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Qirmizi slamin sulfat tursusu ile garisdirildigdan sonra alinan kutla
quruduldugdan sonra, 620°C temperaturda ampulada pegda bisirildi. Alinan
kitle (B:M=5:1) sonradan su ile mahlula kegirildi. Qarisdiricida 45 daqiga
garisdirildigdan sonra alinan kitlani siizdik.Qaliq stzilerak ¢akildi ve 27%
itgi misahide olundu. Alinan mahlulun terkibinde asasen 3.85q/l Al;Os,
1.72q/l Fe203 ve 92mq/l V(164.28mq/l V20s5) oldugu analiz metodlari ile
musayyanlagdirilmisdir. Alinan mahluldan vanadiumun ayrilmasi Gg¢ln asasan
adsorbsiya Usulu taklif edilir. Adsorbsiya Fe-AC nanokompoziti ile aparil-
misdir. 25-200mqg/l vanadiumlu mahlul gatiiginda adsorbsiya aparmaq
mamkindir. Bu zaman mahlulun pH-i 3.5-4 giymatina malikdir.

Adsorbsiya tutumunun disturu bels hesablanir:

q:V'(Co_Ce) (1)
m

Adsorbsiyadan sonra adsorbentin SEM va EDS analizleri ¢akilmisdir.
Fe-AC nanokompoziti ile vanadiumun adsorbsiyasi zamani maksimum
adsorbsiya tutumu 110mg/q oldugu mueayyan edilimisdir. Adsorbsiyadan
sonraki prosesda desorbsiya prosesi 0.1N H,SO4 mahlulu ile aparilir.

Adsorbsiyanin zamandan asililigi arasdirilaraq muisyyan olunmusdur Ki
adsorbsiya ilk olarag 20 daqigads bas vermayes baslayir ve 3 saatda mak-
simum olaraq adsorbsiya gedir.

Saokil 1. Vanadiumun Fe-AC nanokompoziti ile alunit slamidan adsorbsiyasinin SEM-EDS
analizi.
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B psige pabot [3 — 5] ycTaHOBNEHO MOBbIWEHME BbIXOAA Pa3NOXeHUs
ancopbmpoBaHHbIX HA HAHO-OKMCHbI MOMEKYI 1 pasnuyne agcopbLnoHHON
CMOCOBHOCTU HAHO OKUCMOB B OTHOLUEHWM MOSEKYNT UCXOAHbIX BELeCcTB U
NPOAYKTOB paguonnTUYeckoro pasnoxeHus. Tak B [4] nokasaHo, 4To rete-
POreHHbI paguMonM3 BoAbl B NPUCYTCTBUM HaHo-y-AlbOs npuBOOUT K
3HauYMTeNnbLHOMY BbIXOAY BOAOPOAA, NpUYeM a(hdeKT 3aBUCUT OT pasMepoB
HaHO YacTuL N OTHOLWeEHMs Boda-HaHo-y-Al,O3. Habniogaemble 3akoHOMeEp-
HOCTN OOBSCHEHbI KaTanMTu4eckum aPdeKkToM C y4yacTMEM HepaBHOBEC-
HbIX HOCcUTenen (3NEeKTPOHOB M AbIPOK) U CENEKTUBHOW agcopbuuven npo-
OYKTOB MpeBpaLleHust Hanpumep, deHona, kak ABYXaTOMHble heHOsNbl —
NUPOKaTEXWUH, MMOPOXUHOH 1 pe3opumrH. B oTnuume ot MogernbHbIX CUCTEM,
B pearnbHbIX cuctemax (CTOYHbIX BOAAXxX) Npouecc pagnonnsa 3HaunTenbHo
OCIOXHSETCS U3-3a CITOXXHOro coctaBa 0briy4aemMbiX CUCTEM.

Llenbto gaHHoOM paboTbl SIBNSETCA WU3YyYEeHWE KUHETUKM M3MEHEHUs
KOHLeHTpaumMM npoaykToB pagvonv3a MNpOMbILWSIEHHBIX CTOYHbIX BOA4 B
npucyTcTBUM HaHO-Y-AlO3 Npu pasHbIX NOrMOLWEHHbIX 403aX.

B onbiTax ncnonb3oBaHbl HaHO-Y-Al,O3; ¢ paamepoM HaHo YacTul 50 Hm
C yaenbHou noBepxHocTM S=262.09 wm?/r, npousBoacTBa cupmbl «USA
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Skyspring Nanomaterials». Wcnonb3oBaHbl 06pasubl cTouHbIX BOg HI13
umenun . Anvea B ropoge baky. O6pasubl nogrotoBneHbl nytem gobas-
nenna 0.1 r HaHo-y-Al,03 B 70 Mn CTOYHbIE BOAbl M 0Bny4anu Ha ramma
ycTaHoBke Co® MowHocTbio Ao3bl 0.1+0.2 Mp/c B MHTepBarne nornoLeHHoM
0o3bl 0.3+55 kI'p B cTaTMYecknx yCrioBUsSIX B CTEKMNAHHbBIX amnynax obbe-
mom 110 mn.

KoHueHTpauumn opraHuvecknx komnoHeHtoB (CI1AB, cdeHonbl, obwias
coaepXxaHus HepTb 1 HePTAHbIX NPOAYKTOB, 06LLAas KOHLEeHTpaumns opraHu-
YeCKMX BellecTB) onpeaensny no craHd4apTHbIM MeToAuKaM.

OO6pasupl reteporeHHbiX CUCTEM «MPOMBbILLNIEHHAA CTOoYHas Boga +
HaHo - y-Al,Os» noaBepranvucb BO3OEWCTBUIO Y- U3NYYEHUS MPU pasHbIX
nornowleHHbIx gosax (0.3+55 kI'p).

YCTaHOBMEHO YTO C POCTOM nornoLeHHon Jo3bl XINK ymeHbluaeTcs ot
34.21 po 12.14 mr/n, obLwiee cogepxaHune HedbTenpoaykTos oT 19.36 go 3.15
mr/n, koHueHTpaumm CI1AB ot 0.784 go 0.014 wmr/n, deHonor ot 0.56 oo
0.13 wmr/n, CTeneHn yMeHbLUEHUS COCTaBMANM COOTBETCTBEHHO 64.5%,
83.7%, 98%, 77% pna XIK, obwero cogepxaHns HedpTenpoaykros, CINAB
n deHonos.

B n3yyeHHOM nHTEpBane MNOrnoLweHHON 003bl CTENEHN NpeBpaLeHnn
napameTpoB HaxogaTcs B npenenax 64-98%, npuyem 6onee cunbHOMy n3-
MEHEHMIO NoaBepPrarnTca U3MeHeHus obuiero cogepXxaHus HedTenpoayk-
ToB 1 CIAB. Kpome Toro, 6onee cunbHee yMeHbLUEHMST MapamMeTpoB Npu-
xoasaTtcsa B obnactn oosbl go ~7.8 klp .

CTOuYHbIE BOAbI NPEACTaBMAT COOON CNOXHYI0 CMECb OpPraHUYeCcKnx u
HeopraHU4yecknx NpumMecen, HoO n3-3a NpeobnagaroLlent KOHLEHTPaLMN BO-
Abl, Y-U3nyyeHne nornowiaeTcs B OCHOBHOM €€ MOJeKynamu, YTo NpuBoauT
K 06pa3oBaHMIO TakMX aKTUBHbIX YaCTUL, Kak aTOMOB BOAOPOAA, TMAPOKCUIb-
HbIX paguKanoB M r’MOPaTUPOBAHHbLIX 3MEKTPOHOB [1 — 2]. OTWM aKkTMBHbIE
YyacTuubl, pearmpysi C MOrfiekyriaMmym NpuMECHbIMU COeAMHEHWUI, NPUBOASAT K
nx pasnoxenuto. Ha nosepxHoctn y-Al.Os nog aencrTenem udydeHme obpa-
3YKOTCA NEPUBHO YacTuLbl, KOTOPbIE TaKkKe Y4acTBYIOT B Pa3riOXeHUo aj-
copBbMpuBaHHbIX MOMEKYIT.
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[nsa ynyJyweHunsa kadects MOTOPHbIX TOMNSIMB UCMOMNb3YOTCA KACNOPOa-
cogepxawue nobaBku, BbipabaTbiBaeMble U3 anbTEPHATUBHOIO CbIpbS.
BeegeHune atmx 0obaBoK yBeNnMUMBAET MOMHOTY CropaHusi YrneBogopoaoB
TOMMAMBA U YMEHbLUAeT TOKCUYHOCTb OTpaboTaBLWMX ra3oB, OQHOBPEMEHHO
C 9TUM pacLUMpsieT pecypcbl TOMMUB U NOBbLIWAET UX kavecTBo [KoHapalleBa
H.K, 2017, 32]. Ona nony4yeHus 3akonornveckn 6Ge3onacHbiX An3enbHbIX
TOMAMB C YNy4YLEHHbIMU PU3NKO-XMMMUYECKUMU CBOMCTBAMM MPUMEHSIOTCS
Takue Kucnopogcoaepxawme nobasku, Kak NpoaykTbl nepepaboTkm pactu-
TenbHOro cbipbs 1 nx Mogudukauumn [Onapuna J1.A, 2018, 19].

N3BecTHO, 4YTO Mpouecc TpaHcaTepudmrKaLmMm pacTUTENbHbIX Macen ¢
nNpoCcTbiIMKU CNnpTaMmn NpMBOAMT K obpasoBaHuio BuoamnsensHoro acupa u
noboyHoro npogykta -rnuuepuHa [Mapkos B.A, 2015, 40]. B HacTosiwee
BpeEMSI MOMCK oBnacTen MpPUMEHEHUS [MMUepMHa SBNSETCA akTyanbHOW
npobriemon. C 3TOM TOYKM 3peHus, LenecoobpasHo paspaboTaTe Npouecchl
Nnosny4yeHus1 TOMSIMBHbLIX KOMMOHEHTOB M A06aBOK Ha OCHOBE rnuLepuHa
[WapudpynnuH A.B, 2017, 51]. C aton uenbto, Hamu 6bin paspaboTaH npo-
LecC NoJly4YeHUss MOHOaLeTaTHbIX 3PUPOB rMNLEPUHA N NMPUMEHEHNE UX B
KayecTBe MHOroyHKUMOHanNbLHOM AobaBkM K geapoMaTU3npoBaHHbLIM An-
3€enbHbIM TOMMAMBaM.

Mony4eHHble MOHOaUeTaTHble 3adupbl rMUueprHa obv gobaBneHbl B
coCTaB JeapomaTu3vpoBaHHON Au3ensHon dpakumu (0OP) B konuyecTse
5-10% u n3y4deHbl PU3NKO-XMMUYECKME CBONCTBA MOMYYEHHbIX KOMMNAayHA0B,
OaHHble KOTOPLIX NpMBeaeHbl B Tabnuue 1.

Kak BugHo 13 tabnuubl 1, go6aBneHne MoHoaueTaTHbIX 3pUpPOB rnumue-
puHa B cocTa [P 6naronpnaTtHO ckasbiBaeTCs Ha Ka4e€CTBEHHbIX NOKa3a-
Tengax NonyyYeHHbIX KOMNayHaoB. Tak, TemnepaTypa BCMbILLKN MOBLILWAETCA,
LETaHOBOE YMCIO OCTaeTCsi HEM3MEHHLIM, a AMaMeTp MSATHA U3HOCA YMEHb-
waetca. Ecnn ana 00 anameTtp nsatHa nsHoca coctaensiet 0,785, 10 B 5%-
HOM komnayHae ymeHblaetca 0o 0,410 mm, a B 10%-Hom koMnayHae eLlle
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fonblle ymeHbllaeTcsa u coctaendet 0,365 Mm. B cooTBETCTBUM C NONYyYeEH-
HbIMW pesynbTaTamu, MOHoaueTaTHble 3Upbl rAvuepuHa MoryT ObiTb
pekoMeHOOBaHbl B KayecTBe pecypcocheperaroinx M npoTUBOU3HOCHBIX

no6aBok Ans AM3enbHbIX TONMMB.

Ta6bnuua 1. Pmanko-xummnyeckne csorcTea 5-10%-HbIX KOMNayHAOB AeapoMaTu3MpoBaHHOM

An3eNbHOM pakumMm ¢ MOHoaLeTaTHbIMK 3dpamu riuuepuHa

[NokasaTtenn EN-590 javato] KomnayHabl Ha ocHoBe
(2004) OO0 1 MmoHoaLeTaTHbIX
achmpoB rnmuepuHa
5% 10%
KnHemaTtunyeckas BA3KOCTb, MM2/c, 2,0-6,0 3,00 3,8 4,2
20°C, He bonee
MnoTHOCTb, Kr/m3, 20°C, He Bonee 860,0 826,4 828.,3 831,6
dpakUMOHHbIN cocTas, %
50% neperoHsieTca npu 280 275 275 280
90% neperoHsaeTcsa nNpu 350 335 340 345
96% neperoHsaeTcsa nNpu 360 355 355 360
TemnepaTypa 3acTbiBaHus, °C, He -10 (-35)" -30 -30 -32
Oonee
TemnepaTypa NnoMyTHeHus, °C, He -25 (-10)’ -21 -20 -21
6onee
TemnepaTypa Bcnblwku, °C, He MeHee 55 72 75 78
VcnbiTaHMe Ha MeaHOoM NNacTuHKeE, + + + +
50°C, 3 yaca
WMopHoe uucno, iiog /100 r, He Gonee 6 0,30 0,2 0,1
CopepxaHue cepbl, %, He bonee 0,0350 0,0250 0,0120 0,0100
KucnotHocTb, mr KOH/100 r, He 6onee 5 0,20 0,15 0,15
CopepxaHue apomaTnyeckux y/s, % - 0 0 0
LleTaHoBOE 4ncno, He MeHee 51 46 46 46
OwameTp naTtHa nsHoca, Mm 0.460 0,785 0,410 0,365
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MocTosHHO nosBnsaoWwmecs, ocobeHHo BbicTpopacTyLune, Buabl COpHS-
KOB yCTOM4MBbIE K repbuungam, aBnsTcsa O4HUM U3 OCHOBHLIX (DaKTOPOB,
OrpaHUYMBalOLLMX YPOXKANHOCTb AKOHOMMYECKU BaKHbIX KynbTyp. MNepeno-
Bble TEXHOSIOMMWN MOBbLILEHUS YPOXXANHOCTU NMyTEM CO3L4aHUSA reHEeTUYEeCKU
MOAMMULMPOBAHHbBIX BUOOB pacTeHUN Takke BKIOYaeT B cebs oaHoBpe-
MEHHOE NpUMeHeHue repbuunaoB Ans YHUUTOXKEHUS COPHSAKOB. YCTON4YN-
BOCTb K 3TUM repbuumaam y KynbTypHbIX pacTeHun Obina cosgaHa nytem
reHHon moaudpmkaumm [1]. OgHako gaxke nNpu Takux meTogax, Heobxoaum
nouck 6onee apPeKTMBHBIX MHIMONTOPOB, KOTOpPLIE ByayT CNOCOGHbLI OENCT-
BOBaTb MPW MaKCUManbHO HU3KMX KOHUEHTpauusax u ObiTb CNOCOGHbIMU
n3bupatenbHO NOAaBNATb peakumn (POTOCMHTE3a, XapakTepHble TOSbKO
OIS pacTUTENbHbIX KNETOK, YTO caenaeTt nx bonee 6e3onacHbiMK gns Ye-
noseka n gayHbl [2].

N3yyeHo BnusiHne Hosoro [CulL2]Br2 komnnekca (L =6uc {4H-1,3,5-
TpuasuHo [2,1-b] 6eH3oTnason-2-amuH, 4- (2ummngason)} meam (l1) 6pomna
Ha akTuBHOCTb boTocuctemsl Il (PCII) BblgeneHHbIX M3 wnuHaTta. OTeyTCT-
BMe POTOCUHTETUYECKOrO BblAeneHuns kucnopoga membpaHamun OCIl 6e3
WCKYCCTBEHHbIX 3JTIEKTPOHHbIX aKUenTopoB, HO npu Hanmuyum [Cul2]Br2,
nokasaro, YTO OHO He CMOCOGHO OENCTBOBATb KaK ANIEKTPOHHbIN akLenTop
OCIl. B npucyTCTBUN UCKYCCTBEHHbIX 3NEKTPOHHbIX akuenTopos, [CulL2]Br2
NMHrMBUpyeT hoToCUHTETUYECKOE BblaeneHne kucrnopoga. [Culz]Brz Takke
nogasnser OTOMHAYLUMPOBAHHbIE W3MEHEHMS BbixOda (OIlyopecLeHLmmn
xnopodunna (FV), ceasaHHble ¢ pOTOBOCCTAHOBNEHNEM OCHOBHOIO XMHO-
HOBOrO akuenTopa anekTpoHoB, Qa. NogaBneHne 060MX XapakTePHbLIX peak-
UM 3aBMCUT OT KoHUeHTpaumm [Culz]Brz. MNpu Bcex nccneaoBaHHbLIX KOH-
ueHTpaumax [Culz]Brz, cHMxeHne ypoBHA Fu npoucxoguT MCKMOYMTENBHO
3a cyet cHkeHna Fv. [CulL]Brs He BbI3blBaeT HU N3MeHeHUn ypoBHSA Fo, HU
3ameaneHns oTonHAYLMPOBaHHOrO Bo30yxaeHus Fu, 4To xapaktepuayeT
AP PEKTUBHOCTL Nepeaayn NeKTPoOHOB OT KOMMOHEHTOB AOHOPHOW CTOPO-
Hbl K Qa, Yepes peakunoHHbI LeHTp (PL). IckyCCTBEHHbIE MCTOYHUKN 3NeK-
TpoHoB (ackopbat HaTpus, DPC, Mn?*) He OTMeHSIloT MHTMbKpytoLlero ad-
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dekTa [Cul2]Br.. 3aBucMmocTu nHrndmpyowen appekTMBHOCTM N3Y4EHHbIX
peakuun OCIl oT koHueHTpaumm komnnekca [Cul:]Brz npakTnyeckm
coBnagatoT. MNockonbky [Culz]Br. HE N3MeHAET BHYTPEHHIOK hnyopecueH-
LU0 apoMaTU4ECKMX aMUHOKMCNOT y 6enkoBbix komnoHeHToB PCII, MOXHO
npegnonoXxmTtb, 4YtTo [Cul,]Brz He okasbiBaeT CYLLECTBEHHOrO BIUSIHUS Ha
HaTuBHOe cocTosiHme 6enkos PCII.
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One of the most serious problems faced by humanity is the fact that soils
are getting polluted and the area where fruits, vegetables and agricultural
products are grown is decreasing day by day as a result of increasing soil
pollution. One of the most effective methods of preventing soil crisis can be
the reprocessing of anthropogenic wastes, which harm nature to a certain
extent. Reprocessing human-made wastes such as sewage sludge is critical
in eliminating soil pollution. Currently, sewage sludge management is a
significant problem in environmental engineering. Sewage sludge is a sludge-
like residue from wastewater treatment. This sewage effluent contains
agriculturally attractive levels of nitrogen (N) and phosphorus (P), so its use as
a soil conditioner has been observed in agriculture. However, since sewage
sludge contains a wide variety of harmful substances such as heavy metals,
drugs, some pathogens and toxic organic compounds, the application of
sewage sludge may pose a threat to human health and the environment if not
treated properly. Therefore, it is important that sewage waste is handled and
disposed of properly in order to minimize potential risks to human health and
the environment [Bilen S., 2003].
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Sewage sludge, which is a waste product from wastewater treatment
plants, has N (1.5-4.0%), P (0.3-1.2%) and organic carbon levels, which is an
agriculturally suitable indicator and therefore has been used in agricultural
production for centuries. Itis used as a soil conditioner to maintain and improve
the quality of soils [Kominko H., 2017]. However, sewage sludge comes from
a wide variety of sources and these sludges differ in content. The content of
sewage sludge depends on the pollution degree and characteristics of the
wastewater, the processes applied in the treatment plant (physical, physico-
chemical, biological, etc.) and the quality of the treatment. However, the
processes applied in treatment plants for the processing and removal of sludge
are often insufficient. This situation arises either from the failure of the units
foreseen in the design phase, inadequate control of the plant or the failure of
the current units to be operated properly. In addition, the application of
untreated sewage sludge raises health risk concerns due to organic and
inorganic contaminants and pathogens. As a result of various studies, it has
been determined that such sludges containing heavy metals such as lead (Pb),
arsenic (As) and chromium (Cr) carry a carcinogenic risk, especially for children
[Yakamercan E., 2021]. Based on these reasons, the use of sewage sludge
directly in agriculture as a soil conditioner is an inadequate solution and is not
recommended.

The contribution that we intend to show as a team on this issue, which
has been seriously addressed by the state recently, is to convert the sewage
sludge accumulated in the sewerage network and sewer pits into biochar and
use it as soil fertilizer in agricultural lands.

Thermal treatments, incineration and pyrolysis are processing methods
that could be applied to reprocess the sewage sludge. Pyrolysis is a method
that produces products by decomposing a substance under anaerobic (without
oxygen) conditions at high temperatures. It sterilizes the material and reduces
the concentration of organic toxins (polycyclic aromatic hydrocarbons (PAHSs),
polychlorinated biphenyls and dioxins), pharmaceuticals (hormones) and other
microcomponents (plastics, surfactants). In addition, it inactivates potentially
toxic elements such as Cu, Cd, and Cr in the raw material, reducing the risk of
leakage and uptake by the plant. Unlike incineration, pyrolysis retains most of
the carbon contained in the sewage sludge [Buss W., 2020].

In contrast to additions such as calcium (Ca), iron (Fe), and magnesium
(Mg) which have been shown to reduce the presence of P in undoped biochar,
we think that the use of K as a pre-pyrolysis additive could reverse the
situation: potassium phosphate salts exhibit very high solubilities and our
hypothesis is that if K is present in excess, pyrolysis may result in preferential
formation of potassium phosphate by increasing the availability of P in the
biochar. We used potassium acetate as the biochar additive, as it is a common,
low-cost salt ($25 t-1) used for general applications such as defrosting. The
aim is to produce a more complete carbon-sequestrated fertilizer product with
well-balanced availability of nutrients.
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In our project, we applied potassium acetate as an additive and the
pyrolysis process on the sample of sewage sludge at 700 °C that was obtained
from the AzerSu OSJC (an organization in charge of state policy and strategy
in the field of water supply). After this process, we produced a biochar sample
whose agricultural characteristics were improved and toxicity was decreased
compared to the initial sewage sludge sample. This biochar can be utilized to
improve soil quality for agricultural purposes.
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Acar sozlor: dizel yanacagi, oksigentarkibli birlegsmalar, efirlar

insan siiurlu ve stiursuz olaraq etraf tebii miihite tesir gdsterir ve atmos-
fer havasina neqativ tesirlerin artmasi atraf muihitin girklanmasi kimi ekoloji
problemlara sebab olur. Avtomobil tullantilari hava, torpaq ve suyun keyfiy-
yatina genis tasir edir [Mévsimov, 2010, 184]. Atmosferin girklanmasi xtsusi
xarakter dasiyir ki, bu da biosferin girklanmasina gatirib ¢ixarir. Bu tasirlor
birbasa ve uzunmuiiddsatli ¢irklendiricilere sabab olur ki, gaz ve gati madds
yayaraq global istilesma, guinasin ultrabandvsayi sialarindan planetimizi go-
ruyan ozon qatinin zadslenmasina, tursu yagislarin yaranmasi ile mahsul-
lara, mesolara, diger bitki ortlylna, metal kanstruksiyalarinda korroziya
yaratmaga ve binalara zarar verir, insan saglamligina manfi tasir edir [Sezer,
2011, 1597-1600]. Bu va ya digar sebablarden avtomobil yanacaglarina ve
onlarin yanma mahsullarina qoyulan ekoloji telabler sartlosdirilir. Ekoloji
problemlarin halli istiqamatinde aparilan iglarden biri de dizel yanacaginin
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keyfiyyat gostaricilerinin yaxsilasdiriimasidir ki, bu ndqteyi nezarden dizel
yanacaglarinin mixtslif maddalar ile temizlenmasi ve sonradan onlara miix-
talif oksigen tarkibli birlegmalarin alave edilmasi bdylk shamiyyat kesp edir
[Shan, 2009, 112-115].

Aromatiksizlesdirilmis dizel yanacaglarina (ADY) azerbaycanin bitki
resurslari esasinda pambiq yagi tursularinin mirakkab butil efirlerinin (PYBE)
resursganastedici va yanma modifikatoru kimi istifade edilmasi yanacagin
keyfiyyat gostaricilorine musbat tesir etmisdir. Asagidaki cadvelda ADY-nin
biodizel efirleri ilo alinan kompaundlarinin fiziki-kimyavi xasselari gosteril-
misdir.

Cadval 1. Aromatiksizlesmis dizel yanacadinin pambiq yagi tursularinin butil efirleri ile 5%,
10%, 15%, 20%-li kompaundlarinin fiziki-kimyavi xassalari

Gdsaricilerin adi EN-590 ADY ADY + PYBE

(2004) 5% 10% 15% 20%
Kin. Ozliilik, mm?%/san 2,0-6,0 3,00 3,8 41 4,4 4,7
Sixlig, kg/sm?3, 20°C 860,0 826,4 822,0 821,5 825,0 828,7
Donma temperaturu,’C -10(-35)" -18 -19 -19 -20 -21
Alisma tem.,°C 55 72 80 82 83 84
Bulanma -25(-10)" -21 -17 -18 -18 -18
temperaturu,°C, gox
olmamali
Yod adadi, yod g/100g 6 0,30 4,70 50 52 5,6
Kallulik, % - - yoxdur
Sinma smsali, 20°C 1,4587 1,4587 | 1.4581 | 1.4581 | 1.4580 | 1.4580
Umumi kiikiird, % 0,005-0,001 | 0,0025 | 0,0023 | 0,0022 | 0,0022 |0,0020
Aromatik 15,0 1,0 <1 <1 <1 <1
karbohidrogenlerin
migdari, % kiit.
Tursulug 5 0,20 0,23 0,40 0,49 0,51
mgKOH/100gr
Setan adadi 51 46 46,0 46,5 47 47,5
100 sm? yanacaqda 25 18 17,5 17,0 16,7 16,2
gatranin faktiki migdari,
mq, gox olmamal

Qeyd etmak lazimdir ki, hazirlanmis kompaundlarda tursulugun giymati
bir geder 0,23-0,51 mgKOH/100sm3-dak artir, gatranin faktiki migdari (17,5-
16,2 mg/100sm? yanacaq) ve yod adadi (4,70-5,6 qJ2/100q yanacagq) teskil
edir vo standartin norma haddinda qgalirlar.

Bu iglerin goérulmasi naeticasinda tlstilenma yaradan aromatikanin
migdarini azaltmaga, terkibinda oksigen saxlayan birlagsmalarin istifadasi ila
yanmanin tam getmasina va s. digar xassalerin yaxsilasmasina nail oluna
biler. Bu da hamgcinin mulki sahalinin saglamhginin gqorunmasinda aktual
hesab olunur.
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Neft va gaz¢ixarma senayesinds,hamg¢inin neft emali misssisalerinde
istifade olunan avadanliglarin ve qurgularin korroziyadan gorunmasinda
Ortik kompozisiyalarinin va inhibitorlarin hazirlanmasinda azot terkibli tizvi
birlesmalarle modifikasiya olunmus sooligomerlarden istifade olunmasi
aktual problemlardandir [1-2]. Taedqgigat isinde rezorsin-formaldehid oliqgomeri
karbamidle modifikasiya olunmus ve ilk dafe onun inhibitor xUsusiyyatlori
Oyranilmisdir.Rezorsin-formaldehid oligomerinin karbamidle modifikasiyasi
sopolikondenslesma Usulu ila turg mhitde apariimisdir. Alinan sooliqgomerin
asas goOstaricileri tedqiq olunmusdur.Mlgayise maqgsadi ile eyni saraitde
rezorsin-formaldehid oliqgomeri de laboratoriya seraitinde sintez olunmus va
asas gOstericileri tadqig olunmusdur.Malum olmusdur ki, sooligomerdes
sarbast formaldehidin migdari texminan 2-3% azalmig, yumsalma tempera-
turu 80°C-dan 95°C-s yliksalmis, sixlig1 ise 1150 kg/sm3— dan 1225 kg/m?3-a
catmisdir.Ham modifikasiya olunmus sooligomerin, ham da modifikasiya
olunmamis rezorsin-formaldehid oliqgomerinin IQ spektri miigayise magsadi
ile tadqgiq olunmusdur.Spektrlarin migayisali analizinden malum olmusdur ki,
proses kimyavi modifikasiyadir va alinan yeni terkibli birlesmada amid grupu-
nun olmasi ondan inhibitor kimi istifade olunmasina asas vermisdir. Aparilan
elmi-tedqiqgat isinin ikinci mearhalasinda “Shirvan Oil Operating Company”-
dan goturilmis lay suyu nimunasinden istifade olunmusdur.Lay suyunun
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ion torkibi ve fiziki-kimyavi gdstericileri gostarilon teskilatin laboratoriyasin-
dan gétirilmuisdir. Rezorsin-formaldehid oligomerinin inhibitor xUsusiyyat-
lerini agkar etmak U¢lin avvelca laboratoriya seraitinde tacriibsler apariimis-
dir. Bu magsadls 20x40x2 mm olan polad — D markali nimunalar goétural-
musdir. Polad — D markali nimunanin terkibi karbon,14,22%, mangan 14-
65%, silisium 12-13%,kukird — 5%, fosfor — 4% kimi elementlerdan ibaratdir.
inhibitorun miqdari 11 korroziya miihitine gére hesablanmisdir. Tadgigat otaq
temperaturu seraitinde (20+50C) 6 saat muddstinde daim garisdiriimagla
apariimigdir.Yoxlama muiddati bitdikden sonra nimuna yuyulur, qurudulur ve
analitik tarezide sakilir.Mlgayise maqsadi ile tacribsa inhibitorsuz mihit
soraitinde de aparilir ve gravimetrik Usulla korroziya surati(k),m1 muhafize
daracasi(z), miuhafize effekti (y) tayin olunur: Korroziya sirati: K=mg-m+/Sxt;
Muhafize deracesi: Z=Ko-K/K ; Mlhafizse effekti: y= Ko/ K.Burada mg, m4, S,
t — muvafiq olarag nimunanin ilkin va tecriibanin sonundaki kitlasi, onun sa-
hasi va tacriibanin apariima vaxti ko, k — inhibitorsuz ve inhibitor olan muhit-
daki uygun olaraq korroziya suratidir. Alinan naticaler cadval 2-da verilmisdir.

Cadval 1. Lay suyunun ion tarkibi, mq/l

Horizont | Umumi OzIiliik, Anionlar Kationlar
minerallas- spz Cl HCO3 | SO4 | Naften | Na*K* | Ca** Mg**
ma, q/l turgusu

PsAr2 |14.64-19.32 |0.52-0.58 | 8956- |40-123 | izler-9 48 4390- | 1012- | 60-179
11857 5765 1407

Ps2Ar2 |17.86-27.09 |0.57-1.02 | 10976- | 62-92 | lzler-7 | 47-119 | 5443- 931- [211-
17073 7368 1632 |1245

Cadval 2. Karbamidle modifikasiya olunmus rezorsin-formaldehid sooligomerinin lay suyu
muhitinde poladin korroziyasina tasiri

inhibitorsuz Modifikasiya olunmus rezorsin-
. . miihitde korroziya | inhibitorun formaldehid sooliqgomeri
Sira Ne-si | Horizont | .~ .. -
surati (k), gatiligr, ma/l K, Z

g/m?*saat q/m2*saat % 14
200 0,091 80 5,021
1 PsAr2 0,457 400 0.056 87 8,160
600 0,038 91 12,02
2 200 0,102 81 5,323
Ps2Ar2 0543 400 0,094 82 5,776
’ 600 0,042 92 12,92

Aparilan tadgiqatlardan aydin olmusdur ki, poladdan hazirlanan avadan-
lig ve qurgularin korroziya prosesina bir gox amiller: kimyavi tarkib, inhibito-
run gatihgi, korroziya mahitinin tebisti, imumi minerallasma va s. tesir edir.
Belo ki, terkibinde azot olan karbamidle modifikasiya olunmus rezorsin-
formaldehid sooligomerindan goéstarilon mihitde poladin korroziyasina qarsi
inhibitor kimi istifade etmak olar.
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Maqalada Ceyranbatan Su Anbarinda igmali suyun Tahllkasizliyini te-
min edon va igmali suyun keyfiyyatini artiran amiller aragdirilir. Amillar 4
bazaya boliinir ve Umumdiinya Sehiyye Teskilati, Avropa Birliyi, MDB &lke-
lori, Abseron yarimadasi ve bilavasites Ceyranbatan Su anbarindaki normalar
Uzra cadvallar tartib olunur. Cari veziyyatle dlgulan gostaricilarin migayisali
analizi aparilir.

Fiziki olaraq Bulanigliq parametrina baxdiqda, Abseron yarimadasinin
payina disan veziyyati arasdirsaq, burada, bulanighigi ilin bitin fesillerinda
araziys xas olan kulsakler formalasdirir.

isde miiqayissli analizde esas maraq yaradan fiziki ve kimyevi xasseler-
dir. Onlarin dayismasinin insan organizmina tasiri arasdirilir. Magaleda agir
metallarin insan organizmina olan tasirina xutsusi yer ayrilib. Agir metallara,
metal xassolarine va shamiyyatli atom ¢akisine (>50) va ya sixliina malik
olan kimyavi elementler grupu (40-dan ¢ox) daxildir. Masalen, qurgusun,
sink, kadmium, civa, molibden, xrom, mangan, nikel, galay, kobalt, vanadium
vo s. daxildir. Agir metallara xas olan mihim xassalar onlarin bioloji aktivliyi
vo toksikliyidir. Agir metallara meruz qalma tshlikesi ondan ibaratdir ki, bu
metallarin tesiri insan organizminda uzunmuddatli galir. Suyun agir metal-
larla girklonmayinin asas sebabkarlari yingul ve agir slvan metallari emal
edan metallurgiya muassisaleridir. Cirklondiricilarin siyahisina hamginin tul-
lanti yandirma zavodlari, avtomobil gazlari, kimya istehsall, poligrafiya sirket-
lori ve hatta elektrik stansiyalari da alavae olunur. ©n ¢ox yayilmig toksinlar
ise bunlardir: qurgusun (avtomobil istehsali), cive (gundslik hayatda pozul-
mus termometrlar ve flloresan isiglandirma cihazlari), kadmium (zibilin yan-
dirlmasi neticasinde emala galir). Btraf muhitin kadmiumla girklenmasinin
manbayi senaye muassisalarinin girkab sulari, torpagin yuyulmasi va s. nati-
coleridir.
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Civenin (Hg) insan badanina tesiri ise ondan ibaratdir ki, cive buxari ve
onun Uzvi birleagmaleri olduqgca tehlikalidir ve tenafflis yolu ile badana daxil
olur. Bdyiik migdarda qebul zamani zeharlonme bas verir. istahsizliqg, siddetli
bas agrisi, Urekbulanma, ishal ve s. kimi asas alamatlari var. Baden istiliyinin
artimi da musahida olunur. Bundan basqa xroniki cive zeharlenmasi de var
ki, onun da zaiflik, yuxusuzluq, is gabiliyyatinin asagi dismasi va s. kimi
alamatlari mévcuddur [1].

Suda minerallasma daracasinin haddi stabil saxlaniimalidir. Minerallas-
manin yiksalmayi kimi azalmagi da fesadlara gatirib ¢ixara bilar [2].

Maqalada taqdim olunan sistemlerin asas magsadi monitoring vasitasile
suyun terkibine nazarsti artirmaq ve insan organizmini tehlikasiz ve
keyfiyyatli su ile tamin etmakdir.
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bakteriyalar

XIX asrin axirlarindan baglayaraq, Azerbaycan Respublikasinda neft ve
gaz emall zamani yataqglarda musahida olunan lay sularinin terkibinin dyra-
nilmasi sahasinda ¢oxlu sayda tadqigatlar apariimisdir. Malumdur ki, sena-
yeda istifade olunan bir gox borular, ¢anler lay sularinin terkibinds olan H.S,
COg;, tesiri ila korroziyaya meruz qgalirlar. Bu sababdan korroziya prosesinin
darindan arasdiriimasi va halli yollarinin tapiimasi bu giin de aktual olaraq
galir. Son zamanlar kukirdli neftlerin emali ve gaz hasilatinin hacminin
artmasi, butoévlikda korroziya problemini daha da kaskinlagdirmisdir. Korro-
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ziya naticesinda dayan zararlar il middeatinde milyon manatlarla hesablanir
[1,2].

Neft madenlarinds korroziya proseslarinin tehlikali névlarindan biri mik-
robioloji korroziyadir. Bu korroziyanin bas vermasinin sababi layda sulfat-
reduksiyaedici bakteriyalarin siiratle artmasidir. Sulfatreduksiyaedici bakteri-
yalar anaerob mikroorganizmlardir. Mikroorganizm hiceyrasinin 6l¢isu 0,1
— 3mk intervalindadir. Optimal serait oldugda (oksigensiz muhit, mineraliza-
siya, pH-in neytrala yaxin giymati, optimal temperatur, sulfatlar, Gzvi substra-
tin istiraki) SRB sulfati hidrogen sulfide gader reduksiya edarek intensiv
sokilda goxalir.

Bu, aslinds bir nega problem yaradir. SRB metabolizm prosesinda SO
ionlarini gida kimi gabul edarak, H»S-i ayrir. Bu proses metal sathins adge-
ziya olunmus SRB tarafindan getdikde daha tehlikali olur, bels ki, tursu bir
basa metal sethinde va ona yaxin fezada amala galir ki, bu da borularin daxili
sothinin intensiv dagiimasina sabab olur. Digar terafden SRB selikli gisa
vasitasi ila biri-biri ilo birlegarak iri dastaler amala gatirerek layin masama-
lerini tutur ve bu da laya su vurma quyularinin faydali is emsalini kaskin azal-
dir. Bela ki, masamaler biokutls ile tutuldugundan quyunun su tutumu azalir
va bu sebsbden de laya vurulan suyun hacmi azalir, layda kifayet gader
tezyiq yaratmaq olmur. Bu zaman ise neft hasilatinin gézlanilan artimi alda
olunmur.

SRB- nin hayat faaliyystinde yaranan H.S, neftde va lay suyunda hall
olaraq onlarin korroziya aktivliyini artirir ve naticede neftcixarmada istifade
olunan yeralti va yerustl avadanliglarin korroziya prosesleri daha surastle
gedir [3].

Tacrubi hissa

Lay suyunda mikroorganizmlarin miuayyan edilmasi ve geyda alinmasi
10 ml-lik avvalcadan sterilizasiya olunmus sinaq sussalerinda apariimisdir.
Lay suyundan 1 ml goéturilerek misyyen hadde qgeder durulasdirilir va
Postqeyt B qgidali muhitinda akilmakle 7-14 gun inkubasiya muddaeti olmagla
30-32°C temperaturda termostatda saxlanilir. Tecribanin sonunda miayyen
olunmusdur ki, lay suyunun har millilitrinde 10° edad sulfatreduksiyaedici
bakteriya askarlanmisdir ki, bu da olduqca tahlikalidir [4,5].

Tadgiq olunan nimuna yodometrik Usulla titrlenmig ve 1 ml lay suyunda
olan sulfatreduksiyaedici bakteriyalarin hayat fealiyyatinden ayrilan H;S-in
miqgdari hesablanmigdir [OCT 39-234-89, 17]. Titrlema zamani fikse olunmus
yod mahlulundan va fiksa olunmus natriumhiposulfitden istifade olunmusdur.
H>S-in miqdari asagidaki distura asasan hesablanir:

N@J) x V(J) - N(Na,S,05) x V(Na,S,0;)
X

VH,0
Muayyan olunmusdur ki, 1 ml lay suyunda 170 mq/l H.S var.

X mq/1 H,S= 7000
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Bundan basga 5 saat middstinda, 50°C temperaturda lay suyunun kor-
roziya aqressivliyi tadqiq olunmusdur. Bu zaman korroziya surati p=0.77
mm/il teskil etmisdir.

Aparilan tadqigat isi zamani Kursangi neft yatagindan goturuimus lay
suyunda aqgressiv korroziya muhiti tasdiglanmisdir. Novbaeti tadqgiqat islerinde
lay suyunda aqressiv korroziya mduhitlerine garsi inhibitor-bakterisidlerin
tetbigi nazerde tutulur.
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Elmi rehbar: professor Parvin Memmadova

Acar sozlar: lay sulari, sulfadreduksiyaedici bakteriyalar, mikrobioloji analiz

Hazirki dovrds 6lkemizda neftin asas hacminin gixarilmasi neft madanle-
rinin deniz, cay ve axinti (¢irkab) sulari ile doldurulmasi ile aparilir. Bele halda
neft madenlarinin sulfatreduksiyaedici bakteriyalar ve digar mikroorganizm-
lorle yataqglarin istismarini gatinlasdirir, neft madanlarinin avadanliglarinin
korroziyasini suratlandirir, heamginin neftin keyfiyyatinin agsagi diusmasina va
onun emalinin gatinlegsmasina gatirib ¢ixarir.

