

Opranmn3oBannbiii B 1934 rony Kazaxckuit HallMOHATBHBIN YHUBEPCUTET UM. alb-Dapadu ABIIETCS
BenyluM yHuBepcuteToMm Peciyonuku Kazaxcran, moAroTOBUBIIUM HE OJTHO MOKOJICHUE BbIJAIOIIUXCS
nesiTesield HayKu, 00pa3oBaHUU, KYJIbTYPHbI, IPECTAaBUTENCH TBOPUECKONW MHTEIUTUTCHIINH MPAKTHUECKH
10 BCEM HaIIPaBJICHUSIM HAyKHU.

@aKyJIbTET XHUMUU W XUMUYECKOM TEXHOJIOTUH YHUBEPCUTETA SBISETCS JIUJICPOM XUMHUYECKOIO
oOpaszoBanusi u Hayku PecnyOonuku Kaszaxcran. ['opAocTbi0 YHUBEPCHUTETA SIBISIOTCS BBIIAIOIIUECS
y4€HbIe-XUMUKH, IMEHA KOTOPBIX U3BECTHHI 1alIeKo 3a npeaenamu Kazaxcrana. Mbl ropauMcs Tem, 4To
Ha (aKkyJIbTeTe Pa3BUTHI MPAKTUYECKU BCE HAIMpPABJICHUS COBPEMEHHON XMMHUYECKOW HAyKW: 00Ias u
HEOpraHWYEeCKass XHUMUS, OPraHWYeCKas XUMUS U XUMUSA NPHUPOJHBIX COCOUHECHUH, aHATIUTHYECKAS
XUMHS U XUMUS PEIKUX JIE€MEHTOB, (hu3ndecKkast XuMHUs, KaTanu3 U HehTexumus, XuMmuueckas pusuka,
XUMHUSL BBICOKOMOJIEKYJISIDHBIX COEIMHEHMN M KOJUIoWgHas Xumus. Bce 53T HampaBieHUs
BO3TJIABJISIFOTCS U3BECTHBIMH YUYEHBIMH.

Komnonanast XxumMus — cpaBHUTENIBHO MOJIOIO€ HAIpaBIEHHE XUMUYECKON Hayku M oOpasoBaHus PK,
Bo3HuKIIasg B 70-x romax XX cronetusi. OHa JHOCTHUTIIA 3HAYUTENIBHBIX YCIIEXOB B 00JACTH H3y4eHUs
JTUCIIEPCHBIX CUCTEM M IOBEPXHOCTHBIX SBIEHUWA. YYeHbIMHM — KoJulougHukamu Kaszaxcrana
JOCTUTHYTHI 3HAYUTEIbHBIE YCIEXH B pa3pabOTKe HOBBIX (BBICOKOMOJICKYJISIPHBIX) MOBEPXHOCTHO-
aKTUBHBIX BEIIECTB Ha OCHOBE BOJIOpAcTBOpUMBIX mojauMepoB (BPII) u moBepXHOCTHO-aKTHBHBIX
BemecTB ([TAB) u ucnonb3oBaHMM WX JUIsl yIIPaBIEHUS CBOMCTBAMHU Pa3HOOOPa3HBIX IUCTIEPCHBIX
CUCTEM. DTH JOCTIKCHHS MOCTYXKUIU OCHOBOU JJIsl IPOBEICHHS Pa3HOOOpPA3HBIX HAYyYHBIX BCTPEY —
MUKPOCUMIIO3UYMOB U KOH(pepeHunii. HeiHenHss koHpepeHIrs 0XBAaTHIBACT CIIEAYIOIINE HATPABICHUS
KOJUIOUJHO-XUMHUYECKON HAYKHU:

Cexyusa 1. Ilosepxnocmuule si61eHUs U A0COPOYUSL HA MENHCPHAZHBIX SPAHUYAX

Cekyus 2. HanooucnepcHule cucmemvl, HaHOMamepuaivl, MUKPOKANCYIUPOBAHUE

Cexyusa 3. Ilonumepcooepacawue oucnepcuvie cucmemsol. buokonnouowt. Iluwesvie kon1ouovl

Cekyus 4. Ilpuknaonvie acnexmuol KOJIOUOHOU XUMUU U YCMOUYUBOE pA38UmMUe

Bce »TM HampaBieHHsT MMEIOT HE TOJIBKO BaXKHBIM TEOPETUUYECKUM, HO TAKXKE W 3HAYUTEIbHBIN
MPAKTUYECKUN UHTEPEC JJIs1 UTHHOBAIIMOHHO-UHAYCTPpHAIBHOTO pa3BuTus Kazaxcrana.

Jloporue yyacTHUKU KOH(pepeHIuu!

[To3BosbTE BBIpA3UTh OJIAr0JAPHOCTH 32 Balll IPUE3/1 B COJTHEUYHBIN rOpoj; AJIMaThl — I0KHYIO CTOJIHUILY
Hamed PecnyOnmuku - W JKelaHWe TOJETUTHCS C Ka3aXCTaHCKUMU YYEHBIMU CBOUMH TOCIICTHUMH
HAyYHBIMH JOCTHXKEHUSMU. VICKpeHHE kKenaeM BaM IJI0JI0TBOPHON paboOThl BO BpeMsi KOH(MEPECHIIHH.
Haneemcs, uto oHa OyaeT IUJIOMIAAKON HE TOJBKO Il HAYYHBIX JMCKYCCUH, HO TaKXE€ MOMOXKET
MpuoOpecTy BaM HOBBIX JAPY3€il — BAIIMX UJCHHBIX €TMHOMBIIIICHHUKOB.

C HCKpeHHUM yBaKeHHeM,
OPrKOMHUTET KOH(epeHI U



Dear participants of the V International Scientific Conference ''Colloids and Surfaces-2025""!

We are the members of the organizing committee, we are happy to meet you on the V International
Scientific Conference on "Colloids and Surfaces-2025", which will be held from 3rd to 5th June 2025 in
sunny city Almaty at the Al-Farabi Kazakh National University. We would like to warmly remind you
that this conference is a periodic event that takes place every five years

Al-Farabi Kazakh National University was founded in 1934 and is the leading institution of higher
learning in the Republic of Kazakhstan. Over the years, it has trained generations of outstanding scholars,
educators, and cultural figures, representing the creative intellectuals of the country in almost every field
of science.

The Faculty of Chemistry and Chemical Technology at the university is a leader in chemical
education and research in the Republic of Kazakhstan. The faculty takes pride in its distinguished
chemical scientists, whose work is known well beyond the borders of Kazakhstan. The faculty has made
significant contributions to almost all areas of modern chemistry, including general and inorganic
chemistry, organic chemistry, chemistry of natural substances, analytical chemistry, chemistry of rare
elements, physical chemistry, catalysis, petrochemistry, chemical physics, polymer chemistry, and
colloidal chemistry, all led by renowned experts in their respective fields.

Colloidal chemistry is a relatively new field of chemical research and education in Kazakhstan,
emerging in the 1970s. It has made significant progress in the study of dispersed systems and surface
phenomena within these systems. Scientists in the field of colloids in Kazakhstan have made notable
achievements in developing novel high-molecular-weight surfactants based on water-soluble polymers
and surfactant molecules, as well as in utilizing them to manipulate the properties of different dispersed
systems. These accomplishments have served as the foundation for organizing various scientific events
such as microsymposia and conferences. The current conference focuses on various aspects of colloidal
chemistry research:

Section 1. Surface phenomena and adsorption at interfaces

Section 2. Nanodisperse systems, nanomaterials, and microcapsulation
Section 3. Polymer-containing dispersed systems. Biocolloids. Food Colloids
Section 4. Applied aspects of colloidal chemistry and sustainable development

All these areas are not only of significant theoretical importance, but also of practical significance
for the innovative and industrial development of Kazakhstan.

Dear conference participants!

We, the organizers, would like to express our gratitude for your visit to the beautiful city of Almaty,
the capital of our country in the south. We are delighted to share our latest scientific findings with the
scientific community in Kazakhstan. We sincerely hope that your experience at the conference will be
productive. We also hope that the conference will not only serve as a platform for academic discussion
but also provide an opportunity to establish new connections and foster collaboration.

With sincere respect,
Conference Organizing Committee
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PA3BUTHUE KOJJIOUIHOM XUMHUUA U HAHOTEXHOJIOT UM B KABAXCTAHE

3.A. Mancypos'?, A.A. Umam'?
'"MuctuTyT npobieM ropenus, yi. boren6aii 6ateipa, 172, Anmarsl, Kazaxcran
?Ka3zaxcKuil HaIlMOHAJIbHBIA YHHUBEPCUTET HMEHU aiib-Dapadu, np. anp-Dapadu, 71, Anmatsel, Kazaxcran
ZMansurov @kaznu.kz

B Kazaxcrane pa3BuTHE KOIOMIHOM XMMUM CBA3aHO ¢ uMeHamu joueHta E.C. AmanxoioBod u
npodeccopa K.b. MycabekoBa - mepBoro 3aBeayromero kadenpoir kowtougHoW xumum Kazaxckoro
HAIIMOHAJILHOTO YHUBEPCUTETa MUMEHH anb-Papabu. DTH HaydHbIC IMIKOJIBI 3AI0KWIH MPOYHYIO OCHOBY JUIS
MOCJIEAYIOIETO CTAHOBJIICHUS M PAa3BUTUS CMEXHBIX HaIPaBJICHHWH, B TOM YHCJIE HAHOTEXHOJOTMH U
HAaHOMAaTEpHAaJIOB.

HaHOoTeXHOI0ruM - 3TO MEXIUCUUIUIMHAPHASA 001aCTh, CTPEMUTENIBHO Pa3BUBAIOLIAsICS B MUPOBOI HayKe
u texHuke 3a nociemnue 30 ser. OOBEKTHI WCCIeAOBaHUSA B 3Toi cdepe umerot pasmepsl ot 0,1 mo 100
HaHOMETPOB, 00bEeIUHASA (PU3HUKY, XUMHIO U OHO0sIOrHI0. HaHOTEXHOIOTHU OTKPBIBAIOT HOBBIE BO3MOXKHOCTH JJIS
CO3JIaHMsI, U3YYCHHUSI U MAaHUITYJIMPOBAHH 0O0BEKTaMU Ha HAHOYPOBHE, CIIOCOOCTBYS pa3pabOTKe MaTEpHAIIOB C
YHUKQJIBHBIMU CBOMCTBAMH M COBEPIICHCTBOBAHMIO TaKMX HAIpPaBICHUMN, KaK JJIEKTPOHHMKA, MEIMIIMHA,
SHEpreTHKa M OXpaHa OKpyXKaromei cpenbl. VX pa3BUTHE BHOCUT 3HAYUTEIHHBIN BKIJIAJ] B PEIICHHE TII00aIbHBIX
3aJ1a4 COBPEMEHHOCTH.

AHanu3 TEKyILEero COCTOSIHUS U TEHAECHUUN B 00JIaCTH HAHOTEXHOJIOTUH MO3BOJIET ClIETaTh BBIBOJ, YTO
OJIHUM M3 CaMbIX IEPCIEKTUBHBIX HAIPABICHUN SIBIISIETCS CUHTE3, UCCIEIOBAHUE U IIPUMEHEHUE YIIIEPOAHBIX
HAaHOMATEepPHAJIOB. DTH MaTepHajbl MPHUBICKAIOT BHUMaHHE OJjaronaps CBOMM HCKIIOUUTEIBHBIM (PH3UKO-
XUMHYECKMM M MEXaHUYECKMM CBOMCTBaM, a TAKXE IIMPOKOMY CIEKTPY IOTEHLHUAIbHBIX NPUMEHEHUH B
Pa3IMYHbIX OTPACIISIX.

B Kazaxcrane uccienoBanus B 001aCTH HAHOTEXHOJIOIMIM M HAHOMATepHUasIoB NMpoBoAATcs yxe Ooiee 30
net B KazaxckoMm HallMOHaJIbHOM YHHUBEpPCUTETE UMEHHU anb-Dapadbu, UncTutyre npobdiem ropenust, Muctutyre
¢bu3uKN ¥ TEXHOJIOTUH, a Takke B HazapbaeB YHuBepcurere.

B nanHoMm Te3uce npecTaBieHbl OpUTHHANIBHBIE PE3Y/IbTaThl, NOTy4YeHHbIE B IHCTUTYTE TpOoOIeM ropeHust
Mo pa3paboTKe TEXHOJOTHH MOJy4YEeHUs YIIEPOAHBIX HAHOMATEPUANOB pa3IMYHOIO (PYHKIMOHAIBHOTO
Ha3HAYEHUs, BKIIOYAsL:

1. TlomyueHue asporeseil Ha OCHOBE HAaHOCTPYKTYPHUPOBAHHBIX MaTepUasIOB (YIiepoJaHble HaHOTPYOKH,
okcuj rpadeHa, MHOTOCTEHHBIE YTIIEPOAHbIE HAHOTPYOKH);

2. CuHTe3 ¥ IpUMEHEeHNe MEMOPaHHBIX TEXHOJIOTHIA JJIs1 ONIPECHEHHSI MOPCKOM BOJIBI;

3. CuHTe3 U NpPUMEHEHHE YIJIEPOJHBIX HAHOBOJIOKOH, MOJIYYEHHBIX METOJOM 3JEKTPOCIMHHUHIA IS
ra30BBIX CEHCOPOB;

4. HaHOoCTpyKTypHUpOBaHHbIE YIJIEPOIHBIE MAaTEPUAJIbI 11 OMOMETUIIMHCKOTO PUMEHEHUS;

5. ®opmHpoBaHUE CaXH U CUHTE3 (PYJUIEPEHOB M YIIIEPOJHBIX HAHOTPYOOK B IJIAMEHH.

Hacrosmas pabora HampasieHa Ha 00OOIIEHHE U JEMOHCTPALIMIO KIIFOUEBBIX AOCTHKeHMH MHcTHTyTa
npobjeM ropeHus B o0JIACTH CHHTE3a M MPUMEHEHHUS YIJIEPOAHBIX HAaHOMATEpHAJIOB, a TAKXKE B H3YyUEHHUH
MIPOLIECCOB TOPEHUs KaK OCHOBBI g MX mosydeHus. [IpencraBieHHble pa3paOOTKU OXBATHIBAIOT IIMPOKUIN
CIIEKTp HaNpaBJIeHUH - 0T PyHIaMEHTAIbHBIX MCCIIEOBAHUMN 10 MPUKIIAJAHBIX TEXHOJIOTUH, BKIIIOYasi CO3/1aHUE
HOBBIX ()YHKIIMOHAJIBHBIX MaTe€pHUajioB s (GUiIbTpanuy, OMOMEAUIIMHBI, BOJOOYUCTKH U dHepreTuku. Ocoboe
BHUMaHHE  YJEJIEHO  OKOJOTHYHOCTH U  JHEeprodp(eKTUBHOCTH  METOAOB  CHHTE3a, a  TaKxke
MHOTO()YHKIIMOHAJIBHOCTH IOJy4aeMbIX HAHOCTPYKTYp. Takum oOpa3om, pe3ynbTaTbl, NpeACTaBICHHBIE B
NaHHOW paloTe, MOAYEPKUBAIOT 3HAYUMBIA BKiIaJ MHCTUTyTa B pa3BUTHE NEPEIOBBIX HAHOTEXHOJIOTUH U
pElLIEHNE aKTyaJIbHbIX HAYYHO-TEXHUUYECKUX 3a/1a4.


mailto:ZMansurov@kaznu.kz

COLLOIDS AND NANOCHEMISTRY: FROM FUNDAMENTALS TO APPLICATIONS
Saule Aidarova’
'Kazakh-British Technical University, Almaty, Kazakhstan
s.aidarova@Xkbtu.kz

Abstract

This work presents an in-depth overview of the fundamental principles and practical applications of
polyelectrolyte/surfactant (PE/S) mixtures within the scope of colloid science and nanochemistry. The study
focuses on the physicochemical behavior of these mixtures at various interfaces (air/water, oil/water) and in bulk
solution, with emphasis on their role in stabilizing foams and emulsions, encapsulation techniques, enhanced oil
recovery (EOR), and environmental remediation.

Emulsions, Encapsulation, and Pickering Systems. The application of PE/S mixtures in emulsion
stabilization and encapsulation is a major focus. Systems including classic emulsions, layer-by-layer (LBL)
stabilized microcapsules, and double emulsions (e.g., W/O/W for insulin encapsulation) are described. Analytical
methods such as DLS, SEM, and TEM demonstrate the formation of monodisperse, stable nanocapsules with
adjustable release profiles. The integration of biopolymers and nanoparticles further enhances mechanical and
structural stability.

Pickering emulsions, stabilized by silica nanoparticles in the presence of PE/S systems, show promising
results in controlling droplet morphology and encapsulating active agents like biocides. These systems exhibit
enhanced bioactivity against microorganisms such as Aspergillus niger.

Enhanced Oil Recovery (EOR) with Nanofluids and Foams. Advanced PE/S formulations combined with
nanoparticles have been applied to EOR technologies. Nanofluid-stabilized foams demonstrate improved oil
displacement, increased interfacial elasticity, and reduced gas mobility under reservoir conditions. Pressure drop
profiles and oil recovery data show up to 20% improvement in recovery efficiency. Composite foams exhibit high
dispersion stability, low adsorption on mineral surfaces, and resistance to destabilizing components such as
asphaltenes.

Environmental Applications and Surface Modification. The use of PE/S emulsions in soil and surface
decontamination is also presented. Surfactant solutions based on PE/S mixtures effectively mobilize and extract
petroleum contaminants from soil matrices. In parallel, sulfur nanoparticles are modified with surfactant systems
to enhance hydrophilicity, enabling their use in colloidal formulations with antibacterial properties and safe
cellular interaction.

Conclusion

The integration of fundamental colloid and interface science with nanochemical design has enabled the
development of versatile, responsive systems for industrial and environmental applications. The PE/S-based
systems presented in this study provide a platform for creating stable emulsions, targeted encapsulation
technologies, and efficient fluid formulations for oil recovery and remediation. This research contributes
significantly to bridging molecular-level understanding with practical engineering solutions in colloids and
nanochemistry.


mailto:s.aidarova@kbtu.kz

ELECTRIC FIELD-DRIVEN DEPOSITION OF SOFT COLLOIDS: ELECTRODE REACTIVITY
AND SELF-ASSEMBLY

Takhistov Paul
Rutgers University, Rutgers, the State University of New Jersey, New Brunswick, USA
ptakhist @sebs.rutgers.edu

Electrostatic stabilization plays a critical role in preventing the formation of self-assembled structures in
globular plant proteins. This study investigates the existence of a critical electric field that disrupts this
stabilization, enabling the formation of dense, agglomerated protein materials through electrophoretic deposition
(EPD). Using soy protein isolate (SPI) solutions at neutral pH, we demonstrate that applying a DC electric field
within a specific threshold induces a two-stage deposition mechanism.

Replacing the electrically neutral electrode with an electrochemically soluble anode results in dramatic
changes in the system’s kinetics. The migrating metal ions experience diffusion-limited conditions due to the
increased concentration of electrophoretically concentrated proteins. As a result, a critical saturation
concentration is reached, triggering heterogeneous nucleation at the protein—water interface and leading to the
formation of metal nanocrystals.

We present a simplified mathematical model describing the EPD process, incorporating key parameters
such as electric field strength, particle charge, and aggregation kinetics. Potential mechanisms driving deposit
densification are also discussed.

Our findings underscore the importance of preprocessing and electric field control in modulating protein
aggregation and deposit morphology. This work advances the fundamental understanding of protein colloidal
stability and its manipulation through electric fields.
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POLYAMPHOLYTES IN ADVANCED COLLOID AND POLYMER SCIENCE

Sarkyt E. Kudaibergenov
Institute of Polymer Materials and Technology, Almaty, Kazakhstan
E-mail: skudai @mail.ru

The present communication deals with synthetic polyampholytes, a special class of water-soluble and water-
swelling polymers that contain acid/base or anionic/cationic functional groups in their main or side chains [1-3].
The fundamental and application aspects of annealed and quenched polyampholytes, polymeric betaines,
hydrophobic polyampholytes, as well as amphoteric nano- and microgels are briefly outlined. The main focus is
concentrated on the so-called “antipolyelectrolyte effect” at the isoelectric point (IEP) of polyampholytes which
enhances the viscosity in high saline and high-temperature oil reservoirs for enhanced oil recovery. The
“isoelectric effect” includes the cooperative release of low- and high-molecular-weight substances at the IEP due
to charge inversion and competition between intra- and inter-macromolecular complexation. The behavioral
similarity of interpolyelectrolyte complexes—products of interaction between oppositely charged
polyelectrolytes—and block polyampholytes is also demonstrated.
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NANOMATERIALS WITH TUNED PROPERTIES FOR ENERGY AND ENVIRONMENTAL
APPLICATIONS

Mojtaba Mirzaeian
University of the West of Scotland, School of Computing and Physical Sciences, Pasiley, PA1 2BE, Scotland,
UK

As the trajectory of the modern life shows, the world faces and will continue facing with the challenging energy
and environmental problems. These include surging energy demands, raising green house gas emissions,
tightening energy resources, and the contamination of water due to the increased release of industrial effluents in
the environment. Therefore, control and tackling of these anthropogenic problems would essentially require an
“Energy & Environmental related research agenda” with strategic plans to greatly reduce the world's dependency
on fossil fuels, control the extent of greenhouse gas emissions, and mitigate the level of heavy metals in surface
water bodies while considering steady economic growth.

This work presents the results of our research on moving towards clean energy & environmental technologies
through the development of functional materials with optimized properties, development of clean energy
technologies, use of accelerated and cost-effective methods for water treatment, and the use of accelerated carbon
capture and storage technologies. Functional materials with tuned properties were developed and used for
different engineering applications. The properties of the materials including their porous structure, surface
chemistry, surface morphology, their electron transfer/storage properties were characterized by different
advanced techniques such as DSC, TPD-MS, SEM, CV, EIS and SANS measurements. These materials and
characterization techniques were used as the functional martials for the development of novel technologies and
methods for energy storage, CO; sequestration, removal of heave metals from water, and many other engineering
and medical applications.
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IHOPUCTASA CTPYKTYPA U AICOPBIIMUOHHBIE XAPAKTEPUCTUKH CUCTEM
ITAB+MOHTMOPUJIVIOHUT B 3ABUCUMOCTH OT IVIOTHOCTHU YIIAKOBKH ITAB U
3APAJJA HIOBEPXHOCTH MOHTMOPUJIJIOHUTA

AonmukamainoBa A.b., Mamatanues H.H., Kan6aes A.M., Dmmeros 1. /1.
Wuctutyt o61meit 1 HeopraHu4eckoil Xumuu, r. Tamkent
aziza.abdik @ gmail.com

AKTyaJqbHOCTb ~ M3Y4YE€HUS  IOPUCTOM  CTPYKTYpbl M aJCOPOLMOHHBIX  CBOMCTB  CHUCTEM
[TAB+MOHTMOPMIITIOHUT O00YCIOBICHA MX LIMPOKHUM IPUMEHEHHEM B KadecTBe A(PPEKTHUBHBIX (IIOKYISHTOB,
aicopOEHTOB U CTPYKTypooOpa3oBaresieil B BOJHON cpene. [1oBepXHOCTHO-aKTUBHbBIE BELECTBA, BHEAPSCH B
MEXCJIOEBBIE IIPOCTPAHCTBA MOHTMOPUJIOHUTA, MEHSIOT €70 TEKCTYPY: B 3aBUCUMOCTH OT IIJIOTHOCTH YIIaKOBKHU
OpPraHUYECKUX KAaTHOHOB 00pa3yroTcs 00OJOYKHU pa3IMYHON TONIIMHBI, PACHIMPSIONINE WU, IPU YPE3MEPHOM
HACBHIIICHUH, 3alONHAIOMIKME TOpbl TMUHBL ~OJHOBPEeMEHHO 3apsiiHas CIOCOOHOCTH  TOBEPXHOCTH
MOHTMOPWIJIOHUTA ONpPeAEsieT UHTEHCUBHOCTD U ITyOUHY HHTEPKAJSALMU, YTO HAIPSAMYIO BIUSAET HA pa3Mep U
pacnpezeneHue nop (MUKpo-, M€30- U MaKpOIOphbl) B OJIYYEHHBIX OPTaHOTIMHAX.

[lenbro nccnenoBaHus sABISETCA CUCTEMHOE MCCIEIOBAHUE B3aUMOCBSI3M MEKIY CTEIIECHBIO HACBILICHUS
ITAB, BenMuUMHOW MOBEPXHOCTHOTO 3apsja TNIMHUCTOTO MUHEpana U (popMHUpPOBaHHMEM HOPHCTON CTPYKTYPHI
OpPraHO-MOHTMOPHJUIOHUTOBBIX KOMIUIEKCOB, @ TakXe OLIEHKa MX aJCOPOLMOHHBIX XapaKTEpUCTUK 11O
OTHOIIEHHUIO K MOJIEJIbHBIM OPraHU4YE€CKUM U HEOPTraHUUECKUM COECIUHEHUSIM.

Moudukanyss MOHTMOPWUJIOHUTA YETBEPTUYHBIMM COJIIMH aMMOHHUS IIPU HEBBICOKOW CTENEeHU
HaceleHus (n=0,25) pacimupsier MexcioiHoe npoctpaHcTBo ¢ 1,26 no 1,9-2,3 HM, YTO NPUBOAUT K POCTY
ynenbHou noBepxHocTu o bOT ¢ =55-60 no 6570 M?*/r u 00BbEMa Mukponop Ha 15-25 % 3a cuét obpazoBaHus
HOBBIX MEJIKONMOPHUCTHIX (d < 2 HM) 1 Me30mOpUCTHIX (2—50 HM) Y4aCTKOB .

[TIpu panpueiinem yBenudenuu a03b1 [TAB (n > 1,0), ocobenno mpu n=3-3,8, MaKpOMOJIEKYJIbI
OpPraHMYECKUX KaTUOHOB 3AIOJIHSIOT U YaCTUYHO OJIOKUPYIOT paHee 00pa30BaHHBIE MOPbI, M3-3a YET0 yAeIbHas
MOBEPXHOCTh MaaaeT a0 20-25 m?/r, a 00béM mMukponop cHmxkaercs a0 0,02—-0,03 cm®/r, 4To orpaHU4MBaET
JOCTYTI aficopbaTa ¥ YMEHbIIIAeT OOIIYI0 COPOIIMOHHYIO CIIOCOOHOCTh OPTaHOTJIUHEI .

Karnonooomennas emkoctb (KOE) MoHTMOpmiioHuTa ompesaesnser 4Mciao AOCTYHHBIX CaHTOB s
untepkansauun [1AB: rounbel ¢ Menbmeir KOE umeroT MeHbIe aKTHBHBIX IUIOMIANOK, YTO OTPAaHUYUBAET
HACBIIIEHUEe OpPraHUYecKUMHU KaTtuoHamu. IImoTHocTe ymakoBku IIAB (cTeneHb HachlleHHs N, OTHOIIEHUE
BBelleHHBIX [IAB x KOE) koHTponupyer clOHUCTYIO CTPYKTYypy: C POCTOM N MEXKCIOMHOE pacCcTOsSHUE
YBEJIMYUBAETCS, OTHOBPEMEHHO CHMIKASICh YJEJIbHAs NOBEPXHOCTh TuHbL. Tum ITAB cyniecTBeHHO BiMseT Ha
npouecc: apyxuenodeunblii katnon AI'IIMADB (nurekcaneuunauMeTuiaMMOHUN OpoMu) obecreuuBaeT
Oosee OBICTPBI POCT HACHINIEHUS W O00pa3yeT CIIOKHbIE MHOTOCIOWHBIE CTPYKTYpPBl IO CPaBHEHMIO C
onnouenoyeunbiM ['ZITMADB (rexcameunntpumerunaMmmonuii opomun). CtpykTypHble ocobOeHHoctu [1IAB
BIUAIOT U Ha 3apsi NOBEpXHOCTU: KoHriiomepauus JIMHHbIX Cl6-nenein I'/ITMAD npuBoauT k MOsSBIECHUIO
MOJIOKUTEIBHBIX 3apAJI0OB Ha IOBEPXHOCTH MOAUMPUIMPOBAHHOIO Te€Js, Yero He HaOmogaeTcss MpHu
MOJU(UKAIIMY MAJIBIMA KaTHOHAMH.

CopO1unoHHass aKTUBHOCTh OPraHOMOHTMOPHJIJIOHUTA (HAIpUMEp, MO YAAJIEHUI0 METUIEHOBOTO CHHETO)
3aBucuT oT KOE, nopucroit ctpykrypsl u crenenu HacwimeHus [IAB. Bplno nmoka3aHo, 4To npu yMEpeHHON
wioTHocTH ynakoBku [TAB u Beicokoit KOE nocturaercst makcumanbHasi 3¢ (eKTUBHOCTD aJCOPOIMH: HU3Kas
3arpy3ka He pacKpbIBaeT BCE MOPHI, a Ype3MEPHOE HACKIILIEHUE OJIOKUPYET MEXKCI0EBOE MPOCTPAHCTBO U CHUYKAET
a/IcCOpOLIMOHHBIE XapaKTEPUCTUKU. B 4YacTHOCTH, HCCIIEOBaHME PABHOBECHBIX H30TE€PM II0KA3ajo, 4TO
3¢ (HeKTUBHOCTH COPOLIMU BO3pAcTaeT MPH YBETMYCHUH HACBHIIEHHOCTH IO ONTHMAaJIbHOIO YPOBHSI, MOCIE YEro
M30BITOYHOE HAINOJIHEHHE BEET K MaJeHUI0 COPOIIMOHHON CIIOCOOHOCTH M3-3a 3acopeHus mop. OnTtumanbHON
cunurtaercs opraHoriuHa ¢ HaceimeHuem [IAB B 0,8—1,0 KOE u npumenenuem nsyxuenouednsix [IAB, 4ro
COYETAaeT BBICOKYIO YJIENbHYIO IMOBEPXHOCTh C COXPAHEHHOM JOCTYMHOCTBIO MEXKCIOEB U OOecreyuBaeT
MaKCHUMyM COpOLIMOHHOW aKTUBHOCTH.
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HOBBIE IIOJIMMEPHBIE IIOBEPXHOCTHO-AKTUBHBIE BEIIECTBA 1
NX UHTEPIIOJIMMEPHBIE KOMIIVIEKCbBI: CUHTE3, UCCJIEJOBAHUE CBOUCTB
N INPUMEHEHHUE

Mycabekos' K.B., lllaiixyrmunos? E.M., A6aues” K.JK.
T Kazaxckuii nayuonanvuwiii ynusepcumem umenu ans-Papabu
?Kasaxckuii nayuonanvuwlil uccredosamensekutl mexuuyeckuil ynugepcumem umenu K.M. Camnaesa
E-mail: k.abdiyev@satbayev.university

JlanHas paboTa MOCBAIIECHA KOJUTOUAHO-XUMUYECKUM aclieKTaM co3aanus noauMepHbix [TIAB (monu-ITAB)
Ha OCHOBE IPOMBIIUIEHHBIX MOHOMEPOB M HHTEPIOJIMMEPHBIX KOMIUIEKCOB. MeToqoM pagukaibHOU
COIOJIMMEPU3allMU  CUHTE3UpOBaHbl HOBble nonu-IIAB ¢ perymupyemMbiMH MOBEPXHOCTHO-aKTHBHBIMU
cBoiicTBamu. Onipe/ieNieHbl aIcopOIOHHbIe XapakTepucTuku noiu-ITAB. [TokazaHo, 4TO ¢ pOCTOM COAepKaAHUS
rupooOHBIX MOHOMEPOB B cocTaBe nouu-IIAB moBepXxHOCTHas aKTMBHOCTH MOCJIEIHUX TOBbIIaeTca. Ha
IIPUMEpPE COIOJIMMEPOB 2-aKpUIAMUII0-2-METUIIPONIAHCYIb(POHOBON KUCIOTHI ¢ BUHWIOY-THJIOBBIM 3(pupom
(H-AMC-BB3), kpoToHOBO# KHCIOTHI ¢ 2-MeTwi-S-BuHWI-iupuanHoM (KK-2MS5BII) u cooTBeTCTBYROMHUX
rOMOIIOJIMMEPOB, OLIEHEHb! 3HAYEHHs CTAHAAPTHOI cBOOOAHOM sHepruu ancopouuu nomu-ITAB (AadsGos) Ha
rpaHuIle pasziena Boaa-Bo3ayx npu 298 K. A6comoruslie 3navenns AadsG%os (B pacyere Ha MOJIb METUIEHOBBIX
(MeTunpHBIX) Tpymm) ykazaHHbix nonu-IIAB, cocraBmim 3.0-3.8 k/[k/Mosb, 4TO OoJblIE CTaHIAPTHOMN
cB00OOAHOM sHEpruu aacopOuuu oanoit -CH2- rpymnmel nonorenusix (1.6-1.7 x/[/mMoib) 1 HEMOHOTEHHBIX (2.5
k/J[x/Momb) HE3KOMONEKYIApHBIX [IAB Ha rpanuie pasaena Boga—Bo3ayX. CToib 3aMETHOE, IO CPAaBHEHHUIO C
HU3KOMOJNEKYJsipHbIME [IAB, yBenuueHue BHIUTPHIIIA CTAHIAPTHON CBOOOHOMN SHEPTUH aICOPOLIMU TSI TTOJIH-
ITAB 00BsICHAETCSI KOOTIEPAaTUBHBIM XapaKTepOM aACOPOIIMH MOHOMEPHBIX 3BEHBEB MAKPOIENH Ha TPAHUIIE
pasnena ¢a3. [lokasaHo, yTo UHTEpIIOIMMEpPHOE KoMILIeKkcooOpa3oBanue cononumepos H-AMC-BBD u KK-
2M5BII ¢ mnonuMKUCIOTaMM HOPUBOJUT K CYLIECTBEHHOMY YBEJIMYEHUIO IOBEPXHOCTHOW AaKTHUBHOCTH,
ymenbmennto AadsG%9g Makpomosiexyn nonu-TTIAB.

[Toxazano, uro HOBbIe OJMU-ITAB 1 MOJMKOMIIIEKCHl HA KX OCHOBE MOTYT OBITh IPUMEHEHBI B KAU€CTBE
(GIIOKYISHTOB M CTPYKTYpooOpa3oBaTeliel, a Takke Kak OMOIMIHbIE COeIMHEHNUS TPOTUB MUKPOOHOJIOTHYECKOM
KOPpO3HUH.
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ADSORPTION ISOTHERMS FOR SURFACTANTS AT FLUID INTERFACES - STATE OF
THE ART AFTER THE 100™ ANNIVERSARY OF FRUMKIN’S ADSORPTION MODEL

Nayereh Sadat Mousavi', Aliyar Javadi’, Volodymyr I. Kovalchuk®, Eugene V. Aksenenko®, Giuseppe Loglio’,
Dieter Vollhardt®, Emanuel Schneck’ and Reinhard Miller’

! Tranian Institute of Research & Development in Chemical Industries, Tehran, Iran
2 Technical University of Dresden, D-01069 Dresden, Germany
3 Inst. Biocolloid Chemistry, Nat. Acad. Sci. of Ukraine, 03680 Kyiv, Ukraine
4 Inst. Colloid Chem. and Chem. of Water, Nat. Acad. Sci. Ukraine, 03680 Kyiv, Ukraine
3 Institute of Condensed Matter Chemistry and Technologies for Energy, 16149 Genova, Italy
¢ Max-Planck Institute for Polymer Research, 55128 Mainz, Germany
7 TU Darmstadt, Institute for Condensed Matter Physics, 64289 Darmstadt, Germany
Reinhard.Miller @ pkm.TU-Darmstadt.de

There are various thermodynamic models to quantitatively describe the adsorption of surfactant molecules
at the surface of their aqueous solutions. The history of adsorption models started with a work by von Szyszkowski
in 1908 [1] who proposed an empirical equation for the dependence of the surface tension of a surfactant’s solution
on the surfactant bulk concentration. The Frumkin adsorption model, proposed as a refinement of this equation
[2], is today one of the most successful ones. It provides the most essential parameters for surfactant molecules
adsorbed at fluid interfaces, i.e., the surface activity of the studied surfactant, the minimal required molecular area
at the interface, and the intermolecular interaction between adsorbed surfactant molecules in the adsorption layer.
Since it was published 100 years ago, Frumkin’s model has served as the starting point for various refinements,
such as for molecular reorientations [3] or two-dimensional aggregations [4] at fluid interfaces or as generalized
model for the adsorption of surfactant mixtures [S5]. Also, the recently developed approach for understanding the
cooperativity in the formation of surfactant adsorption layers at water/oil interfaces [6] is based on Frumkin’s
model. Due to its clear physical idea, it was successfully applied to quantitatively describe various types of
surfactant systems. The values of the three model parameters allow for a categorization of surfactants with respect
to their efficient application in numerous technological fields. The talk gives a historical overview of adsorption
models and equations of state for surfactant adsorption layers at water/air and water/oil interfaces [7].
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A NEW APPROACH FOR PREPARATION OF SILK FIBROIN HYDROGELS

Ljiljana Spasojevi¢ ", Jelena Skrbi¢ !, Altynay Sharipova ?, Saule Aidarova °, Alpamys Babayev 3, Assem
Issayeva ®, Sanja Rackov !, Sandra Bucko !, Jelena Milinkovi¢ Budinci¢ !, Jadranka Fraj !, Lidija Petrovi¢ !,
Jaroslav Katona !
lUniversity of Novi Sad, Faculty of Technology Novi Sad, Bulevar cara Lazara 1, 21000 Novi Sad, Serbia
2Satbayev University, Satbayev str. 22a, 050013 Almaty, Kazakhstan
3Kazakh—British Technical University, Tole bi str. 59, 050000 Almaty, Kazakhstan
*corresponding author: 1j.spasojevic@tf.uns.ac.rs

Hydrogels are three-dimensional polymer networks characterized by a high water content relative to their
dry mass, resulting in soft, more or less viscous materials. They have broad applications across biomedical,
pharmaceutical, and other industrial fields, including drug delivery, biosensors, tissue engineering, and wound
healing. Hydrogels can be derived from synthetic or natural polymers, with natural ones offering advantages in
biocompatibility and biodegradability. Silk fibroin (SF), a structural protein from Bombyx mori cocoons, forms
B-sheet-rich crystalline structures that support hydrogel and film formation. SF hydrogels can be prepared via
self—assembly or induced by physical (e.g., temperature change, ultrasonication) or chemical (e.g., cross—linking
agents) means. While self—assembly avoids toxic reagents, it is often slow process, prompting research into
methods that accelerate gelation without compromising the hydrogel’s structural and rheological properties.
Studies have demonstrated that pH, temperature, and additives like calcium ions or polyethylene oxide can
influence gelation rates, although chemical cross—linkers may negatively affect mechanical integrity. Therefore,
ongoing research aims to identify efficient, non—toxic, and scalable methods for SF hydrogel production.'™

The aim of this work was to investigate a new approach for silk fibroin hydrogel preparation, where the
gels are prepared from SF dispersions in water (SFd gels), and benchmark the properties of obtained hydrogels
against commonly prepared hydrogels from SF solutions (SFs gels). SF was isolated form B. mori cocoons and
spray—dried to obtain dry powder, which was dispersed in demineralized water in different concentrations and
stored alongside of SF solutions at room temperature until gelation. Rheological properties of both SFd and SFs
gels were determined. Flow curves were obtained, as well as the values of storage modulus, loss modulus, and
tan (8). Additionally, the secondary structure of SFd and SFs gels was investigated using FTIR.
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NPUMEHEHUWE BEHTOIIOJIMMEPHBIX KOMITO3UIIUH ITPU ITPOU3BOJICTBE DR-
GRADE OKATBIIIEN
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r. Acrana, Ka3zaxcramn,
3AO «Science and Technology Solutions», r. Anmartel, Kazaxcras,
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OpHolf W3 BaXHEHIIMX 3aJady B TOJATOTOBKE ChIpbS NpU TMPOU3BOACTBE OKATHIIMICH IS
METaJUTyprHueCcKOro Tepeseia sIBISETCS YIpaBJIE€HUE KadeCTBOM, KOTOPOE MOXHO OCYIIECTBISITH IMyTEM
M3MEHEHHUS COCTaBa IIMXThI, BBEICHUS Psijia CBA3YIOLIMX T00ABOK, a TAKXKE MPOLIECCOM TePMOOOPaAOOTKH.

B nmokxname OynmyT mpeacTaBIICHBI Pe3yibTaThl MPHUMEHEHUS BBICOKOKAYECTBEHHBIX CBSI3YIOIIUX IS
MOJIyYEHUS HKENE30PYAHBIX OKAaTBIIIEH C BBICOKOW MPOYHOCTHIO HA C)KATUE M HU3KUM COIMPOTUBJICHHEM K
HCTHUPAHUIO.

Pe3ynbrathl, mojgy4deHHbIE B XOA€ TECTOBBIX JaOOPATOPHBIX HCIBITAHUMA MO BBIOOPY THUIA CBS3YIOMIMX
TOO «TarGent» mis okomkoBanus KoHmeHTpata AQO «CoxkosioBcko-CapOalickoe TopHO-000TaTHTEIBEHOE
npousBoacTBeHHOe oO0benuHenue» (AO «CCITIO», Kazaxcran), yka3bIBaloT, 4TO (U3UKO-MEXaHHUYECKUE
CBOMCTBAa O0OKKCHHBIX OKATHIIICH 3aBUCAT OT KOMIUIEKCA (aKTOPOB, CPEIU KOTOPHIX BAKHEHIIIMM SBISICTCS
KaueCTBO CHIPHIX OKATHIIICH HAMPSAMYIO CBSI3aHHBIX CO CBOMCTBAMH CBSI3YIOIINX J00ABOK.

[Tokazano, 4TO pekoMeHayeMble cBssytomme no6aBku mpousBoacTBa TOO «Tarbent» (Kaszaxcrawn,
TapOararaiickuii paiioH c. Axxkap) u 6enro-nosumepHoit kommnosunuu (BIIK) mpu pacxoae B mmxte 0,49 - 0,50
% TO3BOJISIIOT CTaOWJIM3UPOBATH TPAHYJOMETPUUECKHI COCTaB CHIPBHIX OKATBHIIICH, YIYyUIIUTh MPOYHOCTHBHIE
XapaKTePUCTHKU CBIPBIX, U YIAYUIIUTh [MOKa3aTeIh COMPOTUBIICHHS HCTUPAHUIO 000K KEHHBIX OKATHIIICH.

AHanmM3 KavyeCTBEHHBIX XapaKTEPUCTUK TOTOBOM MPOMYKIIMM, BBISBWI JIMHEHHYIO 3aBUCHMOCTH C
yIeIbHBIM PACXOJ0OM OEHTOHHTA, ONTHUMH3AIUS KOTOPOTO MO3BOJISET OOECleunuBaTh 3aJaHHbBIE MOKa3aTelu
KaueCTBa JKeJIE30PY/IHbIX OKATHIIICH.

KadecTBeHHbIE IOKA3AaTEJIH 000KKEHHBIX OKAThIIIEH i
o
) 66,7 66.60 275 2
%g 66,6 66,55 277 2,72 2’7 g
& 66,5 66,44 2,68 £
P 2,65
g 664 66,34 66,34 6 §
= 2,61 261 K
£ 663 0 26 3
o
g 66,2 2,55
O 0.3 Gen-t 0,4 Ger-T 0,5 Ger-r  BITK-1 (0,3%) BITK-1 (0,4%)
Fe Si02

Puc. 1. KayecTBeHHBIC XapAKTEPUCTHKH 000KKEHHBIX OKATBIIIECH

AHanu3 TMOJTY4YeHHBIX OOOXIKEHHBIX OKATbhIIed TOKa3blBa€T, YTO MPH ONTHUMAJIBHO
BBIOPAaHHOM YZAETBHOM pacxojie OCHTOHHTA YBEIMYUBACTCS HE TOJIBKO MPOYHOCTH OOO0KKEHHBIX
OKATBIIICH, HO TaKXe CHIKACTCS COJIep)KaHue BPEeIHbIX mpumeceit Si0O», a coaepikaHne eHHOTO
KOMIIOHEeHTa —Fe yBennunBaercs.

BrinonHeHHbIe HcclieI0BaHUs MTO3BOJIMIIN ONPENEIUTh POJIb MPEJIOKEHHBIX CBA3YIOIINX
BellecTB: OeHTOHMTAa U OeHTo-monuMepHoil komnozunuu TOO «TarGeHT» B cocTaBe MIUXTHI,
COOTBETCTBYIOUIETO THIA W JO3UPOBKU IpPHU TPOU3BOJICTBE IKEIE3OPYIHBIX OKaThIIEH U3
BbICOKOKauecTBeHHOTO KoHILeHTpaTta AO «CCI'TIO».
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1 CEKLIMS. BETTIK KYBBUIBICTAP JKOHE ®A3AAPAJIBIK KABATTAPJAFBI AJICOPBLIMSL.
CEKIIMA 1. TOBEPXHOCTHBIE ABJIEHUS U AJICOPBIIMS HA MEK®A3HBIX TPAHUIIAX
SECTION 1. SURFACE PHENOMENA AND ADSORPTION AT INTERFACES
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DILATATIONAL SURFACE RHEOLOGY OF SOLUTIONS OF PLANT PROTEINS AND
DISPERSIONS OF THEIR FIBRILS

B.A. Noskov, A.D. Khrebina, A.R. Rafikova
St.Petersburg State University, St.Petersburg. Russia
b.noskov@spbu.ru

Proteins are widely used in different branches of industry, not only in food industry but also, for example,
in pharmaceutical and cosmetic industries. These applications are mainly caused by the unique surface properties
of their solutions and the ability of proteins to stabilize foams and emulsions. The relatively high dynamic surface
elasticity of protein solutions is especially important in the stabilization of fluid disperse systems. At the same
time, the proteins of animal origin are relatively expensive and their production is harmful for the environment.
Therefore, the problem of the substitution of animal proteins by cheaper and more ecologically friendly plant
proteins is one the main problems of the stable development of modern society. This task is not simple because
the functional properties of plant proteins are worse than those of their animal counterparts and they are usually
soluble in water only at extreme pH values. This is probably a reason why the studies of the surface properties of
the systems containing plant proteins have been started only recently and the information on the properties of
adsorption layers of plant proteins is very limited, especially on their dynamic properties. At the same time, recent
studies have shown that the surface activity of some micro- and nanoaggregates of plant proteins can exceed the
activity of native substances and therefore these aggregates can successfully substitute native proteins in the
stabilization of foams and emulsions at various pH values [1]. In this work the surface properties of the solutions
of a number of plant proteins have been studied by the methods of the dilational surface rheology, ellipsometry
and atomic force microscopy (AFM). These proteins were also used to prepare their nanoaggregates, amyloid
fibrils, and the surface properties of the fibril aqueous dispersions were compared with the properties of native
protein solutions. The obtained results depended strongly on the protein primary structure but in the most of cases
the dilational dynamic surface elasticity of the protein aggregate dispersions, for example of mung bean globulin
fibrils and oat globulin fibrils, exceeded significantly that of the native protein solutions [2]. A probable
explanation consists in the relative high density of hydrophobic groups at the surface of protein fibrils and the
formation of a fibril network at the interface as indicated by AFM images.

References
1 Noskov B.A., Akentiev A.V., Bykov A.G., Loglio G., Miller R., Milyaeva O.Yu. Spread and adsorbed layers of protein fibrils at
water—air interface. // Colloids and Surfaces B: Biointerfaces 2022 - V. 220 - 112942.
2 Khrebina A.D., Akentiev A., Wan Z., Noskov B.A. Dynamic surface properties of oat protein dispersions. /Mendeleev Commun.
2025 - V. 35-P.202-204.
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INFLUENCE OF AMPHIPHILIC SUBSTANCES ON THE ADSORPTION OF AMYLOID
FIBRILS

A.G. Bykov !, E.A. Tsyganov!, R. Miler?, B.A. Noskov!
I'St. Petersburg State University, St. Petersburg. Russia
2 Technische Universitit Darmstadt, Darmstadt. Germany
a.bykov@spbu.ru

Amyloid fibrils, formed due to the self-organization of protein globules, are fibers with a length of tens of
microns and a thickness of several nanometers. Previously, fibrils were investigated mainly as a cause of
neurodegenerative diseases, but now they are considered as base for various materials, as well as used to stabilize
foams and emulsions. In this work, the effect of addition of amphiphilic substances on the ability of protein fibrils
to adsorb on the surface of a liquid was investigated.

The polypeptides, which usually formed during the synthesis of fibrils, have their own surface activity and
are more quickly adsorbed on the surface of the solution as compared to fibrils due to the smaller size of the
molecules. It has been shown that centrifugation reduces the concentration of impurities and increases the surface
concentration of fibrils [1]. The surface activity of the fibrils themselves can be controlled by addition of
oppositely charged components. For example, the addition of negatively charged sodium polystyrene sulfate to
positively charged B-lactoglobulin fibrils leads to the formation of complexes due to electrostatic and hydrophobic
interactions [2]. Complexes of fibrils and polyelectrolyte with a certain ratio of components adsorbed on the
surface of the liquid and created a film with high surface elasticity. In addition, complexes between fibrils and
polyelectrolyte can be formed directly in the surface layer by successive replacement of the subphase. In this case,
a multilayer structure is formed on the surface, for which the surface elasticity increases four times compared to
the adsorption film of pure fibrils. Recent studies have shown that the presence of a lipid on the surface of the
solution helps to reduce the adsorption barrier for oppositely charged fibrils [3]. This leads to an increase in the
rate of adsorption of fibrils and a significant increase in the concentration of fibrils at the interface. Thus, the
interactions between the lipid molecules and fibrils can result in the accumulation of fibrillar aggregates on the
cell surface and can be used for the formation of thick multilayers of fibrils at liquid-fluid interfaces thereby
leading to an increase of the stabilization of corresponding foams and emulsions.

