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I BOLMO. NUVO VO RADIASIYA
TOHLUKOSIZLIiYI

RADIOAKTiV MONBOLORIN RADIASIYA
TOHLUKOSIZLIYI
Yadigar Cafarov', islam Mustafayev'?
AR Elm va Tahsil Na2|rI|y|n|n Radiasiya Problemlori Instltutu
Azorbaycan Memariig va Insaat Universitet*
yadjafarov@rambler.ru

Akademik M. Karimovun diggot yetirdiyi elmi istiqgamatlordon
biri radioaktiv manbalarin fozada yaratdig radiasiya fonunun tacriibi
vo hesablama giymatlorinin toyin olunmasindan ibarat olmusdur.
Radiasiya tohliikosizliyinin tomin olunmasinda radioaktiv monbodon
miixtolif masafolords va istigamotlordo monbonin yaratdig: radiasiya
fonunun hesablanmasi mosolosi qarsiya c¢ixir. Burada tobii Ki,
miihitin xarakteristikasinin nozors alinmasi miihiim shomiyyoat kosh
edir.

Bu moruzodo ®°Co izotopundan buraxilan gqamma-kvantlarin
mixtolif mosafolordo yaratdigit  stia seli vo doza giiciiniin
hesablanmasi naticalori miizakira olunur.

Aktivliyi A olan radioaktiv izotop R radiuslu dairavi sahado
bircins paylanarsa, vahid sahays diison radioaktiv niivelorin sayini:

Az,
_ Al _ Age 2 (1)

S TR2 TTR2

ifadosi (1) osasinda toyin etmok olar ki, burada Ay-mabayin
yiiklonmo aninda aktivliyi, T: = 5,2714 il izotopun yarimgevrilmo
2

periodu, t-manba aktivlosondon sonra kegon miiddatdir. Onda dairavi
sahoanin markazindan r masafods dr qalinlight qursagin yaratdigi siia
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selinin sixlig1 (2), yoni vahid zamanda vahid sothdon kegon y-
kvantlarin sayini:
d(p — & . 2nrdr . e_ﬂ\/dz-l-hz (2)

4 (r2+h2)

ifadosi osasinda toyin etmok olar ki, burada, h vo d uygun olaraq
noqtonin saquli va tifliqi vaziyyatlori, u-havanin zaiflotmo omsalidir.
Ogor (2) ifadssini 0-dan R-o godor inteqrallasag, dairavi sahonin
fozanin istonilon néqtasinds yaratdigr siia selinini sixlhigi tigiin:

0= fRﬁ_ 2nrdr .e_m/m (3)

0 47 (r2+h2)

ifadosini (3) almis olariq.
Enerjisi E olan monoxromatik y-kvantlarin havada udulma
dozasinin giicii:

(mev
saat

) = 062784 ¢ () - E(MeV) - g (E) (%) (4)

sm2-san

ifadasi (4) ils toyin edilir ki, burada, u,4(E) - havada enerjisi E olan
kvantin udulma omsalidir. MATHCAD proqrami osasinda asagdaki:

v Monboyin aktivliyinin zamana gors doyismasi;

v' Noqtavi monbayin fozada yaratdigi y-kvantlarin selinin
sixl1g1 vo udulma dozasimin giicii;

v Aktivliyi A olan radioaktiv monbs niivalori radiusu R olan
dairavi sahads borabor paylanarsa, onun fozada yaratdig: y-
kvant selinin sixlig1 vo udulma dozasi giiclinlin zamana, iifiiqi
Vo saquli mosafoloro vo dairovi sahonin radiusuna goro
doyismasi barads hesablamalar aparilmisdir.
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APPLICATION CHARACTERISTICS OF EXPRESS
METHODS FOR THE DETECTION OF EXPLOSIVE
SUBSTANCES
Kamal Askerov, Saida Ahmadova
National Aviation Academy
saidaahmedovabaku@gmail.com

Improvised Explosives Devices (IED) have long been, and
remain, the weapon of choice for terrorists and insurgents due to the
ease of their manufacture, employment, and destructive potential, as
shown by the attacks that have occurred around the world in the past
few months.

Driving the increased threat is the amount of terrorist
propaganda material available on the internet and on the social
media, which include instructions and “recipes” to manufacture IEDs
and provide tactical advice on how to deploy them.

Since 1970 there have been manuals and books about the
bomb-making, produced by controversial individuals at that time
who wanted to give their support to anti-government movements.
Some of today’s IED manuals descend directly from those bomb-
making “recipes”, even if they have had ideological arguments added
to them with the aim of mobilizing fighters all over the world.

The result is that today anyone can perpetrate quite a
sophisticated attack and even people with no practical experience can
manufacture an IED in their kitchen, whereas previously anyone who
wanted to fight had go to a terrorist training camp, exposing himself
to the danger of being detected by police and security forces.

This report provides a general overview of the IED threat,
analyzing what IEDs are and how they are made. Further, in the
report, the evolution of IEDs has been analyzed from two different
points of view:

- Using the data reported by the Global Terrorism Database
from 1970 to 2017, a statistical analysis has been undertaken to
highlight the peculiarities of the threat related to the IEDs;
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- An in-depth study on the propaganda materials has been
created to analyze in detail the technical instructions on bomb-
making provided by the available manuals. The NATO glossary
defines an Improvised Explosive Device (IED) as: “A device placed
or fabricated in an improvised manner incorporating destructive,
lethal, noxious, pyrotechnic or incendiary chemicals and designed to
destroy, incapacitate, harass or distract”, specifying, “It may
incorporate military stores, but is normally devised from non-military
components”.
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JETEKTOP HOHU3UPYIOLIEI'O U3JTYUEHUS HA
OCHOBE GaS,Se; .«
Kaman AckepoB
Hayuonanvnas Asuayuonnas Axademus
kamaliskra@mail.ru

C menro M3roTOBJICHHS JETEKTOPOB H3IyYeHHS HaMU OBLIO
MPOBEJICHO HCCIEAOBaHUE HM3MEHEHUS TEMHOBOI'O COIPOTHUBICHUS
(nnm TOKA) B mporecce 00JyUYeHHS 3JICKTPOHAMHU U raMMa-KBaHTaMH
B MOHOKpHCTamiax (GaSsSe 1.x. B cBsA3M ¢ 3TUM mIpH 3HAYCHHAX
X= 0; 0.05; 0.15; 0.2; 0.25 w3y4yeHO HU3MEHEHHWE TEMHOBOTO
CONPOTHUBIIEHUSI B  TMpolecce OONydeHHs dJIeKTpoHamu. B
MOHOKpHCTaJIaX TBepAoro pactBopa Ga S 25 Sep7s 0OHapyKeHO
MaKCHMaldbHOE€ W3MEHEHHE M OBICTPO BOCCTAHOBIECHHE TEMHOBOTO
conpotuBnenus (4-6 c¢). Ha puc.l mpeacraBieHbl 3HAYEHUS OT
CoCTaBa TBEPJIOTO pacTBOpA.

B kauecTBe UYYBCTBUTEIBHOTO 3JIEMEHTA JJII W3TOTOBJICHHS
JNETEKTOPOB M3IYYCHHUS MBI MCIIONB30BalUd TBEPHBIM pacTBop Ga S
025 Sep7s. Ciemyer OTMETHTh, 4YTO JHWAMMA30HBI HW3MEpPEHUI
CYILIECTBYIOIIUX JETEKTOPOB CO CTOPOHBI OONBIINX MOIIHOCTEH
raMMma-m3JIy9eHHs W  T[OTOKOB  O€Ta-4acTHI] HE  OTBEYAIOT
TpeOOBaHUSAM, MPEABSIBISIEMBIM K HUM B HACTOSIIIEE BPEMSI.

Pacumpenne nuanazoHa U3MEpEeHHl B CTOPOHY OOJBIINX
SHEPruil U  MOIIHOCTEH 103 PErHuCTPUPYEMOrO  M3ITyUYCHHS
3aTpyJHEHO, TJIABHBIM O0pa3oM, B CBSI3M O TEM, 4TO OOJIbIIHE
MOTOKA W3IIyYEHHUS BBI3BIBAIOT B YYBCTBUTEIHLHOM DJIEMEHTE
HeoOpaTuMble W3MEHEHHs. J[pyruMu CIIOBaMH, IOCIE TPOBEACHHS
MEPBOrO0 MW3MEPEHHsS] UYBCTBUTEIBHBIM JJIEMEHT H3MEHSIET CBOU
CBOWCTBA, ® JICTEKTOp OKa3bIBacTCA HETNPUTOTHBIM  JIJISt
MOCJIEIYIOIUX U3MEPEHUM.
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BJIMSTHUE HOHU3UPYIOINX NU3JTYYEHUN HA
OCHOBHBIE TAPAMETPBI ®OTOJANOJ10B HA OCHOBE
CEJIEHUJIA UHIU S
Kamaua Ackepos
Hayuonanvnas Asuayuonnas Axkademus
kamaliskra@mail.ru

B mHacrosmiee BpeMs OOJBIION MPaKTUYECKHMH W HAYYHBINA
UHTEPEC MPEACTaBISAIOT pa3paboTKa TEXHOJOTMH U H3TOTOBJIECHUE
paZualMOHHO-CTOUKUX (DOTOMPUEMHUKOB Ha OCHOBE CIIOUCTBIX
coenunenuit st ommkuenn MK-obnactu criektpa. Takue hoToanoasl
MOTYT TPUMEHSTHCS B MpPUEMHHUKaX BuauMmoro u OmmxHero MK-
U3Ty4yeHus, pabOoTalOIUX B YCIOBUSAX IIOBBIIIEHHON paaualuu.
Ou3nyecKkue OCHOBBI TEXHOJOTHUU M3TOTOBIEHUS (POTOAUOAOB Ha
OCHOBE CeJICHWJIAa WHIUs TMOApOOHO omwcanel B [1]. Bumsaue
MOHU3HPYIOLIUX W3ITy4eHU I pa3IMYHOrOo BHJIA Ha
AIEKTPOPU3NIECKIE u (hoTodIeKTpUUECKIE CBOMCTBa
MOHOKPHUCTAITTMYECKUX 00pa3I0B ceJeHH1a UHANS U (POTOUOIOB HA
€ro OCHOBe HcciieoBaHO B [2].0OqHako MOAPOOHBIX HCCIIEIOBAHUM
pajualoOHHONW CTOWKOCTH (JOTOAMOJOB HA OCHOBE CETICHHa WHIMS
IIPOBEJICHO HEAOCTATOYHO.

JlanHass  cTaThsd  TOCBSIIEHA  MCCIEJOBAHUIO  BIMSHUSA
UMUTHPYIOITNX  (AKTOPOB  SJAEPHOTO B3phIBA W MPOTOHHOTO
oOnydeHus: Ha (HOTORNIEKTpUUYECKHE CBOWCTBA (HOTOAMONOB Ha
OCHOBe ceneHunga uHaus. Mccneayemble (oTonpueMHUKH OBLIN
MOABEPTHYTHI CIIEIYIOUIMM THIaM HOHU3HUPYIOLIUX H3JIy4eHHIl: Ha
BO3/ICIICTBUE MOpakarolux (akTopoB saepHOro B3peiBa (AB) c
YpOBHEM HEUTpoHOB ¢ odHepruer >0,1 MdB u dmaroencom
3,0-10% em? UMITYyJbCHOTO  TaMMa-U3JIy4Y€HUS  MOIIHOCTBIO
1,0-10"° P/c Ha BO3zeiicTBHE MPOTOHHOTO U3Ty4YeHUS C (IIIOCHCOM
5,0-10" em”.

Jo u mocie yKa3aHHBIX BBIIIE BUJIOB HOHU3UPYIOIIETO
W3ITy4CHUS U3MEPSUIUCH CHEKTpaJIbHbIE XapaKTEPUCTHKH,
AMIUTUTYIHO-4ACTOTHBIE XapaKTEPUCTUKH, MOHOXpOMAaTHUECKas H
BOJIBT-BAaTTHAs! YyBCTBUTEILHOCTH (POTOANO/IOB.
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HIGH-LEVEL RADIATION AND RADIATION
PROTECTION MEASURES RESULTING FROM NUCLEAR
PROCESSES
Nurida Akbarova, Billura Hajiyeva
Nakhchivan State University
nurida.akbarova@yahoo.com, billur_haciyeva@mail.ru

High-level radiation resulting from nuclear processes is a
complex and significant issue. Before delving deeper into this topic,
it is essential to understand nuclear processes and the importance of
radiation.

Nuclear processes are the activities that occur within atomic
nuclei. These processes are generated through various mechanisms
between protons and neutrons, preserving the stability and
conventional form of atomic nuclei. Nuclear processes are
fundamental to nuclear reactions and the energy they produce.

Radiation refers to the emission of energetic particles or
electromagnetic waves in various directions in space. Radiation can
be categorized into two main types:
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1. lonizing Radiation: This type of radiation has the power to
ionize atoms and molecules, meaning it can strip them of
their electrons and cause them to become charged. Examples
of ionizing radiation include energetic photons such as X-
rays and gamma rays or particles like alpha and beta
particles. lonizing radiation can have a significant impact on
human health, and strategies to combat it involve radiation
awareness, safety measures, and reducing radiation exposure.

2. Non-lonizing Radiation: Non-ionizing radiation refers to
the type of radiation that does not ionize atoms and does not
significantly alter electrons. It includes energetic waves
produced naturally and artificially, ranging from radio
frequencies to microwaves. The effects of this radiation on
human health are extensively studied and regulated through
normative measures.

High-level radiation caused by nuclear processes primarily
occurs during nuclear reactions, nuclear bomb detonations, nuclear
energy utilization, and the operation of nuclear reactors. This effect
occurs when the integrity of the nucleus is compromised, and
nuclear forces are significantly reduced. Radiations from nuclear
reactors, nuclear weapons, and inter-nuclear reactions in regions are
analyzed to ensure radiation safety measures.

To delve deeper into this topic, it is beneficial to discuss
additional subtopics such as nuclear processes, nuclear weapons,
nuclear energy, and the operation of nuclear reactors, while also
referencing the latest scientific research and measures related to
nuclear safety from official websites and academic articles.

Radiation Risk and Measures

1. Assessing and Diversifying Nuclear Risks Worldwide:

Reducing the number of nuclear facilities globally, controlling

the proliferation of nuclear weapons, and diversifying nuclear

risks can help mitigate radiation risks. International
agreements and decreasing demands for materials in nuclear
weaponry can contribute to achieving this goal.
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2. Enhancing the Safety of Nuclear Reactors: Safety measures
in nuclear energy production must be applied during the
development and operation of nuclear reactors. Technological
advancements and effective monitoring of safety can help
prevent reactor accidents.

3. Education and Information: Comprehensive education and
information about radiation and nuclear energy risks can
empower individuals to understand and take protective
measures. It is essential for the general public to acquire
knowledge about radiation safety and adhere to existing safety
norms in this field.

Conclusion
Nuclear energy and radiation safety are serious and hazardous
concerns. The impact of radiation on human health and the
environment is one of the primary issues associated with nuclear
energy applications. Combining technical, political, and educational
measures is crucial to enhancing safety. This approach represents the
most optimal way to utilize nuclear energy while minimizing the
risks associated with radiation.
References
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QURAQLIQ VO RADIASIYA STRESLORININ TRITICUM
MONOCOCCUM MACEDONICUM VO TRITICUM
DICOCCUM AERUIGINOSUM -un BOZI BIOKIMYOVi VO
TEXNOLOJI GOSTORICILORINO TOSIRININ
MUQAYIiSOLi OYRONILMOSI
Camals Orucova® 2
AR EIm va Tohsil Nazirliyinin Radiasiya Problemlori Institutu’,
Molekulyar Biologiya vo Biotexnologiyalar Institutu®
jamala.orujova@gmail.com

Diinyada oan ¢ox becarilon bitki olan bugda biitiin okingilik
arazilarinin toxminon 30%-do yetisdirilon vo ohalinin orta giindalik
kalori ehtiyacinin demok olar ki, besdo birini tomin edon ¢ox
ohomiyyatli bir bitkidir. Diinyada bugda istehsal edon on asas region
var: Avropa, Rusiya, Kanada, ABS, Ukrayna, Avstraliya,
Qazaxistan, Tiirkiys, Argentina vo Braziliya. Hansi ki, onlar global
bugda okin sahasinin 54%-ni, naticads biitiin bugda istehsalinin 57%-
ni vo bugda ixracinin 92%-dan ¢oxunu toskil edirlor. Son ikisi istisna
olmagla, biitin bu bolgalor quraqliq tohliikesi altindadir. Bu
sobobdon iglim doyisikliyino vo quraqliq hallarina ¢ars axtarmagla
yanasli, quraq soraitds yetisdirilo bilon va yiiksok moahsul veran bugda
sortlarinin  okilmosi vo bu bugda sortlariin stiinliklorinin elmi
arasdirmalarla ortaya ¢ixarilmast da vacibdir.