Neftgixarma zamani yaranan getinliklarin halli Ggln an genis yayiimis
Usul texnoloji mayelerin hazirlanmasinin kimyavi metodlarinin istifadesi Usu-
ludur ki, bu da bitiin marhalelarda ¢atin, va bir gayda olaraq baha basa galen
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reagentlerin: bakterisidlerin,korroziya ve duzg¢dokintularinin inhibitorlarinin
totbiqi ile slagalidir. Bu magsadle adaten bakteriyalari mehv eden maddaler-
dan-bakterisidlerdan, ve misayyan muddeat erzinde mikroorqganizmlarin inki-
safini lengiden maddalerdan- bakteriostatlardan istifade olunur. Mikrobioloji
korroziya ile mibarizede bakterisidlar genis tatbiq sahasi tapmisdir, lakin
onlardan istifade onu gdsterdi ki, universal bakterisid yoxdur. Bels ki, har bir
halda bakterisidin tatbiqgi zamani mikroorganizmlarin konkret yasama serai-
tini nezare almaqgla miuxtslif reagentlarin bakteriyalara garsi qoruyucu tasiri-
nin hertarofli laborator islenmasi zeruridir [Axusapos,2011, 232-242;
JleBawoga, 2008, 311-314].

isin magsadi Abseron yarimadasinin lay sulari ve neftinde sulfatreduk-
siyaedici bakteriyalarin va bazi digar mikroorqanizmlarin mikrobioloji analizi-
nin apariimasidir.

Tadgiqatlar zamani Balaxani va Bibi-Heybat yataqglari arazilerindan go-
tirdimUs lay suyu ve neft nimunalerinin mikrobioloji analizi apariimis, on-
larda olan bazi mikroorqanizmlarin bark qidali mahitlerde skma Usulu ila
miqgdari tayin edilmisdir (Kox metodu).

Bakteriyalarin migdarinin tayini tigin ©PA (at peptonlu aqar), gébaslaklar
Uglin isa SA (suslo-aqar) bark gidali muhitlerinden istifade olunmusdur. Mik-
roorganizmlerin inkisafi termostatda 30-32°C temperaturda bas verir. Sulfat-
reduksiyaedici bakteriyalarin migdarinin hesablanmasi t¢lin Mak-Kredi Usu-
lundan va terkibi (qg/l) asagida geyd olunan Postgeyt muhitinden istifada
olunmusdur. KH2PO4— 0.5, NH4CI -1.0,CaSO4 —1.0, MgS04-7H,O — 2.0,
C2HsOna (50%-li mahlulu) — 4.0, NaCl — 5.0. ©lavalar: maya ekstrakti (5%-li
mahlul) — 1.0, FeSO47H20 - 0.5, NaS-9H,0 — 0.2.

7-5 gun sonra sulfatreduksiyaedici bakteriyalarin miqdari Mak-Kredi
cadvali lizre hesablanmisdir, kultivasiya prosesi termostatda 30-32°C tem-
peraturda aparilir. Qara ¢okintinin ve gqazin amala galmasi sulfatreduk-
siyaedici bakteriyalarin mdévcud olmasinin asas slamatlarindandir.

Belalikla, Balaxani ve Bibi-Heybat yataqlari srazilarindan goéturilmus lay
suyu va neft nimunalarinin mikrobioloji analizi aparilmig, 1 ml lay suyu ve ya
neftda olan bakteriyalarin, gébalaklerin ve sulfatreduksiyaedici bakteriyalarin
migdari muayyen edilmisdir. Tadqigatlarin naticalerinden gorinur ki, Bibi-
Heybat yatag yaxinligindan goéturalmas lay suyu numunalarinde mikroorqa-
nizmlarin miqgdari (bakteriyalar- 15-104, gébalakler- 29-103, sulfatreduksiya-
edici bakteriyalar-14-10°) Balaxani erazisinden goétirilmus lay suyu niimunae-
larina nisbaten (bakteriyalar- 13-10*, gobslaklar- 16-102, sulfatreduksiyaedici
bakteriyalar-11-102) daha goxdur. Goériinir, bu, Bibi-Heybat yatagi yaxinligin-
dan goturalan lay suyu numunalerinde olan neftin miqdarinin (6,5%) daha
az, diger nimunalarda isa neftin migdarinin daha ¢ox (9%) olmasi ile slage-
dardir. Neftin tarkibinde olan mikroorganizmlarin sayinin teyin edilmasi za-
mani malum olub ki, Bibi-Heybet yatadi erazisinden gétirilen neft nimuna-
sinda mikroorganizmlerin sayi (bakteriyalar-19-104, gobsleklar-36-10°, sulfat-
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reduksiyaedici bakteriyalar-16-10°) UstUnlik tegkil edir. Bu, onunla izah oluna
biler ki, neftgixarma zamani neftin lay suyu il garismasi ve belslikla mikroor-
ganizmlerle yoluxmasi bas verir.
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Xloroplastlarda asas elektron dasiyici komplekslerinden biri fotosistem
II-dir. Fotosistem Il (FSII) bitki, yasil yosun va sianobakteriyalarda igiq kvan-
tinin xlorofil molekulu tarsfindan udulmasi ile baglayan ¢oxpillali oksidlagsma-
reduksiya reaksiyalarinda su molekullarini oksidlesdirir, plastoxinonu reduk-
siya edir. Reaksiyanin sonunda atmosfera molekulyar oksigen (O.), tilakoid-
lorin limen fazasina isa 4 proton (H*) ayrilir. Fotosistem Il komleksinin reak-
siyalarinda istirak edan asas redoks kofaktorlar elektronun ilkin donoru Peso
(xlorofil a dimeri), feofitin (Pheo), plastoxinonlar Qa ve Qg va iki tirozin (Yzva
Yp) galigidir. Bu komponentlar D1/D» heterodimeri tizarinda yerlasmiglor.

Tacrlubsloerda tebii seraitde becerilmis ispanaq yarpaglarindan izols
olunmus xloroplastlardan istifade edilmisdir. Alinmis xloroplastlar CO, meto-
bolizmi istisna olmagqla, elektronun H>O-dan NADP*-a isigla induksiya olunan
dasinmasinda istirak edan molekulyar komponentlerin tam dastine malik
olub, onlarin yerina yetirdiklori funksiyalari hayata kegirir. Xloroplast prepa-
ratlari ispanaq yarpaglarinin tarkibinde 20 mM Tris-HCI, 300 mM NaCl va 2
mM MgCl; olan bufer mahlulunda homogen azilmasi ve sentrifugada differ-
rensial gokdurilmasi yolui ile alinmisdir. Tacriibalerds absorbsiya spektros-
kopiyasi metodu ve muxtslif biokimyavi amaliyyatlardan istifade olunmusdur.
DL avvallar tesvir olunmus optik spektrometrds dlgilmuisdir (1).
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Fotosintez eden organizmlerin elektron dasinma reaksiyalarina tasir
edan amillarden biri formiat ionlanidir (2). Tedgiqatlar iki istiqamatde aparil-
misdir. Bunlardan birincisi xloroplastlarda mahlulun muxtslif pH gdstericile-
rinds gecikan stialanmanin ilkin amplitudunun formiat ionlarinin konsentrasi-
yasindan asihligi olmusdur (Sakil 1).

ikinci istiqamat isa xloropastlarda formiat ionlarinin miixtslif konsentrasi-
yalarinda DL- in pH asihligi aragdiriimisdir (Sakil 2). FSlI-nin inhibitorlarindan
olan formiat (HCO") ionlarinin mihitin muixtelif pH statusunda (pH 5,5-8,5)
FSII-nin geciken sualanmasina tasiri dyranilmisdir. ©debiyyat malumatlarin-
da bu ionlarin tesirinin FSIl akseptor saytinin vasitesi ile bas verdiyi goste-
rilse de, donor saytina tesirinin mimkunliyld de nazera alinmalidir. Bels ki,
FSII-nin elektron donor (Mn klasteri—Psgo bolmasinda) ve akseptor tareflarin-
da (plastoxinon atrafinda) mévcud olan proton cerayanlarinin mixtslif amille-
rin tasiri ile pozulmasi mimkdnddr.
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Sakil 1. Xloroplastlarda muxtslif pH-da DL-in Sakil 2. Na-formiatin mixtslif konsentra-
Na-formiatin konsentrasiyasindan siyalarinda xloropastlarda DL-in
asilihgi pH asililigi

Mdahitdaki hidrogen ionlarinin mixtslif gatiliglarinda (pH 5,5-8,5) formiat
ionlarinin FSII-ds geciken stialanmanin giymatina tesiri dyranilerken prepa-
ratlar va tadqiq olunan formiat ionlari bufer mahluluna garanliqda slava olu-
nub 30 s middatinds otaq temperaturunda saxlanildigdan sonra élgller apa-
rilmisdir.

Alinmis naticelar gosterir ki, pH-in baxilan giymatlerinde HCO,~ (0-50
mM) ionlarinin tesirinden DL amplitudunun azalmasi masahida olunur. Mah-
lulun pH-Inin muxtslif giymatlerinde gecikan stalanmanin amplitudu farqgli
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giymatler alsa da, uydun pH statusunda HCO,~ ionlarinin tesirinden DL
amplitudunun deyismasi oxsar kinetikalarla bas vermisdir. Stalanma inten-
siveliyinin azalmasinin ilkin fotokimyavi reaksiyalarda FSll reaksiya merkazi-
nin gecikan sualanmanin bas vermasi Ugln aktiv olmayan PsgoQa~ halina
kegmasi ile alagadar olmasi mamkindir (Sakil 1, 2).

Belslikla alinan naticalare asasan sdylamak olar ki, ikinci fotosistemda
formiat ionlarinin tesir saytlari, agar onlar iki ve ya daha artiqdirsa, eyni hi-
qugludurlar. Diger hipotez ondan ibarat ola biler ki, ikinci fotosistemda formiat
ionlarinin yalniz bir birlesma sayti vardir. Bu tedgiqatlar dayisen fluores-
sensiya va O, metodunun tetbiqi ile formiat ionlarinin diger ionlarla miqga-
yisali (reqabatli) analizi esasinda davam etdirirlir.
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Azsrbaycan Respublikasinin Prezidenti cenab ilham 8liyevin “Regionla-
rin sosial-iqtisadi inkisafi” ile elagadar imzaladigi Serancamlardan irali galen
telablera miuvafig elmi-tedgiqat isleri davam etdirilir. Homin meazmunda
“Azerbaycan 2030: Sosial-iqtisadi inkisafa dair Milli Prioritetlor” de daxil
olmagla digar konseptual senadlar, Respublika elmi ictimaiyyati qarsisinda
muhum talabler qoyur. Qeyd olunan senadlerde ndvbati onilliklar arzinda
6lkenin sosial-igtisadi inkisafina dair musyyanlagdirilon 5 muhum prioritetlor-
dan biri raqabatli insan kapitali va muasir innovasiyalar mekanidir. Tedqi-
gatgi alimlerin qarsisinda duran esas vazife mixtslif elm sahaleri (izre mov-
cud potensiali alagali sakilde muvafiq universitetlorin kafedralarl ils birge elmi
tedqigatlar aparmagla bu prioritetloerin reallagsmasina nail olmaqdir.
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Gunasin boylik sexavetle baseriyyste baxs etdiyi enerjiden — 1 saniyade
4 min ton kutle elektromaqnit isiq stalari seklinde ayirmagla bu enerjinin bo-
yuk bir hissasi bitkiler terafinden akkumlyasiya olunur. [Sliyev F, sah. 8-10. 1].

Fotosintez naticesinde 6C02=6H.0 = (CH20)n + 60> bitkiler ale-
minde bas veran fiziki-kimyavi, biokimyavi ¢cevrilmalar naticesinds 4:10'° ton
karbon manimsanilir (CO- seklinds), 1,2:10"" ton suyun pargalanmasi, 1-10"
ton O ayrilir. Bitkilerde 5:10'° ton karbohidratlar (esasen sellliloza) toplanir.
Canlilarda, bitkilerde 4:10%° kal giines enerjisi akkumlyasiya edir. Sonuncu
reqem basariyyatin 1 il arzinds serf etdiyi enerjiden 10 dafe ¢oxdur. [BapkaH
B, c. 248-250. 2].

Yuxarida geyd olunan ragamlar dinya alimlarinin uzun iller erzinds
apardiglari elmi tedgiqatlar planetimizds bas veranlarin misahidea ve tedqig-
larin naticesidir.Har bir canlida oldugu kimi Umumi “evimiz’, basariyyatin
yasayis makani Yer da canli bir organizm olaraq 6z atmosferi, biosferi, das-
ginlari, firtinalari, zalzalelari, sunamilari, vulkanlari ile 6z hayatini davam et-
dirir. Bu global dayismalarls yanasi, yerda bas veran antropogen va texno-
gen tasirler da atraf muhits tesirsiz 6tismayib, ekoloji problemlarin yaranma-
sina gatirib ¢ixarir. 9sasen asagidaki problemlardan ibarat olan ekoloji prob-
lemlarin halli:

Ekoloji durumun ilbasil pozulmasinin garsisinin alinmasi

Az tullantili ve tullantisiz texnologiyalara nail olmaq

Alternativ va barpa olunan enerji manbaleri

Qida tsahlUkasizliyi (antosianlar, flavanoidler, xlorofiller, antosianinlar)
dinya alimlarinin digget mearkazindadir.

Tadqigat islerimizin mahiyyati Azerbaycanin Qarb boélgasinin boyaq bit-
kilerinin arealinin muayyan edilmasi, potensial ehtiyatlarinin, biomuxtalifliyin
gorunmasi va ondan semerali istifade etmakden ibarstdir. [Mustafayev .
116-121 s.].

Azsrbaycan Respublikasi EIm va Tehsil Nazirliyi Bioresurslar institutu
“‘Boyaq emali texnologiyasi” laboratoriyasi emakdaslari terafinden, qarb
bdlgasinin boyagq bitkilari ve agrosenaye tullantilarindan ekoloji boyalar, digar
faydali komponentlerden olan pektin, pigment, tanin ve s. alinmasinin elmi
arasdirmalari aparilir. [BeccoHoB 15-18 c.].

Maelum oldugu kimi gida senayesinda istifade olunan sintetik boyalar
aksar hallarda terkiblarina daxil olan toksiki ve konserogen birlegsmalar hesa-
bina insan organizmi saglamligi G¢ln ciddi tehlukalar téradirler. [Kynes 15-
20 c.]Bunu nazers alaraq emekdaslarimiz tarsfindan bitki mensali boyalar
antosianlar, karotinoidler, flavanoidler, xlorofillar ve s. murakkaeb qruluslu
coxatomlu fenol téremaelerine malik bitkilerden boyalar alinir ve muvafiq
tetbiq sahalari arasdirilir. Onu da geyd edak ki, bitki mabsali boyalar gida
mehsullarina yalniz rang, estetik goruntl vermayib, eyni zamanda terkible-
rinda olan bioloji aktiv maddalar, vitaminler, Gzvi tursular, mikro ve makro

POON =
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elementlarla gidahliq keyfiyyatini ylksaldirlar. Homginin antioksidant, serbast
radikallari netrallasdira bilen qocalma prosesini inqgibitorlasdirma, xar¢ang
xastaliyinin garsisini gisman da olsa alinmasina tasir gostarirler.

Ekoloji bitki boyasi alinmasinin texnoloji sxemi:

Bitki xammali |—> Qurutma —¢ Xirdalanm =t Ekstraksiy | Filtrasiy [>

—>| Buxarlandirma > Konsentran = Pigment —~ Boya

Belalikla bitki mangali ekoloji boyalarin alinmasinin texnoloji sxemi ve
tatbiq sahaleri muayyan olunmusdur.
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lMpMmeHeHne MmeToga MaTeMaTMYECKOro MOL4ENMPOBaHMS 1 ONTUMU3a-
UMM nomoraeTt nogobpaTtb TEXHOMOrMKM LS nonyveHus Hambonee paumo-
HanbHOro M 3pEeKTUBHOrO NCNONb30BaHUA 3emMenb. PesynbTaTbl Takoro
obcnegoBaHUs NOYB NPEACTABAAT HAYYHO-NPAKTUYECKUI MHTEPEC N MOTYT
OblTb UCMONb30BaHbl AN KOPPEKTUPOBKW BHECEHUS yaobpeHwun p[ns
onpegeneHnsa NpupoaHon NoYBeHHoW nnogopoaHocTh [KantoxuH, 2003, 1].
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3arpsisHeHHble MoYBbl ABGLLEPOHCKOro MOMyoCTpPOBa, Aaxe Mocne ee
OYUCTKK, OOMOSHUTENBHO HyXgakwTcs B obpaboTke matepuanamu, obna-
OaLWNMN BbICOKUMU COPOLIMOHHBIMM CBOMCTBaMU. YCTaAHOBMNEHO, YTO rMu-
HUCTblE MUHeparnbl, B COMeTaHMe C MUHepanbHbIMKU yaobpeHuamu, obna-
0alT LUeHHbIMM CBOMCTBaMM, Kak HabyxaHue, Bbicokasi COPOLUMOHHAsA 1 BO-
aoyaepxusatoLast cnocobHOCTb M NpU BHECEHUE NX B MOYBY 3aTPYOHSAIOT
BbIHOC MOABWXHOro hocgopa B No4By, CBA3bIBASCb C HUM B KOOPAMHALMOH-
HYH0 CBS13b, MONOXUTENBLHO BIIMSAIOT Ha OU3NKO-XMMUYECKME NOKasaTenn nou-
Bbl, YMy4LLAKT 3KOMIOrMYeckoe COCTOsIHME MNoJopoaHbIX 3emenb [Araesa,
2007, 2].

Bbinn npoBeaeHbl UCCNeaoBaHUs!, HaLENeHHbIE Ha HaxoXOeHue coc-
TaBa oNTUManbHON MacChbl MMUHUCTBLIX MUHEPArioB U MUHEpParbHbIX yaobpe-
HUMN B NOYBE OTHOCUTENBLHO YpoXanHocTU. B xoae akcnepumeHTOB 6bINo
YCTaHOBIIEHO, YTO BBeEAEHWE, Hapsidy C MuHeparbHbiMU yOoOGpeHuamu,
FMMHUCTBIX MMHEpPArioB OKa3bliBaeT MOJIOXWTENbHOE AENCTBME Ha MNITOAO0-
POOHOCTb CEeNbCKOXO3AMCTBEHHOM npoaykuun [Araesa, 2021, 3].

Mpn obpaboTke NOMy4YEeHHbIX pe3ynbTaToB ObiN MCMONBb30BaH MeTon
MaTeMaTU4yecKkoro MogenuposaHus u ontumusaumm [Bykov, 2002, 4;
Akhnazarova, 1985, 5]. Bbina peleHa 3agada HaxoXgeHUs onTUMarbHOWN
obnactn napamMeTpoB npoLecca COBMECTHOrO AENCTBUS MMUHUCTLIX MUHE-
panoB M MuUHepanbHbIX YyA06peHui, Npu KOTOPbIX AOCTUraeTCst onTumanb-
HbI MOKas3aTesfb BbixOda MNpoAdykTa B BUOE MOBbLILWEHUS NMPOLAYKTMBHOCTMU
ypoxkasi.

Ha ocHoBe akcnepuMeHTanbHbIX AaHHbIX, NPUBEAEHHbIX B NPeAblayLLMX
paboTax, Obla MOCTPOEHa perpeccuoHHas MOAENlb C UCMONb30BaAHUEM
moayns Box Benkin D nporpammHoro o6ecneyerns Matlab-7. B pesynbtate
MOZENUPOBAHNS MOMYyYeHO perpeccmoHHoe ypasHeHne Y = f(X1,X2,X3,Xs), B
BMOE MNONMMHOMMAIbLHOTO BblpaxeHus (1), yctaHaBnmBatrowee pyHKUMOHab-
HYI0 3aBUCMMOCTb BbIXxoda npoaykta Y (NpoayKTMBHOCTb Yypoxas, c/ra) oT
4-x napameTpoB npouecca: P2Os mr/kr, KoOs mr/kr, pH, anektponpoBo-
OMMOCTb NMoYBbl/e, Ac/M:

Y =-113.0727-0.1137x4-2.7704x, + 27.6686x3 + 540.1719x4 (1)

X1 - P20s, mr/kr € (19.2-91.22);

X2 - K203, Mmr/kr € (56.4 —78.32) ;

X3 - pH €(8.29-8.74);

X4 - anekTponpoBoanmMocTb noysbl (A1) € (0.22 — 0.26) .

[ns pelweHnsa 3agayn onTMMmusaumn npouecca 6bin NPUMEHEH cneuu-
anbHO pa3paboTaHHbI MPOrpaMMHbIA MOAYINb, OCHOBAHHBLIN Ha MeToae
BM3yanusaumm npouecca pacdeta [Shabanova, 2010, 6]. daHHbii meTOoq
3P PEKTMBHO cOYeTaeT BO3MOXHOCTU NporpaMmmupoBaHus B cpeae Excel u
aHanuTMyeckne mMeToabl ONUCAaHUA NPOLECCOB B BUAE NOCTPOEHNS perpec-
CMOHHOW Mogenu. LiBeToBoe paspelueHue, ucnonb3yemoe B pa3paboTaH-
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HOM MoAyIie, NPUMEHUTENBHO K pasHbiM Auana3oHaM OaHHbIX NO3BOMNSIET
BM3yanu3nMpoBaTb, C 3aJ4aHHbIMU YCIOBUSIMI, KNacTepbl MHTEPECYHOLLMX 00-
nacTtemn, onTuMarbHble 0bnactun, onTUMarnbHble TOUKN.

B xogoe matematMyeckoro MOAenvMpoBaHus C MOMOLLb0 pa3paboTaH-
HOro MoAyns BU3yanbHOM ONTMMWU3AUUKN MOJSlydeHa NMOBEPXHOCTb OTKIIMKA,
BblpaxatoLLiasa 3aBUCMMOCTb BbiXxo4a Npoaykra oT napameTpoB npolecca. B
pesynbTaTe NpMMEHeHNa Moayrs npu 3agaHHoM ycnosun 95% <Y < 99%
AN paccMaTpyMBaeMOro rnpouecca MofyveHbl  BU3yanun3npoOBaHHbIE
onTumarnbHble obnacTu.

[MapameTpbl onTuManbHON obnacTtu:

BbIxog npoaykta Y € (95 -99)% -

A) X1 € (19-37) / P20s; X2 € (58-60) / K20; X3 =8.53 /(pH); Xa=0.26/(3M)

B) X1 € (37-59) / P20s ; X2 € (57-59) / K20; X3 = 8.53/ (pH); Xa =0.26 /(3M)

Ha ocHoBaHMM MOfyYeHHbIX pe3ynbTaToOB CAenaH BbIBOL O TOM, YTO
OOHVM M3 OCHOBHbIX (PaKTOPOB, BIIMSAIOLUX HA IKOMNOrMYECKoe COCTOAHUE
MoYBbl, ABNAOTCS NOKasaTennm HeopraHM4eCcKoro coctaBa noYBbl U NOABUXK-
Horo dooccopa B HERN, KOTOpble AaloT npegcrtaBfieHne 06 OTHOCUTENTbHOM
nnogopoauun. lNpeacraeneHHoe ncecnegosaHne cnocobCcTByeT Npocnexusa-
HUIO CBA3U MexXay NpakTUYecKuMu pesynbTatamu 1 nonyvYeHHbIMU B Xoae
mMatemaTnieckon obpaboTku.
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Muxtslif mansali ¢irkloanmis suyun (maisat sulari , senaye muasisalarinin
cirkab sulari, neft senayesi missisilarinin axinti sulari) suyun terkibinde tok-
siki birlesmalar deniza axidildigda bioloji muxtaliflik Ggtin ciddi manfi naticalar
verir. Neft ¢ixariimasi prosesindas istifads olunan istehsalat sulari atraf mihit
ucln ciddi tehlukeler yaradir. Menfi ekoloji risklerin azadilmasi tgun isteh-
salat sularinin tamizlanmasi mihim shamiyyat kasb edir. Mixtalif temizlema
metodlarinin mévcud olmasina baxmayaraq bu baximdan daha effektiv
texnoloji proseslarin islanmasi bu sahads aktual olaraq olaraq qalir .

Bu baximdan fotokimyavi metodlarin tetbigi maraq kasb edir. Bu metod-
la sularin kimyavi temizlanmasi ile yanasi bioloji temizlanmasi de bas verir.

Baxilan isds istehsalat sularinin ultra bandvsayi sualarin tasiri altinda
keyfiyyat parametrlorinin yaxsilagdiriimasi imkani dyranilmisdir.

Tatqgigat obyekti kimi neft quyusundan goéturilmis istesalat suyundan
istifads edilmisdir( tadgiqatda istifads edilen su Qaradag rayonunda yerlagoen
neft yatagindan gétirilmuisdur). ilkin olaraq istehsalat suyunun tarkibi ( ph,
elektrik kegiriciliyi, TDS, TSS, bulanigliq, ionlar ve metal ionlari, OKT (oksi-
gena kimyaevi talabat) va Uzvi tarkibi (alifatik ve aromatik birlesmalar) musy-
yan edilmisdir. Su nimunalari hacmi 25 ml olan kvars ampulalara tdkilerak
muxtalif middatlards ( 30- 480 doaq. ) statik seraitde stalandiriimisdir. Qaz
fazasinda alinan mahsullar ABS-nin istehsal etdiyi komputerle idara olunan
“Aqilent 7890 A” markali gaz-maye xromatograminda analiz edilmisdir. Fiziki
kimyavi metodlar standart metodikalar ile Ol¢iimusdir. Lampanin ulta
bandvsayi oblastda buraxdigi stalarin intensivliyi aseton aktinometryasi
vasitesi ile 6lglilmls ve 5 x 10" kvant/san tegkil etmisdir.

llkin olaraq istehsalat suyunun terkibini xarakterize eden parametrlar
cadval 1 da verilmisgdir.

Hazirlanmis nimunaler stalandinidigda pH, elektrik kegiriciliyi, duzlu-
lug, TDS parametrlerinin giymatlerinde dayisikliklar misahide olunmus va
stalanma middasti artiqgca Elektrik kegiriciliyi, duzlulug, TDS-nin giymatinin
azalmasi musahide edilmisdir. alinan naticler cedval 2 da verilmisdir.

Cadveldan goérunduyu kimi pH parametrinden fargli olaraq numusalarin
stalanma muddatindan asili 65 %, 51.6%, 51.9%, 52.9%, 52.2% ve 69.4%
azalmisdir. pH artmasi ise muhitda galaviliyin artdigini gostarir.
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Cadval 1. likin olaraq istehsalat suyunun terkibini xarakterize edan parametrler

Ne Parametrlor Naticaloar

1 Temperatur 23.1°C

2 pH 7.45

3 Kegiricilik 29.53 mS

4 Duzluluq 17.7 ppt

5 TDS 20.13 g/l

6 TSS 13 mgl/l

7 Bulanigliq 28.3 NTU

8 Neft 14 mgl/l

9 CaCOs 3600 mg/L

10 HCOs 4178.50 mg/L

11 COs 3600 mg/L

12 OH 2040 mg/L

13 Cl 11839.25 mg/l

14 SO4* 65.84 mgl/l

15 NO2 0.002 mg/L

16 NOs 18.0 mg/L

17 NH*4 30.0 mg/L

18 Ca** 175.0 mg/L

19 Mg*? 213.0 mg/L

20 Fe*s 0.15 mg/L

21 Na*+K* 8668.05 mg/L

22 Su 61.6 %

23 Mexaniki qarigiglar 0.03%

24 Xisusi ¢oki 1 g/sm?®

25 Oksigena kimyavi talabat 1240 mg/L

26 Umiiumi bark maddalar 4.6 mg/L

27 Mineralliq 25139.64 mg/L
Cadval 2. pH, elektrik kegiriciliyi, duzlulug, TDS parametrlarinin stialanma middatinden

asilihgr.
T, stialanma pH Elektrik kegiriciliyi Duzluluq TDS
0 7.45 29.53 mS 17.7 ppt 20.13 g/lL

30daq 9.6 10.09 mS 8.5 ppt 14.18 g/L
60 daq 9.4 14.28 mS 7.9 ppt 9.75 g/L
120 daq 9.8 14.20 mS 7.8 ppt 9.69 g/L
240 daq 9.7 13.89 mS 8.0 ppt 9.87 g/L
480 daq 9.1 14.11 mS 7.9 ppt 9.70 g/L

Stalanmamig 9.8 9.03 mS 5.0 ppt 6.41 g/l
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Hazirda igtisadi baximdan inkisaf etmis neft-sanaye dlkalarinds oldugu
kimi respublikamizda da, neftin asas hissasi asason neft ¢ixarilma quyula-
rina muxtalif mensali sularin vurulmasi ile alda olunur. Bu sababdan quyular
SRB vae digar mansali mikroorganizmlers yoluxmus olur. Bu da yatagin istis-
marini ¢atinlesdirir ve belalikle de ham neft sanayesi avadanliglarinin korro-
ziyasini daha da stiratlendirir vo ham da neftin keyfiyyatinin shamiyyatli dere-
coade asadi dismasina sabab olur, bu isa neftin emalini ¢atinlasdirir [1].

Mikrobioloji korroziyada bakterisid-inhibitorlar genis istifade olunur.
Lakin onlarin tetbigi sahasinde alda olunmus tecribalare asaslanaraq bela
genasatae gelinmisdir ki, universal bakterisidler yoxdur. Clnki SRB reagenta gox
tez uygunlasir, ona gbre da, daim bakterisidlarin assortimenti yenilanmalidir.

Metodika:

Taqdim olunan isda ginabaxan yag tursusunun dietilamin (DEA) istiraki
ile alinan amidinin sulfatlagma mahsulunun monoetilamin (MEA) kompleksi-
nin sintezina ve bakterisid xassalarinin arasdiriimasina hasr olunmusdur.
Amidin sintez reaksiyasi 140°C temperaturda maddalarin 1:3 mol nisbatinda
3 saat middstinde, sulfattasma mahsulunun sintezi 60-70°C temperaturda
maddalarin 1:1 mol nisbatinde 6 saat middatinda, sulfatlasma mahsulundan
MEA kompleksinin sintezi otaq temperaturunda maddalarin 1:1 mol nisbatin-
da apariimigdir. Alinmig kompleksin izopropil spirtinde 12.5%-li mahlulu ha-
zirlanmigdir (N-1009). Alinmis amidin qurulusu IQ spektroskopik Gsulla tes-
diq edilmisdir.
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Qarabagli neft yatagindan géturidlmds lay suyunda mikroorganizmlarin
muayyan edilmasi va geyde alinmasi 10 ml-lik avvalcadan sterilizasiya olun-
mus sinaq susalerinde misyyen hadds gadar durulasdiriimis lay suyundan
1 ml goturilerek Postgeyt B gidali muhitinda akilmakle ve inkubasiya muddati
7-14 gun olmagla 30-32°C temperaturda termostatda saxlaniimagla aparil-
misdir. Tacribanin sonunda muayyan olunmusdur ki, lay suyunun har millilit-
rinde 10'° adad sulfatreduksiyaedici bakteriya askarlanmisdir ki, bu da oldug-
ca tahlukalidir [2,3].

Noévbati marhalada Qarabagl neft yatagindan géturtlmis lay suyunda
askarlanmig sulfatreduksiyaedici bakteriyalara N-1009 reagenti tatbiq olun-
magqla bakterisid xassaleri tedqiq olunmusdur.

Reagentlerin bakterisid xassalari TOCT 18963-73-den istifade etmaklo
tayin edilmisdir. Sinaq zamani SRB-nin "Desulfovibrio desulfuricans"” névin-
dan istifads olunmusdur. Bakteriyalarin inkisafi Ggiin gidali mihit Postgeyt B
mubhitidir [4].

Sintez olunmug amidin sulfatlagma mahsulunun MEA kompleksinin izo-
propil spirtinde 12.5%-li (N-1009) mehlulu hazirlanaraq sulfatreduksiyaedici
bakteriyalara qarsi bakterisid kimi sinaglarinin grafik tesviri 1 sayli sakilda
teqdim olunmusdur:

5 1E+10

b

® — 100000000 - m inhibitorsuz
£

E>>"§. 25 mq/l

3 @ 1000000

<o 50 mq/l

cQ

E 5 10000 - 162 75 mq/l

25 10" 41 =100 mq/l

i 100 q

¥

m 1 ;

N-1009
Sakil 1. N-1009-un SRB sayina bakterisid tasirinin grafik tasviri

Sakil 1-de geyd olundugu kimi inhibitorsuz miihitde on milyardlarla (10'°)
bakteriya hliceyrasi agkar olunmusdur. Lakin muxtelif gatiliglarda reagentin
bakterisid tasiri agagidaki kimi geyd olunmusdur.

N-1009 25 mq/l qatiigda bakteriya hiiceyralarinin sayin on milyarddan
ylze (10'°-102), 50 ve 75 mq/l gatihglarda bakteriya hiiceyralarinin sayin on
milyarddan ona (10'°-10") endirmisdir. Bu kompleksin izopropil spirtinde
12.5%-li mahlulu 100 mqg/l gatiliglarda bakteriya hiiceyralarinin sayin 10-
dan 0-a endirmisdir.
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Aparilan tedqigat isi zamani secilmis reagent Qarabagh neft yatagindan
géturilmis lay suyundan ayriimis sulfatreduksiyaedici bakteriyalara 100%
bakterisid tesir goOstererak, bakteriyalarin hayat fealiyyetini tam gokilda
dayandirir.
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Olkemizda neftgixarma, neft emali ve neft-kimya senayesi inkisaf etmok-
da davam edir. Bu sababdan korroziya prosesinin darindan arasdiriimasi ve
halli yollarinin tapiimasi vacib masslelarden biridir.Mikrobioloji korroziya
olduqgca tahliikeli korroziya névidiir. indi ele bir sonaye sahssi tapmaq ¢e-
tindir ki, orada korroziya problemi garsiya ¢ixmasin. Neft ve qaz terminalla-
rinda, neftin ve qazin naglinds istifade olunan avadanliq va qurdulari mikro-
bioloji korroziyadan muhafize etmak tGg¢lin muxtslif Gsullar mévcuddur. Bu
Usullardan an seamaralisi inhibitorlardan istifade edilmasidir, ¢linki, inhibitorla-
rin sanayeds tatbiqgi killi migdarda xarc taleb etmir, onlarin istifadasi sadadir
va emalin istanilan marhalesinda prosess calb oluna biler. Azarbaycanda
mikrobioloji korroziyadan mudafie, o ciimleden, inhibitorlarin yaradilmasi va
totbiqi sahasinda genis tadqiqat isleri apariimaqgdadir [1-3].

Metodika:

Taqdim olunan is oktan-1-aminium 3-karboksipropanat kompleksinin
sintezina ve bakterisid xassalerinin tadqigina hasr olunmusdur. Sintez reak-
siyasi kehraba turgusu (KT) ve oktilamin (OA) istiraki ile otaq temperaturunda
maddalerin 1:1 mol nisbatinde, 30 daqigs muddatinds qarigdiriimagla aparil-
misdir. Reaksiyanin gedisinda xaricdan temperatur vermaya ehtiyac olmur,
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cunki reaksiya ekzotermik reaksiyadir. Kompleks a§ rangli bark madda olub,
99.5-% ¢ixim tagkil edir.

Alinmis kompleks su, izopropil va etil spirtinde yaxsi hall olur. Komplek-
sin qurulusu iQ spektroskopik tsulla tesdiq edilmigdir.

Oktan-1-aminium 3-karboksipropanat kompleksin sintez reaksiyasinin

sxemi asagida verilmisdir.
0 0

HO + R— NH, —®= HO -+
OH ONH3R

(0] (0]
R=CsH17

Reagentlarin bakterisid xassalari TOCT 18963-73-den istifade etmakla
tedqgiq edilmisdir. Sinag zamani SRB-nin "Desulfovibrio desulfuricans” no-
vindan ve 1143 stammindan istifade olunmusdur. Bakteriyalarin inkisafi
Gcun gidall mahit Postgeyt B muhitidir [4,5].

Sintez olunmus kompleksin su, izopropil va etil spirtinda 20%-li (N-1, N-
2, N-3) mahlullari hazirlanaraq sulfatreduksiyaedici bakteriyalara garsi bak-
terisid kimi sinaglari aparilmisdir. Komplekslearin bakterisid tasirlerinin grafik
tosviri sakil 1-de teqdim olunmusdur:

100 100
100
2 99 ——
§ 98
i oc 98 e 7
53 97.1 N-1
€3 97 97.5
g 97.3 N-2
g3 '
%_ o 96 96.6 N-3
g 96
S 95
94 T
5 mq/I 25 mq/I 50 mq/|

Sakil 1. Oktan-1-aminium 3-karboksipropanat kompleksin izopropil spirtinds 10, 15 va 20%-
li mahlullarinin (N-1, N-2, N-3) bakterisid tasirinin grafik tesviri

Qrafik tasvirden gérindiyu kimi oktan-1-aminium 3-karboksipropanat
kompleksinin suda 20%-li mahlulu (N-1) 5 mq/l qatiliqda sulfatreduksiyaedici
bakteriyalara garsi 96%, 25 mq/l qatiigda 96,6%, oktan-1-aminium 3-kar-
boksipropanat kompleksinin izopropil spirtinde 20%-li mahlulu (N-2) 5 mq/I
gatiligda sulfatreduksiyaedici bakteriyalara garsi 97,1%, 25 mq/l qatiligda
97,5%, oktan-1-aminium 3-karboksipropanat kompleksinin etil spirtinde 20%-
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li mahlulu (N-3) 5 mqg/l qatihgda sulfatreduksiyaedici bakteriyalara garsi
97,3%, 25 mq/l gatiligda 98%, 50 mq/l qatiliqda kompleksin har G¢ muhitde
20%-li mahlullari 100% bakterisid tasir gosterarok sulfatreduksiyaedici bak-
teriyalarin metobalizm prosesini tormozlayaraq inkisafini dayandirmisdir.

Tadgigatin miizakirasi:

Aparilan tedqgigat zamani muayyan olunmusdur ki, halledici muhitin
tosirindan ve komplekslar Gg¢ln tayin olunan qatiliglardan asili olaraq
bakterisid tasir ylksalir.
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QURAQLIQ VO TOKRAR SUVARMAYA MORUZ QALMIS YERLI
TOMAT SORTLARININ YARPAQLARINDA B9Zi BIOKIMYaVi
DAYiSIKLIKLORIN TaDQiQ

Naima Niyazova
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Elmi rohbar: akademik irade Hiiseynova

Acar sozler: quragliq, benzidin peroksidaza, qvayakol peroksidaza, oksigenin faal
formalari

Hal-hazirda quraqlig mahsuldarliyi mehdudlasdiran an vacib abiotik
stress faktorlarindan biri hesab olunur. Dinyada gedarak artan global iglim
dayisikliklari va global istilegsma fonunda yaxin galacakde quraqgligin siddeti-
nin daha da artacag! prognozlasdirilir (Yu,T. et al., 2017). Bu ise getdikca
artmaqgda olan dinya populyasiyasinin arzaga olan telebati nezara alindi§i
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zaman ciddi narahatlia sabab olur (O’'Connell E. 2017). Buna gorads bitki-
lords strese cavab ve adaptasiya mexanizmlerinin dyranilmasi, quragliq se-
raitinde bitkilerin mahsuldarhiginin saxlaniimasi béylk shamiyyet kesb edir.

Quragliq stresi bitkilerin boyimasina ve meahsuldarligina, bitkinin vege-
tativ va generativ orqanlari ve hliceyradaxili strukturlari arasinda su ragabae-
tine manfi tasir géstermakla bitki morfologiyasinda, fiziologiyasinda va bio-
kimyasinda ahamiyyatli deyigikliklore sebab olur (Torres-Ruiz et al., 2015).
Quragliq stresinin tesirinden bitkide bas veran oksidlesdirici prosesler nati-
casinds oksigenin feal formalarinin (OFF) migdari artaraq bitki hticeyralerinin
zoadalenmasina sabab olur (Faize et al., 2011). Bitkilor bu zadalanmalarin
tesirini azaltmaq ve garsisini almagq Ugun spesifik antioksidant midafis siste-
mina malikdirler (Giraud et al., 2008). Buna goérada bitkilarde antioksidant
mudafia sistemi komponentlerinin tadqigi béyik shamiyyat kasb edir. Teg-
dim olunan igin asas magsadi quraqliq stresina va tekrar suvarmaya maruz
galmis tomat sortlarinda antioksidant mudafis sisteminin esas komponentlo-
rindan olan enzimatik antioksidantlarin aktivliyinin ve izoenzim terkibinin ted-
qiq edilmasidir.

