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B cOopHuke paccMaTpuBarOTCSl aKTyalbHble MpPOOJEMbl  CO3AAHUS U
WCIIOJIb30BAHUS BBICOKMX TEXHOJIOTH TepepabOTKi MHUHEPAILHO-CHIPHEBBIX PECYPCOB
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Hayuno-TexHrmdeckast koHpepeHIHs “AKTyalbHbIE TPOOIEMBbI CO3IaHHS U
HCTIOJTB30BAHMST BBICOKHMX TEXHOJIOTH TIepepabOTK MHHEPATBHO-CHIPEEBBIX PECYpCcOB Y30ekucTaHa”

which is one of the most important synthons in organic synthesis. They appeal to chemists for a
variety of biological and synthetic reasons, in addition to their significance in synthetic processes.
These extraordinary molecules have been shown in several studies to possess activities that include
antibacterial, antiviral, antifungal, anti-HIV, antidiabetic, and anticancer. These extraordinary
substances, especially the derivatives of salicylaldehyde, have such a diverse variety of uses that
new medications may be created from them.

On the other hand, different nanoparticles, either alone or in ensembles, are commonly
utilized in drug design because of their high activity and simple cell penetration features. Due to
their extensive and diverse range of biological activity, including their antiviral, antibacterial,
anticancer, anti-HIV, antileishmanial, and other biological properties, silver nanoparticles are
employed to boost the biological activity of the targeted medicine.

Taking into account everything said above, novel azomethines were created using a
salicylaldehyde derivative and modified with silver nanoparticles. 3,5-dichlorosalicylaldehyde was
employed as the aldehyde component, while the amine scaffold included 2,2',2"-nitrilotriethylamine
and 1,8-diamino-3,6-dioxaoctane. The structures of the obtained new Schiff bases were confirmed
by 1H, 13C NMR and mass spectroscopy methods, as well as elemental analysis.

The next step was the modification of obtained Schiff bases with silver nanoparticles. The
morphology and particle size of nanoparticles was studied by SEM and XRD methods. Further,
Schiff bases were modified with graphene oxide nanolayers with the formation of new ensembles,
which structures were studied by FTIR method.

Keywords: Schiff bases, salicylic aldehyde, graphene oxide nanolayers.

MUPOMETAJLJITYPTUYECKHUHA CIIOCOB NEPEPABOTKH 30JIOIIJIAKOBBIX
OTXOJ0B TEIIVIOBBIX 2JIEKTPOCTAHLIUH

A.T. Bakupos!, A.K. Kynycos!, H.B. Oueiinukona?

HAO Topaiievipos ynusepcumem, Kazaxcman, 2. Ilagnooap
Cuoupckuii @edepanvuuiii ynusepcumem, P®, 2. Kpacnoapck

3onomnakoBble  oTxoAnl  (masee 3HIO) — mOOOYHBI MPOAYKT  JEATENIBHOCTH
ANEKTPOCTAHLIUN, TBEPJIbIE OTXO/bI, 00pa3yIoLIUecs NpU CKUTAaHUU TBEPJOro ToruinBa. OCHOBHAs
npo0GyieMa mepepadoTKH 307161 00YCIOBIEHA BHICOKMM COJIEpP:KaHUEM KPEMHHUS U CBA3aHHOW C 3TUM
CJIIO’KHOM CTPYKTYpOW MUHEPAIBLHON YacTH, B OCHOBHOM MPEICTABICHHON aJTlOMOCUIMKATAMH.

OgHuM U3 KPYNHOTOHHAXHBIX HampaBieHud ucnonb3oBanus 31O wmoxer crath
nepepaboTKa 30716l METAUTYPru4eCKMMH METOJAMHU C MOJIyYeHHUEM IUIMHO3eMa. [ 3TOro MoXXKHO
WCIIONB30BaTh U 30J1y-yHOCA, W 30J0LLIaKOBble MaTepuanbl u3 orBasioB TOIl. Jlocturaercs stot
s dexT Bo MHOTOM Osiarogaps 3HauuTeIbHOMY coaepkanuio (10 30 %) A1203 B 31O.