Bu deyilonlori nazoro alarag, biz do todgigat obyekti kimi
secdiyimiz  T.monococcum vo T.diccocum bugda toxumlarini
sopindon avval gamma siialarla siialandirib, agiq sahads siini quraqliq
soraitindo vo normal suvarilan saholordo okorok todgiqatlar
aparmisiq. Secdiyimiz bugda ndvlori demok olar ki, miasir
bugdalarin acdadidir. Bels ki, Mezolit - Neolit dovriinds bu bugdalar
Kohno Diinyanin sakinlori iigiin asas gida monbalorindon biri kimi
xidmat edirdi. Sonralar T.dicoccumdan seleksiya yolu ilo bark bugda
yetigdirildi. T.dicoccum eramizin ovvallorinds bugdanin  digor
becoarilon novlari torafindon tarlalardan sixisdirilib ¢ixarildi. 1924-cii
ildo tapilan 3000 illik qodim Misir bugdasinin genom ardicillig
bitkinin T.dicoccum bugdasindan amals galdiyini gostordi.
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Toqdim etdiyimiz tezis sopindon ovval 10 Gy vo 50 Gy
dozalarda stialandirilmis bugda (T.monococcum vo T.diccocum)
toxumlarindan alds edilmis bitkilords fotosintezedici pigmentlarin va
prolinin miqdarina, hoaginin bu bitkilorin mohsulu olan danlarin
keyfiyyat gostaricilorine dair naticolori ohats edir. Ilk olaraq hor iki
genotipdo xlorofillor vo karotinoidlorin miqdarina nozor salsaq,
stialanmig variantlarda quraqliq sahads pigmentlorin miqdarinin
suvarilanla miiqayisado azaldigini1 gorarik.

Prolinin miqdarina dair naticalor daha kaskin forglorlo 6ziinii
gostorir. Suvarilan sahoya nisbaton quraqliq sahado 0 Gy (control)
variantda prolinin miqdar1 hor iki bitkids toqriban 2 dofo artmisdir.
Bunu da prolinin osmoprotektor xassasilo izah etmok olar. Bitkilorin
su catismazlifina cavab reaksiyasinin iki miihiim qrupu var.
Bunlardan biri osmotik tonzimlomoalor etmoys, membranin
pargalanmasina manea toratmoays Vo miioyyan fermentlori tosirsiz
hala gatirmaya imkan veran prolin kimi osmolitlori istehsal etmok vo
toplamaqdir. Quraqgligla alagali bazi genlarin va signal 6tiiriilmasinda
istirak edon elementlorin, transkripsiya faktorlarinin, antioksidantlar
vo mixtolif ROS  supressorlari  kimi qoruyucu ziilallarin
tonzimlonmosi iso ikinci qrup cavab reaksiyasi hesab edilo bilor.
Stialanmig variantda (50 Gy) bu moanzaranin oksini miisahido edirik.
Quraqliq sahodo bitkilorin yasil yarpaqlarinda prolinin miqdar1 2
dofaya goador azalmigdir. Bu da toxumlarin sapindan avval siillanmaya
moruz qalmasinin naticasinds yuxarida qeyd etdiyimiz kimi, streso
qarst digor miidafio sistemlorinin igo diismasi hesabina quraqliq
soraitinds prolins ehtiyac duyulmamasi kimi izah edils bilar.

Danin keyfiyyat analizi T.monococcumun danlarinin torkibinda
kleykovinanin miqdrinn 0 Gy, 10Gy vo 50 Gy variantlarin
hamisinda 0 % oldugunu gostordi. Bu natico odobiyyat
materiallarinin tohlili zaman1 da 6z tesdiqini tapdi. T.monococcumun
donlarinin torkibinds ziilalin miqdar1 iss ham suvarilan, ham do
quraqliq sahado 0 Gy variantlarda 0 % oldugu halda, stialanmis
variantlarda (16-17)% araliginda doyismisdir.
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T.dicoccumun donlorinds iso kleykovinanin miqdart hom
suvarilan, hom do quraqliq sahods siialanmis variantlarda 0 Gy —ya
uygun variantla miiqayisads daha ¢ox olmusdur.

RADIASIYA SUALANMASININ BIOLOJi OBYEKTLORO
TOSIRI
Narmin Quliyeva
AR EIm va Tahsil Nazirliyinin Radiasiya Problemlari Institutu
guliyevanarmin.1991@gmail.com

Qida radiasiyasi (qida mohsullarina ionlasdiric siialarin tatbiqi
prosesi) zararvericilori vo mikroorganizmlori aradan galdirmaq va ya
azaltmaqla qidanin tohliikosizliyini artiran vo saxlama miiddatini
uzadan bir texnikadir. Bununla yanasi molumdur ki, bu giin ekoloji
bohranin koskinlosdiyi bir soraitdo otraf miihitin miixtolif stres
amillorinin  bitkilorin  boyatma vo inkisafina, onlarin keyfiyyot
gostaricilorine, mohsuldarligina tosir edir. ©dobiyyat materiallarinin
tohlili gostorir ki, radiasiya texnologiyalarindan istifadoys asaslanan
tisullar son illor daha genis totbiq olunan yeni fiziki tisullardandir.
Buna sabab kigik dozalarda radioaktiv siialanmadan istifadonin hom
do bozi istiinliikklora (stimullagdirict  effektin - olmasi, okin
materialinin yiikksok doracods zorarsizlogdirilmoesi, okin materiali
ticlin  letal sonlugun olmamasi, emal zamami toxumlarin
zodolonmasinin - minimuma  endirilmasi, induksiya  olunmus
mutasiyanin olmamasi, enerji sorfinin azaldilmasi) malik olmasidi.
[1]

Stialanmanin bir ne¢o moQsadi vardir. Bunlara miihafizo,
sterlizasiya, ciicorma va yetismo miiddatini qisaltmaq vo s. aiddir.

Bu giino godor aparilmis tadqigat islorinin naticalorindon aydin
olur ki, kand tosarriifat1 bitkilorinin toxumlarinin sapindan avval
stimullagdirici  dozalarda vy stialarla islonmasi genetik inkisaf
programini dayisdira bilmasa do, bu siialanmanin enerjisi requlyator
sistemlorino tosir etmoys Kkifayat edo bilor. Bu iso inkisaf
programinin reallagsmasini siiratlondira bilir. Noticada ontogenezin
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ilkin fazalarmin kegmasi siiratlonir, bitkinin yetismo miiddati qisalir,
olverisli soraitlordo iso mohsuldarliq arta, onlarin keyfiyyot
gostaricilori yaxsilasa bilir. Son illorin todqiqatlar1 gostorir ki,
sadoaliyi vo ucuz basa golmosi ilo segilon toxumlarin y-siialarla
islonmosi sokor ¢ugundurunda sokarin, donli bitkilordo =ziilalin,
kartofda nisastanin, dorman bitkilorindo alkoloidlorin, torovoaz
bitkilarinds vitaminlorin migdarinin artmasina sobab ola bilir. [2]
Stialanmanin canli organizimloro miixtolif tosirlori vardir. Belo
ki, radiasiyanin tosiri patogen organizmlords mohv vo galict DNT
zodalonmasina sobab olur. Bu prosesds onlar genislonma va goxalma
gabiliyyatini itirirlor. Asagi dozalarda stialanma ( 1Qr) sterilizasiya
tosiri gostorirlor. Siialanma bitkilorin inkisafina stimullasdirict tosir
edir vo onlarin keyfiyyoat gostoricilorini artirir.Toxumlarin sopindon
ovval y-siialarla islonmasinin duz stresi do daxil olmaqla, miixtolif
stres amillorinin zororli tosiri soraitindo inkisafin1 stimullagdira
bilmasina dair do malumatlar vardir. [3]
9dabiyyat
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RADIOPROTECTIVE PROPERTIES OF GUANINIUM-ZINC
CHLORIDE COMPLEX IN WHEAT SEEDLINGS
Elshan Shamilov', Asim Abdullayev?, ibrahim Azizov?
Institute of Radiation Problems?,

Institute of Molecular Biology and Biotechnologies® MSE RA
elshanshamil@gmail.com, sebrioglu@gmail.com,
ibrahim.azizov47@gmail.com

Research  shows that nitrogen-containing heterocyclic
compounds increase the body's internal defense mechanisms and its
detoxification capacity. The presence in its composition of a
combination of oxygen and nitrogen atoms, as well as unsaturated
bonds increases the physiological activity of these polyfunctional
compounds. It has been shown that derivatives of purine bases have
pronounced antioxidant and radioprotective properties. Moreover,
they showed the most effective radioprotective properties when
introduced into the body before irradiation.

One of these compounds is guanine CsHsNsO, a nitrogenous
base, an amino derivative of purine (2-aminohypoxanthine), which is
an integral part of nucleic acids. In the body, guanine plays a
protective function, which is very important under the action of
various stress factors, including radiation. Therefore, the study of the
radioprotective properties of guanine complexes with biogenic
metals is very promising.

The main goal of the study was to study the anti-radiation
effect of the guaninium-zinc chloride complex on irradiated wheat
seeds of the “Guneshli” varieties at a dose of 100 and 200 Gy.

The synthesis of the guaninium-zinc chloride complex was
carried out according to the procedure described in the literature [1].

The object of the study was the seeds of wheat varieties
"Guneshli”. Wheat seeds were irradiated at doses of 100 Gy and 200
Gy using a URI (K-25) device, the source was *°Co. In all studies,
we used 0,01 % and 0,001% solutions of the complex.

The effect of guaninium-zinc chloride complex on
morphological and biochemical parameters in wheat seedlings
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obtained from gamma-irradiated seeds was studied under field
conditions. Studies were carried out at different stages of
development of wheat seedlings. The amount of chlorophyll
pigments and carotenoids was measured on a Multiscan GO
spectrophotometer. The influence of the complex on the efficiency of
photosynthesis (the maximum quantum vyield of photosynthesis -
Fv/Fm) as well as on the indicators of wheat productivity was
studied.

The results of the experiments showed that the treatment of
wheat seeds before irradiation with 0,01% and 0,001% solution of
the guaninium-zinc chloride complex leads to the normalization of
the biosynthesis of photosynthetic pigments and carotenoids and also
has a positive effect on the photosynthetic activity of seedlings. In
studies of productivity indicators we measured the length of the ear,
the number of grains and the weight of the ear. These figures were
significantly higher in the variants where the seeds were treated with
0,01% and 0,001% solutions of the complex. Compared to the first
(0,01%), the second concentration (0,001%) of the complex had a
more effective anti-radiation effect.

Based on the results of our experiments, we can say that
guaninium-zinc chloride complex have a radioprotective effect on
seedlings obtained from gamma-irradiated wheat seeds and
significantly reduce the harmful effects of ionizing radiation.

Reference

Syoichi Shirotake, Takeichi Sakacushi Complexes formed by
guanine or cytosine, and Zn(ll). Chem.Pharm.Bull. 1978, 26(10),
p.2942
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CANDIDA GUILLIERMONDII BDU - 217 MAYA GOBOLOYI
STAMINA iONLASDIRICI QAMMA RADIASIYANIN
TOSIRI

Leyla Kazimh, Minays Bayramova
AR EIm va Tahsil Nazirliyinin Radiasiya Problemlari Institutu
kazimlileyla@gmail.com, minayabayramova04@gmail.com

Maya gobaloklari godim dovrlardon etibaron todgigat obyekti
olaraq alimlarin diggstini calb etmokdadir ki, bu da onlarin malik
olduglar1 doayarli vo praktikada genis istifado oluna bilocok
xtisusiyyoatlordon irali  golir [1]. Bu xiisusiyyatloro maya
gobaloklarinin tobistdon asanligla ayrilmasi, optimal dlgiilari, yiiksok
coxalma siirati Vo bir ¢ox stress faktorlara davamli olmasi aiddir
(temperatur, UV-siialar, gamma siialanma v S.) [2].

Nozars alsaq ki, indiki zamanda biitiin canli orqanizmlor ham
tobii, hom do insanin texnogen faaliyyatinin, niivo partlayislarinin vo
S. naticasinds yaranan radiasiyanin tosirino moruz qalir, gamma
radiasiyanin canli sistemlords tosirinin dyronilmasi xiisusi maraq
dogurur [3]. Qamma siialanmanin boazi bitki vo heyvanlara tasiri,
yaranan paramagnit morkoazlorin davramiglar1 EPR  vo digor
metodlarla arasdirilsa da, mikroorqanizmlordo gamma siialanmanin
tosiring aid aragdirmalar mohdud saydadir [4].

Biitiin yuxarida yazilanlarit nazoro alaraq, todgigat obyekti kimi
Candida guilliermondii BDU —217 maya gobaloyi stamindan istifado
edilmisdir. Toadgigatin asas mogsadi geyd olunan maya gobaloyi
stamin1 miixtolif dozalarda gamma radiasiya ilo siialandirmaq, bu
stam {¢iin letal olan dozani miioyyanlogdirmok, homginin gamma
stialanmanin naticasindo yaranacaq olan paramaqgnit morkazlorin
xtisusiyyatlorini va diger magnitlosma hadisalorinin EPR {isulu ila
miiayyan edilmosidir. Bu magsadls, Candida guilliermondii BDU —
217 maya gobaloyi stami ilk 6nco ¢op Samani-aqar qidali mithitindo 3
giin miiddatinds, 30° C temperaturlu termostatda inkubasiya edilmis
Vo sonraki todqiqgatlar iigiin soyuducuda saxlanilmigdir. Bu stami biri
kontrol olmagqla laboratoriya soraitindo 500 Qr, 1500 Qr dozada
stialandirmisiq. Niimunolor tizarinds todgiqat islarimiz davam edir.
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QAMMA SUALARIN CAYTIiKANI BITKISININ
SELEKSIYASINDA TOTBIQi
Nizami Rzayev
AR Elm v Tahsil Nazirliyinin Radiasiya Problemlori Institutu
rzayevnr@rambler.ru

Caytikan1 meyvolori torkibi vitaminlorlo zongin oldugu iigiin
"polivitamin agac1" adlandirilir. Meyvalorin torkibinds C vitaminin
miqdarma gora itburnudan, karotinlorin migdarina géra yerkokiindon
geri qalir. Umumi immun qiivvatlondirici kimi jensendon sonra ikinci
yerdo durur, miialicavi totbigino gora onlardan istiindiir. Qamma
stialarla erkok bitkinin tozcuqlarini miixtalif dozada (0,1-50 Gy)
stialandirmarla hibridlogsmo aparilmis meyvo amologoalmo, toxumlarin
fertilliyi, ciicorma Vo yasama dorocasi, biomorfoloji alamatlori
todqiq edilmisdir. Caytikan1 bitkisi vegetativ yolla, golomlorlo
coxaltmaq miimkiin oldugu ii¢lin onlarin tiimiitcuqlarina miixtalif
doza gamma siialarin miitasiya tosiri todqiq edilmisdir. Caytikani
bitkisinin koklorindo simbioz halda kok yumrularinda nitragin
bakteriyalar1 olur. Qamma siialanma noticasindo doza artdigca bu
bakteriyalar mohv oldugu tigiin k6k yumurulart amala galmir vo 15-
50 Gy bu bakteriyalar ti¢iin letal dozadi. Ki¢ik dozada stialandirilan
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tumurcuglarda mutasiya almmis vo bu zoglar kosilorok
koklondirilmisdir. Radiasiya stialarinin yiliksok dozasi karlik bitkilor
yaranmasina sabob olur. Bitkilar i¢arisinds uzun tikanli, ensiz yarpaq
ayasina, qisa vo six yarpaqli formalar daha ¢ox yaranir. Yarpaq vo
meyva rangindo, iriliyindo, sira ¢iximinda forg olur.