Toadgiqat obyekti olaraq Teravezcilik EImi Tedqgigat institutundan olde
edilmis 10 yerli tomat sortlari (Elim, Azerbaijan-94, Nuru, ilyas, Yubiley 60,
Mirvari, Zarrabi, Elnur, Xezar, $Saker) suni iglim kamerasinda 16 saat/8 saat
fotoperiod, 65 * 5% nisbi rdatubst, 25°C/20°C temperatur rejiminda
becerilmis, bitkilar 10 giin quragliya meruz qaldigdan sonra tekrar suvariimis
va suvarmadan 3 va 7 gln sonra yarpaq nimunalerinde qvayakol perok-
sidaza va benzidin peroksidaza fermentlorinin aktivliyi, izoenzim terkibi mu-
gayisali sakilds tadqiq edilmisdir. Qvayakol peroksidaza fermentinin aktivli-
yinin spektrofotometrik analizi naticesinde miayyan olundu ki, suvarilan va-
riantla migayisada quraqliga maruz galmis nimunalards fermentin faalligi
daha yuksek olmusdur. Lakin rehidratasiyadan sonra qvayakol peroksidaza
fermentinin aktivliyi quraqliq variantla mugayisede shamiyyatli deracade
azalmig nazarst varianta yaxinlagsmisdir. Poliakriamid gel analizi naticesinde
gvayakol peroksidaza fermentinin Elim, ilyas, Zarrabi, Elnur, Xozer, Saker
genotiplarindsa 1 izoformasi, Nuru, Azaerbaycan-94, Mirvari, Yubiley-60 geno-
tiplerinds ise 2 izoformasi askar olunmusdur. Benzidin peroksidaza fermen-
tinin poliakriamid gel analizi naticasine asasan Xazer, Elnur, Nuru, Miravari,
ilyas ve Yubiley-60 genotipleri ligiin fermentin 5, Elim genotipi tigiin 4, Azer-
baycan-94 genotipi tgtin 3 izoformasi miayyan edilmisdir.
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BPOMUOA N OKCAJIATA KANUA

MHapa PyctamoBa

Unemumym Hegpmexumuyveckux lNpoueccos um. 0. Mamedanuesa ripu
MuHucmepcmee Hayku u ObpasosaHusi AsepbatidxaHckol Pecrybnuku
baky, AsepbatidxaH
inara.amirova@mail.ru

HayuHbIn pykoBoauTens: PaBaH ParumoB

KniouyeBble cnoBa: HedTecobupaHne, NOBEPXHOCTHOE-HATSXKEHWE, MOBEPXHOCTHO-
akTmBHoe BellecTBo ([AB), yoenbHasa anekTponpoBogHOCTb, HedhTecobupaHue, HedTeamnc-
neprMpoBaHue

HedTb, OkasaBliascs B pesynbTaTe pasHbiX MPUYMH HA MOBEPXHOCTU
MOPCKMX Bof, npeacTtaBnseT cobon 6onbLUy0 9KONOrMYeckyto onacHoOCTb.
PasnuTtyto HepTb C NOBEPXHOCTU BOAbI YOMpalOT MexaHnyeckum nytem. MNpu
cbope pasnuton HedTN MEXaHNUYECKMM MYTEM Ha MNOBEPXHOCTU BOAbI OCTa-
€TCsl TOHKasd HeddTAHasa NfeHKa U 3TO NpeacTaBnsdeT cobon GonbLIYI0 KO-
nornyeckyto onacHocTb Ang mopckon dropbl U ayHbl [1-2]. OTpaxkas con-
HeYHble NMy4u 3Ta NreHKa NpenaTcTByeT aHeproobmMeHy Ha rpaHuue Boaa-
aTtMmocdepa. K Tomy ke 3T NneHKn HapyLaT eCTECTBEHHbIN MaccoobMeH
Mexay rugpoccepor u atmoceporn. ATO KacaeTCHa Takux rasoB, Kak KUCMo-
poa v yrnekucneln ra3. Bce aTo oTpyuaTtenbHO BRMSIET HA XU3HeAeATENb-
HOCTb MHOrOYMCEeHHbIX GronorMyecknx BUAOB NOABOAHOIO XMBOTHOrO Mu-
pa [3]. Hdopmaunio 0 Takmx peareHTax MOXHO BCTPETUTb B psiae nute-
paTypHbIX UCTOYHMKOB [4-5]. Bce aTu peareHTbl, kak NpaBumo, ABNATCA
NOBEPXHOCTHO-aKTMBHbIMMK BewecTBamu (IMAB).

MpeactaBneHHas cTaTtbsl MOCBALEHA CUHTE3Y KATUMOHHBLIX WMOHHO-
XngkocTHbIx MNMAB Ha ocHOBe Bpomuaa TeTpageumnanaTnnaMmmMoHns 1 okca-
nata kanus. Peakuns npoTekaeT No HMKenpuBe4eHHOW CXeMe:
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+ — + - - +
2 [C14Hz6NH(C,H,OH)| BI + KOOC-COOK 5™ C14H29NH(C2H4OH)2I 00C-COO (CoHsOH)HNC 14Hys|

MccnenoBaHbl NMOBEPXHOCTHOE HaTSXKEHWE W yaerbHas 3fekTponpo-
BOOHOCTb MOMYyYEHHOro MOBEPXHOCTHO-aKTUBHOIO BellecTBa B BOOHbIX
pacTBopax pasfnnyHoON KOHUEHTpauuu.

Ha obpasue HedpTM mectopoxgenus [lMupannaxu B nabopaTtopHbIX
ycrnoBusix n3ydeHa HedprecbopHasa n gucneprupytolas cnocobHocTs MAB.
PeareHT ucnonbsosanu B Buage 5% BOAHOro pacTtBopa M caM peareHT B
HepasbaBneHHOM COCTOAHUN. B pesynbTaTe BO3AENCTBUA peareHTa YMeHb-
LeHne HavanbHOW nnowaan HedTAHOro Cnosi MoKasbiBaeT, HACKONbLKO a-
dhekTUBEH 3TOT peareHT. BennunHa, xapakrepuaytoLas aTy aekTMBHOCTb,
Ha3blBaeTCcs koadpduumneHTom HedpTecobmnpanus (K). HoBbin peareHT obna-
[aeT HedTecoOMparoLWMM CBOMCTBOM M MOKa3biBaeT BbICOKYHD 3hdEKTUB-
HOCTb. [lonyyeHHble pe3ynbTaThl MOKa3bIBaOT, YTO KO PULMEHT HedTECO-
B6upaHnsa 5%-Horo BooHOro pacTtBopa peareHTa A1 MOPCKOW BoAbl, 3ar-
pA3HEHHOM HedTbIo, cocTaBnseT Knax=15,2, ansa nuteeBon Boabl Kmax=20,3,
ansa guctunnupoBaHHom Boabl Kmax=30,4.

CocTaB 1 CTpoeHue Nony4YeHHbIX BelecTB onpeaensann metogom Q-
cnekTpockonuu. MonyyeHHble BeLEeCTBa XapakTepuayloTCa BaKHEWLWUMU
PUINKO-XMMUYECKUMU MNOKasaTensamn. B pesynbTate TEH3MOMETPUYECKMX
N3MEpPEHMIA BbIsIBIIEHA BbICOKasi MOBEPXHOCTHAS aKTUBHOCTb CUHTE3UPOBAH-
HbIX MPOAYKTOB Ha rpaHuue BOOa-BO3AyX W paccynTaHbl UX KOMSOMAHO-
XUMUYeckue napameTpbl. PesynbTtatbl NOBEPXHOCTHOMO HaATAXEHUA HOBOIO
nony4eHHoro MNAB:

0.00025% - 0=68.23 mH/m; 0.0005 % - 0=50.56 mH/m; 0.00075% -
0=49.38 mH/m; 0.001% - 0=48.58 mH/m; 0.0025 % - 0= 46.74 mH/m; 0.005%
- 0=38.07 mH/m; 0.0075% - 0= 39.19 mH/m; 0.01% - 0=36.65 mH/m; 0.025%
- 0=31.96 mH/m; 0.05% - 0=28.33 mH/m; 0.075% - 0=27.76 mH/m; 0.1% -
0=25.80 mH/m.

Mcxoas u3 nonyyeHHbIX pesynbtaToB, HOBbIV [TAB obnapaeT cBomncT-
BOM MOBEPXHOCTHOW aKTMBHOCTU Ha rpaHuLe BoLa-BO34yX MU MOBEPXHOCT-
Hoe HaTskeHue 0.1%-Horo pacTBopa onyckaeTcs ¢ 72.0 mH/m (B oTCyTCTBUMK
MAB) go 25.8 mH/m.
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KnioyeBble cnoBa: HedTecobupaHue, NOBEPXHOCTHOE-HATSHKEHUE, MOBEPXHOCTHO-
aktusHoe Belectso( NAB), Bbiclune kapboHOBLIE KUCMOTHI

XOpoLLO N3BECTHO, YTO CAPOC Ha ChIPY HEPTb U NPOAYKTbI HedhTEXK-
MUM U UX UCMOMb3OBaHWE yBenuUMBalTCA M3 roga B rod. B pesynbTtate
TPaHCMNOPTUPOBKN CbIpOA HETU MO MOPK U OKeaHaM CTAHOBUTCS Takxke
BaXXHbIM MOMEHTOM. O4HMM N3 OCHOBHbIX MPOo61eM TPaHCNOPTUPOBKN Hed-
TW SIBMSIETCS KONMMYECTBO HECYaCTHbIX criydyaeB. B pesynbtarte B rugpocge-
py nonagaeT 60nbLIOe KONMMYECTBO CbIPOM HedTK, pas3nUTON Ha NOBEpPX-
HOCTM BOAbl, MOCNe ero yaaneHus MexaHudyeckum crnocobom ocTtaetcs
TOHKUIN cnon HepTn [Asadov Z.H., Zarbaliyeva I.A., 2020, 1] . Nocneacteua
NoaobHbIX aBapUNHbIX CUTyaLumin npu Aobblye 1 TpaHCNOPTUPOBKE HEPTU MO
BOOHbIM MOBEPXHOCTAM HAHOCAT 6ONbLLION Bpen, Kak MOPCKAM OpraHn3mam,
Tak 1 30oposbio nogen. OgHuM n3 apdekTMBHbIX cnocoboB cbopa cbipow
HedTM C MNOBEPXHOCTM BOAbl SIBASAETCS MCMNOSb30BaHMUS MOBEPXHOCTHO-
aKTuBHbIX BewlecTB. CornacHo npeablgyluM uccregoBaHusiM anudpaTu-
YecKMe amMUHbI U BbiCLLME KapOOHOBLIE KCITOTbI MOMYT ObITh NCMOMb30BaHbI
ONa cMHTEe3a NOBEepPXHOCTHO-akTUBHbIX BelecTB. [JlaHre K. P.,2005, 4].

Ha ocHoBe amuHa un Bbicllen kapOoOHOBOW KUCNOThI T.e 1,2 gMaMnHo-
3TaHa N OKTadeKaHOBOW KUCMOTbl ObifI0 CMHTE3NMPOBAHO HOBOE MOBEPX-
HOCTHO-aKkTMBHOe BelecTBo ([MAB) npu KomHaTHOW TemnepaType 6e3
MCronb30BaHUA Kakoro-nmbo katanusatopa unu pacteoputensi [Asadov
Z.H., Zarbaliyeva I.A..,2021,2-3]. TeH3OMeTpPUYECKNM METOLOM Onpeaene-
HO MOBEPXHOCTHOE HaTsPKEHWE BOLHbIX PAcTBOPOB 3TOr0 BELLECTBA, KOH-
OYKTOMETPUYECKUM - YAENbHAs 3NEeKTPONPOBOAHOCTb, a Takke HedhTecobu-
patowasa cnocobHocTb. B uccnegyemort paboTte CMHTE3MPOBaHbIA NPOOYKT
ObINO B3ATO NPU UX MOMBbHOM cooTHoweHuax 1:1. [aHHbIi npoaykT 1,2-
OnaMuHo3TaHa npeactaBnseT cobon 6Genoe TBEpaoe BelecTBO. Bpems
peakumn gnunacb 2-4 4daca. Peakuusi npoTekaeT MO HWXKENnpuBEeAEeHHOMN
CXeMe:

C17H35C00H + H2N—(CH2 )2—NH2 — C17H35COOH '“NHz—(CHQ )2— NHz
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BbiBO4 O@HHOrO UccrnegoBaHus NoKasbiBaAET, UTO MPU MOCTOAHHOW TEM-
nepatype (25°C) ¢ yeennyeHnem koHueHTpaumn MNAB 3HaueHne mexdas-
HOrO HaTSXKEeHUS1 CHUXKAETCSA U Npu onpeaenéHHon KOHUEHTpaLUumn 3Ha4YeHus
cTabunumaunpytotcs. NoBepXHOCTHO-aKTMBHOE CBOMCTBO conun 1,2 AMamuHo-
3TaHa OKTadeKaHOBOW KUCMOTbl ONpeaesieHo C NOMOLLbI0 TEH3MOMETpa Ha
rpaHuLe BO34yX-BO4a C WCMNOMb30BaHMEM WX BOAHbLIX PacTBOPOB Mpu
pasnuuHblx KoHueHTpauuax (0.0025%-0.1%). NoBepxHOCTHOE HaTsKeHue
AUCTUNNMPOBAHHOW BOAbl Ha rpaHuue ¢ Bo3gyxom 72.03 £ 0,2 mH M 6e3
peareHTa. Ha ocHOBe 3KCNepMMEHTA, BbICOKYO MOBEPXHOCTHYIO aKTUBHOCTb
NposiBNSieT BOAHbIV pacTBop npu koHueHTpaumm 0.3%(0=21.78 mH-m™").
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CTpyKTypa CUHTE3NPOBAHHOIO peareHTa 6b110 naeHTugrumnposaHo VK-
cnektpockonuen. Ha puc.1 K- cnekTp gaHHoro obpasua nmetotca cneayo-
LuMe nonochkl nornowexus: gedpopmaumnoHHble (1357, 1467 cm') n BaneHT-
Hble (2848, 2916, 2954 cm') konebaHusa C-H cesasn CHs u CH, rpynn; ge-
cdopmauymoHHble (1642 cm') n BaneHTHble (3319 cm') konebaHus H-N
cBs3n; BaneHTHble (1398, 1514, 1544 cm') konebaHmsa COO- rpynnbl;
amMMoHwuiiHas nonoca (2167, 2198. 2539 cm™').

B nabopaTopHbIX yCrnoBusix uccregoBanu HeTecobmpatoLyio n Hedp-
TeANCNeprupyroLwyo cnocobHoCcTb cuHTeanpoBaHHoro NMAB, kak B Hepas-
6aBneHHOM COCTOSHMM, Tak 1 B Buae 5%-Horo BogHoro pactsopa. Hedtb
pasnuBaeTcs Ha MNOBEPXHOCTU TPEX TUMOB BOA-AUCTUNNMPOBAHHOW, Npec-
HOM U MopcKon. APPEKTUBHOCTb peareHTa MOXHO CyauTb N0 U3MEHEHUIO
pasmepa He(PTAHOro NATHA Ha NOBEPXHOCTM TPEX TUMOB BOA W ANdA OnbiTa
Obina B3dTa banaxaHckasa HedTb (Kacnmickoe mope). CpaBHuBas pesyrib-
TaTbl HedpTecobupaHms KOMNEKca, MOXHO OTMETUTb, YTO Bonee HedpTeco-
GupatoLyto cnocobHocTb obnagaeT 5%-Hbii BOAHbBIN pacTBop. [pogonku-
TenbHOCTb gencteus peareHTa 408 vacos. B 5%-Hom BOAHOM pacTBope B
MOpPCKOW BoAe HabniogaeTcs makcumaneHoe HedbTecobupaHme (K=16).
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The common environmental and social issue is pollutants present in
aqueous solution which mainly consist of metalloids and risky heavy metals.
The main groundwater contaminants in rural regions are ammonia and
nitrates. Hence, the removal of these contaminants is necessary. There are
various methods available for removing ammonia and nitrate that are present
in ground water, but one of these methods is biosorption, which is easy,
affordable, and environmentally benign. In this experiment, lemon peel is used
as biosorbent the capacity of which to remove ammonia and nitrate is high.
(Singh and Mishra, 2018) The purpose of the study is to examine the efficiency
of lemon peel under various operating settings, including pH, contact time, and
beginning pollutant concentration. The experiments also cover pore diffusion,
electrostatic forces, and surface contacts as adsorption processes.

b

Fig 1. Pretreated lemon peel (a) and Lemon peel as biosorbent (b)
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Chart 1. Process of preparation and application of biosorbent

Pretreatment Wastewater treatment

|| Washing of lemon |__|Analysis such as
peels Dried and powdered peels are XRD, FTIR, SEM,
L added to water contaminated [BET are done
with ammonia and nitrate
|__| Cutting into small ( )
pieces . Effective biosorbent
; ’ After 2 hour shaking T wastg(Jttttgn at56g m|_||n
- ) contact time, 5.
solution is filtered and 35C tempera?ure
.__|Drying in an oven at ~ 7
100C for 1 hour - N
) By changing concentration
(Powdering by arind of solution, time of process
owdering Dy grinder || samples of purified water
at 10000 rpm for 2 are taken
L min
u N J/

Lemon peels make good adsorbents for wastewater treatment because
of their high surface area and active functional groups. (Singh, 2018) The
efficiency of lemon peel biosorbents for completely removing ammonia and
nitrate from water is the study's main concern.

The adjustment of the lemon peel biosorbent's innate textural and
morphological properties, such as surface area, crystallite size, particle size,
and oxygen-deficient defective composition, which produced a high density
of active sites, was credited with improving performance. The lemon peel
biosorbent's capacity to be reused was also evaluated, and it was discovered
that even after several applications, the biosorbent's effectiveness did not
significantly decline. (Perez, 2023)

According to FTIR analysis, functional groups for amines and aromatics
are shown at 1117 cm™" and 648 cm™', respectively. Last but not least, the
peak at 533 cm! indicates the presence of the aliphatic amines' C-N stretch.
The ammonia molecules are trapped and bound by these functional
groups.Additionally, the presence of nitrate was indicated by peaks at 1054
cm™ and 1071 cm™', which were attributable to N-O stretching and N-O
bending, respectively.

Overall, the use of lemon peel biosorbents can help address the growing
problem of water pollution while also reducing waste and promoting a
sustainable approach to wastewater treatment.
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Avtomobillerin islenmis tullanti qazlari, galiq yanacagin yanma mahsul-
lari, gubralerden haddinden artiq istifada va senaye pirolizi torpaq muhitinda
politsiklik aromatik karbohidrogenlerin (PAK) toplanmasinin esas manbaleri
hesab olunur. Hamginin neftle ¢irklanmis arazilarde da bu cirklendiriciler kifa-
yot gadar genis yayillmigdir.

PAK-lar birlesmis aromatik halqali strukturlari ile kanserogen ve muta-
gen xassaya malikdirler. Hidrofob xtsusiyyatlarina ve sabit kimyavi qurulus-
larina gore onlarin torpagin Uzvi komponentlarinde toplanmasi suratle bas
verir. PAK-larla torpagin uzun maddatli temasi torpadin qocalmasina gatirib
¢ixarir va natice etibari ile girklonmays maruz galmis torpagin rekultivasiyasi
cotinlasir. [Ding Xuezhi, 2020, 2] [2]

Torpaqda olan PAK-lar insan orqanizmina birbasa va dolayi yolla tasir
eda bilir. PAK-larla uzun middstli temas xar¢geng ve badxassaeli sislerin
inkisafina sabab olur. Bu cirklandiricilerin torpagdan yeraltl sulara sizmasi
insan saglamligi, bitki érttiyl ve bioloji mahit Gglin tahllike yarada biler.[ Roy,
2022, 6] [Human, 2021, 12] [4] [3]

Torpagin rekultivasiyasi U¢un istifade olunan termiki, fiziki, kimyavi metod-
lar PAK-larla mibarizads 6zinu kifayet qadaer effektiv géstarmir. Hazirda bio-
remediasiya ve ya bioloji rekultivasiya Usulu PAK-lari pargalamagq tg¢ln an uy-
gun sayilir. Aerob bakteriyalarin vasitasi ile reallagsan PAK biodegradasiya-
sinin asas prinsipi PAK substratlarinda termodinamik cehatdan sabit benzol
halgasinin aktivlesdirilmasi ve sonraki marhalada pargalanmasindan ibaratdir.
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PAK-lar U¢gdan az halgaya malik asagi molekul kitlali birlesmalera va
ucdan c¢ox halgaya malik yliksak molekul kitlasina malik birlesmalara boli-
nurlar. Naftalin, fenantren, antrasen, fllioren, asenaften ve asenaftilen kimi
asagl molekul kutlali PAK-lar neft karbohidrogenlari ila ¢girklanmis arazilarde
yuksek migdarda tapilir ve mixtelif bakterialar qrupu bu PAK-lari karbon va
enerji manbayi kimi istifade etmak qabiliyyatine malikdir.

Asagi molekul kitleli PAK-lari parcalayan bakteriyalar tabistde kifayat
gadar yayillmisdir. Lakin, onlardan farqli olaraq, ylksak molekul kitleli PAK-
lar sabit fiziki-kimyavi strukturlarina gérs asanligla biodeqradasiyaya ugra-
mirlar. [Alotaibi, 2021, 340] [1]

Aparilan tadgiqatlar bioremediasiya (mikroblarla remediasiya ve fitore-
mediasiya) rekultivasiya usullarinin her birinin PAK-larla mubarizads yaxsi
naticelar alde etmasini gdstermisdir. Hamginin, torpaqgda PAK-larla girklen-
mani aradan galdirmaq Ug¢un mikroblar ve bitkilarin garsiligh istifadasinin
potensialinin daha ¢ox olmasi bu iki Gsulun sintezi olan rizomediasiyadan
istifadani tedqgiqatcilar G¢lin daha maraqgli etmisdir.

Torpagda mévcud olan muxtalif mikrob populyasiyalari torpagin girklen-
masi hallarinda cirklendiricilarin terkibi ve konsentrasiyasindan asili olaraq
muayyan dayisikliglare maruz qalir ki, bu da yalniz hamin ¢irklandiriciys da-
vamli mikrob gruplarinin sag qalmasi va girklanmis torpagin tamizlanmasin-
da feal igtiraki ile naticalanir. Bitkiler zarerli birlegsmaleri 6z kdklerinde ve ya
tumurcuglarinda metabolize edarak ve ya toplayaraq girklenmis torpagda bo-
ylya bilirlar (masaelan: Lupinus luteus). [Alotaibi, 2021, 334-335] [1] Bitkilar
torpaq mikroorganizmlari ile sinerji alaqasi qurur, mikroblari yer va alverisli
mihitls temin edir. Oz névbasinde mikroblar 6z ferment sistemindan istifade
edarak cirklondiricileri pargalayir. [Ding Xuezhi, 2020, 4-5] [2]

Hal-hazirda rizoremediasiya Usulundan istifade xam neftde mévcud olan
bltin nov cirklandiricileri pargalamagq potensiali olan an ugurlu ve sarfali stra-
tegiyadir. Bu proses tebii sakilde bas vera ve ya muihits uygun mikroblarin
tetbiqi ile de stimullagdirila biler. Torpagin xasssleri, pH, temperatur, torpagin
Uzvi maddaslari, enerji manbaleri, ¢irklondiricilarin név, torpagda mévcud olan
cirklandiricilerin biomuxtalifliyi ve istirak eden mikroblar daxil olmagla bir sira
mahdudlasdirici amillera gora rizoremediasiya prosesi tabistde leng bas verir.
[Saravanan, 2019, 21] [5] Bu sahads tadqigat materiallarinin azli§i va prosesin
6zUnun erazinin toksikantlardan temizleanmasi Gg¢lin gox zaman telab etmasi
rizomediasiyanin tatbiqini ¢atinlesdirmasina baxmayaraq, bu Usul effektivliyi,
ekoloji baximdan tehlikasiz olmasi ve az investisiya teleb etmasina géra PAK-
larla girklanmis torpagin rekultivasiyasi tGgtn alverigli metod sayilir.
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The current study is concerned with the determination of optimum
conditions for the removal of phenol from water with the help of various
Advanced Oxidation Processes (AOP). Conventional wastewater treatment
technologies have certain limitations that do not allow them to treat complex
wastewater efficiently. AOPs present promising technologies that can be
implemented to remove organic pollutants from waters and wastewaters. The
basic mechanism of AOPs is the production of free *OH radicals and other
reactive species such as superoxide anions, hydrogen peroxide, etc. [Pavlos
K. et al., 2022] AOPs include but are not limited to: Fenton, heterogeneous
Fenton, photo-Fenton, electro-Fenton, ozone oxidation, sonolysis and photo-
catalytic oxidation. In this study, mainly Fenton and Electro-Fenton methods
will be investigated and compared and conclusions regarding optimum
conditions as well as feasibility will be provided.

1. Fenton process

Fenton process has been proposed by H.J.H. Fenton in his 1894 article
entitled: Oxidation of Tartaric Acid in the presence of iron. [Fenton, H., 1894]
Aqueous solution of tartaric acid was treated with iron sulfate, then hydrogen
peroxide, then made alkaline with caustic soda or potash.
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The reactions in Fenton process are the following: [Babuponnusami A.
et al., 2012]

Powerful hydroxyl radicals (*OH) are produced.

Fe?* +H,O,— Fe3* +OH™ + «OH (eq. 1.1)

Next, regeneration of ferrous ion is taking place as follows.

H20. + Fe3* — Fe?* + «H,0 + H* (eq. 1.2)

The main advantage of the Fenton process is the complete conversion
of pollutants into harmless compounds, e.g., CO, water, and inorganic salts.
[Neyens E. et al., 2003] Two common oxidizing agents are hydrogen
peroxide and ozone. H2O: is preferable since it is safer than ozone and more
suitable for low biodegradability products. [Teresa Valdes-Solis et al., 2007]
Since no energy input is required to activate hydrogen peroxide and the
reaction takes place at atmospheric pressure and at room temperature,
Fenton process is more energy efficient compared to other AOPs. Additionally,
the reaction times are not long, and reagents are easy to handle. [Bautista
P. et al., 2008]

Regeneration of ferrous ions happens at a much slower rate, that is why
the ferric hydroxide sludge is produced. This is the biggest disadvantage of
the Fenton process. The heterogeneous Fenton process which will be
discussed in the later section of this work is aimed at attenuating this
drawback.

The maximum phenol removal rate of 41% was achieved in 25 min with
Fenton process. [Kavitha V. et al., 2004]

2. Electro-Fenton process

Electro-Fenton (EF) process is another enhancement of the classic
Fenton process that implements both Fenton reagents action as well as other
electrochemical processes for the removal of organic pollutants. [ Cai Q.Q.
et al., 2021]

Optimum experimental conditions for SEF (Standard electro-Fenton)
process have been established in the literature as follows: pH 3, 1 mM
FeSO4, Na>SO, as supporting electrolyte and an undivided cell. [Hui Zhang
et al., 2007]

The main disadvantages of electro-Fenton process are the incomplete
mineralization of the pollutants and the excessive concentration of iron
cations at the end of the treatment. [Hui Zhang et al., 2007] In order to
eliminate these disadvantages heterogeneous EF process has been
investigated in a number of studies.

The maximum recorded phenol degradation rate of 89.5% and COD
removal of 59.8% has been achieved with the help of Electro-Fenton
process. The stainless steel cathode and anode were implemented, distance
between electrodes was set to 5 cm and the current density to 12 mA/cm?.
[Babuponnusami A. et al., 2012]
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Nanomateriallarin genis istifadesina tesir edan asas amil onlarin yliksek
soth sahasine hacm nisbatidir.

NH-larin sintezi Gg¢ln canli orqanizmlare va atraf muhite bdylk ziyan
vuran zaharli reagentlarden istifads oluna biler [1]. Metallar ve metal oksidlari
cox vaxt muxtalif fiziki-kimyavi Usullardan istifade etmaklo alde edilir. NH
yaratmaq ugln zeherli ve reaktiv azaldici kimyavi maddslerin istifadasi
canlilara va atraf muhits zarar vera bilar. Azaldilma va oksidlagsma asagidan
yuxari yanagsmanin formalarindan biri olan irimigyasli NP-larin istehsalinda
bas veran asas reaksiyalardir. Bitki ekstraktlarinin antioksidant ve ya
barpaedici xUsusiyystleri tez-tez metal birlegsmalerinin muivafiq NH-lera
parcalanmasina sabab olur. Yagil sintez ucuzlugu, straf muhits uygunlugu,
genis migyasl sintez Ug¢ln miqgyasini genisloendirmak asanhdi ve zerarli
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kimyevi maddalers va ya yuksak tezyiqga, enerjiye va ya temperatura ehtiyac
olmadigina goéra kimyavi ve fiziki yanasmalardan Ustindir. Yasil
birlesmalarle daha yaxsi performans, kristal béylimaye nazarst ve sabitlik
mumkundir. Bu, forma ve 6lglye daha yaxgi nazaret etmaya imkan veren
sintetik Usullar Gzra tedqigatlara takan verdi.

Azarbaycan yasil cayinin "AZERCAY" yarpaq ekstrakti ile ekoloji cehat-
dan temiz va serfali Usulla demir nanohissacikleri sintez edilib. Demir nano-
hissacikleri Azarbaycan yasil cayinin "AZERCAY" yarpaglarinin ekstraktin-
dan istifads etmakla reduksiya yolu ile sada ve ekoloji cahatdan temiz Usulla
ugurla alde edilmisdir.

Azarbaycan yasil gayinin kdmayi ile elde edilmis FeNH-larin saciyyalan-
diriimasi SEM ve FTIR tarafinden apariimigdir. FeNH-lerin orta hissacik
Olgusunun 30 nm oldugu bildirilmisdir.

Naticalar gdstarir ki, ¢irklonmis suyun nitratlardan stuztlmesi prosesinda
istehsal olunan nanostrukturlarin sinagdan kegirilmasi zamani nitratin
cixariimasinin effektivliyi 30%-dan 70%-o yuksalib.
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There are several environmental issues in this industrialized world, with
one of them being the pollution caused by oil spills onto the surface of oceans,
rivers, bays, and other water sources besides the production and use of oil
products. Although the restrictions set for the environmental security and strict
delivery procedures have a significant impact on the possibility of critical oil
spills from oil tankers, the figures for the total annual oil discharge to the world’s
water layer surpasses one million metric tons just because of thousands of
small scaled and a variety of particularly large oil spills caused by well
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discharges and supertankers problems. [1] Additionally, the effects of oil spills
are of the utmost essence. At first, the oil layer above water surface inhibits
the pass of sunlight which is critical factor for oxygen level, consequently the
marine livings suffer. Furthermore, the feathers and fur of animals are covered
with oil precluding them from insulating and waterproofing leading to even their
deaths from hypothermia. In addition, the reproductivity of animals can be
highly influenced because of toxicity of oil and contamination of their habitats.
With regard to the flora, there are two major ecosystems in shore affected
considerably by oil spills: saltwater marshes and mangroves. [2]

Multiple ways of cleaning up oil spills from water surfaces have been
developed over the past years, and they can be mainly categorized as
physical, mechanical, and chemical methods. Physical methods of cleaning
up an oil spill include the utilization of booms, skimmers, and sorbents to
physically contain, skim or absorb the spilled oil from the water surface.
Whilst skimmers are fitted with revolving drums or discs that scoop the oil off
the water's surface and into a storage tank, booms are floating obstacles
commonly formed of plastic or fabric and may either be inflatable or solid.
Sorbents, on the other hand, are utilized to absorb the oil and are mainly
composed of natural or synthetic materials that appear in the shape of pads
or mats. Mechanical methods of cleaning up an oil spill include the utilization
of heavy machinery and tools to eliminate the spilled oil from the shoreline or
water surface and are very effective in the removal of large quantities of
spilled oil within a short period. Dredges, pumps, vacuums, and skimmers
form the backbone of mechanical cleanup, and they can be managed from
boats or barges. However, it should be mentioned that neither mechanical
nor physical approaches are available always, as the treatment method is
subject to change depending on the weather conditions, location and size of
the spill, environmental conditions, and type of oil spilled. Chemical treatment
includes the application of chemicals such as surfactants, emulsifiers, and
coagulants to break down spilled oil into smaller components that can be
biodegraded more rapidly. The working principle of dispersant is based on
minimizing the size of oil droplets by lowering the interfacial tension between
oil and water under wave action or turbulence. [3]

Although there are some advantages of applying chemical methods for
oil spill removal such as offering rapid and targeted response and being
available to be utilized in various environmental conditions including calm or
rough waters or hard-to-reach areas, environmental impacts of those
chemicals are still intact reasons of concern. Oil dispersants have gone
through three different periods, and utilized anionic surfactants turned out to
be highly toxic during the application of first-generation dispersants, followed
by second-generation “Corexit” which was also proven to be extremely
harmful to marine life, especially when combined with oil. The current
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generation of dispersants is required to be made from natural raw materials
that have both good emulsifying capability and relatively low toxicity
compared to previous generations. Plant-based dispersants are widely
studied due to their biodegradable capability and non-toxicity. [4]

In this research work surfactants obtained from the reaction of several
fatty acids (C+2-C1g) and ethylenediamine have been investigated. Several
physical features of the salts produced have been discovered, including
solubility, surface activity, electrical conductivity, and petrocollecting-petro-
dispersing. The relationship between surface activity parameters such as
CMC (Critical Micelle Concentration), the maximum surface excess
concentration and the molecule's minimum area at the water/air interface,
surface pressure, standard thermodynamic parameters of adsorption and
micellization, and petrocollecting-petrodispersing properties have been
identified and explained using salt chemical structures. According to the
literature review, decreasing the quantity of carbon atoms in the final product
is likely to produce better results.
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Since manufacturing processes and usage of water have increased
globally in past few decades, various toxins, including hazardous heavy
metals, paints, and pesticides, have been released into the aquatic system
(Abdolali, 2014). Because of the overflow of residential waste and industrial
wastewater, the rate of industrial enterprise and population growth has
significantly harmed aquatic ecosystems. Incineration of fossil fuel,
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particularly coal are the most frequent factors of these pollutants for
dispersing contaminants like metals that enter the environment via the
ongoing discharge of sewage and industrial emission (Senthikumaar, 2000).
The chemistry of sewerage is a reflection of our industrial, agrarian, and other
initiatives. Raw sewage must be cleansed before being discharged to a
receiving river and withdrawn for reuse by the community downstream
because of its worth and shortage.

There are various methods for removing heavy metals from wastewater,
including chemical precipitation, ion-exchange, adsorption, membrane filtration,
and electrochemical methods (F. Fenglain, 2011). Analyzing them separately,
firstly, chemical precipitation is widely used and conventional technique such
as hydroxide and sulfide precipitation, having advantages like simple and
inexpensive to operate. Moreover, ion-exchange method is preferred due to
high treatment capacity, efficiency and fast kinetics (Kang, 2004) (Apiratikul,
2008b), synthetic or natural solid resin being the most famous example for this
technique. Coming to the electrochemical wastewater technologies, they
require large capital investment and the expensive electricity supply haven'’t
been extensively applied. In addition, membrane filtration with diverse types of
membranes are known to have high expectation for heavy metal removal, by
having a merit as space saving. Ultimately, adsorption process has been
recognized as an effective and economical method for heavy metal
wastewater treatment owing to flexibility in design and operation, high-quality
treated effluent, and regeneration of adsorbents (during reversible processes).
To be more specific, activated carbon, carbon nanotubes adsorbents, agri-
cultural wastes, industrial by-products, and natural substances are utilized as
adsorbents; however, bioadsorbents are more desirable adsorbents because
of low-cost and high effectiveness (Apiratikul, 2008b). They are meanly
gathered from 3 sources, namely non-living biomass, algal biomass, and
microbial biomass.

It has been suggested that eggshells be used as an adsorbent due to
their inexpensive cost, abundant availability in nature, and great capacity for
ion exchange for charged contaminants (Zhenyuan Zhang, 2012). Specifically,
an exchange process causes eggshells to absorb liquid (H.J.Choi, 2015).
Due to its high CaCO3 content and ability to effectively bind heavy metals
including Cu (11), Cr (), Cd (lIl), Fe (lll), Pb (Il), and Ni (ll) as well as fluoride,
phenol, and gasoline from polluted soil and water, eggshell is one of the most
economical and ecologically beneficial sorbents. The pore count of a chicken
egg is estimated to be between 7000 and 17000, and this makes the substance
an excellent and affordable adsorbent (William J Stadelman, 1995). (Pettinato,
2015) states that due to the fact that the shell of a chicken egg is organically
extremely porous and rich in fibrous protein, as well as possessing ordinary
physicochemical characteristics of approximately 2 percent organic and 98
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percent inorganic components, the egg does not require activation surface
preparation.

Two heavy metals, Copper and Zinc, are investigated in the experiment
utilizing an eggshell as an adsorbent in simulated wastewater. In order to
investigate the effects of contact time and adsorbent dosage on concentration
change, a number of experiments are conducted. For this study, the shell of
chicken eggs was used and at the beginning of the experiment, the shell was
removed from the membrane, washed in distilled water, dried in the oven for
a while and finally ground.

Synthetic wastewater containing Cu?* and Zn?* is prepared in the
laboratory. Using a Spectrophotometer, the concentrations of metals are
examined. By ensuring the optimum contact time and adsorbent amount,
heavy metals can be treated to an extent of more than 90% (Pettinato, 2015).
According to the results, eggshell is effective adsorbent since it is abundantly
available and can be considered an economic and sustainable replacement
in wastewater management.
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In the science world, agricultural waste has become interesting to
explore and benefit from, rather than neglecting it. Banana, as well as
watermelon peels have been a center of attention of researchers because of
their bioactive chemical compositions. Water, being a necessary compound
for all living beings, faces an increasing potential of pollution problem. [3]
Removal of heavy metals (e.g. Cd, Pb, Ni, Cr, As, Cu, Fe etc.) from
wastewater, especially discharged industrially, has been one of the primary
concerns over the last few decades since their accumulation in particular
parts of a human body causes severe diseases, some of them being chronic
and fatal. [4] For instance, high amounts of copper (Cu), zinc (Zn), and
mercury (Hg) are detected in industrial wastewaters, which, in excess
concentrations, they can destroy kidneys, livers, gastrointestinal, and
hematopoietic systems of a human body. [6] Moreover, thallium (TI), being a
highly toxic heavy metal, poisons the human nervous system, leading to
cardiovascular diseases. [5]

Main sources of effluents highly containing heavy metal particles are
metal finishing, mining, smelting, as well as manufacture of steel, glass, and
battery. There are a variety of applicable methods available to clean water
contaminated with heavy metals cations, including treating chemically,
membrane bioreactors, electrochemical treatment, and reverse osmosis,
however, these techniques have their own disadvantages (e.g. generation of
high sludge, fouling, and being less efficient in terms of cost of process
preparation). [2] Therefore, in order to treat in a more cost-effective way and
achieve higher efficiency regarding removal process at the same time, it is
nothing but a necessity to seek for new, improved, and eco-friendly ways for
treatment.

In this particular research, the main treating agent is aimed to be
prepared using banana and watermelon peels as an activated carbon
source, alongside with the solution of sodium alginate (C4H,NaOy),, [Picture
1] and calcium chloride (CaCl,) with montmorillonite. [7]
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| Picture 1. |

This study will mainly analyze adsorbent beads made by using untreated

banana (also watermelon) peels and those made by using treated ones.
Several treatment methods, including pyrolisis [1] and calcination will be
researched deeply in order to attain beads with a higher adsorbing ability
(more porous, more area with activated carbon). Results will be compared in
terms of adsorbed metal amounts and characteristic differences and reasons
behind them, as well as the possibility to scale up the procedure will further
be elaborated on.
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Yeasts are considered to be a polyphyletic group of unicellular fungi
which accounts for predominant roles in quite a few areas of life, including
beverage and food production, medicine, as well as biotechnology. With the
species of yeasts being more than 1500, their ubiquitous nature and
remarkable metabolic potential and versatility made yeasts to be leveraged
for a variety of applications. In recent years, scientist explored a potential of
yeasts for wastewater treatment, and this unique mechanism has been
chosen to be specifically attractive due to their impressive ability to
metabolize a wide spectrum of inorganic alongside with inorganic pollutants
which decreases the quality of water, including heavy metals, organic
compounds, and certain nutrients, with various approach such as
biodegradation, biosorption, and bioaccumulation. (Nahla Alwan, 2021)
Alongside with their robust pollutant-removal capabilities, aforementioned
microorganisms possess the ability to tolerate a broad range of extreme
environmental conditions, such as high pH, salinity, and temperature
conditions, which are required and generally encountered in the treatment
process of wastewater. Furthermore, usage of yeasts is rather simple as they
are easy to grow and maintain, with creating a sustainable, eco-friendly,
option and reducing the cost for carrying the process out, thus have the
potential to even revolutionize the future of wastewater treatment and to
prevent further environmental problems.

Methodology: The first stage in the water treatment procedure is to
choose the right yeast strain. The chosen yeasts (Saccharomyces and
Candida) can thrive and multiply under the treatment system's settings while
also being able to eliminate the specific contaminants that are present in the
wastewater. Finally, to enhance the population of the yeast, different strains
are grown in an appropriate growth medium. Depending on the size of the
treatment procedure, culture can be done in a bioreactor or a laboratory. The
water treatment system is injected with the yeast after it has reached the
required population size. The yeast culture can be directly added to the water
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for inoculation, or it can be added to the bioreactor or another type of
treatment system. In the water treatment system, the yeast population
multiplies and evolves, absorbing contaminants to purify the water as they
consume them. In order for the treatment system to continue filtering
contaminants out of the water, the yeast population must also be kept at a
particular quantity. The yeast population is collected after the water has been
treated, either to be used again in subsequent treatments or for different
purposes.

Studies showed that yeasts as Rhodotorula mucilaginose was able to
degrade certain aromatic compounds within the water with the sequence
being 18S RNA since the yeast strain was experimented to degrade vanillic,
protocatechuic, and p-coumaric acids within a time period of less than a day.
(Raja Jarboui, 2015) Another research paper studied yeast lipase family with
a huge range of reactions which includes alcoholysis, esterification,
hydrolysis, and acidolysis, thus in various industrial application lipase family,
especially microbial lipases such as Candida, Geotrichum, Trichosporon,
and Yarrowia have been utilized for removing undesirable constituents inside
wastewater. (Qingxiang Yang, 2013)

Furthermore, within this research, identification of several yeast strains
which exhibit relatively high levels of pollutant removal within laboratory-
scale analysis for wastewater treatment system is mainly considered. Yeast
strains as Saccharamyces cerevisiae which are highly effective for removal
of organic pollutants and whose performance is not utterly altered by means
of environmental conditions is taken into account.