References
B.A. Noskov, A.V. Akentiev, A.G. Bykov, G. Loglio, R. Miller, O.Yu. Milyaeva; Spread and adsorbed layers of protein fibrils at water—
air interface // Colloids and Surfaces B: Biointerfaces, 2022, 220, 112942.
A.G.Bykov, G. Loglio, R. Miller, E.A. Tsyganov, Z. Wan, B.A. Noskov, Mixed Adsorption Mono- and Multilayers of 3-Lactoglobulin
Fibrils and Sodium Polystyrene Sulfonate. // Colloids Interfaces 2024, 8, 61.
A.G. Bykov, E.A. Tsyganov, D.V. Tulin, A.V. Akentiev, O.Yu. Milyaeva, G. Loglio, R. Miller, Z. Wan, B.A. Noskov; Dynamic
properties of mixed layers of a lipid with a protein or its fibrils. // (in Press)
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BJIMAHUE INOJIMMEPHBIX TOBABOK HA JIUHAMMWYECKHUE IIOBEPXHOCTHBIE
CBOHCTBA PACTBOPOB ®UBPOUHA IIEJKA

O.10. Munsesa®”, K.FO. Pomanosa®, A.P. Paguxosa’, b.A. Hockog*
4 Cankr-IlerepOyprckuii rocyJapcTBEHHBIN YHUBEPCUTET, Kadeapa KOJUIOUTHON XUMHH, Y HUBEPCUTETCKUIN
npocr., 26, Cankt-ITerepOypr, 198504 Poccust
o.milyaeva@spbu.ru

Marepuansl Ha ocHoBe (ubpomna menka (PII) ycrnemHo DpPUMEHSIOTCS B TKAaHEBOW WHXKEHEPUH,
MOCKOJIBKY MX CBOMCTBA OJHM3KHM K CBOWCTBaM MPUPOAHBIX BHEKJIETOUHBIX MarpukcoB [1]. CmemuBanue P ¢
pPa3IMYHBIMHM TIOJIMMEPAMH, HarpuMmep, noiaudTwieHokcuaoMm (I190) n nomuBuaMamUpponugonoM (I1BIT),
MO3BOJISIET KOHTPOJHMPOBATH IOJMYyYCHHUE BOJIOKOH, THIpOTENed M IUICHOK, a Takxke ux Mopdomoruto [2].
dopmupoBaHue U CTPYKTYpa ancopOrmoHHbIX ciioeB OII/TTD0 u OII/TIBII Ha rpanuiie Bo31yX-Boga H3y4aJInuCh
IIPU Pa3IMYHBIX COOTHOUICHUSX KOMIIOHEHTOB CMECH U BPEMEHH KU3HU NoBepxHOCTH. [lockonbpKy 06a momumepa
00J1a1at0T MOBEPXHOCTHON aKTUBHOCTBIO, OHU MOTYT IPOHUKATh B aICOPOLIMOHHBIN clioi GUOpOMHA U U3MEHSTh
€ro CBOICTBa, 4YTO MPUBOJUT K M3MEHEHMIO XapaKTepa KHHETUYECKHUX 3aBUCUMOCTEH JIMHAMUYECKOU
IIOBEPXHOCTHOM YIIPYTOCTH U IIOBEPXHOCTHOIO HATSKEHMUSL.

Kak I190, tak wu IIBIl cHM)alOT IUHAMUYECKYIO MHOBEPXHOCTHYI YIPYTOCTh IpPH IPAKTHUECKU
IIOCTOSIHHOM IIOBEPXHOCTHOM HaTsDKEHUU. Pesynprarel aiummncomerpun nokassisarot, yto I cunpHee BauseT
Ha amuncoMerpuueckuit yron A, yem [IBII u [190. CHukenne A npu yBenMUeHUU KOHLIEHTPAMM HEMOHHBIX
[IOJIMMEPOB  TIOATBEPXKAAET mpeanonokeHue o BbiTecHeHMM PII u3 nosepxHocTHOro ciod. Tommuza
a/71copOLIMOHHOTO cJ104 Takke ymeHbluaetcs ¢ gooasnenueM [IEO u IIBII. Tun camoopraHi3oBaHHbBIX CTPYKTYD,
BO3HHUKAIOIIUX B MOBEPXHOCTHOM CJIO€, CHJIBHO 3aBUCHT OT KOHLEHTpauuu Oenka. [[nsg 4ucThIX OenKOBBIX
pactBopoB nipu koHueHTpamuu OIII 0,02 Mr/mir Ha U300paKEHUSX, TTOTYYSHHBIX C IIOMOIIBI0 aTOMHO CHUJIOBOM
MUKPOCKOIINH, BUJIHBI TOJICTBIE JICHTBI ¥ [TOYTH JBYMEPHAs CETh TOHKUX BOJOKOH. MOXXKHO NPEAIONOKUTD, YTO
OOHapyXEHHBIC JICHTBI CIY)KaT 3apoAbllIaMu 0ojee OJHOPOIHOW MOBEPXHOCTHOW (ha3bl, BO3HUKAIOIIEH MpPH
6onee Bbicoknx KoHueHTpauusx OII. Jlo6asnenune INIEO u IIBII mpuBogutr kK M3MeHEHHSIM MOP(OIOTHH
MOBEPXHOCTHOTO cyiosi. [Ipomcxomut mepexoq K CTPYKTypaM aJCOpPOITMOHHBIX CIIOEB, HAOTIOAABIIMMCS MPU
MeHbIuX KoHueHTpauusax OII. M3MeHeHre MIOTHOCTH YIAaKOBKH BOJIOKOH B 00JacTsAX 0e3 JIEHT yKa3bIBaeT Ha
MIPUCYTCTBHE MOJIEKYJI IIOJIMMEpa B OBEPXHOCTHOM ciioe. Takum o6paszom, [120 u [1BII MoryT ncnonb3oBarbest
JUIsl peryJAMpOBaHusl caMOOpraHu30BaHHbIX CTPyKTyp DI Ha MexkdazHoi TpaHuLIEe, UTO, B CBOIO OUEPEb, MOXKET
BJIMSITH HAa CBOICTBA MaTepUajoB ¢ OOJIBIION IIIOIIA b0 TOBEPXHOCTH.

dunaHcupoBaHue padboTsl: PaboTa BeinosnHeHa pu nojaep:xkke Poccuiickoro HayuHoro ¢onaa (mpoekt No. 23-
73-10021).

Jlureparypa
hen K., Li Y, Li Y., Pan W,, Tan G. Silk Fibroin Combined with Electrospinning as a Promising Strategy for Tissue Regeneration //
Macromol. Biosci. 2023. Vol. 23, Ne 2. P. 1-15.

2. Bavatharani C., Muthusankar E., Wabaidur S.M., Alothman Z.A., Alsheetan K.M., et al. Electrospinning technique for production
of polyaniline nanocomposites/nanofibres for multi-functional applications: A review // Synth. Met., 2021. Vol. 271, Ne 10. P. 116609.
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W CHOJb30BAHUE METO/JIOB KOJIJIOUWTHOM XUMHWHU ITPA U3YYEHUU
IHOBEPXHOCTH KJIETOK MUKPOOPI'AHN3MOB

TaxubaeBa C.M., TarrubaeBa XX.A., Kybanosa A.A., MycabekoB K.b.
Kazaxckuii HallMOHAIBHBIN YHUBEPCUTET UMEHHU ajib-Dapadu

KieTkn MUKpOOPraHu3MOB SBIISIOTCS YHUKaJIbHBIMU CHUCTEMaMH, KOTOpPbIE IO CBOEH AHUCIEPCHOCTH M
MMOBEPXHOCTHBIM CBOMCTBAM MOTYT OBITh OTHECEHBbI K OOBEKTaM KOJUIOMAHON xumuu. B knmaccudukanuum
JIACTIEPCHBIX CHCTEM II0 PasMepaM 4YacTUll OHM 3aHMMAIOT INMPOKMI MHTEpBal OT MCTHHHBIX (~107Mm) 10
rpy6oaucnepcHbIX Komnouaos (~107°-107* M), a o cTeneny B3anMOoAeHCTBHS AUCTIEPCHOM (ha3bl ¢ TUIEPCHOHHON
Cpeoi ¥ TEPMOAMHAMHYECKON YCTOWYMBOCTH OHU OTHOCATCS K TUO(DHITEHBIM.

OCHOBHBIMU COCTABJISIFOIIMMU KJIETOYHOW TOBEPXHOCTH SABIsAIOTCA Oenku M (ochonunuapl, YTO
ompenenser ee AMPpUIbLHOCTH. [loATOMY /IS HEe BMOJIHE NMPUMEHUMO MOHSITHE TUAPO(GUIBHO-ITUTOPHUIEHOTO
OanaHca, 00yCJIOBIEHHOE HAIMYUEM MOJISPHBIX TPYIII U HEMOJISPHBIX Y4aCTKOB.

Jpyroii He MeHee BaXHOM XapaKTEPUCTUKOW KIIETOYHOM CTEHKM SIBIISIETCS €€ 3apsijl, ONpeleisieMbIi
JUCCOLMAUEN KUCIOTHBIX (PYHKIIMOHATIBHBIX TPYII U MPOTOHM3ALMENW OCHOBHBIX TPYII, COAEPKAIIUXCS B
0eJKax TIMKOMPOTEHHOBOTO CIiosl. IIpsMBbIMUA MeTOIaMu M3MEPHUTH BEIWYHMHY 3apsijia HE yIaeTcs, 3aTO MOXKHO
ONpEAENUTh dSJICKTPOKMHETHYEeCKU moTeHuuan. Iloatomy mnonasistoniee OOJBIIMHCTBO HCCIEIOBAHUMN
MIOBEPXHOCTU KJIETOK MHUKPOOPTraHW3MOB IOCBSILEHO H3YYEHMIO XMMHUYECKOI'O COCTaBa KJIETOYHOM CTEHKH,
ruapodoO6HOCTH (MU TUAPODUIBLHOCTH) U (-TIOTEHIIHANIA.

ITo pacmipeneneHuo MeXAy BOJHOW M OpraHHYECKoW (hazaMu OmpenesieHbl TUAPOPHILHO-TUTOPHIBHBIC
XapaKTePUCTHKU psifia KIETOK MUKPOOPTaHU3MOB: IpOAOKeN, OakTepuii, BOAOpOCiel u cepocoM pacTUTEIbHON
KJIETKH. Y CTaHOBJIEHO, YTO OHH B 3HAUYUTEIILHOW Mepe 3aBUCST OT CBOWCTB MACISTHOHN (a3bl.

N3yueHo BIMAHME HMOHOB METAUIOB PA3JIMYHONW MPUPOABI HA SIEKTPOKHMHETHUYECKUH IMOTEHLHA
MOBEPXHOCTU KJIETOK MHKPOOpraHu3MoB. OrpeneneHsl 007acTd OMOXMMHUYECKOH M (PH3MKO-XUMHUYECKOU
aacopOuuu. AncopOuus HOHOB METaIOB Cr**, Fe**, Pb**, Cu**, Ni** u Co** Ha MOBEPXHOCTU KIIETOK
MUKpPOOPTaHW3MOB Haubojiee JAeTaJbHO M3y4yeHa i KiIeTok Bogopociei. [lokasano, 4ro B oOnactu
ONTHMAJIbHBIX COOTHOIICHHWH HOHOB METAUIOB M KJIETOK MHUKPOOPTaHU3MOB CTEIEHb H3BIICYEHHS HOHOB
MeTauioB coctasisgeT 98,0-99,8 %.
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PETYJIMPOBAHUE ITPOYHOCTHBIX U ITIPOJIOHTMPOBAHHBIX CBOMCTB
MUHEPAJIBHBIX YIOBPEHUI C UCHOJIb30BAHUEM 119

O.K. beiicenbaes., b.M.Cmatinos, A.b.Vca
IOxHo0-Kazaxcranckuii ucciie1oBaTeIbCKUM YHUBEpCUTET UM. M.Ay330Ba
E-mail: oral-kb@mail.ru

PazpaGoTanbl crmocoObl W TEXHOJOTHS TOJXYYEHUS MOTUGPHUIMPOBAHHBIX MOJIMMEPCOACPIKAIINX
(CTpYKTYpHpPOBAaHHBIX W KalCYJIMPOBAaHHBIX) MHHEPAIbHBIX YyAoOpeHui. [IpumeHeHue Npu HpPOU3BOICTBE
MUHepaJIbHBIX ynoopenuii (ammodoc, NPK, nBoitHoit cynepdocdart u 1p.) BogopacTBopuMbIX oiaumepos (I119)
MIITIAH umu MIIITAA cnocoOCTBYET HE TONBKO YITYUIICHHIO SKCIUTyaTAllMOHHBIX CBONCTB MHHEPATbHBIX
y10OpeHUi, HO M YBEITMUEHHUIO YPOKAMHOCTH CENTbCKOXO035CTBEHHBIX KYIIBTYP.

[Tpouecc CTPYKTYpHpOBaHUS U KaICyJIWPOBAHHUS MUHEPAIbHBIX yIOOpPEHUIN OCYIIECTBISIETCS JIBYMS
MeTonaMu: | - CMEIIeHUE WM 3aMavYiBaHUE U TPAHYISALNUS 2 - KanCyJupOBaHWE MHHEPAIBHBIX yI0OpeHui
METOJIOM HamblIeHHs ¢ ucnonb3oBanueM 0,5%-noro pactBopa MIIIIAA B CMOHTHPOBAaHHOM MHOTOCEKIIHOHHOM
anmnapare B IICEBJIOXKWKEHHOM ciioe. lMccienoBaHo BiusiHUE TeMIEpaTypbl CYHUIKM Ha MPOYHOCTh I'paHyJ
MUHEPAILHOTO YA0O0peHus aBoitHoro cynepdocdara B mpouecce kancyaupoBanus 0,2-0,5 %-HbIM pacTBOpOM
[12 npu temneparype 75°C B Teuenne 30 -60 MUHYT.

HccnenoBansl poliecchl MEXaHU3Ma CTPYKTYPUPOBAHUS U KalCYIMPOBAHUS MUHEPAIBHBIX YA0OPEHHI
(ammodoc, NPK u npoiinoii cynmepgocdar) B mpolecce CymKd W rpaHylasuuu mpu Temmneparype 75°C B
3aBUCUMOCTH OT KoHueHTparuu 0,25, 0,50, 0,75, 1,0% 119 ¢ nomouiplo 3jeMeHTHOro aHanuza, MK —
CIEKTPOCKOIINH, JIEKTPOHHONH MUKPOCKOIINH, PEHTI€HO-(pa3oBoro aHaiusa, JTA u np.

Craructuyeckasl MPOYHOCTh TPAHYN 3aBUCUT HE TOJBKO OT KOHIICHTPAIUH MOJIUAIEKTPOIUTA, HO U OT
TEeMIIEpaTypbl Ipolecca KancyaupoBanusd. ONTUMaNbHOE YCIOBUE IpOLiecca KalCyJIUpPOBaHUsSI MUHEPAIbHOTO
y100peHus cooTBeTcTBYeT coaepskanmio 0,5 % - Horo pactsopa MIIITAA npu temnepatype 75 °C, npu xotopom
CTaTUCTUYECKasi MPOYHOCTH rpanyn gocturaet ot 1,90 xr 1o 19,30 kr.

B 3aBUCHMOCTH OT KOHLIEHTpAllMU B HAYAJIbHOM JTarle MpoI1ecca NpOTEKatT AUCIEPTUPOBAHUE YACTUL U
YIPOYHEHHUE CTPYKTYpbl YIOOpEHMs, T.€., arperupoBaHUME MEJIKMX YacTHI, 3a CYET B3aUMOJEHCTBUS
(YHKIIMOHATBHBIX TPYMNN C aKTUBHBIMU ILIEHTPaMH YJOOPEHHs, 3TO CIOCOOCTBYET COXPAaHEHHIO B COCTaBE
ynoOpenus ycsosemoro P>Os u B 1anpHEHIIIEM MPU UX UCTIOJIH30BAHNUU TPUBOJIUT K arperUPOBAHHIO TTOYBEHHBIX
arperaroB, 9TH arperathl yAep >KUBAIOT BJIAry, 4YTO OJarOTBOPHO CKAa3bIBACTCS HA COXPAHEHUE BIAKHOCTU MOYBHI
Ha JUTUTEIIbHOE BpeMS.

[Tpu 5TOM, TONIy4EeHHBIE CTPYKTYPUPOBAHHBIE M KallCyIWPOBAHHBIE MHUHEpPAIbHBIE YAOOPEHHS] HMEET
HE0OXO0IMMBIE M0JIE3HbIE KOMIIOHEHTHI JJI1 MAKCUMAaJIbHOTO 00ECTIeUeHUs PEryasaTOPHON (QYHKIIMHM pacTeHUs, a
YBEJIMYEHHUE COJEPKaHUS MOJIE3HBIX KOMIIOHEHTOB, HECOMHEHHO, YIy4YllIal0T KAUeCTBEHHbIE U KOJIMYECTBEHHBIE
MOKAa3aTeNM CEebCKOX03IUCTBEHHBIX KynbTyp (MgO — 2,16%, K20 — 2,48%, P,Os — 9,14%, F — 8,94%, Si —
13,14%, Fe — 0,44%).

Takum 00pa3oM coO3/JaHHE  CTPYKTYPUPOBAHHBIX M KAlCYJIMPOBAHHBIX MHHEPAIbHBIX YyI00peHui
o0ecrieyrBaeT 3aMeIJICHHOE WU YIPaBisieMoe BbICBOOOKICHUE 1€JIEBOT0 KOMIIOHEHTA B OKPY’KAIOLIYIO Cpeay,
YTO TI03BOJISIET U30€KaTh BEIMBIBAaHUE YIOOPEHUHN M3 MOYBHI, HAKOIIJICHUS HUTPATOB M HUTPUTOB B PACTCHUSX U3-
3a UX HEpaIMOHAJIILHOIO MUTAHUS HAa PA3JIMYHBIX CTAAUSAX POCTa B 3aCOJEHHBIX MMouBax FOxHOTo pernoHa.
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W3YYEHUE CBOMCTB AHUOHHBIX ITAB JIJISI IPUTOTOBJIEHHA BYPOBBIX
IMYJIBbCUOHHBIX PACTBOPOB

IKanupos A.A., 2Asnuxanos B.B., *Hapumos P.A., ! Ymapos B.C.
! Hayuonanvuwiii ynusepcumem Y3bexucmana
Tawxenm, Y36exucman, e-mail:nuu.uz
’Tawxenmexuii 2ocydapcmeennulil mexnuyeckuil ynueepcumem, Y3zbexucman, e-
mail:tsty_info@tdtu/uz.
abdusamig@rambler.ru

B craTtee npencraBieHbl pe3yabTaThl HCCIEA0BAHUM IO MOJYYEHHUIO IOBEPXHOCTHO aKTUBHBIX BEILECTB
(ITAB) Ha ocHOBe KyOOBBIX OCTAaTKOB JUCTHJUITMPOBaHHBIX >KUPHBIX KuciaoT (KO JIXKK) ximomkoBbIx
COAIICTOKOB M OTXOJa MPOM3BOACTBA METANIMYECKOro Harpus. Pa3zpaboTaHbl ONTHMAalIbHBIE YCIOBHS
nonyuenus ITAB: remneparypa, naBiaeHue, BpeMs peakliuu, KOHIEHTpaLUs U COOTHOIIEHHUSI KOMIIOHEHTOB.

[IpoBeneHO H3ydeHHE OCHOBHBIX KOJUIOMIHO-XMMHUYECKMX CBOMCTB BOAHBIX pacTtBopoB IIAB
paznmuuHoi koHeHTpanuu (5%,10%,15%.20%): kputudeckasi KoHIeHTpalus Muiemiooopaszosanus (KKM),
NeHoOoOpasyloue 1 3MyJibrupyrone cpoicrsa. [Ipu M3yuyeHUM OCHOBHBIX (DPU3MKO-XMMHUYECKUX CBOWCTB
nosyueHHoro IIAB o1HOBpeMEHHO Obl1 YCTaHOBJIEH €I0 aHMOHO-aKTUBHBIN XapaKTep.

[Tpennaraembiii anuoHHbI [IAB conepxut B Mosiekyne rugpooOHYI0 YacTh U HOJISPHYIO TPYIIIY.
Juccouuupyroniie B BOJHOM pacTBope aHHOHHble [IAB o00pa3yloT oTpunaTenbHO 3apsiKEHHbIE
JUIMHHOLIETIOYEYHbIE OPTaHUYECKUE UOHBI, KOTOPBIE ONPEACIAIOT X TOBEPXHOCTHYIO aKTUBHOCTh. M3yueHune
mpouecca ajncopOLUM U CPAaBHUTEIBHOTO HaOyxaHus MOHTMOPWJUIOHUTOBBIX INIMH HaBbGaxopckoro u
Karrakypranckoro MecTopoXxaeHUH B BOAHBIX pacTBopax aHuoHHoro I[IAB BbisiBuO, uYTO OH OOJamaer
ruipooOom3upyomrM (BOAOOTATKUBAIOIINM) CBOMCTBOM. A H3yde€HHE €r0 TPUOOJOTHYECKHX CBOWMCTB Ha
MallIMHE TPEHUsl aMepUKAaHCKON KoMnaHuu «bapoua» BBIABUIIO HAJIWYUE CMA3bIBAIOLIUX aHTHU(QPUKIIMOHHBIX
CBOMCTB. Bce 3T kauecTBEHHBbIE IMapaMepThl YKa3bIBalOT Ha TO, 4TO pa3dpaboTaHHbI [IAB MoXeT ciiykuTh
XOpolIel OCHOBOW JUIsl MPUTOTOBJIEHUS SMYJIbCHOHHBIX OYypOBBIX PACTBOPOB, KOTOpHIE PEKOMEHIYIOTCS K
HCIIOJI30BAHUIO B 30HaX OCHINIEH M 00BAJIOB IIIMHUCTBIX CTEHOK CKBa)XMH. A cMa3bIBarolliee BO3/AECTBUE HA
TpymMecs 4YacTu OypoBOro o0OpYyAOBaHHS CIIOCOOCTBYET YBEIMUYEHHMIO CpPOKa HX CIYXKObI, a TaKxke
MOBBIIIEHUIO CKOPOCTH OYpEHUS U OJTHOBPEMEHHO MPENOTBpAIlaeT MPUXBAT OypUIBHOTO HHCTPYMEHTA.

Cnucok ucnoJib30BaHHOI JIMTEPaTyPhl
Hypmamenos A. IlonaydeHne 3MyJIbCHOHHBIX PAacTBOPOB HA OCHOBE OTXOJI0B MACJI0KUPOBBIX TPOU3BOJICTB //
Bbypenne. -Mocksa, 2002. -Ne2. —C.46-49.
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MPOIECC NMMOJYYEHUS )KEJE30-AJJIOMUHUI MOHTMOPUJIOHUTOB 1
UCCJEIOBAHHUE UX CBOMCTB

®.H. Kypaena £, M.M. PaxmarymnaesaZ, 5.XK. Asumosa’, Myxammanuena JI.A.
123 TamkenTckuii GapmarieBTHIECKH HHCTHTYT, Pecriy6mmka Y30ekucran
jurayevaferuza636 @ gmail.com, farmi69 @mail.ru

Bo Bcem wmupe B HaydHOM COOOIIECTBE AaKTUBHO pa3BHBAETCS OOJACTh CO3/JaHUS HOBBIX
BbICOKO?()()EKTUBHBIX MOPUCTBIX MaTepuanoB. Ha ceromHsmHUNA JeHb B MUpPE COBPEMEHHBIE HCCIIEI0BaHMS
(bOKyCUpPYIOTCS Ha CO3/IaHUU MPOTPECCUBHBIX MOPUCTHIX MATEPUATIOB, OA3UPYIOUIMXCS HA MOJMOKCOKATHOHAX
MeTaJuIoB U OeHTOHUTaX [1].

[enbto uccienoBaHus ABISETCS CUHTE3 HHTEPKAJIMPOBAHHBIX CUCTEM HA OCHOBE IOJIMOKCOKaTUOHOB Fe
u Al, ycraHOBlIeHHE BIMSHHSA COCTaBa M CTPOEHUS IOJMOKCOKATHOHOB Ha XapPaKTEPUCTUKU M aKTUBHOCTb
HMHTEPKAINPOBAHHBIX CUCTEM.

OOBeKTaMM HUCCIIE0OBAHUS SBISIIOTCS MOHTMOPWIOHUTOBBIE INTMHBI HaBOaxopcKkoro MecTopoxiaeHus,
nosnuokcokationsl Fe¥*/Al**, o6pasubl cMHTE3MPOBaHHBIX aAcopOeHToB U Katamusatopos (IIXBIL u ITCBHIIL)
11 yoalieHusl KpacuTese u3 BOAHBIX Cpel.

B xone mccnenoBaHus ObUTH ONTUMHU3UPOBAHBI YCIOBHS CHHTE3a TMOJMOKCOKAaTHOHOB Fe’™ um Fe* /Al
KitoueBbIM BBIBOIOM SIBJIsIETCS O0JI€€ BBICOKAS YCTOWYMBOCTh CMELIAHHBIX [TOJTMKATHOHOB, YTO ITOATBEPHKAAETCS
Oonee mmpokuM auanazoHom pH wux crabwieHOCTH (2,52-2,8 mporuB 1,51-1,68 mis Fe*'). Meromom
peHTreHo(a3o0BOro aHajM3a YCTaHOBIJIEHO, 4TO NpuMeHeHue xyopuaa xkene3a(lll) B kauectBe mpekypcopa
obecnieunBaeT GOPMUPOBAHUE MUJUTAPUPOBAHHBIX CTPYKTYP C 0OJiee BEICOKOW HHTEHCHBHOCTBIO peduiekca dooi
(1a 5,1-5,8%) 10 cpaBHEHUIO C UCIIOJIb30BAaHUEM CYlb(]ara, YTO CBUAETEIBCTBYET O OOJIbLIEH YIOPSAA0UEHHOCTH
[IAKETOB CJIOMCTBIX CUIIMKATOB.

Kunernueckue ucciieioBaHusl IOKa3alMd, YTO YCTAaHOBJIEHME OOMEHHOIO pPAaBHOBECHS B CHCTEME
MOJIMKaTUOH-OCHTOHUT MPOUCXOAuT B TeueHue 12-20 yacoB. B cucreme ¢ Fe*' monmokcokarnoHamu
HaOmroAaeTcs erpaials MHTEPKaTUpOBaHHOM CTPYKTYpBI IOcie 72 4acoB, MPUBOSAIIAS K CHUKEHUIO BBIX0/1a
npoaykTa a0 <45%. B 1o jxe Bpems, UCII0JIb30BaHNE CMELIaHHBIX MTOJIMKAaTHOHOB 00eCcTIeuBaeT 00Jiee BHICOKYIO
COXPaHHOCTB CTPYKTYpHI (65-70% ot makcumyma B 91%).

OneHka afcopOLMOHHONW CIIOCOOHOCTH TONYYEHHBIX MAaTe€pHalIOB BBISIBUJIA MX IPEBOCXOJCTBO Haj
IPUPOHBIM OEHTOHUTOM B YaJIeHUHM aHHOHHBIX KpacuTesel, 4To 00yCIOBICHO YBETUYEHUEM MOJI0KHUTEIBHOTO
3apsja TOBEPXHOCTU. Bpems pocTuxkeHHs MakCHMaldbHOW COpOLMHU Ul MHTEPKAJIUPOBAHHBIX 00pa3LoB
Bappupyercst or 2,5 no 4,0 4acoB B 3aBUCHUMOCTM OT THUma Kpacurens. MccienoBaHus yCTOWYMBOCTU
MUIApUPOBAaHHBIX OEHTOHUTOB K BhIMBbIBaHMIO MOHOB Fe*' B mpoliecce MHOIOKpaTHOW OYMCTKU CTOYHBIX BOJL
MOKa3aJli OTHOCUTEIbHO HM3KYI0 cTeneHb naecopoumu (<1,20% mnocie 6 IUKIOB), YTO MOJITBEPXKAAET
MEPCIIEKTUBHOCTh UX HCIIOJIb30BAHUS B KaTAJIUTHUYECKUX CHUCTEMax Ha ocHoBe peakuuu denrona. IlposeaeHo
MOJICJIMPOBAaHNE aJCOPOIIMOHHOIO PABHOBECHS, IO3BOJMBILEE YCTAaHOBHUTb, 4YTO COPOLMS METHJICHOBOTO
royboro Ha o00pasie, MOJIYyYEeHHOM C HCHoJib3oBaHueM xjopuaa kenesza (III), omuceiBaeTcss MoJzembio
@peitauxa. s obpasia, MOoNIydyeHHOro ¢ HUCHojib3oBaHueM cyibdara sxeneza (III), momens @peitannxa
TaK)K€ JEMOHCTPUPYET JIYYIIyI0 KOPPENALHI0O C HKCIEPUMEHTaIbHBIMU JAHHBIMH TPU 3HAYUTEIbHBIX
OTKJIOHEHUSIX KOHLIEHTPAIMH, YTO YKa3bIBACT HA SHEPTeTUYECKYIO T€TEPOr€HHOCTh aICOPOLIMOHHBIX LIEHTPOB Ha
€ro MOBEPXHOCTH.

Jluteparypa
1. Xypaesa @.H. [TomyueHue xene30-aIrOMAHUN MOHTMOPHJIOHATOB M UX TEKCTYPHBIE XapaKTEPUCTUKH. / ABTOp. AMCC. JOK. (UoC.
(PhD) mo xum. Hayk.-TamkenT. -2023.-20c.
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MICROFLUIDIC EVALUATION OF ZWITTERIONIC POLYMER SYSTEMS FOR
ADVANCED ENHANCED OIL RECOVERY

Zhexenbek Toktarbay

Abai Kazakh National Pedagogical University
zhexenbek.toktarbay @ gmail.com

Radical copolymerization of N,N-dimethyl-N,N-diallylammonium chloride (DMDAAC) with N,N-
dimethylacrylamide (DMAA) has been investigated by FT-IR, 'H NMR spectroscopies, conductometric and
turbidimetric titration methods. Flocculation of bentonite suspensions, pig, chicken and cow manure slurries were
investigated using the copolymer P(DMDAAC-DMAA) with various compositions and homopolymer
P(DMDAAC) by turbidimetric method and the zeta potentials of each samples were tested. The results indicated
that copolymer P(DMDAAC-DMAA) (with molar composition 70:30) has the best flocculating ability compared
to the other compositions and homopolymer P(DMDAAC). Compared to four suspensions pig manure was found
to be more difficult to settle down.
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ACID AND HEAT MODIFICATION OF KAZAKHSTANI ZEOLITE AND HIS USING AS
FILTERS

N.O. Dzhakipbekova!, S.A.Sakibayeva', V.G. Tsitsishvili’, N.A. Mirdzveli, A.B.Issa'", G.Seisenbaeva’,
A.O. Orazymbetova’
'Auezov South Kazakhstan Research University, Shymkent, Kazakhstan
’Georgian National Academy of Sciences, Tbilisi, Georgia
3Swedish University of Agricultural Sciences, Uppsala, Sweden
*Correspondent authors: isa.aziza@mail.ru

Abstract. Acid treatment of natural zeolites is a powerful tool of “improving” their porous structure and
properties, which are also effected by thermal treatment.The influence of hydrochloric acid solutions with
concentrations up to 2 mol/L and calcination at temperatures up to 1300°C on the structure and properties of
heulandite-chabazite-containing rock from the Kazakhstani Chankanay deposit. It was found that an acidic
environment leads to slight dealumination (Si/Al molar ratio increases from =3 to =3.6) andsignificant
decationization (total charge of metal ions per Al atom decreases from 1 to 0.62) of the sample; solutions of
hydrochloric acid do not lead to amorphization of the zeolite microporous crystal structure, but gradually dissolve
it. Acid treatmentalso causes an increase in the volume of micropores available for large molecules (from =1.5 to
10-20 mm?/g) and surface area (from 2.75 to 20-45 m?/g), as well as changes in the mesoporous system, leading
to the prevalence of pores with a diameter up to 4 nm. Samples calcined at 400 and 800 °C have high water
adsorption capacity. Thus, acid and thermal treatment of heulandite-chabazite-containing rock from the
Chankanay deposit make it possible to change the sorption properties of raw andobtain new materials.

Keywords: heulandite, chabazite, dealumination, decationization, dehydration, amorphization

Introduction

Hydrated crystalline aluminosilicates Mx[AlxSiyO2x+y)] mH20 (M*— compensating singly charged ion),
built from alternating SiO4 and AlO4 tetrahedra and forming an open 3D framework with cages and channels,
are called zeolites and have a complex of molecular-sieve, sorption, ion exchange and catalytic properties [1].
Today the Database of Zeolite Structures of the International Zeolite Association [2] includes 256 different types
of frameworks, of which less than 40 occur in Nature, the rest are obtained synthetically. In general, the high
uniformity of cationic composition and pore size distribution makes synthetic zeolites more suitable for use as
adsorbents and ion exchangers in water treatment and other applications [3-5], while large reserves of easily
mined natural zeolites are very attractive for economic and environmental reasons.In practice, the heterogeneous
cationic composition of natural zeolite(M* = Na*, K¥, ... 14Ca?*, AMg?", ...)is easily reduced to the monocationic
form by an ion-exchange reaction with a salt of the selected metal, usually sodium, which improves the ion
exchange properties of the modified material.

It is believed that acid treatment increases the effective surface area of the adsorbent and “opens” the pores
of natural zeolites [3-5], since compensating exchangeable M* cations can sometimes block the “entrance
windows” of pores and channels of the zeolite [6]. At the same time, the reaction Al(Si—-O-) + H;O* + 3HCI —
4(OH-Si—0) + AI** + 3C1” + H20 occurs, leading to the formation of a “hydroxyl nest” and leaching of aluminum
[7]. It has been established that hydrochloric and nitric acids are more effective dealuminating agents than sulfuric
and phosphoric acids [8], not to mention organic acids that do not cause dealumination or “opening” of pores.
Hydrochloric acid is commonly used, and its effect on the structure and properties of zeolites has been well studied
on natural zeolites with high clinoptilolite content [8-10].

When a zeolite is heated, the water molecules included in its structure gradually, as the temperature rises,
leave the crystal lattice, andthe M* cationschange their positions, therefore thermal treatment is also used to
change the structure andproperties of natural zeolites [4]. It should be noted that the stability of the third
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component of the zeolite crystal structure, the aluminosilicate framework [AlxSiyO2x+y)], also plays a very
important role in determining the possible temperature range of heat treatment.

Experimental

Materials. Zeolitic rock samples were collectedat the Chankanay deposit, located in the Kerbulak district,
Almaty region of Kazakhstan, which has an approved reserves of 5.5 million tons and forecasted reserves of 120
million tons.

Treatment. Acid treatment was carried out by processing 10 g of prepared (sieved, washed and
dried)zeolitic tuffwith 100 ml of 0.5, 1.0, and 2.0 mol/L solutions of hydrochloric acid in a shakingwaterbath
(OLS26AquaPro, GrantInstruments, US) operating in linear mode at 75 °C.The first step of acid treatment lasted
1 hour, the second — 2 hours, and the third — 3 hours, each step was followed by washing with distilled water at
room temperature until no CI” ions were detected in the washing water by using AgNO3 solution. The washed
and driedsamples were weighed to determine the weight loss, results are given in Table 1.

Table 1. Weight loss (%) from acid treatment steps.

Step Concentration of HCI solution (mol/L)
0.5 1.0 2.0
1% 6.3 7.4 9.2
nd 3.5 5.1 54
3rd 1.4 2.5 3.5

Calcination of the prepared samples, placed in heat-resistant round-bottomed cups, was carried out in a
B400/410muffle furnace (Naberthem, Carl Stuart Group)in the temperature range of 200-1100°Cunder static
conditions for 1 hour, then the cups with calcined zeolite samples were placed in desiccators with calcined CaCl,
until completely cooled.

Results and discussion

Chemical composition. The results of the chemical composition of the acid-treated samples, calculated for
72 oxygen atoms in the unit cells of heulandite and chabazite, are given in Table 2 in the form of averaged
empirical formulas of dehydrated zeolites; the Si/Al molar ratio is given to indicate the degree of dealumination.

Table 2. Chemical composition of original and acid-treated samples.

Cosnoclirtlitgz:ltl(orgocifLP)ICI Empirical formula Si/Al
0 (Nay.045K0.72Ca2.07Mg1.59)[ Al7.92S126.9072] 2,96
0,5 (Nao.975K0.81Ca1.06sMg1.25)[Als 04Si27.0072] 3,02
1,0 (Nao.92Ko.85Ca1.0sMgi.12)[Alg.44S127.5072] 3,22
2,0 (Nao.72Ko.9Cao.84Mgo.76)[ Al 14S128.1072] 3,57

The data obtained indicate that,in comparison with heulandite from Georgia, which undergoes significant
dealumination (the Si/Al molar ratio increases by more than two and a half times [19]), the Si/Al silicate modulus
of the Chankanay zeolite increases slightly with increasing acid concentration.

The acid activation of the Kazakhstani zeolite ofthe Chankanay deposit was studied earlier [20], and a sharp
increase in the Si/Al silicate modulus (13.1 — 23.8 — 29.5— 63.0)was shown. However, a zeolite of a different
mineral composition, with a higher Si/Al silicate modulus and with a very high iron content (Fe2O3>10 wt.%)
was used for the study, and the treatment was carried out in a solution with a concentration of hydrochloric acid
of 1.75 mol/L, but for 6 hours and at the boiling point of water, so these results are difficult to compare with those
obtained by us.

Acid treatment also results in strong decationization of the aluminum-rich Chankanay zeolite, reflected in
a decrease in the total charge of the compensating ions Na*, K*, Ca?* and Mg?*,as shown in Figure 1; at the same
time, the shares of each of these cations in compensation for the negative charge of the zeolite framework during
their leaching and replacing in the framework by H* also change.
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Fig. 1. Changes in cationic charges caused by acidtreatment.

The total charge of alkali and alkaline earth metal cations per one aluminum atom monotonically decreases
from ~1 to ~0.62 with increasing acid concentration. The contribution of sodium Na* ions to compensate for the
negative charge on aluminum atoms decreases slightly, and the contribution of potassium K™ ions increases
lightly, so that alkali metal ions practically do not take part in the decationization process, in which the main role
is played by calcium and magnesium cations.This result corresponds to the data of a study [10] on high-silica
clinoptilolite (Si/Al = 6.22) that the removal of monovalent sodium and potassium cationsis insignificant
throughout the entire temperature range of 25 — 100 °C and depends little on the acid concentration. On the
contrary, aluminum-rich clinoptilolite [9] and heulandite [19]when treated with hydrochloric acid solutions
mainly lost sodium ions Na*, and to a lesser extent magnesium Mg?*and calcium Ca** ions, while potassium ions
K* practically did not participate in the decationization process.

The chemical composition of the surface of the calcined samples, calculated from XR-ED spectra and given
in Table 3, changes slightly: an increase in the Si/Al molar ratio indicates dealumination after treatment at a
temperature of 400 °C, annealing at higher temperatures leads to a decrease in the Si/Al modulus relative to the
initial value.

Table 3. Chemical composition of original (100) and heat-treated samples.

Calcination temperature (°C) 100 200 400 500 600 700 800
Si/Al 2,96 3,09 3,22 2,80 2,85 2,91 2,62
Na/Al 0,115 | 0,115 | 0,115 | 0,120 | 0,115 | 0,120 0,115
K/Al 0,079 | 0,080 | 0,080 | 0,075 | 0,075 | 0,075 0,080
Ca/Al 0,228 | 0,230 | 0,230 | 0,230 | 0,230 | 0,230 0,225
Mg/Al 0,175 | 0,170 | 0,175 | 0,180 | 0,175 | 0,175 0,175
[Na+K+2(Ca+Mg)]/Al 1,00 0,995 1,03 1,02 1,00 1,05 0,995

A similar effect is typical for previously studied calcined samples of Georgian heulandite [19], only
maximum dealumination is observed after annealing at a temperature of 500 °C, and a subsequent decrease in the
Si/Al modulus occurs only to the initial value.

According to the cationic composition given in Table 3, decationization of Chankanay zeolite does not
occuras a result of heating; the negative charge of the framework is completely compensated by the cations of
alkali and alkaline earth metals present in the original sample.

Conclusions

Taking into account the results of studying the effect of acid and heat treatment on the structure and
properties of heulandite-chabazite-containing rock of the Chankanay deposit, the following conclusions can be
drawn:

e Treatment of rock with hydrochloric acid solutions does not cause significant dealumination, but leads to
decationization with replacement of up to 38% of compensating metals by the hydrogen ion H" and with the
predominant leaching of alkaline earth metal ions; hydrochloric acid solutions with a concentration up to 2.0
mol/L do not lead to amorphization of the zeolite microporous crystal structure, but can gradually dissolve it;
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zeolite micropores become accessible to small (water) and larger (nitrogen) molecules only after acid treatment,
which also leads to a slight increase in surface hydrophobicity, a sharp increase of the surface area and changes
in the mesoporous system, leading to the prevalence of small pores with a diameter of up to 4 nm.

e The rock is thermally stable and loses a small amount of water, the dehydration process occurs in four
stages up to a temperature of 1000 °C, the BET surface area increases monotonically from 2.8 to 7.4 m%/g, the
total volume of pores varies insignificantly (0.071-0.087 cm?/g), diameter of mesopores reaches a maximum after
annealing at 700 °C, but then sharply decreses; samples calcined at 400 and 800 °C have high water adsorption
capacity.

e The results obtained show the possibilities of obtaining effective molecular sieves, adsorbents and ion
exchangers by modifying Chankanay zeolite and his used as filters.
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MOJIMBJIEH MEH BOJIb®PAM COPBIUACHI

Tonbau JI.JK., Pawum JI.P., Ucmaunosa A.T.
On-Dapabu areiagarsl Kazak YaTTeik YHUBepcureTi, Anmatel, Kazakcran
dtolbay@mail.ru

Momubnen mMeH Bodb(dpaMasl Oy Ka3ipri yakbITTa MaHBI3ABI Macenenepaid Oipi OosbIn TaObLIAIbI.
CoHFBI yakKpITTa OCHI AJIEMEHTTEPIIH COPOUMSIBIK Oeiry omictepi kem 3eprrenyne. Onapabl XUTO3aHIBIK
copbentTepmen[ 1], MeTaiopraHuKaibIK HeTi3eri copoeHTTepMen[2] 6oy omictepi 3eprrenai. Bonsdppam mMen
MonubaeHai Oenyne Koimanyra OonaTblH copOeHTTepaiH Oipi perinae xymbicta D301 aHMOHAIMACTBIPFBILI
KapacThIPbUIIBIL.

CopOums npoueciHiH KHHETUKAIBIK KHCBIFBI MEH MOJENbJIEPl, H30TEPMAChl JKOHE M30TEPMAIIbIK
MoOJeNb/iepl aHBIKTAIABI. JKyMmbIcTa BONbGpaM MEH MOJMOJICHHIH CTaHAAPTTHI €PITIHILIEP] KOJAAaHBLIIBI.
Kunerukans! 3eprreyne Bonabppam ymin 0,09 r/m, an momubaen ymin 0,02 1/ mamachlHAAFsl epiTiHAL
KOHIIEHTpalUsAChl anblHIbl. M30Tepmanbl 3epTTeyae eki aneMeHT yuriH 0,005 — 2 r/n apanbiFbIHAAFBl TYPIl
KOHIIEHTpaNusIap KapacTeIpbliabl. COpOIMs HOTHIKECIH/IE €Ki SJIEMEHTTIH KUHETHKAIBIK JKOHE M30TEPMAJIBIK
MOJIETIbAEP1, TEeTe-TEHAIKKE KeNy YaKbIThl aHBIKTAJIIbI.

AtanraH COpOCHTIICH TOMEH KOHIICHTpalMsuiapa MOJHUOACH COpOIUsCH Tere-TeHaikke 80 MuHyTTa
XKeTenl skoHe MonnoaeHHiH 98,4%-Ha neliin GesniHeni. BoiabdpaMHBIH cOpOIMACH TOMEH KOHIICHTpaIusiIapaa
TEMe-TeHIIKKE 5 MHHYTTa KeTell jkoHe OeiiHy nopexeci 20%-maH acmaiinbl. KHHETHKANIBIK 3epTTEyiep
Herizinge monmubaeH MeH Boib(pamublH D301 moHuTiMeH OeniHy MpPOIECCIHIH KHHETHKAIBIK MOJENbAepl
TYPFBI3BULIBI. MoOMuOMEHHIH 1e, BOJb(pPaMHBIH Ja COPOIMACHI IICEBIO-CKIHII PETTI MOICIBIC >KOFAPHI
TOIJIIKIIEH CoMKec Keneli. bysl Mojenpre CoMKecTiK €Ki IMPOLECTIH Je¢ XeMOocopOmus OOJbIn TaOblIaThIHBIH
kepceTeai. Monub1eH copOIUsIChIHBIH KbULIaMIBIK KoHCTaHTackl 0,13 r/(Mr-car), ain BoiabhpaM COpOIUSICHIHBIH
KBITAMJIBIK KOHCTAHTACHI 3,95 1/(Mr-car) TeH 001b1. By BoabhpamMHBIH cOpOIUICH MOTHOICHHEH dJIIeKaii1a
Te31peK JKYPETiHIH KepceTei.

N3oTepma GoiibIHIIa MOTUOAECHHIH COpOLMACH OacTanKbl KOHLIEHTpAIMs | I/1-re )KeTKeHre JeiiH apTaibl,
OJIaH >KOFapbl KOHIICHTpaNMsIapia TypakraHaasl. BoibppaMHbIH copOIusach OacTanksl KoHIEHTpamuschl 0,5
I/]I-T€ JKeTKEHTe JIeHiH eTe TOMEH Jopexkesne Oomansl. OnaH *KoFapbl KOHIEHTpalusiapaa Te3 oce OacTailabl.
Bonsdpamubiy copOuuscel 2 T/1 KOHIIEHTPAaUMSCHIHIAA Ja TypakTaHOaiapl. MonubaeH CcopOIusChIHBIH
M30TEpPMaTBIK MOJAeNbAepi aHbIKTamabl. [Ipouecc JleHrMiop MojesiHe »oFapbl JONIIKIEH coiikec kenml. by
MOJINOIEH COpPOLMSICHIHBIH TOMOTEHI1 OeTTe MOHOKAOATTBIK TYpAE XYpETiHIH KepceTenl. Mojenb apKbLIbl
COpPOEHTTIH MOIMOAEHTe MAKCUMAIIbl COPOIHSIIBIK CHIMBIMABLIBIFHI (75,19 MI/T) aHBIKTATAbI.

Conbiven, D301 wonuTi KemeriMeH BoJibppaM MEH MOJIUOACH]I TYPJl KOHIIEHTpalusiiap opHata 0emy
MYMKiHiT1 6ap. CoHbIMEH KaTap, BoJIb(hpam MeH MOJIUO IeH COpOIUSITapBIHBIH )KbUIIaMIBIK KOHCTAaHTATapbIHBIH
JKOFapbl ailbIpMallIbUIBIFBI OJIapibl KHHETHKAIBIK 0eJly MYMKIHAIrH Je kepcereal. JKorapbl KOHIIEHTPAIUSIIbI
epiTIHaIepeH BoIb(pamabl, al TOMEH KOHIEHTpPAUUsIbl epiTiHAUIEpIeH MOIUOACHIlI Oely MakcaThIHIA
KoJiaHyra Oomnaapl. 3epTreyliep CcopOIus TMPOIECCIHIH XEeMOCOPOUMUIBIK eKeHIITH >koHe JIeHrmrop
M30TepMaChIHA COMKECTIrH KOPCETTI.

O/1edueTTep
1 Chen N., Ma L., Xi X., Nie Z. The adsorption and separation of tungsten and molybdenum by chitosan and chitosan-D301:
Experiments and DFT theoretical calculation // Applied Surface Science. - 2025. - Vol. 681. - P. 161511.
2 Zhang C., Ma L., Xi X., Nie Z. Separation of molybdenum and tungsten using selective adsorption with zirconium based
metal organic framework // Journal of the Taiwan Institute of Chemical Engineers. - 2024. - Vol. 165. - P. 105802.
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MYHAM COPBEHTTEPIH AJY YIIIIH IUATOMUT BETIH KATUOH/IBIK BETTIK AKTUBTI
3ATTAPMEH OHJEY

Mamwip K. H., Taxcubaesa C.M.,?Baiivenosa ¥.C
lan-Mapabu ateingarel Kazak yITTBIK YHUBEPCHTETI, AJIMAThI Kalackl
2Axanemuk O.KyaT0eKkoB aThIHaFsl XaIbIKTap HOCTHIFEl YHHBEPCUTETI
karlygash mamyr@mail.ru

Kasipri Tanzna Kopiiaran opTaHbl KOpFay Moceleci xahaHabIK ASHT e 1e ©3€KTI MaceenepaiH 6ipi OOk
OTBIp. Ocipece, Cy pecypcTapbIHbIH, COHBIH ILIIH/IE XKep aCThI )KOHE )Kep YCTI TYIIbI CYJTapbIHBIH, COHIAil-aK TeHI3
aKBAaTOPUSJIAPBIHBIH MYHAWMEH J1acTaHybl TaOMFU SKOXKYHenepre *oHE ajJaM JIeHCAyJbIFbIHA TIKEIeH Kayir
teHaipyne. byn typreina Kacnuii TeHI31HIH SKOJIOTHSUIBIK KaFJaiibl €peKIle aJaHaaylIbUTbIK TYFbI3abl. MyHait
OHJIIPY KoHE OypFbUIAY KYMBICTaphl HOTHXKECIHAE TEHI3Te MYHAM, OYpFhIIay IUIaMIaphl, KECIH]I KaJbIKTaph
MEH MaiBIHABI Cylap TYPaKThl Typae Teriteai. Meicanbl, Oip FaHa OyprbuIay KOHIBIPFBICH sKbUTbIHA 30—120
toHHa MmyHaid, 150—400 TonHa kecinai xoHe 200—-1000 ToHHA OypFhLIay KaJIIBIKTApbIH TEHI3re TaCTaMIIbI.
CoHbIMEH KaTap, ©3€H cyJjapbl apKbulbl XKblIbIHA 70—90 MbIH TOHHA, *karajay apKbUlbl 29 MbIH TOHHara >KybIK
MyHait eHimzepi Kacnuii cysina Tycei.

Kazakcran aymarsiana Kacrinii MaHbsl MyHaii-ra3 eHipi, ocipece ATbipay sxoHe MaHFpIcTay 0OJIBICTapHI,
OHJIIPICTIK KbI3METTIH IIOFBIPJIAHFAH aliMaFbl PETiHJE €H KON aHTPOIMOIeHIIK KYKTeMere yiblparaH. byriHri
Tagaa Oy eHipae 4,3 MUJUIMOH TeKTapAaH acTaM OYJIHTeH jKepiiep Tipkenimn, oHbIH imiHae 600 MbIH rextap
MYyHaii eHiMJepiMeH nacTanrad. bareic Kazakcranna MyHaiiMeH TacTaHFaH ayMaKThIH keJieMi 194 MbIH rekTapabl
KYpaiibl, a1 TOTUITCH MyHal KeJieMi 5 MAJUTMOH TOHHAIaH acaisl [1].