Genetik uzaq hibridlosmo vo gamma siialanmanin birlikds
tosiri ilo alinan mutant formalar Abseron aqroekoloji soraitindo
todqiq edilir. Caytikani bitkisinin yeni formalarini yaradaraq, onlarin
miixtolif vaxtlarda yetisan dorman vo arzaq mogsadils istifads oluna
bilon formalarmi segmisik. Meyvalarin torkibindon doymamis yag
tursularin miqdar1 yiiksok olduguna goro siro Vo yagindan strateji
mohsul kimi radiasiyaya qarsi - radioprotektor xiisusiyyatino goro
istifado edilo bilor. Miixtalif doza gamma siialanmasi naticado
vitaminlorin migdarini deyigsmasina sobab olur. Vitaminlarin istehsali
miimkiindiir. Torkibinds olan bozi maddalar zoharli giillo yaralarinin
sagalmasinda istifado edilmisdir. Bir ¢ox giillalorin torkibins
yaraladigdan sonra oSldiiriiciiliik qabiliyyatini artirmaq ti¢lin zaharli
fosfor, flor, fosgen vo s. birlosmoalori olava edilir. Snayper
giillalorinin arxa hissasindo bu mogsadlo zsharli maddo kimi
fosgendon istifads edilir. 2009-2011-ci illords cobhodo yaralanmis vo
yaniq xosarotlori almis osgorlorimiz  ¢aytikani  meyvo  vo
yarpaqglarindan hazirladigimiz yag vo ekstraktlarla miialico edilmisdi.
“Caytikan1 likori”, “Caytikam1 yagi”nin, “Caytikan1 balzami”nin,
“Caytikan1 meyvalorinin tullantislz emal” vo “Caytikan1 miialicovi
dis mocunu”nun alinmasi texnologiyalart  bizim tarafimizdon
patentlosdirilmisdir. Caytikani bitkisi yag1 vo sirasi torkibinds olan
alkaloidli maddalora gora agrikasici, hom do yaralanmis vo yanmis
toxumalarin siiratlo sagalmasina sabab olur. Basqa meyva bitkilarinin
yagindan fargli olaraq torkibinds U va F vitamin kompleksi olduguna
gora infarkt vo xargang Xxastaliyina qarsi preparat kimi totbiq olunur.
Miiharibs getmis orazilor agirmetal vo radioaktiv, zohorli maddalorlo
giiclii ¢irklonmis orazilordir. Torpaglara hor hansi torovez vo ya
meyva bitkisini okib gida kimi istifado etmok olmaz. Ogor torpaqda
agir metallar ¢oxdursa orada okilmis c¢aytikan1 bitkisindon
fitoekstrasiya edici kimi istifado etmok, yag emal edildikdon sonra
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galan hissa digar mohsullar alinmasi tigiin istifado edilmali, metallar
olan tullanti utilizasiya edilmoalidir. On yiiksok mohsuldarliq
Naxgivan orazisisindo  hor hektardan sort miixtalifliyindon asili
olarag 50-60ton yigmaq olar ki, bu da diinyanin hec bir 6lkasinds
misahido edilmoyib. Movcud sortlar (Zoforani, Sofa) vo bozi
perspektiv formalar Naxg¢ivanin miixtalif orazilorinds Ordubad,
Sahbuz, Sorur orazisinds sinaqdan kecirilorok  har aqgroiglim
zonasina uygun va yetisma dovrii miixtalif olan bitkilor segilmisdir.
Nax¢ivanin dagliq oarazilori tiglin se¢ilmis formalarin tarkibinda
yagin miqdart 5-6,8% olur, Diizon zonada yagin miqdar1 12%-9
godor olur. Naxgivan orazisinds hor hektardan minimum 40 ton
maksimum 70 ton meyva, ondan 88% mat va sirs, 10-12% toxum va
gabiq alinir ki, toxum vo qabiq torkibinds 35-40%-piyli yag olur;

Saray ¢aytikani sortu

gabiq vo toxumdan da yag alinma texnologiyasi hazirlanmigdi. Orta
boylu Saray ¢aytikan1 sortu yetisdirmisik.
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NUVO VO RADIASIYA TOHLUKOSIZLIY1
Haciyeva Valida
Naxcivan Doviat Universiteti
hacievavalide@mail.ru

Radiasiya — radioaktiv kimyavi elementlorin niivalorinin
parcalanmasi zamani yaranan enerjinin alfa-, beta-, gamma-
stialarin vo kosmik fozada yayilan elektromaqnit siialarin otraf
mihitdo miixtalif dalga vo hissaciklor formasinda yayilmasidir.
Biitiin bunlar otraf miihitin tobii radiasiya fonunu yaradir ki, bu da
kosmik stialanmadan va torpag, hava, su vo otraf miihitin digor
obyektlorindoki radioaktiv izotoplardan yaranan vo insanlara vo
digor canli orqanizmlara zorar vermayan ionlasdirici siialanmanin
atmosferdoki  tobii  doracasidir.  Tobii  radiasiya  fonunun
formalagsmasinda ilkin yeri kosmik stialar, yoani kosmik fozadan Yer
atmosferino daxil olan boyiik enerjili zorraciklor vo fotonlar seli
tutur. Giinogin aktivliyinin vo Yerin temperaturun doyismasi,
torpaqda bas veran geoloji proseslar, texnogen tasirlor, AES va niivo
obyektlorinds bas veron gozalar radiasiya fonunun lokal, regional vo
global migyasda doyismasino sabab ola bilir. Hesab olunur ki,
radioaktivlik vo ona uygun olan ionlasdirict siilalanma Yerds hoyat
yaranana godor movcud olmus vo Yerds hoyatin yaranmasinda
radiasiya fonunun rolu bdyiik olmusdur. Forz olunur ki, 20 milyard
il bundan ovval ionlagdirici siialanma bdyiik partlayisla miisayiot
olunmus vo canlilarin yaranmasi iigiin real sorait yaranmisidir.
Homin vaxtdan etibaron radioaktiv stialar kosmik fazani doldurmus,
radioaktiv maddolor iso Yerin torkibino daxil olmusdur. insan
orqanizminin 6zl do ki¢ik radioaktivliklo xarakterizo olunur. Belo
ki, istonilon organ, toxuma vo yaxud da hiiceyro ciizi migdarda
radioaktiv elementloro malikdir. Yerds hayat otraf miihitin radiasiya
fonunun istiraki  soraitindo yaranmisdir. Miiasir elmi-texniki
toraqqinin oasas torkib hissasi olan niivo energetikasinin inkisafi,
ionlagdirict siialarin vo radioaktiv maddslorin biologiyada, tibbdo,
kond tosarriifatinda va digar saholords totbiqi insanlarin radiasiya ilo
qarsihigl tosir riskini artirmusdir. lonlasdirict siia monbalarindon
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istifado zamani1 gobul edilmis osas Sanitariya-gigiyena norma vo
qaydalarina asasan yolverilon orta illik doza tatbiq edilir. Stialanma
dozalarinin gabul olunmus hadlari insan organizminin vo onun ayri-
ayr1 orqanlarinin sialanmaya moruz galmasi zamani yol verils bilon
dozalarim miioyyanlosdirilmasi ti¢iin ilkin hadlor Kimi gabul edilir.
Radiasiya (ozas1 soraitindo mohdud zaman intervalinda Sanitariya-
gigiyena norma va gaydalar ilo miioyyonlosdirilmis dozadan artiq
dozalara da yol verilir. Radiasiya tohliikasizliyinin tomin edilmasi
sahosindo dovlet normalasdirilmast sanitariya-gigiyena norma,
gayda vo normativlarinin, radiasiya tohliikesizliyi qgaydalarinin,
dovlat standartlarinin, oamoyin miihafizasi, tikinti norma va
qaydalarinin radiasiya tohliikesizliyi haqqinda saroncamverici,
talimat va basqa sonadlarin gobul edilmasi ils hoyata kegirilir .

Niivo va radioloji faaliyyatin tohliikasizliyinin tanzimlonmasi
mexanizmini miisyyan edir. Niivo vo radioloji faaliyystin hoyata
kegirilmasina va tohliikasizliyinin tamin edilmasins nozarat edir.

Natica. Radiasiya gozasi zamani radiasiya tohliikasizliyinin
tomin olunmasinda asagidakilar osas gotiirilmalidir: - radiasiya
gozasinin naticalorini logv etmok iiciin nozardo tutulan todbirlor
zorardon ¢ox fayda vermolidir; - radiasiya gozasinin naticalorinin
logvi tizro foaliyyatin novlori Vo miqyast ionlagdirict siialanma
dozasiin maksimum azalmasini tamin etmoalidir.

9dabiyyat
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BIiTKILORDO NAR EKSTRAKTI iLO MDA MIiQDARININ
KORREKSIYASI
Giilmira 9hmodzada®, Sevil Mommaodli®
Balk: Déviat Universitetit, AR EIm va Tohsil Nazirliyinin Radiasiya
Problemlari Institutu®
azeri_wom@yahoo.com

Biosferin  deqradasiyasi insanin iqtisadi  faaliyyatinin
naticasidir. Sonaye vo kond tosarriifatinin inkisafi  tobii miihitin
intensiv antropogen ¢irklonmasina sobob olur ki, bu da bitki vo
heyvan  populyasiyalariin  voziyysting,  habelo  insanlarin
saglamliginin doyismasine tosir gostorir. Otraf mithiti ¢irklandiran bir
cox maddoalor zororli tosirlorin xiisusi formalarna malikdir -
teratogen, immunosupressiv, embriotoksik, kanserogen vo mutagen.
Cirklondiricilorin  genetik foaliyysti canli orqanizmlorin  damar
strukturlarinin vo ohalinin genetik qurulusunun pozulmasina gotirib
¢ixarir.  Bu  baximdan  biologiya vo  tobabstin  markoazi
problemlarindan biri otraf miihitin antropogen ¢irklonmasinin genetik
tohlikka  saviyyalarinin  giymatlondirilmasi  vo tonzimlonmoasidir.
Molumdur ki, ionlasdiric1 siialarin birbasa vo dolayist yolla canl
organizma tosiri hiiceyra genomunun zadalonmasi ilo naticalanir.
Giiman edilir ki, genomun radiasiya-induksiyon geyri-stabilliyi, bir
cox nasillor boyu yiiksok tezlikdo olan xromosom aberrasiyalart vo
gen mutasiyalarinin de novo formalagsmasinda oOziinii gostaran
radiasiya ilo bagli artan aktiv oksigen formalarinin (AOF) amalo
goalmoasi ilo baglhdir.

Hal-hazirda antioksidant xisusiyyatlori olan bir ¢ox tobii
monsali  maddoalor molumdur ki, bunlar arasinda on c¢ox
oyranilonlordon biri do bitki ekstraktlarinin antimutagen tosiridir vo
bunlar haqqinda ¢oxlu molumatlar verilir, onlarin xassolori va torkibi
oyranilmakdadir.

Bu baximdan bizim tadqiqatlarimizda Allium cepa vo bugda
toxumlarmin siialanmasi “Rhuxund-20000 aparatinda (60Co) 0,5-1
Qy/daq dozada aparilmisdir. Kontrol vo siialanmig toxumlar 24°C-da
Petri gqablarinda yas filtr kagiz1 tizorins diiziilmiisdiir. SF-26-da 532
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nm-do kompleksin optik sixliginin doyismasi ilo tiobarbitur tursusu
ilo rong reaksiyasi vasitosilo bitkinin yasil yarpaglarinda
malondialdehidin (MDA) komiyyat torkibinin geydiyyati proseduru
ilo lipidlorin  peroksidlosmasi (LP) prosesi va xromosom
aberrasiyalarinin  miqdar1  Slgiilmiisdiir. Istifado olunmus nar
ekstrakti- nar qabigi, tullantilar1 vo yarpaqlarindan alinmisdir.

fonlasdiric1 siialanmanin birinci nasilda genetik geyri stabilliys
tosirinin  Oyronilmasi mogsadi ilo  sogan vo bugda toxumlari
stialanmadan ovval modifikator kimi Nar ekstraktinda 12 saat
saxlamlmis vo sonra qurudularag 1, 25 5 vo 10Qr
stialandirilmigdir. Miioyyon olunmusdur ki, ilk dofo olaraq todqiq
olunan Nar ekstrakti gamma radiasiyanin tosir effektini azaltmaq
imkanina malikdir. Todqiq olunan mdvzuda bu birlogmalorin
radiogoruyucu tasiri miithiim shamiyyat kasb edir, ¢linki bir ¢ox gida
mohsullarinin  torkibindo olan doymamis yag tursularinin
oksidlosmosi zamani omolo golon MDA, dstalik, nitritlorin,
nitratlarin vo karbonun istiraki ilo mutagen nitrosaminlor amola
gatirmok gabiliyystino malikdir.

Bitki ekstraktlarinda antioksidantlarin olmast sogan vo bugda
toxumlarinin nar ekstrakti ilo iglonmosi malondialdehidin (MDA)
yigilma parametrino uygun olaraq bitkilordo radiasiyaya sobob olan
LPO soviyyasino tosiri haqqinda olan todqigatlarimizla siibut
olunmusdur. Gostorilmisdir ki, siialanmadan ovval toxumlarin nar
ekstraktlar1 ilo islonmasi  siialanmis toxumlardan alinan bitki
yarpaqglarinda MDA-nin  konsentrasiyasinin  azalmasina sobob
olmusdur. Belaliklo, toxumlarin bitki ekstraktlarinin tasirine moruz
qalmasi sababindon MDA miqdarinin azalmasi onlarin antioksidant
xiisusiyyatlorinin mévcudlugunu gostarir.

Eyni zamanda, sogan A. Cepa kok meristeminds aberrant
anafazalarin sayindan parametr kimi istifade edorok, toxumlarin nar
ekstrakt1 ilo gabagcadan islonmasinin gamma slialanmasi altinda XA-
nin miqdarmi shomiyyatli doracods azaltdigi torafimizdon miioyyon
olunmusdur. Bu, homin preparatlarin antioksidant xiisusiyyotloro
malik oldugunu gostarir.

33



RADIASIiYA TOHLUKOSIZLiYi PROBLEMLORI: REGIONAL ASPEKTLOR,
Elmi-texniki konfrans, 18-19 Oktyabr 2023, Azarbaycan, Nax¢ivan

QAMMA SUALANMANIN YONCA BITKISININ BOYUMO
VO INKISAFINA TOSIRI
Zohra Miislumova®, ibrahim 9zizov?, Sevil Mommadlil,
Mahir Faracov!
AR EIm va Tahsil Nazirliyinin Radiasiya Problemlari Institutu’,
Molekulyar Biologiya va Biotexnologiya Institutu?
zohre.huseynova07@gmail.com

Intensiv kegirilon niivo sinaqlari, kond tosorriiatinda atom
enerjisi vo ionlasdirici siialanmadan istifado olunmasi planetin tabii
radiasiya fonunun artmasina sobab olur. Bu proseslor radiobioloji
todqigatlarin  istigamotindo  doyisiklikloro  Sebab  olmusdur.
Radiasiyanin kigik dozalarmin todgigine daha ¢ox yer verilmoys
baslamisdir. Radiasiyanin kicik dozalarinin tosiri ionlagdirict
hissaciklor-kvantlar saviyyasindo hoyata kegirilir. Onlar DNT ilo
reaksiyaya girirlor, bioloji hadafo on kigik tosir belo genlords ciddi
zodolonmoays (mutasiya) Sabob ola bilir. Genetik informasiyanin
doyismosi iso hiiceyronin oliimiina Sabab olur. Bundan basqa
radiasiyanin ki¢ik dozalarinin tosiri zamam stimullasdirict effekt do
miisahido olunur. Bu tosir Ozinii hiiceyra boliinmoasinin  vo
boylimonin siiratlonmasindos, toxumlarin clicorma  gabiliyyatinin
artmasinda vo hatta mohsuldarligin yiiksolmasinds gostarir.

Aparigimiz todqiqatin obyekti yonca (Trifolium Platense L.)
toxumlari olmusdur. Yonca toxumlar1 10 vo 50 Qrey dozada
sialandirilmisdir.  Stialanmamis nozarot variantt vo slialanmis
variantlar agiq sahads torpaqda cilicordilmisdir. 1 aydan sonra yonca
bitkisindo fotosintez pigmentlorinin migdari toyin olunmusdur.
Cadval . Yarpaglarda pigmentlorin miqdar1 spektrofotometrik tisulla
toyin olunmusdur.

Ugglzl;,us XIO;OﬁI Xlogofil a+b a/lb | Karotinoidlor karititr)loi d
- 0.75 0.27 1.02 | 2.78 1.33 0.77
10 Gr 0.81 0.29 1.1 2.8 1.7 0.65
50 Gr 0.76 0.28 1.04 | 271 1.41 0.74
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10 Qrey siialanma pigmetlorin miqdarinda doyisikliya Sabab
olmusdur. Beloki, slialanmamis noazarot varianti ilo miiqayisodo
10 Qrey stialanmis niimunslordo pigmentlorin migdarinda artim
miisahido olunmusdur. 50 Qrey dozada siialanmis niimunalords iso
pigmentlirin miqdar1 siialanmamis nazarat varianti ilo demok olar Ki,
eyni olmusdur. Giiman edilirki, aldo edilon effektlor radiasiyanin
genetik aparata ilkin tasirinin naticasidir.

9dabiyyat

1. Kravchenko V.A., Gaponenko V.I., Matsko V.P. Physiological
and Dbiological effects in gamma-irradiated plants and
accumulation og chernobyl caesium in them/Abstracts of the

Belarus-Japan symposium “Acute and late consequences of

nuclear catastrophes” Hiroshima-Nagasaki and Chernobyl

Minsk, 3-5 October, 1994.P.59.