In conclusion, Saccharomyces and Candida have been successfully
used in water treatment as a low-cost and effective method of eliminating
toxins. Affordable and efficient water treatment systems may be created by
utilizing the inherent capacity of these yeasts to absorb and degrade
pollutants. As a result, yeast-based water treatment systems can offer low-
cost ways to ensure that clean, safe drinking water is available in areas with
limited resources. Moreover, because yeast-based water treatment systems
employ natural microbes rather than artificial chemicals, they are ecologically
sustainable in addition to being cost-effective. Overall, it is clear that
Saccharomyces and Candida are viable options for water treatment that
warrant further research and implementation.
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With the recent developments in computational power, complex
algorithms, and a nearly limitless amount of data, Artificial Intelligence is
rising at an unprecedented scale. Al has already been implemented in an
array of fields, from simple programs recognizing faces and fingerprints to
systems operating a Suicide Prevention Program (Resnick, 2018). Chemical
Process Industries is no exception either. Though it had been attempted to
utilize machine learning algorithms in Chemical Engineering for modeling
and process control, the expectations were largely unfulfilled due to a lack of
computational power, and underdevelopment of the said algorithms.

For more than a century, Chemical Engineering has been developing as
a discipline that relies on mathematical modeling. The mechanical approach,
which involves algebraic and mathematical equations, is based on non-linear
and complicated process behavior. The Navier — Stokes equations are a
prime instance of this (Maarten R. Dobbelaere, 2021). In some
circumstances, it is unavoidable to consider certain assumptions, namely the
constancy of physical parameters, the ideality of the gas phase, and the
linearization of the model's non-linear equations (Zeinab Hajjar, 2018). The
main drawback of such solving methods is that the models almost always
cannot be applied to the real world. In most cases, chemical engineers learn
from basic models, for instance taking the gas as ideal, which is purely
hypothetical. Such simple models are doing a good job of explaining basics,
however, the number of assumptions and accuracy — surrendered just to find
answers and explain phenomena lead to inaccurate results in the long run
(Zeinab Hajjar, 2018). Even if such assumptions were not made, some areas
like fluid mechanics are too unstable to precisely predict the events.
Following the Al-based models, it demonstrates outstanding performance
while not requiring comprehensive knowledge of chemical processes and
can handle complex and non-linear systems of mechanistic approach. For
instance, the deactivation of catalysts in reactors can be considered while
modeling, which is impossible to add such a variable in mechanical models.
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The amount of data regarding Chemical Engineering that has been
gathered for decades will provide huge benefits to training Artificial
Intelligence. The basis of Al is that some data, with known input and output
as well as procedure, is fed to the Al. This is also known as labeled data.
Then, the learning model generates its own “thinking”, a type of algorithm
that can be utilized to solve the above data from the patterns it sees in the
data. The system is then fed training data, which tests how accurate is our
machine - learning model (Supervised Learning, n.d.). Such learning
techniques can provide us with new ways of thinking: the models can reveal
patterns humans have been unable to observe before. For instance, in the
non-linear adiabatic CSTR systems, the reactor temperature can be
optimized via manipulating cooling jacket temperature which is based on
both locally and globally recognized fuzzy relational models accomplished
equally better than the globally identified variable fuzzy relational model
(Dutta, 2021). Analog proportional controllers stabilized the process, and
dynamic matrix controllers provided control. Artificial Neural Networks can
also be used to increase safety in chemical operations. The inverse model
control is one of the algorithms based on neural network control, and it
assumes that the neural network's input vector consists of the desired future
or reference output together with the previous inputs and the past output
variables. (Maarten R. Dobbelaere, 2021)

In terms of reaching sustainability goals considered in the Paris
agreement for climate actions (Nations, 2020) , Al can be utilized to develop
new patterns in chemical processes. For instance, an accurate machine-
learning model that predicts the heat capacity of metal-organic frameworks
and other adsorbents was developed with help from chemical engineers at
Heriot-Watt University (Heriot Watt, 2022). Al has a promising future in
chemical engineering, with a wide range of possible uses and advantages.
However, the expenses of improving highly skilled Al systems in complicated
industries can be considered challenging in terms of money, time, and skills.
These restrictions can be handled with superior integration of first principles-
knowledge and data-driven models in processes. Hence, the assimilation of
big data and Al-based tools with fundamental modeling should be overcome
in Al-based industries (Maarten R. Dobbelaere, 2021).
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Taking into account the fact that water is extremely essential for life on
the Earth, its contamination has been a growing catastrophe that makes all
people, including scientists, environmentalists, engineers, or even ordinary
citizens collaborate to inhibit humanity from severe health problems. Water
degradation is a mainly caused by anthropogenic activities and has been a
real phenomenon involving the most pervasive and dangerous type of
organic pollution which is demonstrated as oil leakage that can be detected
whilegroundings or platform and supertanker accidents occur. BP’s
Deepwater Horizon Qil Spill can be illustrated as the most suitable example
which resulted in the discharge of 206 million gallons’ oil on April 20, 2010
causing loss of countless marine animals in the ocean. (Tamis, 2011) Oil
spilled at water resources threatens marineorganisms, whole ecosystems,
and economic resources in the immediate vicinity, such as fisheries,
aquaculture, recreation, andtourism. Due to the fact that water have more
density than most sorts of oil, it sprawls out over the surface of water and
hydrocarbons whose molecular weight is low, are vaporizing and diminishing
the level of spillage while contaminating the air. Adequate response to any
oil spill to minimize damage is therefore of great importance. The ever-

465



THE 4t INTERNATIONAL SCIENTIFIC CONFERENCES OF STUDENTS AND YOUNG RESEARCHERS
Dedicated to the 100t Anniversary of the National Leader of Azerbaijan Heydar Aliyev

developing and advanced technologies, namely, physical, chemical, thermal
or in-situ burning andbioremediationshould be used to treat and recover fast,
efficiently oil spills and oil slicks. (Hoang, 2018)

Chemical treatment by utilizing a variety of compounds including
demulsifiers, herders, dispersants, sorbents, solidifiers, elasticity agents for
oil spillage has been considered the most wide-spread solution. In this
research work, chemical treatment by means of the surfactants synthesized
from the reaction of fatty acids with polyamines will be focused and
discussed. In the experimental part tridecanoic acid was taken as a fatty acid
and ethylenediamine (EDA), diethylenetriamine (DETA) and polyethylene
polyamine (PEPA) as reagent with amine groups. The reaction mechanisms
are shown below:

1. 2Cy,H,sCOOH + H,N — (CHy)y — NH, — CyoHysCOOH — HyN —
(CH,), — H,N — C,,H,sCOOH

2. 2C12H25CO0H + H2N - (CHZ)Z - NH - (CHZ)Z - NHZ g C12H25CO0H -
HzN - (CHZ)Z - NH - (CHZ)Z - NHZ - C12H25CO0H

3. 2C,H,5COO0H + H,N — (CH,), — NH — ((CH,), — NH)),, — (CHy), —
NH; — C1,H;5CO0H—H,N — (CH;); — NH — ((CHz), — NH))p, —
(CHZ)Z - NHZ - C12H25CO0H

Some physical properties of the obtained salts such as solubility, surface
activity, electrical conductivity and petrocollecting-petrodispersing have been
learned. The relation between surface activity parameters such as CMC
(Critical Micelle Concentration), the maximum surface excess concentration
and the minimum area of the molecule at the water/air interface, the surface
pressure, the standard thermodynamic parameters of adsorption and
micellization and petrocollecting-petrodispersing properties has been
identified and explained with the chemical structures of the salts. Referring
to the literature review it is expected to get better results with the increasing
number of nitrogen atoms in the final product. (Center, 1999)
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Along with the worldwide economy and industrialization development,
CO2 emissions into the atmosphere are also increasing, leading to
catastrophic climate changes, such as global warming. However, CO2 is also
considered the richest and most unique C+ resource, so converting CO2 into
ecofriendly chemicals and “green fuels” is becoming more and more
attractive and promising for the chemical industry.

PRODUCTION OF DIMETHYL CARBONATE VIA CO; UTILIZATION

It is well known, that tea is widely consumed in Azerbaijan, as well as in
the rest of the world. Both black and green, it is one of the most popular
drinks that has been cultivated throughout the centuries, especially in China,
India, and in other countries. The consumption of tea is increasing annually,
reaching up to 7.4 million tons a year (https://www.statista.com). Thus, the
amount of tea waste is also increasing. Waste disposal seems to be effective,
for ex-ample, in the production of activated biochar. By pyrolysis (in an
oxygen-free environment, at 300 — 600°C), tea leaves-waste was converted
into biochar for adsorption use. Bio-adsorbents have a large surface area,
porous structure, and a large number of functional groups. Activated biochar
has cation exchange ability and has been successfully used to adsorb heavy
metals, dyes, wastewater pollutants, etc. Activated biochar also shows
excellent potential in environmental remediation.

Nowadays, the most important problem of the industries is not only the
utilization CO2 pollutant, but also its reusage and recycling for obtaining
valuable chemical products, such as dimethyl carbonate (DMC) and others.
Tea residues retain some insoluble proteins, minerals, and phenolic
compounds, which can be considered as potential biomass.

Our experiment included consumed, tea leaf waste (in the amount of 150-
200 grams) air-dried for 24 hours at a temperature of 30-40°C, that was
crushed in an electric crusher to a size of 0.5-1.0 mm, then soaked in methanol
(CH30H - 99.5%) for 2-3 days, stirring until a homogeneous biomass is
formed. A three-necked flask equipped with a thermometer, a reflux condenser,
and a refrigerator, was loaded with a homogeneous tea waste biomass
dissolved in methanol. The flask was placed on a heater, and at a temperature
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of 30-35°C. CO2 gas was supplied to the flask by the bubbling method for 4-
5 hours, then the experiment was repeated at 55-60°C.

In the presence of biomass (tea waste) there is an active absorption of
CO2, which then easily reacts with methanol, forming dimethyl carbonate
(DMC). The reaction was carried out in the presence of the catalyst ZrFe 50,
obtained by us - at an atmospheric pressure of 0.1-0.2 MPa, a temperature
of 90-95°C for 3-4 hours. The reaction products were analyzed on an Agilent
7820A chromatograph. During the reaction, the utilization of both tea waste
and CO2, as well as the production of an environmentally valuable product,
dimethyl carbonate (DMC), occured.

METAL IN THE ENVIRONMENT: TOXIC METAL REMOVAL

Mirkazim Aghayev
Baku Higher Oil School
Baku, Azerbaijan
mirkazim.aghayev.std@bhos.edu.az

Supervisor: Associate Professor Rena Abbasova

Key words: heavy metals, nanotechnology, nanoparticles, adsorption, contamination,
cadmium

Heavy metals are becoming the primary contaminant of surface and
ground waters due to increasingly strict environmental restrictions. The
poisonous nature of the heavy metal ions, even at low trace levels, makes
water pollution with these compounds one of the most significant
environmental issues. Heavy metals wastewaters are being released into the
environment more often as a result of the quick expansion of businesses
such metal plating facilities, mining activities, tanneries, fertiliser, and paper
industries. Heavy metals are not biodegradable, in contrast to organic
pollutants, and they frequently build up in living things. There are several
heavy metal ions that are known to be extremely hazardous or carcinogenic,
including mercury, cadmium, lead, nickel, and chromium. Public health
worries regarding environmental contamination with heavy metals are rising
as a result of the toxic effects of heavy metals. Thus, it is crucial to eliminate
or limit heavy metal pollution in water in order to avoid polluting the
ecosystem and reducing the likelihood that it will enter the food chain.
Original research findings on the removal of heavy metals from water using
adsorption, membranes, and coagulation are included in this issue.

The primary goal of this review study is to briefly summarise current
developments in the removal of toxic metals from the environment, particularly
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from surface and ground waters, using various treatment techniques, and to
identify any research gaps.

Using raw fly ash (RFA) and polyelectrolyte-coated fly ash (PEFA), F. A.
Olabemiwo et al. explored the possibility of removing cadmium (Cd) from
polluted water [1]. They also detailed how to remove cadmium (Cd) ions from
polluted water using these two materials (PEFA). They discovered that a 4.0
g/L dose of PEFA eliminated over 99% of 2.0 mg/L of Cd in 15 min at 150
rem, whereas RFA only removed 27% of Cd under the same circumstances.
M. I. Qureshi et al. conducted a comparison of raw and metal oxide
impregnated carbon nanotubes for the adsorption of hexavalent chromium
from aqueous solution [2]. For the adsorption of hexavalent chromium
(Cr(VI)) ions from aqueous solution, they reported using carbon nanotubes
(CNTs) that were either raw, iron oxide or aluminium oxide impregnated.
They demonstrated that as compared to raw CNTs, impregnated CNTs
significantly increased their ability to remove Cr(VI) ions. In fact, Cr(VI) ions
may be completely removed from aqueous solution using CNTs treated with
either a 10% iron or aluminium oxide loading. O. Y. Bakather et al.
investigated the use of carbon nanotubes treated with iron oxide to remove
selenium ions from aqueous solution (CNTs) [3]. By the usage of 25mg of
CNTs impregnated with 20 weight percent iron oxide nanoparticles, a total
removal of 1 ppm Se ions from water was accomplished. The Langmuir
isotherm model indicated that the Fe203-impregnated CNTs would have a
maximum adsorption capacity of 111mg/g. According to A. Abbas et al., the
removal of dangerous organic substances like toluene and paraxylene (p-
xylene) from aqueous solutions may be accomplished effectively by
employing CNTs that have been coated with Fe203. At a pollutant starting
concentration of 100 ppm, at pH 6, and a shaking speed of 200 rpm at 25°C,
batch adsorption studies demonstrate that iron oxide impregnated CNTs had
a better degree of removal of p-xylene (i.e., 90%) compared with toluene
(i.e., 70%). A new form of nanoadsorbent with a super-adsorption capacity
for heavy metal ions and organic contaminants from water may be introduced
as a result of this recent discovery, potentially revolutionising the treatment
process and use of adsorption. S. N. A. Shah et al. also discuss the chemical
and biological issues related to nanoparticles (NPs), notably titanium dioxide
(TiO2) NPs, and underline TiO2's molecular toxicological profile in both in
vitro and in vivo systems. The fate of nanoparticles in ecosystems is poorly
understood, despite the fact that nanoparticles (NPs) have made incredible
strides in the fields of nanotechnology and biomedical research and that their
applications are in high demand throughout the industrial world, particularly
over the past decades. Nanotoxicity will be the second most important aspect
of nanotechnology that has to be appropriately handled in terms of biosafety.
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S. A. Zamani et al. conducted a different investigation to create optimal
biochar from oil palm empty fruit bunches (OPEFB), which they intended to
use as a green, affordable adsorbent for absorption of zinc from aqueous
solution. This green bioactive carbon material produced high zinc removal.

I'm hoping that this special issue will clarify many crucial issues
surrounding the removal of heavy metals from water and spur the scientific
community to continue their research in this area.

Cadmium Removal from Contaminated Water Using Polyelectrolyte-
Coated Industrial Waste Fly Ash
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Gemini surfactants known as dimeric surfactants or gemini amphiphiles,
are a type of surfactant molecule that consist of two hydrophobic tails
connected by a hydrophilic head group. The term "gemini" comes from the
latin word for "twins", as these molecules essentially consist of two surfactant
molecules linked together.

Gemini surfactants have unique properties compared to traditional
surfactants, including lower critical micelle concentration (CMC), higher
surface activity, and greater solubility in both polar and nonpolar solvents.
They also have increased interfacial activity and exhibit stronger
complexation with metal ions and other charged species.

These properties make gemini surfactants useful in a wide range of
applications, including emulsification, solubilization, drug delivery, and in
various industries such as cosmetics, food, and agriculture. Additionally, the
ability to tune the molecular structure of Gemini surfactants allows for precise
control over their properties, making them an attractive area of research for
the development of novel materials and applications [1-4].

This article is devoted to the synthesis of gemini surfactants based on
triethanoldodecylammonium bromide and potassium oxalate. The reaction
proceeds according to the following scheme:

+ -
CioHasBr + NH(CoH,OH);— [C12HasN(CoH4OH)Br

- - - |
2 [C1oHasN(CoH,OH)| BT + KOOC-COOK g™ lc12H25ﬁ(02H40H)3l 00C-COO [(C2HsOH)NC12Hos)

The oil-collecting and dispersing ability of surfactants was studied on an
oil sample from the Pirallahi field under laboratory conditions. The reagent
was used as 5% aqueous solution and the 100% reagent. It should be noted
that, water samples were used in 3 types (distilled water, fresh water and sea
water with different degree of mineralities) water.
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The new synthesized reagent has an oil-collecting property and shows
high efficiency. The obtained results show that the coefficient of oil collection
(K) of a 5% aqueous solution of the reagent for sea water is Knax=9.3, for
drinking water Kmax=11.5, for distilled water Knax=13.4.

The surface tension and electrical conductivity of the new surfactant in
aqueous solutions were studied in various concentrations. The structure of
the obtained substance was determined by IQ spectroscopy.

In a 0.1% solution, the specific electrical conductivity is 295.0 uS/cm.
When the concentration of the solution decreases, the values of the specific
electrical conductivity decrease.

A surface tension isotherm was constructed in the coordinates y-InC
(fig.1). The interfacial tension of distilled water is 72.0 mN-m-1. Stabilization
of the surface tension value for reagent trietiloldodecylammonium oxalate
stabilizes at values of 23.08, 23.57 and 23.71 mN-m-1.
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Figure 1. Surface tension isotherms of triethanoldodecylammonium oxalate

Based on the obtained results, the new surfactant has the property of
surface activity at the water-air interface and the surface tension of a 0.1%
solution drops from 72.0 mN/m (without surfactant) to 23.1 mN/m.
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XULAS®

Toeqdim olunan tezisdasis 9-oktadetsen tursusu vetrietanolamin (TEA)
asasinda yeni madda sintez edilmisdir. Alinmis maddenin qurulusu iQ- spek-
troskopiya vasitasile identifikasiya edilmisdir. Bu maddaenin sathi-aktiv xasse-
si tenziometr vasitasila su-hava sarhadinda reagentin muxtelif gatiligh mah-
lullarindan istifade etmakla yoxlaniimisdir. Hamginin alinmis maddanin mix-
tolif qatiligh sulu mahlullarinin xtisusi elektrik kegiriciliyi konduktometr vasita-
sile tadqiqg edilmisdir. Sintez edilmis maddanin neftyigma va neftdisperslema
gabiliyyati mixtelif minerallasma darecasinae malik sularin sathinda dyranil-
misdir.

GIRIS

Hal-hazirda dinyanin aksar bolgaleri i¢un keskin duran ve hallini gozle-
yan ekoloji xarakterli problemlar sirasinda, muxtalif migyasl su hdvzalerinin
(okeanlarin, danizlarin, ¢aylarin ve géllarin) neftle va neft mahsullari ile girk-
lanmasi 6n sirada durur [1]. 1 litr neft 400 min litr deniz suyuna oksigenin
daxil olmasinin garsini alir. Dinya okeaninin bazi yerlarinda nazik neft taba-
gasinin olmasi sababindan su sathinin buxarlanma daracasi 20-40%-a qadar
azalmisdir [2,3].

Malumdur ki, galin neft tebagalarinin mexaniki vasitalerle yigilmasindan
sonra su sathinda qalan nazik neft tabaqgelerinin kenar edilmasina imkan
veran kolloid-kimyavi Usullarin takmillesdiriimasina, o cimladan yeni, daha
samarali, ekoloji zararsiz neftyigici va neftdispersloyici reagentlorin sintezina
boyuk ehtiyac vardir.

TODQIQAT METODU

TEA Rusiya Federasiyasi istehsalidir. Molyar kitlesi 149.19 /mol-1 olan,
rongsiz, saffaf, ammonyak iyli, sixigi 1.124 g/ml-1, barkima ndqtasi 22°C,
gaynama noqtesi 335°C va stasindirma emsali 1.4850 (20°C) olan mayedir.

Sis 9-oktadetsen tursusu sudan yungil, goxusuz, suda hall olmayan,
yalniz Gzvi helledicilarde (benzolda, xloroformda va s.) hall olan, molyar kut-
lasi 282.46 g/mol, erima ndqtasi 16.3 °C, gaynama noqtasi 360°C olan yagl
mayedir.
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Deniz suyu agagidaki fiziki-kimyavi gostericilere ve terkibe malik ol-
magla Xezer denizinin suyudur: p?°=1.0098 g/ml, Ph=7.7 ionlarin ve diger
komponentlerin (gq/kq) migdari: Na* 2.99; K* 0.09; Ca?* 0.34; Mg?* 0.70; CI-
5.18; SO4?% 2.98.

Alinmis yeni maddenin nazik neft tebaqgesi ila girklenmis su sathinin
temizlenmasinda neftyigici ve neftdisperslayici madde kimi tadqiq edilmisdir.
Bunun Gg¢lin reagentin laboratoriya saraitinde Balaxani yingul neft nimunae-
sindan istifade etmakla minerallasma deracesi muxtalif olan 3 tip olan (dis-
tille, icmali, deniz) sathinda yaradilmis nazik neft tebaqgasi (galinligi 0.17 mm)
uzarinds dyrenilmisdir. Reagentdan ham saf halda, ham da 5%-li sulu mahlul
soklinda istifade edilmisdir. Reagentin tasiri naticesinda neft tebagasinin
baslangic sahesinin kigilmasi hamin reagentin ne gader effektiv oldugunu
gostarir. Bu effektivliyi xarakterize edan kemiyyet neftyigma amsali adlanir.
K neft tabagasinin ilkin sahasinin reagentin tasiri ilo yaranmis neft lakasinin
sahasina olan nisbaeti kimi hesablanir.

Alinmis maddenin iQ-spektri ALPHA spektrometrinda (Bruker,Almaniya)
600-4000 sm™ dalga diapozonunda g¢akilmisdir. Sintez edilmis maddanin
sothi gerilma amsali (o) su-hava serhadinds halganin qopmasi Usulu ile
“Sigma 702" modelli tenziometrds (israil) tayin edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIRSSI

Sis 9-oktadetsen turgusu va TEA arasinda reaksiya 1:1 mol nisbatinda
50-60 °C temperaturda intensiv qarisdirmagla 1 sutka arzinde apariimisdir.

Reaksiyanin sxemi asagidaki kimidir:

C17H33COOH + N(C2H4OH)s —[ C17H33CO0" N* H(C2H4OH)s]

Alinmis yeni maddaenin terkib ve qurulusu iQ- spektroskopiya tisulu ilo
identifikasiya edilmisdir.

Ainan kompleks birlesmenin iQ-spektrinde 3245 sm-1-de OH qrupunun
valent, 2853, 2922, 2954 sm-'-de C-H valent, 1400, 1555 sm-'-de miirokkab
efir fragmentindeki COO- valent, 721,1457 sm™'- de C-H deformasiya, 2572,
2677 sm'-de N* -H raqgsleri zolaqglar vardir

Alinan yeni birlegsmanin sethi-aktiv xassasi 22°C temperaturda reagentin
muxtalif gatihgl mahlullarindan istifade etmaklse su-hava serhadinde tadqiq
olunmusdur. Su-hava sarhadinde reagent istifade edilmadan sathi gerilma
71.98mN/m-a berabardir. Miayyan edilmisdir ki, sintez edilmis madds sathi
garilmani hamin serhadde 71.98mN/m-dan 24.02mN/m-a endirmakls yuksak
sathi-aktivlik nimayis etdirir.

Laboratoriya seraitinde bu maddeninneftyigma ve neftdispersleama qa-
biliyyati distilla, igmali ve deniz sular sathinde Balaxani neftinden istifada
edilerek tedqiq edilmis ve miayyan olunmusdur ki, reagentin saf halda deniz
suyunda maksimium neftyigma amsali 19,36, tesir middasti ise 30 saat ol-
musdur.
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Tadqigatin naticalerine asasan, sis 9-oktadetsen tursusu ve TEA asa-
sinda sintez olunan yeni sethi aktiv maddaylksak neftyigicilig xassasina
malik olmagla ekoloji balansin gorunmasi Ugtin istifada edile biler.
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Agro-industrial waste is typically used for animal feed, energy production,
composting, or deposited in landfills if no other alternative for valorization is
available. However, due to its composition, it can be a valuable source of
bioactive compounds.

This study aims to recover bioactive compounds from discarded red
beetroot (DRB). The juice extracted from DRB is rich in antioxidants, phenolic
compounds, flavonoids, and pigments, with a higher content than that of other
commercial juices. Additionally, the study investigated the recovery of pectin
from DRB pomace using microwave-assisted extraction (MAE) combined
with polyethylene glycol (PEG4000) as a surfactant. Microwaving enables
higher yields and shorter operation times, preventing molecule degradation
[Sharma et al., 2022). Furthermore, the use of surfactants avoids the negative
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effects of acidic and alkaline solvents without compromising extraction yields
[Su et al., 2019]. The optimal conditions for the extraction of pectooligosaccharides
(POS) were found to be 160°C, 5.27 min, and 8.44 g PEG4000/L, while for the
extraction of galacturonic acid (GalA), the conditions were 137°C, 5 min, and
2.55 g PEG4000/L. Under these optimal conditions, a yield of 616 g of solid
and 413 g of solid (GalA-S) per kg of DRB was obtained for POS and GalA
recovery, respectively. The GalA-S solid exhibited a higher degree of
esterification and GalA content, and MALDI-TOF-MS analysis confirmed the
presence of oligosaccharides in both solids.

These findings demonstrate that DRB can be a commercially viable
source of bioactive products, providing value to this waste.

The authors would like to thank the financial support from the Ministry
of Science and Innovation through the PID2020-115110RB-
I00/AEI/10.13039/501100011033 project. They also want to express their
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Oligomerlar va ya sooliqgomerler asasinda yeni terkibli kompozitlarin ha-
zirlanmasi va sanayenin muxtslif sahalerinds tatbigi gliniin aktual problemle-
rindandir.

Senaye miqyasinda moévcud olan oligomerlarin qurulusunu ve esas
gOstericilarini, o cimladan ¢atismayan cehatlarini aradan galdirmag maqgsadi
ile modifikasiya Usulu ile magsadauygun yeni terkibli ve misbat xisusiyyet-
lera malik sooligomerin alinmasi sopolikondenslesma reaksiyasi ile aparil-
misdir [1]. Bu oligomerlarin miisbat cehatleri ile yanasi ¢gatismayan cahatlori
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da moévcuddur. Masalan, yapisqanliq qabiliyyatinin va istiyadavamlihdinin
nisbaten asagi olmasi, sarbast monomerlarin sistemda miayyan gadar gal-
masl ve s. misal géstermak olar. Bu ¢catismamazliglari aradan galdirmaq
Ugun epoksi-dian oligomeri muxtslif funksional gruplu Uzvi birleagsmalerle mo-
difikasiya olunmusdur ve misbat naticaler alinmisdir. 8dabiyyat arasdirma-
larindan da malum olmusdur ki, epoksi-dian oliqgomerlari ve yaxud sooliqo-
merlori (modifikasiya olunmug) asasen muxtalif maqgsadli kompozisiya
materiallarinin hazirlanmasinda alagelandirici kimi istifade olunur [2-3].

Tadqigat isinda epoksi-dian oligomeri benzamidle modifikasiya olunmus
va asas gostericileri tadqiq olunmusdur[4-5]. Mlgayise maqsadi ila eyni so-
raitde modifikasiya olunmamis epoksi-dian oliqgomeri da sintez olunmus va
asas gostaricileri dyronilmisdir (cadval 1). Modifikasiya olunmus epoksi-dian
sooligomerinin yapisganliq qabiliyyatinin ylksak oldugunu nazars alaraq on-
dan yapiggan kompozisiyasinin hazirlanmasinda slagslendirici kimi istifade
olunmusdur. Epoksi-dian oligomerinin benzamidls modifikasiya prosesi labo-
ratoriya reaktorunda aparilmisdir. Proses galavi mihitinde avvelce 70-75°C-
de 45-50 dagige miiddstinde garisdirilir, sonra ise 90-95°C -a catdirilaraqg,
60 dagige muddstinda garisdirilir. Alinan funksionallasdiriimis sooliqgomer
neytral reaksiyaya qadar yuyulur ve sabit gekiya kimi vakuum quruducu skaf-
da 50-70°C -ds qurudulur.

Modifikasiya olunmus sooliqgomer asetonda toluolda, dioksanda, dimetil-
formamidda vae tetrahidrofuranda yaxsgi hall olur. Suda hall olmur.

Cadval 1. Epoksi-dian oligomerinin ve benzamidle modifikasiya olunmus epoksi-dian
sooliqgomerinin asas gostaricilari

Ne Gostoricilor Epoksi-dian Epoksi-dian
oligomeri sooliqgomeri

1. Sixhg1, kg/m3 1250 1320

2. | Molekul kitlasi 430 590

3. | Epoksi gruplarinin migdari, % 20 14,8

4. | Yapisqanhg méhkamliyi, MPa 22 28

5. Berkima deracesi (150° C-de 5 94 98,5

saat),%
6. | Istiyadavamliliq, °C 150 167
7. | Yumsalma temperaturu, °C 85 90

Benzamidls modifikasiya olunmus epoksi-dian sooligomerinin iQ, NMR,
va MKP-i spektrleri tadgiq olunmusdur [6].

Benzamidls galavi mihitinde modifikasiya olunmus epoksi-dian sooliqo-
merinin iIQ spektrinde 3421,631 — 3042,197 sm -' udma zolaglarrNH ve - OH
algalerinin valent titrayisini, 1605, 424 — 1504,577 sm - benzol halqgesi il
C=0 va NH rabitesinin deformasiya titrayisini, 824,881 — 761,208 sm™'
epoksid gruplarinin deformasiya titrayisinin olmasini gosterir.
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NMR spektrinde sooliqgomera xas olan § = 6,811-7,190 m. 8. aromatik
halgeni, § = 3,330 — 3,696 m. é. intervalinda ise > NH grupunun olmasi
tasdiglenmisdir. Homginin, § = 2,060 — 2,096 m. §. intervalinda olan — CH3
grupu (hansi ki, deyteriya — asetonda olan aseton grupuna xas olan gruplar)
0z tesdiqgini tapmisdir.

Malum olmusdur ki, sopolikondenslasms Usulu ile modifikasiya olunmus
epoksi-dian sooligomerinin molekul kitlesi, modifikasiya olunmamis epoksi-
dian oligomerinin molekul kutlesindan yuksakdir. Bela ki, modifikasiya olun-

mamis epoksi-dian oligomerinde M,, = 290; M,, = 260; Mw _ 1,115 ben-

My

zamidle modifikasiya olunmus sooligomerda isa
M, = 520; M, = 430; % = 1,209} va 2% = 2,32 olmusdur.

Tadgiqgat isinin névbati marhalesinda epoksi-dian sooligomeri asasinda
yapisqan kompozisiyasi hazirlanmis ve asas gostericileri tadqgiq olunmusdur.
Yeni torkibli yapisqan kompozisiyasi asagidaki terkibde komponentlardan
hazirlanmigdir (kut. hissa.)

Benzamidle modifikasiya olunmus epoksi-dian oligomeri -100

Butadien — nitril elastomeri -25

Magnezium oksidi -3

Halledici -200

Polietilenpoliamin -2

Yapisqan kompozisiyasi komponentlarin garisdirilmasi ile hazirlanir.

Yapisgan kompozisiyasi istifadadan avvael yapisdirilan sathler aseton va
ya benzinla tamizlenir, sonra iki lay satha ¢akilir, avvalce birinci lay ¢akilir, 3-
5 degiqgedan sonra ikinci lay ¢akilir vo sathlor méhkem sixilir ve 24 saat
muddastinda otaq temperaturunda saxlanilir.

Yapisqan kompozisiyasinin serfi 150 + 200 g/m? -dir.
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Pirazol ve onun téramalari aczagiliq kimyasinda 6zlna genis tetbiq sa-
hasi tapmisdir. Onlar piylonma aleyhina, analjezik, antidepresan xususiyyat-
leri olan bir gox dermanlarda askarlanmisdir [1]. Pirazol koordinasion kim-
yada organometal birlesmalarin sintezinde ligand hissasi kimi istifade edil-
misdir [2-3].

Bu birlagsmalers olan maragi nezare alaraq tarafimizdan pirazol asasin-
da Ni-ligand kompleks sintez olunmusdur. Bu magsadla (E)-1-(amino(1H-
pirazol-1-il)metilen)quanidinium xlorid hidroxloride metanol miuhitinde
trietilaminin katalizator igtirakinda Ni(CH3COOQ),-4H.0O-le tesir etmakle Ni-
ligand kompleksi sintez olunmusdur (Sxem 1).

® o
MeOH
NH,  NHCI =N N=(
EtsN HN \N< NH
- HCl Ni(CH5COO), Y SN

J N)\N/KNH > N-N Ho NH,
CN/ P!

Sxem. Ni-ligand kompleksinin sintezi.

Alinan son mahsul tekrar kristsallasma metodu ile tamizlenmis, qurulusu
rentgen analiz Usulu ils tasdiq edilmisdir (Sakil 1).

. — ' Nseé’\"g/&n
o~ “~5

Sakil 1. Ni-ligand kompleksinin rentgen qurulusu
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Bu kompleks canli orqanizmdae asetilxolineseraza (AChE), butirilxolines-
teraza (BChE) enzim, Karbon Anhidraz | va Il (CA I, Il) izoenzimler tzre yuk-
sok inhibitor xassasi gostermisler. Aparilan ¢oxsayli analizler, o cimladen
“Molekulyar doking” tedqgigatlari naticasinde malum olmusdur ki, galecakde
bu inhibitorlar bazi global xastsliklera qarsi potensial darman maddaleri kimi
istifada oluna biler.
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Elmi rahbar: k.ii.f.d. Sevgili Memmadova
Acar sozlar: sulfamidler, aminometillasma, antimikrob xassaler

Apardigimiz tedgiqatlar [1-3] gdstermisdir ki, tarkibinde sulfamid qrupu
ile yanisi muxtalif funksional gruplar olan birlegsmalar yliksak bakterisid xas-
soya malikdirlar[1-3].Mannix reaksiyasi asasinda sintezler xalq tesarrifatinin
muxtalif sahalarinda praktik tatbig tapir. Aminometilfenollarin genis praktik is-
tifadesi Mannix reaksiyasinin xususiyyatlarini aydinlasdirmagq tg¢in tadqigat-
lari stimullagsdirir va bu reaksiyada istirak edan birlesmalarin diapazonunun
genislanmasina kdmak edir. Aminometillasdiriimis fenollarla yanasi, amino-
metillagdirilmis Siff esaslar da praktik taetbig tapmisdir. ©dabiyyat malumat-
larindan malum olmusdur ki, sulfaminometillesmis fenollar hagqginda tadqi-
gatlar azdir ve sistematik deyildir. Mlsyyan edilmisdir ki, halledicinin tabisti,
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reaksiya temperaturu, fenol ve sulfaminometillosdirici garisigin molyar nis-
bati fenol sulfaminometillesmasinin regioselektivliyine ve hadef mahsulun
mahsuldarligina tasir gosterir. Fenolun regioselektiv sulfaminometillasmasi
Ugun ilkin gsert aldehidle muqayisede sulfamidin bir geder artiq olmasidir
[(1,05-1,1): 1,0 mol]. Sulfamidlar kimi benzolsulfamid, p-Br-fenilsulfamid va
streptosiddan istifada edilmis va fenol téremalarinin sulfaminometil térama-

lori sintez edilmisdir:
H
+ =0 + R—@SOZNHZ
H

OH
R2

OH
CHZ—NHSOZ{%R
R2
R!

R'=H, R2=CHj(1); R'=H, R2=Br (2) R'=H, R?=J (3); R'= CHj, R2=H (4)

Uzun maddst apariimis tadqigatlar goéstarmisdir ki, sulfamid tarkibli
Uzvi birlegsmalar mixtslif tesir sahalerine malik derman maddslari olmagla
yanas! gucli bakterisidlardir. Bunu nazare alaraq, sintez edilmis birlegsme-
larin antimikrob xassaleri dyranilmisdir (Cadval 1.):

Cadval 1. Sintez edilmis birlegsmalarin antimikrob xassaleri

Mikroorganizmlerin mahv olma
Sira Birlesma Qatiliq sahasi, sm
Ne Bakteriyalarin | Gébaslaklarin
garigigi garisigi
0.5 22-24 2.4-2.6
1. CH;—NHSO; CH3 0.25 2.0-2.2 2222
0.125 1.8-2.0 1.4-1.6
0.5 2.6-2.8 2.0-2.2
2. CH,—NHSO; CH3 0.25 2.4-2.6 1.8-2.0
0.125 2224 1.6-1.8
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Bioaktiv maddalarin, bakterisid ve derman maddalerin sintezinda genis
istifade oluna bilen butilakrilatin xlorsulfamid téremaesi sintez edilmisdir. Bu
maddadan sinton kimi istifade edarek genis tetbiq sahasine malik ¢oxfunk-
siyall sulfamid ve heterotsiklik birlesmaler almaq mimkuinddr. Yeni alinmig
sulfamidler stafilikok, qarin yatalagi ve basga stamlara qarsi ylksak effektli
bakterisid olmaqgla baraber, diabet, xar¢ang, mada-bagirsaq, gara ve ag ci-
yar iltihabina qarsi gliclu tesira malik ola bilarler. Bu sintonda xlor atomunu
nukleofinlerle avez edarak ¢oxlu migdarda funksionalavezolunmus sulfamid-
lor sintez etmak mimkindir. Bu yeni funksional avezolunmus sulfamidler
1,3-dipolyar maddasler olduglari Ggun polyarofiller vasitesi ile mixtslif terkibli
ve quruluglu heterotsiklik tdremaler amala getirir. Reaksiya zamani kataliza-
tor kimi Gicliz ve asan tapilan gati xlorid tursusundan, halledici kimi isa ben-
zoldan istidafe edilir. Vo naticads taklif olunan ¢ox aktiv sinton: 1-xlor-2-
fenilsulfamid butilpropionat amale galir:

C,HO0OC H € e
A S cison(  ——=  Cl—CH;—CH—COOC H,
i . Na - NaCl |
NHSO,C H,

I

1-onr-2-feniIsuIfamidbutilpropionati(n)al|nmaS| Usullarini akrilat ve xlora-
minin migdarlarini dayisdirmakle apardiqda madds ¢iximi azalmagdan bas-
ga akrilatin polimerlegsmasi misahida olunur. Bunu nazars alaraq reaksiya-

nin temperaturdan olan asililigini sibut edan tadqigatlar apariimisdir.
100
80
60
40 -
20 -
0 -

80 72 67 62 57 52 47 42 37

Sakil 1. Maddanin ¢iximinin temperaturdan asililiq diagramlari.
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Mduayyen edilmisdir ki, temperatur bu xlorsulfamidlarse reaksiyasi 50°C-
dan asagi temperaturda aparilan zaman gixim ytksak olurs temperatur 50°C-
dan ylksak olan zaman isa elave mahsullar emala galdiyina gbre ¢ixim azalir.
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Oksigen saxlayan birlesmalar-epoksidlar, spirtler, diollar, ketonlar, alde-
hidler va s. lzvi sintezde ¢ox giymsatli mahsullar hesab olunurlar. Bu birlas-
malar va onlarin esasinda sintez edilmis basqa funksional qruplar saxlayan
maddalerdan farmasevtikada, atriyyat senayesinda, polimer, tikinti material-
lari istehsalinda genis istifade olunur. Son iller tadqigatcilar doymamis
karbohidrogenlardan muxtalif oksigenli birlegsmaler almaq Ugln ekoloji va
igtisadi cehatdan daha saerfali olan hidrogen peroksida Ustlinlik verirlor. [1]

Katalizator kimi dayisken valentli metallarin muxtalif birlegsmalerinden
istifada olunur. Hal-hazirki isde muxtslif terkibli Co ve Mo katalizatorlari tatbiq
olunmusdur. Katalitik sistem CoBr, ve Keggin sirasi Hz[PMo12040] -2H20 tipli
fosformolibden heteropolitursunun qarsiligh tesirinden alde olunmusdur.
CoBrz va H3[PM01204¢] -2H20 birlegsmalarinde Co:Mo0=2.5-5:1 mol nisbatinda
g6tiralmisdur. ©vvalca haer iki birlegsma ayri-ayriliqgda etil spirtindsa hall edil-
mis ve alkillesma qurgusunda 24 saat miiddstinds 60-70°C-ds qarisdiriimis-
dir. Bu temperaturda tiind gahvayi rangli mehlul tedrican goy rangsa cevrilir.
Mahlulun ranginin dayismasi mahlulda Mo®* kationunun mdévcudlugundan
xabar verir. Malumdur ki, Co?* duz halinda oldugu kimi kompleks vaziyyatin-
da da tsikloolefinlarin oksidlagsma reaksiyalarinda bdyuk aktivlik géstarir. [2]
Hesab olunur ki, polioksokobalt-molibden sisteminin amale galmasi asagi-
daki gakilda gedir:
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3CoBn» +2H3[PM012040] = COa[PMO1204o]2 + 6HBr

Maehlulda Mo®* kationunun amale galmasinde Co?* ionunun boylk rolu
var. Mo vae Co metallarinin bos d-elektron orbitallarinin olmasi bu metallarin
kationlarina serbast elektron cutliyinin gabuluna ve 6tlrilmasina imkan ya-
radir. Bunu nazers alaraq hesab etmak olar ki, Co?* donor kimi gixis edarak
Mo®* kationuna elektron verarak onun Mo®%*-a kegidini aktivlesdirir. Burada
Mo®* akseptor rolunda ¢ixis edir. Demak olar katalitik sistemde Me-O-Me'

alagasi amale galir. Sakil 1-ds IQ spektrde 421 sm™ udma zolaginda gixan
pik Mo-O-Co slagasini gostarir:
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PMR-spektrlari 77 ve 300K intervalinda JEOL sirketinin YES-PEZx
radiospektrometrinde 9300 mHs isci tezlikle ¢oakilmisdir. G-faktorun giymat-
lorinin dlgllmasi Gglin etalon kimi difenilpikrilhidrazindan istifade edilmisdir
(DFPQ g=2,0036).