MyHaiiIbIH anaTThl TOrilyl calgapblHaH Cy ailIbIHAApbIHA OpacaH 30p KeJEeM/E CUHTETHKAJBIK YIIbI
3arTap TYCIM, y3aK Mep3iMi SKOJOTHUIBIK KOHE SKOHOMHUKAIBIK 3apaanTtapra okemyne. bynm mocene Kacnmit
TEHI31 CeKUIl TYWBIK Cy KoWMajaphl YIIIH TINTi KayinTi, ce0edl JTacTaHFaH 3aTTap/blH TaOUFU bIABIpAaybl MEH
Tapaiysl Oasy >xypeni. COHIBIKTAH TEHI3 OpTachIHIAFbl MYHAll TOTLTYJIEpIHEH TYBIHIANTHIH 3USHIBI dcepi
a3zaiTy YIIiH KeAen Typ/le MHHOBAIUSUIBIK JKOHE CEeHIMJI cTpaTerusiap Kaxer [2]. Ocbl Kypaeni »araainap
TaOUFU COPOEHTTEP/IIH, COHBIH ILIIH/AE AUATOMUTTIH OETTIK KacHeTTepiH MoauduKanusian, MarHeTUT €Hr13y
apKbUIbl MYHall OHIMJAEpIH aacopOuMsiiay THIMAUIITIH apTThIPYAbIH ©3eKTIMITrH alKbHaanapl. MyHIai Tocia
KOpIIIaFaH OPTaHbl KOPFAYIbIH SKOJOTHSUIBIK TYPFBIIAH KAyIlCi3 )KoHE THIM/I 9JICTepiHiH Oipi Ooa amaibl.

3eprreyre Myfamkap AMAaTOMHTI KONAaHBUIABL. EH anapiMeH, TaOUFH TMATOMHUT KYKIPT KbIIIKBUIBIMEH
TEepMOOEIICEHIPUIII, KYpPaMbIHIaFbl apThIK, KE€AEPI1 KEJITIPETIH 3aTTapAaH Ta3apTuiabl. Onan keitin temip (1I),
(III) epitiHninepiMeH OHJENIN, KypaMblHA MAarHETHT €HTI3UIAl. AJBIHFAaH KOMIO3UTTIH OeTiHe TUapOodOOTHIK
KacueT Oepy YILUIH OHbl aJKMUJIaMUHMeH eHAeniK. ComaH KeiH opTypiil YAruiepie MyHaWJbIH afcopOLUsChl
TeKkcepinai. AacopOuus HOTHKeepl, KaTHOHABIK BA3-0eH eHJenreH TUaTOMUT MYHail YIIiH THIMII COpOCHT
OonarbiHbIH  ganenneni. CoHbIMeH KaTap, MHQpakei3bul crnekrpockonus (MK), ckanepneyill 3neKTpOHbI
mukpockomus (COM), Z-caitzep, BOT xoHe peHTreH (ayopecieHTT] Tangay HOTHXKeNIepl TMaTOMUT KYpaMblHa,
SFHU KEYEeKTepiHE MAarHeTUT JKOHE AQJIKWJIAMUHHIH JKaKChl OpHAJIACKAHBIH KOpCeTIiN, COPOEHT peTIHAEr]
TUIMJIUTITIH TOXipuOe KYy31He aHBIKTa/IbI.

Ciaremesnep
[1] Kenzhegaliyev, M., & Kenzhegaliyeva, A. (2020). Environmental problems of the oil and gas industry in Kazakhstan.
ResearchGate.
[2] Zhao, Y., Wang, Y., Liu, Y., Zhang, X., & Li, J. (2024). Oil spill detection and monitoring using remote sensing
technologies: A review. Environmental Advances, 17, 100374.
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KOCMETHUKAJIBIK OHIMJIEP/I AJTY YIHIH OCIMAIK I'HIPOJIATTAPBIHbBIH
KOJIVIOUATBIK XUMHUAJIBIK KACUETTEPIH BAFAJIAY

Ecumosa O.A., Konvicoex A.K.
an-®apabu arbiHaarel Kazak YJITTBIK YHUBEPCHTETI
konysbekasylzat@ gmail.com

OHepKocinm TaMbIFaH CaiibIH, TAOMFATTaH aJILIHATHIH TUKI3aTTAPABIH CaHbl KoOeroe.. KocMeTHKaIbIK oHIMIep
HaApBIFBIH/IA TAOWFU IIWKI3aT HETI3iHJE jKacajFaH eHIMIEpre CYypaHbIC apThi Kenemi. Coyt TaOWFu MHTPEIUSHTTED
KaTapbIHa ©CIMIIKTEH aJIbIHATHIH CHIFBIH/IBI- THIPOJIATTAP bl )KaTKbI3aMbI3. [ uaponartap (ojaapasl THAPO30IbaaD, Ty
CyJapbl HeMece JUCTHIUIATTHI CyJlap, COHIA-aK XOIl WIiCTi cyJap Jen Te aTaiabl) — 3(Qup MalIapbiH Oy apKbLIbI
aiiiay mpouecinje ajJblHaThIH OHIM. OHEpPKACINTIK AUCTUIUIALMS Ke3iHae 3gup MaiibiMeH Oipre cy aa OymnaHsbl, cy
OypiMeH Oipre »Qup MailbIHBIH YIINa KOMIOHEHTTEpl ainananel. By CyBITKbIII KyOBIpIapMeH Hemece
CaJIKBIHAATBUIFaH bIIBICTAPMEH jKaHACKaH/a KOH/ICHCAIIUSUIaHbII, CYHBIK Kyire eTeal. OcbliaH KeHiH alblHFaH CYHBIK
Kocna apHaiibl OIOpeHIMIIBIK bIABICTA €Ki (a3ara OemiHenl: 3pup Maiibl xoHe TUAponaT. Anaiiga 3¢Gup MalbIHbIH
KelOip KOMIOHEHTTepi (cipece OTTEKTI KOCBUIBICTap) I'MIAPOJIATTHIH KypaMblHa a3 Mellepae epuii. byn KyHsl
OTTEKTI KOCBUIBICTAp THIPOJIATKA €PEeKIe OPraHOJENTHKAIBIK KaCHEeTTep MEH XOIl uic Oepeli, COHbIMEH KaTap
OHMOJIOTHSITBIK OesiceHauTikKke ue 6osansl. Ockl KacHeTTepiHe OalIaHBICTBl THAPOJIATTAp TaFaM OHEPKICIOIH/IE JKOHE
KOCMETHKa/Ja KeHiHeH KoJAaHbuiaabl. OTaHABIK ASPUTIK ©CIMIIKTEpACH ajJbIHFaH THAPOJIATTAPAbl KOJIaHa OTHIPHIII,
KOCMETHKAJIBIK OHIMAEPAl OHIIPY NMPAKTHKAIBIK KbI3BIFYIIBUIBIK TYABIpaasl. KoCMeTHKaIBIK eHIMIEp HapbIFbIHIA
TaOWFY MIMKI3aT HETi31H/Ie JKacalFaH OHIMIEpIre CYPaHbIC apThIT Kee/I.

Atanran ceGenTep/i Heri3re ana OTBIPHIN KYMBICHIMBI3IBIH 0acThl MaKCaThl — O13/iH eNiMi3/le OCEeTIH eMIIK
OCIMIIKTEp T'MIPOJIATTAPBIHBIH KOJUIOMATHI-XMMUSUIBIK KACHUETTEPIH 3€epTTey JKOHE OJapAbl opTYpii KOCMETHKa
KypaMbIH/a KOJIAaHy MYMKIHZITH aHbIKTay. JKyMbIC OapbIChIHAA 9p TYpJli aiMaKTarbl ©CIMAIKTEp aJIbIH[bI, aTall
aifrcak - Anmatsl 0o0i.; OHTycTik Kazakcran 006:.; -1lbireic Kasakcran o6 3eprreyre anblHFaH ©CIMIIKTEPiIiH
rugposatTapsl npodeccop Kenic YKanap keTeKmIik eTeTiH «JlopUliK eciMIIKTepal 3epTTey» 3epTXaHachlHIa
aNbIHABL. AJIBIHFAaH THAPONIATTap €MIIK KachueTKe Oail OTaHAblK MmHKi3aT Ooibim TaObuianel. KocMeTHKambIK
MaKCaTTaFrbl TUAPOIATTAPABIH KOJUIOMATHIK-XUMHSIIBIK KACUETTEPIH 3epTTey YIUIIH OipHeIIe TOKipHOeiK KyMbICTap
KYPrizunmi. Atan aWTKaHIa: EpiTiHIIHIH OETTIK Kepiayi TEeH3HMOMETpP apKbuUIbl, THAPOGOOTHI KoHE THUAPOPUIBII
OerTepueri >Kyry OYpBIIIbI, 3MYJIBCUSHBIH OMIp CYPY Y3aKThIFbI, KOOIKTY3riIITIK KacHeTi aHbIKTaIIbl. JKycaH,
TOOBLIFBI XKOHE apllia OCIMIIKTEPIHEH aJbIHFaH THIPOJIaTTap 3epTXaHana Keneci tanOanapmen oenrinenai: XK-4, XK-5,
XK-6, Art3, Art-4, Art-5, Art-7, Juniperus >xoHe Spiraea. by yarinepain opTypii KOHIEHTpAIHIaFbl €piTiHaUIepi
(0,5%-nan 2,0%-ra neiiin) gaibiHaanab1. 3epTTey OapbIChIH/IA ATBIHFAH MAJIIMETTEP THAPOIATTAPIBIH KOCMETHKAIIBIK
KYFBIII 3aTTap MEH Ta3apTKBIIITAPAbIH KYPaMbIHIAFbl THAPOJIATTAPABI MPAKTHUKAIBIK KOJAAHY YIIIH OJIAPABIH KYFY
Kaburetin 3eprrey Manb3abl. Con cebenreH Keneci ke3eHnae Te(uoH mainanansiiFaH TuapodoOTsl OeTke
THJPOJIATTAP/ABIH CYNbl €PITIHAUIEPIHIH JKYFYBIHBIH IIETKI OypblmITapsl eimeHai. bapiblk ruapomarrap TinTi a3
KOHIICHTpaMs1a a )Kakchl TuapoduiieHy KabineriHe ue eKkeHiH kepcereai. Toxiprle Ke3iHae KyFy OypbIIIbIHBIH
KOCHHYCBHIHBIH €H YJIKeH MoHi Teduon Oerinae Xycan-5, XKycan-6, Art.-4 ruaponaTtbiHa TOH €KEHIH aTal eTyre
Oomanpl. KocMeTHKanmblK Kpemjaep-aMyibcusira skaTaasl. OcblFaH OalIaHBICTBI THAPOJIAT HETI3IHAE SMYIbCHUS
QIIBIHBIIN, OHBIH OMIp CYPY YakKbIThl KapacThIPBUIABL. OMYJIbCHSAIAPABIH OMIp CYPY YakbIThl mamameH 40 MUHYT
apalbIFbIH KOpceTTi. by HoTkenep OChl THAPONATTBI KpeMIEp MEH MaWlaplblH KypaMblHAA KOJJIaHyFa
0O0aTBIHABIFBIH AUKBIHIANBL. [ napoat epiTiHaiIepiHiH KoOiKTy3rimTiri BA3 epiTiHaiciH KOCy apKbLIbl aHBIKTAIIIBI.
ber xyTimMiHe apHaNFaH bUFaIIaHABIPFBIII TeJIb, THAPOTEIb JKOHE HIAI KyyFa apHaJIFaH CycaObIH MaiIbl )KOHE CYJIIbI
¢dazamapael  OipikTipy apKbUIbl mabiHmanabl. bynm Qaszamapael apanmacteipy OapbIChIHIA TOMOTEHACY MpOoIeci
KYPriziiin, Kypam OipTekTilikke KenTipinaai. KopeITeiHAbUIAN KeTe, 6CIMAIKTEPAiH THAPOIATTAPBIHBIH KOJUIOUITHI-
XMMUSUTBIK KACHETTEPiH 3epPTTEy HOTIDKECIHIE TMAPOJATTAP/bIH KYpaMblHA opTamia OeTTIK aKTHBTLII 6ap OGeTTik
aKTHUBTI 3aTTap KipeTiHl aHBIKTAIbI; TUAPOJIATTAD HKAKCHI bUIFAIIaHABIPATHIH KACUETTEpre Hue; OapiblK 3epPTTENreH
THIIPOJIATTAPAbIH SMYJIbCUSIIAHIBIPY KaOlaeTi mamaMmeH Oipiell eKeHiH alTyra Oonaabl. AJIBIHFAaH HOTHXKENep
OOMBIHIIA KycaH, TOOBUIFBI JKOHE apiiajaH ajblHFaH THApoJaTTap KOCMETHKA OHAIPICiHAE KONMAaHyFa MYMKIHIIK
oepei.
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PE3UHAHDBI METAJIT'A BEKITYI'E APHAJIT'AH TABUT'U HEOJIUT HEI'T3IHAET'I
AAT'E3UA IMTPOMOTOPBHI

A.0.Opazvimbemosa’, I @.Cacumosa’, A.M.Tac6oimaesa’
1M.Bye3OB ateiHaarel OHTYCTIK Kazakcran yausepcuteri, lIIpiMkeHT K., KP
almira.0a01976 @mail.ru

[eonutrep cnennuKagblk KACUETTEPl MEH KYPBUIBIMJIBIK €PEKIIETIKTepiHe ne MUHEpaJiap PEeTiHIe y3aK
YaKbIT OOWBI 3epTTEYNIIEPIiH Ha3apbiH ayaapabl. Onapabl GU3NKaIBIK, XUMUSIBIK MOAM(HUKANSIIAY apKbLIBI
KacueTTepin Oenrim Oip OarbiTTa ©3repTyre Oonaanl. MoceneH OarbITTaaFaH MOTUMUKANNS IEOTUTKYPaMIbI
MUHEpAJIIbIH KACHETTEPiH WHTCHCUBTCHIPY TEXHOJIOTHUSCHIHBIH MEPCIEKTHBAIBIK Ccaiachl OOJBIN TaObLIaIbI
[1,2].

ATanFaH FBUIBIMU JKYMBICTBIH ~ MaKCaThl PE3MHAHBIH METAJLTKOPIKA aJre3UsChIH apTTHIPATHIH I[COJUT
HETi31HJeTi HUKeIb KypaM bl TPOMOTOPIIBIK KYHEH1 93ipJiey KoHEe OJapibl pe3uHa OHEPKICIOIHIe KOJIIaHy.

Pesunanbl meranra Oexityre apHanraH [llankanaii KkeH OpPHBIHBIH TaOMFU IICOJUTI HETI3IHIEr ajare3us
MIPOMOTOPHI YCaK TUCTIEPCTI YHTAK TYpiHe OemeKkTepinin Memepi 6-7 MkM. byt xarmaiiia eonuTTi HUKeIb
Ty3JapbIMeH (HUKEb XJIOPH/i) apaiacThIpy MPOIECiHIe HUKEIh KAaTHOHAAPHI HEOIUT OONIIEKTePiHIH ChIPTKBI
oeriame 1,0 — 3 macc.% memnmepinae ereni. HUKellb KaTHOHBIHBIH IICOJIMT apHATAPBIHA €HYl HOH ajMacy Mmporieci
apKbLIBI JKy3ere acajsl [3].

Mynpa [llankaHaii KeH OpHBIHBIH TaOUFHU IICOJINTI Al aaHbLIa b, Kellecl Kypamia, Macc. %o:

tutan okcuai (TiO2 ) 0,07-0,7
amroMuani okcuai (AlO3 ) 14-14,5
temip okcui (FeO) 1,40-1,8
Mmapraser okcui (MnO) 0,067-0,199
marauii okcuai (MgO) 0,0-1,12
kanpiuit okcui (CaO) 0,13-3,4
HaTpuii okcumi (Na2O) 0,61-0,71
kamuit okeni (K20) 0,66-4,03
docdop okcumi (P20s) 0,012-0,073
cy (H20) 0,0-4,09

kpemHuit okeuai (SiO2)

Kaimranbel 100% neiiin

OcnepuMeHTTIK 3epTrey HoTmxkeci lllaHkaHalt KeH OpHBI LIEOJIMTI HETi3iHJEer aare3usi MPOMOTOPBIHBIH

TUIMIUTITIH KepceTel, SFHU pe3UHaHbl MeTajlapMeH OaillaHbICTBIPY YIIIIH YChIHBUIFaH TOKIPUOEIIK 3epTTey OH
HOTIKEJII KOpCETKIIITepiMeH cUmarTanajbl. ATalfaH jkaHa aAre3usi MPOMOTOPJIAPBIH TMaijajaHFaH Ke3Je
BYJIKAHU3ATTBIH KeJIeCl KOpPCeTKIIITEepl apTajbl: METAUIKOPJ IMEH 3JIaCTOMEPIIIK MaTepuanjapiblH OaiiaHbIC
6epikriri 305-310 H-re neitin; y3iny Ke3iHze canbicThipMalibl y3apysl 445-454% neiiin; co3buty Oepikriri 19,62-
20,44 MIla neitin; 300% y3apy ke3inae maptTsl kepHeyl 14,37-14,74 Mlla neitin; CKU-3 kayuyk HerisiHzeri
3JIACTOMEPJIIK KOMITO3UIMSIIApAbIH JKyJIMalayFa Kapchlibibl 79,2-82,6 kH/M neiiin.

Jlemek, FbUIBIMU 3€pTTEY/IH OH HOTIDKEIEepl MEH TUIMIUIriHe ue OonraH ycbiHbIcTarbl [llankaHall keH
OpPHBI 1I€OJIUTI HETri3iHJeri jaHa aJre3us IPOMOTOPJIAPHIH KEJEIIeKTe IIMHA >KOHE PEe3MHATEeXHUKAJIBIK
OHEPKACINTEP KOJIJIaHYbl MYMKIH.

OjeduerTep
1 A.O.OpasbimberoBa, I'.®.CaruroBa, A.C.CumukoB, C.A.CaxubaeBa, A.b.Mca. LleonmmTrepain op Typii cananapia KoJigaHy
MYMKiHAiKTepi (moiy)// llokopim yHuBepcuTeTiHiH Xabapmibichl. TexHukanbIK FeutbiMaap Ne 1(17) 2025. —=376-3976.
2 A.0.OpazeimberoBa, C.A.CakubaeBa, ['.®.CaruroBa, A.)XK. Cyiiren6aepa. lllaHkaHail KeH OpHBIHAAFHI LEONUTTEPAIH (H3MKa-
XUMUSUTBIK KacuertepiH 3eprrey// «KP ¥FA Xabapnapsl. XuMus skoHe TeXHOJOTHS cepusich» - T.2. Ne459 - Anmarsr, 2024. -138-
1506.

3 T.A. Mamenosa. MoHOOOMEHHbIE CBOMCTBA NPUPOIHOTO IeoyuTa MopaeHuTa// ToHKkue XuMuueckue Texuomnoruu.- 2016. — T.11,
Ne 1, https://doi.org/10.32362/2410-6593-2016-11-1-29-33
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EUCALYPTUS, SALVIA OFFICINALIS ’KOHE ALOE OCIMAIKTEPIHIH ®UTOXUMMUSAJIBIK
KYPAMBIH 3EPTTEY

H. Kyanvuu', A.K. Hypnvibexoea'
18J1—<13apa61/1 aTeiHaarel Kazak ¥ ATThIK YHUBEpCUTETI, AMaThl Kanacel, KazakcTan
ispesual @ gmail.com,

Kazakcran PecnyOnukachlHbIH —(apMalleBTUKAIBIK OHAIPIC TEXHOJOTHSCHIHAA KE3/IECETIH ©3€KTi
Mocenenepain Oipi 01 — MaMaHIAPAbIH JKETICTICYIIUTIr, MEMIICKETTIK KOJIAayAblH JKETICICYIIUTIr JKOHE
uMnopTka tayenaunik. Enneri popinik 3arrapasiy 70%-b1 merengen okeniHeni, 0y OTaHABIK ©HIIPICTIH TEK
30%-bpn  Kypanael. Ocbl  Mocenenepal  IIemuIyiHe — yliec  Kocy  MakcarblHaa Eucalyptus,  Salvia,
Aloe ecIMIIIKTEpiHIH KOMIIO3ULUACHIHA 3€PTTEY JKYPri3uii.

Eucalyptus aramtapsl Myrtaceae TYKbIMAAChIHA KAaTa/ bl )KOHE KYPaMBbIH/1a 9BKAJIUIITOJI, TUHAIOOJ CUSKThI

OMoaKkTHBTI KOocbuibicTap O6ap. by aramrapasiy Ouikriri 20-70 MeTp apanbIFbIHAA ©ceil, Keibip Typiepi TinTi
150 metpre geifin xeTyi MyMKiH. Eucalyptus Maiibl aHTUCENITHKAIBIK KOHE aHTUUH(IAMATOPIIBIK dcepre ue
Salvia xanbIpakTapeiHaa GapMakoIOTHUTBIK TYPFBIIaH OCNCeH/II KOCBUIBICTAPIBIH KOHIICHTPAMICHIH 5-15%
apasbIFbIHA aHBIKTANABL. byl OMOAKTUBTI KOCBUIBICTAP OHBIH AHTHOKCHUIAHTTHIK, aHTUOAKTEPUANJIBIK KOHE
UMMYHOCTUMYJISITUSUTBIK KACHETTEPIH KaMTaMachl3 eTe/Ii.
Aloe (Aloe barbadensis Miller) ecimairiHiH >kanbIpakTapblHbIH 98-99%-b1 cymaH Typanbl, an KainraH 1-2%
KypaMbIHJa OMOAKTHBTI KOcbuIbIcTap Oap. FeuteiMu 3eprreynep OolibiHma, Aloe sxanbipakTapsinga 200-aeH
acTaM OHMOAKTHBTI KOMIIOHEHT aHBIKTaJfaH, OHBIH IHIHAE 75 3aT MEOUIUHAIBIK TYPFbLAAH MAaHBI3IbI.
JXamnbipakrarsl monucaxapuaTep MEH MNIMKONPOTenHAep KoHueHTpausch 0,5%-nan 1,5%-ra neitinri apaibikra
Oailikayiapl.

Eucalyptus, Salvia, Aloe m1e601HIH KOMITO3UIIASACHIHA CAMAIBIK XKOHE CAHJIBIK TaJJay Kacalabl. benrineHrexn
OMOJOTHSUTBIK OesiceHni KommoHeHTTepre daBoHouarap (0,27%), coHmal-ak OCIMIIKTIH BUIFal MeJIIepi
(8,56%) xoHe okammbel Kyn (6,9%) kipeni. 3epTTey KOHE TalAayAblH (PU3MKA-XUMUSUIBIK — 9icTepi
opraneirbinaa Eucalyptus, Salvia, Aloe KOMIO3WLMSHBIH KYJIiIHE KON JJIEMEHTTI AaTOMIBIK HSMHUCCHS
CHEKTPAJABIK aHaJIW3 O/ICIMEH Taljay >KYPri3uUidl, HOTHXKECIHIEe OlpHEelle Makpo XKOHE MHKPO3JIEMEHTTEp
aHBIKTAIBI, oNapAbIH Herisritepini iminae K (68,0127 mxr/mn), Ca (202,3129 mxr/min), Mg (19,396 mkr/min),
Fe (2,1605 mxr/mi) 1.6 60nabl. COHBIMEH KaTap, 3epTTEIreH 6CIMIIKTIH OH Olp aMHMH KbIIIKbUIBI MEH KeTl Mail
KBIIIKBUTBI TaliaHbl. HoTikenep kepceTkeH e, aMUH KbIIIKBUTAAPBIHBIH HET13T1 KypaMbl riayTtamuH (2134,0
mr/100 r), acnaprus (1881,3 mr/100 r) xone ananusn (692.0 mr/100r), aprunun (455 mr/100 1) Gonasl, an Mai
KBIIIKBUIAAPEl apachlH/Ia HETI3Ti KOMIOHEHTTep laypuH KeIIKbUIBI (1,6%), omewH KbIIKbUIBL (29,8%),
nanbMUTUH KbIIKBUIBL (30,15%) >xoHe nuHONM KbIUKbUIBL (32,4%) koHe Tarbl na Oacka KOChIMIA Mail
KBIIIKBLUTAAPHI aHBIKTAJTBI.

O/1eduerTep
eiiremOeroB T.C. Xwumus: OKymsik — Anmatsr: OBepo, 2010.
ipimokanoB B.A.  JKammer xumus — Anmarsr: AHa timi, 2001.
tokaBkuHa H.A., baykos FO.1., 3ypabsu C.O. buoopranukaibsik xuMus — aynapran pegakrop: nmpod. T.C. CelitembeToB.
omnkoB B.A., ITyzakoB C.A. XKannsr xumust — Kazak Tinine aynapran: C.H. [linmaram6eToB; sxayanTtsl pepakrop: JK.JK. Fymaposa.
oxamkapoBa A.C. sxoHe T.0. belfopraHukanblk XUMHs TPakTUKYMBbI — AnMatsl: 2013.
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APIIA I'MIPOJIATBIHBIH KOJIVIOUATBIK -XUMUAJIBIK KACUETTEPIH TAJIIAY

Toxmacwin A.JI., Ecimosa O .A.
On-Dapabu areiaaarsl Kazak YTTeIK YHUBEpCcHTETI, AIMaThl Kanacel, Kasakcran

Kaszipri Tagma kocMeTrKa 0HEpKaCciOl KapKbIHbI TaMBIT KeJie )KaTKaH cajayiapAbiH 0ipi OOJIbINT TaObLIa b
Taburu, Kayinci3z opi THIMAI KOCMETHUKAJIBIK OHIMAEPIe JEreH CYpaHbIC apThil OThIp. ['Maponar nereHimis -
JTUCTUJUISIMS 9IICi apKbUIBI 2GUP MaWbIH ally HOTHIKECIHJE Taiaa 00JaThliH TaOUFU Cy epiTiHaici.fIFHu, cyna
EpUTIH XUMUSUIBIK 3JIEMEHTTEp MeH a3jaam 3Gup Maiibl 6ap CYWBIKTHIK 00ibin TaObuianel. Cy Oybl ©ciMIiK
IIMKI3aThl apKbUIBI OTKEH Ke3/1€ oCIMAIKTEpIe: d3pUp Maiiapsel, KbIIKbUIAAP, OnoQiaBoHOUITAP, BUTAMUHACD
CHSIKTBI KYHJBI CyJa €PHUTIH 3aTTapMEH TOJBIFBIN OThIpaabl. OChl TypFblga TAaOWFH OTAHIBIK INHKi3aTTap
HETi31H/I€ aJbIHFaH THUIPOJIAThl HETI31HJET! KOCMETHUKAJIBIK OHIMACP ©3€KTUIIrIMeH epekiieineHneni. Heri3inex,
THIIPOJIATTHIH CYJBI SKCTPAKTHICHI KOCMETHKA CcajachblHAa KOJAaHbUIaAbl. ['MaponaTrap MEH oOJap/blH
KAaCHUeTTEPiH 3ePTTEYAiH YJIKEeH MPaKTUKAIBIK MaHbBI3bI 0ap, ce6edi ruapoaaTTap KOCMETHKA CalachlH1a TAHBIMAI
MHTpenueHTTepaiH Oipi Ooybinm TaOBUIAABI KOHE ONApIbIH KacHeTTepiH Oury Qopmymanap MeH ©HIMHIH
THIMJAUIINIH  JKakcapTaabl. [ WapojaTTapAblH KypaMbl ol TOJBIK 3€PTTEIMETeHIIKTCH, OYJI JKYMBIC
THIPOJIATTApABIH KOJJIAHBUTY asChIH KEHEUTyne YiKeH pen anaasl. OcbiFaH OailIaHBICTBI )KYMBICTBIH HET13T1
MakcaThl —apina (Juniperus) ruApoIaThIHBIH KOJUTUATHIK XUMUSIIBIK KACUETTEPIH 3ePTTEY HKOHE KOCMETHKAIIBIK
KOMIIO3UIIUSIIAPFa KOJIIaHYy..

JKyMBICTBIH MaKcaThIHA Cail OCBI apliia TUAPOIATHIHBIH KOJUIOUITHIK XUMUSIIBIK KACUETTEPl 3epTTENiH/I.
I'maponarrapapiH OETTIK Kepilty, JXKyFy OypbIIbI, KeOiK Ty3ury xoHe pH KepceTkimrTepi aHBIKTAIBII,
CeIMMEHTOMETp, pH-MeTp CHSKTBI KypannapMeH ejmeyiep Kypri3iaai. Maii-apima ruaponaTsl Heri3iHae
KOCMETHKAJIBIK SMYJIbCHSI JIBIHBIII , OJIAPJIBIH OMIp CYPY YaKbITBUIBI aHBIKTANIIBI. AJBIHFAH HOTHXKeNep OOMbIHIIA
€H TYPaKThI )KYyHesep aHbIKTAJBII, IMYJIbCHS HET131H/1e bUIFAIAaHIBIPFBILI KPEM PELeTYpachl 931pJIeH/ Il

3epTTey HOTIIKECIHIE THIAPONATTHIH KypamblHIa OSTTiK OeliceHAl 3arTap Oap €KeHi aHBIKTAJbI, XKYFYy
KacueTiH e TuApopoOThI, rTuApoUIIbal OeTTepAeH KaKchl HoTHXKe Oep/i. OcbIHIall Heri3r1 KacueTTepiHe cyiieHe
OTBIPBII OIpHEIIe KOCMETUKAIIBIK OHIMIEp (Kpemaep, OeTKe apHaJIFaH refib) aablHabl. [ uaponaT KocKaH/aa TOMbIK
HOpPMAaTHUBKE caif OpPraHOJENTUKAIIBIK KaCUeTTepl OalKa Ibl.

Kypampiaga runponartapsl 6ap KOCMETHKAHBIH KOJUIOMITHI-XMMUSIIBIK KAaCHETTEPIH 3€PTTeY apKbLIbI
KOCMETHKAJIBIK OHIM aly 9/IiCi KapacThIpblIFaH. by KacueTTep KOCMETHKabIK OHIMHIH THIMJIUIITIHE 9cep eTel,
COHJIBIKTAH OJIap/Ibl 3€PTTEY JKaHa OHIMIEP/I1 d31pJiey JKOHE 0ap OHIMIEPAIH CarachiH KaKCAPTY YIIITH MaHbI3/IbI.
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TYWUMEIIETEH (TANACETUM VULGARE) CYJIbl 9KCTPAKTBICHI HET'I3IHIAE SMYJIbCHUSA
AJlY

Tanunaxwizol A., Ecimosa O.A.
On-Dapabu aTeinarel Kazak ¥ 1TThIK YHHBEpCHUTETI, AIMaThl Kajackl, Kazakctan

KocMmeTukanblk KpeM - KOCMETHUKAJBIK AMYJbCUsl JereH ce3. KocMeTHKalbIK SMyJbCHslap Hemece
TaFraMbIK SMYJIbCUsUIApFa KaparaHAa KOJUIOMATHIK XMMHUS TYPFBICBIHAH KONTETEH 3epTTeyJepAl Tajlal eTeli.
KocMmernkanblk aMyIbcusiiap Tepire OSJICeH Il SPEKET eTYII Kypaesi )Kyie 00J1a OTBIPBIN, OPTYpIll KEH KypaMmFa
re. DMYIbCHSIIAP IBIH TY31Tyl ®KOHE TYPAKTHUIBIFBI KOJUTOUITHIK X HMISIHBIH MaHBI3Ibl MOCENIeNepiHiH O0ipi O0JIbIT
Tabbutagpl. Mali—cy (Qa3zaapayiblK LIeKapachlHAArbl OCTTIK aKTHBTI 3aTTap KOCHAJApPBIHBIH aJICOPOLUAIIBIK
KabaTTapblHa TUCHEPCTI KYHENepIiH >KOFaphl TYPAKTHUIBIFBIH KaMTaMmachl3 €TETiH OapiiblKk OETTIK aKTHBTI
3aTTapblH MOJIEKYJIaaphbl )KaTalbl

Tabury eciMAIKTEepAiH KypambIHAa OeJICeH/i aKTHUBTI KOMIIOHEHTEp OOIybl OJapAbl  SMYJIbCHSIIBIK
TYpPaKTaHJBIPFBILTAP PETiHJE KOJJaHybl KbI3BIFYIIBUIBIK TyAbIpazbl . Kasipri yakeITTa TaOUFH TEKTec
MIMKI3aTTapFa HETi3eiAreH TYPaKThl, OKOJOTHSUIBIK KAyillci3 AMYIbCHSIBIK OJKyHenmepai xKacay ©3eKTi
Macenenep i 6ipi O0IBIT OTHIP.

Ocpbiran OailylaHBICTBl AUTUIOMABIK JKYMBICTBIH Makcarbl- Tyimemeren (Tanacetum vulgare) cymsr
HKCTPAKTHICHI HET131H/1€ AMYJILCHUS aJIblI, SMYJIbCHSIIAPbIH TYPAaKTbUIbIFbIHA BA3 ocepiH 3epTTey.

3epTTey HBICaHIApHI peTiHae eki aif anbiaFan TyiimemerenHiy (Tanacetum vulgare) cynbl 9KCTPaKTHICH ,
[Tonucop6at-80 (Tween-80) — nonasik emec, Cynb(paHoa — aHUOH/IBI OETTIK aKTUBTI 3aTTap albIHABL. OCIMAIK
CYJBI DKCTPAaKIUACHIHBIH KAaCHETTEPiH 3epTTEYIiH YJKEH MpPaKTUKAIBIK MaHbI3BI 0ap, cebebi ruaposatrap
KOCMETHKa cajlachlHIa TaHbIMal MHTPEAUEHTTEpiH Oipi Oonbim TaObUIAIbl KOHE OJApIbIH KACHUETTEpiH OLIy
(dbopmynanap MeH eHIMHIH THIMIUTITIH KaKcapTaapl. COHABIKTaH alABIMEH TYHMEIIETEeH CYIIbl OKCTPAKTHICHIHBIH
KOJUIOMATHIK XUMHMSUIBIK (OCTTIK Kepily, KYFy OYpBINIbI) KacueTTepi 3epTTenji. 3epTTey HOTHXKECIHIe
THJIPOJIATTHIH KypaMbIHIa OCTTiK OeJceHi 3arrap 0ap €KeHI aHBIKTAIIBI, JKYFYy KacueTiHae TuapodoOThI,
ruipoduibal OeTTepeH Jkakchl HoTHXKe Oepai. OchlHIall Herisri KacueTTepiHe cylieHe TyWMeIIeTeH CYJIb
OKCTPAKIUsl HETI3IHJAE KOCMETHKAIBIK KOCMETHKAIIBIK OMYJIBCHS albIHABL. OKCHEPUMEHT OapbIChIHIA
TYWMeIIeTeH CyJbl SKCTPAKTBICHI HETI3IHJE SMYJbCUsUIap AalblHAanabl. TyHMeleTeH Cyiabl 3KCTPAKTHICHI
HETi31HJEe aJblHFaH SMYJbCUSHBIH OMIp CYpy Mai-Cy SMYJbCHACbIHA KapaFaHJa MakChl HOTHXKE Oepil
OMynbcHusIapblH TYpakTelIbiFbiHa BA3-napasiy acepi 3eprrenai.Hotmxkecinae, smynbcusiHbiH BA3 Taburatel
MEH OJIap/IbIH KOHIIEHTPAIMACH! *KYWEHIH TYpaKThUIbIFbIHA TIKENEeH ocep eTeTiHi aHblKTanabl. [lommcopbar-80
HEeTi31HJIeT1 JKylenep >KkoFapbl TYpakThIIBIK KepceTce, Cynb(paHos KOMAaHbUIFaH 3MYyJbcusiapaa ¢asza 6emiHyi
Te3ipek OalKasabl.

KopbITbiHBIIAN Kene, TYHMEIIeTeH CyNbl SKCTPAKThIChl HET131HAET1 AMYNbCUsIap YIIIH aHUOH/BI eMec
xoHe OeitmoHnpl BA3-mapapiH yilyeciMi THIMAI TYPaKTBUIBIK KOPCETETIHIIN JonenaeHnl. byn 3eprrey
HOTIKeJIepl TaOMFU ©CIMJIK KOMITOHEHTTepiMeH OalbIThUIFAaH ©OHIMAEP TEXHOJOTMACHIH KETULAIpY YIUiH
MaHBI3/IBI.
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DETERMINATION OF FOAMING PROPERTIES OF POLYMER-SURFACTANT COMPOSITIONS

Birzhanova A.B., S.Sh. Kumargalieva
Al-Farabi Kazakh National University
kommO118 @gmail.com

Foam formation and stability play a significant role in many industrial sectors, including cosmetics,
pharmaceuticals, and the food industry. While surfactants are the primary foaming agents, polymers are often
used to enhance their performance and improve foam stability. However, combining two active agents does not
always lead to better foam properties. Therefore, the correct and compatible selection of both components is
crucial. The aim of this study is to investigate the influence of different types of surfactants and polymers with
varying molecular weights on the foaming properties of polymer—surfactant compositions. Studying these
properties can help improve foam quality and enable more efficient industrial applications.

To determine the role of surfactant type, the foaming ability of anionic, cationic, nonionic and amphoteric
surfactants was examined. The effect of polymer—surfactant compositions on foam stability was also assessed.
The selected surfactants were sodium laureth sulfate, behentrimonium chloride, alkyl polyglucoside and
cocamidopropyl betaine. Polyethylene glycol (PEG) with different molecular weights (3000, 4000, 6000, 40000)
was used as the polymer to prepare PEG—surfactant composite solutions. A special foaming apparatus was used
to evaluate the foaming capacity of the surfactants and PEG—surfactant compositions. The solution was foamed
to its maximum volume, and the foam decay was monitored every 5 minutes over a 1-hour period to determine
the foam breakdown rate. In addition, the effect of temperature (20°C, 30°C, 40°C, 50°C) on the foaming
properties of PEG—surfactant compositions was studied using the Ross-Miles method.

The experimental results showed that the nature of the surfactant significantly affects foaming ability. The
combination of the amphoteric surfactant cocamidopropyl betaine with the nonionic PEG exhibited high foaming
capacity. Anionic and nonionic surfactants produced good foam, while the cationic surfactant showed lower
foaming ability.

The results indicated that adding the nonionic polymer (PEG) to the surfactant improves foam stability,
especially when used with cocamidopropyl betaine and alkyl polyglucoside, which demonstrated high foaming
efficiency. The molecular weight of PEG had little effect on the main foam properties. Increasing the temperature
enhanced foaming ability but reduced foam stability. These findings support the development of effective foaming
compositions for use in cosmetics, pharmaceuticals, and other industries.
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DETERMINATION OF THE INFLUENCE OF TEMPERATURE ON INTERFACIAL ADSORPTION
LAYERS OF COMPOSITE SURFACTANTS

A.S.Khamidullina
Student of KazNU. Kazakhstan, Almaty
albinakhamidullina31 @icloud.com

Adsorption of surfactants at the liquid-gas interface is one of the most studied processes. Composite
surfactants based on a mixture of a polymer and a surfactant are widely used, since they allow regulating the
properties of dispersed systems. In particular, they can form a strong adsorption layer at the phase interface,
effectively reducing the surface activity of the system. These properties allow them to be used as emulsifiers,
foaming agents and suspension stabilizers. Determining the effect of temperature on the interfacial adsorption
layers of composite biologically active substances is important for understanding their effect on various
technological processes, since temperature is considered one of the most important factors influencing the
formation of the adsorption layer. With increasing temperature, the thermal motion of molecules increases, which
leads to a change in the morphology, density and micelle formation of the adsorption layer, which in turn
significantly affects such properties as surface tension and emulsion stability. Understanding the mechanism of
surface phenomena such as adsorption and surface tension is important for surfactants, which are widely used in
oil production and refining, household chemicals, cosmetics and pharmaceuticals. This is due to the fact that
temperature optimization allows using them more efficiently and saving on production costs.

To study the effect of the formation of a surfactant association with a polymer at the liquid-gas interface on
the interfacial adsorption layer and thermodynamics, it is necessary to construct composite surfactants, measure
their interfacial tension and determine their thermodynamic and adsorption parameters. For this purpose, alkyl
polyglycoside (APG) was chosen as a nonionic surfactant, and polyethyleneglycol (PEG) with different molecular
weights (200, 2000, 3000, 4000, 6000, 40000) was chosen as a polymer, and composite surfactant-polymer
solutions were prepared on their basis. All methods for measuring interfacial tension can be divided into dynamic
and static. In this study, one of the static methods was used — the method of immersing a Wilhelmy plate in a
solution. The method allows for long-term measurements of the interfacial tension of a solution. The solutions
required for the measurement were prepared by dilution. The interfacial tension of composite solutions was
measured at temperatures of 20°C, 30°C and 40°C. Based on the data obtained, the dependence of surface tension
on concentration and kinetic curves were constructed. The dependencies showed that adding surfactant/polymer
solution leads to a decrease in the surface tension, and the surface tension decreases with increasing concentration
of the solution. For the surfactant-polymer system, the adsorption capacity, length and area of a molecule in a
saturated adsorption layer were calculated using the Gibbs and Langmuir equations.

The results show that the introduction of surfactant into the polymer solution led to an increase in the surface
activity of the surfactant-polymer conjugate. The study showed that with increasing temperature, the surface
tension of the surfactant-polymer system decreases compared to individual components. Thus, while surfactant
in the composite system reduces surface tension and ensures the stability of dispersed systems, polymers can
improve the properties of the system, such as viscosity and stability. This composite base is used in the food
industry, cosmetics, pharmaceuticals, oil refining, etc. It provides wide application in industries and improves
product quality.
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DEVELOPMENT OF DETERGENT AND CLEANING COMPOSITIONS BASED ON
KEROSENE/WATER EMULSIONS

Ozbekova D. M., S.Sh. Kumargaliyeva
Al-Farabi Kazakh National University
Darina.ozbekova77 @ gmail.com

Currently, organic solvents are predominantly used for cleaning asphalt-resin-paraffin deposits and
industrial oils from railway tanks and tank trucks. However, these solvents require elevated temperatures and
significant energy consumption and are considered environmentally hazardous. Therefore, the development of
cleaning compositions based on kerosene/water emulsions for dissolving asphalt-resin-paraffin deposits is
considered an effective alternative. Compared to conventional solvents, such emulsions exhibit reduced fire and
explosion hazards and offer the potential to mitigate environmental impact.

In this regard, the aim of this study is to formulate detergent-cleaning compositions based on kerosene/water
emulsions and to evaluate the cleaning efficiency of the obtained emulsion-based formulations.

In accordance with the research objective, kerosene/water emulsions were prepared in various ratios and
their stability and “lifetime” were investigated. The emulsions were prepared using mechanical stirring. To form
stable emulsions, alkylbenzene sulfonate (sulfonol) and polyhexamethylene guanidine hydrochloride (metacid),
as well as their combinations, were employed as emulsifiers.

Kerosene/water emulsions were prepared in the following volume ratios: 1:9, 2:8, 3:7, 4:6, 5:5, 6:4, 7:3,
8:2,and 9:1. Among them, emulsions with ratios of 3:7, 4:6, 5:5, and 6:4 exhibited the highest stability and longest
lifetimes (t3:7 = 8.5 min, tais = 11.5 min, ts:s = 21.5 min, te:2 = 33.5 min). Emulsions were also prepared using
metacid solutions at concentrations of 1%, 2%, 3%, 4%, and 5%. The 4% concentration exhibited the longest
lifetime (2% = 2 min) and was selected for further formulation.

Based on the selected 4% metacid solution and sulfonol solutions with concentrations of 1%, 2%, 3%, 4%,
and 5%, detergent-cleaning compositions were developed.

According to the results, the emulsion-based cleaning composition prepared with a 3:7 kerosene/water ratio
and a 3% sulfonol solution demonstrated the highest lifetime (ts:7 = 11 minutes). When applied for cleaning metal
plates, this composition showed an average cleaning efficiency of 99.14%, indicating excellent detergent-cleaning
performance.

Based on the findings, the formulation of kerosene/water emulsion-based cleaning compositions is proposed
for the removal of asphalt-resin-paraffin deposits and industrial oils from metal surfaces.
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DETERMINATION OF THE INFLUENCE OF MONOMOLECULAR LAYERS OF OIL-SOLUBLE
SURFACTANTS ON THE RATE OF WATER EVAPORATION

Saduakhassova A.
Al-Farabi Kazakh National University, Almaty, Kazakhstan
araii0304 @ gmail.com

Currently, issues of water scarcity and climate change have increased the need to regulate and control the
process of water evaporation. Especially in arid regions, conserving water resources, optimizing water usage in
agriculture, and studying the factors affecting evaporation rates have become pressing concerns.

Firstly, water scarcity — caused by climate change and population growth — has increased the value of
fresh water; in arid regions, evaporation losses are among the main causes of water shortages. Secondly,
evaporation negatively affects agriculture and ecosystems — rapid water loss can reduce agricultural productivity
and lead to the drying up of lakes and rivers.

To address these issues, various methods are being employed. One effective method is forming
monomolecular layers on the water surface to regulate the rate of evaporation. In this regard, the aim of this work
is to study the effect of monomolecular layers of oil-soluble surfactants (surfactants — surface-active substances)
on the rate of water evaporation and to determine their efficiency. To achieve this goal, the surface pressure and
surface tension of water were measured at different temperatures, and the effect of surfactants was analyzed by
determining the evaporation rate. Additionally, the influence of the monolayer on the oxygen content in water
was studied.

Stearic acid and oleic acid were selected as research objects. These fatty acids are highly biodegradable and
have low toxicity. Fatty acids are capable of forming thin monomolecular layers on the water surface and reducing
evaporation. To determine the effect of these surfactants on surface pressure and surface tension, the Wilhelm
plate method was used. For this purpose, a tensiometer device and a Wilhelm platinum plate were applied.

Based on the obtained results, graphs showing the dependence of surface pressure on time and concentration
were plotted. From these curves, the optimal concentrations that reduced evaporation were identified. Water
samples were treated with different concentrations of stearic and oleic acids, and the change in mass of the water
samples was monitored over 10 days. As a result, it was shown that the rate of water evaporation decreased due
to the presence of surfactant layers.

Furthermore, the effect of the monolayers formed from these acids on the oxygen content in the water was
studied using an oximeter. It was found that stearic and oleic acids had no significant effect on the oxygen
concentration in water.

The research results confirmed the effect of oil-soluble surfactant monomolecular layers on the rate of water
evaporation. Based on experimental data, it was established that surfactants alter the surface pressure of water
and slow down the evaporation process. Moreover, the monolayers formed from these acids do not significantly
affect gas exchange in water. This method has proven to be effective for water conservation, especially in reducing
excessive water evaporation in arid regions.
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INFLUENCE OF NANOPARTICLES, POLYMERS, AND SURFACTANTS ON INTERFACIAL
PHENOMENA IN ENHANCED OIL RECOVERY SYSTEMS

Komekbayeva P.1., Temirkhan A., Aidarova S.B.
School of Material Science and Green Technology, Kazakh British Technical University

Abstract:
The synergistic application of nanoparticles, polymers, and surfactants offers new possibilities for controlling
interfacial phenomena in enhanced oil recovery (EOR) systems. This study investigates the effects of silica-based
nanoparticles, hydrolyzed polyacrylamide, and environmentally friendly surfactants on key surface parameters
such as interfacial tension, adsorption behavior, and wettability alteration. Experimental measurements were
carried out using a DFA 100 foam analyzer and a PAT-1 interfacial tensiometer to characterize foam stability,
dynamic interfacial tension, and fluid rheology. The results reveal strong synergistic effects between the
components, leading to stable interfacial structures and improved oil displacement mechanisms. These findings
contribute to the development of advanced colloidal systems for EOR and provide valuable insights into
interfacial engineering at oil-water—rock boundaries.

Keywords:
interfacial tension, wettability, adsorption, nanoparticles, surfactants, polymers, DFA 100, PAT-1, surface
phenomena, EOR
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Hcnonb3oBanre BO300OHOBISIEMBIX PACTUTENBHBIX PECYPCOB, TAKUX KaK JPEBECHBIC M arpapHble OTXOJIbI,
MO3BOJISIET HE TOJBKO CHU3UTh HArpy3Ky Ha OKPYXAlOIIyI0 Cpeldy, HO M CHOCOOCTBYET palMOHAILHOMY
UCIOJIb30BaHUI0 OuMomacchl. [lomydeHHble TakMM 00pa3oM COPOEHTHI XapaKTEpU3yIOTCS Pa3BUTON MOPUCTOU
CTPYKTYPOH U BBICOKOH yJI€IbHOM MOBEPXHOCTHIO, YTO 00ECIIEUNBACT X BHICOKYIO COPOLIMOHHYIO CIIOCOOHOCTD
10 OTHOUIEHUIO K IIMPOKOMY CIIEKTpY 3arpsizHutenen [1,2].

Takum o0pa3zom, pa3paboTka U NPUMEHEHHE YIVIEPOJHBIX COPOEHTOB HAa OCHOBE PACTUTEIBHOI'O ChIPbS
SBIIETCS AKTYaJIbHBIM HAIpPaBIEHUEM COBPEMEHHOM HayKu M TEXHUKU, HaXOJAIIMM TMPUMEHEHHE B
BOJIOOYHUCTKE, IKOJIOTUH, MEAUIIMHE U APYTUX oTpacisax [3-5].

[lenbto maHHOM pabOTHI SBISETCS pa3pabOTKa Yyriepo]-KPEMHHEBBIX COPOCHTOB Ha OCHOBE PHCOBOM
[IETTyXH ¥ UCCIEIOBAaHUE WX aHTHOAKTEpPHATbHON aKTUBHOCTH IJISl MOCIEAYIOIIEro MPUMEHEHHSI B CHCTEMax
OYHUCTKHU BO3/yXa.