35



RADIASIiYA TOHLUKOSIZLiYi PROBLEMLORI: REGIONAL ASPEKTLOR,
Elmi-texniki konfrans, 18-19 Oktyabr 2023, Azarbaycan, Nax¢ivan

II BOLMO. RADIOEKOLOGIiYA

KOLBOCOR RAYONU ORAZIiSINDOKI TERMAL SU
MONBOLORINDO RADON KONSENTRASIYASININ
QIYMOTLONDIRILMOSI
Famil Hiimbatov'?, islam Mustafayev'?, Qeys ibrahimov’,
Valeh Balayev!, Giiltakin Aslanova®, Nisoxamim Karimova®,
Hiisniya Necati Solut®
AR EIm va Tohsil Nazirliyinin Radiasiya Problemlari Institutu’,
Azorbaycan Memarliq va Insaat Universiteti®
hfamil@mail.ru

Radiasiya yasadigimiz miihitin tabii hissasidir. Biitiin insanlar
torpaqda, suda, havada vo gida mohsullarinda tabii olaraq mdvcud
olan radioaktivliyin tesirine moruz qalirlar. Aldigimiz tabii
radiasiyanin an boyiik hissasi radioaktiv qaz olan radonun hesabina
formalasir. Radon Yer iiziindo faktiki olaraq hor yerdos xiisusilo,
tonoffiis etdiyimiz havada asag konsentrasiyada movcuddur.
Umumilikda bu giin radonun 40-a yaxin izotopu malumdur. Radonun
on ¢ox yayilmis vo tobii olaraq movcud olan ii¢ izotopu 238U, 232Th
Vo 235U pargalanma seriyasindan yaranan 222Rn, 220Rn vo 219Rn-
dir. Saglamliga tasirlorina gora 238U-nun pargalanma moahsulu olan
uzundémiirlii radon izotopu 222Rn radiobioloji cahatdon an vacib
izotopdur. O, yerin tokinds vo qrunt sularinda méveud olur va sotho
qalxaraq uzunmiiddatli inhalyasiya zaman saglamliq {iglin tohliiko
yarada bilir. Olava olaraq igmoali suyun torkibinds hall olunmus
radon va onun radioaktiv par¢alanma mohsullari torofindon yayilan
stialar gana hopduqdan sonra modads vo digar organlarda hassas
hiiceyralori zodsloyir. igmali su an vacib qidadir. Dtraf miihitin
miihafizosi agentliyi torofindon i¢gmoli suda radonun yol verilon
qatiligi tgiin 11 Bekkerel/litr (toxminan 300 pCi) miiayyan
edilmisdir.

Bu tadqiqgat isinin magsadi Kalbacar rayonu orazisindoki termal
su monbalarinds 222Rn konsentrasiyasinin 6l¢iilmasidir. Todgigat
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zamani radon konsentrasiyasi RAD — 7, Portativ Radon

Detektorundan istifado olunmagla dl¢tilmisdiir.

Cadval. Kolbacor rayonunda termal sularda miisahido olunan Rn
konsentrasiyasi

Yeradlan | Tarix | Saat | cpsng |Hundirik, | Radon,
m Bg/m
Kalbacar, o
istisu, | 4/18/2023 | 13:30 | 32933367° | 9343 2860
45.970450
Quyu 26
Kalbacar, o
2 | istisu, | 4/18/2023 | 14:30 | 32927300° 1 5381 | 51000000
45.970250
Quyu 20
Kalbacar, o
3| istisu, | 4/18/2023 | 15:30 | S2927233° | 9agg 8300
45.970567
Quyu 5.7
Kalbacar,
Istisu, o
4| Bulag | 41812023 | 16:30 | S228425° | 364 142000
ulag 45.969523
(korpii)
5.8

Coadval don goriindiiyii kimi, 1va 3- cili noqtalordo miisahido
olunan radon konsentrasiyasi, yol verilon qatiliq hoddindan kigikdir.
Amma 2 va 4 —cii noqtalords  o6lgiilmiis Rn konsentrasiyasi Otraf
Miihitin Miihafizosi Agentliyi torofindon tovsiya edilon limit
giymatini uygun olaraq 90 vo 13 dofo kegir. Bu onu gostarir Ki,
soziigedon su monbalori xiisusi qaydada emal olunmadan i¢gmali su
kimi istifads edilo bilmaz.
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KOLBOCOR RAYONU ORAZISINDON GOTURULMUS
SOTH SUYU NUMUNOLORINDO SU KEYFiYYOTININ
QiYMOTLONDIRILMOSI
Famil Hiimbatov*?, Qeys ibrahimov’, Valeh Balayev’,
Giiltokin Aslanova®, Nisaxamim Karimova®,
Hiisniys Necati Solut', Omins Mikayilova
AR EIm va Tohsil Nazirliyinin Radiasiya Problemlari Institutu’,
Azorbaycan Memarliq va Insaat Universiteti®
hfamil@mail.ru

Koalbacar rayonu Azerbaycanin 66 rayonundan biridir. Olkonin
gorbindo yerlosir vo Sorgi Zongozur Iqgtisadi Rayonuna daxildir.
Rayon Azorbaycanin Lagin, Xocali, Agdam, Tartor, Goranboy,
GoOygol vo Dagkason rayonlari, homginin Ermonistanin Geqgarkunik
va Vayots Dzor vilayatlori ilo homsarhaddir. Orazido yura, tabasir,
paleogen, neogen Vo antropogen ¢Okiintli, vulkanik-¢okmo Vo
vulkanik siixurlar yayilmisdir. Rayonun on uzun cayr Tortor cayi,
onun boazi qollar1 (Lev ¢ay1, Tutqungay va S.) Vo Bazargaym monbayi
Kalbacar rayonu arazisindadir.

Cadval 1. Koalbocor rayonundan gotiiriilmiis niimunalorin  su
parametrlori

) - CON'| 1ps | saL | po | po
No Numu"na gotl_lrma pH D

noqtalori uSrlr?/c mg/L % mg/L %

1 Omor asirim 7.74 111 55.6 0.01 7.72 91.8
2 Meydan ¢ay1 7.49 210 105 0.01 7.9 90.5
3 Qamigh kondi, Lev cay1 | 7.82 304 152 0.02 7.79 91.2
4 Nadirxanli kondi 7.43 316 158 0.02 7.64 925
5 Copurlu kandi, Garagay | 7.23 221 110 0.01 7.9 97.5
6 Zod agirimi 7.21 | 2260 | 1132 0.12 7.86 97.2
7 Zalfugarl-Comard | 754 | 413 | 206 | 002 | 857 | 103.4

kondlori, Tutquncay
WHO 6.5-8.5| 400 1000

Bu todgigat isindo potensial igmali su manbalorinds su
keyfiyyatinin giymotlondirilmasi ti¢iin 7 niimuna gétirilorok tadqiq
edilmisdir. Tadgig olunan nimunalar tgiin pH, elektrik kegiriciliyi
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(COND), timumi hoall olunmus bark maddslor (TDS), duzlulug
(SAL), hall olunmus oksigen (DO) kimi su parametrlori 6l¢iilmiis vo
Coadval 1-do verilmisdir.

Codval 1-don goriindiiyi kimi, Zod asinmindan toplanmis
niimunads  olglilmis elektrik kegiriciliyi vo imumi hall olunmus
bork maddolorin migdar1 Umumdiinya Sohiyys Toskilatimin (UST)
tovsiyoa etdiyi limit dayarlorindan yiiksakdir. Bu onu géstarir Ki,
soziigedoan su manbayi yiiksok mineralliga malikdir va igmoali su kimi
istifado edils bilmaz.

Toadqig edilmis nimunalords metal torkibini miisyyan etmok
tigiin  Varian firmasimin istehsali olan SpectrAA 220FS Atom
Absorbsiya Spektrometrindan istifade edilmisdir. Naticalor vo UST-
nin tovsiye etdiyi limit giymatlori Cadval 2-do verilmisdir.

Cadval 2. Metallarin konsentrasiyasinin UST-nin tovsiyo etdiyi limit
giymatlari ilo miigayisasi

Niimuna gétiirma Cu | Fe | Mn | Mo | Ni I Zn
No . :
noqtalari ug/L
1 Omor asirimu 123 | 2475 0.76 <MDL 0.65 4.48
2 Meydan ¢ay1 0.65 | 7433 | 9.18 | <MDL 0.82 2.83
3 Qamugli kondi, Lev gayr | 1.13 | 431.6 3.21 | <MDL 0.57 14.81
4 Nadirxanli kandi 2.64 | 634.9 8.62 | <MDL 1.13 9.12
5 Copurlu kondi, Garagay | 2.21 | 484.2 1.17 | <MDL 0.73 16.79
6 Zod agirimi 1.79 | 389.3 | 242 | <MDL 84.27 7.12
7 Ziilfiqarl-Comord | g5 | 4371 | 097 | <MDL | 134 | 3.27
kondlori, Tutqungay
WHO 2000 300 100 70 70 5000

Biitiin todgiq edilmis su niimunolorinds Cu, Mn, Mo va Zn
konsentrasiyalar1 UST-nin tovsiys etdiyi doyarlordon xeyli asagidir
(Cadval 2). Goriindiyd kimi 2, 3, 4, 5, 6 va 7-Ci niimuna gotiirma
noqtalorinds Fe konsentrasiyasi va 6-C1 niimuna gétiirma noqtasinda
(Zod Pass) Ni konsentrasiyas: tovsiya olunan dayarlordon yiiksokdir.
Caylarda domir tigiin orta konsentrasiynin 0,7 mg/l oldugu bildirilso
do, emaldan sonra adoaton i¢mali mogsadlor Ttgiin suda Fe
konsentrasiyas: 0,3 mg/l-don asagi saxlanilir. Buna goéro do geyd
olunan (2, 3, 4, 5, 6 va 7-ci) su manboalarindan birbasa igmali su kimi
istifado etmok tovsiya edilmir.
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ARAZ CAYININ CIRKLONMO MONBOLORININ TODQIQi
Xaqgani Mammadov, Ramin Qaribov, Subura Xasayeva,
Elnur Mehtiyev
AR Elm va Tahsil Nazirliyinin Radiasiya Problemlaori /nstitutu
xagani06@mail.ru

Olkomizdo mévcud 8300-don cox caylarmn iimumi uzunlugu
33600 kilometrdon artiqdir. Bunlardan 2 on boyiik ¢ayin (Kiir /1515
km/ vo Araz /1072 km/) uzunlugu 1000 kilometrdon uzun, 22 ¢ayin
uzunlugu 100 kilometrdon artiq, 324 ¢ayin uzunlugu 10 kilometrdon
artiq, qalanlar1 iso daha kigik caylardir. 2 on boyiik ¢aya tokiilon
(qollar1) nisbaton kigik dag ¢aylari bu caylar vasitasilo, digor gaylar
iso bilavasito Xozor donizino axir. Umumilikde Araz c¢ayr Kiir
cayinin sag qolu kimi gabul edilir.

Araz ¢ayr suyunun ¢oxluguna goro Zaqafgaziyada ikinci
caydir, Tirkiys, Ermonistan, Azorbaycan orazilorindon kegir vo
[ranla Azorbaycan sarhodinin miioyyan hissosi boyu axir. Umumi
uzunlugunun (1072 km) 364 km-i Tiirkiyanin orazisina mansubdur.
Monbayini Tiirkiyads Bingildagin simal yamacinda (2990 m) tapir.
Araz Bohramtops su qovsaginin yaxinliginadok togribon 600 km
mosafodo Ermonistan vo Azorbaycanin Tiirkiya vo Iranla dévlot
sorhadini  togkil edir. Caymn axirinct 80 km-i Azorbaycanin
orazisindon axir vo Sabirabad gohorin orazisinds Kiir ¢ayimna tokiiliir.
Ararat diizonliyindon, Sadorok, Sorur, Boyiikdiiz vo Naxgivan
diizlorinin conubundan axir. Araz g¢ayma soldan Ermonistan
orazisindon axib golon Razdan, Sevcur, Zongoaziir daglarindan axan
Arpacay, Naxcivangay, Olincocay, Gilangay, Ordubad, Mehri, Ox¢u
caylari, Ki¢ik Qafqaz daglarinin conub-gorb yamaclarindan axan
Hokarigay, Kondolongay, Qurugay, sagdan iso Qarasu, Maku, Qotur,
Qurst  ¢aylar1  birlosir.  Naxcivangaya sagdan  Qaludasqara.
Tapidasqara, Saluz, Tirkescay, Coyircay, Solosuzgay, Coshrigay,
soldan Glimrii, Nursu, Sahbuz, Sirab, Kiikii, Qahab caylar1 tokiiliir.
Nax¢ivangaym suyundan suvarma islorindo genis istifado edilir,
Hokoari g¢ay1 Araza tokiilon arazidon Araz todricon diizonliys va Kiir-
Araz ovaligina ¢ixir. Bu orazido Araz c¢aymna soldan Qurugay,
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Kondslongay, sagdan Selin, Qarasu ¢aylari birlogir. Arazin
Bohramtops su qovsagindan monsabinadok axdigi hissado qolu
yoxdur. Arazin 44%-ni yeralt1 sular, 38%-ni qar sular1. 18%-ni yag1s
sular1 togkil edir. Arazin monsabi yaxiliginda orta illik su sarfi 279
m3/san. toskil edir. Suyu hidrokarbonatli-kalsiumludur. Orta
minerallagsma 880 mq/l.-dir. Arazin suyundan somarali istifado etmok
mogsadi ilo ¢ayin iizorindon Araz vo Bohramtops su qovsaqglari vo
Mil-Mugan kollektoru tikilmisdir.

2006-c1 ilin dekabrinda Su Anbar1 tizerindo 4,5 Megavat
giiciindo su elektrik stansiyasi, 2010-cu ilin oktyabrinda Gilangay
tizorinds 22 meqavat giiciinds Bilov Su Elektrik Stansiyasi, 2014-cii
ildo Sorur rayonu arazisinds 20,5 meqavat giiciindo “Arpagay-1” vo
1,4 meqavat giiciindo “Arpacay-2” Su Elektrik stansiyalar1 istismara
verilmisdir. 2015-ci ildo 20 Meqavat giicindo Giinos Elektrik
Stansiyasinin tikilib istifadoys verilmasi vo 2017-ci ilds stansiyanin
giiciiniin daha 2 Meqavat artirtlmasi Naxg¢ivanin etibarli enerji
tominatina sobob olmusdur. Bu giin 6lke iizro Giinos Elektrik
stansiyalarinda istehsal olunan elektrik enerjisinin 50 faizdon ¢oxu
muxtar respublikanin payina diisiir. Eyni zamanda Nax¢ivan Muxtar
Respublikasinda elektrik enerjisino olan tolobatin 65 faizdon ¢oxu
alternativ vo barpaolunan enerji monbalori hesabina 6danilir. Ogar
ovvallor Nax¢ivanda okilon orazilor mohdud olgiida idiso, indi bu
orazilor muxtar respublikanin bdyiik bir hissosini ohato edir.
Suvarilan torpaqlarin sahosi dofolorlo genislonmisgdir. Naxc¢ivanda
kond tesarriifat1 shalinin asas masguliyyat sahasins gevrilib.

Azorbaycan Respublikasinin az sulu sahoalori  Qobustan,
Naxcivan MR vo Kiir-Araz ovaligidir. Azarbaycan Respublikasi
daxilindo yeriistii su ehtiyati 10,3 mlrd. m®, 6lko orazisino qonsu
dovlstlordon daxil olan su ehtiyat: (20,6 mird. m®), yoni comi
30,9 mird. m® tosikl edir. Yeriistii su ehtiyatlarinin monbolorini
caylar, gollor, su anbarlar1 vo buzlaglar toskil edir. Olkomizin sirin su
ehtiyatlarinin 70-72 faizi 6lke hiidudlarindan konarda formalagir.
Azorbaycanin veriistii su ehtiyatlarmin  19-20,6 km®-i transsarhad
¢aylarin, 9,5-10 km®-i iso yerli cay aximi hesabmna formalasur.
Olkonin hor km? orazisine 90000 m® su ehtiyati diisiir. Adambasina
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diison suyun miqdar ildo 1000 m® toskil edir. Su ehtiyatinin bdyiik
hissasi Kiir-Araz ¢aylarinin payina diistir. Caylarin su ehtiyatinin il
arzinds va arazi tizra geyri-barabar paylanmasi ondan istifadoni xeyli
¢otinlosdirir va ilbail artmagda olan su talabatin1 6days bilmir. Bu
voziyyst caylarmm axmmini tonzimlomayi tolob edir. Hazirda
respublikada hor birinin hacmi 1 mIn. m*-don artiq olan 60-dan ¢ox
su anbarlarinda 21 mlrd. m®-s gedor su toplanmisdir. Miiasir dévrds
mohdud olan su ehtiyatlarinin tamizliyini gorumaq vs onlarin sonaye
vo kommunal, moisot tullantilar1 ilo ¢irklondirilmasina qarsi
miibariza mogsadi ilo ciddi tadbirlor goriiliir.