B kadecTBe OCHOBHBIX OOBEKTOB MCCIIEAOBAHUS MPU U3YUCHUU HU3BJICUEHUS TIIMHO3EMa U3
30JI0NIJIAKOBBIX ~ OTXOZOB CIOCOOOM  CIIEKaHWs KaK TPEXKOMIIOHEHTHOW IIHUXTHI, TaK W
JBYXKOMITOHEHTHON WIMXT OBUIM MPUHSATHI 00pasibl 30JI0MUIAKOBHIN Martepuan EBpoasmaTckoii
sHepretnueckor kopmoparnuu (ITaBmomapckast obmacte, T. AKCy), 30JI0NUIAKOBBIN MaTepHa
Anmarunckoir TOI-2 (r. Anmartsl), a Takxke 3O mocne mpuMeHEeHHE Mporecca XUMUYECKOM
aKTUBAITUH.

Tabmmma 1 — XuMHUUecKHii coOCTaB 30JI0IIIAKOBEIX OTX0I0B, Macc.%.

Haumenosanue Al>O3 SiO» SO3 CaO TiO2 FeoOs Na,O P20Os
[Tpoba Ne 40 20,438 | 42,600 | 0,293 | 2,122 | 1,210 5,697 0,263 0,357
AnMatuHCcKas
TOLL2 25,3 54,1 0,40 1,14 1,48 1,47 0,2 0,455
EBpoasuarckas
DHepreTryecKas 22,04 55 - 1,36 0,71 2,30 0,7 0,382
Kopnoparust
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S5-CEKIIA — METAJUTYPI'MA 1 KOOPZIMHAITIMIOHHA S XUMU A

Ilenpl0 OaHHBIX MCCIENOBAaHUN SIBISIETCS MOAOOpaTh ONTUMAIbHBIM COCTAB IIMXTHI JUIS
CIIEKaHUS 30JI0IIIAKOBBIX 0TX010B TOC.

Mertoarka uccieI0BaHus 3aKII0Yaach B CIEIYIOIEM: KOMIIOHEHTHI IIUXThI B3BELIMBAIIU C
toyHOCThIO 710 0,001 T ¥ TIIATENBHO MepeMeIrBain BpyuHyto B ¢apdopoBoii crynke. [lluxra B
rpadUTOBBIX TUIVISX MOMEIAIACh C XOJOJHYIO IeYb U HarpeBajach 1O TEMIIEPaTyphl CIIEKaHUS,
IIPU KOTOPOH BBIJIEPKUBAJIACh 331aHHOE BpeMst. MIHTepBan TeMmepatypsl cnekanus Obut 1150-1250
°C, npomomkuTensHocTh criekanns 30-120 muH. CKOpocTh Harpepa cocTapisiia 8-10° B MHHYTY.
ocne BeepxKHU criek oxynaxaamu 10 500 °C 3a 1-1,5 yaca, a 3aTeM 10 KOMHATHOM TeMIIEpaTypEL,
I'Jle CIIEK CaMOIIPOU3BOJIBHO PacChINacs.

C 1enpl0 yCTaHOBIIGHHMSI ONTHUMAJIBHOTO COCTaBa s Kaxporo obpasma 3O Obutn
UCIBITAHbl HECKOJIBKO LIMXT ¢ MCXOJHOM Macchl 3076l 50 rpamMM, IIKMXTa COCTABISUIACh U3 pacyeTa
IIOJIy4E€HUsI B CIIEKaxX aJlOMMHATa HAaTpus M JBYXKAJIbLUEBOTO CHUJIMKAaTa M3 COOTHOIIECHUI:

Na ? O: (A| 2O3+ Fe 9 03) =1, Ca0:Si0 2= 2 . Illuxta crekaach IPU PaA3JIMYHBIX TEMIIEPATYypax

(1150-1250 °C) u npomomxurensHocTH (30-120 MUH) OTIMYABIINXCSA APYT OT APYra AO3HPOBKOI
COJIbl ¥ YTJICKUCIIOTO KaJIbLUsI, BBOJUMBIX JUIS CBS3BIBAHHSI OKHCIIOB jKeJie3a U TUTaHa B (peppuTsl U
TUTaHaThl HaTpus U Kanblus. [Ipu sTom kommuectBo Na2COs m CaCOs Bo Bcex ciydasx ObLIO
JOCTaTOYHBIM U151 00pa30BaHMs aTIOMHHATA HATPUS U IBYXKAJIBIIMEBOTO CUJIMKATA.