[Tpouecc xapOOHM3aLMU PUCOBOM IIEIYXHU MPOBOJAWICS B HM30TEPMUYECKHX YCIOBHUSX B HMHTEpBAJIE
temreparyp 300-900°C B cpene aprona. JleMuHepanu3anus KapOOHH30BAaHHOTO MaTepuajia MPOBOJIUIIACH
obpaboTkoit 20%-HBIM pacTBOpoM a30THOH KucioTel mpu 70 °C B TeueHue 4 4YacoB C MOCISAYIONTUM
MIPOMBIBAHUEM JUCTHILIMPOBAHHOM BOJIOM 10 HelTpasibHOro pH Metogom nekanTanuu u cymkoi rnpu 50-60 °C.
B xauecTBe UMIIPErHUPYIOIIKUX aTr€HTOB UCIOJIb30BAIMCH XJIOPTe€KCUANH, HOJI. Y IENbHYIO IOBEPXHOCTH U pa3Mep
MIOp ONpEENsUIN Ha copoTomeTpe M.

VYcTaHOBIIEHO, UTO yAENbHas TOBEPXHOCTH 10OCiIe KapOOHU3aMH YBEIMUUBaeTCs o4ty 3 pasza: ot 125.1-
142.6 10 320.95-335.93 M*/r, a yzesbHbIH 00BeM HOp Mocie KapOOHU3AlUU yBEIMUMBAETC IOUTH 2.2 pa3a: oT
0.055-0,068 1o 0.1256-0.1477 cm’/r. TlonmydeHHble yriepoHbIe COPOEHTHI MPOSBUIM AHTHOAKTEPHATLHYIO
aKTUBHOCTH NPOTHUB IITAaMMOB Oaktepuu Bacillus paramycoides u Pseudomonas koreensis.

Jluteparypa

1. Satayeva A.R., Howell C.A., Korobeinyk A.V., Jandosov J., Inglezakis V.J., Mansurov Z.A., Mikhalovsky S.V. Investigation
of rice husk derived activated carbon for removal of nitrate contamination from water // Sci. Total Environ. -2018. -Ne 630. —P.1237—
1245.

2. Mutushev A., Kaya A., Tulepov M., Kudyarova Z., Baiseitov D., Mukhanov D. Design and Development of Carbon—Silicon-
Based Air Purification Filters with Antibacterial Properties // Processes. — 2025. -Ne13. —P.662.

3. Md Masruck A., Md Ashraf H., Md Delowar H., M.A.H. Johir, Jewel Hossen, Md Saifur Rahman, John L. Zhou, A.T.M.
Kamrul Hasan, Aneek Krishna Karmakar, Mohammad B.A. The Potentiality of Rice Husk-Derived Activated Carbon: From Synthesis
to Application // Processes. —2020. -Ne2. —P. 203.

4. Ganesan A., Mukherjee R., Raj J., Shaijumon M.M. Nanoporous rice husk derived carbon for gas storage and high
performance electrochemical energy storage // J. Porous Mater. -2014. -Ne 21. —P. 839-847.

5. Li M., Xiao R. Preparation of a dual pore structure activated carbon from rice husk char as an adsorbent for CO, capture
// Fuel Process. Technol. —2019. Nel186. —P. 35-39.

42


mailto:aldiyarovaaidana08@gmail.com

KYHBAFBIC MAW HETI3IHIET'T SMYJIbCHUS AJY )KOHE OHbI BA3-TIOJIJUMEP
KOMIIVIEKCIMEH TYPAKTAH/bBIPY

Kaneacosa O.M, Ecimosa O .A.
On-Dapabu aTeianarel Kazak ¥ 1TThIK YHHBEpCHUTETI, AIMaThl Kajackl, KazakcTan

KynOarpic maiibl — TaOWFW, THIMII JKOHE KOJDKETIMJI KOCMETHUKAIBIK MHTpeaueHT. OHBIH KypaMbIHIa
JMHOJ KBIIIKbUIBL, E 1opymeHi jkoHE aHTHOKCHIAHTTap Ker, OyJl OHBI Tepi MEH IIaml KYTiMiHIE KeHiHEH
KOJiJaHyFa MYMKIHIIK Oepeni. KyHOarbic Maiibl TepiHi BUIFAIJAHIBIPHIN, JKYMCApTaJbl, COHJAN-aK OHBIH
KapTaloblH Oasiynatansl. KaOblHyFa Kapchl KAacHETTEpiHIH apKachlHAA OJI JK3eMa, IICOpUa3 CHUSAKTBI Tepi
aypyJiapblHAa ThIHBIIITAHJBIPATEIH ocep Oepeni. CoOHbIMEH KaTap, Oy Mail Imamka Hop Oepin, KYpFaKThIKThIH
anapiH  anansl. KyHOarbic Maifbl MakusDK KeTIPrilll peTiHae KyMcak opi THIMII JKYMBIC iCTeWsi, TepiHi
Kyprarnaiasl. OHbIH KOMEJIOTeHJIl eMeC KYpbUIbIMbI Oe3eyre OeiliM Tepire e Kojaiibl. Koi jxoHe ThIpHAK
KYTiMiHJIe KyHOarbIc Maiibl KyTUKYyJIa MEH THIPHAKTHl HbIFalTaabl. CoHmaii-ak, Maccak Maillapbl MEH KyHHEH
KOpFalThIH KOCMETHKa KypaMbIHa eHell. Ochutaiinia, KyHOarbIc Maiibl oMOe0an KOCMETHUKAIBIK Kypasl peTiHie
TEpi MEH IIAIl CAYJIBIFbIH CAKTayFa KOMEKTECE/I].

XyMbIcTBIH ~ MakcaTbl-  KyHOarbic ~ Maif  HeETi3iHZeri  SMYJbCHSUIApAbIH  TYPAKTBUIBIFBIH
3epTTey,TYpaKThlIblFbIH BA3, nomumep xone BA3-nonumMep KaTbIChICHIHIA TYPAKTAHIBIPY.

Kazipri ke3ne 3MyJIbCUSHBI TYPAKTAHIBIPYAbIH MPAKTUKAIBIK MaHbI3bI 30p OoJbll TaObL1aabl. OCbiFaH
OalIaHBICTBl JUIUIOMIBIK JKYMBICBIMIA OCTTIK- aKTHUBTI 3aTTap/AblH, NOJMMEPIIEPIiH KacHeTTepiHiH
MEXaHU3UM/IEPIH aHbIKTAay YILIIH KYHOAFbIC MabIHBIH SMYyJbcusiiapsl 3epTTenal. Kynoarbic Maiibl SMyIbCUACH
3epPTTENIN, €H TYpPaKThl opi JKaKChl HOTI)KE peTiHAe 6:4 KaTbIHACBIHIAFBI SMYJIbCHS TaHAAJIBIHBII
anbIHbL. KOCMeTHKaNBIK AIMYNbCUS TYPAKTBUIBIFBIH apTThIPY YIliH HOHOTeHCI3 (AIIl") skoHe aHMOHBIK (HATpUil
oneatsl) BbA3-map xommanpuigslllomuMpaiH (XUTO3aH) SMYJIBCHUSHBIH TYPAKTBUIBIFBIHA 9CEpi 3€pTTEIi.
AJBIHFaH HOTHXKENEpAEeH €H TYPAKThl KOPCETKIIITEp TaHAalbIHBII, 3MYJIbCUAHbI BA3-monumep KoMIulekci
apKBUIBI TYPaKTaHIBIPBIIIBL.

AJIBIHFaH 3epTTey HOTHXKECiHEe OalIaHbICThI ,AMYNIbCUsHBI BA3-1ommMep KOMITJIEKCIMEH TypaKTaHAbIpFaH 1a
SMYJBCUSHBIH ©OMIpP CYPY VYaKbITBIHBIH €I9ylp apTaThIHIBIFbI AonenneHal. Ocel 3aTTapAblH  (azaapaliblk
1IeKapasiarbl OeTTiK KacuerTepi (OeTTiK Kepiy, XKYFy) 3epTTeNal.
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ACKABAK MAWBI MEH CY HETI3IHJIET'T DMYJIbCHUSHBI AJTY )KOHE OHBI BA3-TIOJIUMEP
KEHIEHIMEH TYPAKTAHIBIPY

Kaneacosa MK, Ecimosa O .A.
On-Dapabu aTeiHaarel Kazak YITTHIK YHUBEPCUTETI
madina.zhalgasova.03.03 @gmail.com

Kocmerukanblk sMmynbcusiap — Oip CYHBIKTBIKTBIH €KIiHII CYHWBIKTBIKTA YCaK TaMIIbUIAp TYpiHzAe
TapajllybIMEH CUIATTAaThIH MUKPOTETepOreH Il AUCIepcTi xyhenep. MyHnail xyienep tepire OeinceHai acep
€TeTIH KypJelli KYpaMbIMEH epeKIIeNIeHe Il dKoHE OJIapIbIH KYPaMbIHJIA opTYPIIi (PYHKIIMOHAIIBI KOMIOHEHTTEP
6omazael. KocMeTHKanbIK ©HIIpicTer1 MaHbI3/bl XUMUSIIBIK YAepICTepAiH 0ipl — KOJUIOUATHIK KYObLIbICTAp. by
camajarbl  HETi3ri  MacenenepaiH Oipi —  OUCHEPCTIK  KYWENEpAiH TYPAKTBUIBIFBIH — KaMTaMachl3
eTy.OMYJIbCUsIIAPABIH  TYPAKTBUIBIFBIH apTTHIPY MakcaThiHaa OerTik akTtuBTi 3artap (BA3) keHinen
Konganbutagel. Onap SMyNbCUSAAFbl TaMIIBLIAPIABIH MOJIIIEPIH KIIIpEeuTin, oJapAblH KOAJIECHEHIIUIACHIH
(Oipiryin) Texxeni.IMyIbCUSHBIH TYPaKThUIBIFbI KOOIHE KOJJAAHBUIATHIH dMYJIbraTOPABIH KOHIEHTPAIUsChIHA
OaiimanpicTel. JKyliene Munenia Ty3y YIIIH KaKETTI KPUTHKAIBIK KOHIIGHTPALMSFa >KETKEHJE, Tene-TeHIIK
KAJBIIITAChINI, SMYJIbCUS Y3aK VYaKbpIT OOWBI TypakThl Kyiae cakranaasl.COHbIMEH Karap, SMYIbCHUs
TYPaKTBUIBIFBIHA (ha3aapajblK aJcOPOUMSIBIK KadaTTapAblH KYPBUIBIMIBIK-MEXaHUKAIBIK KACUETTEpP1 Je YIIKeH
ocep ereai. MyHait KabaTTapbIH OEPIKTIri )KYHEHIH CBIPTKBI 9cepiiepre To3IMIUIITiH apTThipasL.llonumep MeH
Oertik akTHBTI 3aTTapAbH (BA3) KOMOMHAIUACHIH KOJIIaHY apKBUIbl SMYJIbCUSUIAPIBIH TYPAKTBUIBIFBIH €0Yip
orapbuiatyra 6onazsl. by Tocin monumep Men BA3 apaceiHarbl ©3apa opeKeTTecy 1iH apKachiHaa da3zaapalbik
Ka0aTThIH TYTKBIPJIBIFBIH apPTTHIPHII, )KYHEHIH OCpiKTIriH KyImeHTei.

KymbIcThIH MakcaThl- AcKabak Mailbl-Cy HeEri3iHJeri SMyabcusi any onapasl noimumep, bA3 xoHe
nosimMep-bA3 KOMIUIEKCIMEH TypaKTaHIBIPY.

Ocpiran  0ailylaHBICTBI  TUIUIOMIBIK KYMBICTa OCTTIK-aKTUBTI 3aTTapAblH  TYPaKTaHABIPFBIIITHIK
MEXaHH3MIH aHBIKTAy YIIiH acKabaKk Maibl/Cy IMYJIbCHACH 3epTTeni. ACKabaKk MalbI-Cy HETI31H/IeT1 aJIbIHFaH
SIMYJbCUSIAPABIH apaChIH/IA €H TYPaKTHICHI (ha3anap/iblH KeJeMAepiHiH KaTbIHACKH 6:4 €KeHl aHBIKTaJJIbI.

Kasipri ke3ne BA3-1apMeH sMynbCUsSHBI TYPaKTaHIBIPY/IbIH MPAKTUKAIBIK MAHbBI3bI 30p OOJIBII TaObLIAIbI.
OMyJnbCHs ©MIp CYpPY YaKbITBIH apTThIpy YILIIH KAaTHOHJBI IOJIMEp-XUTO3aH, Oeinonnsl TBun - 20 —
(aHrUAPOCOPOATTHIH OKCUATUJIIEHTEH MOHOOJEaThl) *oHE aHUOHJIbI Jojenwibcyinbdar Hatpuii- (IJICNA )
OeTTIK-aKTHBTI 3arTap MeH noiuMmep —bA3 kommosunumsutapsl anbiHibl JKeke BA3-abIH JkoHe onap.blH
KOMIUIEKCTEPIHIH Mail/Cy SMYIbCUSCHI TYPAKTBUIBIFBIHA 9CEP1 3€PTTEIII.

1.®azanapplH opTYpil KeJeMJIK KaTbIHAChIHJA acka®ak Mail / Cy 3MYJbCHsUIApbl ajbIHBIIN, OJapIbIH
TYPaKTbUIBIFBl AHBIKTAJbl. 3€pTTENIHIEH AMYJIbCUSUIAPABIH I1LHIIHEH apbl Kapail 3eprreyre 6:4 keseMaik
KaThIHACTAFbl IMYJIbCHUS AJIBIHIBI.

2.®azanapaplH 6:4 KeneMIiK KaTblHAcTa TaHJall ajblHFaH SMyibcHus BA3 , momumep >KoHE oOJlapiblH
KOCMAChIHBIH ~ocepi 3eprreninail. HoTmxkenep kepceTkeHIeH, AMYNbCUSHBIH «OMIp CYPY YakbIThl JKeKe
KOMITOHETTEpre KaparaHja KocnaiapeIiHblH Oapbickiaaa Xuto3zan+ JIJ1C Na 130 munyt, Xutozan+ Teun 20 120
MUHYTKA JIeiiH y3ap/ibl.

3 Anwiaran BA3, momumep KoHe KOCTIAChIHBIH (ha3alibIK IIeKapaaarbl OSTTIK KacuerTepl (OeTTiK Kepiry,
O€TTIK )KYFYbIH, ONTUKAJIBIK THIFBI3/IBIFBIH ) QHBIKTAJIIBI.
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LaMnO3+Mn30s HET'I3IHAEI'T KOMITIO3UTTI )KYHUE: CHHTE3 )KOHE CTPYKTYPA.

A.H. Topzaesa, ILI.U. bazaposa, K.U. Typcunosa, M.M. Mamaes
Kazak yITTBIK KbI3/1ap MeIarOruKaiblK YHUBEpCcUTETl, AnmMaTel. KazakcTan
arailymtorgayeva@gmail.com

Jlantan manranutTepi (LaMnO3-X) — Typii GU3HKO-XUMHSUIBIK KACHETTEPIMEH epEeKIIeICHETIH Kypaei
okcuaTep ToObL. Byn marepuwanmap >7IEKTPOXMMHUSUIIBIK, KATAIMTHKAIBIK XOHE MAarHUTTIK KOCHIMIIanap/a,
COHJIali-aKk CeHcopiiap MEH CYINEpKOHJEHCATopiap eHJIpiciHAe KeHiHeH KoiaHbuiyna. COHFBI 3epTTeynep
kepceTkenaer, LaMnOs nen Mn3O4 dazanapsiHbiy Oipre Kypyl OTTEri BaKaHCHsUIAPBIHBIH IMaia OoJybIHa,
Mn**/Mn** uHOHJApHIHBIH Tene-TEHJriHe >KOHE CTEPEOXHUMMSILIK KYPbUILIMBIHBIH KypJeleHyiHe OKeill,
MaTepuaiablH (YHKIIMOHAIABIK KAaCHETTEpiH enoyip kakcapraiasl. Mbicambl, Mn304/LaMnO3-d Heri3ingeri
KypaMmbl OPraHUKAJIbIK JIACTaFBIIITAPAbl BIABIPATyJa >KOFAphl KaTaJUTHKANBIK OeyiceHAulik kepcerenmi [1].
ConbpiMen karap, LaMnQOs/ Mn3Os HaHOKYpamachl XOFapbl MEHIIKTI CBIMBIMABUIBIK TEH Y3aK IHKIJIIK
TYPaKTBUIBIKKA M€ CYMEPKOHIEHCATOPIBIK MaTepuall peTiHAe YChiHbUTyAa. byn daszanapabiH KOMOWHAIUSCH
(dbeppoMarHuTTIK KACHETTIH Ja Maiaa 00JrybIHa BIKIAN eTei [2].

bizain 3epTTeyle CHUHTE3NENreH HAHOKYPBUIBIMABL YATUIEPIIH CTEPEOXUMHUSIIBIK KYPBUIBIMBI MEH
dazansik Kypambel XRD aepekrep Herizinme 3eprreiai. CHMMeTpHs 3JIEMEHTTEpl MEH aTOMJIapAblH KEHICTIKTE
OpHAaJIacybl TypaJbl IEpEKTEp cTepeouarpaMmmanap KoMeriMeH rpaduKablK Typ/ie YCHIHBUIIBL.

P®DA notmxkenepi yariutepae LaMnOs xone Mn3O4 (hazanapeiabie 6ap ekeHiH kepceTti. LaMnOs da3acer
rekcaroHanb/i (R-3c) cunronusna, an Mn3O4 Tetparonansai (141/amd) kypsuisiMaa kpucranaanrad. CoHbIMEH
karap, XRD criekrpiepine cyleHTeH CTepEOXUMUSIIBIK qrUarpaMmaliap aTOMIapAblH KEHICTIKTE CHMMETPHSUIBI
OpHAJIACYBIH pacTalIbl.

3omb-renb omicimeHn anbiFaH LaMnO3+Mn3Os Heri3iHAeTri HaHOKYpamamiap >KOFapbl KYpPBUIBIMIIBIK
TYPaKTBUIBIKIICH >XoHEe Kemdazanbl TaburaTbiMeH epekuieneHeni. POA notmwxkenepi LaMnO3 xone Mn3Oq
(azamapsiHblH Oipre OOJYBIH pacTajbl, OyJI OJNapIblH KATATUTUKAIBIK KOHE MAarHUTTIK KAacHETTEpi >KOFaphI
OonaTeIHBIH O0JKayFa MYMKIHAIK Oepeni. CTepeoXUMHUSIBIK MOAETIbAEP 3€PTTENiN, CUMMETPHUS JIEMEHTTEpl
MEH aToMjap OpHajacybl rpadUKaiblK TYpAE YCBIHBULABL. AJIIarbl YakKbITTa ONApJbIH (HU3HUKa-XUMHUSIIBIK
KacHUeTTepi TOJBIKTal 3epTTenyl KyTiTyae.

O/1eduerTep
1 Dhakal A. et al. LaMnO3-Mn304 nanocomposite: Synergetic effect towards high electrochemical performance //Journal of Alloys
and Compounds. —2024. —T. 1008. — C. 176262.
2 Namboothiri P. et al. Impact of Mg substitution in LaMnO 3 manganites on their structural integrity and magnetic behavior /RSC
advances. —2025. — T. 15. — Ne. 11. - C. 8561-8571.
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La )KOHE Fe METAJITAPBIHA HET'I3JIEJII'EH HAHOMAHI'AHUT-®EPUTTEPAIH CUHTE3I
KIOHE ®U3UKA-XUMUAJIBIK KACUETTEPI

Mamaes M.M., Capcenbaesa 3.b., Kowxindaesa A.K.
Kazak yITTBIK KbI3[ap IMeJaroruKaiblK YHUBEpCUTETi, AMathl K., Kazakcran
sarsenbayeva.z @ gyzpu.edu.kz

[TepoBckut TunTi MmanranutTepae temip (Fe) xone nantan (La) KockuFaH MaTepuanaap oJap/IblH SPEKIIe
KYPBUIBIMJIBIK, SJIEKTPOHIBIK JKOHE MarHUTTIK KACHETTEPl apKachIH/Ia 3epTTEYJIEpIiH MaHbI3 bl OarbITTaPbIHBIH
6ipi Gomnbin TaObuiaabl. byn matepuangap, omerre, ABOs xannsl GpopMynacsiMeH cumarTanagbl, MyHIAFbl A
OpHBIHA JIAHTAH CUSIKTBI CUPEK JKEp JIEMEHTTEpi, ajl B opHBIHA TeMip HeMece MaHTaH CUSKTHI OTIEI MeTajiap
opHanacansl. Fe men La-HBIH apakaThIHACBI OCHl MaTepHATIAPABIH KYPBUIBIMIBIK JXKOHE ()YHKIIMOHAIIBIK
KacHeTTepiHiH opTypuuliridn anbiktaiael [1] [2] [3]. Onap kyOThI, pOMOHMKAJIBIK HEMECEe OPTOPOMOAIIBIK
KypbUIbIMIapaa Kpucrannanansl [4] [5]. Fe Kocy MarHMTTIK KacHeTTep/i e3repTimn, (peppoMarHUTTIK Hemece
andepoMarHutTTiKk TOpTinke okenedi [6]. ConbiMeH KaTap, Fe KOHIEHTpalUsACHIHBIH apTybl KacHETTEpiHiH
e3repyiHe okenmemi. byin TEpoOBCKUT Marepwaijjap CyNEpKOHACHCATopiiap, aKKyMyJsaTopiap JKOHeE
KaTaJIM3aTopJiap PETiH/E SHEPT sl CaKTay MEH TYPJICHAIPYTe KOJIaHbIJICa, MATHUTTIK CANKBIHAATY XKYHEIepiHe
e taimai [7] [8] [9].

ABOs3; (FMO, LMO-LFO) (ABOs: A=La, Fe; B=Mn, Fe) nanomaHTraHUTTI )koHE HaHO(EPPHUTTI 30JIb-TeIIb
omicine HeridgenreH lleunnm omiciMeH cuHTE3neniK. CHUHTE3ICITCH HAHOOHIMACPAIH (a3albK >KoHE
KpUCTATOrpadUsIbIK Talay JKYMBICTaphl PEHTIeH (a3ayibl Tagay SIICIMEH TallaH[Ibl, OpTallia KPUCTAJUIAT
emmemi lleppep TeHmeyi apkputbl ecentenmi. Ain Mn-O, Fe-O, La-O apaceimarel 6aliaHbICTapIbIH TY31UTyl
®ypre-UK omiciMeH aHbIKTaIAbl. MOPQOJIOTHICH MEH 3JIEMEHTTIK Tapalybl CKaHEpJICYIIl 3IIEKTPOH/IbI
MUKPOCKOIT dIICIMEH 3epTTeNIi. DICKTPODU3NKAIBIK KACUETTEP/I aHBIKTAY YIIH KOMMEPITUSUIBIK KOKETIMII
LCR-800 (TaiiBaHnb) KYpBUIFBICHI >KOHE JJIEKTPOKATAIUTUKAIBIK KACHETTEPIH 3epTTey VIIIH MoliMerTepi
Potentiostat Reference 600 moTeHIIMOCTaTH KOMETIMEH AJBIH/IBI.

O/eduerTep
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HAHOBOJIHIEKTEPII AJTY TEXHOJOI'HSACHI
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Kazipri Tanma HaHOTEXHOJOTHS MEH OMOMOJIMMEpIEpi KOJNAAaHy apKbLIbl aHTUMUKPOOTHIK XKyHenepi
93ipJIey FBUIBIMHU 3€PTTEYJIEP/IiH ©3€KTi OaFBITTapBIHBIH Oipi 00JIBIT TaObuIa bl TaOuFu momuMepaepaid 6ipi —
HATpU aAJIbrUHATBI — OWOCOMKECTUIIr JKOHE OSKOJOTHSUIBIK Ta3ajbIFbIHBIH apKAChlHIA MEIUIIMHAAA,
(dhapmareBTHKaa XKOHE TaFaM OHEPKICIOIHIE KEHIHEeH KOJIIaHbutanbl. HaTpuil ankruHaThl HETI31HAC albIHFaH
HAHOOOIIEKTEp OHONOTUSIBIK OCNICEHI KOCBUIBICTApP/Abl HMHKAINCYJSIUIIAyFa, OJIAPJIBIH TYPAaKTHUIBIFbIH
apTTHIpYFa skoHE Oasty Oocall MIBIFYbIH KAMTaMachl3 eTyre MyMKIiHIIK Oepei.

Ocpl 3epTTey/ie HATPHil aTbIMHATHIHAH HAHOOOJIIIEKTEep aly YIIiH KaTHOHIBIK O0eTTik-0encenmi 3aT (bb3)
— UETWINMUPUAUHUNA OPOMUATI KOJIaHy apKbUIbI aHTUMHUKPOOTHIK XKYHe Kacay TEXHOJIOTUACH! KapacThIPbUIJIBI.
HanoOemmekrepni any ymin Hatpuid aneruHaTel MeH CaCl: coiikecinme [95:5], [90:10], [85:15] maccanbik
KaTbIHAcTa anbIH/bl. DU3HKA-XUMUAIBIK CUIIATTaMaiapra CyleHe OTBIPBII, €H TUIMII HOTIKE [95:5] Maccanbik
KaThIHACBIHAA OaiiKayapl. By KaThIHAC albTMHATTHIH 3apsi/IbIH a3 ©3repTe/ll )KoHe HaHOOeIeKTep IiH OipKemKi
KYPBUTYbIH KAMTaMachI3 €TE/Ii.

Wukarncynsmust 97ici peTiHae HOHABIK OailJIaHbIC TY31TY Mporieci KOMIaHbuIIbl. B3 KOHIIEHTpaIusIChIHBIH
HaHOOOIIIIEKTEPIiH Ty31IyiHe, MOP(OIOTHSIChIHA >KOHE TYPAKTBUIBIFBIHA Ocepl JKaH-KAaKThl 3epPTTENi.
[Anbrunar]-[Ca** | 95:5 + LIIB (0,52mmonb/n) Z=0.1-2 neifin Maccalblk KaTBIHACHIH CAKTai OTHIPHII
IUHAMHUKaNbIK >kapblK mambipay (IXKIL) omici apkbuibl HaHOOIIEKTEP/IiH Meiepi aHbIKTanabl. Hatpuii
anpruHaTel MeH CaClz [95:5] Heri3iHe abIHFaH HaHOOOIIIEKTep TiH opTaria Mesmepi 418,56 M kypaabl. bb3
KOCBUIFaH Ke3/1¢ HAaHOOOJIIEKTEeP/IiH oJIIIeMi alTapJIbIKTaid ToMeHer, 142,12 HM-Te IeiiH a3aii b1, OyJ1 0JIapAbIH
TYPaKTBUIBIFBI MEH JUCTICPCUSUIBIK KACHETTEPiHIH JKaKcapFaHbIH Kepcereni. (-TMOTeHIHAN emeMaepi
HaHOOOIIEKTEP IiH OCTTIK 3apsAIbIH CUNIATTAY YIIIH KOJIJAHBUIABL. AJFAIIKbI XKYiiene HAaHOOOIIEeKTepAiH 3apsl
noteHimansl -20,15 MB Oonca, bb3 koceutrannan keiin on -4,42 mB-ra neitin temenneni. byn bB3-abiH
HaHOOOIIEKTEP IIH OETIMEH OPEKETTECYiH JKOHE OJIap/IbIH arperaiusara OeHiMAUTITIHIH e3repreHiH KOpCeTe .

3epTTey HOTHXKENepl KOpCeTKEHIEH, albrMHAT HaHOOeJIIeKTepiHiH Ty3unyiHe bb3 KoHueHTpauuschbl
aifTapapikTaii ocep eteni. ONTUMaNIb! MAapTTapAa alblHFaH HAaHOOeIIIEKTep IiH opTaiia efmemi 145 HM 607!,
OYJ1 OJIap/AbIH TYPAKTHUIBIFBIH JKOHE OMOJIOTHSUTBIK KOJDKETIMIUTIITIH apTThIPaIbl. Y aKbITKA TOYENIITIK OOMBIHIIA
Hatpuii aneruHaTel MeH CaCly y3ak yakbITKa TYPaKTBUIBIFBIH CakTail anMmail MOHIBIK OalIaHbIC TY3LTin
HaHoOemeKkTep onmeMi oceni, an  bb3 meH kanTanraH HaHOOOJIIEKTEpP ©3 TYPAKTBUIBIFBIH CaKTauabl. (-
NOTEHIMAN ChlHaMajap KepceTkim-tepi Z=0.8-1 apanblFblHIa HaHOOOJIIEKTEpPAIH OeTKl 3apsbIHbIH
TYPAKTBUIBIFBIH PacTajbl, OYJI OJApABIH arperanusulaHyblH TOMEHJIETIN, Y3aK CaKTay Mep3iMiH KaMTaMachi3
erei. AHTHUMUKpPOOTHIK OesiceHAUTiKTI Oaramay OapbIChlHAA alblHFaH >KyHeHiH Staphylococcus aureus
OakTepusara Kapchl acepl jKOFapbl €KeHJIr aHbIKTaabl. HaHoOemmekTepaiH MOpQOIOTHSIIBIK CUITaTTaMaIapbl
CKaHepJIeyIli 3JeKTPpoH 16l Mukpockonus (COM) aziciMeH 3epTTeni.
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CHUHTE3 HAHOCOPBEHTA HA OCHOBE I'YMUHOBBIX KUCJIOT

A. X XKaxuna', M.K. H6pa€62
I'TOO «MucTuTyT Oprannueckoro cunresa u yraexumuu PKy», Kaparanna, Kasaxcran
?KaparanuHCKHil yHuBepcuTeT UM. akagemuka E.A. Bykerosa, Kaparanna, Kazaxcran
alzhakina @mail.ru mkibr @mail.ru

B Hacrosiiee BpemMsi MarHUTHBIM HaHOMaTepHallaM YJIESETCsS MOBBIINIEHHOE BHHUMAHME, CBS3aHHOE C
HAJIMYMEM YHHKAJIbHBIX MArHUTHBIX CBOWCTB HAHOYACTUI, MO3BOJISIIOMIUX 3(()EKTHUBHO HCIONB30BATh UX B
COCTaBE MarHUTOAKTUBHBIX COPOCHTOB B TEXHOJIOTHSIX OYMCTKHU BOJbI. MarHUTHBIC HAHOMATEPHAIIBI, K KOTOPBIM
OTHOCSITCSI MarHUTHBIE JKUIKOCTH, OOJAaJal0T OFPOMHBIM MOTEHLMAIOM M HECYT B ce0e MHOMXECTBO Ba)KHBIX
(yHIaMEHTAIBHBIX OTKPBITHA W MEPCHEKTUBHBIX TEXHOJIOTUYSCKUX MPUMEHEHUW. BakHBIM HHCTPYMEHTOM
yIpaBlIeHUS MAarHUTHBIMH XapaKTEPUCTUKaMU B HAHOCTPYKTYpPaxX MOXKET CTaTh MOJIU(MUKALMS MOBEPXHOCTH
HAHOYACTHI[ IOJIMMEPHBIMU MaTepHallaMi, OOJIAJaoIIMMH BBICOKOH COpOIMOHHONW eMKocThio. K umcny
MEPCIIEKTUBHBIX IOJIMMEPOB B HAHOTEXHOJOTMU OTHOCATCS TYMUHOBBIE KHUCIIOTBI YK€ HCHOJIb3yEMbIE B
TEXHOJIOTUU OYUCTKHU MPUPOTHBIX U CTOUYHBIX BOJ.

['yMHHOBBIE KUCIOTHI SBJSIFOTCS MPOAYKTaMH MEepepabOTKH OTXOJI0B YIieq00bIYd U MPEICTABISAIOT OO0t
«HAHOPEAKTOPBI», TOTOBBIE K MPOM3BOJCTBY HaHOMaTepuaioB. [l Ka3axcrana ocOOCHHO Ba)HO pa3paboTaTh U
000CHOBATh TEXHOJOTHUECKUE PEIICHUS M0 HCIIOIB30BAaHHIO MECTHBIX OTXOJIOB YIJel00bIuU JIJIsl U3TOTOBJICHUS
COpPOLIMOHHBIX MAaTEPUAIOB.

Hccnenoanus mno pazpaboTke COpOIMOHHBIX MaTepUATIOB HA OCHOBE OTXOJIOB IIPOU3BOJICTBA B KAUECTBE
CHIPbEBOI 0a3pl M MpHIAHHE UM MArHUTHBIX CBOWCTB TPEACTABISAIOT OOJBIIONW NPAKTHYECKUH HHTEpec.
[IpuBnekaTensHOCTh JAAHHOTO HAIMpPaBJICHUS HMCCIEAOBAHUNM COCTOMT B TOM, YTO COPOIMOHHBIN MaTepuasn
SBJIICTCS OTXOJOM YIJIeHOOBIYM ¥ 00Jajas BBICOKOW COpPOITMOHHON EMKOCTBIO CYIIECTBEHHO YIIPOINAET
COpPOLIMOHHBIN MPOLIECC U UCKITIOYAET CTAIUIO OTJEICHUS OTPaOOTaHHOTO COPOEHTA OT PAacTBOPA, SBISIOUIYIOCS
OJIHOM W3 TPYAOEMKHUX, 3aMEHHUB €€ MAarHUTHOM cemapalnuei W paciupsieT UX BO3MOXKHOCTH MPU PEUICHUHU
MHOT'MX ITPOU3BOJCTBEHHBIX U SKOJOTUUECKHX 3a/1ay.

ColppeM I TIOJYYCHHUS HCXOJHOM TyMHHOBOM KHCJIOTHI CIYKUJIM OKHCJICHHBIE KaMEHHBIC YIIU
HentpansHoro Kazaxcrana IllyGapkoiabCKkoro MecTopokaeHUs. Bo3MOXKXHOCTh MpHUMEHEHUs TaKUX Yriied B
KaueCcTBE OCHOBBI JIJIsi TIOJIYYEHHUsSI COpOEHTOB OOYCIIOBJIEHa HAJUYHEM B HMX COCTaBE€ KHCIIOTHBIX TPYII
pa3nu4HOi mpHupoAbl. MarHUTHbIE HAaHOCOPOEHTHI Ha OCHOBE T'YMHHOBOH KHCIOTBHI Pa3lIMYHOTO COCTaBa
MOJIYYEHBI KaK METOJIOM MEXaHUYECKOTO CMEIIMBAs, TAK U METOJIOM HAHECEHUS MOKPBITHS B MPOLECCE «in
situp. 1lpy MeXaHMYECKOM CMEUIMBAaHUM THAPOCYCHEH3US TYMHUHOBOM KHCJIOTHI CMEIIUBAIOTCI C
TUJIPOCYCIICH3UEN 3apaHee CUHTE3UPOBAHHOTO MAarHeTUTa, YTO MPUBOJUT K MOJYYEHHIO MPOAYKTOB C
BbIXOJI0M 70-75%.

[TonyyeHne MarHUTHBIX HAHOCOPOEHTOB Ha OCHOBE T'YMUHOBOW KHCJIOTHI METOJOM «in Situ» Pa3HOTO
COCTaBa OCYIIECTBIISUIH CIEAYIOUIUM 00pa3oM: B THAPOCYCIEH3UI0 TYMHUHOBOM KUCIOTHI MPU UHTEHCUBHOM
nepemMemuBanun no0apisiics 1 M pacTBOp ABYXBaJIeHTHOTO >kejie3a U oOpabaThiBaeTCsl yJIbTPa3BYKOM B
teuenne 15 munyT. [lo McTeueHuM BpeMeHU OONYyYEeHHs, MONTYYEHHYIO CMeCh AO00aBISUIM B PacTBOP
OCaauTeNsl W TPOJOJDKAIM YIbTPA3BYKOBYIO 00pabOTKy B TedeHne 60 MHHYT TpPH HHTEHCHUBHOM
nepeMemuBanuu. [lo OKOHYaHWHM BpeMEHH OONYyYEeHHS, B CMeCh J00aBIsIM HEOOIBIIOE KOITUYECTBO
JTUCTUIUTUPOBAHHOM BOJBI M CTaBUJIM Ha MarHUT. Jlanee oOpa3el mpomMbIBajcCs A0 TeX mop, moka pH pacteopa
He noctur 3HaueHus 7. [locie momHO#M mMpOMBIBKH 00pa3el BHICYIIMBAICS. BBIXOIbI MPOIYKTOB COCTaBUIIN
78-85%. YBenuueHue Maruetuta B ¢a3zoBoM coctaBe 10 50% MPUBOIUT K MOBBIMIEHUIO BbhIxona. CocTaB
MOJYYCHHBIX MAarHUTHBIX HaHOCOPOEHTOB JOKa3aHbl COBPEMEHHBIMH (U3UKO-XUMUUYECKUMHU METOJdaMU
aHanu3a.
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BUOPA3JIAI'AEMBIE HAHOKOMIIO3UTbBI HA OCHOBE IMTPUPOJIHbIX ITIOJIMMEPOB

]ﬂapMazaM6em KX, Bamwixbaesa I.T.,> T yaeeenosa I'.Y.
"Kpisputopaunckuii yausepcuter uM.KopkbiT ATa
2Ka3axcTaHCcKo —POCHICKHI MeTUITMHCK I YHUBEPCUTET
Darmklara@mail.ru

Ha mnporsokeHMM mOCIeAHMX — JAECATWIETHH CHOPOC Ha IOJIMMEpPHBbIE MaTepuaibl 3HAYUTEIBHO
BO3pOC,ITpHYeM OoJiblasi 4acTh  MOJMMEPOB IMPOU3BOAUTCS JUIsl YMAKOBKH, B TOM YHCIE M MHUIIEBBIX
IIPOJYKTOB.AKTUBHOE HCIIOJIb30BAHME YIAKOBOYHBIX MaT€pUaJOB B IOBCEJIHEBHOM JKU3HM IPUBOJUT K
HAKOIUICHHUIO OTPOMHOTO KOJIMYECTBA MOJMMEPHBIX OTXO/I0B, OMACHBIX JUISI OKPY’KaIOIIEH cpeibl. ITU MOTUMEPHI
B NPUPOJE Pa3yaraloTcs MPOJOJDKHTEIBHOE BpPEMsl M BBIIENAIOT TOKCHYHBIE BemiecTBa. 1loaToMy 0cCOOBbIit
WHTEPEC BBI3BIBACT MOJIHAS 3aMEHAa CHHTETHMYECKHMX IIJJaCTMAacC Ha OCHOBE HE(TH Ha OHOJEerpajaupyemMbie
[IOJINMEPHBIE MaTepUaJIbl U3 BO30OHOBIIIEMBIX HCTOYHUKOB.JJIs1 3TOM 1€ HanboJiee NOAXOASAIIUMU SBIISIOTCS
MOJINCAXapUIbL,KOTOPBIE XapaKTePU3YIOTCSI OTHOCUTENBHO HU3KOHW CTOMMOCTBIO, BBICOKOM CIIOCOOHOCTBIO K
Jerpajaudd U BO300HOBIAEMOCTbIO. B paboTrax aBTOpOB IMOKa3aHa BO3MOXHOCTb IpeoOpa3zoBaHUs
MOJINCAXapUIOB B TepMOIUIacTUYeCKue MaTepuaibl. OCHOBHBIMH TUIACTU(UKATOPAMU JJISl HUX SBISIOTCSA BOJA
u nonuonsl (raunepuH). Henoctatok ykasaHHBIX MaTepuaioB — YyBCTBUTENBHOCTh K Boje. [loaTomy coznanue
HAHOKOMIIO3UTOB Ha OCHOBE MPUPOIHBIX MOJIMMEPOB SIBISIETCA NEPCIIEKTUBHBIM HalpaBieHueM. B cBs3M ¢ 3TUM
BO3pOC HMHTEpEC K KpaxMaly Kak OJJHOMY M3 HauOoJjee JElIEeBbIX U MPOCThIX B IepepadOTKe MpeiCcTaBUTENEH
MOJINCAXapUIOB JUCIEPCHBIX TIIMHUCTHIX MHUHEPAIOB- MOHTMOPWIUIOHUTA,riIaykoHuTal1-3]. B BomHoi cpene
TaKM€ MUHEpPaJbl CIIOCOOHBI K CaMOJAMCIIEpPraluy, BCIEACTBHE YEro oOpa3yroTCsl YacTUIbl WJIU IUICHTIIETHI
HaHOMETPHUYECKOro pasmepa.| 2-5]

B cBs3u ¢ BBIIIEU3IOKEHHBIM  IPOBEJIEHBI HMCCIEAOBAHUS BIMSHUS TEMIIEPaTypbl Ha IOBBILLIEHUE
a7copOIMK  MaKpOMOJIEKYJbI MoJIucaxapua Kpaxmalia K 4YacTHIIAM MPHPOJHOTO JUCIEPCHOrO MUHepasa
IJIAyKOHUTA, oTy4eHue 3((HEeKTHBHOTO HAHOKOMITO3UTA U MCCIIEIOBAHUE €T0 CBOWCTB.

[Tonmy4yeHHbIe IIEHKHU JIETKO OMOIETPaAUPYIOT B CTAHIAPTHBIX KOMIIOCTHBIX YCJIOBUSX Ha MPOTsDKeHUH 30
nHEeN ¢ oOpa3oBaHHEM OMOTymMyca, KOTOPBIM HCHOJB3YIOT B CEIbCKOM X03siicTBe. CieayeT OTMETUTH,4YTO
MUHepaJl ITayKOHUT MPUMEHSEeTC KakK KaIMiHOE WM KOMILJIEKCHOE YA0OpEHHE C BHICOKMMHU COPOIIMOHHBIMU
CBOMCTBAMHU U CIOCOOHOCTBIO YJIEP’KMBATh BJIary B [TIOUBE M MOTJIOMIATh NECTULIUBL. [ TayKOHUT —KpaxMaibHbIe
IUIEHKU MPOSBIISIOT OaKTEpPULIMAHbBIE CBOMCTBA, YTO AAET MOJOKHUTEIbHBIN 3(PPEKT Mpu UCTIONB30BaHUU UX IS
YIaKOBKH MHIIEBBIX IPOIYKTOB.

Jlureparypa
1.KoHconmuaupoBaHHbIe HAHOCTPYKTYPHBIE MaTepuaiisl, TpexmMepHble 006ekThl. O.I1.Mensauk B.B., M1k B.C.,KocTiok ,B.B.®omenko.
HanoctpyxTypHoe MaTepuanosenenue 2012, Ne2.
2.Korensaukos JI.J1.,KontoxoB A.N.I'muauCThIe MUHEpaBl 0caouHbIX Topoa. M:.Henpa, 1986.247 c.
3. JoctmxeHus B 00J1aCTH KOMIO3UIIMOHHBIX MaTepuanioB:Ilep.c anri.M.: Xumus ,1993.384c.
4 TlonumepHbIe KOMITO3UITUOHHBIE MaTepHabl. CaoiicTBa. Crpykrypa.texnonorus/Iloa.pen. A.A bepnuna.
CII6.:ITpodeccus,2009.560c.
5.Mbrr1h103 @.,Ponuare P. KomnosurHsle Matepuaisl .MexaHuka 1 TexHosorust: Ilep.c anr.Texnocdepa,2004.407c.

50


mailto:Darmklara@mail.ru

NICKEL PHOSPHIDE CATALYST SUPPORTED BY STEAM ACTIVATED CARBON MATERIAL
FOR HYDROISOMERISATION REACTION OF rn-HEXANE

Aliva Temirkhan “°, Perizat Komekbayeva“, Saule Aidarova*“
4 Kazakh-British Technical University, Tole bi Street 59, Almaty 050000, Kazakhstan
® School of Engineering, Chemical Processes and Materials Engineering Group, University of Aberdeen,
Aberdeen AB24 3UE, United Kingdom
a.temirkhan @kbtu.kz

Abstract

Hydroisomerization reactions are typically catalyzed by bifunctional materials that integrate metallic and
acidic functionalities. Achieving a precise balance between these two active sites is essential for maximizing both
activity and iso-alkane selectivity. The development of highly active, selective, and stable catalysts remains a
significant challenge in petroleum refining.

This study investigates the design and catalytic behavior of bulk and steam-activated carbon (AC)-
supported nickel phosphide (Ni—P) catalysts with varying Ni:P atomic ratios, focusing on the 1:1 composition.
The catalysts were synthesized and thoroughly characterized by X-ray diffraction (XRD), nitrogen physisorption,
temperature-programmed reduction (TPR), and thermogravimetric analysis (TGA). XRD analysis confirmed the
formation of the Ni-P phase in the bulk 1:1 Ni:P catalyst, whereas the 2:1 and 3:1 samples primarily formed the
NizPs phase. Surface analysis revealed low surface area for bulk samples, while SAC-supported catalysts
exhibited a well-developed porous structure with enhanced surface area and pore volume.

Catalytic testing for the hydroisomerization of n-hexane showed significantly better performance of SAC-
supported catalysts compared to their bulk counterparts. The bulk Ni—P catalyst demonstrated limited activity,
with only ~7% conversion. In contrast, the SAC-supported 1:1 Ni:P catalyst achieved the highest conversion,
while the 2:1 sample offered superior isomer selectivity (up to 70%) and excellent operational stability.

These results underscore the importance of support selection and Ni:P ratio in tailoring Ni—P catalysts for
hydroisomerization. Steam-activated carbon provides an effective platform for dispersing active phases, thereby
enhancing catalytic performance toward the production of cleaner, high-quality fuels.
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Oprano¢uibHble INTUHBI IPEACTABISIIOT cO00M ONTUMaIbHbIE MaTEPUAIIbI ISl TOJIy4YEHHUs] KOMIIO3UTOB Ha
OCHOBE TJIMH C MOJUMEPOM OJsiarogapsi cBoeil criocoOHocTH 3(h(HEeKTUBHO B3aWMOJICHCTBOBATH C HETOJISPHBIMH
cpeaaMu. OTO CBOMCTBO OOYCIIOBJIEHO MOJAM(UKALMEH MOBEPXHOCTH CIIOMCTBIX MHHEPAJIOB C IOMOIIBIO
KaTHOHHBIX MIOBEPXHOCTHO-AKTUBHBIX BEILIECTB.

CoBpeMeHHbIE METOIbI MOJU(PHUKALIMH CIIOMCTHIX CUIMKATOB IT03BOJISIIOT BApbUPOBATh 3HAUCHHE KPAEBBIX
YIJIOB CMauyuBaHUs1, KOTOpoe MoxeT npeBsimaTh 100 rpagycos. Hanbombinyto 3¢ heKTHBHOCTL IEMOHCTPUPYIOT
opraHo(uIbHbIE TJIMHBI C BHICOKUM 3HAYEHHEM KpaeBOI'O yrja CMayMBaHMs BOJHOM Karliel, KOTOpbIE 4acTo
KIaccu(UIUpyroTes Kak cynepruapodoOnble, eciiu 3TOT yroi npesbimaet 150 rpagycos. Uem Onmke 3HaUeHHE
KpaeBoro yria k 180 rpagycam, Tem 0osiee OHM OAXOJAT U1 BHEIPEHUS B HETIOJIIPHBIE TOJUMEPHBIE MAaTPUILBL.
Ot cynepruapodoOHble TIMHBI CIyKaT 3(P(EKTUBHBIMUA HAMOIHUTEISIMH TPH CO3JAHUHM TMOJMMEPHBIX
KOMIIO3UTOB, O0OJaJalOMIMX  YIYYLUIEHHBIMM  SKCIUTyaTallMOHHBIMHU  XapaKTEepUCTHMKaMHM IpPU  HU3KHUX
KOHIICHTPALUSAX HATIOJHUTEIS MO0 CPABHEHUIO C TPATUIIMOHHBIMU KOMIIO3HUTAMHU.

JlanHas paboTa HampaBieHa Ha NOJy4YEeHUE CynepruapopoOHBIX INIUH C KPAaeBbIM YIJIOM CMAayMBaHUS,
npebimatomuM 170°, Ha ocHOBe TaraHckoro MOHTMOPHJUIOHHTA, a TaKKe HA MCCIEIOBAaHHME BIUSHHS 3TOTO
napameTpa Ha MpOLECC MHTETPaluH TJIMH B MOJIMMEPHbIE MAaTPHUIBI JJS CO3/1aHUS KOMIIO3UTOB Ha OCHOBE
MOJIMATHIICHA. DKCIIEPUMEHTAIBHBIC TaHHBIE TTOATBEPKIAIOT, YTO C YBEIHMYCHHEM KPAaeBOTO yrila CMaunBaHUS
MOPOIIKA HAMOJHUTENS YMEHbIIaeTcs TpeOyeMoe KOJIUYECTBO CyNeprupopoOHON TIJIMHBI B IMOJIUMEPHOI
Marpuiie. B kauectBe rumpodoOuzaTopoB ucnonbzoBanuck pactBopbl TKAB. Onenka ruipou3oisiimOHHBIX
CBOWCTB TIJIMH MPOBOJWJIACH C MOMOIIBIO HM3MEPEHHUS KPAEBbIX YIJIOB CMAauyMBAaHUS BOJbl HAa IMOBEPXHOCTH
MOPOIIKOB CYNepruaApo(oOHbIX TJIMH, IPU ITOM MPOMYCKaHKE BOJIbI ocTaBasioch Ha ypoBHE 100% B Teuenue 180
nHed. MexaHMYecKHe U peoJOrMYECKHe CBOWCTBA MOJYYEHHBIX KOMIIO3UTOB M cycneH3ud TaraHckoro
MOHTMOPHJIJIOHNTA ObLTN UCCIIEI0BAHBI C UCIIOJIb30BaHHEM peomeTpa “‘Rosand”. Pe3ynbTarhl mokasanu, 4yTo npu
nob6asnenuu 1% cynepruipooOHON TJIMHBI B TOMOIIOJUMEPHYIO MAaTpHIly MOJMITHIEHA YAJIMHEHHE MpU
paspeiBe cocTaBuio 455%.

Pa3zpaOoTka Takux MaTepUaIOB OTKPHIBAET HOBBIC BO3MOXKHOCTHU JJISI CO3JaHMS JIETKUX KOMIIO3UTOB C
MOBBIIIEHHBIM MOJYJIEM YIPYTOCTH, YMEHBIICHHBIM JMHEWHBIM TEIUIOBBIM PACIIMPEHHEM, YTO JAENaeT uX
0COOEHHO MPUBIIEKATELHBIMU U1l IPUMEHEHHSI B YCIOBUSAX BBICOKHX TEMIEpaTyp, MOBBIIIEHHBIX TPeOOBaHUI
K )KECTKOCTH Y TIPOYHOCTH, a TAKXKe JUTSI YIyYIICHUS] CONPOTHBIICHHUS BHEITHUM BO3JICHCTBHSM.