Ermonistandan Araz gay1 ilo Naxgivan MR-nin Sadarak rayonu
orazisina axan sulardan, homginin Araz c¢aymin axini boyu
orazilordon Radiokimya vo radioprotektorlar laboratoriyasinin
omoakdaslar1 torafindon son illor arzinds periodik olaraq niimunalor
gotiirlilmii, yerindoaCa aparilmis ekspres analizlordan va radiometrik
6lgmolordan basqa static laboratoriya soraitinda organoleptik, fiziki-
kimyavi vo mikrobioloji analizlori aparilmigdir [1-7]. Azorbaycan
orazisindo Araz gaymin axart boyu otraf orazilordo radioaktiv fonun
Olgiilmasi vo c¢aylardan gétiiriilmiis ¢oxsayli su niimiinalarinin
kompleks analizlori aparilmisdir. Su niimunslorinin antropogen
ksenobiotiklorlo vo patogen mikroorganizmlarlo girklondirildiyi
miuoyyoanlosdirilmis vo radiometrik Ol¢molorlo, ekspres vo statik
laboratoriya soraitlorindo aparilmis kompleks analitik-kimyavi,
fiziki-kimyavi, mikrobioloji analizlarlo va “Azarcosmos” ASC-nin
togdim etdiyi kosmik goriintiilorin Oyranilmasi ilo Araz c¢aymin
cirklonma manbalori toyin edilmisdir [1-7].

“Azorcosmos” ASC-nin toqdim etdiyi kosmik goriintiilarin
diggotlo oyranilmasi vo aparilmis ¢oxsayli radiometrik 6lgmalorin,
ekspres vo kompleks statik laboratoriya analizlarin naticasinds Araz
cayinda askar edilmis qeyri-tizvi maddoalorlo yol verilon hoaddan
(YVH) boyiik konsentrasiyalarda ¢irklonmalar gqeyd edilmis moarkozi
yasayls va Senaye rayonlarinin vo Erevan yaxinligindaki Kaputan vo
Razdan yataqlarindan ¢ixarilan domir-filizi emalinin tullanti
sularinin, Yerevan frezer dozgahlar1t zavodunun, Oktemberyan
dozgahqayirma zavodunun metal emali tullanti sularinin, Nairi kimya
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zavodunun va diger kombinatlarin tullant1 sularindan yaranmis qeyri-
tizvi birlosmalorlo vo duzlarla ¢irklonmis su aximninin Armas yasayis
montagasinin - conubundaki  k6hnalmis su  durulasdiricilarina
axidilaraq saxlandigdan sonra Naxg¢ivan Muxtar Respublikasinin
Sodorak rayonu orazisinde Araz c¢ayina qovusan su axari xottino
buraxilmasi ils izah olunur.

Ermonistan oarazisindo moévcud olan kanalizasiya-sutomizlomoa
sistemi kohnoldiyindon, fiziki asinmaya moruz qaldigindan vo
morkozi sonaye rayonlarinda axidilan tullantt sularin  boyiik
miqyaslarina  uygun golmodiyindon tullanti  sularin  zoruri
tolobloradok  tomizlonmasini  tomin  eds  bilmir va  zoruri
kondisiyayadok c¢atdirilmadan Araz sularina atilaraq Azarbaycan
arazisine axidilir.

Araz ¢ayr suyu nimunoslorinds tobii radioniiklidlorin
miqdarmin YVH-don ki¢ik olmasina baxmayaraq Sadorok rayonu
orazindo ¢ay suyunda bu gostorici Horadiz-Beylogan orazisinds
gotlirlilmiis ¢ay suyu niimunslorinde toyin edilmis miivafiq
gostaricilordon 2 dofa boyiikdiir, yoni bu disproporsiya suyun geyri-
tizvi  birlosmoalorlo  (tullanti  sulardaki  metal  birlosmoalori
mohlullariyla) paralel olaraq onlarin torkibindoki miisayistedici
radiontiklidlarls da ¢irklandirilmasi ilo izah olunur.

Kosmik goriintiilorin todgiqilo katastrofik vaziyyst Zangozur
mis-molibden yatagi vo kombinati otrafinda vo Ermonistan su-
kanalizasiya sistemindo miisahids olunur.

1992-1994-cii illorin enerji béhran1 Ermonistan kanalizasiya-
tomizloma sistemini isinin faktiki dayanmasi ilo naticolondi. Bohran
su-kanalizasiya boru komarinds tixaclar yaranmasi vo texnoloji
proseslorin dayandirilmasi ilo miisaiyst olundu. Maliyys vosaitinin
catismamasi sutomizlomo proseslorinin  asason dayandirilmasina
sobob oldu. Mdvcud stansiyalarin yalniz bazisi daxil olan tullanti
sulariin ancaq mexaniki tomizlomak igtidarindadir.

Apardigimiz analizlorin naticalori Ermonistan Respublikasi su-
kanalizasiya-sistemi rahbarliyinin rasmi malumatindaki gostaricilarlo
uygunluq toskil edir [3-5, 8].
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Molumatlarin miigayasali analizi Ermonistan Respublikasinda
tez-tez su yolu ilo yayilan bagirsaq infeksiyalarinin toradicilorinin
mohz Araz g¢ayma axidilan sulardaki  mikroorganizmlarin
(Salmonella, Ec-bagirsaq ¢oplari, kokklar, mikroskopik goébaloklor
V3 s.) olduglarini gostarir [8].
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ARAZ CAYININ CIRKLONMOSININ ARAN
BOLGOLORINDO TORPAQ VO SU MONBOLORINO TOSIRI
Sevil Mammadli, Zohra Miisliimova, Mahir Faracov
AR Elm va Tohsil Nazirliyinin Radiasiya Problemlari Institutu
azeri_wom@yahoo.com

Araz ¢ayinin Ermonistan torafindon ¢irklondirilmasi barads son
illor davamli olaraq molumatlar verilir. Ermonistan orazisindoki dag-
modon  kombinatlarinin  tullantilar1 Arazin qolu olan Oxgugaya
axidilir. Moveud vaziyyat Ekologiya vo Tobii Sarvatlor Nazirliyinin
hesabatlarinda dorc olunmusdur. Hatta Iranmm millat vokili Sokur
Purhiiseyn vilaystdo Xorgong Xostoliyinin g¢oxalmasinin sababini
Ermonistan sonayesinin kimyavi tullantilarini Araz ¢ayina axitmasi
naticasindo bas verdiyini bildirmisdi. Azorbaycan Respublikasinin
Araz gay1 sahili boyu arazilarinds dos shali igmali vo suvarma suyunu
mohz Araz g¢ayindan gotiiriir. Radiasiya Problemlori Institutunun
omokdaslar1 torafindon 2015-2017-ci illordo beynalxalg layiho
corgovosinda Araz boyu yerloson bozi kondlords Araz ¢aymin
suyundan, dib ¢okiintilorindon, okin saholorinin torpaglarindan
niimunolor gotiiriilarok ¢irklonma doaracasi miioyyon edilmisdir. Bu
todgiqat islori davamli olaraq Bociravan vo Qaralar kondlarinin
orazilorindo aparilmisdir. Imisli rayonunun Bacirovan kondindo
ohalinin istifads etdiyi quyu sularmin vo torpagin torkibi todqiq
olunmusdur. ©Okin, otlaq saholorindon vo Araz ¢aymin dib
¢okiintiilorindon  torpaq niimunolori tolimatlara uygun olaraq
gotiriilmiisdiir.  Su niimunolori do analoji qaydada Araz c¢aymin
Bacirovan kandi orazisindon kegon hissasindan, ohalinin hayatyani
sahalorindoki quyulardan vo qrunt sularindan gotiirilmiisdiir. Agir
metallar ekoloji todgiqatlarda genis istifado olunan “Agilent-
Technologies 7700 ICP-MS” (ABS) kiitlo  spektrometri,
radionuklidlor iso  “Canberra” radiospektrometri vasitasi ilo todqig
olunmusdur. Radioekoloji todqiqatlarin natacalorine asasan demok
olar ki, 6l¢moalor apardigimiz sahalords radiasiya fonu (5-12mkr/saat)
vo niimunalords radionuklidlorin migdart norma daxilinds olmusdur.
Aparilan todgigat islorinin naticalorine goéra bozi su vo torpaq
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niimunslarinds Fe, Mn vo Mo-nun normadan artiq oldugu miiayyan
edilmisdir. Malumdur ki, Aran bolgalorinds ohalinin bir gismi su
quyulart gazdiraraq bu sulardan maigat tolobatlarinin 6danilmasi vo
suvarma {iglin istifads edirlor. Qrunt sular1 Kiir-Araz ovaliginda gox
zaman Yer sathindan 1-5 metr dorinlikds yerlasir. Bazi hallarda grunt
sularinin quyu sularina qarigmasi bas vero bilir. Quyu sularinin
miixtalif magsadlarlo miitomadi olaraq istifadasi hayat tigiin tohliikali
agir metallarin vo digor toksikantlarin insan organizmino daxil
olmast riski yaradir. Su, torpaq vo bitkilorlo gida zoncirine daxil olan
toksiki maddolor insan organizmindo mixtolif  xostoliklorin
yaranmasina sabab olur. Ohalinin hayatyan1 saholorinds istifado
etdiyi bazi quyu sularinda molibdenin migdariin normadan dafalarlo
cox olmasi miioyyan edilmisdir. Molibden normal qatiligda insan
orgqanizmi t¢iin shamiyyatli mikroelement hesab olunur. Lakin bu
miqdarin artig olmasi orqanizmdo metabolizm proseslorinin
pozulmasina, modo-bagirsaq vo digor tohliikoli  xostaliklorin
yaranmasina sabab olur. BMT-nin otraf miihit programinda daha
tohlikkali agir metallarin siyahisina Mo do daxildir. Molibden
birlogmolorinin - mutagen aktivliyinin  giymotlondirilmosi  {izro
todgiqatlar onun yiiksok genotoksikli tosirinin olmasini agkar
etmigdir. Molumdur ki, bir ¢ox agir metallar orqanizmds gedon
mithiim metabolik proseslora monfi tasir gdstorarak irsi xastaliklorin
yaranmasina sabob olur. Bunun naticasinde  golocok nasillorin
saglamliginda ciddi problemlorin bas vermasi tohliikesi yaranir.
Todgiqatlarin  aparildigi ~ Bacirovan kondinds  yerli shali ils
sO6hbatlordon moalum olmusdur ki, bu kondds son illar bir ¢ox
xastoliklorin, o climlodon modo-bagirsaq, iirok-damar vo s,
xostoliklorin artmasi miisahido olunur. ikinci Qarabag miiharibosi
naticasindo Araz cayi otrafinda yerlogon yasayis moantoagolorimiz do
isgaldan azad olunmusdur. Bu bdlgslordo yasayan ohali va okin
saholorimiz do Araz caymin suyu hesabina tomin olunur. Isgaldan
azad olunan orazilor Ermonistan sorhadina va demoali ¢irklonma
monbayina daha yaxin oldugu {i¢iin miitloq sokildo miitoxassislor
torofindon todqiq olunmalidir. Mdveud voziyyat miitomadi olaraq
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Araz gaymin suyunun vo okin torpaglarmin ¢irklonma daracasini
todqiq etmaklo daimi nazarstds saxlanilmasini tolab edir.

OLIEHKA BO3JENCTBHUS HA OKPYKAIOIIYIO CPEJLY
TOKCHUYHBIX BELHIECTB
3en¢upa Araesa, JaBuH [xxadapos, CeBun:k baiipamosa,
Jleiiiia Adayanaesa, Cyaran Mamenosa
HUncmumym Kamanuza u Heopeanuueckou xumuu Munucmepcmea
Hayxu u Obpasoeanus AP
agayeva-zenfira@mail.ru

[ToBbilIEHNE YPOBHS MOHM3UPYIOIIEH pagualiy, UICTOYHUKOM
KOTOpOii SIBIISIOTCS PA/MOAKTHBHBIC BEIIECTBA, Takhme Kak - U,
2821h, Pgr, ¥Cs, B pe3ysibTaTe CaMOIMPOU3BOJIBHOTO MPEBPAICHUS
KOTOPBIX MOT'YT BO3HUKaThb O M [3 4acTHIIbI, HEHTPOHBI, Y- Jy4H,
OKa3bIBAa€T TOKCUYHOE BO3JICHCTBUE HA YEIOBEKA, BBI3bIBAS IIPU 3TOM
reHeTHuYecKrue M3MeHeHus. Kak M3BECTHO COCTOSIHHE OKpY’Karollei
cdephl, 3arpsA3HEHHOCTh aTMoOcC(epbl, BOJbI, MOYBBI, KaueCTBO
OPOAYKTOB  YNOTPEOIsieMbIX  HACEJIEHHWEM  3TO  OCHOBHBIE
9KOJIOTHYECKHE (DAKTOPBI, BIMAIOLIME Ha 30POBbE HacesleHus. 3a
NOCNeAHUE JAECATUIICTHS] BBISIBJICHO, YTO IPHUPOJHBIE BeELIECTBA
OKa3bpIBalOT Ha Owuocdepy Takoe e, a HHOTAAa U OoJbIIee
BO3/ICIICTBUE, YEM aHTPOIOTE€HHBbIE, YTO HE BCETJa 3KOJOTUYECKH
6e3omacHo. OcoOOEHHOCTh aHTPOIIOT€HHOTO BO3JCUCTBUS HAa IPUPOAY
COCTOUT B TOM, YTO IPU 3TOM OOpa3yloTCs, BHICOKOTOKCUYHBIE IS
BCEr0 JKUBOTO, MPOAYKThl. BO3HUKHOBEHHE TOKCUYHBIX 3arpsi3HEHUI
MOKET OBITh CBSI3aHO TaKXKe KaK C HAKOIJICHMEM HPUPOIHBIX
BEIIECTB (HAmpUMep: TSHKEJIBIX METaJUIOB — CBUHIIA, XpOMa, KaJMUs
U JIp.), TaK ¥ C MOJy4eHHEM HOBBIX BeIlecTB (IMECTULMIOB U 1Ip.), a
TaK)K€ C COJIEP)KaHUEM B HUX PaJUOAKTHBHBIX 3J€MEHTOB. [loaTOMY
OYCHb BaXXHO paHHEE pacIO3HABaHUE TOKCHUYHOIO  BIMSHHUA
XUMHUYECKHX MPOAYKTOB, COJAEpXKAIIUXCS B TeX WIM MHBIX
IOPUPOJHBIX MaTepuajlax Ha oOKpyxkatouyro cpeny. Ilpu stom
JIOJDKHO YUUTBIBATHCS COOJIIOJICHHE TPEX OCHOBHBIX 3a/1a4 SKOJIOTUH,
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OT PELICHHUs KOTOPBIX 3aBHCAT COXPaHEHHE Cpebl OOMTaHUS, OLIEHKA
BO3JCHCTBUSL HAa OKPYKAIOUIYI0 CpeAy TOKCHYHBIX BEIIECTB U
IPOTHO3UPOBAHNE UX JATHHEUIIETO MOBEACHUS, PACIPOCTPAHEHUS U
IPEBpAICHHs] B Ipyrue BEIecTBa M0/ BIUSHUEM (aKTOPOB CPE.bI.
[loBblieHME  ypOBHA  HMOHM3UPYIOLIEH  pagualuyd  OKa3bIBacT
HEraTMBHOE  JIefiCTBME Ha  JKU3HENESTEIbHOCTh  4YEJIOBEKA.
CobnroeHrne OCHOBHBIX NPUHIUIIOB OOYCIAaBIMBACT COXPAHHOCTH
OKpYy’Karollel cpelapl B €€ IMEepBO3JaHHOM BHUJAE. YUUTbIBas (akT
IIUPOKOTO  HCIIOJIb30BAHHUS  MPHUPOJHBIX  AITIOMOCHIMKATOB, B
YaCTHOCTU OEHTOHUTOBBIX TIJIMH, B IPOMBILIUIEHHOCTH U OBITY,
IPEICTaBIISIT HAyYHO-TIPAKTHIECKUHT UHTEpEC W3YYCHUS
pacrpesiesieHus] paJlOaKTUBHBIX JIEMEHTOB B HMX. AHaJIM3HPOBAH
psin  OCHTOHUTOBBIX  TIJIMH, OTOOpPaHHBIX W3  pa3IMYHBIX
MecTopoxaeHuit  AzepOaiimxanckoir  PecnyOnuku.  OObemHas
aKTHBHOCTB M30TONa 22° Ra M3MepsIach Ha raMMa-CIIEKTPOMETPE C
HPGe-nerextopom (Kanbeppa), akTUBHOCTb M30TOIOB ypaHa ( 4y,
U n 238U) u3Mepsuiacb Ha mnpubope Alpha Analyst Alpha
Spectrometer (Canberra), a akTUBHOCTb M30TOIOB B PacTBOpE IpH
COBMECTHOM copOIu u30TOnoB ypana W paaums TriCarb 3100
OTIpeNIeNIsIN B KMJIKOCTHOM CLUHTUJUIALMOHHOM CUYETYMKE MapKu
TR (Perkin Elmer).