\ -150
AN — -200

- | / -250
\ -300
Fa~

i - . et G 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 S5( (3
oo 1080 1%0s 300 3500 3005 3o | 4b0s 4sso 555 saos

Sakil 2. CoBr2* H3[PM012040] -2H20 katalizatorunun oksidlesma reaksiyasindan avval (a) ve
reaksiyadan sonra (b) PMR spektrlari.

Sakil a-da Co (AH=5mT]I, g=4,25) ve aydin gdrinan spektr (AH=60mT],
g=2,16) boylk ehtimalla Mo-a aiddir. $akil b-de Mo-in triplet PMR spektri
musahide olunur (AH=75mT]I, g=2,16). Spektrde Co signali gériinmir. Hesab
olunur ki, Co?* oksidlesma reaksiyasinda Co3®* kegir ve onun clittiesmamis
elektronu galmir va bu sababdan PMR spektrde onun signali itir.
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Katalizatorun oksidlesma proselerinda aktivliyini sinaqgdan kecirtmak
Ucln model reaksiya kimi tsikloheksenin hidrogen peroksidla oksidlagsma
reaksiyasi goturidimusdir. Reaksiya naticesinda tsiklik glikollar ve onlarin
monoefirlari alde olunmusdur. Tsikloheksenin gevrilmasi 62% tagkil etmisdir.
Bu xromatogqrafik analizle stbuta yetiriimisdir. Reaksiya mahsullarinin tsiklo-
heksandiol ve onun monoefirinin olmasini ise sokil 3-deki IQ spektrlor
gostarir.
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Sintez olunan katalizator tsiklolefinlerin hidrogen peroksidle oksidlese-
rok diollarin va monoefirlerinin alinmasi istigamatinds ylksak aktivlik gos-
torir. Katalizatorla baglh tadqgiqatar davam etdirilir.
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Derivatives of xanthogenic (XG) and dithiocarbamic acids (DTC) have a
wide range of physiological activity, the directed action of which depends on
both the aromatic ring and functional groups [Aliev et all., 2021, Berberova
et all., 2019, Khanov, 2003, Madanhire et all., 2016, Rebeccal et all., 1998].
In this aspect, it seems promising and relevant to develop convenient, readily
available methods for obtaining the described compounds with subsequent
study of their functional, including biocidal properties, which determine the
possibility of their use in lubricating oils [Aliev et all., 2019, Aliyev et all., 2012,
Babayev et al., 2021].

The purpose of this work is to develop the synthesis of some
bisxanthogenates and bisdithiocarbamates and study them as multifunctional
additives for lubricating oils. It is known that the inclusion of functional groups
in the composition of molecules increases their biological activity. In this
aspect, the synthesis by the known method is of particular interest both as a
feedstock and for studying the effect of the sulfur atom on the biological activity
of the ether. The interaction of 2, 4, 6-trimethyl-1,3-bis-(chloromethylbenzene)
with alkaline salts of XG and DTC acids yielded a series of bisxanthogenates

and bisdithiocarbamates.
o,
RO(I.‘ISCHz B CHZSCI‘IOR

S I, CH; S
H,
RlR“NICSCH_ - CHISﬁNRlR"
‘ |
S HiC CH; S

Where: R= C;Hs; i-CsH7; C4Hg; CsH11; C7H+5; CoHig;
NR'R”:N(CHa)z; N(Csz)z; N(CsH7)2; N(C4H9)2.

The structure of the synthesized compounds was confirmed by IR
spectroscopy. The paper describes the results of studies of synthesized
compounds as additives of various functional effects to lubricating oils. The
antimicrobial properties of the compounds were studied in the composition
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of M-10 oil at a concentration of 0.25-1.0% by the method of zonal diffusion
on an agar medium according to GOST 9.052-88 and GOST 9.082-77. Pure
cultures widely used in petroleum products were used for testing: bacterial
cultures, Pseudomonas aeruginosa and Mycobacterium lacticolium;
mushrooms - Aspergillus niger, Cladosporium resinae and Penicillium. Meat-
peptone agar (MPA) was used as a nutrient medium for bacteria, and wort-
agar (WA) was used for fungi. The effectiveness of the antimicrobial action
of the additives in the oil was evaluated by the diameter of the zone of
inhibition of the growth of fungi and bacteria around the well with and without
the additive. It was shown that among S-alkylbenzyl esters of XG and DTC
acids at a concentration of 0.5%, bisdithiocarbamates have the most
effective antibacterial (2.0-2.2 sm) and antimicrobial (2.2-2.4 sm) properties.
Further, with an increase in the length of the alkyl radicals included in the
alkoxy (bisxanthogenates) and amino (bisdithiocarbamates) groups, the
effectiveness of the corresponding esters decreases.

The antiwear efficiency of the synthesized compounds was determined
on a ChShM-3.2 four-ball friction machine. The addition of the synthesized
compounds to the M-10 oil at a concentration of 1.5% contributes to a
significant improvement in their lubricating properties (dwear - 0.5 mm).

Thus, the above data indicate that the synthesized esters of XG and
DTC acids, in addition to antiwear properties, have antimicrobial activity.
These studies open up the possibility of using the synthesized compounds
as special-purpose additives, in which other performance properties of oils
will not deteriorate, or as universal-purpose additives.
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Neft senayesinde hazirda yaglara ve yanacaglara telabat daha ¢oxdur.
Yaglar ve yanacaglarin istismari zamani, elace de saxlanildigda béyuk kim-
yavi gevrilmalara — oksidlesmayae, pargalanmaya, polimerlasmays ve s. me-
ruz qgalirlar. Bu mehsullari zerarden gorumagin an effektli yolu kimyavi Gsul-
dur, bu zaman yag ve yanacagqlarin terkibina biosid va funqisid asqgarlar daxil
edilir. Bu maddalar canli hiiceyralerin takcs inkisafini dayandirmagqla yanasi,
ham da onlari mehv edir. Onlardan duzgun istifade edildikde neft mahsul-
larinda mikrobioloji zadalanmalarin garsisi alinir, uzun muddat arzinds onla-
rin texnoloji, fiziki-kimyavi xassalari stabillagir [1].

Tarkibinde azot ve bazi funksional gruplar saxlayan birlesmalar yiksak
tesire malik derman preparatlari, yaglara, yanacaqlara antimikrob ve antiok-
sidant tesirli asqarlar kimi istifade olunur. Bu sahadas isler goxdan aparilir,
hazirda onlar 6z elmi va praktiki aktualligini itirmemisdir. Mannix reaksiyasi
bu cir birlesmalarin alinmasinda perspektivli Gsullardan biridir [2].

Toeqdim olunan is 3-metiltsikloheksanolun (I), formaldehidin (Il) ve ikili
aminlarin [morfolin (lIl), ve piperidin (IV)] arasinda geden Mannix reaksiyasi
asasinda sintez olunmus 3-metiltsikloheksanolun aminometoksi téremalari-
nin (V, VI) yag ve yanacaqlara antimikrob asqar kimi xassalerinin dyranilma-
sina hasr olunmusdur.

Reaksiya agsagidaki sxem Uzra gedir:

CHs
+ CHp=0+ HN —cucl,,

OH
I Il i, v V, VI
X =0 (lll, V), CH2 (IV, VI).
3-Metiltsikloheksanolun aminometoksi birlagsmalari (V, VI) 78-80°C
temperaturda 4-5 saat arzinde benzol muhitinds ilkin maddslarin barabar
mol nisbatinda, mis (1) xloridin katalizator kimi istirakinda alinir. Birlesmalerin
(V, VI) ¢ciximi1 79%, 82.7% toskil edir. Alinan maddalar (V, VI) seffaf, spesifik
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goxulu mayelardir. Suda hall olmur, ancaq Gzvi halledicilarde (etanol, aseton,
benzol, CCls va b.) yaxsi hall olur. Sintez olunmus maddalerin qurulus ve tar-
kibi element analizi, IQ, H ve 3C NMR spektroskopiya Usullari ile tesdiq
edilmisdir.

Sintez olunmus birlegsmalarin antimikrob asqar kimi xassaelari dyranil-
misdir. Sinaglar 0.25, 0.5 va 1% qatiligda T-22 yagi ve Ai-95 yanacaginda
aparilmigdir. Test kultur kimi bu laborator stamlarindan istifads olunmusdur:
bakteriyalar — Pseudomonas aeruginosa, Mycobakterium phlei; gobalaklor —
Aspergillus niger, Cladosporium resinae, Penicillium chrysogenum.

Bakteriyalarin becarilmasi Gg¢ln atli-peptonlu agar (SPA), gdbaeloeklar
Ugln isa semani suyu aqari (SA) mahiti secilmisdir. Tadqig olunan nimuna-
lar, hamginin etalon yag ve yanacagqlara kutle faizlerile alave olunmusdur.

Tadqiq olunan birlesmalarin mikroorqanizmlara qarsi asqar kimi effekt-
liliyi onlarin mikroorganizmlerin mahv etma zonasinin diametrine asasen
giymatlandirilir. mahv olma zonasinin diametri na gadar bdylk olarsa, bu
birlegsmanin antimikrob aktivliyi bir o gadar ylksak hesab olunur. Sinaglarin
naticaleri, tadqig olunan maddselerin ve etalonun (etalon) biosid aktivlik
gOstaricileri asagidaki cadvalda verilmisdir.

Cadval. Alinan maddaslerin antimikrob xassaleri

i Mikroorganizmlarin mahv olma zonasi, sm
= T-22 yag! Yanacagq (Benzin-95)
Birlosmenin =1 Bakteriya Gobalak Bakteriya Gobelak
qurulus formulu c X | (Pseudomonas | (Aspergillus | (Pseudomonas
% aeruginosa, niger, aeruginosa, | (Cladosporium
e Mycobacterium | Penicillium | Mycobacterium resinae)
«a phlei) chrysoenum) phlei)
1,0 2.8-3.0 1.4-1.6 — -
o~N o 0,5 1.2-14 ++ 2.2-25 25-2.7
—~ V| 025 . +++ +++ +++
CL 1.0 3.5-4.0 24-2.6 - -
N ) _ _ _ _
O Vi 0.5 2.8-2.8 1.6-1.8 25-2.8 2.6-2.9
0.25 1.8-1.8 1.2-1.2 +++ 1.4-1.4
Etalon (Natrium 1.0 1.34 1.3-1.4 1.4-1.5 1.4-1.5
pentaxlorfenolyat |4 5 0.7-1.0 0.7-1.0 0.8-1.1 0.8-1.1
Kontrol +++ +++ +++ +++

Qeyd: (+++) — mikroorganizmlarin inkisafi, (-) — sinaqdan kegirilmamisdir.

Cadvaeldan gorunduyu kimi, T-22 yaginda sintez olunmus birlesmalar (V
va VI) 1% qatiligda uygun olaraq 2.8-3.0 sm va 3.5-4.0 sm bakterisid, 1.4—
1.6 sm voe 2.4-2.6 sm funqisid tesir gdstermisdir. A-95 yanacaginda isa
sintez olunmus birlesmalar 0.5% qatiligda mivafiq olaraq 2.2—-2.5 sm va 2.5~
2.8 sm bakterisid, ham¢inin 2.5-2.7 sm ve 2.6-2.9 sm funqisid tasir
gOstermisdir.
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Asqar kimi sinagdan kegirilmis bu birlesmaler ylksak bakterisid ve
funqisid xassa géstardiyi Uglin, yaglara ve yanacaglara antimikrob asqar kimi
tovsiys edils biler.

istinad:

[1] AaHunos A.M. CIM6.: Xumnagat. 2010, 368 c.
[2] Mameg6ennu 3.T., Fapxkuesa IN.3., M6parumnu C.U., KaxpamaHosa K.P.
HedTtenepepabotka n HedpTexmmms. 2020, Ne 1, c. 41-44.

1,4-DIMETILPIPERAZINDIHIDROSULFAT KATALIZATORUNUN
ISTIRAKINDA 2-(4-METOKSIFENIL)-4,5-DIFENIL-1-(4-
(FENILDIAZENIL)FENIL)-1H-IMIDAZOLUN SINTEZi V@ ToDQiQl

Nargiz Orucova
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Agar sézler: imidazol, sintez, ion maye katalizatoru, benzil, p-aminoazobenzol

Xilasa: Taqdim olunan tezis materialinda 1,4-dimetilpiperazindihidrosulfat (1,4-
DMPDHS) katalizatorunun igtirakinda 2-(4-metoksifenil)-4,5-difenil-1-(4-(fenildiazenil)fenil)-
1H-imidazolun qisa muiddatde va yuksek mahsuldarligla sintezinden bahs edilir. Alinmig
birlesmanin qurulusu fiziki-kimyavi Usullarla tadqgiq olunmusdur.

imidazollar genis tetbiq sahslerine malik heterotsiklik birlesmalordir. Bu
birlegsmalar ylUksak bioloji aktivliye malik oldugundan farmakologiyada genis
totbiq sahasi qazanmiglar. Bele ki, bu maddsler anti-mikrob, anti-allergik,
anti-HiV, malyariya aleyhine, xergeng sleyhine, diabet sleyhins ve s. derman
maddalerinin hazirlanmasinda istifada olunur [4]. Eyni zamanda bazi imida-
zol terkibli birlesmalar neft senayesinde mikrobioloji korroziyaya sabab olan
sulfat reduksiyaedici bakteriyalara gargi inhibitor-bakterisid kimi istifade olu-
nurlar. Bununla da mikrobioloji korroziya sababinden daniz va okeanlarin
ekoloji mahitinin korroziyaya ugramis metal kitlalari ila ¢irklanmasinin garsisi
alinmis olur [1,2]. imidazollarin diger genis tetbiqi ise liiminessent madde
kimi deffektoskopiya ve led senayesindas istifadasidir [3]. imidazollarin sinte-
zinde son dovrlerds ion maye katalizatorlarindan istifade edilir ki, bunun se-
babi bu katalizatorlarin istiraki ile aparilan sintezlerds reaksiyanin qisa mad-
data basa ¢atmasi, mahsullarin yiksak ¢iximla alinmasi, katalizatorlarin eko-
loji temizliyi ve reaksiya meahsullarindan suda hall olaraq asanligla ayriima-
sidir.

Taqdim olunan tezis materialinda ion tipli 1,4-DMPDHS katalizatorunun
istirakinda qisa zamanda va yuksak ¢iximla 2-(4-metoksifenil)-4,5-difenil-1-
(4-(fenildiazenil)fenil)-1H-imidazol sintezinden bahs olunur. Reagentlor ola-
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raq benzil, ammonium-asetat, benzaldehid, p-aminoazobenzol va halledici
olaraq etil spirti géturiimugsdur. Reaksiya asagidaki sxem Uzre gedir:

+NH N_N

NH, [ J 2HSO4
¢ H_O
(0}
+ N

. é +  CH;COONH, >_®;0CH3
OCHs

Sxem. 2. (4-metoksifenil)-4,5-difenil-1-(4-(fenildiazenil)fenil)-1H-imidazolun sintezi

Sintez 25 daqgiga middsatinde basa catir. Alinan mahsul buzlu su ile qa-
risdirilaraq suzulir. Belslikle katalizatordan tamizlanan bark kitle qurudulur
va etil spirtinde rekristalizasiya olunur. Mahsulun ¢iximi 80.2% taskil edir.

Birlesmanin qurulusu NMR ve iQ spektroskopiya Usullari vasitesi ile tod-
qiq edilmisdir. H, 3C ve NMR spektrleri “BRUKER” firmasinin istehsali olan
300,18 MHz tezlikli NMR-Fourier-300 spektrometrinde otaq temperaturunda,
iQ spektrlori ise “BRUKER” firmasinin istehsali olan ALPHA IR-Fourier
spektrometrinde 600-4000 sm-" dal§a edadi intervalinda g¢akilmisdir. M. formul
CasH26N4O, Mr=506.44, or.t. 137 °C. 'H-NMR (acetone-ds d, m.h.): 3.91 (s.,
3H, OCHj3), 7.11 (d., 2H, J=8.82 Hs), 7.42 (d., 2H, J=8.82 Hs), 7.54-7.63 (m.,
4H), 7.65 (d., 3H, J=7.89 Hs), 7.76-7.82 (m., 2H), 7.92-8.03 (m., 10H). °C
NMR: 55.21 (OCHjs), 113.83, 117.30, 122.16, 122.66, 122.98, 123.39, 124.33,
125.64, 129.55, 129.65, 129.85, 129.96, 131.04, 131.66, 133.16, 135.29 (C-
Ar), 143.24, 150.53, 152.90. 153.33 (C-N), 161.36 (C-O). iQ (sm™): v-1653
(C=N), 6-683, 717, 764, 847 (C-H, aromatika), v-1596 (C-C), v-1567 (N=N), v-
1308 (C-N), v-1025, 1246 (C-O), v-2839, 2959 (C-H), 6-1371, 1459 (C-H, (-
CHa)). UB: imidazola aid udma zoladi- 261 nm, monoaromatik helgsys aid
udma zolagi- 206 nm, azobirlagsmalar (—-N=N-) — 374 nm. Hesablanmis (%): C
80.61,H5.17, N 11.06, O 3.16, Tapilmis (%): C 80.72,H5.09, N 11.17, 0 3.0
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KnioueBble cnoBa: cmecb napaduHoBbix yrnesogopogos C10-C20, ynbTpassykoBas
KaBUTaums, XnakodasHoe aspobHoe okucreHune, HadpteHat xpoma

XKudkoghasHoe okucrieHue yeneeso0opodos8 — 00HO U3 HarfpasseHul
COBPEMEHHO20 HeghmexumMu4yecko2o0 CcuHme3sa, mpebyrowe2o0 ycosep-
weHcmeogaHusi MHoaux rpouyeccos. OOHUM U3 HUX 518/151emCs IPOUEecC CUH-
me3sa cuHmemu4eckux XupHbix kuciom (C)XKK). CuHmemu4yeckue XupHbie
KUCIOMbI U CUHME3UpPO8aHHbIE Ha UX OCHO8E MPOoOyKMbl HaxXo05im WUpOKoe
npakmu4eckoe ripumeHeHue 8 HapoOHoMm xo3asiticmee: hpakyusi CXKK Cs-Cg
ucronib3yemcs 8 rpou3sodcmee crnupmos, npucadok K CMa3oYHbIM Mac-
nam; ppakyus Cr-Cq senisemcs cbipbem 011 ipouseodcmea crupmos u Ha
OCHOBe ocredHUx — nrnacmughukamopos 0ns nnacmmacc. OCHOBHbIMU
nompebumensamu pakyul Ci9-Cis, C17-Coo 5A615910MCA MblrI08aPEHHAs
rpombIwneHHocmb, rnpouseodcmeo NAB, cuHmemuyYeckux kKaydykos, Jfa-
KO8, Kpacok, uHaubumopos Koppo3uu, pe3uHo80-MexXHUYEeCKUX U 1ameKc-
HbIx usdenud [2, cmp.2].

Llenbto gaHHOro mccrenoBaHus SIBMSieTC NPUMEHEHME YynbTpasByKo-
Bon kaButaumm (Y3K) B npouecce cuHTeda CXK. Hamu 6bina nposegeHa
peakums xumakodasHoro aspobHOro okMcneHms cMecun napadUHOBLIX yrie-
BogoponoB C1o-Co Npn kaTanutmyeckom npucytcteumn (RCOO)sCr, obpa-
BGOTaHHOro yNbTPa3ByKOM.

YnbTpa3sykoBas obpaboTka kaTtanmsaTopa B CMeCU YrreBodopOaoB
C10-C2 npoBogunacb Ha KaBMTaUMOHHOW ycTaHOBKe Mapku «Hielscher»
((Ultrasound Technology, npoussoactea lepmanusa) UP200St (pabouyas
yacTtoTa-26 kHz), amnnutyga, kotopon Bapbupyetca oT 20% go 100%,
UMMYNbCHbIN pabounin umnkn coctaBnseT Vee, 0T 0,1 go 0,9, (Power) cuna
nogasaemMoro ynbTpassyka npupasHusaetca = 200W). B npouecce kaBuTa-
umm 661N MCNONB30BaH TUTAHOBLIN caHaTpod Mapku s26d7 («Hielschery), ¢
anameTpom 7 MM 1 amnnutygon pasHon 190 pm.

Oxkucnenne cmecu napaduHoBbix yrnesogopogoB Cio-Czo npoBoau-
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N10Cb B OKUCIIMTENBbHON ycTaHoBKe 6apboTaxkHoro Tuna [4]. XpomoBasi Cosb
npupogHon HedpTaHoM kmcnoTbl (RCOO);Cr OGbina cuHTE3NpoBaHa B
nabopaTopHbIX YCNOBUAX, N0 METOAMKE, NpuBeaeHHoN B paboTe [3].

Ta6n. 1. Pe3ynbTaTtbl okucneHus cmecu napaduHoBbix yrnesogoponoB C1o-Cz0 B npucyTCT-

Bun (RCOO)3Cr kaTanusatopa, obpabotaHHoro ynbTpassykom (T=135-140°C,
konunyecTtBo Bo3gyxa — 100-120n/u)

Yrneso- KaTta- Kon. | Y3K, |lpogon. K. yv. CXK OCXK
popon. | nusatop |kart-pa, | MUH peak., |okcua., | Bbix. K.y Bbix. K.y
% yac mr % Mr % Mmr
KOH/r KOH/r KOH/r
C10-C20 Cr 0.1 1 4 59.55 [12.53 |193.01 | 3.9 |221.27
(RCOO0)s
C10-Ca0 Cr 0.05 1 6 57.01 |11.43 |185.09 | 2.7 200.1
(RCO0)3
Mapadp. - - - 12 38.0 - - - -
®p-a
[1,c.129]

C)XK-cuHmemuueckue xupHble kucriomsl, OCXKK- okcucuHmemu4eckue XXupHbie
Kkucnomsl, K.4.- KUCITOMHOE Yucsio

Pesynbtatbl Tabnuubl KOHCTATUPYIOT PaKT NONOXUTENBHOIO BAUSHUS
Y3K Ha npouecc cuHTe3a CXK. Mo cpaBHEHMIO C aBTOKaTanM3oM Mpu Uc-
nonb3oBaHuK Katanuaatopa B konu4yectee 0,05 % n Y3K K.u. okcngaTta yBe-
nnymeaeTcs Ha 19-21 eanHnL, a NPOAOIPKUTENBHOCTb peakUMn YMEHbLUAET-
cs B 2 pasa, a npu ucnonedosaHum (RCOO)s;Cr B konuyectse 0,1 % Bpems
NPOAOCIHKNTENBHOCTN peakunn ymeHbluaetcs B 3 pasa. NpeacrtaBneHHbin
METOA4 MOXEeT ynyywuTb peHTabenbHOCTb npouecca cuHTesa CXKK u
CbirpaTb CyLLECTBEHHYIO POSb B MOCTPOEHUN XMMUYECKON NHXXEHEPUU.
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493



THE 4t INTERNATIONAL SCIENTIFIC CONFERENCES OF STUDENTS AND YOUNG RESEARCHERS
Dedicated to the 100t Anniversary of the National Leader of Azerbaijan Heydar Aliyev
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Epigenetics is a field of science that studies the dynamism and plasticity
of the epigenome of living organisms in response to the environment and its
development and evolution. Epigenetic modifications are heritable changes
that do not change the nucleotide sequence of DNA but can affect the
phenotype [3]. In particular, the study of transposon elements (TEs) in the
genome of plant organisms helps to understand epigenetic mechanisms.
Transposable elements are found in almost all plant genomes [6] and play a
major role in the evolution of plant genes and genomes. Some of the
transposons move by copying themselves, while others move from one place
to another by cutting and pasting DNA. Plant retrotransposons are
structurally and functionally similar to retrotransposons and retroviruses
found in other eukaryotic organisms. During recent studies, valuable ideas
about the mechanisms involved in the regulation of expression and
transposition of retrotransposons have been proposed [5]. Transposons can
change the expression of genes at their new locations on chromosomes. As
a result, they affect the existing genetic information and cause significant
changes in gene expression. They warn of events such as insertion,
inversion, deletion, and duplication, causing mutations and thus the creation
of new alleles. This new formation is understood as an effective mechanism
in the formation of new species as a result of evolution [1].

Genes are usually passed on from one generation to the next. This can
be explained by the concept of horizontal gene transfer (HGT). Thus, the
transfer of genetic material via HGT may also allow transfer between
phylogenetically distant species or between cytoplasmic organelles (such as
chloroplasts and mitochondria) and the nucleus without a mode of
inheritance. HGT is a universal phenomenon commonly observed in the
genomes of bacteria, fungi, viruses, and eukaryotes. However, many cases
of HGT have been reported in prokaryotic genomes, and HGT occurs more
frequently in prokaryotes than in eukaryotes [4].
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Recently, with the advent of next-generation sequencing (NGS)
technologies, numerous whole-genome sequence data have been obtained
from several species, which has created great opportunities for the
improvement of advanced markers in most plant species. In this context, the
determination of retrotransposons in different wheat genotypes with the IRAP
("Inter-Retrotransposon Amplification Polymorphism") marker method [2]
was considered. During the study, 11 primers were tested in wheat callus
culture and regenerating plants, retrotransposons were detected in 7 of them.
So, using the IRAP marker method, Hopi, Houba, Osr 30, Rire
retrotransposon specific to rice plant, Nikita1 and Sukkula specific to barley
plant, Pst1 specific to potato plant, and Sire1 retrotransposon specific to
soybean plant were determined in wheat plant. These results suggest that
genes are transported from one place to another through horizontal transfer
due to the survival of TEs and the frequent occurrence of interspecific gene
flow in ecosystems. This leads to spontaneous or autonomous changes
eventually turning into epigenetic changes.
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Azerbaycanda hazirda korroziya inhibitorlarinin yaradilmasi ve tetbiqi
sahesinda ¢ox genis tadqigatlar apariimaqgdadir. Neft ve gaz senayesinde
metal avadanlig ve boru kemarlarini gorumagq tgln imidazolin kimi azot ter-
kibli sathi aktiv maddalerden genis istifade olunur.Korroziyanin aradan qgaldi-
rilmasi1 maqgsadile heyvan mansali piydan hidroliz Gsulu ile tursu sintez edil-
misdir. [Badawi A K., 2021, 1385-1406]

Alinmis tursunun IQ spektri gakilmis ve qurulusu tesdiq edilmisdir. Sakil
1-da gdsterilmisdir.

| \ / ’ |

[%]

) 2200 20t 300 0 1400 1200 1

Alinmis heyvan mansali tursu ve polietilenpoliamin (PEPA) asasinda
imidazolinlerin sintezi hayata kegirilmisdir.
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130-140°C

RCOOH + NH,(CH,CH,;NH)CH,CH;NHy —— >
-2
240°C
RCONH(CH,CH,NH),CH,CH,NH, — =
// N_ (‘:Hz
RC\
N_ CH2

(CH,CH,NH),,.;CH,CH,NH,
Reaksiya 230-240°C-de PEPA ve heyvan piyinden alinmis yag tursu-
larinin (1:1) kdtle nisbatinds apariimisdir [V.M. Abbasov, 2015, 245-249].
Sintez olunmusg imidazolinin fiziki-kimyaxi xasseleri cedvelde gosterilmisdir.

Ne Agreqat hali Rangi Molekul kitlasi Orima temperaturu, °C
1 Bark Tand gahvayi 854 55-60

Sintez naticasinde alinmig imidazolinlin atmosfer korroziyasi sleyhina
tetbigi nazerdae tutulur.

AMINOPIRIDINMETAKRILATIN SINTEZi V& ONUN
HOMOPOLIMERL®$SM® PROSESININ TaDQiQl
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Elmi rahbar: k.e.d. Quliyev Kazim
Acar sozlar: aminopiridin, antimikrob, homopolimerlasma, radikal polimerlagsma

Muxtelif avezli yeni metakrilatlarin sintezi miasir kimyanin en aktual
problemlarindan biridir. Clnki bu clr polimerlar sanayenin miixtslif sahsle-
rinde genis istifade olunur. Eyni zamanda avezlayicilerin tabistindan asili
olaraq, bu cur polimerlar darman maddalari kimi, antimikrob xassalera malik
polimerlar kimi tibda genis istifade olunur.

Tarkibinda funksional aktiv gruplar saxlayan polimerlar genis kompleks
xususiyyatlare malikdir, o cimladan bakterisidlar, funqisidlar ve darman pre-
paratlari kimi ds istifade olunur [CuBoB, Knewesa, J1.Banyes, V.Banyes,
2021,1]. Son zamanlarda metakrilat polimerlerinden biosidal ve dezinfeksi-
yaedici maddsler, flokulyantlar bakterisid ve fungisid aktivliiye malik olan
kompozit materiallar yaratmaq tgln genis istifads olunur [Tashiroa, 2001,2].
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Aminopiridin metakrilatin sintezi

Taqdim olunan materialda yeni aminopiridinmetakrilat monomerinin
sintezi verilmisdir. Onun terkibi ve qurulusu fiziki-kimyavi tedqiqat Gsullari ile
muayyan edilmisdir. Aminopiridinmetakrilatin sintezi va homopolimerlasmaesi
asagidaki reaksiyalar vasitesile hayata kercirilmisdir:

NH
CH : CH;
I | _DAK _
CH2=(|3 _TA o CH=
0=C—l o= C NH—<
CH,

I
—_— \é/CHZ—(Ij.):
n —

O=C—NH \ /N

Sintez olunmus bu monomerin radikal polimerlagsmasi apariimisdir va bu
prosesin ganunauygunluglari dyranilmisdir. Proses hem kitlede, ham da
halledicide apariimisdir. Mlgayise olaraq eyni seraitde metilmetakrilatin
radikal polimerlesmasi da dyranilmisdir ve askar edilmisdir ki, aminopiridin
terkibli monomer 6zinU metilmetakrtilata nisbaten radikal polimerlasmada
daha faal monomer kimi goésterir. Bu da ¢ox giman ki, avezedicinin tebis-
tindan asilidir.

Alinan monomerin va polimerin qurulusu infraqirmizi ve nlive magnit
rezonansi vasitasile miayysn olunmusdur. Askar edilmisdir ki, polimerleagsma
prosesi yalniz vinil grupunun hesabina reallasir va aminopiridin fragmenti
makromolekulun yan zancirinde toxunulmamis galir.

Sintez etdiyimiz polimerlarin antimikrob xassslari 6yranilmis ve askar
olunmusdur ki, bu polimerlar yliksek antimikrob xassalere malikdir. Sintez edil-
mis yeni polimerin bakterisid ve toksikoloji sinaglar bir sira hiiceyra kultura-
larinda apariimisdir. Gdstarilir ki, polimerin E. coli ve St. Aureus ile migayi-
sada shamiyyatli biosidal aktivliyi ile asagi toksiklik ile xarakteriza olunur.

Gostarilmisdir ki, bu polimer muxtalif sahalarde, xtsusen da tibda, bio-
sidal preparat kimi istifade edils bilar. Bundan alava, bu polimer ham da optik
soffafliq xassasine malikdir va optikada istifade edila bilar.

Yeni aminopiridin avazli metakrilat monomeri sintez edilmis, onun homo-
polimerlesmasi tedqiq edilmisdir. Alinan monomerin va polimerin qurulus
xususiyyatlari dyranilmisdir. Askar olunmusdur ki, sintez olunmus polimer
yluksak antimikrob xassesine malikdir va bir gox cehatlarden moévcud olan
antimikrob polimerlardan ustindur. Bununla yanasi bu polimer ylksak optiki
soffafliq gdsterir, bele ki bu polimerler ham de tibda, hem de optikada genis
istifadsa oluna bilar.
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ENDO, EKZ0-2,3,4,5-TETRAXLORBITSIKLO[4.4.0]DEKA-2,4-
DIEN-7,8-DIKARBON TURSUSUNUN
MALEINIMIDOALKIL(ARIL)9VOZLi BiSiMIDLORI 9SASINDA
TERMIKi DAVAMLI POLIiiMIDLORIN ALINMASI V@
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Poliimid mensali politsiklik polimerler ylksak termostabillik, adgeziya,
odadavamliliq, genis temperatur intervalinda yuksak dayaniqliliq kimi bir sira
xassolare malikdirlar. Bitlin bu xUsusiyyatlar onlara aerokosmik kompleks,
atom energetikasi, gami-, masingayirma, elektronika ve diger ylksak texno-
loji sahelarda istifade edilmak imkani verir. Bela polimerler arasinda doyma-
mis dikarbon tursularinin imidlari esasinda alinan polimerlar shamiyyatli yer
tutur [Alikhanova, 2018, Ne1, 45-52].

Cl o ] 0
Cl C 0 Cl C 0
IN=CH)rNC ] + >N—®—N< ] —
C C 0 Cl C O
o) 0
Cl

1

0
c
Ayl
TN Loy >N (CHZ)_N< “ Q%

0 d 0

Burada: n=2-25
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Polixlorlu, yanmayan, haraki-nardivan gévdali poliimidlar almag maqgsadi
ile endo, ekzo-2,3,4,5-tetraxlorbitsiklo[4.4.0]deka-2,4-dien-7,8-dikarbon tur-
susunun (TXBTDDDT) N-[2-maleinimido]etil ve endo, ekzo-2,3,4,5-tetraxlor-
bitsiklo[4.4.0]deka-2,4-dien-7,8-dikarbon tursusunun N-[4-maleinimido]fenil
imidlarinin DMAA mudhitinde Dils-Alder reaksiyasi Uzra polikondenslasmaesi
aparilmisgdir.

Sintez edilmis poliimidlarin qurulusu ve tarkibi element analizin naticaleri
vo IQ-spektroskopiya Usulu vasitesile tesdiglenmisdir: iQ-spektrde, imid
tsiklleri Gglin xarakterik olan 1720 sm™' sahasinde dubletds, habele C-C1 ra-
bitesinin dayismasine uygun 680-750 sm' sahssinde udulma zolaglari
movcuddur. Amid gruplar Gglin xarakterik olan 1670, 3380 cm™' sahasinde
udulma zolaginin olmamasi, tam imidlesma daracasi ila poliimidlerin slda
edilmasindan xabar verir.

Qarisiq dien-dienofillar esasinda alinan poliimidlaerin sintezinin optimal
soraitini aydinlagdirmaq tgun ilkin monomerlarin molekul kitlesinin reaksiya-
nin temperaturunun, qatihgin, kitlenin ve zamanin polikondenslesmanin
gedigine tasiri dyranilmigdir.

Alinmis poliimidler DMFA, DMAA, DMSO, MP vae piridinda yaxsi hall olur.
Diferensial termiki analiz Gsulunun naticalerina asasan, poliimidlar 300-360°C
temperatura gadar davamlidirlar. Bu temperatur intervalinda kuitle itkisi 5-6%
toskil edir.
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Friedel-Crafts acylation reactions play an important role in the synthesis
of aromatic ketones. They are used in industry as various chemical additives.
Among these chemical additives, alkylphenolic bases occupy a special place.
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They are effective raw materials for the product of stabilizers, plasticizers,
additives, antioxidants for polymeric materials, lubricating oils and fuels [1-4].

This work presents the results of studying the acylation reaction of para-
(3-methylcyclohexyl)phenol (CAF) with acetic acid (AcOH) and benzoyl
chloride (BzCl)in the presence of nano-sized ZnCls.

OH o
Il
OH C—CH;
+ CH;COOH
>
-H,O CH,
—_— OH
EN ,/0 9
; @)
L
-HCl1
CH;
CH;,

In order to find the optimal conditions that ensure the maximum yield of
target products, we studied the effect of temperature, duration, and molar
ratio of p-(3-methylcyclohexyl)phenol to AcOH (BzCl) on the yield.

In order to find the optimal conditions, the kinetic parameters affecting
the reaction in different ranges: temperature from 80 to 150 °C, reaction time
from 20 to 60 min., molar ratio of CAF to AcOH (BzCl) up 1:1 to 1:3 were
investigated. As a result, optimal conditions for obtaining 2-hydroxy-5(3-
methylcyclohexyl)aceto- and benzophenones in the presence of nano-
structured ZnCl, were found; temperature reaction - 135-140 °C; duration of
reaction - 25-30 min., molar ratio of CAF to AcOH (BzCI)-1:2 mol/mol.

Under this condution, the yields of target products are 69.7-79.2% for
CAF. 2-Hydroxy-5(3-methycyclohexyl)aceto- and benzophenone have been
tested as a antioxidant on diesel fluel. The results of the tests were positive.
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Malumdur ki, sintetik yaglarin istehsalinda genis istifade edilen polialfa-
olefinler asasan xatti alfaolefinlarin oliqgomerlesdiriimasi yolu ile alinir. Olefin-
lerin oligomerlasdiriimasi prosesinde asasan proton va aproton tursulari,
alkilaluminiumhalogenidler, tabii ve sintetik alumosilikatlar, polifunksional
Sigler-Natta katalizatorlarindan ve s. genis istifada olunur [1].

Olefinlarin oligomerlesma prosesleri lGiglin alliminium ve xlorlu birlesme-
lor asasinda katalitik komplekslerin sintezi Gsullart malumdur [1, 2]. Alimini-
um metalinin 40-80°C temperaturda tetraxlormetan ils xlorlagdiriimasindan
alinmis katalitik kompleks poliizobutilenin, butilkaugukun alinmasi prosesla-
rinds tatbiq edilmisdir Aliminium ve 1,2-dixloretan asasinda 75-85°C-ds doy-
mus karbohidrogen mihitinde oligomerlesma, alkillesma, oligoalkillegsma
reaksiyalarinda katalizatorun 1%-a qadar miqdar ile olefinlarin ylksak
konversiyasini temin eden katalitik kompleks alinmisdir [3, 4].

Katalitik kompleksin sintezi Gsulunu sadalasdirmak va igtisadi cehatdan
alverigliliyinin ylkseldilmesi istigamatinda tadgiqat islari apariimisdir. Bu
magsadle katalitik kompleksin sintezi zamani halledici kimi birbasa qovulma
benzininin 85-172°C fraksiyasindan istifade edilmisdir. Benzin fraksiyasinin
istifadesi sintez prosesini slratlondirmakla, katalizatorun alinma muddatini
20-22 saatdan 10 saata qedar azaltmaga imkan verir. Eyni zamanda, alinan
katalizatorun axiciliginin artmasi, onun sistema asan verilmasini tamin ede-
rok istifadasini xeyli asanlasdirir. 8lave temizlenme merhalasi talab etme-
yan, 6zlu-axicl vo yuksek stabil aktivlikli katalitik kompleksin alinmasi bu
Usulun sanaye istifadesinin mimkinltylind tamin edir.

Muasir fiziki-kimyavi analiz Usullari vasitesile muayyan edilmisdir ki,
maye fazada katalitik kompleksin hissaciklerinin olgulari 8,7-66,8nm inter-
valinda dayisir. iQ spektroskopiya metoduna ssassn, nanodisperslagmis
klasterlarden ibarst olan katalizator ssasen AICI, AICI; ve AICI,; AIRCI" ion

komplekslarindan ibaratdir.
Alinmis katalitik kompleksin istiraki ile Cs va Cg alfaolefinlarin oligomer-
lesma prosesi katalizatorun 0,3-1,0%k0t. migdarinda, 0,5-3 saat middatin-
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de, 40-100°C temperatur intervalinda aparilmis ve optimal serait teyin edil-
misdir. Miayyen edilmisdir ki, alinan katalizatorun aktivliyinin yliiksak olmasi
onun olefinlerin oligomerlagmasi zamani miqdarinin daha az (<1%) géturul-
masina va 90-95% c¢iximla yag fraksiyalari almaga imkan verir. Bels ki, kata-
litik kompleksin 0,7%k{t. migdarinda, 1 saat miiddstinds 60°C temperaturda
heksen-1-in fardi oligomerlesma prosesinda ¢ixim-90%kut. tagkil edir. Okten-1
Ucln tayin edilmis optimal seraitde (katalizatorun migdari 0,7%kdt., 1 saat
reaksiya muddati, 100°C) oligomerizatin ¢iximi 92%kiit.-dir. C¢ ve Cs alfao-
lefinlarin Cs-Cs=1:1 kitle nisbatinde birge oligomerlasmasi Ugtin optimal
sorait 0,7%Kkuit.- katalizatorun miqdari, 1saat - reaksiya middati, 80°C — tem-
peratur teyin edilmigdir. Verilmis saraitds oliqgomerizatin ¢iximi 95%kut. taskil
edir. Asagidaki cadvalda heksen-1 va okten-1-in tayin edilmis optimal serait-
da fardi ve birge oligomerlasma mahsulllarinin gdstaricileri verilmisdir.