QDunancuposanue
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AKTUBTEJITEH KOMIP MATHETUT KOMITIO3UTIHIH AICOPBIHUAJIBIK KACUETI

I Kypmanzaocwl!, C.M.Taxcibaeea’, K.b. Mycabexos!, B.K. FO?
lon-®apabu areianars! Kaszak yaTTHIK yHEBEpcHTETI, AMathl, KasakcTaH.
2A.B. BeKTypoB aThIHIaFbl XUMHUS FRUIBIMAAPEI MHCTHTYTHI, Anmatsl, KazakcTan
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DJIMOp 9ICIMEH MAarHeTUT-aKTHBTEITCH KOMIp KOMIIO3MT O6JIIEeKTepl CHHTE3AENIN, AOpUTiK 3aT
Ka3KauHHIH COPOLHMSCHI 3epTTENiHII, COHMEH Oipre (pu3mKa-XuMHSIIBIK 3epTeyIIep KYpri3iii.

The Elmore method synthesized particles of the magnetite-activated carbon composition, investigated
sorption of the drug kazcaine of the sorbents, and conducted physico-chemical studies.

MarnetuT HaHOOOINIIEKTEPIMEH OHIENITeH ca3jap MEH TYPaKTaHABIPYIIbl MOJIMMEpIEepACeH KacajaFaH
KaHa HAHOKYPBUIBIMAAP MEAMIIMHAA JAOPi-AOpMEKTEP/l KETKI3y Kylheci perinae naiaanansuiaasl. COHbIMEH
Oipre, oylap OHIIPICTIK aFblH CyJaplbl METa/sl MOHJAPbIHAH, OOSFBIII 3aTTap/laH, MyHall ©HIMJIEPIHEH XOoHE
OerTik OeyceH/li KOCHIHABUIAPIAH THIMII Ta3apTyFa MYMKIHIIK Oepexi. JlucrepcTiniri MeH MEHIIIKTI ayJaHbI
YKaFbIHAH KOFapbl COPOCHTTEp OOJNBIN TaObUIAAbl. DNbMOP SHICIMEH MAarHeTUT-aKTUBTEITE€H KOMIP KOMIIO3HT
OeJIIeKTepi CHHTE3IEIIN, OJapAbl IOPLTiK 3aT Ka3KauHHBIH COPOEHTI peTiHIe KOJIAaHy MYMKIHAITT KOPCeTiIIi.
AxtuBtenreH kemip (AK) Oerimaeri kaskamHHBIH anacopOuuscel 0,176 MMonb/T koHe  MarHeTuT-AK
komnosutigae 0,1961 MMOJB/T  OONATBIHABIFBI AHBIKTAIABL. ACOopOUMsS H30TEpManapbl COpOCHTTEPIiH
MUKPOKEYEKTUIIMH KepceTTi. AacopOuus ypAici aKTUBTEITeH KeMipJe ajfamKkbl 1-2 MUHYTTaH-aK >Kype
OacTaifipl, al aKTHBTENTeH KeMip KoMmmo3uTiHie 10-mMuHyTTaH Oacrtam >Kypedi, TeMIepaTypaHbl IIaMalibl
KOTEpreH CalblH aJCOpOLMSHBIH OacTajaTblH OCBhl YaKbIThIIA Y3apblll OThIpajabl. Ka3kauHHBIH COPOLUSIIBIK
KHHETUKACHIH 3€pPTTCY COPOLUSIBIK TETe-TeHIIKKE aKTUBTENTeH kemip 10-15 MUHYTTa OpHAWTBIHIBIFBI, all
koMmmo3utTe 60-70 MUHYTTapAa OpHAUTHIHBI aHBIKTANBIHILL. COHBIMEH KaTap CYTEKTiK KOpPCETKIIITIH e3repici
pH = 2 ancopbuusira nexreiti 30 % -ra Temenzen, kepcerkim pH = 4 -TeH ackaHJa TYpaKTaHBII ©3repicci3
Kanaabl. AKTUBTENTEH KOMIp - MAarHETHUT KOMIIO3UTI peHTreHdazaiblK Tanaay ofici OoWbIHIIA OacTamKbl
aKTUBTEJITEH KOMIPIHIH PEHTTeHIIK AU pakToprammachinaa 20 OypeImbiHbIH MoHAepl 21,42; 26,58; 26,58 koHe
42,42 xypaitapl. Onap/siH imiHae aca xorapbl MoHIepi 21,40 xone 26,58. MaruetuTTiH qudpakTopraMMachiHia
aca kepHeki msiHaap 20 oypeimbiHbiH 30,09; 35,47; 37,15 xone 43,37 MoHAEP! KOMITIO3UTTE TaOBUIIBI.

HK-cnektp 3eprreysepi OoWbIHIIA KOMITO3UT OeTiHAe agcopOuusianFan cynslH OH-Tonrapeina Ton 3434
e l-fieri JKyTBUTY KONMAKTApBIHBIH MHTEHCHBTiNIr TemeHneiini. An 584 cm!-neri Fe-O GaiinanbichiHa ToH
JKYTBITY 5KOJaFbl KOMIO3UTTE Taiifa 6omraH. AncopOuusgan Keifinri komnosurreri UK-cnektpae 1271 em'—
JIeT1 5KaHa JKYThLUTY JKOJIaFbl Ka3KauHre ToH 3¢upiik kapoonun rontapeiabiH (C = O) naiia 60aFaHbIH KepCceTel.
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used as arsenic Adsorbents /Chemical Engineering Journal. - 2011. - Vol. 168. - P. 1008-1015.
2 KaprayxoB A.Il. Axcop6uns. TekcTypa JUCIIEpCHBIX B IOPUCTHIX MaTtepuanoB. - HoBocubupck: Hayka, 1999. -470c.
3 Urnaroeuu K. B., HoBuk X. A., AbakmoHok A. B. CuHTe3 U CBOWCTBa KOMIIO3UTOB HAa OCHOBE THIPOKCHAIIATUTA, MATHETUTA U 2 -
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KAIICYJIAHBIH ®U3UKA-XUMHUAJIBIK KACUETTEPIHE ®EPMEHT 9CEPI

Haszapoaii A.H., Tocionosa b.b.
On-Dapabu arbiHnarsl Kazak YITTHIK YHUBEPCUTETI
e-mail: aknietnazarbay01 @ gmail.com

Kazipri Tanma mopimik 3aTTapabl OaFbITTalFaH JKETKi3y, OJIAPABIH OHMOMKETIMIIITIH apTTHIPY JKOHE
OpraHm3Mjie THIMJI opi Kayirci3 Oocam MIBIFYbIH KaMTaMachl3 €Ty — OMOMEIUIIMHA MEH (apMalleBTUKAHBIH
©3eKTi1 OarbITTapbIHBIH Oipi. bys mMakcarra Taburu OmMomoJMMeEpsepre HETI3e/reH TaChIMAIIAYIIbl JKyHeep
KeHIHEH 3epTrenyne. ATam  aiTKaHga, TMPOTEONUTHUKANBIK  (EpMEHTTEpMEH  MoAu(UKaUsIIaHFaH
OounonoaumepIepAiH (pU3nKa-XUMHUSIIBIK KACUETTEPIH 3€PTTEY, OJIap IbIH MHKAICYJISIHUIBIK KaOlJIeTiH apTThIpy/1a
MaHbI3/bI pen aTkapaabi[1].

Ocsl 3epTTeyniH MakcaTbl — (DepMEHT KaThICYbIMEH XHUTO3aH, YKEJIAaTUH, METHJIOMCAKpUIAMUJ >KOHE
HATPUH aJbrUHATHI CUSAKTHI TAOUFM MOJMMEPIIEPIiH KYPBUIBIMIBIK-MEXaHUKAIBIK KACHETTEPIH 3epPTTEy KOHE
oJlapJIbl ASPUTIK 3aTTapAbl MHKAINCyIAnusiayra oeilimaey. @epmentT — umoups (Zingiber officinale) kypambiHan
OemiHeTIH CynbGTUAPUINI TpOTEasza, OJ OHOMOIMMEPIEPMEH JPEKETTECe OTBHIPHIN OJAPJBIH KYPBHUIBIMBIH
AKYMCapTYy, TI30EKTI Y3y KoOHE rellb TY31I1y IpOoleciHe acep eTy KacuerTepine uel3].

3epTTey OapbICBIHAA OPTYPJIl KOHIICHTpaIUsaarbl (EepMEHT epiTiHAUIepl XHWTO3aH, JKEIaTHH,
METHJIOMCAKPUIIAMU/I TI€H albIMHAT KOCMAChIHA KOCHUIBIN, KATbIMA XJIOPUAl apKbLJIbl HOHOTPOIITHI T€Jb TY3L1Y
oniciMeH MUKpPOKAIICyJauap ajJblHbl. AJBIHFAH KaIrCyaalapIslH MOP(OIOTHUACH ONTHKAIBIK MUKPOCKOT KOHE
CKaHUpIeyli 3MeKTpoHabl Mukpockon, UK crekrpockonus, peHTreHIyOpPECIEeHTTI CHEKTPOMETP apKbLIbI
3epTTEIiHIN, OeIIeKk enmeMi MeH OeTTIK KYPBUIBIMBIHBIH OIpTEKTUIIrl aHbIKTanbIHABL. COHBIMEH KaTap,
YIBTPAKYJITiH CIEKTPOPOTOMETPHUS 9MIICIMEH MOJEINb/II ASPUIIK 3aTThIH WHKAINCYIALUS TUIMAUIIN MeH Oocam
IIBIFY KHHETUKACHI 3epTTeminil1].

3epTTey HOTHXKECIHAE (PEPMEHTTIH XUTO3aH, )KeJaTHH, METUIIONCAKpUIaMIJI TIEH albIMHAT KYPBUIBIMBIHA
acep €Te OTBIPHII, TYTKBIPJIBIKTHI TOMEHIETETIHI, TeJb TY3UTyre OCHIMIUTIKTI apTTHIPATHIHBI )KOHE MHKATICYIISIUS
TUIMIUTITIH  KOFapbUIaTaThIHBl  JONEACHl. AJBIHFaH KarcynalapAblH TYPakThl MOPQOIOTHSACKH MEH
OackappulaThlH Oocamn IIBIFY KacHeTl OJapiblH JOpUIIK TachIMalAayllbl PETiHJAE MepCIeKTHBANIbl E€KEHIH
kepceTTi. KopbIThIHIbIIAN Kesle, (pepMEHT KeMeriMeH alblHFaH OHOIOoJuMep >KyHenep IopuliK 3aTTap.sl
OaFpITTIFaH KETKI3y YLIIH THiMAl muatgopma Oosa ananel. byn OarbiTTarbl 3eprreyiiep OHMOIOTHSUIBIK
yilnecimzi, Kayirnci3 ®oHe THIMJII A9pUTIK Kyhenep i o3ipaeyre ko amajsl [1,2].

IJneduerrep:
aleki, N., Doostan, M., Khoshnevisan, K., Hosseini, M., Hashemi, A., & Farhadpour, M. (2024). Zingiber officinale and curcumin
e
2. Emtseva, T. A., & Tashyan, L. A. (2019). Zingiber (Zingiber officinale): composition, pharmacological activity and application.
fournal of Healthy Nutrition and Dietetics, 7, Article 36. https://doi.org/10.59316/vit.37.36
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MNOJYYEHUE U CTABMWJIN3AIIUA YACTHUIL LiMnPO.: C UCITIOJIB3OBAHUEM
IHOBEPXHOCTHO-AKTUBHbBIX BEIIIECTB

Ceunues A.K.
Kazaxckuii HanlMOHaIBHBIN YHUBEpCUTET UM. anb-Dapadu, Anmatsl, Kazaxcran
adilol98 @gmail.com

CoBpeMEHHbIE TEXHOJIOTUH XPAHEHUSl SHEPIrUU, B OCOOCHHOCTH JINTUN-UOHHBIE aKKyMYJSTOPbI, UTPAIOT
KJIIOYEBYIO POJIb B Pa3BUTUM MOOMJIBHOM 3JIEKTPOHHMKH, 3JEKTPOTPAHCHOPTA U BO30OHOBIISAEMBIX MCTOUHUKOB
SHEpruu. B 1leHTpe BHUMaHUS COBPEMEHHBIX MCCIIEI0BAaHUN HAXOATCS KaTOAHbBIE MaTepUabl, IOCKOJIbKY OHU
B 3HAUUTEJILHON CTENEHU ONPEIEISAIOT SHEProéMKocTh U 3 dekTuBHOCTH OaTapeil. OHUM U3 MEePCIEKTUBHBIX
KaTo/1oB cuntaercs auruiimapranendocdar (LiMnPO.), o6nagaromuii BEICOKOH TEpMUUECKOW CTa0MIBHOCTBIO
u noteHuuaniom Mn**/Mn**, uto o0ecrieunBaeT TEOPETUUECKOE YBEIUUEHUE YIEIbHOI SHEPIUU 110 CPAaBHEHHUIO C
npoMbIlIeHHO pacnipocTpaHéHHbIM LiFePOas. Ognako mmpokoMmy npumenenuto LiMnPOs npenstcTBytoT ero
HU3Kas 3JIEKTPOIIPOBOIHOCTh, MeUIeHHas AU (y3ust HOHOB JIMTHS, @ TAK)KE CKIIOHHOCTh YacTHI] K arperaiuy B
mporecce CHHTE3a, YTO YXYANIAeT KOHTAKT C DJIEKTPOJUTOM W YIrIIepoaHo# ¢aszoil. OIHUM M3 MOAXOI0B K
PELICHHIO ATUX MTPOOJIEM SBISIETCS YIpaBiIeHHe MOp(oorueii u pa3MepoM 4acTHL] IPU IMOMOIIY HOBEPXHOCTHO-
akTuBHBIX BemecTB (ITAB), crmocoOHBIX cTaOMIM3MPOBATH KPUCTAIUIBI HA CTAJWU POCTA M MPEIOTBPATUTH UX
ciunanue. B nanHoi paboTe Oblia mocraBieHa 1eib: cuaTe3upoBaTh LiMnPO. ¢ momolibsio ruipoTepManbHOTo
METOJla ¥ CTaOWIM3UPOBaTh €ro 4YacTullbl ¢ ucnosb3oBaHueM [IAB pasznuuHOll mpupoibl — KaTHOHHOIO
(UeTUIMUPUIUHUS XJIOPUA), AaHUOHHOTO (10AeUUIICYIb(GAaT HATPUS) U HEUOHHOTO (MTOJIMATHIICHTJIMKONb) — JJIs
YIYYIICHUs] TUCTIEPCHOCTH, MOP(HOJIOTUHN U, KaK CIIEICTBHUE, SJICKTPOXUMHUUECKUX XapPAKTEPHUCTUK KOMITO3UTA
LiMnPO./C.

Paccmorpen cunrte3 (LiMnPOs4) kak  nepCcneKTUBHOTO KAaTOAHOTO Marepuana JUisl JUTHN-MOHHBIX
aKKyMYJIATOpOB. biarogaps BeicokoMy penokc-notenuuany napst Mn**/Mn**, LiMnPOa ciocoben obecnieunth
00J1ee BBICOKYIO YIIEIBHYIO DHEPTHIO 10 cpaBHEHUIO ¢ TpamuiuoHHbIM LiFePOs. Omnako ero mpaktmueckoe
IIPUMEHEHHE OIPaHMYUBAETCS HU3KON 3JIEKTPOIIPOBOIHOCTHIO, 3aMeNIEHHON T y3nelt TUTHS U CKIIOHHOCTbIO
K arperamyu 4acTHI], YTO OTPULIATEIbHO CKa3bIBAETCS HA €T0 3JIEKTPOXUMHUUECKON aKTUBHOCTHU. B cBA3M ¢ 3TUM
OCHOBHOE BHHMaHHE B JaHHON paboTe ObUIO YNENEeHO MOJYyYeHHMI0 CYOMHMKpOHHbIX dacTull LiMnPOa c
HCIOJIb30BAaHUEM THJIPOTEPMAJIBHOTO METOAA U UX CTa0WIM3AlMM C IOMOUIBI0 MOBEPXHOCTHO-aKTHUBHBIX
Betects (IIAB) pa3nuuHoii mpupopl — KaTHOHHOTO (LHETHIINUPUAUHUS XJIOPH), aHHOHHOTO (A0AeHICyIbhaT
HATpHUsI) U HEMOHHOTO MOJIMMEPHOTO (TOJTUATUIICHTIIUKOIb).

OKCIepuMEHTBI MTOKa3aiu, uyTo npu temnepartype 200 °C 1 BpeMeHU BbIAEPKKHU 3 yaca yaa€Tcs MOIyYuTh
onHoda3zHbie o0pasipl LiMnPO. ¢ opropomOnueckoil cTpykTypoil onuBuHa 6e3 npumeceil. [Ipumenenue I1AB
MO3BOJIMIIO CYIIECTBEHHO MOBIMATH HA MOP(OJIOTHIO U pa3Mep YacTHULl: UX CPeJHUM pasmep cHU3WICS ¢ 1271 HM
(B BogHOII cpene 0e3 [IAB) no nuanazona 597-714 um B npucyrctBun [1AB. 31eKTpOHHO-MHUKPOCKOTTMYECKOE
HCCIIeIOBaHNE TOATBEPAMIIO, YTO YACTHIBI, CHHTE3MpoBaHHbIe ¢ jgoOaBkamu IIAB, obGmagaror Oonee
YHOOPSIOYCHHOM U cTabmibHOW Mopdosorueit. Hambonbmuit 3¢ dext HaOmomancs NpU HCIOIH30BaHUU
LETWINHPUAUHASA XJIOPU/A: YaCTUIBI UMENN YETKUE KOHTYPHI M PABHOMEPHOE PAaCIpECIICHUE 110 Pa3MEpPaM.

[Tonyuensl kommno3utsl LIMnPO4/C myTéMm oTKura ¢ riroko30ii, a uX 1eKTPOXUMUYECKUE XapaKTePUCTUKHI
M3y4eHbl METOJIOM I'aJIbBAHOCTATUYECKOT 0 IMKIUpoBaHus. Hanbosee Beicokas pa3psiiHasi eMKOCTb — 65 MAY/T
npu ckopoctu C/10 — nocturnyra st obpasia, cTabuiIM3upoBaHHOTO KaTHOHHBIM [TAB - netunmupuannus
XJIOPUJOM. OTO OOBSICHSETCS ONaronpusTHBIM B3aUMOJCHCTBHEM MEXIy OTPULATENBbHO 3apsSHKEHHBIMU
gactuniaMu LiMnPOs 1 katuonuasiMu rpynmnamu [TAB, 9to crioco6cTBOBaso 601ee paBHOMEPHOMY YTIIEPOTHOMY
MOKPBITUIO U BBICOKOI 3JIEKTPONPOBOJIHOCTH.

Takum 00pa3zom, NMpoOBEAEHHBIE UCCIIEIOBAHUS MOKA3ald, YTO MCIOJIb30BaHUE MOBEPXHOCTHO-AKTUBHBIX
BEIIIECTB TTO3BOJISIET YIPaBIsATh Mopdosoruei u nucrnepcHocThio yactul] LiMnPO4 1 cyliecTBEeHHO MOBHIIATH
UX DJEKTPOXUMHYECKUE XapaKTEPUCTHKHU, YTO OTKPBIBAET MYTh K CO3/aHHIO Oosee 3(h(PeKTUBHBIX KAaTOIHBIX
MaTepUajIoB JUIsl TUTUH-UOHHBIX aKKYMYJISTOPOB.
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3 CEKLIUSL. KYPAMBIH/IA ITOJUMEP BAP JUCIEPCTI )KYHUEJEP. BUOKOJIJIOUATAP.
TAFAMJIBIK KOJIJTOU/TAP.
CEKLIUS 3. MOJUMEPCOJIEP/KAIIUE JUCNEPCHBIE CUCTEMBI. BUOKOJLJIOWU/IbI.
MUAIIEBBIE KOJIJIOUBI
SECTION 3. POLYMER-CONTAINING DISPERSED SYSTEMS. BIOCOLLOIDS. FOOD
COLLOIDS
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SYNTHESIS AND PHYSICOCHEMICAL PROPERTIES OF LOW MOLECULAR WEIGHT
CHITOSAN SULFATES
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Turaev A.S.", Huang Y.?
"nstitute of Bioorganic Chemistry, Uzbekistan Academy of Sciences, Mirzo Ulugbek St. 83,
100125 Tashkent, Uzbekistan
2Shanghai Institute of Materia Medica, Chinese Academy of Sciences, 501 Hai Ke Road,
201203 Shanghai, China
azizbek.boydedaev @ gmail.com

Chitosan is a natural polysaccharide composed of D-glucosamine and N-acetyl-D-glucosamine units
connected by B-(1-4) glycosidic bonds. Chitosan’s biological activity, biocompatibility, biodegradability, and
non-toxicity have enabled its wide application across diverse fields, including cosmetics, pharmaceuticals, and
agriculture. However, its low solubility under neutral and alkaline conditions restricts its broader applicability.
Recently, there has been growing interest in low molecular weight chitosans and their modified derivatives. Low
molecular weight chitosans and their derivatives are particularly notable for their enhanced solubility,
biocompatibility, and reactivity. Among these derivatives, low molecular weight chitosan sulfates are particularly
intriguing due to their distinctive physicochemical properties. Introducing sulfate groups into the macromolecular
chain improves water solubility and enhances anticoagulant, antiviral, and antimicrobial activities. These
properties make chitosan sulfates highly valuable in pharmaceuticals and biotechnology.

In this study, we investigated the heterogeneous sulfation of low molecular weight chitosans with H>SO4 in

1sopropanol to develop low molecular weight chitosan sulfates with higher degree of substitutions (DS) for further
studies. The reactions were conducted with varying amounts of sulfating reagent (1.0-5.0 mol/mol AGAU), time
durations (1-4 hours), and temperatures ranging from 20 to 50°C. Following sulfation, the reaction mixture was
vacuum filtrated through a glass filter, triple-washed with acetone to eliminate excess sulfuric acid, and
subsequently dissolved in 1 M NaOH with stirring for 1 hour to achieve complete neutralization. The chitosan
sodium sulfate solutions were dialyzed, filtered, and freeze-dried to yield the final low molecular weight chitosan
sodium sulfates. The elemental analysis techniques were applied to determine the DS values of the chitosan sulfate
samples. The molecular mass parameters of the samples prepared were analyzed with GPC/SEC system. The
structural characteristics of the samples were studied through the IR spectroscopic method. In the studies, low
molecular weight chitosan sulfates were prepared with varying degrees of polymerization (DP=17-93), sulfate
content (1.13-13.21%, sulfur), DS (0.06-1.16), and product yield (10.81-74.40%). In the IR spectroscopic studies,
the samples showed characteristic vibrations for O—H and N—H stretching at 3200-3500 cm ™!, along with C6-H
absorption at 2893 cm™!, which are indicative for the polysaccharide structures. Absorption bands characteristic
for C=0 (N-acetyl) and carboxylate ions appeared at 1653 cm™' and 1611 cm™! respectively, while amide I, I,
and amide III bonds were identified at 1377-1544 cm™!. In the spectra of the low molecular weight chitosan
sulfates, characteristic signals for the O=S=0 and C—O-S stretching vibrations were detected at 1219 cm™! and
816 cm™! confirming the successful sulfation of the samples. In addition, progressive sulfation resulted in
decreases in O—H specific intensities at 3400 cm ™!, indicating successful substitution of hydroxyl groups with
sulfate moieties.
In conclusion, low molecular weight chitosan sulfates (DP=17-93, sulfur content 1.13-13.21%, DS=0.06-1.16,
yield 10.81-74.40%) were synthesized via heterogeneous sulfation. IR spectroscopic studies confirmed successful
sulfation of the chitosan chain through the presence of characteristic absorption bands at 1219 cm™ and 816 cm™,
corresponding to O=S=0 and C-O-S bonds, respectively. The studied method can be used to prepare low
molecular weight chitosan sulfates with tunable physicochemical properties for pharmaceutical and
biotechnological applications.
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TJIMHO-IIOJJUMEPHBIE KOMIIO3UIIUU B OUMCTKE IIAXTHBIX BOJ IT'OPHOPYJTHOM
IMPOMBIIIVIEHHOCTH

12 My3zovibaesa I11.A., 2Myca6ei<06 KB, ' Capcenoekosa I A., DKenucosa AJK., ?Ocnanosa JK.B.
"MeskyHapoHbIi HHKEHEPHO-TEXHOIOTHYECKU YHUBEPCUTET, AJIMATHI,
?Kazaxckuii HanmoHanpHbIi YHUBEpCUTET UMEHH anb-Dapabu, ATMaTel
“Koppecn.asrop E-mail: Sharbanu1958 @mail.ru. https://orcid.org/0000-0002-4882-3845

B mHacrosimieir pabore mnpeAcTaBieHbl pe3yNbTAaThl HCCIEJOBAHMM IO HCIOJB30BAHUIO OCHTOHUTA
Taranckoro wmecropoxacaus Bocrouno-Kazaxcranckoir obnacte [uisi o4uCTKH ImaxTHOW Boxabl (LLIB)
TOPHOPYJIHOW MPOMBILIUIEHHOCTH OT MOHOB TsDKeIbIX MeTaiwioB (TM). YcraHoBiIEeHO, YTO HMCHOJIB30BaHHE
TEPMO-KHCIOTHOAKTUBUPOBAHHOH (GOPMBI 6EHTOHMTOBOM TJIMHBI TI03BOJIAET yAANIUTh HOHB TM Cu’*, Pb**,
Cd**, Zn’* Ha 99.6, 94.7, 98.9, 99.5 %, cOOTBETCTBEHHO, YTO 0OECIICUNBAET JOCTHIKCHHUE HOpMBI TTJIKp x.u.
MPY BBIOPAHHBIX ONTUMAJIBHBIX YCIOBUIX, KOTOPBIC OBLTH BBHISIBICHBI HA OCHOBE aKTUBHOT'O SKCIICPHUMEHTA.
ConocTaBUTENbHBII aHANN3 MOJIYYEHHBIX PE3YJbTATOB MACC-CIIEKTPOMETPUU M PACTPOBOM 3JIEKTPOHHOU
MUKPOCKOIIMH TIOKA3bIBAET, UTO OHU BAJIMIHBI U HE MPOTUBOPEYAT MOJYYEHHBIM SKCIEPUMEHTAIBHBIM JTAHHBIM
M0 COCTaBY OOMEHHBIX KaTHOHOB U CTPYKTYPHBIX XapaKTEPUCTUK B YIbTPAIUCIEPCHBIX MUHEPATBHBIX (hazax
00pa31oB OEHTOHUTOBOM IIMHBI €CTECTBEHHOTO M TEPMOKHCIOTHON aKTHBUPOBAHHBIX (DOPM.

Onnako, OEHTOHUT, UcTONb3yeMblil s ouncTku 1B ot nonos TM, 0lHOBpEMEHHO yBEIUUYHUBAET
MYTHOCTh OUHIIIAEMOM BOJBI, YTO HEKEJIATEIBHO Il BOJI0eMOB. Perenne 3ot mpo6ieMbl BO3MOXKHO, €CITU
UCIIOJIb30BaTh B Ka4eCcTBE (PJIOKYISIHTOB BOAOpacTBOpUMbIe monudnekTponuTsl (BPII) u ux xommosunum.
B cBsi3u yem, Hamu ornpeziesieHa 1eib JaHHOTO HCCIICOBAHUS - CO3aHNE HOBBIX KOMITO3UIIMOHHBIX MaT€PUAJIOB
Ha OCHOBE MPUPOJHBIX HAHOCTPYKTYPHUPOBAHHBIX COPOECHTOB C OJTUMEPHBIMU 1 MOHOMEPHBIMU ar€HTaMHU.

W3yuenmne mporecca ancopOuny, 3aKOHOMEPHOCTH (MIOKYISIUN THIPOCYCHEH3UH IO3BOJSET CO3/1aTh
OpraHOMUHEpPATbHBIE COPOCHTHI HOBOTO MOKOJEHUS HAa OCHOBE MPUPOIHBIX MAaTEPHAIOB M HCIOIb30BaTh UX B
KauecTBe COPOEHTOB IMpeAHA3HAUYCHHBIX /IS TITyOOKON OYMCTKH MPOMBINIJICHHBIX BOJI OT HOHOB TM 710 ypoBHS
INIOKpxu. KpoMme Toro, 3HaHus MexaHu3Ma U KUHETHKH (IOKYISALHHU MO3BOJISET BHIOPATh ONTUMATbHBIN
PEeXKUM OCaXJCHUS B3BEIICHHBIX YAaCTHUI[, COYETAIONIUNA MHUHUMAIBHBIM pacxoll QIOKYJISHTOB C
MaKCUMaJdbHOM HMHTEHCUBHOCTBIO BOJOOYMCTKH. OJHAKO, pPsAI NPAKTHYECKH BaXXHBIX BOIPOCOB, B
YaCTHOCTH, 3aKOHOMEPHOCTH (PIOKYIAIUHA TUAPOIUCTIEPCUU B MPUCYTCTBUU KOMITO3UIIUM (DIIOKYISHTOB,
M3Y4YEHBl HEJOCTATOYHO, XOTS NEPCHEKTUBHOCTh MPUMEHEHHUS TAKUX KOMIIO3ULMHN JJI1 OUUCTKU BOJBI HE
BBI3BIBA€T COMHEHUS.

Cuutaem, 4yTO NMPUMEHEHHE HAay4YHO-OOOCHOBAaHHBIX COUYETAHHMM pazNUYHBIX crioco0oB B ouucTtke LB,
OCHOBAHHBIX Ha YyCIeXaX COBPEMEHHOW XWUMHUYECKON HAyKH, TMO3BOJISIET PACKPBITH HOBBIC MEPCIICKTHUBHbBIC
BO3MO>XHOCTH B 3TOI 0051acTH.

CIINCOK NCITOJBb30BAHHBIX HCTOYHUKOB
1 Crapues B.H., Ckopukosa E.II. IIponecc u cxema O4MCTKH PYyIHUYHBIX BOJI IIPH TOOBIYH MOJIMMETAIUTHYECKUX pyA // TexHom.
aCIEKThl OXPaHbl OKPYXK. Cpeasl B IB. MeTamrypruu. — 1990. - Ne 3. — C. 88-93.
2 3anonsckuii A.Ll., bapan A.A. KoarynsHTBEI ¥ QUIOKYJISHTHI B IIpoliecce ouncTku Boabl. — JI., 1987. — 204 c.
3 A.C. 887473 CCCP, MKHU C02 F 1/62. Crioco® 04UCTKH CTOYHBIX BOJ OT moHOB Meau / AdmioB XK.A., Mycabdekos K.b.,
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4 Kabmmes [J[.X., KpaBuenko JI.LM. OunmcTka maxTHRIX BOJa pyAHUKOB CagOMCKOTO CBHWHIIOBO-IIHHKOBOTO
kom6bunata//C6.tp.HUHoGoran.pya 1B. met. - 1980.- Ne23. —C.110-115.
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OBTAINING BIGELS THROUGH A SINGLE STEP USING PULLULAN HYDROGELS AND
OLEOGELS OF EXTRA VIRGIN OLIVE OIL AND CANDELILLA WAX

A. Adilbekova', E. Santamaria >>", A. Maestro %3, J. Miras *, C. Gonzdlez’ 3
Al-Farabi Kazakh National University, Department of Analytical, Colloid Chemistry and TRE, Faculty of
Chemistry and Chemical Technology, Almaty, Kazakhstan
Chemical Engineering and Analytical Chemistry Department, Faculty of Chemistry, Universitat de Barcelona.
Marti i Franques, 1, 08028 Barcelona, Spain
3INSA-UB, Nutrition and Food Safety Research Institute, University of Barcelona, 08921, Santa Coloma de
Gramenet, Spain

“Institute of Advanced chemistry of Catalonia, Consejo Superior de Investigaciones Cientificas (IQAC-CSIC)

and Networking Research Center on Bioengineering, Biomaterials and Nanomedicine (CIBER-BBN), Jordi

Girona, 18-26, 08034, Barcelona, Spain
* Correspondence: esthersantamaria@ub.edu

Bigels based on a pullulan hydrogel and an oleogel of extra virgin olive oil oleogelated with candelilla wax
were obtained. Two different preparation methods were compared. The first was the method used so far to obtain
bigels, based on the obtaining of the hydro and oleogels separately, followed by high energy mixing using high
speeds to form the bigel'. The second preparation method, not described as far as the author’s knowledge, was
based on the formation of an emulsion with the oil phase and the aqueous phase before gelation, followed by
simultaneous oil and water gelation once the emulsion is formed. In this way a bigel can be formed in a single
stage instead of in several stages (hydrogel preparation + oleogel preparation + shear mixing). The effect of the
hydrogel/oleogel ratio as well as the preparation method on the properties of the bigels was studied. The bigels
were characterized by confocal microscopy, WAXS, FT-IR and rheological measurements. The behavior of the
bigels was also been evaluated regarding to the oil binding capacity and the swelling degree. It was observed that
when bigels were prepared in one stage, they were more homogeneous, showing that there was a well-structured
continuous phase. On the other hand, the bigels obtained by high-energy mixing had a broken structure due to the
high shear force applied, without a continuous phase. In this way, it was observed that the preparation method
was very relevant for the characteristics of the bigel obtained.

Due to their high stability compared to emulsions, bigels can be applied in various food applications.

References
1 Shakeel, A., Faroow, U., Gabriele, D., Marangoni, A.G. & Lupi, F.R. (2021). Bigels and multi-component organogels: an
overview from rheological perspective. Food Hydrocolloids, 111, 106190.
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I'UBPUATEJNTIEH AMUJ ®YHKIHHOHAJIZIBI CYJA EPUTIH OJIUSJEKTPOIMTTEPIIH
JUCIIEPCTIK ) KYUEJIEPTE OCEPIH 3EPTTEY

| Acanos A.,| Mamewosa C.A.

M.X. Jlynatu ateingarsl Tapa3 yauBepcuteTi, Tapas, Kazakcran
Saya8383 @mail.ru

Kasipri tanza nucnepcTik KyienepAiH KypbUTbIMIaHy KoHe TYpaKTaHy YAepicTepiH Oackapy YIIiH jkaHa
(GYHKIMOHAIABI CyJa €PUTIH TMOJUAICKTPOIUTTEPI CHHTE3EY ©3€KT1 FhUIBIMU-TOKIPUOETIK Macene OOJIbII
oteip. Ockl 3epTTeye TuOpuaTeNTreH aMu (yHKIIMOHAJIBI TONTAPBIMEH ePEKIICIICHETIH OipHeIe Cy1a epuTiH
MTOJIMRJICKTPOJIMT YJTLIEPl CHHTE3ACIIN, OJIApAbIH KeWOip (GU3MKa-XUMUSIIBIK KACHETTEPl MEH IUCIEPCTIK
KYHeneperi opeKkeTTecy 3aHAbUIBIKTaphl 3epTTeni [1].

Comnonumepiey KoHe NOJUMEPAHATIOTHUIBIK TYPJIEHAIPY 91CTEPl apKbLUIbl BUHUIJIALETAT I1EH aKpUIaMU
(BA:AA), 2-mMeTun-5-BHHWINMPHIMH TuUApoxiopuni MeH akpwiamua (2-M-5-BIT*HCI:AA)  xoHe
nonmrakpwiamua (ITAA) HeriziHAeri MOJUANEKTPOJIUT YIriIepi madbiHaamapl. OnapiablH epiTiHAUICpiHIH
TYTKBIPIBIKTAPBL (Muewms Mrerr), MEKTPOTKIZTIIITIT (YY), pH koHEe onTukanbK THIFEBABIK (D) kepcerkimrepi
OpPTYPTi KOHIIEHTPALUS apaJIBIFBIHA 3€PTTEII, CATBICTRIPMAIIBI TAJIAAY JKYPTi3iii.

BA:AA cononuMepi HOHJAHOANTBIH KOHE QJICI3 HOHJAHYHIBI  (DYHKIMOHAIILl TONTap/aH
KYpaJFaH/JbIKTaH, OHBIH TYTKBIPJIBIFBI TOMEH KOHE KOHIICHTpAILUs 03repiciHe KOH(POPMAUSIBIK TYPFBIIa dJICi3
ce3iMTan ekeHi Oaiikanasl [2]. An 2-M-5-BIT*HCI: A A yiirici koFapsl 3apsiTaliFad TONTapra e O0IFaHAbIKTaH,
OHBIH TYTKBIPJIBIK JKOHE ODJIEKTPOTKI3TIINTIK KOPCETKINTEepl KOHIEHTpAIUs a3aiffaH caiblH KYPT apThil,
MakpoOMOJIeKyJa MIlIHIHIH >XKa3bUIFaH Kyire oryl aHbIKTamabl. [IAA yiarici ne voHJaHAThIH KapOOKCH
TONTAPBIHBIH O00TYbIHA OAMIAHBICTHI EPITIHII KACHETTEPIHE eIeyJli 9cep KOPCETTI.

3eprrey OapbIChbHIA TaHJAN alblHFAH IOJMAJIEKTPOJIUT YJATUIEpiHIH TONBIPAK JAUCHEPCHSICHIH
KYpbUIBIMIay KaOineri OaramaHsir, onapiasiH cyra Te3imai tydipmiikrep (CTT), TonmsIpakThl KypbUTBIMIAYIIIbI
kaOineri (TKK) >xome tombipakTel KypbuibiMaaymibl Memmepi (TKM) kepcerkimrepi OodibiHIIA acepi
caJIbICTBIpMalibl  Typae TanaaHiael. Hotwxkenepre coiikec, nomumakpmin KbelIKbulbl (ITAA) eH xorapbl
KYpbUIBIMJAYIIBI dCcep KepceTce, BUHMWIALETAT-aKpUi KbIMKbUIBI conoiuMepi (BA:AA) eH TemeHri
KepceTkimrepre ne Oommpl. COHBIMEH KaTap, cas3[abl THUIAPOAMCIEPCHSUIAPIBIH TYPAaKTBUIBIFBIH apTTHIpyJa
MOJURJICKTPOIUTTEPAIH MOJIEKYIaNbIK KYPBIIbIMbI, HOHIBIK 3apsi/l CUMAThl KOHE KOHIEHTPALMACHI LNyl
(dakTopiap 00BN TAOBLIATHIHBI AHBIKTAJIJIBI.

Kypriziiren 3eprreynep HoOTWXKeciHAe (YHKIMOHAT TONTApbIHBIH TaOuFaTel, 3apsa Oendriiepi,
KOH(OpMalUAIBIK KYHl, COHAAN-aK Kapchl KOHE 11eclie MOHIApbIMEH €peKIIeIeHEeTIH aMu] (PyHKIMOHAIIBI,
CyJa €pUTIH THOPHUATI MOJIMAIEKTPOIUT yiariiepi cuntesnenni. CoOHbIMEH KaTtap OyJl MOJMAJIEKTPOIUTTEPAIH
JMCTIEPCTIK JKYHeJepre KYpbUIBIMIAYIIbI, TYPAaKTaHIBIPYIIBI JKOHE TYPAKCHI3AAHIBIPYIIBI dcepi OJapiblH
KOHIIGHTPALMAChIHA, (YHKIMOHAJA TONTApPBIHBIH TaOMFAaThl MEH MOJIBJIK apakaThIHACBIHA JKOHE aJIbIHY
mIapTTapbiHa TOYEI i 00JIATHIHBI KOPCETUINI. AHBIKTAJIFAH 3aHABUIBIKTAPIBIH CeOeT-CalIapiablK OaiTaHbICTAPBI
capaJlaHblIl, 3epTTeNreH KaCUEeTTEp/IiH MPaKTUKAIIBIK KOJIIaHy MYMKIHIKTEp1 HeT131e/1i.

O/1eduerTep
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https://doi.org/10.15328/641.
2 AcanoB A., Mamemosa C. Influence of functional polyelectrolytes on the stability of clay hydrodispersions //Chemické Zvesti (Chem.
Pap.). —2021. - T. 75. — C. 5695-5703. — DOI: https://doi.org/10.1007/s11696-021-01718-4.
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MOJIUPUKALMNA BEHTOHUTOB COEAUHEHUAMMI KEJIE3A JJIS1 IIOJTYYEHUSA
MATHETHUTOBBIX I'VIMH

Ackanoea b.A., Mycabexoe K.b.
Ka3zHY um.ans-®apadbu, Anmatel, Kazaxcran
bahonya_askapova@mail.ru

[{enpro maHHOM pabOTHI OBUIO TOTYyYEHHE KOMIIO3UTOB HA OCHOBE OCHTOHHWTA U MAarHETUTA U U3YUYCHHUE UX
CTPYKTYpPBbI, CTAOUITU3UPYIOIIUX U COPOIIMOHHBIX CBOMCTB.

B nensix m3yueHus: GU3NKO-XMMHUYECKUX CBONUCTB MAarHUTHOI'O MOHTMOPWUJUIOHUTA B BOJE NPHUMEHSIICS
Meto Damopa [ 1,2,3] s mojydeHuss MarHUTHbIX MOHTMOPUIJIOHUTOB C Pa3JIMYHON KOHLIEHTPAIIMEH MarHeTuTa
(Fe304) (5%, 10%, 20% u 50%) u3 coneii xByx- (Fe’+) u tpexsanentHoro (Fe’+) xene3a B cnabomenouHoit
cpene (B BOJHOM pacTBOpe TUAPOKCHIA AMMOHHUS).

[TosrydeHHbIE MATHUTHBIE MOHTMOPHJUTOHUTBI OBLTH MCCIIEAOBAaHBI peHTreHo(ha30BbIM MeTogoM. Ha puc. 1
MOKa3aHbl PEHTTEHOBCKUE (DAa30BbIE CIEKTPhl MArHETUTHO-TJIMHHUCTBIX KOMIO3HUTOB. JludpakTorpamMmbl
KOMITIO3UTOB ~ TMOATBEPXKJAIOT HAJUYHE TMHKOB, COOTBETCTBYIOIIMX CTPYKTYpPE MHUHEPAIBHOTO THUIIA
MOHTMOPHJIJIOHUTA U 8-KPEMHHII-KUCIOPOAHBIX U aTIOMOKHUCIOPOAHBIX TPYIII, BXOISIIUX B COCTAaB OKCHJIOB
xene3a y-Fe,Os (remarutr) u FeO*FeoOs; (FesOs-marnetut). YBenuueHHe KOHIICHTPAIIMM MAarHeTUTa B
KOMITO3UTE J1aeT YBEJIMYEHHE BBICOTHI MUKOB OKCUAOB xkene3a (30,6° u 37,2°), u yMeHbIIIEHUE BBICOTHI MTHKOB
KPEMHUI- U aJTIOMOKHUCIIOPOAHBIX TPy MOHTMOpMiLIoHHTa (6,8° 1 20,1°).

= R =1 l S
T A =T N
" i I ' "

B
C D
Pucyox 1. Jlpatorpasi petesoneis s kovonmos: 5% (A) 10% (B): 0% (C: 0% (D)

N3yueHo BiusHHE MPUPOIHBIX IOJMMEPOB QJIbIMHATA HATPUA M XWUTO3aHA HA YCTOWYHMBOCTH
THIPOCYCTIEH3UU MarHUTHOTO MOHTMOPWJUIOHUTA. MakcuManbHasi yCTOMYHUBOCTh HAOIIOAAIach B MPUCYTCTBUU
0,25 % anprunata HaTpus. DIOKKYIUPYIONIME CBOMCTBA XWTO3aHAa HAOMIONATUCh TPU OoJiee HUBKUX
KOHIIEHTPAIUSX.

Jluteparypa
1. B.K. Dmmop; Phys. Rev. (®usreckoe 0603penue), 1938, 54, 309-310
Jlax6aeBa; I'. Kypmanraxsr; C. Taxxubaesa; /1. Apteikosa; K. Mycat6ekos; J. Chem. Technol. Metall. OKypuan « Xumudeckasi TEXHOJIOTHS U
MeTauyprus»), 2019, 54, 603-609
x. Yanr; [Ix. Ma; K. Ma; 1. XKanr; J. Appl. Clay Sci. OKypnan «IIpuknagHas Hayka o mmHe»), 2016, 119, 132-140
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HOBBIH ®JIOKYJISIHT HA OCHOBE ITPOMBIIIIJIEHHBIX MOHOMEPOB

Kum B. A., Aboues K. K., Pvicboexos K.b., Kezembaesa I'.b., Xankabaii b.
CarnaeB yHuBepcureT. r. Anmartsl, Pecmyonuka Kazaxcran
Viktoriya-kim-2001 @mail.ru

B nocnennee BpeMst Uil OYMCTKM IPUPOJIHBIX M IPOMBILIUIEHHBIX CTOYHBIX BOJ YacTO HPUMEHSIOT
BBICOKOMOJIEKYJIIpHBIE BoopacTBopuMblie ITAB — quiokynsHThl. VX ncnonbp3oBaHue MO3BOJSET 3HAYUTEIBHO
YIYUYILIATh Ka4€CTBO OUYMILEHHON BOAbl M MOBBICUTH KII/[ BogooUrCTUTENBHBIX COOpykeHuii. [lomumo aToro,
(GIOKYIAMOHHBIA METOJ] OUUCTKH BOJIbl HE TpeOyeT OOJIBIIMX 3aTpaT 110 CPAaBHEHMIO C APYTUMH MeToaaMu. B
CBSI3U C 3TUM CHHTE3 M pa3paboTKa TEXHOJIOTUH MPOU3BOJICTBA HOBBIX 3(PPEKTUBHBIX (PIOKYISHTOB HAa OCHOBE
JOCTYIHBIX TPOMBILIUIEHHBIX MOHOMEPOB SIBJISICTCS aKTyaJIbHOM 3a/1a4ei.

Lenpto naHHOW pabOTHI SBISIETCS CHUHTE3 HOBOTO (IOKynsiHTa Ha ocHoBe N-[(3-Tpumerni-
amuHo)nponui | metakpunamuaa (TMAIIMA) u N,N-gumerun-N,N-muanmunammonnit xmopunaa (IAM/IAAX),
orpeniesieHue ero (pyHKIMOHAIBHOTO COCTaBAa M HCCIENOBaHHE (PH3UKO-XUMHUECKUX M (DIOKYIUPYIOMINX
CBOMCTB.

Comomumvep JIMJAAX-TMAIIMA ¢ pa3nu4HbIM MOJIBHBIM COCTaBOM OBLI CHHTE3MPOBAaH METOJOM
paguKanbHOM comojmMepu3anuu B ammyiax npu 343 K B BoAHOM cpeie B NPUCYTCTBUM HHHULIMATOPA
(mepcynsdar ammonwmsi) B komumdectBe 0,05 mac. % OT Macchl MOHOMEPOB M TpU OOIIEH KOHIICHTPAIUS
MOHOMEpOB 2,5 MoJib/11. 111 3TOr0 B aMmmyiny 00bemMoM 50 MII TOMECTHIIN pacCYUTaHHOE KOJINYECTBO MOHOMEPOB,
vHUnMaropa U Bojbl. [locie »Toro ammyny ¢ pacTBOpOM MPOAYBaIM aproHoM B TedeHue 15-20 MUHYT u
3anauBayu. Jlasee ammyiy HarpeBasid B BoAsHOW Oane mpu Temmeparype 70°C B Teuenue 3 uacos. Ilocie
3aBEpUICHMS PEAKIMK aMIIy/ly pa3Ouiu U PeaKIMOHHYI0 CMECh OCa/IUJIU B CMECH AlleTOHA U ATHJIOBOIO CIUpPTa
(50:50 06.%). IlepeocaxxneHue MNPOBOAMIM HE MeHee 2 pa3 JAiIsd TOro, 4TroObl IOJHOCTBIO YAAJIUThH
HEIPOpPEarupoBaBIIME MOHOMEpPHI M JIOCTMYb MAaKCHMaJIbHOW YHCTOTHI comnoiumepa. CHHTE3UpOBaHHBII
COIIOJIMMEp BhICYIINMBaIM B BakyyMe mpu 40°C 10 MOCTOSTHHOM Macchl. BbIX0 peakiuu orpenesisian 1o Macce
conoauMepa. MonpHbIN coctas onpeaensin Merogamu K-, SIMP-cnektpockonuy U KOHAYKTOMETPUYECKOTO
TUTPOBaHMs pacTBopa conoiumepa pactBopom AgNOs. MK-cnektp cHumanu Ha criektpomerpe Nicolet 5700,
Termo Corporation, USA B amanasone wactor 4000-500 cm'. Cnextper SIMP 'H u "*C cuumamu na
cunektpomerpe JNM-ECA Jeol 400 (wactora 399.78 u 100.53 MI'1II COOTBETCTBEHHO) C HCIOJIH30BAHUEM
pactBoputensa CDCls. XuMmuueckue CABUTM U3MEPEHbl OTHOCUTEIBHO CHUTHAJIOB OCTATOYHBIX MPOTOHOB HIIU
aTOMOB yriepoja AelrepupoBaHHoro xiopodopma. [loMmumo 3Toro, 6bU1 MPOBEAEH TEPMOTPABUMETPHUUECKUI
aHaJIM3 JUId  U3YyYEHUs M3MEHEHUM MPOUCXOISAIIMX C COMOJMMEpPOM TMpU BBICOKUX TeMIepaTypax.
D¢ dexkTuBHOCTh (PIOKYISANMKA YACTULl CYCIEH3MM KAoJMHA IOJA JACUCTBHEM COINOJMMEpa ONPEeACIHIIN 0
M3MEHEHUIO ONTHYECKOM MIIOTHOCTH CYCIEH3UU.

Amnanus UK-crekTpa nokasaj, 4To B CHEKTpe NPUCYTCTBYET M0jI0ca TOTIoNIeH s Ipy yactote 1632 cm™,
COOTBETCTBYIOIIAsA K KapOOHMIILHOM rpymie MoHomepa TMIIMA. TIpu yactorax 3237-3604 cm™! BuHa mupokas
10JIOCA, XapaKTepHas Ul YeTBEPTUUHBIX aMMOHMEBBIX Tpymni MoHoMepa IM/IAAX. YcTaHoBIEHO, B peakuiun
pajuKalbHON comosnMepu3anuu Oosee akTHUBHBIM sBisieTcss MoHoMep TMAIIMA u mo 3Toif mpuumHe
cuntesupoBanHbie cononumepbl IMATAAX-TMITIAMA o6Goramenst moHOoMepoM TMAIIMA. Iloka3aHo,
cononumepsl JIMJIAAX-TMIIMA o6nanatoT (GIOKyIHPYIOIIMMU JEHCTBUSAMU U MOTYT OBITh HMCIHOJIb30BAHBI
JUISL OYMCTKH CTOYHBIX BOJ OT JTUCHEPCHBIX YACTHIl KAOJMHA U JPYTUX 3arpsi3HeHuil. TepMorpaBumMeTpuyecKuit
aHaJIM3 TI0Ka3aJjl, YTO CHHTE3UPOBAHHBIE COMOIMMEPHI CTPYKTYPHO YCTOMUUBHI 10 Temmepatypsl 300°C.