B pesynbrare ucciae10BaHUN YCTaHOBIIEHO, YTO BCE OHU B TOM
WM MHOU creneHu paaunoaktuBHbl (70,0-140 bx/kr|) u coz[egni(aT B
CBOEM COCTABE paJMOAKTHBHBIC dieMeHTH U, 22Th, ?*Ra u
apyrue. YCTaHOBJIEHO, UTO pPaJWOaKTUBHOCTb OEHTOHUTOBBIX
MECTOPOKICHUN TEPPUTOPUAIBHO TECHO CBS3aHa C MECTHOCTBIO
pacIiooKeHusl.
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NEFT-QAZ YATAQLARININ AXTARISINDA ONONOVIi VO
RADIOMETRIK METODLARIN TOTBIQININ
QiYMOTLONDIRILMOSI
Etibar 9liyev, Faxraddin Karimov, Maharram Mehtiyev
Neft vo Qaz Institutu
f_kerimov@mail.ru, m_mehtiyev@mail.ru

Yerin dorin qurulusunun Oyronilmosi, faydali qazintilarin, o
climlodon karbohidrogen yataglarinin axtariginda istifado olunan
miixtolif metodlarin qiymatlondirilmasi bu isin 9sas mogzini toskil
edir. Ta godimdon geyd edilon islordo geoloji-kasfiyyat, kosfiyyat
quyularinin qazilmasi va digor metodlardan istifads olunurdu.

Kegon oasrin  30-cu illorindon neft vo qaz yataglarinin
axtariginda radioaktiv tsullardan istifado bu metodun oavvalkilordon
tstlinliiyiinii  tosdiq etdi. Radiometrik metodla neft vo qaz
yataqlarmim  soth  hissesindo  tobii gamma-sahonin  anomal
davraniginda bir sira qanunauygunlug oldugu miioyyon edildi.
Azorbaycanda kosf edilmis neft-qaz yataglarinin 80%-don ¢oxu yerin
tobii gamma-sahasinds aydin oks olunur (Anekceer @.A., T'orTux
P.II., Cynnykosa I'.JI. 1962).

Azaorbaycanin neft-gaz Sonayesinin perspektiv inkisafinda
vacib ohomiyyati olan va geoloji-geofiziki 6yranilmasi ila farglonan
depressiya zonalarinin radioaktiv sahalorinin formalasma saraitinin
Vo paylanma qanunauygunlugunu, yer tokinin dorin qurulusunu vo
neftlilik-qazliligla gamma-sahasinin slagesini aydin etmok mogsadilo
Kiir ¢okakliyinin Kiirovdag, Misovdag vo Qalmaz strukturlarinda ilk
radiometrik planalma islori aparilmisdir (Hiiseynov A.M. 1962).
Bundan sonra neftli-qazli yataglarda gamma-anomaliyalarin
yaranmasinin sabablorini aydinlagdirmaq {iglin otrafli todqigatlar
aparilmigdir.

Neft yataglari, konfiqurasiyasi vo mokan movqgeyi yatagin
konturu ilo iist-iisto diigon qamma aktivliyin asagi qiymatlori ilo
saciyyalonir. Neft yataginin konturundan konarda gamma aktivliyin
halga sokilli effekt yaradan yiiksok qiymatlori olan zonasi geyd
olunur (Rassel R.Q. 1959). Coxqgathh karbohidrogen yataqglar
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hallarinda, anomal effekt yatagin konturunun orta haddino uygun
golir. Qamma aktivliyin anomaliyalarinin morfoloji oks olunmasina
geoloji siixurlarin litoloji torkibi tosir gostarir.

Bu todgigatlar naticasinds hom yerin dorin qurulusunun
oyronilmasi  morhalasinds, hom do karbohidrogen yataglarinin
axtarisinda radiometrik metodlarin yiiksok Ssomoraliliyi miioyyan
edildi (AnekceeB @.A., ['pym6koB A.II., 'otTux P.I1. 1960).

Beloliklo, radiometrik todgiqatlarin  elmi  vo  texniki
soviyyasinin artmasi ilo alagodar olarag, avvallor toplanan materiali
yenidon sorh etmok vo gamma spektrometriyadan istifado edorok
yeni tadqiqat islori aparmaq faydali olar.

Bu metoddan istifado edarok institutumuzda asagidaki elmi-
todqiqgat islori aparilmisdir:

1. Samax1—Qobustan rayonunda ¢Okmoa stixurlarin

radiogeokimyavi xiisusiyyatlarinin todqiqi;

2. Karbohidrogen yataqlarinin  axtarig-Kosfiyyat islorindo
radiometrik todqiqatlarin totbiqi;

3. Abseron yarimadas1 orazisindo yerloson neft¢ixarma
miiossisalorindo miiasir radioekoloji durumun 6yronilmosi vo
tokliflorin verilmaosi.

Tokliflor:

Neft vo qaz yataglari tizorinds radiometrik anomaliyalarin
tobiatinin toyini vo onlarin yaranma mexanizminin aydinlagdirilmasi
neft vo qaz axtariginda radiometrik  dsullarm  totbiginin
mimkiinlilylinii diizgiin giymotlondirmays imkan veracakdir. Biitiin
bunlarin hoyata kecirilmosi T{i¢iin islorin asagidaki ardicilligla
aparilmasi iroli siirtiliir:

- yer sathinin tobii gamma-saholorinin siialanma intensivliyinin
paylanmasi boyu miiasir tektonik harakatlorin 6yranilmasi;

- yer sothinin asagi gostoricili gamma-saho gostariciloring
asaslanaraq konsedimentasiya monsali tektonik strukturlarin axtaris
Vo ayrilmasi;

- geoloji kosilisin - miixtolif martobalorinin - gamma-saha
gostaricilorina osason lokal tektonik qalxmalarin yaranmasi vaxti vo
inkisaf tarixinin 6yranilmasi;
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- quyularin gamma-saho molumatlarina osaslanaraq lokal
strukturlarin  tag vo ganadlarinda geoloji kasilisi formalasdiran
stixurlarin osas fiziki parametrlorinin qanunauygun doyisilmasinin
imumi giymatlondirilmasi.

BOYUK QAYIDISA DAIR I DOVLOT PROQRAMI UZRO
ISGALDAN AZAD OLMUS ORAZILORDO RADIOLOJi VO
RADiOEKOLOJi TaDQiQATLAR
Colal Nagiyev', Erhan Aksu?, Sahil Valiyev!, Ayaz Giilamirov*
Innovaszya va Ragamsal Inkzsaf Agentliyi Niiva Tadgiqatlar
Departamenti®, Tirkiye Enerji, Niikleer ve Maden Arastirma Kurumu
(TENMAK)?

Jalal.naghiyev@idda.az. Erhan.Aksu@tenmak.gov.tr.
Sahil.Valiyev@idda.az. Ayaz.gulemirov@gmail.com

Todgigat isindo gamma slialanmasinin  dozasmin  giicii
Indetifinder 2 dozimetr-spektrometri, havada radon qazinin aktivliyi
AlphaGUARD radiometri vasitosilo olciilmiisdiir. Isgaldan azad
olmus rayon orazilorin gamma anomal Xoritolorinin hazirlanmasi
tclin “NTDradSCAN” radiometrik radiasiya agkarlayici sistemi
hazirlanmigdir. Radiometik sistem yiiksok hassasliqli plastik
Polivinitoluen sintilator asasinda 2 qgamma detektor vo He-3 borusu
asasinda 2 neytron detektorlari ilo vo SC771/SCAT775 emal paneli ilo
tohciz edilorok hazirlanmigdir [7]. Gotliriilmiis su, torpaq vo dib
¢okiintiisii nlimunolorinin radioizotop tarkiblori niivo spektrometrik
metodlarla miioyyan edilmisdir. Nimunoalordo radionuklidlarin
miqdari analizi yiiksok ayidetmoli germanium detektorlu HPGe
gamma-spektrometrindo vo Alpha Analyst markali (Canberra)
spektrometrlorinds toyin edilmisdir. Su niimunalorinin com alfa va
beta aktivliyi “EPA 900.0” metoduna asason “LB-2046" (Berthold )
alfa beta analizatoru vasitasi ilo 6l¢tilmisdiir [4].

Miifassal sahovi plana uygun olaraq, yuxarida adlari qeyd
olunmus isgaldan azad olunmus rayon vo kand yollar1 {izarinds avto-
gamma radiometrik-dozimetrik  6lgmoalor aparilmis  avtomobil
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yollarmmin uzunlugu 1 004 km olmaqla, 356 524 noqtodo avto-
gamma radiometrik-dozimetrik 6lgmolor aparilmisdir.
“NTDradSCAN” radiometrik radiasiya askarlayici sisteminin
askarlanma  mosafosine  radioaktiv.  monbonin  aktivliyinin,
avtomobilin siiratinin, monbonin buraxdigi qamma giialanmasinin
enerji diapozonunun tasiri miisyyan edilmisdir.

Saokil 1. “NTDradSCAN” radiometrik radiasiya askarlayici avtosistemi

Avtomobilin 30 km/saat siirotlo horokoti zamani avtomobildon
6+8 m mosafodo konarda yerloson, aktivliyi 300 kBk Cs-137
radioaktiv. monbayinin askar edilmosi miioyyan edilmisdir.
Avtomobil horokot edorok gamma vo neytron siialanmasinin say
stiratini vo ekvivalent dozasmin giiclinii qeyds alir vo horokatda
olarken cografi kordinatlart geyds alir. ©lds edilon naticalor asasinda
arazilorin ilkin radioekoloji Xaritolori hazirlanmisdir [5]. Radiometrik
radiasiya askarlayict sistemin saho islorino baglamazdan ovval,
nagliyyat vasitasinin harokot edacayi marsurutun yoluna 300 kBk
aktivlikli noqtovi Cs-137 radioaktiv. monboyi qoyulmusdur.
Avtomagin miixtolif siiratlordo radioaktiv. monbayini askarlanma
testlori aparilmigdir. Olgmo vo radioaktiv. monbonin askarlama
hossasliginin 40 km/saat siiratindon sonra itmosini, axtarigin iso
optimal siiratinin 20+30 km/saat intervalinda aparilmasi miioyyan
edilmisdir.

Isgaldan azad olunmus orazilordon axan 12 cay (Bositcay,
Oxgucay, Dasalti, Hokori, Bazargay, Borgiisad, Kondolongay,
Caylaq, Qurucay, Qarqarcay, Xacingay vo Tortorcay) radionuklidlo
cirklonmays goro analiz edilmisdir. Hazirda geyd edilon rayonlar
arazisinds igmali su kimi istifads edilon 155 bulag, artezian, kahriz,
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quyu, su anbart vo s. kimi igmoali su monbalorinin radiasiya
tohliikosizliyi analiz edilmisdir.

ICMBLI SULARIN CIIM ALFA AKTIVLIY ICM3LISULARIN COM BETA AKTIVLIYI

>2.0Bq/L
5%

| e

Sakil 2. Tabii igmali su manbalarinin com alfa vo com beta aktivlik doyorlori

Analiz edilmis i¢moli su monbolorinin he¢ birindo siini
radionuklidlarls ¢irklonma askar edimamis vo yalniz tabii radioaktiv
izotoplar askarlanmigdir. Gotiiriilmiis su niimunalarinin com alfa vo
com beta aktivliklorinin miivafiq olaraq 0,03+3,66 va 0,18+11,24
Bk/L intervalinda doyigmasi agkar edilmisdir. Todqiqat isindo habels,
isgaldan azad olmus Kalbacar va Lagin rayonlar1 orazisinds ¢ixan isti
su  monbolorinin  radioloji  xassalori, habelo ¢ixan sularmin
radionuklid torkibi todqiq edilmisdir. Koalbacar vo Lagin rayonlari
orazisinde movcud olan 14 mineral termal isti su monbalarinin
sularinin radiasiya tohliikosizliyi analiz edilmisdir. Bu sularin
istifadosi zamani gobul edilon daxili siialanmaya goro ekvivalaent
doza yiikii miiayyoanlosdirilmisdir. Termal sularin tobii radioizotop
torkiblori  yliksok ayirdetmo qabiliyyatli gamma spektrometrik
metodlarla miioyyon edilmisdir [6].

UST miivafiq normativ sonodlorino  osason radiasiya
tohliikasizliyi nazarindon daimi istifadsys yarali olmayan bu termal
sularin, miialico moagsadi ilo kurs miiddstinds gobulu zamani udulan
effektiv doza yiikii hesablanmugdir. ilk dofo olarag, xastonin bu
sulardan on uzun siiron miialico kursu zamani, suyun torkibindaki
radioaktiv elementlor hesabina aldig orta illik effektiv doza yiikiiniin
0.023 + 0.035 mSyv intervalinda olmas1 miiayyan edilmisdir. Naticada
UST-iin daxili siialanma hesabina qobul edilon 0.1 mSv personal illik
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effektiv doza haddinin asilmamasi miiayyon edilmisdir. Kegirilmis
monitoring zamani isgaldan azad olunmus rayonlarin osrazisinds 3
odod sahibsiz vo ya itirilmis radioaktiv alfa vo qamma siialanma
monbayi olan radioaktiv material askar edilmisdir. Zangilan rayonun
Mincivan gasebssinds arazisinds 1 odad terkibinds “*Ra, Fiizuli
rayonunda “**Am radioaktiv materiali vo Kalbacor rayonunun “Zod”
qizil zavodu orazisindo “*Ra radioioztopu saxlayan cihaz asgkar
edilmisdir. isgaldan azad olunmus orazilords radioaktiv materiallarin
golocokds do askar edilmasi ehitimalini nozors alaraq, IRIA Niivo
Toqdgiqatlar1 Departamenti torafindon nozarstdon konar vo ganunsuz
dovriyya naticasinds askar edilmis niivo Vo radioaktiv materiallarin
todgigi vo ucotu mogsadi ilo niivo tadgigatlar1 kitabxanasinin
Molumat Bazas1 yaradilmisdir. Isgaldan azad olunmus orazilordo
askar edilmis sahibsiz radioaktiv materiallar barosindo molumatlari,
niivo spektral analiz noticolori niivo todqiqatlari kitabxanasinin
Molumat Bazasina daxil edilmisdir.
Natica:

Bositgay, Oxcucay, Hokori vo Tortorgaydan gotiriilmiis dib
¢okiintiisii niimunslorindo  tobii  radionuklidlorlo yanasi, '¥Cs,
239280y v *Am kimi niive maretiali sayilan siini radioizotoplar
askar edilmisdir. Nimunolordo askar edilon uran izotoplarinin
ZhUABY vo PBUAPU  aktivliklori  nisbotinin  miivafiq olaraq,
1.054+0.10 vo 21£1 olmasi onlarin tobii uran gqaynaqli olmasini subut
edir vo bu niimunolords olgiilon aktivlik konsentrasiyalari tabii
mongolidir. Niimunslords ?****°Pu vo ¥Cs izotoplarnin aktivliyi
nisbatinin 0.045 + 0.004 olmasi va dib ¢okiintiilorinds askar edilon
slini izotoplar atmosferds kecirilmis qlobal niiva silahlari sinaqlar vo
Cernobl gozasi naticasindo otrafa yayilmis radioaktiv ¢okiintiilarlo
baglidir [3].
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ABSERON YARIMADASINDA RADIOEKOLOJI SORAITIN
TODQIQi VO RADIASIYA FONUNUN INSAN
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Abseron yarimadasinda radio-ekoloji (orazinin
radioaktivliyinin Oyranilmasi) todqgigatlara 1930-1932-ci illordon
baslanmig, orazidoki torpaqdan, sudan, yeralti sulardan niimunolor
gotiiriilorok tadqiq olunmusdur. Halo o dévrde miiayyan olunmusdur
Ki, orazido radioaktiv ¢irklonmonin baslica sobabi tokco tobii moansali
radioaktiv izotoplarla olagodar deyil, hamg¢inin texnogen proseslor
noticasindo neft modonlori  sahalorinin ~ ¢irklonmosi, miixtalif
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minerallagmaya malik su mohlullarinin dag siixurlart vo neft
yataqglar1 ilo tomasi noticasinds bas verir. Lakin homin doévrlords
miasir avadanliq vo cihazlarin azli§i, yeni texnologiyalarin
olmamasi arazinin tam todqiq olunmasinda maneaslor yaradirdi.

Qeyd etmok lazimdir ki, Abseron yarimadasinda radio-ekoloji
voziyyatin bohranli olmasina baxmayaraq, orazinin radiasiya
saviyyasinin hoartarofli 6yranilmasine, yaxin orazilords yasayan vo
foaliyyot gostoron ohalinin miimkiin stialanma riskinin asagi
endirilmasins dair tadqiqatlar aparilmamisdir.