Cadval 1. Cs va Cs alfaolefinlerin fordi va birge olgomerlegsmasinden alinan 300°C-den
yuxarida gqaynayan fraksiyalarin fiziki gostaricileri

Yag fraksiyalarinin migdari,
Yokt. >300°C yag fraksiyalarinin gostericileri
Olefin
<300°C B00-400°C| >400°C | Kinematik Ozluluk Donma
fraksiya | fraksiya | fraksiya | 6zluluk, sSt indeksi  {temperaturu, °C
Ce 22 48 20 9,9 110 -48
Cs 12 42 33 13,6 114 -50
Ce-Cs=1:1 10 45 40 9,8 120 -51

Cadvaldan gorundiyd kimi, alinmig >300°C yag fraksiyalari 110-120 6z-
[GlUk indeksi ve -48-51°C donma temperaturuna malikdir. Verilmis keyfiyyat-
lare malik heksen-1 va okten-1 asasli oligomerlar muharrik yaglarina kom-
ponent kimi istifada edila biler.
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ZOL-GEL USULU iL® SINTEZ EDILMI$ Pd/ZrO./y-Al:03
KATALIZATORUNUN iSTIRAKINDA HEKSANIN
iZOMERLaSMBSI
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N.9.Mehdiyeva, N.R.Veysalova, U.i.Agayev,S.H.Yunusov
Azarbaycan Respublikasi EIm ve Tahsil Nazirliyi
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Son iller motor yanacaglarina olan taleblarin dayismasi ve miasir avto-
mobillarin muharriklarinin tekmillesdiriimasi neft emali sahasinda ylksakok-
tanl ekoloji temiz benzin komponentlari istehsal edilon proseslarin shemiy-
yatinin yliksalmasini asaslandirir. Bu proseslara pentan-heksan fraksiyasinin
izomerlasdirmasini de aid etmak olar. Avtomobil benzinlerinin komponenti
kimi bu izomerizatin asas UstunlUklarini — aromatik ve kikurdll birlegsmalarin
olmamasi, yuksek oktan adadi (93 punkt), motor va tadgiqat oktan adadleri
arasindaki fergin az olmasi, hamginin xammalin asan tapilmasini (q.b. -
62°C, q.b. - 70°C birbasa qovulma fraksiyalari) geyd etmak olar [1-3].

Son illarda neft emall zavodlarinda Ce-C7 fraksiyalarinin izomerloesmasi
prosesinda an intensiv totbiq olunan katalizatorlar sulfat-sirkonium oksiddir.
Bu katalizatorlarin xlorlu katalizatorlara nisbatan UstinlUklari var — xlor-Uzvi
birlesmalarin tetbigi zamani onlarin sistemdan ¢ixariimasi Ugin galevi bir-
lesmalarden istifada olunur ki, bu da tullantilarin amala galmasina ve etraf
mahitin girklenmasina sabab olur, sulfat-sirkonium sisteminds isa bu problem
aradan qaldiriimis olur.

Bu sababdan terafimizden 0.1 va 0.3 kiit.% migdarinda Pd hopdurulmus
ZrO/y-Al,O3 asasl katalizatorlar sintez edilmis ve Cg fraksiyasinin izomer-
lagmasi prosesinda tadqiq edilmisdir. Qeyd edak ki, Pd olaraq istifads olunan
metalin asas Ustinliklarindan biri onun prosesi daha asagi temperaturda
aparmasina imkan vermasi ila alagalidir.

Belalikla, zol-gel metodu ile nanostrukturlasdiriimis y-Al.O3/ZrO; katali-
zatoru sintez edilmig, masamalarina hopdurma Usulu il [Pd(NH3)4]Cl, birleg-
masinin mahlulu yerlasdirilmis, CVD qurgusunda hidrogen axininda 400°C-da
4 saat arzinde emal etmakle katalizator hazirlanmisdir. Bu katalizatorun istira-
ki ile alkanlarin (Ce, C7 vo onlarin garigigi) izomerlosmasi prosesi laboratoriya
qgurgusunda (V=2-4s", T=150°C-400°C) aparilmisdir. Temperaturun prosesin
segiciliyine vo mahsullarin ¢iximina (Sek.1) tesiri dyranilmisdir, prosesin
bifunksional mexanizm Uzre bas verdiyi miayyanlasdiriimisdir.

Sintez edilmis katalizatorlarin strukturu ve xasselari muxtalif fiziki-kim-
yavi tadgiqat Usullarinin (RFA, iQ-spektroskopiya, element analizi) istifadesi
ile tadqiq edilmisdir. Analiz naticesinde malum olmusdur ki, y-Al.O3 gafasinin
yiksek masamali mikrostrukturu formalasir. Eyni zamanda y-Al2Os/ZrO-
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kristalitlerinin difraksiya maksimumlari gostericilerine gore Olcllari 4-6 nm
toskil edir. Element analizinin naticalerine asasen daslyici Uzerinde metalin
migdari 0.1 va 0.3 kiit.% taskil etmisdir.

Sokil 1-den gorinduyl kimi, y-Al.O3s asasinda Pd katalizatorlari heksa-
nin izomerlagsmasi prosesinde asagi temperaturlarda bele aktivlik gosterir.
0,3% Pd/ y-Al,03/ZrO, katalizatorun istirakinda 200°C reaksiya temperatu-
runda izomerlarin miqdari 20% saviyyasinde musahida olunur (sakil 2), reak-
siya temperaturunun artmasi ile ¢ixim azalir ve 250°C-dan baslayaraq izo-
quruluslu birlegsmalarin mahsuldarhidi yiksaslmays baslayir ve 300°C-350°C
diapazonunda maksimuma catir.

Pd/y-Al,O3/ZrO; katalizatorunda karbohidrogenlarin izomerlagmasi bi-
funksional mexanizma uygundur, burada Pd izomerloesma reaksiyasinin ara-
llg marhaelalarda hidrogenlagma-dehidrogenlaesma kimi muhim funksiyasini
yerina yetirir.

.
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Sak.1. Palladium migdarindan asili olaraq temperaturun izoheksanlarin ¢iximina tasiri:
(1)-0,1 % Pd/ y-Al203/ZrO2, (2)-0,3 %Pd/ y-Al203/ZrO

Belalikla, heksanin Pd/y-Al.O3/ZrO, asasli katalizator Gzarinde izomer-
lasmasi prosesinin ganunauygunluglari dyranilmis, temperaturun 360°C-dak
galdiriimasi naticesinde izo-quruluslu komponentlerin ¢iximinda artim
musahide olunmusdur.
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OLIQOPROPILEN MAKROMONOMERININ METILMETAKRILAT
IL® BIRGOPOLIMERININ ALINMASI V8 ToDQIQ
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Elmi reahbar: AMEA-nin miixbir Gizvii Baxtiyar Memmadov
Acar sozlar: Oligopropilen makromonomeri, polimetilmetakrilat, birgapolimerlesma sabitleri

Polimetilmetakrilat (PMMA) genis istifade olunan polimerlarden biridir.
PMMA-nIn asas keyfiyyati onun ylksak saffafligi ile miayyan edilir. PMMA-
nin normal seraitde kdvraklik, asagl zarbe 6zIlllyl kimi ¢atismamazhglari
onun tetbigini shemiyyatli deracada mahdudlasdirir. Metilmetakrilatin (MMA)
digar monomerlarla birgapolimerlasmasi yolu ila polimetilmetakrilatin kimyavi
modifikasiyasi bir sira zerbaya davamli polimer materiallari islenib hazirlan-
masina gatirib gixardi. Polimer materialin elastikliyinin ylkseldilmasi tGgun
MMA birgapolimerlarda qurulus plastifikatoru rolunu oynaya bilan monomer-
lerle birgapolimerlagma reaksiyalarina ugradilir.

Stirol ve metilmetakrilat esasinda zarbayadavamli birgepolimerin alin-
masi Ugln olefin asaslh birlesmalarden plastikloesdirici somonomer kimi isti-
fade olunmasi diggati calb eden tedgiqat istigamati hesab olunur [Kiyumars,
2011, 4362-4376]. Bu fikirlari nazare alaraq, PMMA-nin kimyavi modifikasi-
yasli Uglin somonomer olaraq oliqoetilen va oligopropilen makromonomerlarin-
dan (OPMM) istifade olunmasi maraq dogurur [Kawaguchi, 2000, 263-277].

Oligopropilen makromonomerinin metilmetakrilatla radikal birgs polimer-
losma reaksiyasi hayata kegirilmis, reaksiyanin ganunauygunluglari ve mah-
sullari tadqiq edilmisdir. MUayyan edilmisdir ki, bu monomerlarin nisbi aktiv-
liklarinin giymatlari muvafiq olaraq r1=0.02 va r,=12.2-dir. OPMM Ugun birge-
polimerleasma sabitinin giymatinin sifira yaxin olmasi onun homopolimer-
leasma reaksiyasina meyilli olmadigini va yalniz birgepolimerlasma reaksi-
yalarina ugradigini gosterir. Sintez olunmus birgapolimerin bazi xassalerinin
onlarin tarkibindan asilihgi dyranilmis ve gdstarilmisdir ki, OPMM-den forma-
lasan fragmentin migdarinin artmasi ila birgepolimerlarin yumsalma tempe-
raturu ve xarakteristik 6zultuliyundn giymatleri azalir, buna uygun olaraq da
orta molekul kitlasinin keskin azalmasi misahida olunur. Buna sabab birgs-
polimerlasma reaksiyalarinda oliqgopropilen makromonomerinin passivliyi va
zancirin oligopropilen makromonomerinin vasitesila étlrdlmasi reaksiyasinin
bas verma ehtimalinin ylksak olmasidir.

OPMM-nin MMA ile birgapolimerlesma reaksiyasi kitlede stise ampul-
da, 0.2% benzoil peroksidi istiraki ile 75°C-de 24 saat middatinds su hama-
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mindan istifade etmakle hayata kegirilmisdir. Birgapolimerler rangsiz toz ha-
linda olub aromatik halledicilards ve dekanda yaxsi hall olur.

(le3 (I:H3 H, CIH3
(z+m) CH,= (I: + m CH,= C—(CH,— CH—),CH,— CH vwvv —>

cC=0
oc,
CHj CH; CH,
el T
ll:=o z |ICH2 |C=o m
OCHj; (le —CH;  OCHj;
CH,
CH— CH;

Monomer va alinan birgspolimerin iQ-spektrlarinin miiqayisesi gdsterir
ki, monomerlerin vinil qruplarina aid ikigat rabiteni xarakterize eden
deformasiya ve valent roegslerine uygun udulma zolaglarinin intensivliyi
sopolimerlesma zamani azalir, birgepolimerin iQ- spektrinde praktiki olaraq
geyda alinmir (sek. 1 va 2).

Wavenumber cm-1 ’ .
Wavenumber cm-1

Saokil 1. OPMM-nin |Q-spektri Sakil 2. OPMM va MMA birgapolimerinin 1Q-spektri

Bu geyd olunanlar va alds olunan digar naticalar birgapolimerlarin alin-
masini subut edir. Bela ki, birgapolimerin 1Q-spektrinde ham metilmetak-
rilatin mirakkab efir qrupuna aid (1731 ve 1161 sm™") udulma zolaglari, ham
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de oligopropilenin metil qrupuna aid (2841, 2869, 2916, 2952 sm') udulma
zolaglari misahida olunur.
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Acar sozlar: Soapstok, polietilenpoliamin, heksametilendiamin, bitum , penetrasiya

Yol ortiydnun moéhkamliyi bitumun keyfiyystinden asilidir. Manfi temperatur-
larda bitium plastik, misbat temperaturlarda ise istiliyo davamli olmalidir. Bitumun
asas vazifaleri mineral materialin hissaciklarini méhkem va uzun muiddat etibarli
birlesdirib karkas halinda saxlamaqdir. Karkas dinamik, dayigskan agirliq altinda
genis temperatur haddindes , gunasin ultra bandvsayi sualari, hava oksigeni tasi-
rinda islayan hissadir. Yol értiyunun tipi va tikintinin Usulu yerli seraitdan, avtonag-
liyyatin ndvundan asilidir [Allahverdiyev, 2012, I'ypees, 2009, c. 6-8, Camepnosa,
2007, c. 5, 28, 37, 56]. Bu keyfiyyatlori artirmaq tg¢ln bituma muxtelif gatqilar slave
edilerak muqayisali sakilde aragdirmalar apariimisdir.

Laboratoriya seraitinde pambiq yagdinin qahgdi (soabstok) polietilenpoli-
amin, agir flegma ve heksametilendiaminin tabii neft tursusu ile amidinden
yeni asqar alinaraq tacrubaler davam etdirilmigdir.Y ol bitumunun ¢ingilla qar-
sidinin adgeziya qabilliyysti 3 bala, kovraklik temperaturu -18C°, pente-
rasiyasi 48-a berabardir. Ha-zirlanmis asqarlardan 0,4 ve 0,6% alave edilib
yenidan fiziki gostericilar arasdiril-mis ve miayyan edilmisdir ki, bitumun ¢in-
gila yapigsma gabilliysti 1 bala ylksalir kovraklik temperaturu -26°C-ya qader
asagi dusur, penterasiyasi isa 52 olur. Bitum Utg¢ln an asas gostaricilar yum-
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salma temperaturu, 25C° de penetrasiya ve adgeziya olduguna gors soap-
stokun polietilenaminle amidinin agir flegma mahlulu ve neft tursularinin hek-
sametilendiaminle amidi 1:1 ¢aki nisbatinds garisdirilaraq kompozisiyalar
hazirlanmig, bu kompozisiyalardan ¢inqillarin istifadssi ile bituma 0,4 va
0,6% olave edilmig, onlarin keyfiyyat gostericilarina tasiri dyranilmisdir.
Muayyen edilmisdir ki, bu asqarlar slavs edildikdan sonra ¢inqil qarisdiriimis
bitumun ¢inqila yapisma qabiliyysti 3 baldan 1 bala gadar ylksalir, kdvroklik
temperaturu -18°C-den -25°C- o dlslr, peretrasiya 48-den 52-a yiksalir.
Cadvalde soapstok+ polietilenpoliamin asasinda alinmis amidin agir fleqma
ile meahlulu+heksametilendiaminla tabi neft tursularinin qarsligh tesirinden
alinmis amidin 1:1 ¢aki nisbatinda hazirlanmis kompozisiyalarinin istiraki ile
bituma asqar kimi tedgiqinin naticeleri géstarilmisdir.

Cadval. Kompozisiyanin fiziki-kimyavi xassalari

Sintez olunmus asqarlar | Yumsalma |lynenin batma| Dartilma | Kévreklik | Adgeziya

temperaturu derinliyi sm 25 C° | tem-ru C° bal

c 0,1mm 25°C

Yol Bitiumu 48.5 48 75 -18 3
(Azarbaycan) 04 | 06 0,4 o6 |04 |06 04|06 |04 |06
Nimuna-1 479 | 477 | 52 52 52 | 54 | -20 | -21 1 1
Nimuna-2 478 | 476 | 52 52 46 | 45 | -20 | -21 1 1
Nimuna-3 48,2 | 48 51 51 53 | 54 | -22 | -21 1 1
Heksametilendiamin 47,2 | 47 52 52 55 | 53 | -24 | -26 | 1 2

Cadvalden gorindiyd kimi heksametilendiamin tarkibli kompozisiyalar
bitumun keyfiyyatina ylksak tesir ederak adgeziya gostaricisi ile yanasi digar
fiziki gostericilerinade (iyne batirma derinliyi, kdvraklik temperaturu va. s)
musbat tesir géstermisdir. Naticalordan da aydindirki yol bitumunun ¢ingilla
garsiginin adgeziya qgabilliyysti 3 bala, kovraklik temperaturu -18 C°, pente-
rasiyasi 48-a barabardir.Hazirlanmis asqgarlardan 0,4 ve 0,6% salave edilib
yenidan fiziki gdstaricilor arasdiriimis va muayyan edilmisdir ki,bitumun ¢in-
gila yapisma qabilliysti 1 bala yUksalir kdvraklik temperaturu -26 ya qadar
asagl duslr penterasiyasi ise 52 olur.Cadvallerdaki gostericilari migayise
etsoak bitum Uglin an asas gostariciler yumsalma temperaturu, 25C° de penet-
rasiya ve adgeziyadir.
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BINMUAHME MOJIEKYNIAPHOIO CTPOEHUA YCKOPUTENEN U
AMOKCUAHbLIX CMOJ1 HA TEXHOJIOTMYECKU U
MEXAHWYECKUE CBOUCTBA 3JIACTOMEPHbIX CMECEN U
BYNIKAHUHU3ATOB
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TexHnyeckoe NpUMeHeHe CMOMSHbIX KOMNO3WLIMA HA OCHOBE Kay4yKOB
creunanbHOro HasHavyeHus 3aTpygHAeTCs B CBA3M C HepeLleHHon npobne-
MOW MOHWXKEHUST PUINKO-XMMUYECKUX CBOUCTB.

B HacTosiBLLEN paboTe nccnegoBanucb yCKOPUTENW U 3NMOKCUAHOW CMO-
Nbl PasnMYHOro MOSEKYISAPHOrO CTPOEHWUS C LieNbHO U3bICKaHWUS TEXHUYECKN
npuemMnemblX KOMMO3UUWW, UMEILNX HOPMarnbHble TeXHOMorm4yeckne u
MexaHn4eckne CBOMCTBA.

YCTaHOBMNEHO, YTO XMMUYECKOEe CTPOEHMEe MOANMULNPYIOLLMX areHToB
(3C) n yckoputenen (TXIK) Bo MHOrom onpefensieT He TOMbKO CBOMCTBA
BYIIKaHM3aTOB 1 NoBefeHne anactomepHbix cmecen (BHK) npu nx o6pabot-
ke Ha 06opyaoBaHMM: NNACTO3NacTMYECKne U MexaHNn4yecKkme CBOMCTBA.

MccnepoBaHve Takmx CUbHbIX MOAMKMKATOPOB Kak 3MOKCMAMaHOBaxX
cmonbl (3[0-5) (4-6 mac.4) a Takke xnopcogepXxalmx apoMmaTmyeckme coe-
AnHeHus (1-3 Mac.4) No3BONWUNN YCTaHOBUTb, YTO 3(PAEKTUBHOCTL AENCT-
BUS MoamdumkaTopa onpegenseTca npuMpoaon MOMeEKynsipHOro CTPOEHUH, B
4YaCTHOCTW CNOCOBHOCTb OTLWENMATL ranongoBogopOA Npu TemnepaTypax
00paboTkn cMmecen n BynkaHM3aumMn. Xnopuabl MeTanioB curbHble kapbo-
HOBbIE KUCIOTbI BIIMSAIOT 3N1aCTOMEPHbBIX CMECAM MOBbLILLEHHYIO NUMKOCTU K
obopyaoBaHuio.

Yckoputenu. MMerowme HU3KYK TepMOoCTabunbHOCTb, MOBbIWEHHYIO
Temnepartypa nnasfieHns, 3aTpyaHAEeT U3roTOBlIEHWE CMOSSIHbIX CMecen B
CBSA3M C NOBbILLEHHON NEeTy4eCTbio U HepaBHOMEPHbIM pacnpeneneHnem B
cMecH (KanTakc).

Odupbl U ranovreHsamMmeLLeHHbIX OpraHUYeCcKuX KUCnoT adeKTUBHbI B
MarbIX JO3UPOBKax Npy OTCYTCTBMM OTPULLATENBHONO BAIUAHWUS HA TEXHOSO-
rmyeckue CBOMCTB CMeCEN.
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I/Iccne,u.oaaHme coaepxKawmx B CTPYKTYpEe 3NOKCUOHbIX CMOI1, C pa3rny-
HbIM coAepXXaHune 3NOKCK rpynnbl U ranongbl nokasasnun, Y10 BBeAeHNE B
CMeCb CMOIJbl, AaXe C MMHMMallbHbIM Co4epXXaHeM rpynnbl Xnopa, 3aTpya-
HUTENTIbHO B CBA3U C yXyAlleHnemM conpoTtmBIiieHnA noa ByJiKaHU3auum cme-
cen n ux 3anunaHmem Kpome TOro cmMmolJibl C oonbLnM cogepxxaHnem Mmac.u.
B CMECU XapaKTepusyroTca HU3KOMN TepMOCTa6VIJ'IbHOCTbI-O, 4YTO CBUAOeTEIb-
CTBYET O HEOOXOOMMOCTU NPOBEAEHNS AaNbHENLLMX UCCNEeSOBaHNA MO N3y-
YEeHUKO N CUHTEe3y 3MNOKCUAOHbIX CMON ONnA nollydeHNnA TeXHUYECKU LieHHbIX
CMOJISIHbIX 9/1TaCTOMEpP Ha OCHOBE ByTaaAMEH-HUTPUITLHOIO Kay4yka.
INutepatypa
[1]. Shiraz Mammadov. Synthesis of processing and vulcanization of butadiene-nitril rubbers,

Lap lambert Academic Publishing, Germany, 2015, 352p
[2]. W.M.MawmepoB, ®.UN.Agpees. byTaaneH-HUTpUIbHbIE KayvyyKU U Pe3nHbl Ha UX OCHOBE,
Baky, 3nm,1996, 281c
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REASEARCH AND APPLICATION OF MODIFIED ZSM-5 FOR
THE PROCESS OF ALKYLATION OF OIL DISTILLATE
FRACTIONS

Gular Gasimova, doctorant
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Modern trends in the strategic development of the petrochemical industry
are associated with an increase in the depth of processing of raw materials,
the use of new processes and technologies, as well as an increase in the
selectivity of processes. Therefore, an important role in the processes of
petrochemistry and oil refining is given to new technologies and catalysts, in
particular, zeolite-containing catalysts.

Base oils from Azerbaijani oils are distinguished by unsatisfactory viscosity-
temperature properties (low viscosity index). Low viscosity oils with a high
viscosity index can be obtained from Azerbaijani oils only by restructuring
hydrocarbons. The main direction of improving these properties is the use of
processes for their production that change the chemical composition towards
the formation of hydrocarbons with a higher viscosity index.

The various of alkylation of isobutane, gasoline fractions and aromatic
compounds with olefins or olefin fractions on various zeolite catalysts are
widely known. In the case of alkylation of oil fractions with catalytic cracking
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gases, we have previously studied industrial catalysts Seokar 2, Seokar 600
and Omnikat 210P [1,2]. The purpose of alkylation of oil fractions is to
improve their viscosity-temperature properties (increase in viscosity index).

By modifying catalysts with various anions and cations, that is, by
purposefully changing the surface properties, it is possible to control the
properties and yield of the product obtained in the process.

The ZSM-5 zeolite chosen for research has a porous structure, high
acidity created by Bronsted acid sites. The introduction of metal ions into the
zeolite framework is accompanied by the neutralization of some of the proton
centers (Bronsted centers) and the appearance of new Lewis acid centers.

Zeolite ZSM-5 was modified with a solution of zirconyl chloride salt
ZrOCl2*H20 by the impregnation method. Then dried at 110°C for 4 hours.
The modified ZSM-5-ZrO, zeolite was calcined in a muffle furnace at
temperatures of 200, 400 and 550°C also for 4 hours.

The study of the phase composition of zeolite ZSM-5 and modified
zeolite ZSM-5-ZrO, was carried out by X-ray diffraction [3]. Since the
structure of surface centers essentially depends on the temperature of zeolite
calcination and on the nature of the modifier, we studied the surface of ZSM-
5-ZrO; catalysts calcined at temperatures of 200,400 and 550 °C.

Studies have shown that the phase composition of all modified ZSM-5-
ZrO, samples varies depending on the temperature of their calcinations.
Therefore, in samples calcined at temperatures of 200 and 400°C, zirconium
oxides are amorphous, and when samples are calcined at 550°C, amorphous
structures are transformed into crystalline ones.

In the course of research, it was determined that a sample of the ZSM-
5-ZrO; catalyst, calcined at a temperature of 550°C, showed the best
properties in the alkylation of oil T-30 with catalytic cracking gases,
increasing the viscosity index of the initial turbine oil T-30 from 49.9 to 137.
At the same time, all alkylates had lower values kinematic viscosity at 40°C
and higher values of the viscosity index than the original oil.

Therefore, the calcination temperature of catalyst samples also affects
their activity in the process of alkylation of distillate oil fractions of catalytic
cracking gases.
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It is especially important that polymer materials used in medicine,
agriculture, food industry and other similar fields have antibacterial properties.
One of the ways to obtain antibacterial properties of polymer materials,
including homo- and copolymers based on MMA, and, in our opinion, the most
advantageous functional ones, is the inclusion in the macromolecular chain of
atoms and groups with potential antibacterial properties. In this regard, it is
advisable to obtain copolymers of methyl methacrylate (MMA) with
unsaturated derivatives of pyrolidone and salicylic acid, which are currently
used in practice as antibacterial substances.

Of interest is the production of plasticized polymethyl methacrylate by
copolymerization of MMA with a plasticizer comonomer. At the same time, it
should be noted that one of the important requirements of biologically active
vinyl monomers in combination with other vinyl monomers is that the
monomers used must be harmless to living organisms. In addition, it is
advisable that the new elementary structural unit added into the
macromolecular chain did not have a negative effect on the basic physical-
chemical and physical-mechanical properties of the polymer [1].

From this point of view, it is of great interest to implement the reaction of
copolymerization of allyl and vinyl esters of acetylsalicylic acid with other
vinyl monomers. The study of such reactions has not only practical, but also
theoretical significance, since revealing the effect of various functional
groups on the relative activity of copolymers during copolymerization, as well
as the dependence of antibacterial properties on the composition of the
copolymer, makes it possible to obtain materials with the required properties.
In our previous studies, information was provided on the synthesis of allyl
and vinyl esters of acetylsalicylic acid and their copolymerization with maleic
anhydride and styrene [2].

The present work is devoted to the discussion of the results of studying
the antibacterial activity of the copolymer of salicylic acid allyl ether with
methyl methocrylate.
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Micromycetes such as Aspergillus niger, A. ochraseus, Penicillium
cuclopium, Cladosporium herbarium, Fusarium moniliforme and F.
oxysporium were used as test cultures. Samples of the test materials were
placed in a nutrient medium (agar malt juice) for 3 months and mushrooms
were grown on them (Figure 1). After the expiration of the required period,
the plastic material was examined by a microscopic method and compared
with the initial state. It was found that none of the tested plastic materials
were changed by visual or microscopic images, which can be assessed as
an indicator of their resistance to fungi.

before boarding 3 months after boarding

Fig.1. Biological activity of copolymer of allylsalicylate with methyl methacrylate:
a- before boarding; b- 3 months after boarding
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Mikroelektronikanin inksafi ile slagadar olaraq isigahassas polimerlarin
asas xasselarinin yaxsilasdiriimasi maqgsadi ile yeni polimerlarin sintezine
xUsusi diqgat yetirilir [1-2]. Belo tip xassslor gdsteroen yiuksakmolekullu
maddasler sirasinda terkibinds ikiqat rabite saxlayan, UB sualarin tasiri ile
strukturlagsmaya maruz galan polimerlar daxildir.

Taqdim olunan isde stirolun izopren monomeri ila radikal binar polimer-
lagsma reaksiyasi monomerlarin muxtalif mol nisbatinda apariimig, birgapoli-
merlasma reaksiyasinin ganunauygunluglari tedqiq edilmis, slds olunan bir-
gapolimerin fotohassasliq xasselari miayyan edilmisdir.

Stirolun izopren ile radikal binar birgapolimerlesma reaksiyasi benzoil
peroksid inisiatorunun igtiraki ile benzol mahlulunda, ampulada, 70°C tem-
peraturda, termostatda apariimigdir.

Muayyan edilmisdir ki, birgapolimerlasma reaksiyasi har iki monomerda
vinil grupunun aciimasi ile reallasir ve tarkibinde ikigat rabite saxlayan
birgapolimer amale galir. Polimerlasma prosesi asagidaki sxemlsa bas verir:

CH, éCH3
BP
nCH/~=CH + mCH,=CH— =CH2—>+CH—CHHCH—CH= —CH t
Z 2 A 2 2

Alinan birgapolimerin terkibi element analizi, qurulusu ise spektral (iIQ vo
NMR) analiz metodlarinin kdmayi ile tadqiq olunmusdur.

Sintez edilmig birgapolimerlar ag rengli, tarkibindan asili olaraq muxtelif
formalarda olan maddaelardir. Onlar aromatik karbohidrogenlerda (benzol,
toluol), dimetilformamidds, dioksanda ve s. yaxs! hall olurlar, lakin asagi
molekullu spirtlerda (metanol, etanol) hall olmurlar.

Mulayyan edilmis optimal seraitde praktiki olaraq kenar polimerlasma
reaksiyalari, o cimladan tikilmis polimerlerin emala galmasi misahida olun-
mamisdir. Gdsterilan bu amiller 6zini ham amala galmis polimerlarin ¢ixi-
minda va o cimladan birgepolimerlarin hall olmasinda musahida olunur.

Birgepolimerlasma reaksiyalari hagginda daha genis malumatlar slda
etmak magsadi ile hamin reaksiyalar birgemonomerlarin mixtalif mol nisbat-
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lerinda, genis intervalda dayisdirmakle, onlarin asagi ¢evrilma darinliyinda
10-12% arasinda hayata kegirilmis ve bu reaksiyalar naticasinde amala
galmis birgapolimerlarin tarkibleri yoni, ms va my tipli mangalarinin migdari
tapiimisdir. Slde edilon naticalera asasan Fayneman-Ross Usulu ile istifada
edilan monomerlorin birgepolimerlasma sabitlerinin giymatleri (r1 vo rz)
tapilmis, stirol ve izopren asasinda sintez edilmis birgapolimerin xarakteristik
Ozluluyl ve fotohassasliq gostaricisi tayin edilmigdir (ced. 1).

Cadval 1. Stirol+izopren sisteminda radikal binar birgepolimerlasma reaksiyalarinin apariima

soraitlari ve alinan birgapolimerlerin manqga terkiblari (halledici — benzol,
hayacanlandirici — 0.5% benzoil peroksid, ¢evrilma daracasi <10%, t=70°C.

llkin qarlgqua Birgapolimerlarin Birgapoli- ikigat Foto-
Ne monomerlarin torkiblari, mol% merlagms rabitenin | [n] dl/q | hassasliq
~ | _migdari, mol% ’ sabitlari - o 2~
miqdari, % sm?-C
M+ M2 m1 m2 r r2
1 10 90 26.58 73.42 2.52 0.91
2 25 75 48.91 51.07 7.03 -
3 50 50 7159 | 28.41 22 | 027 9.97 0.86 54
4 75 25 86.42 13.58 14,7 -
5 90 10 95.09 4.91 23.79 0.87

Cadval 1-da gosterilan naticelarden aydin olur ki, birgepolimerin tarkibi
ilkin monomer garisiginin molyar terkibinden kaskin gakilde asilidir. Slda
olunan birgapolimerda stirol monomerinin ilkin garisigda migdarinin 10-90
mol % intervalinda dayisilmasi birgapolimerin tarkibinds stirol mangalarin
mol %-nin ~ 26.58 mol %-dan 95.09 mol %-a kimi yuksalmasi ila naticalenir.
Birgapolimerlesma reaksiyasinda stirsat sabitlerinden gértnir ki, stirol
izopren monomerina nisbatan daha aktiv monomerdir.

Stirolun izopren ile birgepolimeri lgln fotohassasliq W=55 sm?/C-a
barabardir. Askar edilmisdir ki, tikilma prosesinin ilk aninda ¢ox suratls, sonra
iso tedricen bas verir. Tikilme prosesinin mexanizmi spektral (IQ-spektr)
analizi Usulu ile aydinlasdiriimisdir.

Stirolun izopren ila birgepolimerinin toerkibine daxil olan daxili ikigat
rabiteli makromolekula birgepolimerin isigahassasliq xassalerinin va diger
litografik xtsusiyyatlarinin yaxsilasdirilmasina tesir edan baglica amildir.

Stirolun izopren ilo birgepolimeri isida ve elektron seline qarsi
hassasliga malik oldugundan negativ ve ya pozitiv rezist material kimi
mikroelektronikada istifade oluna biler.
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Neftayirma ve neft emali daxil olmaqgla barabar neft-kimya sanayesi bak-
terisid aktivliys malik senayelarden biridir. istehsal ve emal olunan mahsulun
boyuk hacmlerini ve agressiv biokorroziya qabiliyyatli komponentlarle zengin
olmagini nazare alsaq bu dnamli bir masalaye cevrilir. Bu sababden neft
sonayesinde su ve neftds hall olma qabiliyystli ve sulfatreduksiyaedici
bakteriyalara (SRB) qarsi bakterisid xassali inhibitorlarin sintezi gox énam
dasiyir [1].

Metodika:

Teqdim olunan is olein tursusu ve dietilentriamin (DETA) istiraki il ali-
nan Uzvi maddenin sintezina ve bakterisid xassalarinin arasdiriimasina hasr
olunmusdur. Terafimizden aparilan reaksiyalari 130-140°C-de maddalerin
2:1 mol nisbatinde apararaq amidoamin sintez edilmisdir.

Alinmis amidoamin su, izopropil spirtinda yaxsi hall olur. Reaksiya nati-
cesinda alinan reagentlarin ¢iximi 98% teskil edir. Ainmis amidoaminlerin
qurulusu iQ spektroskopik Uisulla tesdiq edilmisdir.

=] =

Transmittance [%]

Cumos

3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600

$akil 1. Olein tursusu ve dietilentriamin asasinda 2:1 mol nisbatinds
sintez olumug amidoaminin IQ spektri

IQ -spektrde asagidaki udma zolaglari misahids olunmusdur:
722, 1457 , 2814, 2852, 2922 cm', CH, ve CHs gruplarinin C-H
rabitesinin deformasiya ve valent regsleri.
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3006 cm™! — C=C rabitssinin valent ragsleri;

1649 cm'— amidin C=0 rabitasinin valent ragsleri;

1550, 3291 cm', —aminin N-H rabitasinin deformasiya ve valent ragsleri.

Reagentlarin bakterisid xassaleri FTOCT 18963-73-den istifade etmaklo
toyin edilmisdir. Sinaq zamani SRB-nin "Desulfovibrio desulfuricans”
névinden ve 1143 stammindan istifade olunmusdur. Bakteriyalarin inkisafi
Ucun gidall mahit Postgeyt B muhitidir [2,3].

Sintez olunmus amidoaminin izopropil spirtinda 10, 15 ve 20%-li (N-1,
N-2, N-3) mahlullari hazirlanaraq sulfatreduksiyaedici bakteriyalara qarsi
bakterisid kimi sinaglarinin grafik tasviri 2 sayli sakilde taqdim olunmusdur:

108 108 108
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inhibitorsuz 50 mq/I 100 mq/I 200 mgq/I

Sakil 2. Amidoaminin izopropil spirtinds 10, 15 va 20%-li mahlullarinin
(N-1, N-2, N-3) bakterisid tasirinin grafik tasviri

Sakil 2-da geyd olundugu kimi inhibitorsuz mihitds yiiz milyonlarla (108)
bakteriya hiiceyrasi askar olunmusdur. Lakin mixtslif gatiliglarda inhibitorla-
rin bakterisid tasiri asagidaki kimi geyd olunmusdur.

Olein turgusunun dietilentriamin (DETA) ile 2:1 mol nisbeatinde sintez
olunmus amidoaminin izopropil spirtinde 10%-li mahlulu her U¢ qatiligda
bakteriya hliceyralarinin sayin yiiz milyondan ona (108-10"), 15%-li mahlulu
50 ve 100 mq/l qatiliglarda bakteriya hiiceyralarinin sayin yliz milyondan ona
(108-10"), 200 mq/l gatiigda yiz milyondan sifra (108-0), 20%-li mahlulu 50
maq/l gatiligda yiz milyondan ona (108-10"), 100 ve 200 mq/I qatiliglarda isa
bakteriya hiiceyralerinin sayin yiiz milyondan sifra (108-0) endirmisdir

Aparilan tadgigat zamani miayyan olunmusdur ki, mahlullarin gatiliglar
artdigca bakterisid tesir yuksalir.

Odabiyyat siyahisi:
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®OCPOPCOAEPXKALLUUE 3PUPLI MPOMAPIUIIOBOIO PAOA
B KAYECTBE UHTMUBUTOPOB KOPPO3UN CTAJIIN B CONAHOWN
KUCINOTE
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docdopcogepxallume opraHMyeckMe coeuHEHUs C KpaTHOW CBA3bHO
NO3BONAT CUHTE3NPOBaTb pa3HOOOpasHble (PyHKUMOHaNbHbIE MPOU3BOA-
Hble, NepcneKkTnBHbIE ANA UCMOMNb30BaHUA B Ka4eCTBe WMHCEeKTUUWAOB, ne-
KapCTBEHHbIX MpenapaTtoB, aHTUNUPEHOB, 4OOaBOK K CMa30yHbIM Macram,
NHrMbuTopoB koppo3un 1 T.4. Cpeamn LIMPOKOro Krnacca UHrMbUTopoB Mo
3P(PeKTUBHOCTM OENCTBUA cnefyeT BblOenuTb NPOU3BOAHbIE aleTureHa.
CTteneHb 3alWnTbl TaKNX MHIMOUTOPOB 3aBUCUT OT CTPYKTYpPbl COEAMHEHNS,
pacrnornoXeHnsi TPOMHOW CBSA3W B MONeKyrie, OT Mpupoabl 3aMecTuTernen,
CMOCOBHbLIX BNUSATb HA 3NEKTPOHHYIO NNOTHOCTb KPaTHOW CBA3M.

B cBA3K C BbILLEN3NOXEHHBIMUY B AaHHON paboTe B Ka4eCTBEe KUCMOTHbIX
WHIIMBUTOPOB UCCrefoBaHbl hocopopraHndeckmne 3acmpbl MPONapruinoBoro
psga. YCTaHOBMEHO, YTO MpONaprunoBbiA CAMPT W ero npov3BOAHbIE
ABNAOTCA BECbMa pPeakLMOHHOCMNOCOOHbIMM coeauHeHnsiMU. B yacTHocTm
NnokKasaHo, YTO MOHONPONAPrunoBbIN 3PUP ITUMEHINNKONA N XNOPruapuH
nponaprunoBoro crnvpTta npu peakuum c TPexxrnopucTteiM docdopom B
cpene cyxoro 6eH3ona obpasytoT nponaprungu- n Tpuxnopdocdutsl (1, 11)
¢ Bbixogamm 70-80%:

0 PCl 0/(>/
HCI
\O/\/\a - \O/\/\a
OH () OPCl,

CoctaB n cTpoeHune nony4deHHbix coeanHeHun (1, Il) nogTBepxaeHsb
AaHHbiMKn VK- 1 NMP- cnekTpos.

CuHTesnpoBaHHbie au- u Tpuxnopdgocdutsi (1, Il) cogepxawme B cBoEM
CoCTaBe NponaprunosBbi oparMeHT, NIerko BCTYNalT B peakumm ¢ pasnuy-
HbIMW peareHTamu obpasysa HoBble (PoccopopraHmyeckme Mnpov3BOAHbIE
auetuneHoBoro paga. lNonydveHHble docdopopraHudeckne coeavHeHUn
OblNY UCMbITaHbl B KayecTBe WHIMOUTOPOB KUCMAOTHOW Kopposun. Beibop
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nccriegyemblx cCoeAnHEeHU OCHOBAH Ha TOM, YTO OHM MOrYT ObITb NOTEH-
umManbHbIMU MHIMBUTOPaMmn Koppo3un Bnarogapsi cogepXxaHuio B MOSeKy-
nax TPONHOW CBA3WN, aTOMOB a3oTa 1 hocdopa, 3PUPHBLIX U TMOPOKCUMBHBIX
rpynn un ap. dparMeHToB, CNOCOBHBbIX aKTUBHO aacopbupoBaTbCsa Ha cTanm
N CHMXaTb KOPPO3UI0. YCTaHOBIMEHO, YTO UCCredyeMble COEANHEHNS BbICO-
KO3 EKTUBHBLI ANA CHMXKEHUS KUCINOTHOW KOPPO3WUW CTanu: CTeneHb 3a-
WMTbl coeamHeHnn gocturatot 97-99%.

Y-Al20: NANOHISSOCIKLORININ SINTEZi Vo ToDQiQi

Babirova G.Q. Yunusov__S_.H., Axundova.K.M., Babali R.9.,
Agayev U.l., Mehdiyeva.N.D

Azarbaycan Respublikasi EIm ve Tohsil Nazirliyi
Akad.Y.H. Mammadsaliyev adina Neft-Kimya Prosesslari institutu
Baki, Azerbaycan
gulnarbabirova18@gmail.com

Elmi rahbar: t.e.d., dos. Yunusov S.H
Agar soézlar: aliminium oksid, dietanolamin, zol-gel metodu, rentgen-faza analizi

Aliminium oksid (Al;O3) ylksak sartlik, gaynama temperaturu, asagi
elektrik kegciriciliyi ve kimyavi davamliliq xususiyyatlerine malik oldugundan
texnoloji cehatden qiymatli keramik materialdir. Elektronikada, optikada,
biotibbda ve masingayirmada bir ¢ox tatbiq sahslarinds istifade edilir.YUksak
mexaniki dayanigliga malik olduguna va istehsall oldugca ucuz basa galdi-
yina gora y — Al,O3 cox istifada edilen katalizatorlar tGi¢gln dasiyicidir [1].

Nanohissaciklerin va onlarin asasinda materiallarin kitlevi istehsal
Ucun ekoloji va igtisadi cahatden an perspektivli Usullardan biri zol-gel texno-
logiyasidir. Zol-gel prosesinin mulayim reaksiya seoraiti, prosesin strukturu,
kinetikasina ve mahsulun kimyavi tarkibine yaxgi nezarat kimi unikal Ustin-
[Uklari var ki, bu da xUsusile goxkomponentli materiallarin hazirlanmasi ve az
migdarda alave maddalarin alinmasi Ggln alveriglidir [2,3].