[IpoBeneHHBIE HCCIIEOBAHUS MOKAa3aJld, 4YTO MOJYYEHHE CaMOpPACCHINAIOIIUXCS CIIEKOB,
MPUTOJHBIX ISl MOCJEIYIOIIEro BhIIENaYnBaHua W3 uccienoBaHHbX 1po0d 3110, BO3MOXKHO
TOJIBKO Ha TPEXKOMIIOHEHTHBIX MIMXTax. ONTUMaNbHON TeMmnepaTypoil CreKaHHs 30JI0LUIAKOBBIX
orxonos coctaBwio 1200 °C u mpomomxurensHOocThIO 1 wac mms 31O mocnme mpuMeHeHue
nporecca XMMUYECKOH akTHBalMU. BaXHEHIIMMU XapaKTepUCTUKAMHU aJTIOMUHATHBIX CIIEKOB,
OTIPENICNIAIONMME  MX IIOBEICHHE TIPU BBHIIEIAYMBAHNN, KHHETHKY W TIOJHOTY W3BIICUCHHUS
MIOJIE3HBIX KOMIIOHEHTOB M CBOMCTBA IIJIAMOB, SIBJSIFOTCS IOPUCTOCTb, KPYMHOCTb, YJ€NbHAs
MOBEPXHOCTh W TBEPAOCThb. [IJIOTHOCTH, MOPUCTOCTH M TBEPAOCTH CIEKOB B3aMMOCBS3aHBI U
OIpeNIeNIAIOTCSA, TJIaBHBIM 00pa3oM, Temmeparypoil cnekaHus. CyliecTBeHHOE H3MEHEHUe
MIOPHCTOCTH CIeKa MPOMCXOAUT TpH TemmepaType Beimre 1200 °C, Taxke Ha IIOTHOCTH crieka
BIMSET COCTAaB INUXTHI W MPOJODKUTENBHOCTh CHEeKaHus. Eciau 3Tu pexxuMsl MOJ00paHbl He
ONITUMAIIFHO, YMEHBINAETCS MOPUCTOCTh CIEKa, MPOUCXOAUT ero ycaaka. [Ipw mMOBBIIIEHUH
TemmepaTyphl crekanus oT 1150 mo 1250 °C cremens pasnoskenms riamHO3eMcoiepKamux has
BO3pacTaeT JI0 MAaKCHMaJbHOH, 4YTO TIOATBEp)KTaeT (a30BBI COCTaB, TPEACTABICHHBINA
JIBYXKaJIbLIUEBBIM CUJIMKATOM U aJIOMHHATOM HaTpus. [loBbIIeHHE TeMIepaTypbl ClIEKaHUs BbIIIE
1250-1300 °C npuBOAMT K OMIABJIEHUIO MKUXTH 1 00Pa30BAHHUIO CILTABOB.

Ha ocHOBaHMM IPOBEIEHHBIX UCCIIEAOBAHUM CIEAYET OTMETUTh, YTO ONTUMAJIbHBIA COCTaB
IIUXTHl JUTSI CHEKaHHs 30JIONDIAKOBBIX OTXOJOB C TIOJTYYEHHEM CaMOPACCHIMAIONINXCS CIIEKOB
BO3MO’KHO TOJIBKO Ha TPEXKOMIIOHEHTHBIX IIUXTaX.

[TpoBeneHHBIE OBITHI TTO3BOJIHIN YCTAHOBUTH, YTO IBYXKOMITOHEHTHBIE IITMXTHI MTO3BOJISIOT
U3BJIEKATh TIMHO3EM B PAcTBOP U3 MOJIYUYECHHBIX CIIEKOB He Oojee yeM Ha 60 %. Haunbonee Bricokue
MOKa3aTeJH TMOIyYeHBI Ha TPEXKOMITOHEHTHOH mmXTe. Tak, MaKCHMalbHOE H3BJICUCHUE TIIMHO3EMA
n3 3110 Anmarunckoir TOI[-2 cocraBuimo 83,68 % na mmxrte coctaBa Ca0:Si02=2; NayO:
(Al,03+Fe;03)=1 npu crexanuu B TedeHme | waca mpu Temmeparype 1200 °C, B Takmx xe
yCIOBUAX s 301161 EBpoa3suaTrckoil »HepreTHueckoil KOpHopauuu MOJYyYeHO MaKCHUMallbHOE
m3pieuenre — 87,07 %, uspnederne — 90,2 % OBUTO MOJIYYCHO JUIS 30JIbI TIOCTIE NMPUMEHCHHE
nporecca XuMHUYECKOM aKTHBAIMH.
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