Toqdim etdiyimiz todqgigat isindo Abseron yarimadasinda
radiasiya fonunun paylanmasi qanunauygunluqlart tohlil olunmus,
insan foaliyyati Vo yasamasi {iglin daha tohlikali orazilor
mioyyanlosdirilmis, belo oarazilor iiglin goriilmasi zaruri todbirlor
toklif olunmusdur.

Orazidon gétiiriilon niimunslorin laboratoriya analizi va ¢ol
todgiqatlarimiz noticasinds ilk dofo torpagin yasi vo tipindon asili
olaraq radioaktiv fonun doayisilmosi miioyyan olunmusdur.

Toqdim olunan todqiqat isindo Abseron yarimadasinin
radiasiya fonu todgiq olunaraq radiasiya fonunun orta giymatinin
8,5 mKkR/s, lakin bozi orazilords isa 400-600 mkR/s-a, yani insan
foaliyyati vo yasamasi {igiin tohliikali hodds ¢atdigi areallar miiayyan
olunmusdur.

Tadqgigat zonas1 kimi se¢ilmis Abseron yarimadasinin, 9sason,
gorb hissasindo coxlu sayda palgiq vulkanlar1 yayilmisdir. Orazido
neogen va antropogen sistemlorinin ¢okiintiilori, simal gorb zonada
tobasir ¢okiintiilori satho ¢ixir. Homginin, arazido zongin neft vo qaz
yataqlari, tikinti materiallar1 vardir. Mohz bu sabobdon do, todqiqat
zonast koskin texnogen tosirloro moruz qalmis, ekoloji bohranh
orazilor sirasinda Olkomizdo ilk yerdodir. Bu zona respublika
ohalisinin on six maskunlagdigi regiondur, ohalinin 1/3 hissasi mohz
burada comlonmisdir. Umumilikds, quruda neft¢ixarmanin 60%-i,
neft emalinin hamisi, neft-kimya, masinqayirma vo metallurgiyanin
80%-don ¢oxu, yiingil sonayenin 50%-i, tikinti materiallari
sonayesinin  70%-1  bu zonanin payma dislir. Yuxarida
sadalananlardan aydin olur ki, todqiq olunan orazi tosadiifii
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secilmomisdir, respublikamiz iiclin kifayot qodor boylik iqtisadi
ohomiyyato malikdir, homg¢inin ohalinin six yerlosdiyi zonadir.
Todqgim olunan bu isdo toadgigat zamani bir sira todqiqatcilarin
osorlorine miiraciot olunmusdur, xiisuson do todqiqat {sullarinin
se¢ilmasindo miiasir dovrde genis istifado olunan {iisullara tstiinliik
verilmisdir [1, 2]. Radioekoloji todgiqatlarin aparilmasinda genis
istifado  olunan {isullardan biri X-ray fluorescence (XRF)
spectroscopy iisulu olmusdur. Bu iisulla analiz iiglin gétiiriilon
niimunalorin kimyoavi qurulusunu vo xiisusiyyatlorini toyin etmok
miimkiindiir [3]. Qeyd etmok lazimdir ki, todqiqatlarimizda bu
tisuldan istifado olunmasi, oldo olunan naticolorin doqiqliyinin
artinlmasina  vo ¢o6l todqiqatlarinin  minimal sayda hoyata
kegirilmoasing sorait yaratmisdir.
Iddabiyyat
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Son zamanlar, bir ¢ox saholordo kimya¢i todqiqatcilarin
yiiksok enerjilordon istifads etmoklo, xiisuson do yiiksok gorginlikli
dielektrik bosalma tisulu ilo kimyovi c¢evrilmalorin aparilmasina
maraqglar1 artib. Yiksok gorginlikli dielektrik bosalma qurgusu
(YGDEBQ) dielektrik manes ilo ayrilmis iki elektrod arasinda ¢ox
sayda mikro bosalmalar soklinds elektrik bosalmasidir. Prosesdo
adoton yiiksok gorginlikli doyison elektrik coroyanindan istifado
edilir. Asag1 vo atmosfer tozyiqindo dielektrik manes bosalmasi
tsulu texnologiyada getdikco daha g¢ox istifado olunur.
Gostorilmisdir ki, bu ciir bosalma materiallarin  sothinin
doyisdirilmasi, katalizatorlarin aktivlosdirilmasi vo regenerasiyasi,
sonayedo alinan vo islonmis gazlarin tomizlonmasi, ozonun sintezi,
gaz halinda olan olefinlorin oksidlosmasi vo digor proseslor ii¢lin
istifado edilo bilor. Belo islori aparmaq tigiin miixtolif név qurgular
movcuddur. Bizim laboratoriyada coxfunksiyali, axin tipli bir
YGDEB laboratoriya qurgusu yi1gilmigdir (sokil 1).

|
1y

Sokil 1. Yiiksok gorginlikli dielektrik bosalma laboratoriya qurgusunun sxemi
1-Qaz balonu, 2-Nizamlayici va siirat 6lgon rotametr, 3- Kvars reaktor,
4-Daxili elektrod, 5-Xarici elektrod, 6- Yiiksak gorginlik impulslar
generatoru, 7-Mikroampermetr, 8-Maye tutucu, 9-Uggedisli kran,
10-Qaz siiratini 6lgmok iigiin alat.

58


mailto:telmansuleymanov@gmail.com
mailto:zumrud.se@gmail.com

RADIASIiYA TOHLUKOSIZLiYi PROBLEMLORI: REGIONAL ASPEKTLOR,
Elmi-texniki konfrans, 18-19 Oktyabr 2023, Azarbaycan, Nax¢ivan

Bu sistemds eyni zamanda miixtolif qaz qarisiqlart hazirlamaq
vo ¢evrilmo proseslorini homo vo hetero fazalarda dyronmok olur.
Sistem do nizamlayici vo siirat dlgon rotametrlor vasitasi ilo qazlarin
axin stiratlori U=0+45 ml/san vo generatorda yiiksok gorginliyi iso
V=0+25 kV doyismok olur. Todgiqat isindo daxili vo xarici
yiiksokgorginlikli mis elektrodlardan, diametri D=15, divarin
qalinhigr 1=1,5 mm vo dielektrik omsali €=7 olan kvars borudan,
maye tutucudan ibarat qurgudan istifado olunmusdur.

Burada daxili elektrodun diametri 2 mm, xarici elektrodun
diametri 1,7 mm, sargisinin uzunlugu 125 mm-—dir. Elektrodlar arasi
mosafo 5 mm, YGDEBQ aktiv hocmi V=9.40 sm>-dir. Elektroda
verilon gorginlik 0+20 kV, axin corayan isa i= 0+100 mkA arasinda
doyismigdir. Maye tutucuda miihitin pH-nin doyismasi vo CaCOs
¢okmo proseslarina nazarst etmok miimkiin olur.

ECOLOGICAL ASSESSMENT OF NATURAL
RADIOACTIVITY AND RADONEXHALATION ON
ABSHERON PENINSULA
Chingiz Aliyev, Aziza Aliyeva, Farah Mahmudova
Institute of Geology and Geophysics, MSE RA
aliyev.chingiz47@gmail.com, aliyevaa22@gmail.com,
farahveliyeva@gmail.com

The Absheron Peninsula is the main industrial, oil and gas
producing and at the same time the most densely populated region of
Azerbaijan. Oil and gas fields have been exploited here for many
years. This led to the formation of a number environmental
problems, such as pollution of water, soil and air with oil products
and radioactive elements in oil-producing areas.

Due to the geological structure of various places on the globe,
the conditions for the formation of the earth’s crust, geochemical
features, climatic factors, etc. natural radioactivity in nature is
distributed unevenly. In order to study the radioactive background of
the Absheron Peninsula and the city of Baku, a walking gamma
survey was carried out by using radiometers CPI1-68-01, CPII-88H,
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CPII-97, a portable gamma spectrometer InSpector-1000 and a
dosimeter-radiometer MKC-AT1125. Radon levels in soil were
measured by using a RAD7 radon radiometer.

As a result of studies carried out on the territory of the
Absheron Peninsula and Baku city, it was established that the
radiation background here is below the maximum permissible norm
and does not pose a danger to public health. On the Absheron
Peninsula, the natural background fluctuates between 3-12 uR/h,
reaching a minimum in the beach sand zone. In the fields of hill
breccia of mud volcanoes, radioactivity increases to 15-20 uR/h, and
above outcrops of Oligocene-Miocene rocks to 20-25 uR/h. On the
territory of Baku, the level of radioactive background fluctuates
between 3.5-5.5 uR/h.

The distribution of natural radioactivity has a complex
configuration and corresponds to the geological structure. In addition
to spots of increased radioactivity of natural origin, areas of man-
made contamination with abnormally high radioactivity were
discovered. These areas are located mainly in oil fields in the
southwestern part of the peninsula.

Many radioactive elements and their decay products participate
in the formation of the radioactive background of the environment,
one of which is radon gas (Rn-222). Zones with intense fluid
dynamics (zones of active tectonic disturbances, mud volcanoes, etc.)
are manifested by anomalous values of this radioactive gas. The level
of the gamma field in the zone of greatest shaking increases due to
the pulsed influx of radioactive gases, including radon, into the soil-
surface atmosphere as a result of shaking of thick rock layers, as well
as the expansion of old cracks and the appearance of new ones.
Radioactive gases, in turn, are released from the formations into
groundwater under the influence of voltage. This is one aspect of the
anomalous behavior of radioactive gases in connection with
seismicity. In order to study the influence of soil variability, their
dominant frequencies and the amplification factor of vibration
amplitudes on the radioactive background and radon concentration,
investigations were carried out in a selected profile in the central part
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of Baku. Analysis of data from measurements of radon
concentrations along the studied profile revealed the dependence of
their values on a set of factors. As a result a direct dependence of the
radon concentration on the dominant frequencies, the amplification
factor of the amplitudes of ground vibrations and on the integral
radioactivity of the soil has been established.

STUDY OF THE MICROELEMENT COMPOSITION OF THE
TOBACCO OF VARIOUS VARIETIES GROWN IN THE
SHEKI - ZAKATALA ZONE
irada Asadova
Institute of Radiation Problems, MSE RA
irade.abbasova06@gmail.com

By atomic-adsorption method microelement composition of
Trapezond and Samsun tobacco grown in Sheki -Zagatala are a of
Azerbaijan has been studied [1, 2]. It is shown that tobacco samples
under the investigation include microelements as Pb, Sn, Cr, Ti,
Mn, Ni, Al, Ti, Si, Mg, Ca, Mo, K, Cu, Zr, Na, Co, Sr, Fe, V, Y
which amounts are substantially differed. It is found out that in
tobacco samples Si (15-17%), Al (~2%), Mg (~3%), Ca (~9%), Na
(over 1,5 %) are bigger. Certain correlations between K and Fe
amount and tobacco have been revealed. It is shown that high
quality of tobacco in characterized by higher content of K and Fe
relatively low content of Fe. We can conclude that Trapezond and
Samsun tobacco grown in the are a of Azerbaijan are rich in
microelement content and are characterized by higher quality
parameters.

References:

1. Asadova I.B. Behavior of natural radionucllides in soils and vegetation
of tobacco in Sheki-Zagatala region of the Azerbaijan, Vth
International conference “Actual scientific and technical issues of
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2. Asadova 1.B. Regularities of the distribution of radionuclides in soil
samples and tobacco plants in the Sheki-Zagatala zone of the
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Republic of Azerbaijan, AMEA RPI, Journal of radiation researches
2020, vol 7, N-1, p. 55-61

OTRAF MUHITIN RADIOAKTIV CIRKLONMOSI
Aygiin Sultanova, Naila Qardasbayova
Naxcivan Doviat Universiteti
ayqunsultanova60@gmail.com, nailegardashbeyova@gmail.com

Niive partlayisinin  digor mohvedici faktorlarindan forqli
olaraq, radioaktiv ¢irklonma insanlar, imumiyyatlo biitiin canlilar
licin uzunmiiddoatli tohlilko mombayi rolunu oynayir. Radioaktiv
element vo radioaktiv maddolorlo ¢irklonmis orazilori, molum
oldugu kimi, yalmz radioaktiv slialanmanin doza giiciinii 6l¢on
xtisusi cihazlarin komayi ilo agkar etmak olur.

Radioaktiv ¢irklonmonin osas monbayi niive partlayisinin
boliinon hissaloridir. Belo ki, bu partlayis noticosinds miixtalif
maddolorin bdyiik migdarda miirokkob qarisigi omolo golir. Bu
qarisiqlar Mendeleyev dovri sisteminin orta hissosinda yerloson 35
kimyavi elementin 200 izotopunu &6zilinds birlosdirir. Béliinen niive
hissaciklari vo radioaktiv enerji radioaktiv ¢irklonmonin monbayini
toskil edir. Niivo partlayisi zaman1 yaranan ¢oxlu sayda radioaktiv
maddolor orazinin radioaktiv ¢irklonmasini yaratmaqla yanasi, hom
do miixtalif yollara insan orqanizmina yol tapir vo orqanizmin daxili
stialanmasini yaradir. Niivo partlayisi bag verondon sonra radioaktiv
zorraciklor bir miiddot odlu kiironin torkibindo galir. Odlu kiire
tiistiiyo vo buxara biirlinorok hiindiiro galxir vo bir nego saniyadon
sonra topa buludlara ¢evrilir. Hiindiire qalxan hava axinlar1 6zlori ilo
yerdon toz- torpagi da galdirir vo onlar radioaktiv buludla birlikds
atmosfera yaywr. Yuxari qalxan radioaktiv iri toz buludlarmin bir
hissosi bilavasito partlayis rayonunda yero ¢okiir, qalan hissosi iso
buludun torkibinde qalib hava axinlar1 vasitosi ilo partlayis
morkozindon ylizlorlo km. masafolora aparilir.

Ik névbads, partlayisin ndviindon vo giiciinden asili olan
radioaktiv ¢irklonmo dorocosi, hom do partlayisdan sonra kegon
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middotdon, meteoroloji soraitdon, partlayls morkezine gador olan
mosafodon, yerin relyefindon vo kiiloyin istiqgamatindon asili olur.

Yerin radioaktiv ¢irklonmasi radiasiya soviyyasi ilo xarakterizo
olunur. Insanm homin orazids bir saat qaldig1 miiddat orzindo aldig1
stialanma dozasini radiasiya soviyyosi goOstorir. Radiasiya soviyyosi
0,5 R/saat vo ondan ¢ox olan yerlor ¢irklonmis orazilor sayilir.

Radioaktiv maddslorin tobii parcalanmasi hesabina radiasiya
soviyyesinin asagt diismosi  Yerin radioaktiv c¢irklonmasinin
xarakterik xiisusiyyatidir. Yeriistii niivo partlayisi zamani partlayis
bas veron orazinin partlayis mohsullar ilo ¢irklonmasi naticosinds
xeyli miirokkob radiasiya voziyyoti yarana bilor. Bu zaman
radioaktiv buludun horokati istigamotindoki sektor on yiiksok
doracado ¢irklonmoyos moruz gqalir. Stialanma dozasiin giicii bu
orazilordo partlayigsdan bir saat sonra bels bir neco min Rentgen/saat
(R/saat) ola bilor. Xiisusi miihafizo vasitolorino malik olmayan vo
xiisusi miihafizo sistemds yerlosdirilmayon insanlar belo halda bir
ne¢o doqige orzindo Oliimciil dozalarda siialanmaya moruz qala
bilirlor.

Radioaktiv ¢irklonmonin sixlig1 orazinin miioyyon hissosindo
vahid sahays diison radioaktiv hissaciklorin miqdarindan, dispersiya
torkibindon, onlarin radioaktivliyindon vo habels partlayisdan sonra
kecon vaxtdan asili olur.

Radioaktiv zohorlonmodon miihafizo etmok {i¢iin insanlari
imumi xarici silalanmadan qorumaq, hom ds radioaktiv maddolorin
dori sothino, gdzlorin selikli gisasina, buruna diigmasinin vo su, hava,
orzaq ilo orqanizmo kegmosinin qarsisini almaq lazimdir. Bunun
liclin radiasiya oleyhino siginacaqlardan, daldalanacaqglardan istifado
olunur. Homginin fordi miihafizs vasitslori olan sleyhqaz, respirator,
tozdan qoruyan parca maska tonoffiis Uzvlorini radioaktiv
zohorlonmadan etibarli surotds qoruyur. Adi paltarlarla da badonin
sothini miihafizo etmok miimkiindiir.
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111 BOLMO. RADIASIiYA TODQIQATLARI: BU
GUN VO PERSPEKTIiVDO

TlinS,(10%C) BIRLOSMOSININ ION KECIiRiCIiLYINO
QAMMA KVANTLARININ TOSIRI
Oqtay Semadov?, Xayals Orucova®, Nizami Mehdiyev*?,
Rovan Mehdiyeva', Tuba Karimova®
AR EIm va Tohsil Nazirliyinin Radiasiya Problemlori Institutu®,
Azarbaycan Déviat Neft va Sanaye Universiteti?
oktaysamedov9@gmail.com

Hal-hazirda materialsiinasligin inkisaf etmosi {iglin eyni
zamanda hom ion, ham do elektron kegiriciliyina malik olan
materiallarin alinmasi, onlarin genis temperatur vo tezlik oblastinda
oyranilmasi vacib masalalordandir.