Tacriba naticasinda alinmis Al,Os tozlarinin miqdarina, faza tarkibina
va morfologiyasina mixtelif parametirlarin tesirinin miayyan edilmasi mag-
sadilo ammonium aliminiumsulfat kristalhidratinin NH4AI(SO4)2"12H,0 sta-
bilizator/gokdurtciys (dietanolamin-DEA) mol nisbatinin, eyni zamanda pro-
ses muddatinin ve termoemal zamaninin alinan gelin ¢iximina tesiri tadqiq
edilmisdir. Zol-gel metodu ile geyd edilon kristalhidratin suda mahlulu
cOkdurucul/stabillagdirici olarag DEA istifade olunmagla hidrolize ugradilmis,
defalerle yuyulma apariimis, SO4? ionlarinin tam ¢ixariimasi Ca(OH), mah-
lulu ile yoxlanildigdan sonra Al(OH)s kristallarinin termiki emali yolu ile piroli-
zindan Al,Os; nanohissaciklari sintez edilmisdir. Formalasan hissaciklerin
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ylksak dispersliyinin tamin edilmasi lgiin sintez prosesi DEA/AIR* =1+1.5
nisbatlarinda aparilmisdir (cad.1).

Cadval 1. Gellerin mixtslif nisbatlerde sintez soraitlori

Ne Cokduruct | Cokdurict/AR*,mol | Gelin giximi,% Al203-nin ¢iximi,%
1 DEA 0,25 47 254
2 DEA 0.5 68 48,4
3 DEA 1.5 94 67.2

Miayyen edilmisdir ki, DEA/AI mol nisbatinin gdstericileri sintez edilon
gelin ¢ciximina asasli tasir gosterir. Cad.1-den gorinir ki, DEA-nin istifade-
sinde ¢okdurtcunin Al-a nisbatini 0.25+1.5 cergivesinda artirdigda gelin
ciximi 47-94%-a gader yiksalir. Sintez olunmus Al.O3 nanbohissaciklarinin
strukturu roentgen-faza analizi (XRD) Usulu ile tedqiq edilmisdir (sok. 1).

Sakil-1. Al203 nanbohissaciklerinin XRD analizi

Sintez olunmus Al,O3 nanbohissaciklarinin strukturu XRD analiz metodu
vasitesile tedqiq olunmusdur. Misyyan edilmisdir ki, 850°C temperaturda
hazirlanmis nimunanin kristallitlerin orta dlgtlari 30 nm haddindadir.

Odabiyyat

1. R. Prins, On the structure of y-Al203 , Journal of Catalysis (2020),page 2

2. Hikmet IBRAHIMOV, Lala AFANDIYEVA, Sara MALIKLI, Gulay RUSTAMLI, Rahim
BABALIThermophysical Properties for Technical Thermodynamics”, 15 October 2020,
Rostock, GERMANY, OBTAINING OF NANOSTRUCTURED y-Al203 BY SOL-GEL
METHOD page 83

3. Mritunjaya Parashar, Vivek Kumar Shukla, Ranbir Singh, Metal oxides nanoparticles via
sol-gel method: a review on synthesis, characterization and applications, Journal of
Materials Science: Materials in Electronics volume 31, pages 3729-3749 (2020)
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Kapb6amungpl n Tnokap6amuabl, yHMBepcasnbHble CTpOUTENbHbIE GOKM
ANA pa3HOo6pasHbIX reTepoLUKINYECKUX COeANHEHUN, KOTopble obragatoT
LLIMPOKMM CMEKTPOM BMOMOrMYECKM akTUBHbIX CBONCTB: MPOTMBOMUKPOOHLIM,
NpoTMBOTYHEPKYNE3HbIM, MPOTUBOMONSAPUIAHBIM, aHanbreTM4ecknm, aHTu-
BUY aktuBHOCTLIO [2]. HekoTopble ux npousBoAHble (Hanp. agamaHTaHa)
OblI UccnefoBaHbl B KadecTBe HenenTuOHbIX MHIMOGUTOPOB akTmBaTopa
nnasMuvHoreHa ypekuHasa (UPA), oesakTuBauusa KOToporo npegorspallaeT
pa3BuUTUE PaKOBbLIX KIETOK B opraHname niogen [41].

N-3amellaHHble CnNMPTbl 3aHMMalT 0coboe MecTo B apceHarne CuHTe-
TUYECKMX BMONOrMYeckn akTMBHbIX CpeacTB brnarogaps ABYM OYHKLMOHamMb-
HbIM rpynnam, KoTopble NPUCYTCTBYIOT BO BCEX JIeKapPCTBEHHbIX NpenapaTax.
B pabote Beprmenepa [3] npvBeaeHbl MHOrOYMCIEHHbIE NPUMEPDI Bblaene-
HUSA NPUPOLHLIX N CUHTE3a BUONOrMYECKN aKTUBHbBIX COEOUHEHUIN CO CTPYK-
TYPHbIMU oparMeHTaMun pasnnyHbIX aMMHOCIMPTOB. MNpon3BoAHbIE aMUHOC-
NMUPTOB MO FTMAPOKCUITBHOW M @aMUHHOW rpynne, BXOAAT B cocTaB 60MbLUMHC-
TBa OENCTBYIOWNX B COBPEMEHHON MEOULIMHCKON NPaKTUKe NekapCTBEHHbIX
npenapaToB, NPOSBASOLMNE NOSE3HbIE CBOMCTBA B NIEYEHUN Pa3nnyHbIX 60-
nesHen XuBblx opraHusmoB [7]. CBegeHus 0 NofyYeHUn aMUHOCNNPTOB, C
LMKITONEHTAHOBbIMW dparMeHTamMmm B nuTepaTtype BecbMa OrpaHU4YeHbl
[5,6,8,9].

HacTtoswas paboTa nocssweHa pa3paboTke meToda CMHTE3a U nsyde-
HUIO CBONCTBA mpaHc-2-kapbamng-, 2- Tuokapbammng- ¢ Lenbio nonyyeHns
HOBOIO TMMa aMUHOCNUPTOB KOTOPbIE ABNAIOTCS YAOOHBIMWU CUHTOHAMK NS
CVHTEe3a pasnnyHbIX BMONOrMYecKkn akTUBHbBIX COEAMHEHUA N CUHTETUYECKUX
NeKapCTBEHHbIX MpenapaToB LMKIOMNEHTAHOBOIO psiga C a30THOW, KUCIO-
poaHOM 1 CepHOM (DYHKLUN, MO CXEME:

H3C\ H3C\
OH HN—Q, A . OH
i-PrOH, H,0, NaOH(KOH)
“nBr (Cl) MHHINH—Q—NH,
(1,2) 1(a-c), 2(a-c)

Fae: 1-CHa(1), 3-CHs(2); Q=-CO-NHa(1a,2a); -CS-NHa(1b,2b): 1(a,b), 2(a,b)
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OcHoOBHbIM hakTopoM BrnMsitOWEeN Ha Bbixod N-3amelleHHbIX MeTu-
LMKINOMNEeHTaHOMOB SBseTca Temnepartypa peakumm, COOTHOLLEeHWe KOMMOo-
HEHTOB U pH cpeabl. YCTaHOBMEHO, YTO peakumm 3EKTUBHO NPOTEKAOT
npu 80-90°C u ,H cpeabl 9.8-10.2. OgHako noBbIleHMe 3Ha4YeHnn oH cpeapl
Boiwe 10.2. cnocobCeTBYET K BO3pacTaHMKO CKOPOCTM AerMaporanoreHnpo-
BaHWS TMAPOKCUMranoreHMaoBs B COOTBETCTBYHOLIME OKCMpaHbl. HekoTopble
npeacTaBUTENN MOSYyYEHHbIX aMUHOCNUPTOB ObIM UCNbITaHbl B Ka4YecTBe
AHTUMMUKPOOHBIX NPUCadoOK K MOTOPHbIM Macnam U CMa3ouqHO-OXNaxaaro-
LLIUM XXMOKOCTAM M NoKasanu BbICOKYIO BakTepuULMAHY U PYHIMUMAHYIO akK-
TUBHOCTL. NonyyeHue rmgpokcmbpom(xnop)ngos METURLMKIIONEHTEHa Npo-
BOAWM Mo paHee pa3paboTaHHON Hamn meToanke [1117].

1-[(1R2R)-2- rmpapokcu -2-meTunuuknoneHtun]kap6bamug (1a)
nony4anv ua 17.9 r (0.1 monb) 2-6pom-1-meTunuuknoneHtaHona (1). Boixoa
12.3 1 (78%), 1. nn. 231-4°C. HanpgeHo, %: C 53.19; H 8.88; N 17.69.
C7H14N205. BbluncneHo, %:C 53.16; H 8.86; N 17.72.

1-[(1R2R)-2- rmapokcu -5-meTtunuuknoneHtun]kapbamug (2a)
nony4anv ua 17.9 r (0.1 monb) 2-6pom-3-meTunuuknoneHTaHona (2). Boixoa
12.72 1 (80.5%), 1. nn. 214-6°C. HanpgeHo, %: C 53.18; H 8.93; N 17.71.
C7H14N205. BbluncneHo, %: C 53.16; H 8.86; N 17.72.

1-[(1R2R)-2-rugpokcu-2-meTunuukrnoneHTun]Tmokapbamug (1b)
nony4anu n3 13.5r (0.1 mone) 2-xnop-1-metunumknoneHtadona (1). Boixoq
12.2 1 (69.5%), 1. kun. HangeHo, %: C 48.21; H 7.97; N 15.94; S 18.31.
C7H14N20S. BbiuncneHo, %:C 48.27; H 8.05; N 16.09; S 18.26.

1-[(1R2R)-2- ruapokcu -5-meTunuuknoneHTun]tmokapbamug (2b)
nonyyanu u3 17.9 r (0.1 monb) 2-6pom-3-meTunupmknoneHTaHona (2). Beixoa
12.8 1 (73%), T. kun. 181-3°C/ 1.2 mm.Hg. HaipeHo, % : C 48.19; H 7.96; N
15.98; S 18.30. C7H14N2OS. Bbiuncnero, %: C 48.27; H 8.05; N 16.09; S 18.26.
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Son illerin adabiyyat melumatlarina asasen ketosulfidler korroziya inhi-
bitorlari [Conon, 2016, 188-193], analitik reagentler [MypuHos, 1993, 190],
elece ds, bioloji faal maddaslerin alinmasinda sinton madda [YneHaeesa,
2004, 15-17] kimi istifade oluna bilar. Odur ki, ketosulfidlarin yeni nimayan-
dalerinin sintezi ve faydall xassalerinin arasdiriimasi istiqamatinda aparilan
tedagiqatlar kifayet gader elmi ve praktiki shamiyyat kasab edir. Bu magsad-
la terafimizden benzalateson asasinda asagidaki formula malik yeni ketosul-
fidler sintez edilmisdir [Kazimov, 2022, 44-45]:

SCH,COOR

N

SCH,COOR

R=H, CHs, C2Hs, C3Hyz.i

Sintez olunmus birlesmalerin molekulunda elektron donorlari olan muix-
tolif funksional gruplar (murakkab efir ve karbonil qruplari) ve bélinmamis
elektron citiine malik kiiktrd atomu olduguna géra onlarin metal sath ils qo-
ruyucu ortik amala gatirme ehtimalini nazare alaraq bu birleagsmalarin korro-
ziya inhibitoru kimi xasssalari dyrenilmigdir. Teqdim olunan isde ketosulfid-
lerin mixtalif aqressiv (birfazali elektrolit ve ikifazali elektrolit-karbohidrogen)
mubhitlerde C1-3 markali poladin korroziyasina tasirinin naticeleri 6z aksini
tapmisdir.

Qravimetrik Usulla aparilmis sinaglarin naticalerine asasen miayyen
olunmusdur ki, sintez edilmis ketosulfidler heam birfazali elektrolit (0.1N HCI
va 0.1N H2SO,4 mahlullart), hem das ikifazali elektrolit-karbohidrogen (3%NacCl
+0.02% CH3COOH + kerosin 5:1 + CO2) muhitinds poladin korroziya suratini
kifayot qoder tormozlayirlar. Xisusils, ikifazali elektrolit-karbohidrogen
muhitinde daha yliksak effektivlik misahide olunur.
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YpoBeHb COBPEMEHHOM HAyKM U TEXHUKN TpebyeT yHMKamnbHbIX NOonu-
MEpPHbIX KOMMO3MLMOHHBLIX MaTepuanoB HOBOro MOKOMEeHUsl, obnagatoLmnx
Ha psay C MHOrMMKU Bronornvyecknmmn, OUsaMyeckKUMmM U TEXHUYECKUMN Xa-
pakTepucTukamu, UMeloLLMe Takke BbICOKOMPOYHblE CBOWCTBA TakuMe Kak
agresvs, BbICOKas pa3pbiBHAA NPOYHOCTb, YAAPOCTOMKOCTb, LUMPOKUA npe-
nen pabouyen Temnepatypbl 1 T.4. Llenbto Hawero npeanaraemoro npoekTa
ABMseTCs pa3paboTka METOL4OB MOMYYEHUS! BbICOKOKAYECTBEHHbBIX U MHOMO
PYyHKLMOHamNbHbBIX KOMMO3UTHBIX MaTepuasnos.

CornacHo Hawiero npoekTa 3TM KOMMO3UTHbIE MaTepuarbl COCTOAT U3
nonuacpmpypeTaHoBOM MaTpuubl U HAHOOUCMEPCHOrO YrnepogHoOro apMu-
pytowiero komnoHeHTa (cpynneperbl Ceo, Crz9, HAHOTPYOKM, HAHOBOJTOKHA U
Apyrue yrnepoaHble HaHoKnacTepsbl). B nocnegHve rogpl yrnepogHble HaHo-
CTPYKTYpPHblEe MaTepuarnsl, BKovatoLme B cedbst HAHOCTPYKTYpHblE Moaudu-
Kaumu yrnepoga wnm nx npou3BoAHble, OTHOCAT K BYpHO pasBuBaloLLencs
obnactn martepuanoBegeHus HaHoTexHornoruu. PaspaboTka npuHUMNOB
NOSTy4EeHUs1 HOBbIX MOMMMEPHbBIX HAHOKOMMO3UTOB, O4HA U3 UHTEPECHENLLNX
N NepCrneKTUBHbLIX HamnpaBreHUn COBPEMEHHOW Hayku. [aHHbIN KOMMO3UT-
HbI MaTepuan UMeeT yHUKanbHble CBOMCTBA MO CPaBHEHUIO C aHanoramu
(Mawaes, 2016, 1-2).
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lMonnmepHbIe HAHOKOMNO3UTHbLIE MaTepuarbl, COCTOALMNE U3 ABYX UNK
Bornee pa3nuyHbIX a3, O4HON U3 KOTOPbIX ABNSETCHA NonMMepHas OCHOBA,
a pyrMM KOMMOHEHTOM SIBMSOTCS HaHOPa3MepHble YacTuLbl, CO34aBaemble
B Uenax MonyydeHns cneuunarbHbIX CBOWCTB (MarHUTHbIX, ONTUYECKUX,
ANANEKTpUYECKNX, paguonornowarowmx n ap) PeweHne Takmx npobnem
AocTuraeTcs nytem paspaboTkM HOBOro MCXOOHOro Nonuadgupa Ha OCHoBe
KOTOPOro CUHTe3npyeTcsa nonuadupypeTaHoBbIin doopnonumep ¢ gobasne-
HMeM B COCTaB HaHOOMCMEPCHbIX YrnepoaoB unu eppoMarHUTHbIX HaHO-
yactuy. (Oxasagos, 2021, 2-3)

MonnmepHble KOMMNO3UTHbIE MaTepuansl B ABMALMOHHOW NPOMBbILLSIEH-
HOCTW MO CPaBHEHMWIO C METaNSIMYECKUMUN aHarnoramm UMetoT 6onbLume npe-
nmyLiecTea (XopoLume 3MneKTPOn3onsLUMOHHbIE CBONCTBA, HU3KUA KO-
LUMEHT TENOoBOro paclUMpeHuns, HU3kas TennnoeMKoCTb U TEMONpPOBOAHOCTb,
BO3MOXHOCTb CO3[aHusA 6onee coBepLleHHblE adpoanHamMmmu4eckme opmel,
KOTOpble NO3BOMSAIT MMETb TOMMMBHYIO 3KOHOMUIO B 20-30% N0 cpaBHEHMIO
C MeTannuyecknmun aHanoramu).

Mpn nonyyeHun nonuadupypetaHosoro (M3Y) popnonnmepa ncnonb-
3YIOTCA KakK aKTUBHble, TaK U HeaKTUBHble KOMMNOHEeHTbl. HaHoyrnepoasl,
KOTopble MCNonb3ytoTca npu nonydeHun M3IY dopnonmmepos, sBRASIOTCA
aKTUBHbBIMW KOMMOHEHTaAMUN M YY4aBCTBYIOT HEMOCPEACTBEHHO NPU CUHTE3E.
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BbiwenokasaHHble Mopdonurnyeckme coctosiHms MN3AY dopnonmmepa c
n 6e3 pynnepeHa C60 n rpacdumkm cTaTUCTUYECKOro pacnpeaeneHnsa und-
pPOBOro U3006paxeHMs MorfydeHbl B peXnme CKaHMpyLero TyHHeNnsa Ha
aTOMHOCUITOBOM MMUKpockone B TexHonapke HauwmoHanbHon Akagemumn
ABnayunu.
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The global fashion industry is a significant contributor to the economy,
valued at over 2.5 trillion $USD and employing 75 million people worldwide.
The industry has experienced exponential growth over the last few decades,
with clothing production doubling from 2000 to 2014 (Sustainable
Development Goals, 2018). Despite consumers purchasing 60% more
garments in 2014 than in 2000, they are only keeping clothes for half as long.
Fashion production accounts for 10% of carbon emissions globally and
depletes water sources, contaminating rivers and streams. In addition, 85%
of all textiles are discarded annually, and washing certain fabrics releases a
significant amount of microplastics into the ocean. Unfortunately, depressing
statistics such as: the same amount as one garbage truck full of clothes being
burned and dumped per second, 500,000 tons of microfibers — the equivalent
of 50 billion plastic bottles — being thrown into the ocean, around 93 billion
cubic meters of water being utilized by the fashion sector annually, and many
more are only increasingly being found out as we speak (Geneva
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Environment Network, 2023). However, there is a method to solve two
problems at once. Orange peels are a type of food waste that poses
significant challenges just to be disposed of. When left to decompose, they
release methane gas, which accounts for 20% of the total greenhouse gases
that contribute to global warming. The production of citrus fruits in general
has experienced steady growth since the 1980s (Mueller, 2017). The United
Nations Food and Agriculture Organization, also known as F.A.O., reported
that global citrus production reached 104.15 million metric tons in 2018, with
oranges accounting for 75.54 million metric tons (Food and Agriculture
Organization of the United Nations, 2022). Orange peel is the most abundant
waste product the orange industry generates, with an estimated 20% of the
oranges comprising the peel. Thus, approximately 15.10 million metric tons
of orange peels were produced in 2018 (José Ramén Ayala Bautista, 2021).

Before proceeding with the extraction methods of cellulose, the waste
characteristics of orange peels are ought to be provided. Orange peels were
subjected to SEM-EDS analysis both before and after hydrolysis in one of the
studies done on the properties of orange peels, and the results displayed that
the main three components the peels contained were 69% cellulose, 19.8%
lignin, and lastly, 5.4% hemicellulose. Cellulose is considered to be one of the
simplest natural polymers that can be converted to monomers. Cellulose
extracted from orange peels can be converted into fibers for making clothes,
but the amount of orange peels utilized to achieve this is relatively small
compared to other materials like cotton or polyester (José Ramén Ayala
Bautista, 2021). There have already been studies done on the extraction of
cellulose from orange peels. One such study claims the optimization of the
said process is achieved by utilizing sodium hydroxide, NaOH, as an isolation
reagent, and ethylenediaminetetraacetic acid, EDTA, as a chelating agent
(loan Bicu, 2013). The chemicals in the said research were reagent grade. The
utilization of EDTA is so that the ash content is minimized before starting the
cellulose extraction. In this case, the yield percentage for cellulose is increased
from 21.31% to 24.06% (loan Bicu, 2013). The steps of this chemical process
were simplified, and shown in Figure 1 below.

The process of converting orange peel into fibers involves breaking
down the peel into a cellulose-based material that can be spun into threads
and woven into fabrics. This process is also known as “wet spinning”, where
the powder of polymer is dissolved via a solvent, and the solution is exiting
from the spinneret. The softness, lightweight nature, and moisture-wicking
properties of orange peel fiber could make it an attractive material for use in
clothing and other textiles (Jayachandra S. Yaradoddi, 2022). Just some of
the benefits we could reap are sustainable sourcing, biodegradable and
compostable fibers, economic benefits, and most of all, making a step
towards sustainable fashion.
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Teqdim olunan tadqgigat isinin maqgsadi sathi-aktiv maddalarin (SAM)

neftdasiyici laylarin masamali miihitinde adsorbsiya proseslarinin modelloas-
diriimasi vea mihandis hesablamalarinin elmi asaslarinin inkisaf etdirilma-
sidir. Bu da 6z novbasinde neft laylarinin SAM-larin sulu mahlulunun vurul-
masi! texnologiyasinin optimal layihalandiriimasine xidmat edir. Tacribalar
asas hissasi muayyan uzunluglu va en kasikli tecriibe kolonkasi olan lay
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modelinde aparilib. Adsorbent kimi kvars qumundan istifade olunub. SAM-
mahlulu kimi milonaftin (asasen naften tursularindan va duzlardan ibarst
olan texniki mahsul) 3% - li sulu mahlulundan istifads edilib. istifads olunan
SAM nimunasi ylksak koplk amala getirme ve asagi udulma xassasine
malikdir.

Neftin laylarda reologiyasini yaxsilagdirmag, axinin maksimum giyma-
tina nail olmagq ucgln neft layinda su ile neft arasindaki serhadda sathi gaeril-
mani azaltmaq, eyni zamanda masamali muhitin sathlarinin su ile namlandi-
rilmasi prosesini 6yrenmak lazimdir. Bu problemleri laylara vurulan suya
SAM slava etmakla hall etmak olar. SAM mahlullari ile neftin laylardan sixis-
dirthib ¢ixariimasinin semaraliliyine muxtalif amiller tasir gosterir: SAM-in
neftdasiyici laylarda adsorbsiya olunma qabiliyyati, SAM-In sathi aktivliyi,
masama sahasinin qurulusu, galiq neftin nisbati, layin su basmis sahasinda
neftin dispersiya daracasi, SAM-larin garsiligh tasirinin xarakteri va s. [1-4]

Tadqigat naticalarinin etibarligini, adekvathgini artirmaq, ekvivalentliyini
yaxsilasdirmaq ug¢iin obyektlerin secimina ve tacribalerin aparilmasi meto-
dologiyasina ¢ox diggat yetirilmisdir. Képuklandirici gisminda 3%-li milonaft
mahlulundan istifade edilmisdir. Tecrlbalaer asas hissasi uzunlugu 0,5; 1,0;
2,0; 2,5 m, en kasiyinin sahasi 10.5x10* m? olan tecriibe kolonunda apa-
rilmisdir. Masamali muahit kvars qumu ve masamali qaya slxurlarindan
yaradilmigdir. Kvars qumu danalerinin orta diametri d=1x10- m, slxurlarin
ise d=1%10-*m olmusdur.

Tacrlubsler bu metodika Uzra apariimisdir: Kvars qumu avvalcadan yu-
yulub, kenar maddelarden temizlanib va takrar yuyuldugdan sonra sabit ¢a-
kiya gader qurudulub. Sonra tecriba kolonu qumla doldurulub ve SAM
mahlulu sabit v = 0,031x102 m/s sliratle vurulmusdur. Masamali mihitin
cixisinda mahlulun gatihdinin dayismasi sathi gerilma o dl¢iimakls géturilen
nimunalerden miayyan edilmisdir. Cixisda mahluldaki milonaftin qatihgi
baslangic giymetinae catdiqda tecriibe basa catmis hesab edilmisdir. Bu
malumatlar asasinda milonaftin adsorbsiyasinin gixis ayrileri qurulmusdur
(sokil 1, 2). Statik seraitde milonaftin adsorbsiya izotermini gekmak lglin
SAM-in 50 ml mehluluna 20 q qum tékilmusdur. Adsorbsiya tarazliq halina
¢atdigdan sonra (tacribslerimizds taqriban 1 gindan sonra) onun dayeri
asagidaki malum disturla hesablanmisdir:

a=(C1-Cp)V/P, (1)
burada C, - adsorbsiyadan avvalki gatiliq, g/l; Cp - adsorbsiyadan sonra
tarazliq gatihigi, g/l; V - SAM mahlulunun hacmi, ml; P - adsorbent niimunanin
¢okisi, q - dir. Tacribalar eyni seraitde 1 m; 2 m ve 2.5 m uzunlugunda da
aparilmigdir.

Alinan tacrubi verilonler adsorbsiya proseslerinin kinetik ve effektiv diffu-
ziya emsallarinin giymatlarinin gatiligdan ve temperaturdan asilihigini éyran-
mak Ugun istifade olunacaq.
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Sakil 1. Neft Qumlarinda milonaft Saokil 2. Milonaftun kvars
(1) ve neftli adsorbsiyasinin (2) qumlarinda adsorbsiya
eksperimental gixig ayrileri. izotermlori.
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Wastewater treatment is considered to be a rather complex problem
which includes the removal process of toxins from water to assure that the
quality standards required for reuse are met. Throughout the centuries
several traditional methods such as physical, chemical, as well as
biochemical processes have been studied, thus proving to be quite effective
with the ultimate purpose of removing pollutants from water. Nevertheless,
due to the energy-intensive mechanism of these methods as well as a
prerequisite for capital investments, a growing need for the application of
nanotechnology for treating wastewater proved the unique properties of
nanoparticles which can be highly desired for efficient and cost-effective
wastewater treatment methods. These features include high surface area,
the adsorption capacity of nanomaterials, and reactivity. With a particular
focus on the removal of contaminated materials such as organic compounds,
nutrients, and heavy metals, an in-depth analysis of the latest trend in
nanomaterials will be regarded. With the application of nanoparticles, our
work will shed light on the current state of the art in wastewater treatment
with nanotechnology applications highlighting challenges and further
opportunities based on the foregoing approach.

Comparison of nanomaterials for wastewater treatment

Several nanotechnology-based methods have been invented and
developed for wastewater treatment, as a consequence, they have
demonstrated great potential for addressing the challenges in terms of
traditional wastewater treatment processes. Among the nonmaterial-based
techniques utilized for wastewater treatment, nanomaterials, and graphene-
based materials stand out due to their unique physicochemical properties
and abilities to remove contaminated substances. Thus, several types of
research have been done with the main substances being different
nanomaterials. Studies show that graphene oxide (GO), being a magnetic
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particle, has been studied and figured out that for removing heavy metals
such as mercury, cadmium, arsenic, copper, and chromium, this particular
nanoparticle was an appropriate adsorbent; in the meantime, certain organic
materials as antibiotics and dyes could as well be removed from the water.
(1). Furthermore, heterogeneous photocatalysis which utilized TiO2 (titanium
dioxide) as a semiconductor for destroying the fibers of pharmaceuticals,
thus drug compounds in water, has been demonstrated within research
papers. In the meantime, further biological processes such as photocatalytic
ozonation alongside sonophotocatalysis could be utilized for mineralizing
pharmaceuticals with high effectiveness. (2) Nevertheless, for our research,
due to high abundance as well as being low-cost resources, modified natural
zeolites, which are typically crystalline hydrated aluminosilicates with the
overall structure being porous, with properties as molecular sieve structure
and the high cation-exchange ability for wastewater application, will be the
focus.

Methodology of zeolite modification

In wastewater treatment, zeolites can effectively remove cationic
species due to their negative electrical charges and compensation cations in
their crystal structures. However, they may not be effective in the removal of
organic compounds and anionic compounds; therefore, modification of
zeolites is required to enhance their ability to remove these compounds and
improve the removal efficiency of cationic species by natural zeolites.
Several modified types of zeolites are present, including physical, chemical,
acid, alkali, and salt surfactant-modified zeolites. (3)

Dye removal through zeolite surfaces is achieved by ion exchange
properties. Research on using zeolites as adsorbents for dyes has
demonstrated that synthetic zeolites have a higher adsorption capacity than
natural zeolites due to their greater degree of composition uniformity and
physical properties, such as pore size, compensatory cations, and crystalline
structure.

For the removal of dyes in zeolite adsorption systems, molecule size to
be adsorbed, pH adjustment, and temperature strongly influence the
adsorption efficiency. Besides adsorption capacity, the correlation between
the pore size and pigment molecules influences the adsorption rate. In the
basic pH range, a deprotonation reaction caused by the presence of OH- in
the zeolite, triggers a negative electric charge increase, which induces the
adsorption of cationic species. Raising the temperature has the effect of
increasing the ions’ mobility resulting in the expansion of the zeolite’s
crystalline structure which causes a rise in the adsorption rate.

The adsorption of organic compounds with zeolites is heavily reliant on
the Si/Al ratio of the adsorbent. Low-silica zeolites contain more aluminum
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content in their composition, resulting in more available compensatory
cations and therefore making them more effective in cation exchange. On
the other hand, high-silica zeolites have greater hydrophobicity and are more
effective in removing organic compounds. Modifying low-silica zeolites with
surfactants can amplify their adsorption capacity for organic compounds and
increase their affinity for anions. (4)

X-ray diffraction, Scanning Electron Microscopy methods were used to
test modified zeolites. The amount of removed pollutants was determined
through the Visible Spectroscopy technique and comparable results were
obtained.
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The level of modern science and technology requires unique polymeric
composite materials of new generation, possessing in addition to many
biological, physical and technical characteristics, also having high strength
properties such as adhesion, high tensile strength, impact resistance, wide
operating temperature limit, etc. The aim of our proposed project is to develop
methods of obtaining high-quality and multifunctional composite materials.

Our proposed composite materials consist of polyetherurethane matrix
and nanodispersed carbon reinforcing component. In recent years, carbon
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nanostructured materials, which include nanostructured carbon modifications
or their derivatives, refer to the rapidly developing field of material science of
nanotechnology. The development of new polymer nanocomposites is one
of the most interesting and promising areas of modern science. The proposed
composite material has unique properties compared to its analogues
(Pashaev, 2016, 1-2).

Polymeric nanocomposite materials composed of two or more different
phases one of which is a polymer base, and the other component is
nanoscale particles created to produce special properties (magnetic, optical,
dielectric, radio absorption, etc.) The solution to such problems can be
achieved by developing a new polyester as the basis for the synthesis of
polyetherurethane prepolymer with the addition of nanodispersed carbon or
ferromagnetic nanoparticles to the composition. (Javadov, 2021, 2-3)

It is possible to use newest pre-preg technologies of manufacturing
different composite material by having this prepolymer in avialibility. These
composite materials can be obtained in different shapes and structures and
in high quality needeed for aviation and different industries

Both active and inactive components are used in the preparation of
polyetherurethane (PEU) prepolymers. Nanocarbons, which are used in the
production of PEU prepolymers, are the active components and are involved
in the synthesis.

The illustrated above images of morphological states of the PEU
prepolymer with and without fullerene Cso were obtained in the scanning
tunnel mode on an atomic force microscope at the Technopark of the
National Aviation Academy.
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Wound healing process at desirable level can be achieved with the use
of bio-based polymers that have satisfying degree of biocompatibility.
Biocompatibility can be defined as the physical or chemical characteristic of
the used material which is compatible with living tissues. Different factors can
be considered as a contributing factor to biocompatibility such as energy of
surface area, general chemical characteristic of a material, molar weight,
solubility property, shape and/or structure of used polymer material [1, 2].
Biocompatibility of a material must be constant during healing process,
although several physical properties (colour, tensile strength, general shape
and etc.) can change through the elapsed time. General quality of used
material can be determined with its ability to preserve compatibility with host
tissue during its application. In fact, environmental conditions and chemical
nature of a material play a key role in degradation process and general
mechanism of degradation [3]. That is why this process must be taken into
consideration during application of biopolymer. If polymer is free of harmful
products of degradation process, it can be accepted as an ideal material for
wound healing process. During the selection of an appropriate bio-based
polymer several points must be taken into account:

1. Time that is needed for healing should be equal to degradation time in
order to have satisfactory tissue remodelling

2. Material should have enough porousness and processability in order to
be applied in particular wound healing process

3. Physical structure and mechanical properties of polymer should be
constant during entire degradation process

4. Scaffold structure should be specific for the polymer in order to maintain
its rate of degradation at constant pace and not hinder the growth of internal
body cells

If polymer material is applied as a controlled drug delivery system, then
its general morphological and extensive properties (surface area and size of
particles) are considered. Plant based polymers (alginate, cellulose and
dextran) and animal-based polymers (collagen, silk and chitosan) can be
effectively applied in many areas of medicine. Because of their high range of
bioactivity, both plant and animal-based polymers must be selected carefully.
In case of inappropriate compatibility of polymer, healing process can
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provoke undesirable immune response of tissues [1]. Due to those reasons,
some important points must be evaluated during wound dressing design
which are biodegradability, hemostasis stimulation, transudes absorption,
epithelialisation of wound, gas porousness and non-toxic behaviour [3].

Alginate worms are core parts of bio degradable polymer based wound
dressings. In order to obtain those worms, sodium salt of alginic acid (sodium
alginate) can be used. The most relevant solution is 2% solution of sodium
alginate. One the main reason of this selection is based on the presence of
carboxylate anion on each sugar in the chain and those anion charge is
perfectly counterbalanced with the help of sodium cations. In the experiment,
approximately 0.5 grams of sodium alginate powder and 100 ml of warm water
(temperature range of 30-40 Celsius degrees) is mixed in the small lab
container with the presence of dyestuff content. Handheld blender can be
utilized in order to achieve better mixing. One of the most important points to
consider during this step is that processed water source should be deionised
or mineral content should be very low in the water. After achieving complete
dissolution, bubbles should appear in the solution. It is related to sodium
alginate’s highly cross-linking property [4]. In the separate beaker, same
procedure is applied in the hydrated calcium chloride and water solution with
the same amount as sodium alginates and deionised water. The only different
aspect is that in the second part (with calcium chloride solution) colouring
content is not used. Addition of coloured sodium alginate droplets in calcium
chloride solution is going to cause formation of loads of gel spheres which are
known as “caviar’” in molecular gastronomy. Those spherical gels can be
collected with the use of small tea colander. Those viscous gel particles form
the core part of wound dressing and further industrial processing is applied to
manufacture high quality products. The main reason of gel formation is that
calcium ions of CaCl, reacts with sugar units in the polymer chain of sodium
alginate and force them to become moderately viscous gel particles. The ideal
range of obtained gel density is accepted between 1.25 g/cm?3 and 1.35 g/cm3,
while obtained materials have a density of 1.27 g/cm® which is quite
comprehensive result [2].

To sum up, obtained gel particles of sodium alginate can be used in
wound healing process. It can be preferred option in medical field because
of its low-risk index in terms of toxic behaviour. Wound dressing can be
processed with the use of gel content which is formed from cross linking of
sodium alginate polymer chain with the introduction of calcium ions.
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Polimer senayesinin suratle inkisaf etmasi, yeni tatbiq sahalarinin yaran-
masl va telabatin artmasi istehsal edilen polimerlerin ve polimer asasl ma-
teriallarin da hacminin artmasina gatirib gixarmisdir. 2022-ci il Gi¢iin diinyada
istehsal edilon plastik kitlanin hacmi 400 milyon metrik ton tagkil etmisdir ki,
bunun da bdyuk hissasi polietilenin, polipropilenin va polivinil xloridin payina
disur (PVX). Polimerlar ve plastik kitle sanayesi tekca istehsal edilan poli-
merlarle yekunlasmir, bununla yanasi polimer alavalerinin istehsal edilmasi
doa hayata kegirilir. Plastik kutlalerin ve polimer kompozitlerinin hazirlanmasi
zamani bu alavalarin istifads edilmasi zaruridir. ©ks halda saf polimerlardan
keyfiyyatli va dayanigli maemulatlarin istehsal edilmasi mimkuin deyildir. Bazi
polimerle mévcuddur ki, polimer alavalerinden istifade etmadikda onlarin 6z-
lorini bele emal etmak mimkin olmur. Polivinil xlorid (PVX) bela polimerlar-
dan biridir. PVX (polivinil xlorid) genis istifade sahealarine malik polimer mate-
riallarindandir. PVX asasli materiallarin hazirlanmasi zamani genis ¢esidda
alavalerdan istifads edilir. PVX lglin an vacib alavalar termostabilizatorlar ve
plastifikatorlardir. Bu slavalarin kasfina va tetbiq olunmasina kimi PVX sana-
ye ahamiyyatli polimer olmamisdir. PVX-nin zaif termodayaniqglihgi onun
emal edilmasi zamani termostabilizatorlardan istifade edilmasini zaruri edir.
Termostabilizatorlardan istifade edilmadiyi taqdirde, PVX emal temperatu-
runda termodestruksiyaya maruz qalir ki, bu zaman HCI amala galmaya
baslayir. ®male galmis HCI ve CI’ destruksiyanin davam etmasini ve slrat-
lenmasini insiatorlasdirir ve HCI-un ayrildigi polimer segmentlarinda ikigat
rabitaler meydana gslir. Yaranmis bu polien gruplari hesabina polimer
tadrican saralmaga ve ardi ile qirmizi ve qonur rang almaga baglayir.

Bu gin dunyada bir sira birlesmalerin PVX-o termostabillesdirici tasiri
Oyranilmisdir. Bu birlesmlardan bitki mansgali xammallardan alinmis olanlar
daha ¢ox diggati celb etmakdadirler. Palma yagdinin emali zamani yan mah-
sul olan sarbast yag tursulari, asasan de palmitin ve olein tursularindan isti-
fade ederak alinmigs Ca — Zn sabunlarinin PVX-a termostabillesdirici tasiri
Oyranilmis ve effektiv naticaler alds edilmisdir. Bu karboksilatlarin Ca — Zn
nisbati 4:1 olduqgda daha yaxsi tesir gosterdiyi askar edilmisdir ve pentaerit-
ritol ile sinergetik effekt misahida edilmisdir. Onu da qeyd etmak olar ki,
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2020-ci ilin statistikasina goérs ilda 73 milyon ton palma yagdi emal edilir ve
bunun 4%-o yaxinini serbast yag tursulari teskil edir [1]. Kauguk toxumu yagi
asasinda alinmis Zn karboksilatlarinin ve epoksidlasdiriimis kauguk toxumu
yaginin PVX esasli plastigelin termostabilliyine tesiri oyrenilmigdir. Zn-
karboksilatlari termostabilliyi artirmig, lakin epoksidlasdiriimis bitki yagi daha
effektiv olmusdur. Hamiginin, Zn karboksilat ile epoksidlegdirilmig bitki yagi-
nin mudayyan nisbatlarde qarigidi polimer plastigeline tatbiq edilmis va
sinergetik effekt misahide edilmisdir [2]. Tannin-Ca kompleksinin de PVX-
nin termostabilliyina tasiri arasdiriimisdir. Bio-asasli termostabilizatorlarin
hazirlanmasi Ggln bitki mansgali tanninler ile Ca kompleksi hazirlanaraq PVX-
8 tetbiq edilmis ve PVX-a termostabilizator ve antioksidant kimi tesiri musa-
hide edilmisdir. Kommersial Ca/Zn stearat asasli termostabilizator ile miiga-
yisada daha yaxs! naticeler alde edilmis ve Tannin-Ca kompleksinin termo-
stabilizator kimi tatbiq edile bilmasi testiq edilmisdir [3]. Hi (hidrogen yodid)
tursusu ile modifikasiya edilmis lignin ila kalsium hidroksidin selasiyasi (xelat)
hazirlanmig ve onun da PVX filmlarinin termostabilliyine tasiri tadqiq edilmis-
dir. Asad! konsentrasiyalarda polimera daxil edilmasinin musbat naticalar
verdiyi gorulmusdir [4]. Bu elmi tedqigat islerinde alda edilmis naticalarin
yuksek hassasligda muasir analiz Gsullarindan istifade edilerak alinmasi
onlarin dogruluguna stibha yeri qoymur.

Bu gun G¢ln dinyada 40 milyon tondan ¢ox PVX-nin istehsal edildiyini
bilerak, ekoloji tamiz ve igtisadi seamarali plastifikator ve termostabilizatorlarin
alda edilmasi aktual masaladir. Prognozlara géra 2030-cu ile kimi PVX-nin
dunyada illik istehsal hacmi 60 milyon tona yaxinlasacaq, bu artim tendensi-
yasinin bir nega onillik middetds sabit qala bilacayi gbzlanilir. PVX-nin tatbiq
sahalarinin genislandiriimasi, onun atraf muihit tGgln tehlikalerinin azaldil-
masi va keyfiyyatli kompozitlerin hazirlanmasi Ggun ekoloji temiz, ucuz va
tikanmaz xammallar asasinda termostabilizatorlarin tapiimasi ve tetbiq edil-
masi zaruridir. Bu baximdan bitki mensali xammallardan istifads edilmasi
alverisli hesab edila biler.
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iondayisdirici materiallar terkibinde deyismaqabiliyyatli ionlar olan iono-
gen gruplu Uzvi va geyri-uzvi yuksakmolekullu birlegmalardir. Bu ionlar bagqa
ionlarin barabesr miqdarina dayisme qabiliyystine malikdir. Uzvi maddalerin
ionlari geyri-Uzvi maddalarin ionlarindan bir nege dafe béyukdur. Bir gcox Uzvi
elektrolitlerin har makromolekulunda bir ne¢a ionogen qgruplar olur.

ionitler sarbast kimyavi maddslsr olmayib, miixtslif molekul kiitlesine
malik ylksakmolekullu birlegsmaler asasinda ¢oxkomponentli sistemlardir.
Onlarin dagiq kimyavi quruluslarini, molekul kitlalarini ve bir sira géstarici-
larini tayin etmak ¢atindir [1,3].