JanHoe uccinenoanue puHancupyercs Komurerom Hayku MUHHCTEpCTBA HAYKH U BBICIIET0 00pa30oBaHUs
Pecny6nuku Kazaxcran (Hayuno-texuauueckas nporpamma BR21881939-0T-24).
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KAPAHBI EMJAEYT'E APHAJIFAH KAPBOKCUMETUWIHEJIJIIOJIO3A )KOHE BEHTOHUT
HETI'IBIHAET'T KOMIIO3UIUAJBIK MATEPUAJITAPABI AJTY

A.A. Meiyoaesa , LLLH. Kymazanuesa, JK.A.Abunos
On-dapabu aTeiHaarel Kazak yITTHIK yHUBEpCUTETI, AnMathl Kanackl. Kazakcran
aruzhan.mnbv @ gmail.com

Tuimai sxapa xaObIHOAphIH 3ipiiey OHOMHXKEHepuss MeH (apMmaleBTHKA CalachIHAAFbl  ©3€KTi
Macenenepain Oipi Oonbim TaObuIambl. by OarpiTTa OHOMONMMEpEpP MEH MUHEPAIIbl TOJTBIPFBIIITAPFA
HETI3JIeNITCH THAPOTENbACp JKOFapbl BUIFAN CiHIpY KaOimeTi MeH OWOYHIeCIMILIIrT apKachlHIa YIIKEH
KBI3BIFYIIBUIBIK TYIBIPAJbl. 3epTTEy aschiHaa »xapaHbl emjeyre apHanraH NaKMII >xoHe OeHTOHUT ca3bl
HET131HeTi KOMIO3UIUSUIBIK THIPOTEIIbIEP 3ePTTEII.

AnasiMen, 6eHTOHHT ca3bl MeH NaKMII koHIeHTpanuschiHa OOIIIEKTEP OIIMIEMIHIH TOYSIUIITIH 3epTTey
apKbUIBI THJIPOTeNIb TY3UIy MeXaHu3Mi aHbIKTaiabl. llomauaucnepcTi CycneH3WsUIapAblH — arperaTHBTi
TYPaKTBUIBIFBI MCH MOJIIIECPI CEIMMEHTAIINS KOHE JMHAMUKAIBIK KaphIK MIAIbIpay dAicTepiMeH 3epTreni. Exi
omic ymrin ae 0,1% Ta3a OEHTOHUT ca3bIHBIH cycrieH3uschl xaHe 0,03% , 0,06%, 0,13%, 0,25%, 0,5% , 0,75%
NaKMI] koHIEeHTapuussIapblH OCHTOHUT ca3blHA KOCHIN YJTLIep naibiHaanabl. CearMMEHTAIUsIIBIK JKOHE
JTMHAMUKAJIBIK KapBIK [MIAIIBIPAy Talgay HOTHXKeNepi |1-KecTene KeaTipiireH.

1 xecre. benTonut ca3pl MeH NaKMII-HbIH opTypii KOHIEHTpAIUSIIAPHl YIIIIH aHBIKTAJIFaH OOJIIIeKTep
eJmemMaepi

Yonri Juametpi, MKM
CeuMEeHTAIUSIIBIK JJ11C JIuHaMUKaJIbIK KaPBIK
HIaneIpay Sici

0.1% OEHTOHUT CYCTICH3USICHI 23,72 36.05
0,03% Na- KMIL] 24,22 37,39
0.06% Na- KMI] 28,7 40,30
0.13% Na- KMI] 27,5 35,57
0.25% Na- KMIL] 29,96 38,70
0.5% Na- KMI] 22,76 31,43
0.75% Na- KML] 23,22 33,32

Exi omicte ne ykcac 3anapuibikTap 6aiikanasl. NaKMII-ub1H Tomen koHnentpamnusuiapsiaaa (0,03-0,13%)
OeJIIeKTep AMAMETpi apTajsl, ce0edl mouMep ca3/IblH OCTIH ilTiHapa FaHa »abajabl, OYJI arperaiusra TOJbIK
kenepri kenripmeiiai. 0,25% KoHIEHTpauusaga Teme-TeHIIK Kyii maiima Oomaapl. An 0,5-0,75% xyleHiH
JTUCTIEPCHUSIIBIK TYPAKTBUIBIFBI apTaabl. OWTKeHI OCHTOHUTTIH OapiiblK OCTiH KapOOKCHMETHUIIIEIUTIOI03aHbIH
MOJIAPJNBIK KabaThl anbin xatelp. CoHbIMeH Katap, 0,5% HYKTeleH KeiliH AuaMeTpliH MOHI a3 FaHa e3repe,
ce6e61 6entoHuTTiH NaKMII-Men (usukanbik Tirinyi ToxkTaiael. Ockiran OainanbicThl, 0.5-0.75% NaKMI]
KOHIIEHTpALUsTIAphl apalibIFbIHIa OEHTOHUT Ca3bl MEH MOJIUMEpP TYPAKThI kKOHE OIPTEKTI THAPOTENbIIK Kyie
TY3yre KaOUIeTTi IeTeH KOPBITHIHIBI KACAJIJIbI.

JKyiieHiH KYpBUTBIMIIBIK TYPAKTHUIBIFBIH KAKCAPTY JKOHE OCHTOHHUT Ca3bl MEH MOJIMMEP apachIHIAaFbl ©3apa
opekerTecynl Kymienty MmakcatbiHaa OeHTOHUTTI L[TAb-neH kaTuoH-amMacy oficiMeH MoAM(UKaIUsiIay
xyprizinai. Coman con, moaudukanusanrad bC men NaKMI Herizinaeri ruaporenbaep Gpu3nuKaibK oicIieH
nanerHAanael. CemuMEHTalus KoHE MWHAMHUKAIBIK JKApblK IMAIIblpay OICTEPIHIH HOTIDKENEpiHe cyiheHe
OTBIPBIN, OEHTOHUT ca3bIHBIH Moepi NaKMII-ra kaTeicTel 2, 5, 7, 10 Mac. % apaibIFbIHIA alTbIH]IBL.
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DEVELOPMENT OF FEED FORMULATIONS BASED ON KERATIN PROTEIN
HYDROLYSATES OF SHEEP WOOL

M. Sultan, Zh. Ospanova, K. Musabekov
Al-Farabi Kazakh National University

25-37 tons of wool and 7.5 million hides are produced annually in Kazakhstan, which are considered to be
huge reserves of keratin. About 43% of wool is not processed and is lost, as well as disposed of by burning, which
not only wastes keratin resources, but also causes health-threatening diseases and leads to serious environmental
problems in the environment. Thus, the study of the properties, compositions and use of keratin raw materials of
animal origin determines its relevance for saving resources and reducing environmental pollution. Keratin
hydrolysate as a natural raw material is an environmentally friendly product. The purpose of the research is to
develop scientific and technological principles for the production of new domestic composite biopolymers based
on keratin-containing natural raw materials (wool). Sheep's wool is a source of keratin proteins. In terms of keratin
content, wool is inferior to horns and hooves (7-22%), but it is a renewable and affordable natural raw material
and an environmentally friendly product. Keratin is a biopolymer, as well as a protein and a source of material
from which it is necessary to produce products in various vital areas. In addition to the documented importance
of keratin in cosmetics and pharmaceuticals, keratin raw materials are used in the production of fertilizers,
biofuels, bioactive peptides, medicine, tissue engineering, and the production of animal feed. According to the
research methods, aqueous solutions of NaOH and KOH of various concentrations were used as the main reagents
for the alkaline hydrolysis of wool, that is keratin raw materials. Composite biopolymers based on hydrolysate of
raw materials containing keratin have been tested, i.e. merino wool. In the research were investigated the structure
and composition of biopolymers. Also there were performed IR spectroscopic analyses and amino acid studies of
keratin hydrolysates to determine the formulations for feed additives. As a result of these researches, will be
developed recipes for feed additives based on keratin protein from sheep's wool.

This research is funded by the Science Committee of the Ministry of Science and Higher Education of the
Republic of Kazakhstan (Grant Ne BR 24993113).

64



PREPARATION AND PERFORMANCE STUDY OF CARBONIZED OIL ADSORBENTS BASED ON
PLANT RAW MATERIALS

Haoran Zhang., Iranbek Sh., Zhientay Zh.
Al-Farabi Kazakh National University

Introduction: Oil pollution is a serious environmental hazard, especially the problem of oil spills in water
bodies. Adsorption method is widely used for oil pollution treatment due to its high efficiency and simplicity. In
this study, environmentally friendly oil adsorbent materials were prepared from peanut shells and walnut tree
branches by carbonization process, and magnetite (Fe3O4) was introduced to improve the recovery efficiency and
adsorption performance.

Methods: Material pretreatment: peanut shells and walnut wood were chopped, treated with alkali solution,
and then carbonized at 400°C in an argon atmosphere. The plant material was synthesized into magnetite in FeCl3
and FeCl, solutions and then carbonized to produce the composite. The characterization methods used include
SEM to observe the pore structure; FTIR to verify the presence of Fe-O bonds; and BET method in order to
measure the specific surface area versus pore volume. Finally, adsorption experiments were performed to
determine the adsorption capacity and oil recovery.

Results: Scanning electron microscopy revealed a porous structure of all adsorbent materials. BET surface
area analysis showed that the specific surface area increased significantly with the addition of magnetite, from
0.31 m?/g to 20.3 m?/g for the magnetic peanut shell composite oil absorbent, and from 3.36 m*/g to 10.2 m?/g for
the magnetic walnut composite. Correspondingly, the results of the adsorption experiments showed an increase
in the oil absorption from 3.8 g/g to 4.3 g/g for the peanut shell absorbent and from 3.6 g/g to 4.8 g/g for the
walnut oil absorbent. In addition, the oil recovery efficiency of the magnetic composite material was as high as
95%, which was superior to that of the non-magnetic carbonized adsorbent.

Conclusion: The study successfully developed carbonized oil sorbents based on peanut shells and walnut
tree branches, as well as their magnetic composites incorporating magnetite. The integration of magnetite
enhances both the adsorption capacity and practical usability of bio-based sorbents.

The research was funded by the Ministry of Science & Higher Education of the Republic of Kazakhstan,
Grant AP19678156.
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XHUTO3AH HEI'IBIHAET'T HAHOBOJILLEKTEPI BAP KOMITO3UIIUAJIBIK
MATEPUAJIIAP

Konoacbaes A.K., beitoum /.M., Paxmemynnaesa P.K., Tokmabaesa A.K.
Anp-®apabu arsiHnarsl Ka3zak ¥ ITTHIK YHUBEPCUTETI
zholdasbaevalmat @ gmail.com

Buononumepnep — MoHOMEpITiK OipiIiKTepaiH KalTalaHybl HOTH)KECIHIE TY31IETiH, OMOTOTHSUIBIK JKYienep apKbUIbl
TaOWFY JKOJIMEH CHHTE3/IeIIETIH KOFaphl MOJIEKYIAIBIK KochutbicTap. Kasipri Tania OnonoimMepIep TaraM eHepKaciOiHae,
MYHaH-XMMUS canacklHAa, MEAULMHA MEH (papMaleBTHKa1a KYPbUIBIMABIK XKoHE (YHKIHMOHATABIK MaTepHajiap peTiHae
KeHiHeH KongaHbic Tabyaa. OnapaplH KpaxMal, akybl3, XUTHH, 1IeJUTI003a Topi3al TaOuru Typriepi Ouocdepana TOIBIK
BIZIBIPAN aJ1a 161, OYJT OTap/Ib Y3aK YAKBIT OOMBI BIIBIPAMANTEIH CHHTCTHKANBIK ITOTMMEPIICPMCH CaJIBICTRIPFaH/Ia AJIeKaiiia
THIMJII Opi SKOJOTHUSIIBIK TYPFBIIAH apThIK Marepuai eTei.

BrononuMepriepain GHONOTHSsIIBIK YineciMAainiri, GnoaerpasanusFa YIbIpail aqybl XKOHE SKOTOKCHKONOTHSIIBIK
Kayirmeizairi Oy mMarepuangapAbl Kasipri 3aMaHfbl MEIUIMHANBIK TEXHOJIOTHsUIApJa epeKile MaHbI3Abl. MeaunuHaaa
OmomnonuMepiep Kapamapabl eMIeyre apHajlfaH TaHFBIITAp, TiH MHKCHEPUSCEI (KaHKaJ'IapLI) XUPYPTHSUIBIK  TiTic
MaTepUaaphl, MMIUIAHTATTAp MCH OHOCCHCOpIAp CHSKThl SPTYpii OarbiTTapia KCHIHCH KounaHblmaibl. Taburu
noJMMepIIep/iH iuinae xuto3at (XT) Gnomorusuibk yineciMainiri, Guoaerpasanusra KablIeT TN XKOHE AHTUMUKPOOTHIK
Oernceniniri apkacelHza epexme Hasapra ue. Ilomsunnn crmpri (IIBC) - cyna epurin, mienka Tysymi Kacueri Oap,
¢u3uKanblK OEpiKTiri >KOFaphl TMONUMEp peTiHAe KEHIHEH KOJJaHbUIafbl. Byin exki monumepaiH KOMOWHAIHMSCHI
KOMITO3ULMSJIBIK MaTepUalAapAblH MEXaHUKAIBIK, (U3MKa-XMUMHUSUIBIK JKOHE OMOJIOTHSUIBIK KacHETTEpiH >KakcapTyra
MYMKIiHJiK Oepesi.

Meipeim  okcuniHiH (ZnO) HaHOOeMNIIEKTepi — KEeH CHEeKTPIi aHTUMHKPOOTHIK ocepre He OelopraHMKalbIK
HAHOKOCBUTBIC, OJIApbl TOJIMMEPII MaTpUIatapMeH OipiKTipy apKbUibl (YHKIHMOHANIBI (apMameBTHKAIBIK XKyHenepai
xacayra Oonazpl. JKyMbeICTBIH MakcaTsl — xuTo3aH koHe [IBC nerizinge ZnO HaHOOOMIIEKTEpiMEH MOAM(UKAIIIAHFaH
YJ1Oipiep MeH refibAep CUHTE3 e, OJapAblH (PU3UKA-XUMHUSIIBIK J)KOHE aHTHOAKTEPHAJIIbIK KACUETTEPIH 3EPTTEY.

3eprrey Hotmwxkecinae XT:IIBC = 1:2 maccaiblk KaTbIHACH KOMITO3UITMSUTBIK MaTEPHAIIAP YIIH €H THIM/II, aJl IHHK
okcuai HanoOemmekTepiHiy 0,5-1% KOHULEHTpauusIapbl MaTepHAIAbIH KYPbUIBIMIBIK TYPAaKTBUIBIFBIHA OH 9Cep €TTiHi
AHBIKTAJIBI.

UK, ICK xone TI'T HoTHXKEIEpI TOTHMEPIIEP apachiHIA MOJICKYIaJIbIK JICHI€HJIC ©3apa opeKeTTecyep OONaTHIHBIH
JKOHE TEPMISUIBIK TYPAKTBUIBIKTBIH JKOFapbUIaFaHbIH KepceTTi. 3eprrey OapbichiHia (-noteHuman emmemaepi ZnO
HAHOOOIIIEKTEP] KOCBUIFaH Ke3Je Tepic C-IOTCHIHMANIBIH a0COMIOTTIK MOHIHIH TOMCHJCTCHI aHBIKTAIIbl JKOHE Oyl
OeJIeKTepIiH IEKTPOCTATUKAIBIK TEOUTYiH a3alThIM, XKYHEHIH KOJUIOMITHIK TYPAKTHUIBIFBIH JICIpETEI].

BrobLIBIpaFBITHIK KOPCETKIIITEpi OOHBIHIIA HaHOOOMIIIEKTEPl KOChUIMaraH yIipiep maMaMeH Oip anra imriHjae
TOJIBIK BIBIPaca, HAHOOOIIIIEKTEPMEH MO AN (pUKAUSTIaHFaH YnnipnepﬂiH bIIBIpay Mep3iMi 84 KyH eKeHi aHbIKTanpl. by
OJAP/IBIH KYPBUIBIMIBIK TYPAKTHUIBIFBI APTKAHBIH JKOHE naianany Mep31M1 y3apraHbiH Kepcereni. COHBIMEH Kartap,
MaTepuaiap TabuFH TYPAC bIABIPAN aNTaTHIHIBIKTAH, KOIIAHYIaH KeifliH KOpIIaraH opTaja KalIbIKChI3 XKOMBUIA/E, OyI
oJIapAbl SKOJIOTHSIIBIK TYPFBIIAH Kayirci3 (hapMaleBTUKAIBIK KOJIIaHyFa KapaM/Ibl €Te]li.

Iciny kabineri 6ofipiHIna ZnO HanoOenmekTepi 6ap yaaipiaep taza XT/IIBC ynrinepine Kkaparanaa >Korapbl bUIFal
CIHIPY KaCHeTTepiHe He eKeHI aHbIKTaiAbl. MyH/1ail KOMIIO3UTTI MaTepUaiiap xapa OCTiH bUIFallAbI XKaF 1aii/ia cakTay YIliH
THiMAL. MHKPOOHOJOTUSUIBIK  3ePTTEYNEp HOTHNKECI KOMIOBULMSUIBIK YIMIpIEp MEH TIelbACPAIH KeH CIEeKTpii
aHTHOAKTEPUAIIBIK OCIICCH/IIIIKKE HE CKEHIH KOPCETTI.

XUTO3aH KOHE TOJIMBUHWI cnupTi Herizinae ZnO HaHoOemIeKkTepiMeH MOAMMDUKAIMIAHFAH KOMIO3HIUSIIBIK
YIAipiep MeH Tenblep NEpCHeKTHBanbl (apMaleBTHKANBIK MaTepHaliap peTiHie YChIHbUIAAsl. Onap OHOIOTHSIIBIK
bIIbIpayFa Ka61neTT1 AHTHUMHUKPOOTHIK 6enceH;[1 (1)1/13I/H<anbn< TYPFBIJIaH TYPAKTBI, opi BUTFaN CiHIpy KaOileTi >KOFaphl
MaTepuall PeTiHIe KapaKkaTTapbl eMCyre, IOPLIiK TackIMalay jKyHenepl jKoHe 6acka 1a MeAMIMHAIIBIK MaKcaTTapia
THIMJTI KOJIAHBUTYBl MYMKIH.

Jepek ke3aepi
1. Jayakumar R., Prabaharan M., Nair S.V., Tamura H. Novel chitin and chitosan nanofibers in biomedical applications //Biotechnology
Advances. —2010. — Vol. 28, Ne 1. — P. 142-150.
2. Bhattarai N., Gunn J., Zhang M. Chitosan-based hydrogels for controlled, localized drug delivery // Advanced Drug Delivery
Reviews. —2010. — Vol. 62, Ne 1. — P. 83-99.
3. Axwmerosa I'.A., Cynranos b.C. buononumepiep jxoHe ojapAblH MEIULIMHAIAFbI KOJIJaHbUTYs! // Kazak XUMUSIIBIK jKypHAJIbl. —
2021. — Ne3. — b. 48-56.
4. Dutta P.K., Dutta J., Tripathi V.S. Chitin and chitosan: Chemistry, properties and applications // Journal of Scientific & Industrial
Research. — 2004. — Vol. 63. — P. 20-31.
5. CabpipoBa A.b., AGapaxmanoBa A.H. MsIpsimn okcuai HaHOOeMMIEKTEpiHIH aHTUMHUKPOOTHIK Kacuertepi // Xac rameiMmap
eHoOekTepi. — 2022. — Ne2. — b. 95-101.
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AYDBI3 CYbI 3APAPCBI3IAHABIPY ITPOBJEMAJIAPDBI

banvixbaesa I'.T., [Jopmasambem K.X., Kopaxynosa P.
KopxkbiT ATta ateiagarsl Ke3bsiiopaa yauBepeuteTi, Oiiteke 6u 29A, Kenbinopaa, 120000, Kazakcran
bal gulzhan @mail.ru

Hoctypni ¢y naiiblHoay TEXHOJIOTHUSACHI CyObl  XJIOPDMEH HEMeCe OHBIH  KOCBUIBICTAphIMECH
ne3uHGeKUUsIaiibl  KOHE  KOAryJlsiHTTap MeH  (UIOKKYASHTTapAbl KOJAAaHY apKbUIbl  KOCHAlapbl
Koaryysiusuiayabl Kamtuabl. Cyapl XJOpMEH 3apapChi3aHAbIPy €H KOIl KOJIJAHBLIATBHIH 9Jlic, OipaK OHBIH
3USHBI 9cepi 0Te KOFaphl. OJ1 MIBIPHIITH KadaTTapFa TITIPKEHIIPTill, aJZIEPTreH K dcep eTel, MaMajiaH ThIC
XJIOpJiay Ke3iHze ynaHy Kaymi Oonaabl. Amaija, XJop, €H ajlAbIMEeH, ©TKip TYHIIBIKTBIPFBIN Hici Oap >koHe
KOPPO3HUSIIBIK OCJIICEHIUIIT JKOFaphl ayblp TOKCUKAHT OOJIBIN TaObLIaAbl. XJIOP CyJaH iC )KY31HIAE KOUBLIMANIbI
KOHE acipece CyIblH MyTareHAiK KAacHUEeTTEpiH apTThipaibl. MyTareHe3ge MHKpOOpPraHM3MAEpIiH Oenricis
MaTOTeHAIK IITaMJIapbIHBIH jkaHa (opmanapbl maiijga 0ojanbl, OJapAblH ajlaM ar3achlHa, KaHyapiiap MeH
eciMJlikTepre ocepiH Oomkay MyMmkiH emec. CoHBIMEH Karap, CyAbl XJIOPMEH JIC3MH(CKIUIAY aaaMm
JICHCAYNbIFbIHA KAyINTi TallOreHOPraHUKaNbIK KochuibicTap Ty3edi [1,2]. CoHbIMEH KaTap, TOTHIKTBIPFBIII
peareHTTepli KOJJaHy Cy NadbIHIAy TMPOIECIHAC KOaryIsHTTapAbl (UTFOMUHHUH Ty31apbl) MIHACTTI TypIe
KOJIJIaHyIbl Tajam eTe/l. aTFOMUHUI Ty3JapblH KOAryJIsIHT PeTiH/e KoyJaHy OaphIChiHAa, TYHOA 1amaiaH Kerm
TY31JIe/i ’KOHE Ta3apTy KOHIBIPFBUIAPBIHBIH CY3TUIEpiH/IE IIPITeH OPraHUKAIIBIK 3aTTapAbIH TYPAKTHI )KaFbIMCBHI3
uici 6ap adrOMUHUN TYHOAChIH KOK YJIKEH mpobiieMa TybiHAaTanasl. OchklFaH OaiilaHBICTBI OYKiNT oneM[e
Oanamaltbl 9IicTepi i3/1ey JKoHe CyAbl Ne3nH(EKIsUIayabIH (PU3UKATBIK )KOHE XUMISUTBIK 9{ICTCPIH TUTHEHAJIBIK
Oaranay xanracyna [2].

[Momurexkcamermienryanuaud [[ITMI'] 6akTepUIIUATI MOJUAICKTPOIIUTI CYABI 3aJIaJIChI3-IaHBIPY KOHE
Tazanay yuiH Koinaneuiaabl. [ITMI-HbIH Qrokymsuusaiabik ocepl koHe OaKTepUIUATI MEXaHU3M1 KeNTipiireH
[3]. [I'MI" cymeH KaMTaMachI3 €Ty MPOLECiHAe aybl3 CybIH, OHEPKICIITIH aFbIH, )KY3y 0acceiiHi CyJapbIH KoHE
CAJIKBIHATY XKYHECIHJET1 Cyiap/pl Ta3ajlay MEH 3ajaliChI3AaHIbIpy YIIiH naigananansl. COHBIMEH KaTap, Cy
KYOBIpJIapblH TaTOreHJ1 OakTepusuiapiad Koprayaa kKoimaHazaslllomurekcamerwnenryanuaun [[IT'MIT] -
MOJIMCENT JkoHe (OryIHI TY3Aaphl HEri3iHae OMOIUATI mpenapaT mainanansuiaasl. [IT'MIT npenapateia cyabl
Tazajay YIIIH KOJJaHFaHMAa, CyIbl Xjopiay daici KonpanemMmaiasl. [I'MIT mpemapaThl 3apapchl3aaablpEbILI
KoHe QIOKYISIIUSIIBIK KacueT kepcereai. [T MI'xim XuMUSIIBIK MOAU(PUKAIIUSCBIHBIH OHIMIEP] YIIbl €MeC KOHE
©31HE TOH OMOIMITIK KaCUETTEPiH caKTalThIHbI gamnenaereH [4]. III'MI'xi sxorapbl peakiusuIbIK KaOiIeTke ue,
CyJlaFbl OpTaHUKAJBIK jKOHE OeHOpraHUKAaIbIK 3aTTap, COHBIH 1IIiH/IE aybIp METAJT KATHOHIAPbIMEH OaillaHbICHITT
CYJIbl XMMUSUIBIK KayilcCi3 Ta3ajaaiibl.

O/1eduerTep
1. KongpamoB B.A. I'mruenudeckas OleHKa HOBOTO MOJMMEPHOTO (IIOKKYJISHTA HOJUTEeKCaMeTHIeHryaHuauHa // T'wrueHa u
canutapus. — 1992. — Ne 2. — C. 11-13.
2. CaHHTapHO-3IHUIEMHIOJIOTHICCKHE TIpaBUia M HOpMaTHBHEL. [laBaTenpHbIe OacceitHbl. [ urneHmueckue TpeOOBaHUS K YCTPOICTBY,
JKCIUTyaTaluuu U KauecTBY BoJbl. KonTpons kauecta : CanlluH 2.1.2.1188-03. — M. : M3 Poccuu, 2003.
3. Kyzrenos O.10., Jaammmaa H.W. Ounctka u o0e33apakuBaHie BOJBI OaKTEPUIMIHBIM MTOIUAIICKTPOIUTOM // BomocHaOxeHne u
canutapHas Texnuka. — 2000. — Ne 10. — C. 8-10.

4. Gilbert P., Moore L.E. Cationic antiseptics: diversity of action under a common epithet (A Review) // Journal of Applied
Microbiology. — 2005. — Vol. 99. — P. 703-715.
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KOJIVIOUATHI XUMHUAHBI KOHTEKCTI OKbITY

Qvenovex JK.H., bBanvixbaesa I'.T., /[apmazamboem K. X.
KopxkpiT ATa ateinarel Kei3sutopa yauBepcuteTi, Oiitexe 6u 29A, Kebiiopaa, 120000, Kazakcran
nurlankyzy0019 @mail.ru

Kommonarel XUMUSIHBI KOHTEKCTTIK OKBITY/IBIH SICTEMEIIK KYWECiH iCKe achIpy/ia TEOPHUSIIBIK HETi3/1epre
CYiHeHe OTBIPBII, OKBITYIbIH TYXKbIPbIMIAMaJIBIK MOJIEINI Kacaly KakeT; MOJIeNIbJIe OHbI 1ICKe achIpy dicTeMeci
alllbUIaJIbl, AJIBIHFAH PAKTUKAJIBIK HOTHKENIEPre CTATUCTUKAJIBIK Taaay skacanansl [1].

KOHTEKCTIK OKBITYIBIH 9ICTEMEIIK KYHECIHIH MOHI KeJleCl epekesIepMEH XKy3ere achlpbuIaibl [2]:

o KommonaTsl XUMUSHBI KOHTEKCTTIK OKBITY OOJIaIIaK MyFaTiMHIH apHAHbI )KOHE 9/1ICTEMEIIK JaibIHIbIFbIH
TOJIBIKTAM YyHIeCTipyre MyMKIHIIK Oepei, THICTI Ky3bIPETTEp JKUBIHTHIFBIH KAJIBITITACThIPAIbI (HET13T1, MOHIIK-
apHaWbI )KOHE MTOHTIK-JIICTEMEITIK).

e KomutonaTel XUMHSIHBI KOHTEKCTTIK OKBITYIBIH OJICHAMAIBIK HEri3l JKYHeIiK, HWHTeTPaTUBTI,
KY3BIPETTUTIK )KOHE TYJIFANIBIK-OSIICEHIITIK ToCAepi OOBI TaObLIa b

o KomymonaTsl XUMUSHBI KOHTEKCTTIK OKBITYJbIH Ma3MYHbIH TaHAAy ipreii, KOHTEKCTIK, UHTEIPaTHUBTI,
MOJTyJIB/Ii, TOKiprOere OarbITTaIFaH JKOHE 03bIK OAFBIT MPUHIUNTEP] HETi31HAE KY3€re achbIPbLIaIbL.

e KonmnouaTsl XUMUSHBI KOHTEKCTTIK OKBITY OapBICHIHAA CTYACHTTEP KbI3METIHIH HEri3ri KOMIOHEHTTEPi:
CBIH/IAPJIbI, YHBIMAACTHIPYIIBUIBIK, 3€PTTEy, KOMMYHHUKATUBTI XoHE Oakpuiay-Oaramay (pedexcusti). Omap
CTYICHTTEPAIH OKY KbI3METIH XUMHUS MYFATIMIHIH MPAKTUKAIBIK KbI3METIHE OapbIHIIIA KaKbIHIaTaIbl.

Bomamak myramimuaepain KoyutomaTel XUMHSHBI KOHTEKCTTIK OKBITYIBIH OIICTEMEINIK JKYHeCiHIH
931pJIEHreH MOJIeN YIII KYPbUIBIM/IBIK KOMIIOHEHTTEH TYPaJbl: Ma3MYHbI-MaKCaTThl, IPOLECCYaNAbIK-0eICeH 1
XKOHE Oaraay-HOTHKEII.

Bonamak myranimMaepaiH KOIOUATH XUMHUSHBI KOHTEKCTTIK OKBITY 9/1icTeMeci OChl OKY IOHIH UTepyIiH
KociOM KOHE OMiCTeMeNiK OarbIThIH KYIICUTy uaeschiHa Herizgeneni. ON CTyIEHTTEpIHiH TOHIIK-apHANBI
(KOJIOUATHL XUMHS KYPCHIHBIH Ma3MYHBIH Hrepy Ke3iHZE) >KOHE MOHIIK-OAICTeMENIK KY3BIPETTUIIKTEepiH
(XMMUSIHBI OKBITY 9JIICTEMEC] MEH 9/IICTEMENIIK apHalbl KypcTap KypChblHa CYMEHE OTBIPBIN, KOJUTOUITHl XUMHUS
MaTepHalblHIa O/ICTEMENIK CHIMATTaFbl TalchblpMalapsl OpbIHAAY Ke3iHzae) Oipiecill KaJbIITacThIpyFa
OarpITTananbl. MbIcallbl; KOJUIOMITHl €pITIHAUIEPAIH ONTHKAIBIK KaCUETTEPIH CEMUOTUKAIBIK OKBITY €pITIH/I1
KacuerTepi-He Herizaeneai. Kommouarsl epiTiHAUIEepAiH ONTHUKANBIK KAacHEeTTepl, ONajleCUeHIMs KYObUIBICHI
PETIH/E XUMUSIIBIK KOCBUIBICTAPABIH TYCIH TYCIHAIpY/AE (U3MKA FBUIBIMBI XKETICTIKTEPIHE TOKTAIyFa OOJafbl.
Konnmouarsl XuMusi MaTepuanblHlla KOHTEKCTTI OKBITY OficTeMeci CTYAEHTTepAl oAiCTEeMeNiK aaspiayra
YHBIMIACTBIPY Maceliec xoHe O11iM Oepy IPOLECiH e3apa OKbITY UIESChI KY3€re achlpbliabl.

OjeduerTep
1. BepOurickuiit A.A. KOMIOTEeHTHOCTBIN OAXO B TEOpHst KOHTecTHOTO 00y4eHus. — M.: -UII ITKIIL] .- 2004. — 84 c.
2. Bbopucesuu, U. C. KoruenTyansHas MOJIeNIb METOJHYECKON MTOJTOTOBKU OYIYIIETO YUHUTENs B MPOIecCe KOHTEKCTHOTO O0ydIEeHHUs
¢dusnyeckoii u koswtonHoit xumun / Y. C. bopucesuu // Ilenarornueckas Hayka u oopazoBanue. — 2018. — Ne 1. — C. 36-48.
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CUHTE3, XAPAKTEPUCTUKA OCHOBAHUM IU®PA U3 XUTO3AHA U AHUCOBOI'O
AJIBAEI'NJA U TUAPOT'EJIN HA UX OCHOBE

Myxameous /[./].," Upmyxamemosa I".C.“
#Kazaxckuit HartmonanpHplii YHUBepcuTeT uM. Anb-Dapadu, 050040, Anvarel, Kazaxcran
zxc.bnm0705 @ gmail.com

OcnoBanus [1Iudda npencraBnsior cod60it a30METHHOBBIE COSTUHEHUS C ABOMHOMN CBS3BHIO MEXK/TY aTOMaMU
yriaepoja U azoTa, HaxoJsIIMe LIMPOKOE NMpPUMEHEHHE B (apMaleBTUKE B BHUJIE OMOIOTMYECKH AKTHBHBIX
TeTePOLMKINYECKIX COCIMHEHUH Onarogapst IMPOKOMY CHEKTPY OHOJIOTMYECKOH aKTHBHOCTH, BKIIIOYAst
AHTUMUKPOOHBIE, TPOTHBOTYOCPKYJIE3HbIC, aHTHOKCHIAHTHBIC U ApyTUe cBoiicTBa [1, 2].

Jlannas paboTa TMOCBSAIIEHA IOJIYYEHHIO Npou3BOIHBIX ocHoBanui Illudda Ha ocHOBe XWTO3aHAa U
aHMCOBOT'O AJIbJIETHU/IA, a TAKKE U3YYEHHUIO NX OMOIOrHYecKoi akTUBHOCTHU. J{71s monydyenust ocHoBanus Lludda
I r xuro3ana pactBopsuii B 50 mu1 2% MOJIOYHOM KUCIOTHI M MEPEMEIIMBAIIA TP KOMHATHOUM Temreparype 6
yacoB. 3areM n06aBnsiau 10 MI 3TaHOJNBHOTO pacTBopa aHMcoBoro ampaeruna (1,86 MM) u mpomomkanu
nepememuBanue npu 50 °C emé 6 yacoB. OOpa3z0BaBIIUNUCS MPOAYKT OCaKAAIH 5% pacTBOPOM THAPOKCHUIIA
HaTpust, GUIBTPOBAIH, IPOMBIBAJIU BOJIOIM M STAHOJIOM, a 3aTEM CYIIHIU B JIUNOMUIBHON CYIIKE.

Jis momydenwust rugporens u3 oopasna XT-AA ¢ coorHomeruem 1:2, 0,2 T MOIUPUITUPOBAHHOTO XUTO3aHA
pactBopsuin B 10 mu1 2% pacTtBopa MOJI0O4HOM KHUCIIOTHL. [lonmydeHHsblil renp HelTpanu3oBanu kaneinbHo 0,5 M
NaOH no pH 5,0. B kauecTtBe 3arycturesns uCnob30Baiu 7,5% BOIHBINA pacTBOP METHJILIEIUIIOJIO3b], JO0AaBIISS
€ro K refto B cooTHoeHuu 1:3 mo macce.

Nnentudukamus monydeHHBIX oOpasneB XT-AA Obutm NpoBeneHb ¢ ucnoiib3oBanueM HK-
cnekrpockonuu u SIMP-cnerpockonuu. MK-criekTpbl urctoro xuro3ana u ero ocHoanuii [lludda XT-AA B
cootHomeHusx 1,6:1, 1:1 moka3sIBaroT ycnemHyo Moaudukaniio xuro3ana (XT) aHucoBsIM anmbaeruaom (AA),
0 uéM CBHJETENIbCTBYET OOHapyxeHHble NMukH mpu 1640-1690 cm' KOTOphIE COOTBETCTBYET BaJCHTHBIM
konebanussM C=N-cBs3u. I[Iporonnsie SIMP-crieKTpsl CHHTE3MPOBAaHHBIX COCTUHEHUN OBUTM TOJYYEHBI C
ucnonb3oBanueM D:O B kadectBe pactBoputens. [ns obpasua XT-AA npu MoabHOM cooTHomeHuu 1,6:1
3adukcupoBaH curHai Ha 9,36 ppm, nipu cootHomeHuu 1:2 Ha 9,44 ppm, a npu cootHoumenuu 1:3 — Ha 9,03
ppm, 4TO yKa3bIBaeT Ha HaJM4YUe O-MPOTOHA B UMHHHOM rpymme (C=N).

TepmorpaBumerpuueckuid ananus (TT'A) u nuddepenumanshas ckanupyromas kaiaopumerpus (JCK)
MoKa3aJiv, 4YT0 MOJU(pUKAILIKs XUTO3aHa aHUCOBBIM AJIbJICTUIOM YBEITMUYHMBAET OCTATOYHYIO MAcCy U TEMIIepaTypy
crexnoBanus ¢ ~115°C go ~125°C 3a cuér oOpa3oBaHMs MMHHHBIX CBSI3€ M BBEIEHUS apOMaTUYECKUX
(bparMeHToB, OTPAHUYMBAIOLINX NOJBHKHOCTh OJIMMEPHBIX LEMEH.

JUJ1s OLIEHKU TUKCOTPOIIHBIX CBOMCTB Ma3el ObUIM MOCTPOEHBI T'paMKH 3aBUCUMOCTH CKOPOCTH CIBUTA OT
HanpsDKeHUs M BA3KOCTH. 'esin Ha ocHoBe MoauduumpoBaHHoro xuro3ana (XT-AA) nposiBUIM TUKCOTPOITHOE
MOBE/ICHHE C BBIPAXKEHHOM METIel rucTepesrca, CBUIETENbCTBYIOMIEH 0 Xopollel y1000yKI1aJpIBa€MOCTH.

AnTHnOakTepuanbubie cBoiictBa XT-AA onenuBanmuck npotuB E. coli, S. aureus u C. albicans. Ilo
CPaBHEHHUIO C YUCTHIM XMTO3aHOM, OH [T0Ka3aJl JIy4llIle pe3yJabTaThl, CO3/1aBas 30Hbl UHTUOUpOBaHUs 6—7,67 MM.
3T0 NOATBEPXKIAET €ro NOTEeHIHAN Kak 3()(hEeKTHBHOTO aHTUMUKPOOHOTO CPE/ICTBA.

DKCrepuMEHTHI JUISl UCCIIeI0BAaHUS aAT€3UBHBIX CBOWCTB MPOBOIMIINCH TPHKIBI ISl KQXKI0T0 00pasia Ha
CBUHOH Koxe. DiayopeciieHTHbIe H300paXeHUs TOKa3alH, YTO YACTBHINA XUTO3aH YAePKUBAETCS JTy4dIlle, YeM Teflb
XT-AA, 4TO NOATBEPKIEHO KOJUYECTBEHHBIM aHaIN30M B Imagel®.

Jluteparypa
1. Raczuk E. et al. Different Schiff bases—structure, importance and classification /Molecules. — 2022. — T. 27. — Ne. 3. — C. 787.
2. Mounika K., Pragathi A., Gyanakumari C. Synthesis characterization and biological activity of a Schiff base derived from 3-ethoxy
salicylaldehyde and 2-amino benzoic acid and its transition metal complexes //Journal of scientific research. — 2010. — T. 2. — Ne. 3. —
C.513-513.
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MATHUTTEJII'EH HOHOTPOIITHI IOJIUMCAXAPU IT'NAPOI'EJIBAEPIHIH AJIBIHY bI

Mypmaza M.A., Troctonosa b.b.
on-Dapabu amvindaevl Kazax yimmeix ynusepcumemi,
e-mail: madinamurtaza002 @ gmail.com

Kazipri 3amanfbl OmomeauimHa MeH ¢apMalleBTUKa cajajlapblHAaFbl MaHBI3/IbI OarbITTapAbIH Oipl —
noJicaxapujl Heri3iHAeri ruaporenbaep xacay. byn KypsuibiMaap TaOuFu OuonoiauMepiiepiiH (ajabruHart,
XHUTO3aH, MEKTUH, T.0.) HOHOTPONTHI TeJIbJICHYI HOTHKECIH/IC AJIBIHA I KOHE OJIAp/IbIH KOJIJaHY asiChl 6T¢ KeH —
JOPUTIK 3aTTapIbl KETKI3y KyHenepi, TIH HHKEHEPHICHI, xKapakaTThl eMJey Kypanaapsl, T.0 [1].

I'uaporenbaepre ChIpTKBI ocepiepre (MarHUT epici, pH, Temmneparypa) »kayam OepeTiH KacueT Oepy
apKbUIBI ONApJbIH (YHKIMOHANIBIK MYMKIHIIKTEpPIH apTTBIPY, COHBIH INIIHJE MAarHuTTi OeieKTepMeH
MoOU(UKAISIIAHFaH HOHOTPOITHI TUIPOTENbIEP €PEKINe KbI3BIFYIIBUIBIK TYAbIPaasl. MyHIal KypbUTBIMIAP
CBIPTKBI MarHUT OPICiHIH oCepiMeH OaFrbITTANbII, TOPUTIK 3aTTap/ bl HAKTHI KAXKETTI Kepre KeTKizy MyMKIHIIriH
KamTamacei3 ereni [2]. bi3aiH >KyMBICBIMBI3/Ia HATPHH adblHHATBI HETI31HJAET! THIPOTEIbACp TEMIpP OKCHII
HETi31HJeriT MAarHWTTI HaHOOeJIIEeKTepMEH MOAW(UKAIUSIIaHAbl. AJIBIHFAH MAarHUTTEIreH HWOHOTPOIITHI
THIIPOTEIIbACD KaJbIMi XJIOPHI EPITIHAICIHIC TelIbJCHY apKbUIbl JNaiblHAAMAbl. JKYMBICTBIH MakcaTbl —
OCBIHJIall THUIPOTEINBIACPIIH KYPBUIBIMIBIK-MEXaHUKAIBIK KACHETTEPiH, COHBIH IMIIHIEC ICIHY JOopexeci MeH
MarHuT epiciHe »ayan OepyiH 3epTTey. 3epTTey OapbIChlHIa OpTYpIli apaKkaThlHACTA Karcynanap JaibIHAabIII,
THJIPOTENBACPAIH MOP(OIOTHACH ONTHKAIBIK Mukpockomus, UK crnekrpockomnus xone COM omicTepiMeH
3eprreninai. CoHbIMEH KaTap, PEOJOTHUIBIK KaCUeTTEpl MEH ICiHy KaOieTi aHbIKTalnbIHIbL. ['Haporensaepain
KYpaMBIHJaFbl MAarHUTTI OeJmekTepliH OipKedki Tapaxybl MeH OHOCOHKECTiri 3epTTerim, ajblHFaH
KYPBUIBIMIAPIbIH OMOMETUIIMHAJIBIK KOJJIAaHYFa JKapaMIbUIBIFBI OaFanmaHibpl. HoTWKeciHIe, MarHUTTEITCH
MOHOTPONTHI THUAPOTEIBACPAIH >KOFAPhl KYPBUIBIMIBIK TYPAKTBUIBIK, CBIPTKbI MAarHUT ©piCiHe OarbITTaly
KaO1J1eTi JKoHe APLIIK 3aTTap bl KETKI3Yre MKeMIUTIK TAaHBITAThIHBI AoMenaeHal. KopbIThIHIbIIAN Kere, HaTpuid
AJIbIMHATHI HET131HJeTi MarHUTTENreH MOJIMcaxapu] THAPOTeNbAepl KONIaHy JKaFbIHAH BIHFAMIIBI )KOHE Ka3ipri
3aMaHFbl JOPLIIK TackIMaiaay Kyienepi MeH TiH MH)KEHEPHSCHI YIIiH MepCreKTUBaIbl MaTepuai Jen OomkaM
Kacayra 00JajIbl.

O/eduerTep
1. Zhang L., Chen L., Wang A. (2020). Magnetically responsive hydrogels for biomedical applications. Journal of Materials Chemistry
B, 8(1), 12-30.
2. Qiu Y., Park K. (2012). Environment-sensitive hydrogels for drug delivery. Advanced Drug Delivery Reviews, 64, 49—60.
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SECTION 4. APPLIED ASPECTS OF COLLOIDAL CHEMISTRY AND SUSTAINABLE
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MN3YYEHUE BJIMAHUA KOMIIO3SUTHBIX ®JIOTOPEAT'EHTOB HA D®@PEKTUBHOCTD
OBOI'AINEHUA TOHKOANCHEPCHBIX MUHEPAJIOB METOIOM MUKPO®JIOTAIIHN

H.K. Tycynbaes, b.E. [loynem
AO «Muctutytr Metamnypruu u O6oramenus», Satbayev University, Anmatsl, Kazaxcran

b.d.e.metal @mail.ru

B mnocnemnme roapl HaOmOgaeTcs pocT HMHTEpeca K pa3paboTke A(PGEKTUBHBIX TEXHOJIOTHHA IS
oboraimeHust TPyAHOOOOraTUMBIX TOHKOJUCHIEPCHBIX pyld. OJHUM U3 NEPCHEKTHBHBIX METO/AOB SIBJISETCS
MUKpO(DJIOTalMg C HCHOJIH30BAHUEM KOMIIO3UTHBIX (PIIOTOpEareHTOB, KOTOpPHIE CIIOCOOHBI TOBBICUTH
CEJIEKTUBHOCTh U 3(P(PEKTUBHOCTD MPOLIECCa, a TAKKE CHU3UTh PacXoJl peareHToB. MUKpoQIIoTalus 03BOJISET
3HAYUTENBHO YIYUYIIUTh HM3BJICYCHUE IIEHHBIX KOMIIOHEHTOB M3 CJIOXHBIX MHHepaioB [1,2]. B HacTosmem
UCCIIE/IOBAHUM PACCMOTPEHO BIIMSHUE TAaKMX DPEAreHTOB Ha KIIOYEBblE (PU3MKO-XMMHMUYECKHE I[apaMeTphbl
¢noTauuu, BKIMIOYas pasMep (HOPMHUPYEMBIX MHUKPOIMYIBCHH, a TaKkKe HX BIMAHHE HA 3PPEKTHBHOCTDH
M3BJICUEHUS MTOJIE3HBIX KOMIIOHEHTOB U3 TPYIHOOOOIaTUMBIX PYI.

B pabote ObuTM MOTYYEHBI KOMIIO3WIMOHHBIE MUKPOAMYJIBCHH Ha OCHOBE (DIOTAIIMOHHBIX PEarcHTOB
(BT®-163, SF-580, C7, MP-2) ¢ ucnonb3oBaHHEeM YIbTPa3BYKOBOTO aucrepraropa. lccrienoBano BiausHUE
MOIITHOCTH M BPEMEHH YJIbTPA3BYKOBOTO BO3ICHCTBHS HAa CPEAHUNA pa3Mep YacTHIl KaK HHIUBUIYaIbHBIX, TAK H
KOMIIO3ULMOHHBIX CMeceil. YCTaHOBJIEHO, YTO C POCTOM MOIIHOCTH M BpeMEHU OOpabOTKM HabIromaeTrcs
yMEHbIlIEHUE pa3mepa yactull, ocooeHHo B cmecsix MP-2+C7 u BT®:C7:SF-580. Munumanshsiii pazmep (0,1
MKM) A0CTUTHYT 11 MP-2+C7 ipu 450 Bt 1 30 mun. (Tabnuma 1).

Tabnuma 1. Pazmep wactun (MKM) cMeceil pu pa3TuYHON MOIIHOCTH 00paOOTKH 3a pa3Hble MHTEPBaJbI
BpEMEHU

5 muH | 10 muH | 15 muH | 30 MHH

Ne | CocraB cmecn MomHocTh, B ) (vicM) (vicv) (M)

7 | BT®:C7:SF-580 (5:15:80) | 250 9,5 5,5 15,9 26,9

8 | BT®:C7:SF-580 (5:15:80) | 350 5,6 4,0 3,8 10,7

9 | BT®:C7:SF-580 (5:15:80) | 450 49 3,7 2,8 2,03

10 | MP-2+C7 (6:1) 250 9,8 3,9 1,9 0,6

11 | MP-2+C7 (6:1) 350 8,6 5,4 1,8 0,5

12 | MP-2+C7 (6:1) 450 7,5 3,8 1,2 0,1

[IpoBeneHHbIe (IIOTAIIMOHHBIE WCHBITAHUS C J00ABICHUEM MHKPOAIMYIbCHUU TONTYYEHHBIE OT OJHUX
neHooOpasoBaresieil 1 KOMIO3UTHBIX (PJIIOTOpEareHTOB MOKa3aJIk yBEJIMYEHUE U3BJICUYCHHS 30J0Ta Ha 4—5% u
s dexkTuBHOCTH OOorameHus: Ha 5-10% Ha mepesene OCHOBHOW M KOHTPOJBHOM (hJIOTalluU MO CPaBHEHHIO C
0a30BbIM ONBITOM. Pe3ynpTaThl (DJIOTALMOHHBIX OIBITOB TMOATBEPKAAIOT 3(PPEKTUBHOCTH TNPUMEHEHUS
MUKPOQIOTAINH C UCTIOTIH30BAHUEM MUKPOIMYIbCUU (PIIOTOPEAreHTOB ISl U3BJICUEHUS [IEHHBIX KOMIIOHEHTOB
u3 TpynHOOOOraTUMBIX pyA. ONBITEI MPOBEAECHBI B JAOOPATOPHBIX M MOJYIPOMBILIUIEHHBIX MaclTabax ¢
npuMeHeHueM TypOoduotatopa coOcTtBeHHOW KOHCTpykiuu [3]. [lomydeHHble pe3ynbTaThl HMEIOT
MPaKTUYECKOE 3HaUEHUE JUIsl TOPHOAO0OBIBAIOIIEH TPOMBIIIIEHHOCTH, CIIOCOOCTBYS YCTOMUMBOMY Pa3BUTHIO 3a
CYET ONTUMHU3AINH PECYPCOMOTPEOJICHUS U CHIKEHUS DKOJIOTHUECKOM HArpy3KH.

Jluteparypa
1. Tycyn6aes H.K. Ilytn natencudukanmm ¢uaoranuu cynshuansix pya. (Mosorpadus) Anmarsr. 2017. - 244c.
2.Tusupbaev N.K., Rulev N.N., Semushkina L.V., Narbekova, S. M. Intensification of flotation of technogenic gold-containing raw
materials with the application of a modified foamer // Obogashchenie Rud. — 2019. — Vol. 2019, No. 2. — P. 15-19.
https://doi.org/10.17580/0r.2019.02.03 .
3. Tycyn6aes H.K., Kaceim6epredaes b.T., OmapoB A.T., Kanracos H.H. Cucrema 1 crioco6 HachIieHHss MHOTOKOMIIOHEHTHOH cpeJibl
aKTUBHBIMH MUKpOITy3bIpbKaMu. EBpazuiickoe marenTHoe BeqoMcTB0.EA044312B1 ot 16.08.2023.
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HNCITIOJIb3OBAHUE KOMITIO3NIITMOHHbBIX ITOJIMMEPOB U1 ITOBBIINEHU S
HE®TEOTJIAYHA IIJIACTOB

HUca A.b., beiicenbaes O.K., )Kycunbex I".C.
IOxno0 Kazaxcranckuii ynusepcutet uM. M.Aya3oBa, llIsimkenT, Kazaxcran
E-mail: isa.aziza@mail.ru

BonbmmHCTBO HEPTIHBIX MecTOpokaAeHnH Ka3axcTaHna HaxXoaaTCs Ha 3aBEpILAIOIIEM dTane pa3padoTKH,
YTO CONPOBOXKJIAETCA CTAOMIIBHBIM CHHKEHHEM 00beMOB J0ObIYM HeTH. IlocTOsHHAs IKCIUTyaTalus MIacToB
IIPUBOJUT K UCTOIICHUIO U3BJIEKAEMbIX 3aI1aCOB CKBa)KHH.

Jlnist OBbILIEHHST He(PTEOTAAYN IIUPOKOE MIPUMEHEHHE HaXOJAT TEXHOJIOIUU MOJIMMEPHOIO 3aBOIHEHMS.
OpaHako B JaHHBIX METOAAX NPEUMYILECTBEHHO UCIIONb3YIOTCSI UMIIOPTHBIE IOJMMEPHBIE PEAr€HTHI, YTO BICUET
3a co00i1 3HaUNTEIbHbIC (PMHAHCOBBIE U3IEPKKH JUIsl He(hTen00bIBAIOIIMX U NepepadaThIBalOLINX KOMIIaHUH. B
CBSA3M C ATHM aKTyaJbHOM 3a7auedl SBISIETCS IOMCK JOCTYIIHOTO BTOPHUYHOI'O XHMHUYECKOTO ChIpbs IS
MOJTyYEeHHUs MTOJUMEPHBIX PEareHTOB, MPUTOAHBIX JJIS MCIIOJIb30BAaHUS B MPOLIECCE MOJMMEPHOTO 3aBOJHEHUS,
YTO IO3BOJIUT CYIIECTBEHHO CHU3UTh 3aTPaThl.

PazpaOoTka TEXHOJOrMH IPOU3BOACTBA KOMIIO3MLIMOHHBIX MOBEPXHOCTHO-aKTUBHBIX MOJMMEPOB C
MCTIOJIB30BAHUEM MECTHOTO CHIPhSl M OTXOJIOB TPOM3BOJCTBA MMEET OOJIbIIOE 3HAYEeHUE I HeTerazoBOi
orpaciu Kaszaxcrana. [IoBepXHOCTHO-aKTUBHOE CMauMBaHHE IMOJIMMEPHOM KOMIO3MLMN Ha OCHOBE KMPHBIX
KHCJIOT TOCCHUIIONOBOM CMOJBL, (opMaliiHa, TIWIEpUHa, MepcyiabdaTa Kamus ©u OucyiabpuTa HATpUs
CIIOCOOCTBYET YBEJIMUEHUIO HEPTET0OBIUM U3 TOJ3EMHBIX I1J1ACTOB.

[TosrydyeHbl HOBbIE KOMITIO3UIIMOHHBIE TOBEPXHOCTHO-AKTUBHBIE IOJMMEpPHI Ha OCHOBE IOJUAKpHIaMUJa
METOAOM THUAPOJN3a THAPOKCUAOM HATpUs € HocienyrooleM Moaudukanued B NPUCYTCTBUM (opMaiuHa,
THOCYNb(aTa HATPHS WK KUPHBIX KUCIIOT TOCCUTIONOBOM cMOJIbI, ripu Temrieparype 353-363K, Bpemenu 4,0-4,5
yaca. [Ipeanoxen crnoco® moixydeHus reib — MOJUMEPOB Ha OCHOBE CMHTE3MPOBAHHBIX MOJIMMEPOB METOAOM
CIIWBKU B MPUCYTCTBUU WHUIIMATOPOB Tepcybdara Kanus u 6ucynbdura Hatpus npu temneparype 60-80°C B
teyeHuu 1,0 yaca a1 nmoBbIIEHUS Y3(PPEKTUBHOCTH BBITECHEHUS BBICOKOBSI3KMX Hedrel. [lokazaHO BiusHUE
KOHIICHTPAIIUU TIOJTYYeHHBIX MOTMMEPOB (TutactoBas Boaa 100 r/m) Ha KWHEMaTUYeCKYI0 BSI3KOCTh KyMKoOIbCKOM
He)TH, KOTopas cHuKaeTcs 10 13-14 Mm%/c, Mpu KOHIIEHTpAlUU KoMIo3uuonHoro nonumepa C= 0,4%. Ha
naboparopHoit ycranoBke YUK-C(2) onpeneneno, yto Ha 00pa3iiax ropHbIX MopoA (KepHa) Mpu UCTIOIb30BaHUH
koH1eHTpauuu C=0,4% BOAHOTO pacTBOpa NOJIYUYEHHBIX MOIUMEPOB, KO3 (UIMEHT BbITeCHEHNs: KyMKoIbcKoi
Heptn wu3 rpyHTOoBOoro rtiacrta cocraBiuger K=7%. Merogom JITA moka3aHo, YTO YCTOMYHMBOCTH
KOMITO3UIIMOHHBIX ITOBEPXHOCTHO-AKTUBHBIX IOJIMMEPOB K BBICOKOH Temmeparype coxpassercsa 1o 160°C,
noBbIIeHue Temneparypsl Boitie 200°C npuBOIUT K JECTPYKTUBHOMY Pa3IOKEHHUIO MOJMMEpA.
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REGULATION OF THE RHEOLOGICAL PROPERTIES OF DARBASINSKAYA CLAY
SUSPENSION USING POLYMER COMPOSITIONS

Artykova Zh.K., Beisenbaev O.K.
South Kazakhstan Research University named after M. Auezov, Shymkent, Kazakhstan
articova@mail.ru

This study explores the possibility of regulating the rheological properties of suspensions based on Darbaza
clay through the introduction of various polymer compositions. It has been shown that modification of the system
using water-soluble polymers significantly reduces viscosity and improves the thixotropic characteristics of the
clay suspension, which is particularly relevant for its application in drilling and plugging fluids. The research
includes a comparative analysis of the effects of different types of polymers and their concentrations on the
structural and mechanical parameters of the system.

In recent years, both in Kazakhstan and abroad, there has been growing interest in the use of acrylic
polymers and copolymers due to their enhanced protective capacity and thermal resistance. A method has been
developed for producing a multifunctional polymer reagent for drilling fluids aimed at regulating the structural
and mechanical properties of Darbaza clay. The synthesis is carried out through the hydrolysis of polyacrylonitrile
using sodium hydroxide and sulfuric acid in the presence of fatty acids derived from gossypol resin. The
theoretical significance lies in the implementation of copolymerization processes involving acrylonitrile and
vinylsulfonic acid via stepwise hydrolysis and subsequent modification of the resulting novel multifunctional
(amide, imide, carboxylate, sulfo group, etc.) thermally and salt-resistant composite polymer reagent.

A method has also been developed for obtaining a composite polymer reagent to regulate the rheological
and filtration-technological properties of drilling fluids. It has been established that the developed polymer reagent
is based on hydrolyzed polyacrylonitrile treated with sodium hydroxide and sulfuric acid in the presence of fatty
acids from gossypol resin. This composite polymer reagent effectively regulates the rheological and filtration-
technological properties of clay suspensions based on Darbaza clay.

The optimal concentration of the reagent for stabilizing clay suspensions has been determined to be 0.5%
in the drilling fluid system. It has been proven that the composite polymer stabilizers of the "SANVSK" series
belong to the class of thermally and salt-resistant stabilizing reagents, remaining stable at high temperatures (up
to 180-200 °C) and in saline environments. They retain their stability in systems containing up to 20% sodium
chloride and 2% calcium chloride, making them highly effective stabilizers for low-clay drilling fluids. The
interaction mechanism of the SANVSK-2 stabilizing reagent with dispersed systems has been studied, and the
effect of reagent concentration on the formation of adsorption-solvation layers responsible for dispersion
stabilization has been determined. Due to the presence of amide, imide, carboxylate, and sulfo functional groups,
the polymer reagent not only demonstrates high resistance to saline aggression but also contributes to a reduction
in the friction coefficient during wellbore drilling.
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APPLICATION OF LENS-LESS MICROSCOPY TO THE MONITORING
OF EVAPORATING COMPLEX COLLOIDAL DROPLETS IN REAL TIME

0.V. Gradov, M.A. Gradova
N.N. Semenov Federal Research Center for Chemical Physics of the Russian Academy of Sciences,
Moscow, Russia
o0.v.gradov @ gmail.com, m.a.gradova@ gmail.com

Lens-less microscopy is a smart cheap and flexible alternative to the conventional optical microscopy with
an extended application area from the industrial chemistry to biomedical diagnostics [1-3]. Due to the absence of
complex optics and direct sample positioning on the sensor surface this technique is especially suitable for the
real-time studying of dynamic processes in colloidal droplets. Lens-less devices allow in situ monitoring of a
wide variety of complex physical and chemical phenomena in microheterogeneous systems, such as: self-
assembly of micro- and nanoparticles in the microdroplets of complex colloids upon desolvation with the non-
equlibrium dissipative structure formation; phase transitions (evaporation, condensation, melting, crystallization)
and other heterogeneous processes (e.g. dissolution, precipitation, coagulation, etc.) with the detailed
visualization of the mass transfer pathways; heterogeneous chemical reactions (including catalytic and
autocatalytic ones) with the reagent flow and particle dynamics visualization; dehydration of the polymer and
surfactant solutions including aggregation, coacervation, and coalescence phenomena with the resulting film
formation and its subsequent cracking; the response of the active colloids to the external factors, such as heating,
light irradiation, magnetic field application, etc. The detailed study of such processes in real time contributes to
the understanding of the fundamental mechanisms of heat and mass transfer in both equilibrium and non-
equilibrium conditions, and allows to control the resulting pattern formation and crucial parameters of the micro-
/nanoparticles synthesized [4,5].

This report briefly describes the application of lens-less microscopy for the study of evaporation-driven
self-assembly of kaolinite microparticles dispersed in the mixed water-miscible solvents. During the sessile
droplet evaporation from the horizontal cover glass surface convective thermocapillary flows induced by the
temperature and surface tension gradients across the droplet area resulted in the complex solute particle dynamics,
clusterization, and various evaporation pattern formation including conventional coffee rings, central particle
deposition, and more uniform particle distributions depending on the mixed solvent composition. The most
pronounced particle movement during centripetal droplet evaporation was observed in the presence of the volatile
co-solvents in water-acetone and water-alcohol mixtures, while in the presence of dimethylformamide oppositely
directed solvent flows leading to the peripheral particle deposition were observed. This difference can be
attributed to the viscosity and surface tension variations in the complex solvents resulting in the complex behavior
of the dispersed particles in non-equilibrium conditions. The data obtained confirms the applicability of lens-less
microscopy for studying self-assembly processes in colloidal systems.
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THE DEMULSIFICATION OF MODEL CRUDE OIL EMULSIONS USING NONIONIC
SURFACTANTS

Sailaubay E.I., Kadyrbay 1., Adilbekova A.O., Kerimkulova M. Zh..
Al-Farabi Kazakh National University, Almaty, Kazakhstan
saylaubay2001 @ gmail.com

One of the primary goals of the crude oil industry is to obtain crude oil that does not have any dispersed
water in it. During the extraction of crude oil, the formation of water-in-oil emulsion occurs. These emulsions are
extremely stable due to the presence of various stabilizers and cause various problems including catalyst
poisoning and the corrosion of equipment. These complications happen due to the inorganic salts dissolved in
water. To eliminate these problems, improve the quality of the oil and meet the production and transportation
requirements, it is necessary to separate oil from water.

The separation of emulsion into two distinct phases is called demulsification. Various techniques are used
to destabilize emulsions, for example chemical, biological, membrane, electrical and microwave irradiation.
Chemical treatment involves the addition of chemical agents to separate the emulsion. Efficient demulsifier for
separation of water in W/O emulsions have high values of hydrophilic-lipophilic balance (HLB) [1]. There have
been studies that evaluate the performance of nonionic surfactants in destabilization of crude oil emulsions, but
these studies are very scarce [2-3].

To evaluate the effects of various Tween demulsifiers, water-in-oil (W/O) model emulsions of different
concentrations were made by the combination of sodium chloride solution with crude oil obtained from the Qonys
oilfield, Kyzylorda region. These emulsions were treated with various nonionic surfactants and by means of
thermostatting. The results show the ability of various tweens to destabilize model emulsions, with
demulsification efficiency close to 100%. The combination of coal fly ash (CFA) and tween 60 was studied in
20% emulsions, which improved the demulsification efficiency for those emulsions. However, the full extent of
the effect of this combination requires further evaluation.
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1  Rondén, M., Bouriat, P., Lachaise, J., & Salager, J. L. Breaking of water-in-crude oil emulsions. 1. Physicochemical
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2 Roodbari, N. H., Badiei, A., Soleimani, E., Khaniani, Y. Tweens demulsification effects on heavy crude oil/water emulsion //
Arabian Journal of Chemistry. — 2016. — Vol. 9. — P. S806-S811.

3 Adilbekova A.O., Faizullayev S., Bayekenov A., Kujawski W. The effect of fly ash and Tween 20 combination in water-in-crude
oil emulsions treatment // Engineered Science. — 2023. — Vol. 25, No. 2. — P. 955.

The research for this article was carried out within the framework of the project «Development of
demulsifiers for oil emulsions based on fly ash and nonionic surfactants» IRN AP23488429 with grant funding
from the Science Committee of the Ministry of Science and Higher Education of the Republic of Kazakhstan.
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TAFAM OHAIPICIHAEI'T KOJIVIOUATAP KOHTEKCTIHAE CAHABIK BIJIIM BEPY
PECYPCTAPBIH KACAY

Cazam A.A., banvikbaesa I'.T., Tynezenosa I'.V.
KopxkpiT Ata ateingarsl Kei3eutopaa yausepeureri, Aiiteke ou 29A, Kezsutopaa, 120000, Kazakcran
aigerim.askarkizi0l @mail.ru

KoHTekcTi OKBITYy — OKy TMpOIECIH IIbIHAWBI OMIpJIK >KarjailapMeH OaijlaHBICTBIpA OTBIPHIIL,
OLTIMaTYIIBITIAPABIH, KY3BIPETTUNIKTEPIH KaJBIITACTHIpYFa OarbITTaFaH MHHOBAIMSUIBIK ofic. Jloctypm Oiimim
OepyleH ailpIpMaIIbUIBIFRL, OUTIMII Jkaif FaHa »KaTTayra €Mec, OHbl KOJIJaHyFa, Tajjayra »XoHE eMIipiiK
Mocenenep/l Imenryre OarbITTaiifpl. biliM  amymbliapablH TaHBIMIBIK OPEKETIH JICYMETTIK-TOXIPHUOeIiK
OpeKeTKe aiHaJIbIpa OTHIPHII, OJIAP IbIH AKIAPATTHIK, KOMMYHU-KATUBTIK, ©31H-031 YUBIMIACTHIPY JKOHE TaMBITY
KaOlIeTTepiH KeTuaipyre bikman etemi [1].

Kommonarsr Xxumus MaTepralibiHIa CTYACHTTEPIIH 9ICTEMENIK JaWbIHABIFBIH YHBIMIACTBIPY MOCcEeCiHe
KATBICTBI OU1IM Oepy MpOIeCciH e3apa OKbITYJa KOHTEKCTIK OKBITY OoJalIiaK MyFalliMHIH MOHIIK-apHaibl jKoHE
MOH/TIK-9IICTEMEITIK TAaHBIHABIFBIH OipiKTipyre MyMKiHAiK Oeperi. Kommonarel XuMUsTHBI KOHTEKCTIK OKBITY/IBIH
epEeKILEeNIri-CTyIeHTTIH OeNCeHAUTIriHiH OapibIK oJeyeTi KaMThUIFaH, OJ TaHBIMJBIK JKOHE KOciOH
MOTHBAIIMSHBIH JIaMyblHA ce0en 00JIaThIH MOJICIBACHIEH KOCiOM KaFaaiiap/ia OKy Ma3MyHBIH HUTe€pPe OTBIPHIII,
Oencenai mo3unuana 6onanel. bonamak myraniMaepIiH KOJUIOMATHI XUMUSHBI KOHTEKCTTIK 3€pTTey MPOIECiH
YUBIMIACTBIPYBI 1C-OPEKETTI BIHTAIAHIBIPY, UIeCle MaWbIHABIK, TAWBIHABIK Ke3eHJAepi, KociOM KBI3METTI
MOJIETIB/ICY KOHE ©3apa OKbITY MPUHIIMIITEP] HET131HAe JKy3ere achipbliaibl. KOMIOUATHIK XUMUSHBI OKBITY IBIH
KOHTEKCTI CTYIEHTTEP/iH IToH OOMBIHIIA ipreii OUTiMAepiH KaJbINTacThIPYyFa BIKIIAJ €TETiH )KOHE COHBIMEH Oipre
o/icTeMeNiK OarbITThl YCTaHATBIH OCBIHAAN (opmanapiabl, SIICTEPIl, 9iCTep MEH TEXHOJOTUsIapAbl KOJIIaHy
apKBLIBI KAMTAMAChI3 CTUIC/I.

KonTekcrik 6i1iM OepyAiH aKnapaTThIK Ma3MYHbI OipKaTap TajanTapabl eCKepe OTBIPBIN ko0ananaasl [2]:

-CEMHUOTHKAJIBIK — MaHBI3/bl aKIIAPATThl YHBIMIACTBIPY;

-TICUXOJIOTUSITBIK-TUAAKTUKATIBIK — OKY MaTepHAIbIMEH >XYMBIC ICTEY/IH BIHFAUIBUIBIFBIH JKOHE OHBI
MEHTepY/liH MaHBI3BIH alfKbIH/IAY;

-FBIJIBIMU — OKY IOH1 FBUIBIMHBIH 1preTachlH >Kyielnl Type KepceTyl THIC; KOCINTIK-0KY MOJeNbAepiHae
TyTac KociOu KbI3METTIH HEMECE OHBIH 1p1 (parMeHTTEpiHIH Ma3MYHbI YChIHBUTYBI KayKeT.

bizaig 3eprrey kyMbIchIMBI3 OoifbiHIIa KOO—ma XUMHS MeJarorukanblk OuTiM OepyAe KOJIOMATHI
XUMUSHBI TaFaM KOHTEKCTIHJIE OKBITY HOTIXKeciHAe «Taram eHIIpiciHIEr KOJUIOUATAp CaHIBIK OuTiM Oepy
pecypcTapbl» YChIHBUIABL. KypcThIH Ma3MyHBIHJIA KOJUIOMATHI €PITIHAIED KOHE ONap/blH KaCUETTEepiH Taram
OHJIIPICIHIH TEXHOJOTHSUIBIK TpOIlecTepl HETi3iHAe KoiaaHOanel OuliM  Oepy apKbUIbl KabIITACTHIPY.
biniManyrmbimapapl  KOJUIOMATHL XUMHS MPHUHIMUITEPIH IC KY3iHAE KONJAaHY MaKCaThbIHAA MPAKTUKAIIBIK
IKCIIEPUMEHTTEpTe 0ayITyIbl KaMTHIbI. KOJITOMTE XUMUSHBI TAFaM KOHTEKCTIH/IE OKBITY MPUHITUNTEPIH CHTI3Y
O1miMaTyIbIIapAbIH TaFAMTAHY FBUIBIMHU TYCIHIKTEPIH MOHAIK KOHE METAMoHAIK MaKcaTTa KalbINTaCThIPATHIH
MaHBI3]IbI KaJiaM OOJIbIT TaObLTa IbI.

OJaeduerrep
epounckuii A.A. KOMIIOTEHTHOCTBIHM OIX0 M TeopHsl KoHTecTHOTro o0ydeHus. — M.: -W11 TIKIIL] .- 2004. — 84 c.
opuceBnmd U.C. KonTexcTHOe OOyueHHE XHUMHYECKHM IUCHMIUIMHAM: OT Teopuu K mpakTuke//Ch.HaydHBIX paboT Axamemun
MOCIIeIUIUIOMHOTO 00pazoBanus. - 2016. Bem.14 . 95-105c.
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MOJIMNTPONMJIEH )KOHE MOJUATUJIEHTEPE®TAJIAT KAJJIBIKTAPBIH KAWTA
OHJIEY APKbLJIbI KOMITIO3ULIUSA AJTY

Koiovipanuesa A.111L, Beticenbaes O.K., Kaxanoaesa A.K.
M.Oye30B ateiHaarsl OHTYCTiK Kazakcran ynuBepceureri, LlpiMkenT, Kazakcran
E-mail: Aigul.ukgu@mail.ru

XuMuUs )KOHE MYHAUXMMHUS OHEPKICIOIHIH KApKBIHABI JaMybl KarJaiblHIa TOJTUMEPIT KOMITO3UIIUSITBIK
MaTepuasapAbl KOPpO3UsAFa KApChl KOMIIO3MLMSIIBIK KaObIHABUIAPABI ajyFa KOJIJAaHbUIa[bl. EKIHIILIIK
MOJIUIIPONIMJICH I KOJIEre KapaTy MAcelieci epeKile MaHbI3fa We, OMTKEeHI MOJUIPONUICHHIH aWTapibIKTai
MeJIIepi KarapMaiiap KYIora apHaJlFaH bIIbIC peTiHae naiaananbuiaasl. COHBIMEH KaTap, OHbI JKacay Ke3iH[e
KOHJIUIIMOHEPJICHOCTEH MOJIMIIPONIMICH TY3UIyl MYMKIH >KOHE OHBI KaiiTa eHiey Kaxer Oonaapl. ExiHIILTIK
MOJIMIIPONIMJICHHIH €31 aWTapibIKTall (QU3MKAa-XUMUSUIBIK KAcHETTEp KepceTe ajMai/ibl, COHABIKTaH OHBIH
KAaCHUETTEPiH KaKCAPTYABIH THIM/I KOHE YHEMII 9/IicTepiHiH Oipi — OFaH OpraHUKaJIbIK Hemece OellopraHMKaIbIK
OPTYPJi TOJBIKTBHIPFBIILTAPIBI KOCY AapKbUIbl KACHETTEPiH apTThipaabl. KoMMO3WMIUSIIBIK MaTepuaigapra
TOJIBIKTBIPFBIIITAP/IBI KOCY, aTall aiTKaHna, OEpiKTIK, 3JEKTPIIK, TEPMOPHU3IUKAIBIK, XUMISUIBIK JKOHE Oacka
KacHeTTep/ll apTThIpyFa MyMKIHIIK Oepeni. [lomunponunenre MoaupUKATOPIAPABI €HI13y apKbUIbI, HKAObIHIbI
MaTepHUaIapbIHBIH KaJIbIHIBIFBIH a3aTKAHIA OHIIPICTIH peHTA0CIBIUIITIH apTTRIpyFa MYMKIHJIIK Oepei KoHe
TOJIBIKTBIPFBIIITAPABI AYPHIC TAHJIAY apKbUIbI (PU3HMKA-MEXaHUKAIBIK CUIIaTTaMalIaphl >KOFapbLIaiiIbl.

¥Ycompurran oaic 11 xone [T T kanapiKTapbiH KaliTa OHACY KOMITO3UIMSUIIAPBIH allyFa MYMKIHJIIK Oepei
YKOHE TMOJUMPONIICH MEH MOJUATHICHTepe(TanaT KajaAbIKTapblH KaiiTa OHACYAIH TeXHUKAIBIK KYPaaaapbIHbIH
apCeHaJIbIH KEHEUTE/I1.

benronutri, exkinminik nonunponuienai xkone EII kypambin+5% OGentonutti, EIIII+10% GeHTOHUTTI
tepmusutbiK 3eprrey (ATD) mepexrepi 200°C — 45mr - 8,2%, 890°C— 78mr - 13,9% wmaccaHbIH KOFaTybIH
KOpCeTTi. | IIbIH ayaHbI S=1,5¢cm?, 2 1wbIH ayJaHbl S=0,413cm>. XKanms aynaunsl 1,913 oM.

3eprreynep kepcerkenaen, EIIDT® kypamsl +5% momndukanusuianran MmoutMopriuionut, EIIT +5%
MM  MexaHUKaNbIK OHIMAUIIKTI apTThipanbl. 5% MoauduKanusiaHFaH MOHTMOPWJUIOHHTTIH EKIHIILUTIK
MOJIMIIPOIIMJIEH KOMIIO3UTI MEXaHMKAJIBIK OHIMIUIIIH KorapeuiaThln, xkoHe MECT 26996-86 nonunponuiex
YKOHE MOJIMIPONUIIEH COMOIMMEPIIEPIHIH TaJanTapblHa cail Kelel.

[MommaTnnenTepedTanaT KalIbIKTapbl MEH aFapTKBIII TONBIPAKTAPAbI TOJIMMEP MaTepHalblHa OHICY
CaTBICHIH TMalJanaHa OTBIPHII, MOIUMEPII KOMIIO3UIUSIAP aly TEXHOIOTHICH d3ipiaeHai. [lonumep KypaMbiH
95% exiHmIUIIK noaudTUIEHTepedTanar (MOJIUIPONUIIEH), KalFaHbl-MOAU(UKATOp KaMTuabel. Moauduxatop
peTinae MoauduKasIIaHFaH MOHTMOPUJUTOHHT 1-5 KONgaHbIIabI.

Ocpinaiiiia, MoauQUKalUsIaHFaH MOHTMOPWUIOHUTTEPAl KOJJaHy OacTankbsl —MaTepualap.iblH
ACCOPTHMEHTIH KEHEHTYTe, TYPMBICTBIK JKOHE OHAIPICTIK KaNJIBIKTap bl KaiiTa KONJaHyFa, OHIIPIC IILIFEIHBIH
TOMEHJIETYTe, OJMMEPIEPIiH (PU3HNKa-MEXaHUKAIBIK KACUETTEPIH KaKcapTyFa MYMKIHJIIK Oepe/il.
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4 Smailov B.M., Kydyralyeva A.Sh., Beisenbayev O.K. et al. Study of modification of sodium montmorillonite from Darbazinsk deposit
// Rasayan J. Chem. — 2022. — Vol.15, Issue 3. — P.1787-1791.
5 A.b.Hca, O.K.beticenbaer, ¥.K.Axmenos ['occumosnoBast cMoia- IeHHOE ChIphE U IepepadOTKH.

78


mailto:Aigul.ukgu@mail.ru

PASPABOTKA MOJAU®UIIUPOBAHHBIX I''IMHUCTBIX MATEPHUAJIOB JJIS1 BYPOBDBIX
PACTBOPOB

Kyxapesa A.JI.!, Haypwizoea C.3.!, Kabopaxmanosa C.K. ', Illaiimapoan E. >
! Satbayev University, Anmarsl, Kazaxcran
’Hamuonanssiit entp Komnosutasix Matepuanos, Anmatel, Kasaxcran

B ycnoBusx mnoBbiieHHsT TpeOOBaHWMH K KauecTBY OYpOBBIX PAacTBOPOB BO3PACTAET aKTyalbHOCTh
UCIOJIb30BAaHUSI MECTHBIX IJIMHUCTBIX MATE€pPUalOB C 3aJaHHBIMH PEOJIOTMYECKMMU U (PUIBTPALIMOHHBIMU
XapakTepucTukamMu. B HacTosmield paboTe Lebi0 MCCIeNOBAHUS SIBISCTCS TOBBIIMICHHE TEXHOJIOTUYECKOM
3G GEKTUBHOCTH IPUPOAHBIX OCHTOHUTOBBIX ITIMH MecTopoxaeHui Kamkat nu Opra TenTek npu ux npuMeHeHUH
B KaueCcTBE CTPYKTYpOOOpa3yoolero KOMIOHEHTa OYpPOBBIX PACTBOPOB IMyTEM XUMHUYECKOW Moaupukanuu. B
paGote mpoBefeHa 00pabOTKa INIMH PA3IMYHBIMU peareHTaMu — JAUCTHIUIMPOBAHHOW BOJOH, PacTBOPOM
MEPEeKHUCH BOJOPOAA, PacCTBOPOM KapOoHaTa HaTpus, a Takke corinacHo meroauke J[.I1. Camo (puc. 1) — ¢
Hocjenyomeil KOMIUIEKCHON (PU3MKO-XMMUYECKOH M CTPYKTYPHOH XapaKTepUCTUKOW MOIUGHUIMPOBAHHBIX
o0pa3noB. IlomyueHHble pe3yabTaThl MPOJEMOHCTPUPOBAIN, YTO HAMOOJBINEE YIIy4IIEHHE aJCOPOIHMOHHBIX,
JMCIIEPCHBIX U KOJJIOUAHBIX CBOMCTB HAOII0JaeTCs MPU MOAN(UKALIMY € UCIIOJIb30BaHUEM IIEPEKUCH BOIOPOIa:
OTMCYCHO 3HAUUTCIIbHOC YBCIMYCHUC YHCHBHOﬁ IIOBCPXHOCTHU, IMOPUCTOCTH, TepMOCTa6I/IJH>HOCTI/I u
OTPULIATEJIBHOTO 3apsiia YacTHll, YTO CBHUJETENILCTBYET O BBICOKOW YCTOHYMBOCTU TJIMHUCTOW IHMCIIEPCHUH,
KPUTHYECKH BaXXHOW IJIsi OypoBBIX cucTeM. B TO ke BpeMs moaudukanus kapOoHAaTa HAaTpUs OKa3alach
HanuMeHee 3()(EeKTUBHOM, BbI3bIBAs YIUIOTHEHUE CTPYKTYPBl M CHUKEHUE aKTUBHOM MOBEPXHOCTH.
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Pucynox 1 - CraamitHas cxema MoauduKaui OCHTOHUTOBOMW TJIMHBI

W3mensuenne

JloOTHUTEHHO TIPOBEICHa MOAU(PHUKAIMS JIEKAIIMOHUPOBAHHBIX 00pa3loB OCHTOHWTA HAHOYACTUIIAMH
cepebpa, CHUHTE3MpPOBAHHBIMU «3€JICHBIM» METOJIOM C HCIIOJNIb30BAaHMEM JKCTpakTa Syzygium Aromaticum B
KauyecTBE BOCCTAHOBUTENS U CTa0MIM3aTOpa. Y CTAHOBIIEHO, YTO ONTUMAaJIbHOE COOTHOILIEHHUE TITHHBI K pacTBOPY
HAHOYACTHI], KOTOpoe oOecreynBaeT pPaBHOMEPHOE paclpeaelieHue HAHOYACTHI[ 1O MOBEPXHOCTH U B
MEXXCJIOE€BBIX TPOCTPAHCTBAX THWHBL. JlaHHas MoauduKaus TPUBOAUT K CYIICCTBEHHOMY YITYUIICHHUIO
COpPOLIMOHHBIX XapaKTepUCTUK MaTepuana. [I[pumeHeHre naHHOW MOIUGUKAIMKA MOXKET pacCMaTPUBATHCS Kak
MEePCIEKTUBHOE HAIIPaBJICHUE MOBBIIIEHUS () YHKIIMOHATBHBIX CBOMCTB MPUPOAHBIX OeHTOHUTOB Kazaxcrana mis
WX TOCJIEIYIOIIET0 UCIOIB30BaHUS B COCTaBE OYPOBBIX PACTBOPOB.
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Jlax6aesa XK.A'.,Bacwosa A.K.?, baewios A.B.", Kanberxos X.H.'
'Kaszaxckuii HalMOHAIBHBIN Nearorndeckuii yauBepcuTeT uMeHn Abas, r. Anmarsl, Kazaxcran
?Ka3axckuii HaIMOHANIBHEIH YHUBEpCUTET UMeHH anb-Dapabu, r. Anmatel, Kazaxcran
zhansaya.lakhbayeva @ gmail.com

B ycnoBusxX yCHUIMBAIOLIEroCs 3arps3HEHUs OKPYXKAIOLIEH Cpelbl M poCTa MHTEpeca K TEXHOJIOTUAM
YCTOMUMBOrO pa3BUTHS BO3pacTaeT MOTPEOHOCTb B  SKOJIOIMYECKM UHUCTBIX METOJax IOJy4eHUs
(GyHKIMOHATBHBIX HAHOMaTEepHaaoB. KOIOMIHBIH celleH mpeacTaBiseT co00i NepCreKTHBHBIN HaHOMaTepHall,
o0JafjaroIuii aHTHOKCUIAHTHON aKTUBHOCTBIO, (POTOUYBCTBUTEIBHOCTBIO U BBICOKON OMOCOBMECTUMOCTBIO, UTO
MO3BOJISIET IPUMEHSTD €T0 B MEAULIMHE, (POTOSTICKTPOHUKE, a TAK)KE B CHCTEMaX OYMCTKU CTOUYHBIX BOJI OT HOHOB
TSOKENBIX METAILIOB [ 1, 2].

Cpenu CymIeCTBYIOIIMX METOJOB TOJYYEHHUS KOJUIOMJHOTO CeJleHa HauOoJblIee pacHpoCTpaHEeHUE
HOJYyYMJIM: XUMHUYecKoe BoccTaHoBieHue ceneHUTOB (Na:SeOs) u cenenaroB (Na:SeOs) ¢ mcrnonb3oBaHueM
penyHHPYIONIMX areHTOB (aCKOPOWHOBOW KHCIIOTHI, THApa3uHa), OMOCHHTE3 C y4acTHEM MHKPOOPTaHHU3MOB,
Ja3epHas abuAnus, a TakKe JIeKTpoXumMuueckoe ocaxenue [1, 3]. OnHako MHOTHE U3 ITUX MTOJIXO0B CBSI3aHbI
C MCIIOJIb30BAHNUEM TOKCUYHBIX PEAreHTOB, BBICOKUX YHEPro3arpaT WIH CI0KHOM almapaTypsl.

HauOonee onTuMabHBIM C TOUYKH 3pEHHS YCTOMYUBOCTH M O€30IIaCHOCTH IIPU3HAH METOJ], OCHOBAHHBIN Ha
BOCCTAHOBJICHUM HMOHOB CE€J€HA C y4acTHMEM THUTaHa B IPUCYTCTBUHU JKEJIATHHA. TWUTaH BBICTYNA€T B POJIU
BOCCTAHOBHUTEJIS, & J)KE€JIATUH — B KayecTBE MPUPOJHOIrO cTabmiIM3aTropa M JUCHEepraropa, MpernsTCTBYOLEro
arperaiuu HaHodactuil [2].

Tabmuna 1 — Bnusinue koHuentpanuu noHos Se(IV) u xenaTiHa Ha yCTOMYMBOCTD KOJUIOMIHOTO CEJIEHa

Ne Se(IV)r/n | Ti (Ill) r/n | xenaTuH /1 T, 4ac
1 0,1 0,1 - 2

2 0,1 0,1 0,1 24

3 0,05 0,1 0,05 24

4 0,01 0,1 0,02 240

[Tonmy4yeHHbIE KOJUIOMABI CeJIeHAa MUMEIOT Y3KOe paclipe/ieieHue M0 pa3Mepy, BBICOKYIO CTaOMIBHOCTh U
OMOCOBMECTUMOCTb, YTO OCOOEHHO Ba)XKHO IPHU HCMHOJIb30BAaHUM B OMOMEIMLMHCKHUX IIENIIX M B CHCTEMax
BostoouMCcTKHU. IIpornecc cuHTe3a MoKeT ObITh MPOBEIEH B MATKHX yCIoBUsAX (Temneparypa ao 50—-60 °C, pH 6—
7), 4TO J1enaeT MeTOJl AOCTYIHBIM U SHEProd3PPEeKTUBHBIM [2].

Takum 00pa3oM, CHHTE3 KOJUIOMJHOIO CeJleHAa C HCHOJIb30BAHWEM THTAHA U JKEJIATHHA SIBIISETCS
3¢ (HeKTUBHON anbTepHATUBOW TPAJUIIMOHHBIM METOJAM U COOTBETCTBYET NMPHUHIIMIIAM 3€JIEHOW XUMHH, BHOCS
BKJIaJ] B pa3BUTHE YCTONYMBBIX HAHOTEXHOJIOTHUH [4].

Jluteparypa
1. Wang H., Zhang J., Yu H. et al. Synthesis and application of colloidal selenium nanoparticles: A review. Colloids and Surfaces B:
Biointerfaces, 2021, 203: 111755.
2. ZhangJ., Wang X., Xu T. Green synthesis of selenium nanoparticles with enhanced antioxidant activity using gelatin as a stabilizer.
Mater. Sci. Eng. C, 2020, 109: 110503.
3. T'eoprues I'.B., XKapos U.H. Koanouonas xumus: Yuebnoe nocooue. — M.: Jlanp, 2019.
aTeHT Ha nosesnyto mozens PK Ne4267. Crioco® npurotoBieHust KOJIOMIHBIX pacTBOpoB ceneHa, baemos A.b., Kagupbaesa A.C.,
Baemosa A K., XXeupicoaeBa A.H., XKybansic M.K., 2019.
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Hcnonp3oBanne MOAUMDUIIMPOBAHHBIX IPUPOIHBIX IEOJUTOB KIMHONTUIONNATA U MOPACHUTA JJIsl OYUCTKU
MUTHEBOM BOJBI MIPUBJIEKIIO 3HAYUTENbHBIN HHTEPEC U3-3a UX IMPEBOCXOJHBIX BOZMOXKHOCTEH MOHHOTO OOMEHa,
OOJIBIIION IMJIOMAAN TOBEPXHOCTU U TepMUYeCcKoil cTokocTH [1,2]. OgHako 3 heKTUBHOCTh HEOOpabOTaHHBIX
MPUPOAHBIX LEOJIUTOB YaCTO OrPAaHUYMBACTCS MX MPUCYIIMMH CTPYKTYPHBIMH W KOMIIO3UIIMOHHBIMU
xapakrtepuctukamu [3,4]. KucinorHast o06paboTka oka3anach MEpPCIEKTUBHBIM MOIXOA0M JUISl YIYUYIICHUS 3TUX
CBOMCTB MyTEM yJIaJeHHs KaPKACHOTO aFOMUHUS U CO3[IaHUSI HOBBIX aKTUBHBIX HOHOOOMEHHBIX Y4aCTKOB, YTO
MPUBOJUT K YBEJIIMYEHUIO IIOPUCTOCTH U IJIOLIAAN OBEPXHOCTH [5,6]. CTpyKTypHBIE HCCIIEA0BAaHNUS C TOMOLIBIO
pentrenoBckoil nmudpakuuu u HWK-Oyppe mnoarBepauiau, YTO KUCIOTHasS MoAudUKalUg —yIydliaer
a/71cOpOLIMOHHbIE XapAKTEPUCTUKHU, BbI3bIBAsl YACTUYHOE JICATIOMUHUPOBAHUE U TOBEPXHOCTHOE BCIIyUHMBAHUE HA
neonurax [7].

Bruta mpoBeena MoupuKaus NpUPOAHBIX IEOJUTOB KIIMHONITHIIONUTA K MOPJICHUTA U3 MECTOPOKICHHUN
AnMaTHHCKOM 00J1aCTH IMMyTeM KUCIOTHOM 00pabOTKH ISl yAyUIIeHUS MX aJICOPOIIMOHHBIX CBOMCTB JIJIsl OUMCTKU
NUTHEBOM BOJBI. CTPYKTYpHBIE U XMMHYECKHE W3MEHEHUs AaHAJIU3UPOBAJIUCH C IOMOILIBIO PEHTI€HOBCKOMN
mudpakun (XRD), undpakpacHoii crnekrpockonuu ¢ npeodpasoBannem Dypve (FTIR) u ckanupyromeit
anekTpoHHor Mukpockonuu (SEM). O6paboTka KHCIOTOW MpUBENa K YaCTUYHOMY JICATIOMUHUPOBAHUIO, YTO
MPUBEJIIO K YBEIMYEHHUIO JEPEKTOB MOBEPXHOCTH W MHUKPOIIOpP, MOBBIIIEHUIO HOHOOOMEHHOW EMKOCTH U
CEJIEKTUBHOCTH IS TSKEJIBIX MeTaJlI0B. MoaupuuupoBaHHble HEOIUThI KIMHONTHIIONUT U MOPJECHUT [T0Ka3aIu
3HAYUTENbHO OoJiee BBICOKYIO 3¢ (eKTuBHOCTh yaaieHus ans Pb*, Cd** um As*', npudyeM KIMHONTUIOIMUT
nocturan 94%, 86% u 84%, a mopaenut gocturai 95%, 90% u 87% cOOTBETCTBEHHO.

VYiydiieHue mpou3BOAUTENBHOCTH OBLIO CBSI3aHO C YBEJIMUYEHHEM IUIOIIAAM MOBEPXHOCTH U aKTHBHBIX
Y4aCTKOB JIJI HOHHOTO 00MEHa, YTO MOATBEPKICHO aHAJTU30M IUIOLIaAM TOBEPXHOCTH Mo MeTony bpyHayspa-
Ommera-Temepa (B3T). lannble o agcopOuuu ciaenoanu uzorepmam Jlenrmiopa i Pb** u Cd**, B To Bpems
Kak uzotepMbl OpeitHanuxa Jiydiie Bcero onuchbiBain ajacopouuto As*'. Kunernueckue ucciejoBaHust NoKas3aiu,
YTO XeMOocopO1Ms ObUIa JOMUHHUPYIOLIUM MIPOLECCOM, a TEPMOJUHAMUYECKHI aHAIN3 TOKa3all CIIOHTAHHOCTh U
SHAO0TEPMHUUYECKOE TTOBEJCHHE.

MouduuupoBaHHbIe HEOIUTHI ObUIH BEICOKOIPUTO/IHBI /1151 HOBTOPHOT'O HCIIOIB30BAHNUS, COXpaHsis Ooiee
80% cBoeil ancOpOIMOHHOM EMKOCTH TOCie TMSTH IMKIOB. JTO KCCIENOBAHUE TOKAa3bIBA€T, 4YTO
MOJUGUIMPOBAHHBIE KUCIOTON LEOTUTHI SIBIISIOTCS SKOHOMUYECKH A(PPEKTHUBHOH, SKOJOTMYECKH YHCTOU
aIbTEPHATUBOW TPAJAUIIMOHHBIM METOAAM OYUCTKH BOJbI, TAKUM KaK aKTUBUPOBAHHBIM yrojb U MeMOpaHHas
¢bunbTpanus, Uil yAaJeHHUs TSDKENbIX METaIOB B CHCTeMax NMUTheBOM Bojbl. MccienoBaHus mokasaiu, 4To
KHCIIOTHass 00paboTKa MPUPOJHOTO KIMHONTHIIONNTA U MOPJIEHUTA U3 MECTOPOKICHUI ANMaTHHCKON o0iacTu
3HAYUTENIBHO MOBBIIIAET UX Y3PPEKTUBHOCTH B KAYECTBE MPUPOIHBIX IIEOJIUTOB I OUMCTKH MUTHEBOM BOJIBI.

CTpyKTypHBIE U XUMUYECKHUE U3MEHEHHs, BEI3BAaHHbBIE KUCIOTON, MPUBOIAT K YIAAJICHUIO aTIOMUHUS BHE
Kapkaca M YyBEJIWYEHHUIO IMOBEPXHOCTHOW MOPHCTOCTH, TE€M CaMbIM MOBBIIIasi MOHOOOMEHHYIO €MKOCTb M
3G HEKTUBHOCTh aJCOPOLMU TSKEIBIX METAUIOB. DKCHEPUMEHTAJIbHBIE PE3yJbTaThl MOJATBEPIMIN 3aMETHOE
yinyumieaue 3¢dexkruBHOCTH yaaneHus woHoB Pb*', Cd** m As** ¢ umcmonb3oBaHueM MOJUQPHUITUPOBAHHOTO
KIMHONTHUJIONUTA. DTU YIYYIIEHUS MPOUCXOMAT 32 CUET YBEJIWYEHMs IUIOUIaU MOBEPXHOCTH U 0Opa3oBaHUs
HOBBIX aKTUBHBIX HOHOOOMEHHBIX IIEHTPOB B pe3yJibTaTe Mpoliecca JealtOMUHUPOBAHUSI.

ITo cpaBHEHUIO C 3aTPATHBIMU U HKOJOTMUECKU HEOE30MaCHBIMH TPAJIUIIMOHHBIMU METO/IaMH, TAKUMH Kak
azcopOLMsl aKTUBUPOBAHHBIM yrieM W MeMmOpaHHas (QUIbTpauus, KUCIOTHO-MOAMU(PHUIMPOBAHHBIE 1I€OJHUTHI
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OoJiee CENEeKTUBHBI B OTHOLIEHHUHU TSKEJIBIX METAJJIOB, a TAK)KE HE MPOU3BOJAT BTOPUYHBIX TBEPIBIX OTXOJ0B.
OpnHako Takasi cTparerus norpedyeT TIIaTeNbHOro KOHTpoisi pH 1, BO3MOXKHO, MEPHOAMYECKO pereHepanuy,
YTOOBI TEOPETUUYECKH MOAJEPKHUBATH €€ NMPEBOCXOAHYIO MPOU3BOJUTEIBHOCTb. B 11€510M, NCONb30BaHuE, KaK
KIMHONTHJIONNTA, TaK U MOPJACHUTOBBIX KHUCIOTHO-MOAM(DHUIMPOBAHHBIX IICOJIUTOB, SIBISETCS YCTOWYMBBIM U
HSKOHOMHYECKH BBIFOJHBIM PEIIEHUEM I yIAJIEHUS TSHKEIbIX METAJUIOB U3 IIMThEBOM BOJBI, OCOOEHHO B OYEHb
CWJIBHO 3arpsI3HEHHBIX pailoHax.

Jluteparypa:
1. Shi, J.; Yang, Z.; Dai, H.; Lu, X.; Peng, L.; Tan, X.; Shi, L.; Fahim, R. Preparation and application of modified zeolites as adsorbents
in wastewater treatment. /Water Sci. Technol. 2018, 2017, 621-635. https://doi.org/10.2166/wst.2018.249.
2. Mohd Zuhan, M.K.N.; Azhari, S.; Tamar Jaya, M.A. Modified zeolite as purification material in wastewater treatment: A review.
/Sci. Res. J. 2021, 18, 177-213.
3. Muscarella, S.M.; Badalucco, L.; Cano, B.; Laudicina, V.A.; Mannina, G. Ammonium adsorption, desorption and recovery by acid
and alkaline treated zeolite. /Bioresour. Technol. 2021, 341, 125812.
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7. Pan, M.; Zhang, M.; Zou, X.; Zhao, X.; Deng, T.; Chen, T.; Huang, X. The investigation into the adsorption removal of ammonium
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MOJIUCUJIOKCAHBI - MOJUPUKATOPHI HIEMEHTHBIX CMECEN 1 BETOHA

bexmypeanosa H. E.
Kazaxckuit aBToMOOUIBHO-10pOKHBINA HHCTUTYT uMeHH JI. b. ['onuapoBa, Anmarsl, Kazaxcran
bektur n@mail.ru

bnarogaps sxoHoMHuYeCKO# 3P PEKTUBHOCTH, JUIUTEIHLHOMY CPOKY CITY>KOBI U BBICOKOW MPOYHOCTH, OETOH
BCE €LII€ OCTAETCSI OCHOBHBIM CTPOUTENBHBIM MaTepuanoM. Ha ceroassmHuii 1eHb ro0BoM 00beM ITPOU3BOJICTBA
O0etoHa pocturaet 6osee 10 Mumrap1oB Kyondeckux meTpoB [1-2]. Ho, HecMOTps Ha TONyJISIPHOCTD, JaHHBIA
CTpoiiMaTepuan MMEeT s HEJOCTATKOB, CPEIU KOTOPHIX HaWOoJiee aKTyallbHBIM - BBICOKAS MOPUCTOCTE.
Hanuuue mycToT M mop crnocoOCTBYeT MPOHUKHOBEHHIO BIIATM M JPYTUX arpecCUBHBIX Cpell BO BHYTPb, UTO
MPUBOJIUT K KOPPO3UH, (GU3MUECKUM U XMUMUYECKUM PEAKITUSAM, IPUBOISAIINE K ICCTPYKIIMH U pa3pyiieHuro. s
CHIDKEHHUS TOPUCTOCTHU 3a4aCTYIO HCIOIb3YIOT IJIaCTU(PUKATOPHI, BOJAOOTTAIKUBAIOLINE 100aBKH, YCKOPUTEIH
cxBaTeIBaHUs u Ap. [3-4]. OgHUM U3 TaKUX MOIU(UKATOPOB SBISIOTCS MOJTMCUIOKCAHBI, KOTOPBIE, B OCHOBHOM,
MPUMEHSIFOTCS KaK 3alllUTHBIE MOKPHITUS. B mpencTaBieHHol paboTe moKa3aHbl pe3ylbTaThl UCCIECTOBAHUS 110
MOJIYYCHUI0 MOJU(DHKATOPOB IIEMEHTHBIX CMeceid W OeTOHa KOMITO3HMIIMHA IMOJMMETHIITOKCUCHIIOKCAH -
o THIeHNHKONb (PMEOS-PEG) u nonmustokcucuinokcan-nmoaudTriieHrukonb (PEOS-PEG) u ux Biusiaue
Ha QU3HKO-MEXaHHUYECKUE XaPAKTEPUCTUKH [IEMEHTHBIX CMECEH.