Tadgigat isinde evvealce galavi mihitde fenol-formaldehid oligomeri
tereftaldiamidle modifikasiya olunmusdur. Daha sonra alinmig fenol-formal-
dehid oligomeri qati sulfat tursusu ile sulfolasdirilaraq iondayisdirici - kationit
alinmigdir [2,4,5].

Modifikasiya olunmus sooligomer asasli iondsyigdiricide -SO3, -OH, >NH
kimi ionogen gruplarin olmasi iQ spektroskopiya lsulu il tesdiq olunmusdur
[6-7].

Tadqigat isinda terkibinde amid qrupu olan Uzvi birlesma ila (tereftal-
diamidle) modifikasiya olunmus fenol-formaldehid sooliqgomeri asasinda ilk
dafe hazirlanan sulfokationitin ve miqgayise magsadile modifikasiya olun-
mamis fenol-formaldehid oligomeri asasli iondayisdiricinin differensial termiki
(DT) ve termogravimetrik (TQ) analizi dyranilmisdir (sakil 1 ve gakil 2).
NUmunalarin termogravimetrik tedqgiqi NETZSCH STA 449F3STA449F3A-
0836-M aparatinda, 20-900°C temperatur diapazonunda, inert muhitds
aparilmisdir.

DTA va TQA ayrilarindan malum olmusdur ki, sulfokationitin destruksiya
prosesi U¢ marhaladan kecir. Modifikasiya olunmamis oliqgomer asasli sulfo-
kationitda kitle itkisi 152,5°C-da 17,3%, tereftaldiamidle modifikasiya olun-
mus sooligomer asasli sulfokationitds ise 151°C-de 7,26% olmusdur. Homgi-
nin nimunanin uygun olaraq, yarimparcalanma muddati 8 deqg. ve 10,4 daq.
olmusdur. Qaliq kitle itkisi oligomer asasl sulfokationitde 3,47%, tereftaldia-
midle modifikasiya olunmus sooliqomer asasli sulfokationitds ise 7,33%
olmusdur.
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Environmental pollution is observed to be among the greatest problems
plaguing human beings all over the world. One of the commonly seen
environmental hazards is water contamination which has been a continuing
problem confronted by mankind globally. As a result of the industrial revolution,
obtaining clean water from the origin is unachievable. Industries instantly
discharged wastewater into the water bodies without any treatment, ultimately,
clean water resources were polluted and contaminated. Not only are the
adverse consequences of polluted water seen on people, but it also has a giant
impact on animals and plants. Heavy metals, oils and solvents,
pharmaceuticals, organic dyes, and other organic compounds are regarded as
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the primary impurities observed as the type of pollutants existing in
contaminated water [1]. This paper focuses on the treatment of oil-based
compounds and water mixtures by the utilization of nanocellulose materials.
There are diverse treatment techniques one of which is the adsorption process
for removing pollutants from the wastewater due to its uncomplicated use [2].
Nanocellulose materials are one of the adsorbents to be applied, as it offers
many advantages over other adsorbents which are to be discussed.

As non-renewable, synthetic, recalcitrant petroleum-based materials are
utilized excessively, they pose an environmental threat worldwide, which
created a breeding ground for the progress of the research on renewable,
sustainable, and biodegradable products. Looking at the abundance of natural
polymers, cellulose is one of the most abundant ones. It can be obtained as a
part of forest residues or energy crops [3,4]. Additionally, cellulose has certain
exceptional properties such as high surface area, perfect mechanical strength,
biodegradability, tunable surface chemistry, and renewable nature [5].

Because of the porous structure, nanocellulose gels and sponge-like
materials (CNCs, CNFs, BNC) have high oil adsorption capacity, so the
frequent usage of them is made in oil/water separation processes [6]. To be
more specific, CNFs, CNF aerogels coated with the layer TiO2 NPs, and
silylated nanocellulose sponges provide a flexible, hydrophobic, and ultra-
light structure, which make them useful for oil removal from water mixtures.
In comparison with common inorganic porous materials, these sponges are
more flexible indicating 96% of maximum shape recovery after compressive
deformation. Furthermore and more specifically, ultralight carbon aerogels
prepared from hydrophobized cellulose microfibers can also be considered
effective for selective oil sorption due to their specific characteristics, such
as 99% of porosity, 0.01g/cm? density, and the adsorption capacity of (>86
g/g) towards paraffin oil [7]. Some modifications on the surface
hydrophobization of BNC membranes are capable of increasing the water/air
contact angle and porosity as a result of which the capacity of absorption up
to 185 g/g in achievable. Finally, considering all the above-mentioned points
nano/micro-cellulose-based materials might be effective and useful for
wastewater treatment and the further results may be acquired by developing
the materials by means of dipping into liquid and freeze-drying processes [8].
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Nowadays, society’s need for natural energy reserves is constantly
increasing. The demand for energy leads to the production of energy sources
as well as other greenhouse gases, which results in global warming. Many
scientific studies have been done to produce natural energy that does not
cause global warming, and as a result, thermoelectric and solar energy has
been considered a good solution for green energy. Thermoelectric materials
are materials that can convert heat into electricity, the working principle of
which is based on the Peltier and Seebeck effect. Thermoelectric materials
are considered more promising than other materials because they are safe
for the environment and have a long life.[2] Studies on thermoelectric
materials show that the efficiency of these materials is closely related to the
structure.[1] The structure of mechanical alloys with different compositions
was studied in the scientific studies on the fabrication of thermoelectric
materials. Based on these scientific studies, we found that Si-Ge mechanical
alloys have the ability to overcome these shortcomings, considering the cost
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and efficiency.[2] Since SiGe mechanical alloys are extremely vulnerable
materials for high-temperature energy generation, we study the structure of
SiGe mechanical alloys in this scientific work and propose it as an optimal
structure of mechanical alloy for the fabrication of thermoelectric materials.
In this thesis, we chose a very simple and low-cost ball mill grinding and
pressing method for the production of SiGe mechanical alloys, considering
the strategy of downsizing, which is one of the useful methods for increasing
thermoelectric performance.[1] In essence, a ball mill is a grinding device that
is composed of cylindrical containers with balls inside made of various
materials, such as steel, agate, or iron. Different parameters, such as the
size of the balls and cylindrical containers, affect the characteristics of the
ground materials, the level of grinding, and the size.

We have used here 2 cylindrical pots each with an inner diameter of 45
mm and 3 balls for each cylindrical pot measuring 20 mm in diameter. 5 g of
pre-weighed solid Ge and 5 g of Si were added to cylinders. The 1st grinding
was performed at a frequency of 700 rpm and for 6 minutes and the 2nd for
150 minutes with the same frequency.

Fig. 1. a) Ge powder, 700 rpm; 6 min, 1b) Ge powder, 700 rpm; 150 min, 2a) Si powder,
700 rpm; 6 min, 2b) Ge powder, 700 rpm; 150 min.

After the grinding process, we used an electronic scale to determine the
mass. To determine the average size of the final products, which differ due
to different grinding time and frequency, after grinding, we determined using
a Carl ZEISS optical microscope at 1000 magnification in reflection mode
(Figure 1). We determined the average size for each grind by determining
the size of 40 particles. For grind first, Si average particle size was 1.163 um
and Ge average particle size was 0.866 um. The average particle size of Si
for the product obtained in the second grinding was 0.193 um, and for Ge, it
was 0.280 um. First of all, it should be noted that, as an experimental result,
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germanium, which is more sensitive to crushing due to impact in ball mills,
has been ground for 150 minutes, allowing us to observe crystallites with
average sizes 2 times lower than silicon.

|
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b)

Fig. 2. X-ray structural spectrum of Ge powders grinding for 150 min (a) and 6 min (b) at
700 rpm.

As can be seen from figure 2 (b), X-ray structural measurements of
ground germanium powder are indistinguishable from the spectrum of bulk
Ge in these dimensions, and as a result reflect us the lattice parameters
typical of bulk germanium. However, we can observe from figure 2 that as a
result of grinding at that frequency for 150 minutes, we observe the
broadening of X-ray structural measurements peaks, i.e. the shrinking of
crystallites, and their exact values have been determined and presented.
Also, we can see the formation of new peaks of small intensity in the X-ray
structural spectra of the 150 min milled materials (Figure 2). The results of
the research are in good accord with those found in the literature on the
creation of Ge-Si mechanical alloys, which highlights the need for further
work of this kind. However, information concerning Ge-Si mechanical alloys
is rare in the literature. From the XRD results, the formation of new peaks is
taken as an indication of structural change. In our work, both substances
were ground together for 150 minutes, peaks characteristic of mechanical
alloys were observed in the XRD curves, and an article is being prepared
based on these results.
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Plastic waste has become a major environmental problem due to its non-
biodegradable nature, which poses a threat to the ecosystem and human
health. Bioplastics have been proposed as a sustainable alternative to
conventional plastics as they are made from renewable resources and are
biodegradable. In this study, we investigated the potential of banana peels
as a source of bioplastics. Banana peels are a waste product that is rich in
cellulose, hemicellulose, and lignin, making them a potential source for
bioplastics. The material properties of the produced bioplastics were
characterized using various spectroscopic techniques such as Universal
Tensile Strength, IR, UV/vis, and etc. The results showed that banana peels
have the potential to be used as a source of bioplastics, which can contribute
to reducing plastic waste and its negative impact on the environment.

e » ® »

Figure 1: Process flow diagram

To initiate the process, the banana peels are first cut into tiny pieces and
then immersed in a solution of sodium metabisulphite (Na>S20s) solution
(0.2M) for 45 minutes, which acts as an antioxidant and preservative to
prolong the biodegradation period of the resulting bioplastic. Next, the peels
are boiled in distilled water for roughly 30 minutes of time interval before the
water is drained and the peels are allowed to air-dry on filter paper for around
30 minutes. Once dry, the peels are blended into a uniform paste using a
hand blender in a beaker.

In the next step, 25g of the banana paste is introduced into another
beaker, and 6 or 3 ml of (0.25 N) HCI. The main reason why HCL is added
to the mixture is that it induces to form hydrogen bonds between released
starch and other molecules. Afterwards, 2ml of plasticizer (glycerol) is poured
to the mixture. The objective of adding glycerol is to boost fluidity of the
obtained output. The pH is then adjusted to the pre-determined level by
adding 0.5 N NaOH. Finally, the mixture is poured into a Petri dish and
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heated at 120-130°C in an oven for approximately 30 minutes with a view to
acquiring solidified and stable product. The obtained film is then left to cool
down on the support.

After the successful production of bioplastic from banana peels, it is
important to characterize the material to ensure its suitability for various
applications. Several analytical techniques can be employed to analyze the
material properties, including Universal Tensile Strength (UTS) of films,
infrared (IR) spectroscopy, and ultraviolet-visible (UV/Vis) spectroscopy.
Material characterization using UTS, IR, and UV/Vis spectroscopy can
provide valuable information about the molecular structure, functional
groups, and other properties of the bioplastic produced from banana peels.
This information can be used to optimize the production process and to
determine the suitability of the material for various applications, such as in
the production of biodegradable packaging materials or other
environmentally friendly products. Tensile strength is calculated by dividing
force by cross-sectional area and strain by original length. The test is used
for metals, plastics, rubber, textiles, and composites, and helps compare
materials and determine their suitability for specific applications.
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Due to the detrimental effects of petroleum-based plastic materials, the
demand and applications for biobased polymers which are the materials
produced from natural sources have been increased recent years. It has
been defined that the greatest percentage of plastic usage is related to
packaging industry, and if this proportion can be substituted with biobased
materials, the adverse outcomes on environment and health of human being
can be declined. The main point here is to be sure that the biobased
packaging materials will be able to be used instead of plastics at any field in
which plastics are currently used, but for doing that there are certain
mechanical and physical properties that are needed to be controlled and
changed by adding certain plasticizers and chemical agents. Among
biobased materials, the mostly applied ones are the polymers prepared from
mono and polysaccharides because of their relatively stable features, low
expense, abundance and the ability of forming good films. By taking it into
account, the main aim of this executed experimentation is to observe and
compare the effects of two different acids as crosslinking agents on the
properties of biobased materials .The procedures of the film preparation
process for both acid cases are almost the same exception of taken ratios of
chemicals. In general, below mentioned stages should be followed for getting
biobased materials with crosslinking agents:

Gelatinization

process of Retrogradation
chemicals

For this research the experimentations have been executed by the
usage of 2 different acids namely citric and malic acids. First of all, to
guarantee homogeneity, all appropriate amounts of starch, glycerol, water,
and acetic acid/ malic acid was stirred with an stirrer at 550 rpm for around
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five minutes. The consequence of mixing is the formation of an opaque
mixture and the sample was then put on a hot plate, where the mixture's
temperature was elevated to roughly 70-75°C. Heating is predominately
used to start the starch's gelatinization process. As the subject process is
what gives starch films their essential mechanical qualities and raw starch
solution is a dispersed system lacking the necessary strength or elasticity to
be moulded into a film, it is practically impossible to produce starch films
without gelation. And finally, the casting and retrogradation were conducted
for reassociation of polysaccharides and chemicals after which final film
samples were obtained which showed difference in terms of physical and
mechanical features.

In terms of citric acid, it is considered as tricarboxylic acid which is weak
and non- toxic and is able to make the structure of polysaccharides more
stable as a result of creating di-ester linkages with hydroxyl groups. After
testing, it has been observed that citric acid usage in the film preparation lead
to the increment of mechanical strength and elasticity of the sample in
comparison to the sample without that acid. Besides that the samples to
which citric acid were added with lower concentrations were found to
promote microbial degradation that is soil- related, and it actually makes
these samples more relevant to industrial applications.

When it comes to malic acid, by continuing to increase the cross-linker
concentration of this acid in different samples, the tensile strength and Young's
modulus of films were enhanced. But nonetheless, when the quantity of
crosslinking grew, the percentage of elongation dropped. Film moisture
content decreased as crosslinking agent concentration was raised. It was
because of the crosslinking effect, which inhibits water molecules from
adhering.

In conclusion, it has been observed that the performance of both
carboxylic acids in crosslinking biobased films enhanced their strength and
considerably lowered their water vapor penetration. By modifying
intermolecular features, the acids successfully enhanced the general
characteristics of biobased films. The films can be utilized for packaging
industry as an alternative to currently used petroleum-based films.
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Packaging of food is regarded as a crucial factor in maintaining food
quality and safety by regulating the mechanism of the transportation of
oxygen, inhibiting microbiological infiltration, providing an appropriate
covering to sustain food integrity, and increasing the shelf life of the product.
The most famous packaging materials are made of petroleum, however,
because of their possible danger to the environment and human health, there
is a huge interest in the usage of natural biodegradable materials.

Over the last decades, preparations of biobased packaging polymers
based on two predominant techniques have been offered in order to address
above mentioned issues. Those two techniques are active and intelligent
packaging techniques in which functional groups are added as natural
extracts to achieve higher life for products and to provide the customers with
the opportunity of monitoring their product quality based on the changes in
mechanical properties. Intelligent, in other words smart packaging systems
for food are designed predicated on the optimal relationship involving food
products, packaging materials, both internal and external environmental
constituents, and consumers. Expiry date alone is not always a reliable
means to decide on the remaining shelf life of the product since it can be
affected and altered during handling, transportation and storage if it is not
done according to required standards. [1]

It is intended to utilize the examination process by sensors, indications,
and trace techniques to offer users relevant data regarding changes in food
safety and quality throughout the entire food supply. Perishable animal-based
products (meat, fish, chicken, shrimps etc.) possess a favorable environment
for microbial growth and high spoilage rates as a result of which pH of the
package changes. For example, protein found in meat is broken down to
organic amines, represented as total volatile basic nitrogen (TVB-N), which in
turn increases the pH. [2]. Although conventional pH sensitive pigments like
bromophenol blue have been studied extensively, they are not suitable for
being embedded in food packages since they are highly toxic. Using natural
colors which are pH sensitive is one of the methods of smart packaging
systems in which exhibited color change becomes the main indicator of
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chemical change. Anthocyanins, a naturally existing pigment prevalent in red
cabbage, can be ubiquitously used as halochromic colorants in smart food
packaging composite materials and spectrometric sensors. When the pH of
the solutions of anthocyanins are in change between acidic and basic form,
their molecular structures change and cause color change. At low pH they are
protonated and anthocyanin becomes a positive ion, as a result, it absorbs
450-600 nm light which appears as red light to the human eye. In the opposite
process, protons are removed from the molecules and light spectrum changes
to 570-620 nm, therefore color changes to blue-ish purple. The main aim of
this study is to prepare a sensors based on the green and low-cost chemicals
that are safe for integrating into biodegradable food packages and test their
effectiveness for monitoring chicken or meat spoilage.

Extraction of anthocyanin from red cabbage is basically realized via
liquid extraction method where bright purple cabbage leaves are dried in a hot
air convection oven, grinded and soaked in a 50% ethanol for approximately
24 hours. The pH of the extraction media is adjusted to 2.0 with the aid of 0.1M
citric acid solution. Subsequently, mixture is sonicated for 1 hour at ambient
temperature and centrifuged at 5000 rpm for 10 minutes. The precipitate from
the centrifugation is disposed of, while supernatant is filtered and concentrated
at a rotary evaporator. The solid mass obtained from the rotary evaporator is
dried to get a dry mass. Subsequently, cabbage anthocyanin (CA) is
embedded in the sodium alginate matrix. 5% w/v Sodium alginate (SA)
solution is prepared and left at an open beaker for 24 hours to release the
bubbles. Subsequently, CA is added to gel-like sodium alginate mixture at
different proportions and mixed for 2 hours which is followed by a sonification
to obtain a well-dispersed mixture.[3] Finally, glycerol as plasticizer will be
added to CA-SA solution to gain flexibility and casted into petri dish for drying
procedure. Once the films are fully dry, they are peeled off the dish and cut
into 1cm”2 squares and attached to starch based polymeric film. To test the
effect, meat pieces will be put into a sealed transparent box covered with
sensor embedded starch films for sensing the changes in pH and left at room
temperature for 3 days to observe the changes. Every 6 hours, TVB-N and pH
of meat samples will be measured.
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Due to recent advancements in science and technology, polyurethane
(PU) has become one of the most prominent polymers which is utilized in the
production of various equipment, including coatings, adhesives, sealants and
elastomers. Automotive industry, medicine, textile and apparels, marine cites
are the appliance areas for polyurethane as well (Das & Mahanwar, 2020).
Since polyurethane possesses characteristics like high strength, durability,
and impact resistance due to urethane bonds (-NHCOO-) formed between
isocyanate (-NCO) and hydroxyl groups (-OH), it is described as a very
versatile material that finds usage in a variety of applications. There are other
types of impact resistant polymers as well, such as polycarbonate (PC) and
polyethylene (PE), however, because of concerns about their environmental
impact and low heat resistance, they are not widely utilized compared to PU.

The formation of polyurethanes is achieved by combining di-
(isocyanate) and polyol, which is a type of alcohol that consist of multiple
hydroxyl groups, in the presence of appropriate catalysts. Although a new
type of PU — non-isocyanate-based polyurethanes can now be synthesized,
this kind is rarely applied in industry (Gaaz, et al., 2017). Additionally,
additives can be included with the aim of improving the colour, texture,
reducing the cost or modifying its characteristics.

A lot of researches have been carried out in order to enhance the
functional and structural properties of polyurethane. One way to achieve this
is by cross-linking starch with the polyurethane for an increase in strength,
thermal stability and flexibility, which happens because of formation of
chemical bonds between polymer chains. Starch, which is a plentiful natural
raw resource, has the benefits of being cheap, biodegradable, widely
available, environmentally friendly, and pollution-free, which makes it a
perfect substitute for creating sustainable polyurethane formations (Zia, Zia,
Zuber, Kamal, & Aslam, 2015). Though various properties of PU were
mentioned previously, the main aim of this research paper is to advance the
impact resistance quality of the polymer.
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Figure 29. Polyurethane formation (Das & Mahanwar, 2020)

Regarding the synthesis of compounds, an amount of starch is
combined with polyol, such as glycol, butanediol or hexanediol, during the
first stage. The choice of polyol can have an impact on hardness, elasticity,
tensile strength and other properties of the final product; therefore, the most
suitable polyol components must be chosen to achieve the best results. Due
to insolubility of starch, a thin suspension gets formed. The next step includes
reacting the solution with toluene diisocyanate (TDI) to form the polyurethane
compound. As a result, urethane linkages are created, which then attach to
other linkages in the PU system to generate a three-dimensional structure
(Réz, Curvelo, & Gandini, 2009), (Sarawade, Sonal, Thakore, & Devi, 2000).
The parameters for each phase, such as temperature and pressure, may be
adjusted to obtain the composition's necessary mechanical properties.

Other than the type of the additive, the amount of starch which is added
during the synthesis process also has a high impact on the final product.
Throughout this research, starch will be added to PU at various
concentrations. Additionally, samples with different molar ratios of [NCO]/[OH]
will be created to regulate the properties of the final polymer. Afterwards, the
morphological, mechanical, and thermal characteristics of PU will be examined
and compared to identify the sample with the highest impact resistance ability.

In conclusion, polyurethane is a versatile and widely used polymer due
to its exceptional qualities. During the synthesis process, starch can be
utilised as a sustainable additive to upgrade its properties. By adjusting the
starch content and [NCQO]/[OH] molar ratios, this study aims to improve PU’s
impact resistance characteristics, which will help numerous sectors build
more durable and dependable polyurethane materials.
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In the present world, the food packaging sector is witnessing tremendous
growth, and materials used for packaging are polymers derived from fossil
fuels. This class of polymers is not environmentally friendly predominantly
because they are not subject to decomposition in soils which in turn leads to
a large quantity of plastic waste accumulation throughout the world. Starting
from the 1950s to 2015, the manufacture of worldwide plastic experienced
an increment from 2 million tons to 400 million tons along with the preceding
13 years accounting for half of all plastic production. As the global population
expands, so does the need for consumer products and packaging materials,
and the demand for them is predicted to increase over the years. Plastic
materials possess numerous detrimental influences almost everywhere,
nevertheless, the preeminent impact is associated with the ecosystem. Every
year, tons of greenhouse gases (GHG) involving C0,, CH,, and N,0 are
emitted into the atmosphere annually. Plastics are usually petroleum-based
and the extraction, transportation, and refining of these fuels require energy,
which results in the emission of greenhouse gases. The production of
plastics also involves chemical processes, which can emit greenhouse
gases, such as carbon dioxide and methane. However, plastics are not the
only contributors to GHG; between 2012 and 2016, food waste was
responsible for 8 — 10% of global GHG emissions.

Biodegradable materials are reckoned as central attention of intensive
investigation: the probability of utilizing renewable raw materials and agro-
based waste as a substitute for synthetic polymers is being examined. The
demand level for biodegradable packaging materials is boosted since such
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materials provide minimal environmental risk and are produced from
renewable and sustainable resources. Natural polymers like gelatin and
banana flour can be used to create biopolymers, which are environmentally
friendly substitutes for manufactured polymers. The use of gelatin and
banana flour has the following benefits: Gelatin is a protein that can enhance
the tensile characteristics of biopolymers made from banana flour. The
biopolymer can become more flexible and tensile, increasing its durability
and decreasing its propensity to split or fracture. Gelatin and banana starch
are both compostable substances, which indicates that environmental
natural processes can break them down. Because they do not add to plastic
waste in the same way that synthetic polymers do, biodegradable
biopolymers are significant. Starch and cellulose based biopolymers are
currently popular due to their lower cost, relatively straightforward extraction
methods. Starch-based bioplastics are made from renewable resources such
as corn, wheat, or potatoes. Bananas are also known to be rich in starch and
they may possess a untapped potential for being used as a raw material for
starch-based polymer production. Moreover, each source has different
glucan content (amylose and amylopectin) and banana-starch is high in
amylose which has an positive impact on the physicochemical properties and
high inclination to create a film owing to its anhydrous nature.[Lovepreet K.
et al., 2020] The hydrogen bonds between starch molecules can diminish the
mobility of the polymer chains and adversely affect the film's ability to stretch
and deform without breaking when starch is converted into films. In addition,
hydrogen bonds (usually between glucose units) can stiffen the film and
increase its susceptibility to fracturing or cracking under stress. [ Gamage, A
et al., 2022] Therefore, using pristine starch as a mere material for film
formation is not practical. Therefore, modification techniques like plasticizers
(usually polyols) like glycerol is applied to disrupt the crystalline structure and
reduce inter-molecular hydrogen bonding by inserting itself between chains.

The main aim of this study is to adjust the parameters like plasticizer and
cross-linking agent amounts, water-to-biopolymer carbohydrate ratio, and
banana starch-to-gelatin ratio to achieve enhancement in the essential
parameters like tensile strength, elongation at break, swelling ratio,
transparency, water/vapor permeability. Moreover, successful samples will
be subjected to an aging process to test the viability of applying them as a
commercial packaging material. In the present study, gelatin, cross-linking
agents, and plasticizer are obtained from chemical companies, while starch
is extracted from waste banana peels via the method proposed by Jiang et.
al. (2015) with some modifications. Banana peels are washed and soaked in
the 0.05 M citric acid solution to cease the browning and carbohydrate
decomposition. Subsequently, banana peels are dried in a hot air convection
oven at 70°C for 24 hours to eliminate the volatile organic components. Dried
peels are ground and homogenized in distilled water and filtrated through a
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sieve. The collected filtrate is centrifuged (5000 rpm, 15 min, 20°C) and the
supernatant is disposed of while the precipitate is treated with NaOH solution.
The last step is done to ensure the removal of soluble fibers from the
precipitate. Following this, the mixture is washed with distilled to remove excess
NaOH. Once the washing step is done, the precipitate will be centrifuged again
at the mentioned conditions and dried at 50°C for approximately 20 hours. After
extracting the starch, several polymeric films with varying proportions of
plasticizer, carbohydrate, gelatin, and a cross-linking agent will be prepared. The
agents is be added to the beaker and mixed at room temperature. The
gelatinization and cross-linking process will be carried out at 75°C for 10-15
minutes. The films are fabricated by solvent casting method and dried at 60°C
for 12 hours after degassing procedure inside a vacuum oven.
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There is a growing interest in the use of bio-based materials to promote
sustainable chemistry in the production of various products across different
industries. PUR synthesis still relies heavily on the petrochemical sector. There
are certain concerns associated with the oil sector, including sustainability,
environmental pollution, economic volatility and resource depletion (Dhiraj S
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and Anagha S, 2022). The focus on sustainability has led to the exploration
of alternative methods of using renewable resources for the conversion of
raw materials into demandable products. Thus, to eliminate the reliance on
petroleum-derived materials, it is preeminent to find and produce alternate,
namely vegetable oils which are organic, cost-effective, and economically
viable and present in abundant amounts. Bio-based oils are gaining
prominent attention as they can replace petroleum-derived raw materials in
various industries. Using castor oil as an alternative has additional benefits,
such as biodegradability, solubility in most solvents, reasonable price, and
the potential to introduce industrially adaptable and valuable products. More
broadly, castor oil possesses the richest source of ricinoleic acid, accounting
for approximately 87-90% , which is a highly functional fatty acid comprising
3 hydroxyl groups enabling to obtain PUR foam with direct method. By
avoiding the pretreatment stage, the environmental impact of producing
castor oil-based polyols can be decreased as pretreatment process can
involve the use of chemicals and energy which is undesirable in terms of
environmental sustainability. Also, untreated castor oil is more cost-effective
than processed castor oil lowering the overall cost of PUR foam production.
The implementation of this project is based on production of castor oil-based
polyols and rigid PUR foams that can have various applications sectors,
including thermal insulation of buildings, automotive manufacture and in
shoes industry.
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Figure 30. Synthesis of rigid foam.

The initial study is related to direct addition of oils without pre-treatment
method and the main factor for obtaining bio-based polyurethane foams is to
use water as a blowing agent and biomass-derived oils instead of petroleum-
based components. Moreover, in this present study, reactants have been
taken in different proportions to derive comparison about how used
substances are likely to affect final product. As a first stage, castor oil and
glycerol mixture are prepared in 70 wt% and 29wt%, respectively. After
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acquiring the homogenous mixture, 1 wt% water and the catalyst which is
Dibutyl Tin dilaurate (DBTDL) are added to the blend while immediately the
desmodur | 75 as Toluene diisocyanate (TDI) whose mass is equal to the
total mass of other substances is mixed for about a minute. Once the reaction
is completed, the volume of rigid foam is enhanced by approximately 3-4
times, as a result, low thermal conducted foam being directly related to
foam’s density is obtained which is able to be utilized as an applicable
insulation material. The density value of foam can be reduced by introducing
a negligible amount of water to increase the formation of CO2 generated by
the reaction of water and TDI (AD Macalino, VA Salen and LQ Reyes, 2016).
Figure 1 above demonstrates three formation stages of PUR foam as a result
of mixing in aforementioned proportions.

In the second stage of this study glycerolysis method is implemented to
cause changes in properties of reagents and make comparisons between
products of 1st and 2nd investigations since glycerolysis reaction enables the
formation of mono- and diacylglycerols (MAG and DAG), which can be
considered to be high-effective biopolyols with the presence of more hydroxyl
groups (Camila S, Thais Fraga, Vanya M.D, 2016) Various compositions of
glycerol, water and castor oil will be scrutinized to acquire the most optimum
properties for PUR foam. To conclude, the focus of this study is to examine
the characteristics of biopolyols with different compositions of reactants and
their effect on the structure of PU foam produced through the chemical
glycerolysis of castor oil and glycerol. As a result of this study, it can be
contemplated that as the number of hydroxyl groups increased due to applied
glycerolysis method, properties of polyurethane were enhanced compared to
the product obtained in the first part. Moreover, it was observed that addition
of more castor oil resulted in smooth effects on reactions, however, when the
amount of castor oil was less and that of glycerol was higher, reactions
became highly exothermic which made the control of reactions more
challenging.
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Computational chemistry is a branch of chemistry that uses the results
of theoretical chemistry incorporated into efficient computer programs to
calculate the structures and properties of molecules and solids, applying
these programs to real chemical problems. Ab initio, semi-empirical, and
molecular mechanics are methods of computational chemistry often used to
analyze molecular structures [1-2].

In the last few decades, significant advances have occurred in
computational modelling towards understanding the nature of active sites
and key reaction steps [3]. It is known that ligands in metal complexes play
an important role in the formation of catalytic active centers in organometallic
catalysis. The nature of the catalytic centers is also known to have a great
influence on the preparation of (co)polymers with various structures. For this
reason, ligand selection is a very important factor to obtain products with
desired properties.

Some recent advantages in experimental and computational studies of
new zirconium-containing complex catalytic systems for ethylene copoly-
merization are presented. Arylimine metal complexes synthesized with
“grafted” ionic-liquid ligands were tested in the liquid-phase copolymerization
process of ethylene in the presence of aromatic solvents. It has been shown
that the prepared catalytic systems can be used with ionic liquids such as
[bmim]BF4 and [bmim]HSO4. These catalytic systems using organoalumi-
num compounds such as methylaluminiumoxane and (C2H5)2AICI provide
the formation of linear PE mixtures with high density, different thermos-
dynamic properties, molecular mass distribution and crystallinity. It has been
found that these catalytic systems allow to control the structure and
composition of the products obtained.

Computational studies of ligands in synthesized metal complexes
performed by using HyperChem software (version 8, Hypercube Inc.).
Structural parameters, activation energy, dipole moment, bond angle, the bond
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length, the HOMO and LUMO orbitals of the ligands were calculated [4]. It was
found that 4-methyl salicylic aldehyde + 2,6-dimethylaniline based ligand gives
metal complex (MC1) a higher polarity and less stability. Whereas salicylic
aldehyde + aniline based ligand gives metal complex (MC2) less polarity and
high stability. The solubility of these complexes in ionic liquids during the
polymerization of ethylene leads to obtain similar activity under the same
conditions and production of high-density polyethylene in the presence of both
catalytic systems. However, the molecular mass distribution in the presence
of these catalytic systems are different. The molecular mass distribution is
narrower in the presence of MC1 whereas broader molecule weight values are
obtained in the presence of MC2.
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Bildiyiniz kimi, denizda neft hasil edilon yataglarda tez-tez avadanligla-
rin korroziyasi ile bagh problemler yaranir. Eyni zamanda bize malumdur ki,
bu problemlar su muhitinde olan bazi bakteriyalarin metal konstruksiyalara
tasir ederak, hamin avadanliglarin korroziya naticasinde siradan ¢ixmasina
gatirib ¢ixarir. Taqdim olunan isda neft hasilati zamani avadanlhiglarin hamin
su muhitinde olan bakteriyalardan muhafize etmoek Ucun istifade oluna
bilacak bakterisidlar haqqinda mealumat verilir [4-5].

Ylksak reaksiya qabiliyyatine malik aktiv markazlarin olmasina gore
heterotsiklik birlegmalar, o cimlaedan onlarin doymamis nimayendalari Uzvi
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kimyada muhidm rol oynayir. Bu melumatlardan istifade edarek aparilan
tedgigat zamani asetilen sirasinin glisid efirina etilendiaminle tesir ederak
70-80% ¢iximla muvafiq aminospirt alinmisdir.

HZN\(I;H2
N R O :O‘: T‘THz(CHz)zNﬂz> _ }R/O\X/NH
R R
R=R!=CH,

Apardigimiz tedqiqatlar naticesinde muayyan edilmisdir ki, aminospirt
175-180 °C temperaturda sidik covhari ile reaksiyaya girerek 90,6% ¢iximla
imidazolidin terkibli birlegsma alinir:

H,N
2cH,

0
OH | OH
I 0 \A/NH OC(NHp), (o) \/\/N /\NH

Sinaq dg¢ln grammanfi va grammdusbat mikroorganizmlar géturililerak,
har iki birlesmanin mikroblara qarsi bakterisid xassaleri dyranilmisdir [1-3].
Sintez edilmis birlagmalerin tadqigi naticesinde miayyen edilmisdir ki, amin
torkibli birlesmalar bioloji aktiv maddalardir, glcli antimikrob xassslara
malikdir, praktik istifads Ggln tévsiys olunur.
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Daha perspektivli, sada ve ekoloji zararsiz texnologiya lGzra 6zlllik as-
garlari almaq va bunun Ggln istifade edilan monomerlarin xammal ehtiyat-
larini genisloendirmak maqsadila karbon tursularinin allil efirlerinin stabillosdi-
rici vinil monomerlari ile radikal i birgapolimerlesma reaksiyalar terafimizden
avvalki tadqigatlarimizda apariimisdir [Kasanmsage 2019, 309-312; Hamidova,
2020 158-164; Hasanova, 2020 188-192 ].

Toeqdim olunan igda Cs-karbon turgusunun allil efirinin (allilkaprilatin)
butiimetakrilat (BM) ve strolla (St) Ggli birge polimerinin sintezi ve slrtkl
yaglarina daha effektiv tasire malik 6zltlik asqari kimi tedqiginden bahs
edilir. Ugll birge polimeri sintez etmakle ayri-ayri 6zliliik aggarlarinin malik
oldugu faydali xassaleri bir asqarda birlesdirmak mumkiindur. Bels ki, poli-
mer zancirinds stirol fragmentinin olmasi stabilliyi, butilmetakrilat fragmen-
tinin mévcudlugu ise depressiya xassaloerini temin edir.

Allilkaprilatin BM va St birge polimerlosma reaksiyasi radikal mexanizmi
Uzre inisiator (benzoil peroksid) istirakinda aparilir. Prosesa monomerlar nis-
batinin, temperaturun va inisiatorun migdarinin tesiri dyranilmig, yiksak ¢ixim
va molekul kitlesinin giymatini temin edan reaksiya seraiti miayyan edilmigdir.
Bu seraitde molekul kitlasi 8000-10000 olan Ug¢lu birga polimerler amala galir.

Birge polimerin qurulusu IQ- vo NMR-spektroskopiya tisullariu ile tedqiq
edilmis ve makromolekul zancirinds monomerlarin névbalanan mangalarinin
oldugu haqiqi birga polimerin alindigi tesdiq olunmusdur. Birga polimerin forz
olunan Umumi formulu beladir:

CH, —c CH, —CH CH, —CH—
cooc,Hy|

COOR
burada n= 20-25, m=12-15, q= 8-10, R — kapril tursusu radikali
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Birgapolimerilasma zamani monomerlar nisbatininden asili olaraq ham
neft yaglarinda, ham de sintetik mirakkab efir yaglarda hall olan, agiq sari
rongli 6zIU Gg¢lu birgapolimerlar alinmigdir.

Sintez olunmus Ggll birgapolimer nimunasi Gsin molekul kitle paylan-
masi (MKP) éyranilmig, onun dar molekul kutle paylanmasi ile (Mw/Mn=1,31)
xarakteriza olundugu muayyen edilmigdir.

Birgapolimerin optimal seraitde sintez edilmis nimunasinin termiki
davamhligi termogravimetrik (TQ) ve diferensial termiki analizi (DTA) ile dy-
renilmis, alinan ylksak naticaler (derin parcalanma t=497,5°C, galiq kitle =
6,04%) birgapolimerin surtkl yaglarinda 6zlulik asqari kimi istifade edile
bilacayini tesdiglemisdir.

Sintez edilmis birgapolimerlar slrtkli yaglarina 6zliltk asqarlari kimi
taedqiq edilmisdir. Miayyan edilmisdir ki, molekul kitlesi taxminan 10000 olan
birge polimerdan surtkl yaglarina 1,5-3,0% olave etdikda yaglarin 6zlulik
indeksinin giymati baza yaginin tebistinden asili olaraq 15-18 vahid artir. Bu
gOstericilara gore sintez edilmis Ugll birgepolimerlar malum 6zIUlGk asqgarlari
ile bir saviyyada olub, termiki tesirlora qarsi davamliliglarina gore onlardan
xeyli Gstlindir.

Birlesmanin tarkibinda efir vo (met)akril gruplarinin olmasi sintez olun-
mus birgapolimera depressor xassaleri vermisdir, masalan, mineral yaglarin
donma temperaturunun 20-25°C asagi dismasina sabab olur.

Belolikla, kapron tursusunun allil efiri (alliikapronat), BM va St li¢li birge-
polimeri yiksek 6zlilik-temperatur va depressor xassalarine malik, hamgi-
nin surtkd yaglarinin termiki davamhligini yaxsilasdiran effektiv 6zltlik as-
gari oldugu miayyan edilmisdir.
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Hazirda senayeds istifade olunan alkilfenollarin akseriyyati fenolun
polimer-distillat ile alkillesmasindan alinir. Son vaxtlar polimerdillatin istifa-
dasi basqa samta yonaldiyindan (polimerdistillat destruksiyaya ugradilaraq
benzine komponent kimi istifade olunur) fenolun alkillesma reaksiyalarinin
sahasinde alkillegdirici agent qithdr yaranmigdir.

Taqdim olunan isda fenolun seolit torkibli katalizatorla istirakinda asagi
oktanli benzinlarin pirolizi prosesinde alinan divinilsizlagdiriimis C4 fraksiya-
sinin dimerlagsma mahsullarinin 100-195°C fraksiyasi (PDF) ile alkillesma
reaksiyalarinin tedqigindan bahs edilir.

Fenol ilo alkillesdirici agent kimi C, fraksiyasinin (BIiF) seolit katalizatoru
Uzerinda dimerlesmasinden alinmig izobutilinin oligomerlarindan (40.5%-
dok) istifade olunmusdur. BiF- ni dimerlasdirdikde alinmis mahsulun terkibi:
C3-C7- 1.07%; izo-oktan - 0.15%; di- izobutilen - 38.78%; diizobutilenin
izomeri-21.09%; trimerlar - 32.76%; tetramerlar va yuxari - 6.17%.

ilkin xammalda izobutilenin dimerinin va trimerinin gatiigini artirmaq
maqsadila alkillesma reaksiyalari Gc¢ln izobutilenin oligomerlarinin 100-
195°C fraksiyasindan istifade edilmisdir. PDF asagidaki tarkibe malikdir: Cs-
C7- 0.68%; izo- oktan- 0.54%; diizobutilen- 51.35%; diizobutilenin izomeri
27.60%; trimerlar 18.83%. Gorunduyu kimi 100-195°C fraksiyasinin tarkibin-
da 51.35% diizobutilen var. Demali, fenolun PDF ila alkillesma reaksiyasinin
asas moahsulu para- Ucllioksilfenol olacaqdir.

PDF- nin fiziki- kimyavi gostericileri: gaynama temperaturu 100-195°C;
n2%} - 1.4436; P - 0.8186; m.k 120.

Alkillagsma reaksiyalarinin apariimasi tgun seolit terkibli Slokar — 2
va KH- 30 katalizatorlarindan istifade edilmigdir. Hor iki katalizatordan
istifade etmakla alkillesma reaksiyalarinin optimal seraitini tapmagq
Ucln reaksiyanin temperaturunun vaxtinin, ilkin komponentlerin mol
nisbatlarinin va katalizatorun migdarinin maqgsadli mahsullarinin gixi-
mina ve segiciliyina tasiri arasdiriimisdir. Muayyan edilmisdir ki, tapil-
mis 120-125°C temperaturda fenolun PDF- 8 1:3 mol nisbatinds, 3-5.5
saat muddatinde va katalizatorun 10- 12% miqdarinin giymatlarinda
magsadli mahsullarin ¢iximi 76.4- 81.7% (goéturilan fenola gora),
segiciliyi ise 92.1- 93.6% (maqgsadli mahsula gora) tagkil edir.
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