Hamu cuntesupoansl PMEOS u PEOS, koTopbie BOCaeACTBUN OBLIIN CMEIIIAHBI C MOJUATUIICHTITUKOIEM
Ui ToNTydeHust Komro3uimidi. CreneHb Momudukanuu onpenensui ¢ nomouipio |H SAMP-cniekrpockonmy.
VYcranonena 3amena 22 moi. % stokcurpynn B PMEOS u 10,7 mon. % B PEOS na PEG. Onpenenensl
KAueCTBECHHBIC M KOJWYCCTBCHHBIC IIOKAa3aTeW (U3MYECKUX W XHUMHUYECKHAX IPOIECCOB B IIEMEHTHBIX
JUCTIEPCHBIX CUCTEMaX, BBI3BAHHBIX BBEACHHEM MOAM(PHUKATOPOB IMYTEM H3YyUEHUS AIEKTPOKUHETHYECKOTO
MOTEHIIMaa B 0a30BBIX U MOAU(PHUIIMPOBAHHBIX HAMTOJIHEHHBIX IIEMEHTHBIX CHCTEMAX: «IIEMEHT-BO/Ia», KIICMCHT-
N00aBKHU-BOZa». YCTAaHOBIIEHO, YTO OTpHUIATENbHBIE 3HAYeHHsS (-MOTEHIMana MOBBIIAIOTCA ¢ pocTtoM pH u
HauOOJbIINE OTPUIIATEIILHBIC 3HAUCHUS JocTuratores mpu pH 10.

Meronamu UK-cnexkrpockonuu, POA u JITA onpeneneHsl MUHEpPAIOrMYECKUN, XUMUYECKHIM COCTaBBI,
JTUCTIEPCHOCTh W TPaHYJOMETPUUECKHE XapPaKTEPUCTUKU MUHEPAIbHBIX  COCTABJSIOMIUX I[IEMEHTHOU
komno3unuu. B wactHoctu, LIEM 142,5 H; IEM 142,5 CC; HEM 1I/B-11I 42,5H; IIEM 1 32,5 H; LIEM 11I/B-111
32,5H. IlpoBeneHbl TeCThl Ha BOJO, - KHUCIOTOCTOMKOCTh. IIpemioxkeHbl MeXaHU3Mbl B3aUMOICHCTBUSA
MOIU(PHUKATOPOB C IIEMEHTHOM AUCTIEPCHOM cucTeMoil. [IpoBeieHbI HCTIBITaHUS BOJOHETIPOHUIIAEMOCTH, a TAKKe
pentreHoda3oBbiit ananu3 00pasios, MmoaudumpoBanusix PMEOS-PEG u PEOS-PEG B komno3uruu ¢ IIEM 1
42,5 H; HEM 1I/ A-1II 42,5 H; LIEM 1I/ A-K (I1I-K1) 42,5 H. Moauduxatop PEOS-PEG nokasan cnoco6HOCTh
YBEIUYUBATH TOJIBHXKHOCTH CMECH, COKPaTHUTh KOJWYECTBO BOJBI Ha 8-11 % mpu coxpaHEHUU MOIBUIKHOCTH
KOHTPOJBHOTO 00pasia.
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BUOJIOI'UAJIBIK BEJICEHAI TMAPOI'EJIBAEP: )KEJIATUH )KOHE AHTUMUHWKPOBTBIK
AT'EHTTEP HEI'IBIHAET'T KOMITIO3ULIUAJIAP

Kepumosa A.E., Hopaumosa J|. M-K.
on-®apabu areiHaarel Kazak yaTTeIK yHUBEpcuTeTi, Anmatel, Kazakcran
aida.kerimova.03 @mail.ru

Kazipri yakpITTa aybll MIApyalllbUIBIFBI MEH OHOTEXHOJOTHS cajlaliapblHa SKOJOTHSUIBIK Tas3a,
OHMOJIOTHSUTBIK BIABIPANTHIH )KOHE AHTUMUKPOOTHIK KACHETTEPre e MaTepHasiapFa IETeH CYPaHbIC apTHIIT KEJIeTi.
OchiHmail MaTepuayiapablH 0ipi — TaOUFHW MOJIMMEpPJIep HETi31HJE ajJbIHATBhIH ruaporenbaep. COHbIH IMIiH/e
KEJaTUH — KOJDKETIMAL opi OMocaiikec moaumep peTinie OaKTepHLUUATIK THAPOTENbISp alyna THIMALI Heri3
60:bIn TaObUIAABL. Byi1 3epTTey MKYMBICBIHBIH MaKcaThl — PTYPJIi KOHUEHTPALUAJAFbl MBIC CYJIb(aThIH KOHE
Kantama areHTTepiH (xuto3an MeH NaKMII) konmmgana OTHIPHIN KEJIaTUH HETI3IHJETT arpoo0OBEKTiIep Kacay,
oNapIbIH (PU3MKa-XUMHUSITBIK JKOHE aHTUMHKPOOTHIK KACUETTEPIH 3epTTEY.

OkcnepuMeHTTIK O6emiMae 20% >xenaTtuH epiTiHicineH 18 Typui ruaporesns yiarici falbIHAaIAbL. Op YITiIe
CuSO0s (0,1-0,3%) »xone cmmBka arenttepinid memmepi (0,1-1% xurozan nemece 1-10% NaKMII) esreprimin
OTBIpABL. AJIBIHFaH YATIICPAIH TYTKBIPJBIFBL, THIFBI3ABIFE, pH 1eHreili, iCiHy JHHAMHKAchl >KOHE
AHTUMHUKPOOTBIK OCJICEHITIT] 3€PTXaHAJIBIK dICTCPMEH OaraJiaH Ibl.

3epTTey HOTHKENepl KepceTKeHAeH, aHTHMHKPOOTHIK OeiceHmimik CuSOs KOHIIEHTpamMsIChIHA KOHE
CIIMBKA areHTIHIH TYpiHe Tikenel Toyennai. HerypabiM sxorapel kKoHeHTpanusaap (acipece 0,3% CuSOs xoHe
10% NaKMII) konmaHbUIFaH YITiIEpJe MHKPOOPTaHU3MICPre KapChl alKbIH OCJICeHIUTIK OalKaiael. by
THPOTENbICP KYPBUIBIMABIK TYPAKTBUIBIK, OpTalla ICIHY KbUIAAMIBIFBl >KOHE OWMOJOTHSUIBIK THIMIUTIK
KepceTkimrepiMeH epekmenceH . OChl KaCHeTTepi OJIapbl aybUT MapyallbUIBIFBIHIA — TYKBIMIAPIBI OHIELY,
TOMBIPAKTHI KAJTIBIHA KENTIPY, MaTOTeHAEpIeH KOpFay OarbIThIHAA — KOJAaHYyFa OOJIaThIHBIH JONIEACH/II.
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BEHTOHUTTIK CA3JAP MEH NOJUITUJIEH/II ITAMJTAJTAHA OTBIPBIII
OPTAHUKAJIBIK YHJIECIMII KOMIIO3UTTEP JKACAY

Xanes M.3., Uopaumosa J].M-K.
on-®dapabu arpiHgarsl Kazak yiaTThIK yHUBEpcUuTeTi, AMathl, KazakcTan
malikakhapez @ gmail.com

KarThl TYpMBICTBIK KOHE OHIIPICTIK KaIIBIKTapIbIH KO0€i MEeH ypOaHW3alUSHBIH KapKbIHILI OCYi
KOpILIaFaH OpTara eyeyli SKOJOTHSUIBIK Kayill TOHJIIpel. Ocipece KalIAbIKTapAbl CaKTay MOJIUTOHAAPbIHIAFbI
Ka3ipri >karJail adaHgaylbUIbIK TYFbI3aabl. MyHail xKaFaaia TaOuFd KOpiapasl KOpray MaKcaTbIHIA THIMII
KOHE IKOJIOTHUSJIBIK KAylCl3 TEXHOJIOTUSIApAbl KoyugaHy e3eKTi. COHFBI KbUIJapbl OCHTOHUTTI MaTaiapabl
KaJIIBIKTapbl CaKTay HbICAHAAPBIHAA KOPFaHBIC MaTepUaIIbl PETiH/E KONIaHyFa KbI3bIFYIIBUIBIK apTy/Ia.

bentonutTik Marepuan (OeHTOMAar) — OEHTOHHUTTIK ca3faH TYpPAThiH, €Ki Ka0aT IreOTeKCTUJIb apachlHA
opHasackan 3 Hemece 4 KabaTTaH TYpaThIH MaTepuan. beHToMaTrTapablH HETi3Ti MakKcaThl Cy OTKi30eHTiH
TOCKAYbUI PETIH/IE KYMBIC ICTeY.

BenTOHUTTI Marepuanmap >KOFapbl CiHIPTIIITIKKE, ©3/ITHEH KaJIblHA KEJIyre, COHAal-aK MEXaHUKAaJIbIK
Oepikrikke ue. Ocbl KacueTTepi OeHTOMATTapAbl MOJUTOH TYOIH THIFBI3[AY YIIIH THIMA1I MaTepHrall eTe/i.

Toxipubenik Gemimue ruapodoOTay omici apkpuibl OeHTOHUTTIK cazmap OJIA epitiHmiciHiH opTypi
koHnenrpanusceiven (0,1M, 0,01M, 0,001M, 0,0001M, 0,00001M) wmoaudukanusIaHabl. AJBIHFaH
opranocasnap HH(PAKBI3BUI CHEKTPOCKOMUACH KOMETIMEH CUNaTTalAbl, THAPO(OOTHUIBIFEI [ OHHOMETP
anmnapaTeIMEH oHe OeTTIK aynaHbl aHbIKTanabl. [lonmudTuineH mMarpuiacbiHa OEHTOHUTTI UHTEPKAIALUSIAY
notmwkecinme 1%, 3%, 5%, 7%, 10% moimuMepIrik KOMIIO3UTTEP NaibIH 1A IbL.

3epTTey HOTMKENepl KOpceTKeHleH, MoAu(UKalusIaHFaH opraHocasfapAbiH kyry Oypsimbl OJIA
KOHIIEHTPAIUSChIHA OalTaHBICTHI MAaKCHUMAIIABI MOHI 156,8°, MuHMUMAaI Bl MoHI 52,5° 6onael. Opranoduimi ca3
HEri3iH[e MOJUATUIIEH KOMIIO3UTTEpPl MEXaHMKAIIBIK >KOJIMEH apajacTbipa OTHIPHIN albIHIBI koHe COM
ananmu3ine xi0epinai. XKyprizinres 3eprrey HoTHKeIepi TaraH OEHTOHHUTTIK ca3bl XKOFapHI iCiHY KadieTiHe )KoHe
TUIMJI Cyabl 0erey KacHeTTepiHe M€ €KeHIH KOPCETTi. 2 CM KalbIHJBIKTaFbl ca3 KaOaTBIHBIH TOJBIK CyMEH
apanacybl 80 MMHYT ILIIHJE TOJBIFBIMEH >KYpIl. 3epTrey OapbiChlHAA TMJPONACTaHbIH KYPBUIBIMTY3LTY
KPUTHKAJIBIK KOHIIEHTpausachl 53% exeHl aHbIKTalabl. byl KOHIIEHTpalusaaH KOFapel MOHEpE ca3 JKykeci
TYTKBIP, TYTaC KYpPbUIBIM TY31H, CyJbl THIM/1 Oereyre kadbuierti Oosansl. Al TOMEH KOHIEHTpalusiap Ke3iHae
KYHe JKeTKUTIKCI3 KYphIIbIMIaHa/Ibl, Oy CY/IbIH 6TyiHE 9KeITyl MYMKIH.
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TEHI3 CYBIHBIH BETIHEH MYHAW JIUCNEPCHUSJIAPBIH ’)KOIOFA APHAJIFAH
COPBEHTTEP ) KACAY

Qoinxan A.b., Uopaumosa J{.M-K.
on-®dapabu arpiHgarsel Kazak yiaTTeIK yHHBEpCHTETI, AMathl, KazakcTan
arai_adilkhan @mail. ru

Kazipri yakpiTTa MyHail ’XKoHE MyHall OHIMJEpiHIH Teriryi cy OeTiHJe IUIeHKa TYy3UTyiHe oKeJeli, O
MHUKPOOPTraHU3MACPTre KaXKETTI OTTET, )KapbIK KoHE JKbUTYIbIH OTYIH TeXei11. 3epTTeyiep OonbIHIIa, Oip TOHHA
MyHail Terimy ke3inae 10 MuHyT imizae 12 mapuisl KWIOMETpIiK MyHai KabaTel naiina Oonaapl. COHABIKTaH
TaOWFU MaTepHAIIIAP HETI31HE YKOJIOTHIIBIK Kayirci3 COpOSHTTEpl 93ipiey ©3eKTi Macee OOJIbIN TaOblIabl.

Bys 3eprTey TeHi3 CybIHBIH O€TiHEH MyHall AMCIEPCUSUIapbIH THIMJI JKOIOFA apHaiFaH copOeHTTepni
Kacayra OarbITTalFaH. bapiblk ca3 Typiiepi, COHbBIMEH KaTap, TaraH OEHTOHUTI Ca3bl JKOFAPhl THAPOPUITIUTIKKE
ue, OYJ1 OHBI HAaHOXKAOBIHIAP ally/la HETI3rl Keaepri OoMbIl TaObLIalbl, COHIBIKTAH ca3 OeeKTepiHiH OeTiH
MOJIAPCHI3 peareHTTepMEH MOAM(HUKAIUsIIAY KKETTIr TybIHAaWIbl. by mMoceneHi ca3 OediekTepiHiH OeTiH
KBA3MeH eHzey apKbUIBI KOl JkeTkizyre Ooinazpl. COHIBIKTaH OCHI JKYMBIC aschiHAa TaraH OCHTOHUTIH
ruapododu3anusiay *Koaaapbl KapacTbipbliaabl. bactankel MaTepuan peTiHAe OCHTOHUT ca3bl KOJJIAHBUIBIIL,
OHBIH KYPBUIBIMBI MEH KaCHETTEPiH jKaKcapTy YIIiH TYpJi MoAu(HUKanusiay 9IicTepi KOITaHbUIIbL.

bentonuTTi ruapodoOu3anMATaAyIbIH THIMII OMICTEpiH d3ipiiey OHBIH KOJJAHy asChblH KEHEHTyre
MYMKIHJIIK Oepei, MbIcallbl, HAHOXXAOBIHAAP ay/la, MyHall ®HEepKaciOiHae, KOCMETHKA OHEPKACciOiH e KoHe T.0.
COHBIMEH KaTap, OEHTOHMTTI rufpodoOusanusiay MoIuMepiepAiH MEXaHUKAIBIK OCpIKTITiH apTThIpa anajbl.
Byt 3epTTey MarepuangapasiH 9JeyeTi MeH MepCreKTHBAIAPBIH, OJapAbIH apTHIKIIBUTBIKTAPBl MEH IIEKTEYIIEPiH
aHBIKTAaybl, COHJAl-aK OChl MaTepHalJap[bl OHTAIIBI TaHIAy XOHE MaiijanaHy OONBIHINIA YCHIHBICTAPIbI
o3ipJieyai KaMTHIBL.

Kazakcranmarel oTaHABIK ca3fbl MOAM(HUKAIUIAY apKbLUIbl MYHAW TUCHEPCUSIIAPBIH JKOIOFa KOJJIaHy
YIIH jKaHa HeMecCe KETUIMIpUIreH TUApodOoOTH MaTepuagapIbl 93ipiiey KOHE ally, COHJIai-aK oJap.IbIH
KacHeTTepi MEH CUNaTTaMasapbiH 3€PTTEY KYMBICTBIH HET131 MaKcaThl OOJIBIT TaObLIA b

Kopsita kenrenne, Kazakcrannuoiy Taran 6entonutidn KBA3(OZJA) Konnanbin Moaudpukanusiay apKblbl
opraHocas Typi JKacaJIbIHbl )KOHE OpraHoca3aap TYpJepiHiH ruapodoOTHIK mamanapbiH 6ip-0ipiMeH canbICThIpa
OTBIPBIN, €H OpraHO(PWIBAlI ca3 TypJiiepl TaHIadAbl. [ OHMOMETp amnmapaThIHBIH KOMETIMEH Ca3[apiblH KYFY
OYPBIIIBI aHBIKTANABL. AJIBIHFBIH OPraHOCa3AapAblH aICOPOIUSIBIK KACHETTEP1 aHBIKTANIbI.
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AHAJIN3 YCTOMYUBOCTU HHTEPKAJIUPYIOIINX PACTBOPOB XPOMA U AJIIOMUHUA,
X BJIUAHUSA HA CTPYKTYPY UHTEPKAJIMPOBAHHBIX MOHTMOPWJIJIOHUTOB

Mamamanues H.-H., Kanbaes A.M., Mawapunosa M., Abouxamanoea A.b., Kyroawesa 11 A.
HNHctutyT 00111e# 1 HEOPraHUYECKON XUMHUH, T. TamKkeHT
aziza.abdik @gmail.com

WHuTepkanupoBanne MOHTMOPHIUIOHHUTA MosmokcokaTnoHamu Cr** u Al** mo3BosisieT co3iaBaTh MaTepHabl
C yIy4YIICHHBIMU aJCOPOLIMOHHBIMU, KaTaJIUTUUYECKUMU U OapbepHBIMH CBOWCTBAMHU Oyiarojapsi paclIupeHUIo
MEXXCIIOEBOTO MMPOCTPAHCTBA M U3MEHEHHUIO MOBEPXHOCTHOM akTUBHOCTH. KitoueBbIM (hakTopoM 3¢ (HheKTHBHOCTH
MHTEPKAIALNH SBJISIETCS YCTOWYMBOCTD PACTBOPOB IMOJIMOKCOKATHOHOB B pa3HbIX yCI0BUIX pH 1 KOHLIEHTpaluu,
[IOCKOJIBKY OHa OIIpPEAENsAeT CTENEHb NPOHUKHOBEHMS M PABHOMEPHOI'O PACHpPE/ICICHHs] MOHOB B TJIMHSHOU
pemérke. B Hacrosel pabote mpoBeAEH CpaBHUTEIbHBINA aHATN3 CTAOMIBHOCTH UHTEPKATUPYIOIIUX CUCTEM Ha
ocHoBe Cr**, AI** 1 ux cMmeceil, a Taxke UCCIEJOBAHO BIMSIHUE ITHX MTapaMETPOB Ha BEMUYHHY dooi M TEKCTYPHBIE
XapaKTepUCTHKU 00pa3uoB. [lodyuyeHHble pe3ydbTaThl MO3BOJSAT ONTHUMH3UPOBATH YCIOBHSI CHHTE3a
NWIAPUPOBAHHBIX MOHTMOPUJUIOHUTOB ISl X JAJIbHEHINIEro MPUMEHEHHS B OYHCTKE BOJBI, KATATUTUIECKUX
mpoleccax U CO3/1aHUU HAHOKOMITO3UTOB.

Cr**-cuctremsl nipu cootHomennu Me*/OH™ 1:1 nmocrurarot pH 3,5-4.5, a pu 1:3 — 6,7 (CrCls), 6,4
(AICL) u 6,5 (Cr/Al), yto monTBepkgaeT Oojee MIMPOKYID OO0JIACTh YCTOWYMBOCTH XPOMCOAEPKAIIUX
MIOJINKaTHOHOB; CMEILIAHHBIE PacTBOPBI JIEMOHCTPUPYIOT IPOMEKYTOUHbIE 3HaueHUs. Hanbomnee BbIpakeHHbIN
poct pH ormeuen B pazbaBineHHbIX Cr’**-pacTBopax, YTO yKa3blBaeT HA MX MOBBIIICHHYIO YYBCTBUTEIHHOCThH K
LIeJIOYHOM 100aBKe.

B oGoraméanom MmoHTMOpUILIOHUTE Mipeobnanaet Na (62,7 mr-axB/100 r), nanee K (13,8), Ca (13,2) u Mg
(8,4), obmrast katmonoodMeHHast EmMkocTh 98,1 Mr-3kB/100 r (=0,981 MMmomb/T). [J1s MOTHON 3aMeHBI OOMEHHBIX
KaTHOHOB MOJMKaTHOHAaMU +7 Tpebyetcs ~0,14 MMoub/T, TOrAa Kak ajist npocThix Me*" — ~0,327 MMomb/T, 4TO
nouépkuBaeT 3(GPEeKTUBHOCTh NMPUMEHEHUS TOJIHMSJIEPHBIX CTPYKTYp. MHTepKamupoBaHHBIE OOpa3lbl MPH
pacxofie 5 MMOJIB/T ITIUHBI NOKa3zanu yBeianueHue door Ha 0,2—0,4 HM. Cucremsl Ha ocHoBe Cr, Al u ux cmecu
rocJie KOHTpoJIMpyeMoro crapeHus (24 + 1 4) npu3HaHbl IEPCHEKTUBHBIMU I JAIbHEUITNX UCCIIETOBaHUM.

[To xanuOpoBOUHOW 3aBUCHUMOCTH (TpaJupOBOYHBIM Ipaduk onTuyeckoil miaoTHocTH mpu 540 HM) B
OTOOpaHHBIX aJMKBOTaX II0CJIE€ HWHTEPKAIMPOBaHUS (MpeABapUTENbHO (uinbTpoBaHHBIX uepe3 0,45 MKM)
orpeensaan octaTounble KoHueHTpauu Cr** u Cr/Al-kaTHOHOB M pacCUNTHIBAJIN BBIXO/ MHTEPKATUPOBAHUS KaK
Pa3HUIly MEXAY UCXOAHON M OCTaBIIEHCS KOHIEHTPALUIMHU.

[Tpu 40 °C Beixox nocturan ~48 % mist Cr-MM u =65 % st Cr/Al-MM; ipu 60 °C 06a BeIx0/1a CHUXKAIUCH
10 28-30 % u3-3a YaCTUYHOM JUCCOLMAIH [TOJIMOKCOKOMILIEKCOB, MpHUuéM Cr-crcTeMbl 00Jiee YyBCTBUTEIbHBL,
a CMeIlIaHHbIe KOMITJIEKCBI COXPaHSIOT 0oJiee BHICOKUI BBIXOJ Oaroapsi KOonepaTUBHON CTaOMIIM3aIMH.

Kunernka npu 40 °C mokazana: Cr-MM pocturaer makcumyma 75,7 % k 50 4 ¢ mociemayrommm
ymenbiieHueM 110 58,2 % k 90 u; Cr/Al-MM Beixoaut Ha tiaro 77,5-77,7 % yxe x 30—40 4 u yaepxuaet >74
% 1o 70 4, cHuxasCh AUIIb 10 69,2 % x 90 4. OnTHUManbHas TPOIOIDKUTENHHOCTH mporecca 40—50 4.

Pentrenoda3oBblii aHaaM3 BBIABWII YIUIOTHEHHE CTPYKTYpbI: UCXOAHBIE MM dooi=1,48 M (20=6°) c
mupokumMu cnadsiMu tukamu; Cr-MM dooi=1,21 uM (26<7,3°) ¢ moBsiieHHONH MHTEHCHBHOCTHIO; Cr/Al-MM
dooi=1,16 BM (20=7,6°) ¢ y3kumu pednaekcamu (FWHM 0,23-0,31), 4yTO TOBOpPUT O HaAWBBICIIECH
KPUCTAJUIMYHOCTH.

ITo dopmyne Illeppepa s ucxogaoro MM D = 3,8-97,3 am (FWHM 0,091-6,505), ayis Cr-MM D = 8—
32 um (FWHM 0,255-1,0), ana Cr/Al-MM D no 36,4 am (FWHM 0,23-0,31), moaTBepxkaass HAMMEHbBIIIYIO
Ne(PEKTHOCTD MPH CMEUIaHHBIX KOMITJIEKCaX.

Taxum obpazom, Cr**/Al**-cuctembl 0OecrieqnBalOT HAUBBICIIMNA BBIXOI, 1OJITOBPEMEHHYIO CTAOUIBHOCTD
U JIy4IIyl0 CTPYKTYPHYIO YHOPSIOYEHHOCTh MHTepKaaupoBaHHOU (a3bl. (III) ¢ koHLeHTpanusiMu B 1ranazoHe
1-10 mr/m.
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FLOCCULATION OF ALUMINOSILICATE DISPERSIONS BY POLYMER-SURFACTANT
COMPLEXES
M. Tursynbetov, A. Bissengali, A. Tynybekova, S. Tazhibayeva, K. Musabekov
Al-Farabi Kazakh National University, Almaty, Kazakhstan
tursynbetov.mirzhan @ gmail.com

In the ever-evolving landscape of environmental engineering, the purification of industrial effluents has
transitioned from a purely technical concern to a societal imperative. For decades, coagulation has served as the
backbone of water treatment practices, capitalizing on charge neutralization to destabilize colloidal suspensions.
While effective in many contexts, coagulation often lacks precision when confronted with finely dispersed and
chemically heterogeneous systems, such as aluminosilicate suspensions. Moreover, the overuse of coagulants
may result in high sludge volumes, secondary pollution, and limited selectivity.

Flocculation, as an alternative, offers not merely a method—but a paradigm shift. Unlike coagulants, which
merely "disarm" the particle surface, flocculants actively structure the suspension by bridging colloidal particles
into larger, gravity-settleable aggregates. This polymer-mediated architecture allows for enhanced sedimentation,
reduced chemical consumption, and in many cases, synergistic removal of both particulates and dissolved
pollutants. Particularly promising are polymeric surfactant complexes, which combine the electrostatic binding
power of quaternary ammonium surfactants with the configurational flexibility and adsorption capacity of
macromolecular chains.

Two custom-designed polymer-surfactant complexes were synthesized for this study: A copolymer of [3-
(methacrylamidopropyl)] trimethylammonium chloride (TMAPMA) with dimethylacrylamide (DMA). A
copolymer of [(2-methacryloyloxy)ethyl] trimethylammonium chloride (METMAC) with native starch. An 0.5%
suspension of kaolin—sourced from the Usharal deposit and characterized by high colloidal stability—was
selected as the test medium. Prior to treatment, the (-potential of the suspension was measured at —21.8 mV,
confirming its negative surface charge and high electrostatic repulsion among particles.

The application of the TMAPMA-DMA complex in a 50:50 monomer ratio produced a profound shift in
surface electrostatics, inverting the {-potential from —21.8 mV to +21.9 mV—a textbook case of full charge
reversal, resulting in immediate particle destabilization and floc formation. The average floc diameter in this
system reached 52 pum, indicating efficient polymer bridging and compaction.

Even more pronounced was the effect of the starch-METMAC system (1:2 ratio), where the {-potential
shifted further to +28.9 mV. Flocs formed under this condition averaged 62 um in size—larger, looser, and more
sedimentation-prone. The superiority of this system can be attributed to the amphiphilic nature of starch, which
offers additional adsorption domains and enhanced three-dimensional floc networks.

Microscopic observations vividly illustrated the transformation: untreated kaolin remained as a turbid, fine
dispersion; in contrast, both polymeric systems yielded clear supernatants and dense, flake-like flocs—visible
even without staining. These morphological changes, combined with quantitative data on particle size and (-
potential, confirm that both complexes perform beyond expectations. Yet, it is the METMAC-starch complex that
demonstrated not only technical success but also conceptual elegance—merging biocompatibility with surface
engineering in a way that resonates with the principles of green chemistry.

This study reaffirms a long-standing hypothesis in advanced colloid science: precision in molecular design
translates directly into control over colloidal behavior. The polymer-surfactant complexes developed here are
more than additives—they are tools of structural reconfiguration at the nanoscale. Their performance in
flocculating aluminosilicate suspensions underscores their utility in real-world water treatment, and their

modularity makes them adaptable to a wide array of pollutants.
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CTABMJIM3ALIUA 3MY§II)CI/II71 YACTUIAMHA BEHTOHUTOBOM TI'JIMHBI,
MOJUNPUIINPOBAHHOU TIOBEPXHOCTHO-AKTUBHBIMHU BEIIECTBAMMU

A.B. Epmaesa, I'. Mypam, A.O. Aounvbexosa
Kazaxckuit HanimonaneHbIi yHUBEpCcUTET UMEHH alb-Dapadbu, Anmatel, Kazaxcran
ayaulym.ertaeva@mail.ru

[Tomy4yeHne HSKOJOTMYECKH YHCTHIX, CTAOWIBHBIX M AS(PQPEKTHUBHBIX AIMYJIbCUH SBISETCS OIHOWU U3
aKTyaJIbHBIX MPOOJIEM HAYKH U MPOMBIIUIEHHOCTU. B 3TOM HampaBieHUH MOydyeHUE YCTOWYUBBIX dMYJIbCUH C
MCTOJIB30BAHNUEM YACTHUIl OCHTOHUTOBOW TJIMHBI, MOAU(PUIIMPOBAHHBIX TOBEPXHOCTHO-AaKTUBHBIMH BELIECTBAMU
(ITAB), nmpencraBnsieT OONBIIONW HAYYHBIM M MPAKTHUYECKUN MHTEpeC B X 3P(HEKTUBHOTO HCIOIb30BAHUS
IpUpOIHBbIX pecypcoB Kaszaxcrana.ll3ydeHa BO3MOXKHOCTB ITOJIy4EHHUS YCTOMYHUBBIX OMYJIBCUH Ha OCHOBE
MUKPOYACTHUI] OCHTOHUTOBOM TJIMHBI TaraHckoro MecToposxaeHus, Moauduiupoannoi [TAB.

Ha mepBoMm 3Tame JaHHOTO HCCIIEAOBAaHUS ObLI MPOAHATM3UPOBAH MUHEPAIBHBIN COCTaB, CTPYKTypa U
(U3UKO-XMMHYECKHE CBOMCTBA INIMHBI. BEHTOHUTOBAs TTIMHA COCTOUT U3 OKCHUJIOB MarHus, aTlOMUHUS, KAJIbIIUS,
KpeMHUSl. OMyJbCUU ObUIM IOJIyYEHBl IyTEM CMELIMBAaHUS B Pa3JIMYHBIX COOTHOIIEHUSAX CYCIEH3UU
6entonuToBOM TrnuHBL, [TAB 1 Macia ¢ momoIpl0 yibTpa3ByKOBOTO AucHepraTopa. belin W3ydeHbl BIUSHUE
KOHLEeHTpauuu cycnensuu riunbl, [IAB (TBun-60), BpeMeHH 1 pexuma nepeMenInBaHusl, COOTHOLLIEHUE BOJHON
U MacnsHOM (asbl, coctaB MacisaHoi (asbl. [Ipu crabmnmzanuu smynbenii [TukepuHra ObUTM MCIIONIB30BAHbI
pa3auyYHbIe BUIbI Macen (110ACOIHEYHOE, ThIKBEHHOE, OJIMBKOBOE, MUHEPAJIBHOE).

OU3NKO-XMMUYECKUE CBOWCTBA PO30BON OEHTOHHTOBOHM TIJIMHBI MOKa3ald, 4TO OHa 3(p(dEeKTUBHA IS
UCTIOJB30BaHUSI B KAauyecTBE CTA0MIIM3aTOpa SMYJIbCHU. AJOMOCWIMKATHAS CTPYKTypa TJIMHBI, BBICOKAs
HaOyxarolas CcrnocoOHOCTh U aACOpPOLMOHHAS AKTUBHOCTH IMOJIOKUTENBHO BIUSIM Ha oOpa3oBaHHEe U
CTa0MIIBHOCTh AMYINbcHil [IukepuHra. DMyIbCHUU TOKa3adl HAaUOOJBIIYI0 CTAOMIIBHOCTH NMPH KOHIICHTPALUU
mnHbI 3%. OnTUManbHOE 3HAYEHUE BPEMEHH YIbTPa3BYKOBOT'O AUCIEPTUPOBAHUS ONIPEACIISIIOCH KAK 2 MUHYTHI.
OMyJIbCHH, MTOJyYEHHBIE TIPU TAKOM PEXHME 00paObOTKH, OTIMYAINCH OJHOPOJHON CTPYKTYPOH M JUTUTEIBHOM
crabmibHOCThI0. Hambonee crabuibHas sMmynbcus Obula MojlydyeHa Hpu KoHUeHTpauuu Tween-60, paBHOM
0,001%. Konnentpamusx 0,01% u 0,1% u30BITOK MOBEPXHOCTHO-AKTUBHBIX BEIIECTB OCIIA0JISIT CBS3ZH MEXKIY
YaCTUIAMHU, YTO MIPUBOANIIO K CHIKEHUIO cTabuiIbHOCTH. Hanbonbmas cTabMiIbHOCTh IO COOTHOILLIEHUIO BOJIO-
MacisiHOM (a3el HaOmroganack B COOTHOWIEHMH 3:2. BplI0 3aMe4YeHO, YTO 3MYJbCHUsI THIKBEHHOIO Macia
BU3YaJIbHO M MHUKPOCKOIHMYECKH Hamboiee OJHOPOAHA M JOJbIIE COXPAHSAETCS B CTAOMJIBHOM COCTOSIHUH.
[TonconHeyHOE Macio TaKke IMOKa3ajlo0 BICOKUE Pe3yNbTaThl U OBLJIO COMOCTAaBUMO C OJIMBKOBBIM MaclioM.

B nenoM Hay4HO A0Ka3aHa BO3MOXHOCTb IIOJyYEHHUS YCTOWUYMBBIX 3MYJbCHH [IMKepuHra ¢ moMoIubro
KOMOWHAIIMKM PO30BOM OCHTOHMTOBOW IIMHBI U Tween-60. DTO OTKPBIBAET BO3MOKHOCTH JIJISl UCIIOJIH30BAHUS
MHUKPOYACTHUI] OEHTOHUTOBON TJIMHBI B KadecTBE 0€30macHOro U 3(PQPEeKTHMBHOTO cTabuiIM3aTopa B MUILEBOMH,
KOCMETHYECKON U (papMalleBTUYECKON MPOMBIIIIIEHHOCTH.
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DEVELOPMENT OF EMULSIFIERS BASED ON NON-IONIC SURFACTANT-POLYMER
COMPOSITIONS

Bolati Xiakula, Yertayeva A.B., Adilbekova A.O.
Al-Farabi Kazakh National University, Almaty, Kazakhstan
hazuyul27 @hotmail.com

Chitosan has been shown to be an effective and sustainable stabilizer in water-in-oil (O/W) emulsions [1],
while carboxymethyl cellulose (CMC) acts as a stabilizer mainly by increasing viscosity and thickening [2]. The
nonionic surfactant Tween 20 (Tween20) rapidly reduces interfacial tension to facilitate dispersion but lacks long-
term stable structural integrity [3]. This study investigated the effects of polymer type, Tween 20 concentration,
and homogenization method (handheld vs. ultrasonic) on emulsion lifetime and phase separation behavior.
Lifetimes were calculated by linear prediction based on a 60-minute trend in aqueous layer volume fraction (H%).

In the single emulsifier system, 0.4% chitosan had the longest lifetime (210.91 min) under handheld
homogenization conditions, while 0.5% chitosan had the highest long-term stability under ultrasonic conditions,
with no phase separation occurring within 3 days, and only 0.8 mL (H=18%) of phase separation observed on day
7. For CMC, stability increased with concentration; 1% of the sample had a lifetime of 601.39 min, but 0.1%
CMC showed 4.0 mL (H=80%) separation on day 3, indicating structural collapse. Tween20 (1%) alone gave a
lifetime of 57.43 minutes, but was only suitable for short-term stabilization.

In the composite system, 0.5% chitosan + 1% Tween20 under ultrasonic homogenization showed the best
stability, with only 0.2 mL (H=4%) segregating on day 4, while the CMC + Tween 20 mixture was slightly less
stable, especially at 0.3% CMC, with 3.2 mL (H=64%) segregating on day 3. The chitosan-Tween 20 mixture
consistently outperformed the CMC-Tween 20 combination in the composite system. At the same Tween 20
concentration, chitosan provided greater spatial stability, possibly due to its higher molecular rigidity and ability
to form a bonded interfacial film. In contrast, CMC acts primarily as a thickener with limited interfacial activity,
resulting in poor long-term stability and flocculation, especially at moderate concentrations (0.3-0.5%).

The concentration of Tween 20 plays a crucial role in the chitosan-Tween 20 component system: higher
concentrations (1%) improve and delay phase separation. Ultrasonic homogenization significantly improved the
short- and long-term stability of all emulsions.

The results highlight the synergistic potential of natural polymers and nonionic surfactants.
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DEVELOPMENT OF CLEANSING COMPOSITIONS BASED ON JUNIPER AND SPIRAEA
DECOCTIONS

Abdulla A.S., Kumargaliyeva S.Sh.
al-Farabi Kazakh National University
asselabdulla04 @icloud.com

Currently, there is a high demand for environmentally friendly, natural-based cleansing compositions with
therapeutic properties. Therefore, it is effective to produce cleansing compositions from local plants such as
juniper and spiraea (tobylgy). Juniper exhibits antibacterial and antioxidant properties; it is also readily available,
safe for health, and environmentally friendly. Spiraea decoction, on the other hand, is known for its anti-
inflammatory and soothing effects, making it suitable for sensitive skin.

Accordingly, the aim of this study was to develop cleansing compositions based on the washing properties
of juniper and spiraea decoctions.

According to the theory of cleansing action, a substance must exhibit surface activity to have good cleaning
properties. Additionally, it should have good spreading, foaming, and emulsifying abilities. In this work, the
surface tension, wetting angle, foaming ability, and emulsifying properties of juniper and spiraea decoctions, as
well as their combinations with APG (alkyl polyglucoside) and SLES (sodium lauryl ether sulfate) solutions,
were studied. Surface tension was measured using a stalagmometric method, the wetting angle was determined
with a goniometer setup, and foaming ability was assessed using the barbotage method.

During the study, juniper and spiraea decoctions with concentrations ranging from 1% to 10% were
prepared. Based on the data obtained, surfactants were added to the composition to enhance its cleansing
efficiency. The surface tension, wetting angle, foaming capacity, and emulsion stability time of the resulting
compositions were determined, and their cleaning ability was evaluated. It was found that the decoctions alone
did not exhibit significant surface activity compared to conventional surfactants. Therefore, compositions with
varying concentrations of juniper and spiraea decoctions were developed to improve their cleansing properties,
and their surface activity, wetting angle, foaming ability, and emulsification time were evaluated.

The research results showed that the highest surface activity was demonstrated by the composition with
10% juniper + APG. In terms of wetting performance, the best results were shown by 7% spiraea + APG and 10%
juniper + APG compositions. The emulsification stability time of juniper and spiraea decoctions was also studied,
with the 7% juniper + APG composition in a 5:5 ratio showing the longest stability time of 97 minutes. The
foaming ability of the compositions was higher than that of the decoctions alone. Among them, the best foaming
capacity was observed in the 10% juniper + SLES and 10% spiraea + SLES compositions. Based on the findings,
it was concluded that 7-10% juniper and spiraea decoctions, as well as 5% SLES and APG solutions, and
compositions such as 10% juniper + APG, 10% juniper + SLES, 7% spiraca + APG, and 7% spiraea + SLES, are
suitable for producing liquid and solid soaps.
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THE EMULSIFYING POWER OF COMPOSITIONS NONIONIC SURFACTANTS WITH HIGH
MOLECULAR WEIGHT SURFACTANTS

Abeu N., Ospanova Zh., Musabekov K.B.
Al-Farabi Kazakh National University, Kazakhstan
zhanar.ospanova@kaznu.edu.kz

Problems of stabilization and destabilization of emulsion occupy a prominent place among colloid-chemical
problems. This is due to the extensive use of the emulsion in the extraction and processing of oil, medicine, food,
paint and varnish, light industry and other areas of the national economy. An important aspect of the emulsifying
and stabilizing action of high molecular weight surfactants (HMWS) is the ratio of hydrophilic and hydrophobic
fragments (HLB) in their structure. HMWS are able to create high-viscosity, strong adsorption layers that create
a powerful structural-mechanical barrier (according to Rebinder) at the interphase boundaries, which prevents the
coalescence of emulsion droplets. The compositions of the water-soluble polymer with surfactants form
complexes whose macromolecules are "hydrophobized" by bound surfactant ions. These complexes, possessing
an altered charge density and hydrophobicity of the polymer chains, behave like new HMWS.

The emulsifying action of the OP-10, TWEEN and high molecular weight surfactants substances was
studied in a model technical emulsion - a direct 50% emulsion of vaseline oil in water. It has established that
stability of emulsions depend of the formation of an interfacial adsorption layer with increased resistance to
fracture when colliding with oil droplets protected by them.

An essential factor contributing to the formation of a stronger adsorption layer of the complex is apparently
the possibility of finding this complex mainly at this boundary. This may be due to the poor solubility of the
complex in any of the contiguous phases: the solution of the complex in the aqueous phase is impeded by its
hydrophobic groups, and the dissolution of the complex in the oil phase is its hydrophilic polymer backbone.

Thus, it can be noted that the use of the HMWS composition with surfactants opens up new possibilities for
the development of effective emulsifiers.
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EVALUATION OF THE COLLOID-CHEMICAL PROPERTIES OF DISINFECTANT
COMPOSITIONS BASED ON POLYHEXAMETHYLENE GUANIDINE

Amantayeva N.S., Kumargalieva S.Sh.
Al-Farabi Kazakh National University

In the current sanitary-epidemiological situation, one of the effective methods to combat various bacteria,
fungi, viruses, and to prevent related diseases is the treatment of hard surfaces with detergents that possess
disinfectant properties.

Accordingly, the aim of this work is to develop compositions based on the disinfectant polymer
polyhexamethylene guanidine (PHMG) and the surfactant alkyl polyglucoside (APG), and to evaluate their
washing properties, namely surface activity, contact angle, foaming ability, and emulsifying capacity.

For the study, different concentrations of PHMG and APG (0.1 mol/L, 0.01; 0.001; 0.0001; 0.00001 mol/L)
were taken. Surface tension was measured by the stalagmometric method, and contact angle was measured by the
goniometric method. Emulsions of sunflower oil/water in various ratios were prepared and their stability was
determined.

The results showed that as the concentration of PHMG and APG increased, surface tension decreased,
indicating higher surface activity. The contact angle values decreased with increasing concentration,
demonstrating better spreading on the surface.

The stability of emulsions prepared from water and vegetable oil at different ratios was studied. The most
stable emulsion was obtained at a 4:6 (oil:water) ratio, while the fastest separating emulsion was the sample
prepared at a 9:1 ratio. Solutions containing APG showed better emulsion stability compared to PHMG, indicating
its effectiveness as an emulsifier.

Based on the results, disinfectant solutions based on PHMG and APG exhibit high surface activity, ensuring
effective spreading. It was found that APG improves the emulsifying properties of PHMG, which indicates that
they can form more stable emulsions when mixed. These data show the possibility of obtaining disinfectant-
detergent compositions based on PHMG.
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MOTOP MAMBI KAJIJIBIFBIHBIH HET'I3IHAE OJIEOCYCHEH3UA AJTY

Haypvizoaii A.X., Kepumxynosa M JK., Mycabexoe K.b.
On-®apabu areiagarsl Kazak yiITTeiK yHUBEpcuTeTi, Kazakcran
ayzhan.tyleshova@mail.ru

KazakcTan SKOHOMHMKACHI YIIIH KOMIp OHIIPYy ©HEpKICiOiH MaMBITyIbIH MaHbI3bl 30p. Cebebi enmeri
KOMIP/IH YJIKEH KOPBlI XaJKbIMBI3JIbIH OTBIHFA, 3JEKTP JHEPTUSACHIHA JETeH KAKETTUITH Y3aK yaKbITKa
KaMTamachl3 ete anajasl. CoHbIMeH KaTap KazakcTan aBTOOM3HEC KaybIMAACTBIFBIHBIH Xa0apiaybIHIla, eliMi3jie
Oapnbeik TENTEri 4 566 198 kemik meH tipkeme Oap. OnapabiH 3755890 nanacel Hemece 82,2 MaWbI3BI KEHLT
aBTOKeIKTEp. 446475 aywIp YK KemikTepi 0osca, 241259 Tipkeme MeH xkapThliai Tipkeme, 63058 MoTOTEXHMKA
MeH 59516 aBToOyc Oap xoHe OYJ1 €Cer KbUIAAH KbUITFa apThil OThIp. OChIHIAl 6Te ayKbIMIBI KOTIKTEpMEH Oipre
OJIapblH AKOJIOTHSUIBIK OpTara ajiblll KeJEeTiH 3UsHbl opTypuli. COHBIH IIIIHJE ’KapaMCchbl3 MOTOP Maibl ©3€KTi
Mmacene Oousbinm oThIp. Erep mnaiimananburraH Mail Tikenedl Terisice, OHbI TaOWUFU TYPAE BIABIPATy KUBIH
OONIFaHIIBIKTaH, OJ1 OJKOJOIMSJIBIK OpTara >KOHE ajaM JeHcayjblFblHa YJIKeH oacep eteni. Kemip-cy
OJICOCYCTICH3USCHIH KOJIJIAHY/IBIH Oip apTBHIKIIBUIBIFEI - OyJI 6acka OTBIHMEH CABICTBIPFaHIa YHEMII IICHIiM.
KeMip oneocycneH3usChIH OHIIpY MPOILIECi AICTYPIIi OTHIH OHAIpICiHE KapaFaHAa a3 SHEPTUSHbI KaXKET eTe/l, Oy
OHJIIpiC MIBIFBIHIAPBIH a3alTyra MyMKIHAIK Oepeni. COHbBIMEH KaTtap, KOMip OJICOCYCIIEH3MSCHIH Mainanany
JOCTYpJl OTBIH ©HAIPY MPOLECTEpIMEH CaJbICTBIPFaHAa KOJEre >KapaTyAbl KaXeT eTeTiH KaJAbIKTapabl
azafTanbl.

3epTTey MaKcaThbl: KaJAbIKTap/IbIH HET131H/1€ KHHETUKAJIBIK TYPAKThI, aKKbILIITHIFbI )KOFAPBI 0JIEOCYCIICH3HS
aiy.

3eprrey Hbicanbl: lllyOapken KeHOpPHBIHBIH KeMip OHJIpici Ke3iHae maiaa OoiFaH Maiiia muxrtanap,
KapaMmchl3 MOTOpP Maibl, TYpaKTaHIBIPFIITAP - KapOokcuMmeruinewnonoza (KMLI), monuakpusl KbIIIKbLIBI
(ITAK).

Jucrnieperi KyHeHIH KHHETHKAIBIK TYPAaKTBUIBIKTBUIBIFBIH KaMTaMachl3 €Ty YIIIH THIMJII JUCHEpCTi
OeJIeKTepAl aldy >KOHE JUCHEPCTi OpPTaHbIH HETi31HJE arperarThlK TYPAaKTBUIBIKTBI KaMTaMachl3 €Ty OOJIbII
tabbinanpl. 1lly0apkesn KEHOPHBIHBIH JUCHEpralysulaHFaH KOMIpIHIH TUIMJl JUCHEpraiuusiaHy yaKbIThl MEH
(GpaKkuMAIBIK KypaMbl aHBIKTAJIBIIN, CEIUMEHTALUSUIBIK TYPAaKTBUIBIKTBI KopceTKeH aucnepctiiri (125 mm - 63
MKM apajibIFbIH/a) 00IaThIH KeMip OeimekTepi anbiHabl. COHBIMEH KaTap AJIMaThl KaJachlHbIH MAlIMHA )KOHIEY
OpTaJIbIFbIHAH aTbIHFaH MalijalanFaH MOTOP MallbIHBIH 3JIEMEHTTIK Kypamsl - C-83,14 %, H 13,67 %, O 1,68 %,
N 0,28 %, S 1,03 %, Tytkbipabirsl, MI1a-c 15,46 exenairi aHbIKTaIAbl. DMYIbCUSIHBIH Mall (pa3achIHbIH OMIp CYPY
YaKbITBI 3epTTenin, Mail ¢a3acsl 1:1 KaTbiHacTa OoFaHAa TUIMII €KeHl aHBIKTaNIbl. TypaKTaHABIPFBIITAP IbIH
THIMI KOHIIEHTPAIUSUIAPhl aHBIKTAJIBII, OJIAPJBIH KOCHAIAPBIHBIH HETi3/Ie CYCIICH3Hs KOHE SMYJBbCHS ally
Kyprizuiai. TuiMal KOHUEHTpauusaapAblH HETi31HJe OJE€OCYCHEH3Hs allbIHbIN, OJIAPJBIH TYPAKTBUIBIFBI MEH
TYTKBIPJBIFBI 3€pTTEN/I1. AJIBIHFAH OTBIHHBIH MHUKPOCYPETTEpPl TYCIpLIiN, TYpaKTaHy MEXaHW3Ml TYCIHAIPLIAL.
KMI] men ITAK kaTbIichIHIa 0JI€0CyCIIEH3UsT KOMIP/IIH JKOFapbl KOHIIEHTPALUSUIApPbIH/IA ©31HIH TYPAaKThIIBIFBIH
cakraiinpl, KMI[ xone ITAK cycnensusnarsl kemip OeJIEKTEpiHIH arperanuscblH HEMece TONTAaCybIH
OonapIpMayFa KOMEKTECETIH TUCIEePCTi areHTTep peTiHzae KbI3MeT eTe anajsl. Onap OenmekTepid Oip-OipiHe
XKaOBICBINT KaJyblHa >KOJI OEpMENTIH >KoHE oNlapJblH OlpKeNKl TapaidyblHa BIKMAJ €TeTiH 3JIEKTPOCTATUKAJIBIK
HEMece CTEepPHKAJIbIK TOCKayblIiap *acayra Kaoiunerti. KypambiHaa smynbratop 6ap cyibl epiTiHAIre MOTOp
MailblH KOCKaHAa, OHBIH JUNO(WIbII YIIBI THIPo(GOOTH ocep €TYMEH Mail TaMIIbLIapbhlHbIH OeTiHe
ajicopOLusiIanaibl, ajl THAPOPUIIB/I LIET1 CyFa Tapajblll, OHBIH Oip O6iriH ycTaiapl. MoTop Maiibl cya O1pKenKi
IIAIIBIPAIl Mai-CyJbl SMYJIbCHUS TY3€TIH €TIN JKyKa Cy IUIeHKachl maiina 6omansl. KeilinHeH aucneprarop MeH
KOMIp OeJIeKTepiH dMYJIbCHUSIFA KOCHIM, AUCIEPraTOpAblH TUAPO(OOTHI YIIIbI KeMip OesIIekTepiHiH OeTiHae
ancopOuMsanIaHansl, an Kemip OenmIekTepiHiH OeTiHAe TUApaTalMsUIbIK IUIeHKa naiina Oomanel. JKeke
TypakTtaHaeipreimTapra Kaparauma I[TAK 0,1 %, KMIL 0,8 % OoiFaH KOCHAchIHBIH HETi3IHJAE ajbIHFaH
0JICOCYCIIEH3US JKOFapbl TYPAKTBUIBIK ME€H aKKBIIITHIKTHI KOPCETTI
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