Isdo ilkin vo gamma kvantlarla siialanns TlInS; (10%C)
kristalinin sabit elektrik sahasindo elektrik xassslori Gyronilmisdir.
Niimunoni asqarlamaqla vo siialandirmaqla otaq temperaturundan
yuxar1 temperaturlarda ion faza kegidlori tadqiq edilmisdir. Homginin
ion va elektron paynin toyin edilmis qiymatlori cadvalds vo sokildo

verilmisdir.
Codval
Duduima doza (MQI') T, san Ddiffuz, (;nTzn )

0 1008.79 5.7-107%
0.2 842.61 6.8-10™2°
0.4 761.158 7.6:10%0
0.6 704.402 8.2.107%
0.8 669.797 8.6-107%°

10% Karbonla asqarlanan TIinS, monokristallar1 300+600K
temperatur intervalinda o(t) aslhiliginin todqiqi aparilmisdir. Elektrik
Olgmolor 1K temperatur doyismosi ils, 0,1 K/doq addimla mis-
konstantan termociti ilo, 25 MHs+1 MHs tezlik intervalinda E7-25
cihazinda aparilmisdir. TlinS; (10%C) monokristali siialanma
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monbayi Co® izotopundan ibarot olan y-25 qurgusunda
siialandirilimisdir.

100 200 300 400 500 600 700 800
I(sec)

Sakil. T=470K-do, y-siialarla siialanmig TlInS,(10%C) kristalimin  elektrik
kegiriciliyinin kinetikas1: 1- 0; 2- 0,2 MQr; 3- 0,4 MQr; 4- 0,6 MQr; 5- 0,8 MQr

Odabiyyat
O.A. Samadov, Kh.B. Orujova, A.l. Najafov, N.M. Mehdiyev, R.N.
Mehdiyeva, T.l. Karimova, G.M. Ismayilova. The effect of gamma
quanta on the ionic and electron conductivity of TIInS;(10%C)
compound. Journal of Radiation Researches, vol.10, No.1, 2023,
Baku. pp. 56-62

INVESTIGATING SURFACE MORPHOLOGY AND
CRYSTAL STRUCTURE OF CARBON NITRIDE COATINGS
Kanan Hasanov'?, Oqtay Samadov', Ramin Garibov?,
Qabil Allahverdiyev', Ravan Mehdiyeva', Matlab Mirzayev'?
Institute of Radiation Problems, MSE RA®, International
Intergovernmental Organization Joint Institute for Nuclear
Research, Dubna, Russian?
hasanovkananll@gmail.com

The field of biomaterial research is currently witnessing
significant attention towards the development of new materials [1].
These materials aim to improve physicochemical properties and
enhance functional performance characteristics [2]. The basic
composition of the coatings was investigated using Energy
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Dispersive X-ray Spectroscopy (EDS). To evaluate the surface
morphology of the coatings, Scanning Electron Microscopy (Hitachi
3030PLUS) was employed. The crystal structure, phase composition,
texture, and grain size of the coatings were determined through X-ray
diffraction (XRD) analysis. A Rigaku SmartLab diffractometer with
Cu Ka radiation (wavelength of 1.5405 nm) was utilized in a 6/20
geometry range of 30-80° with a step size of 0.02°/min, and an
incident angle of 3°. Texture and crystallite sizes were calculated
based on XRD peak widths using Rietveld analysis [3]. The X-ray
diffraction analysis indicates that prior to corrosion and after, the
relative ratio of spectral peaks reveals that the crystal has been
minimally perturbed, and no phase transitions have been observed.
As evidence of this, an increase of 1.9% in the Full Width at Half
Maximum (FWHM) can be noted. According to theoretical
calculations performed using the FullProf software, nanocrystals
manifest themselves in the Fm-3m cubic phase group. In the initial
state, the lattice parameter 'a' for NbC is determined to be 4.33289 A,
with a volume of 81.3455 A®. Calculations show that after corrosion,
the lattice parameters have increased by 0.04%, and the volume has
increased by 0.12%. Additionally, the degree of crystalline
amorphization within the crystal has reached 0.6%. All obtained
results indicate the material's resistance to corrosion.
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Er iLO ASQANMIS QALLIUM KUKURD
MONOKRISTALININ FOTOELEKTRIK XASSOLORINO
QAMMA-KVANTLARIN TOSIRi
Roahim Madatov, Teymur Tagiyev, Aydan Xahqzada
AR EIm va Tahsil Nazirliyinin Radiasiya Problemlari Institutu
aydanxaligzade@gmail.com

Isdo erbi ilo asqarlanmis GaS monokristalinin fotoelektrik
xassalorine qamma-kvantlarin tosiri aragdirilmisdir. Todqiq olunan
monokristal Bricmen iisulu ilo alinmis, asqar kristalin yetisdirilmasi
zamani olavo edilmisdir. Alinmis monokristal p-tip kegiriciliya
malik olub, otaq temperaturunda miiqavimaoti ~10° om tortibindo
olmusdur.Er  asqarimin  konsentrasiyast 0.1 at%  tortibindo
vurulmugdur. Tadqiq olunan GaS(Er) 0.1 at% monokristali Co®
osasinda yigilmis MRX-25 qurgusunda enerjisi 1.33MeV olan
qamma kvantlarla otaq temperaturunda stialandirilmigdir.

—=—B
——D
——F

lgl, A

A, nm

Sokildo GaS vo GaS(Er) 0.1 at% monokristallarinda
fotocoroyanin  otaq  temperaturunda  spektral =~ paylanmasi
gostorilmisdir. Qrafikdon goriindiiyii kimi fotocaroyanin maksimumu
tomiz monokristalda A=500nm (oy.l), asqarlanma (9y.2) vo
stialanmadan (9y.3) sonra iso uygun olaraq 490nm vo 480nm dalga
uzunluguna uygun golir. Qrafikdon goriindiiyii kimi asqarlanmis GaS
monokristalinin fotohassasligi artir vo kicik dala oblastina dogru
striisiir (A=490nm). Bu iso defektlorin rekombinasiya selinin -S
stiratli rekombinasiya morkozindon asta -t rekombinasiya morkozino
yenidon paylanmasi ilo bag verir [1]. Burada s-morkozlori rolunu
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mixtolif qurulus defektlori, r-morkozlori rolunu iso kation
vakansiyalar1 (Vg;) oynayir. Asqgar kristalda qadagan olunmus
zonanin enini artirir, bu iso Fermi soviyyasi ilo s-r-rekombinasiya
morkozlorinin soviyyolori arasindaki mosafoni doyisdirir vo homin
soviyyolorin dastyicilarla dolmasina tosir gostorir. t- morkozi valent
zonasi ilo olagadardir belo ki, morkozin soviyyosi valent zonasina
nozoron doyismir [2]. Belo morkozloro yarimkecirici materiallarda
tez-tez rast golinir. Belo halda qadagan olunmus zonanin eni artanda
t-morkozinin energetik voziyyoti kecirici zonaya nozoron artir. t-
morkozi elektronlar iiclin hom yapisma, hom do rekombinasiya
moarkazi rolunu oynaya bilor. Ogor t- markazlori torafindon tutulmus
elektronlarin istilik hoyacanlanmasi naticesinds kecirici zonaya
keemo siirati, onlarin valent zonasindaki desiklorlo rekombinasiya
stirotindon bdyiikdiirse, onda t-morkozi tals rolunu oynayar. Ogoer t-
morkozlori torofindon  tutulmus elektronlarla  desiklorin
rekombinasiya slirati, onlarin kecirici zonaya hayacanlanmasindan
boylikdiirso, onda t-morkozi rekombinasiya rolunu oynayir. t-
moarkozinin enerjisinin  kicik qiymetinds yapisma morkozindon
elektronlarin keg¢irici zonaya hayacanlandirilmasi ¢ox zsifdir, onlarin
hamisi, r vo s-morkozlorindo qeyri-osas desiklorlo rekombinasiya
edirlor. Bu halda r vo s morkozlorinin elektronlarla dolmas:
maksimuma ¢atir vo valent zonasinda desiklorin yasama miiddoti
minimuma qadar azalir.

Fotohassasliq desiklorin yiiriikliilyii vo valent zonasinda
onlarin yasama miiddoti ilo miitonasibdir. GaS monokristalim1 Er ilo
asqarladiqda qadagan olunmus zonanin enini artirir ki, bu da yapigsma
morkozinin effektivliyini artirir. Bu iso onlarin elektronlarla
dolmasini artirir. Kegirici zonada iso elektronlarin konsentrasiyasinin
azalmasina sabab olur. Bu iso yasama miiddstinin vo fotohassasligin
artmasma gotirir. Qrafikdon goriindiiyli kimi, GaS(Er) 0.1at%
monokristalin1 y- kvantlar ilo D,=100krad doza ils siialandirdiqda
A=300-800nm dalga oblastinda kristalin fotohassaslig1 artir vo onun
maksimum kigik dalga oblastina torof siiriisiir. Stialanma naticosindo
gallium vakansiyalarinin say1 artir ki, bu da fotohossasligin artmasina
sobob olur.
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STUDY OF EFFECT OF y-RADIATION ON PHYSICAL
CHARACTERISTICS OF CuTISe, CRYSTAL
Rahim Madatov*?, Rakhshana Mamishova®, Farida Babayeva®,
Ulviya Faradjova®
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One of the issues facing of radiational material science is to
increase the sustainability of the parameters of materials to ionizing
radiation and particles [1]. [2-3] - studies show that cation and anion
vacancies and interstitial ions are formed as a result of the
displacement of atoms from the nodes of the crystal lattice during
irradiation. The study of the effect of y-quantum on the
electrophysical properties of the layered p-CuTISe; single crystal as
an object of research, which is representative of chalconedies and has
thermal conducting properties, is scientifically and practically
important. CuTISe; belongs to the group of single-crystalline copper-
thallium chalcogenides and belongs to the group of compounds with
the formula TICu,nXn+1 (X =S, Se) [4].

The studied CuTISe, compound was grown at high temperature
using the Bridgman-Stockbarger method. Using materials with a
high degree of purity (TI, 99.99%; Cu, 99.999%; Se, 99.99%) in
the crucible is completely melted in the hot zone at 775 K of the two-
zone Bridgman furnace and is transferred to the cold zone (580 K) at
speed of 1.2 mm/h.

Crystal structure and lattice parameters of the sample obtained
by X-ray analysis method a = 4.08; ¢ = 8.16 A; z = 2 were
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calculated, and it was determined that the compound crystallizes in
tetragonal crystal system and the results were given in [5].

The resulting samples were exposed to a dose of Dy = 500krad
using an MRX y-25 setup with a Co® isotope source. The surfaces of
the crystal before and after their exposure to the gamma radiation
were studied using an nanoEducator scanning probe microscope
(SPM). 3D images of the surfaces of the crystals and their their
histograms were obtained.

According  electro-physical  investigations,  temperature
dependence of the conductivity o(T) of CuTISe; crystals displays an
abrupt jump of ~10° times at 390K temperature. Strong changes are
observed also in the temperature dependence of the dielectric
function &(T), which will be discussed in detail in the next works.
The dependence of o(T) can be explained as follows. The released
TI* cations move to the cathode electrode creating a barrier for
electrons motion in the opposite direction, which reduces the
conductivity. On the other hand, scaterring of an electron from TI*
ions also results in the reduction of conductivity.
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v- SUALARLA SUALANDIRILMIS TlInTe,
KRISTALLARINDA ELEKTRIK KECIRICILIYININ
ANIZOTROPIYASI
Rohim Madatov?, Arzu Nacafov?, Miisliim Mammadov?,
Valeh Balayev!

AR Elm va Tohsil Nazirliyinin Radiasiya Problemlori Institutu’,
Fizika Institutu®
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TlIinTe, yarimkegirici kristali A’B®C,° tip iiclii birlogsmalor
sinfino aiddir. Malumdur ki, TlInTe; kristali tetroqonal sinqoniyada
kristallasir vo zoncirvari qurulusa malikdir [1]. TlInTe, birlogsmosi
hocmi moarkazlosmis tetraqonal qofos qurulusunda kristallagir vo
D;? (14/mcm) simmetriya grupuna aiddir.

TlinTe, birlosmoasi  tomizlik doragasi 99,999 % olan
komponentlordon istifado edilmoklo 10?Ila tozyigo godor havasi
sorulmus kvars ampulalarda birbasa sintez tisulu ilo alinmigdir.

TlInTe;, kristallarinin ilkin vo qamma siialarla 50 vo 100 krad
dozada stialandirilmig niimunalori {iglin volt-amper xarakteristikalari
(VAX), xiisusi elektrik  kegiriciliyinin  elektrik  sahasinin
intensivliyindon asililiglar1 kristalin C oxuna hom paralel, hom do
perpendikulyar istigamatds qaranliqda todqiq edilmisdir.

Miioyyan edilmisdir ki, 300 K temperaturda TIlInTe;
birlosmasinin kristallik C oxuna perpendikulyar istigamotdo xiisusi
elektrik kegciriciliyinin qiymoti oxa paralel istigamatdoki ilo
miiqayisado daha boyiikdiir. Yoni bu kristallar elektrik kegiriciliyino
gora anizotropiyaya malikdir. Kristallik C oxuna paralel istigamotdo
kegiriciliyin ~ kristallik oxa perpendikulyar istigamotdoki ilo
miiqayisads az olmasina sabab bu birlogmalorin kristal qurulusunda
movcud olan defektlorin hesabina laylararasi potensial ¢oparin
olmasidir. Hom siialandirtlmamis, hom do stialandirilmis kristallarda
elektrik sahasinin intensivliyinin kig¢ik qiymatlorinds (E<1 V/sm)
avvalco xiisusi elektrik kegiriciliyinin saha intensivliyinin artmast ilo
zoif azalmasi (VAX-da subxotti hisso) miisahido olunur. C oxuna
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paralel istigamotdo bu azalma perpendikulyar istigamotdoki ilo
miiqayisodo daha nozorogarpandir. Bu, amorf bark mohlullarda
oldugu kimi, TlInTe; kristallarinda da movcud defektlorin sahanin
intensivliyinin kigik qiymatlorinds yiikdasiyicilar tiglin yapisma
morkazlori kimi rol oynamasi ilo olagodardir. Sahonin sonraki
artmasi ilo kegiricilik sabit qalir, sonra iso kegiricilik artir. C oxuna
perpendikulyar istigamatdo kegiriciliyin sabit hissosi oxa paralel
istigamotdoki ilo miiqayisodo sahs intensivliyinin daha boyiik
oblastin1 shato edir.

y-stialarla 50 krad dozada siialandirmadan sonra hor iki
istigamatdo qaranligda xiisusi elektrik kegiriciliyinin qiymatindo
artma miisahido olunmus, lakin anizotropiya ilkin haldaki ilo
miiqayisodo azalmigdir. Bu da 50 krad slialanmadan sonra yaranan
defektlorin akseptor tipli olmasi ilo alagodardir.

y-stialarla 100 krad dozada siialandirmadan sonra hoar iKi
istigamotdo xiisusi elektrik kegiriciliyi saho intensivliyinin verilmis
giymatlorinds avvalcs siialandirilmamis halla miiqayisads az olmus,
sonra intensivliyin artmast ilo (2,1-25 V/sm araliginda) ilkin vo
50 krad dozada stialandirilmigs haldaki giymotlorlo  miiqayisodo
boyilik olmus, sonra iso ilkin haldakindan boyiik, 50 krad dozada
stialandirilmig haldaki giymotlorlo miiqayisado kicik olmusdur. -
stialarla 100 krad dozada siialandirmadan sonra yaranan defektlorin
elektrik sahasinin kigik qiymotlorinde C oxuna perpendikulyar
istigamotdo talo rolunu oynayaraq kontaktlardan niimunays daxil
olan yiikdasiyicilari tutur, saho intensivliyinin sonraki artimi ilo bu
tololordaki yiikdasiyicilar Sarbastlosorok keciriciliyi artirir. Bununla
yanast 100 krad dozada siialandirmadan sonra anizotropiya avvalki
hallarla miiqayisads azalmigdir.
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GaSe NAZIK TOBOQOSI 9SASINDA n-Si-p-GaSe
HETEROKECIDININ ALINMASI VO ONLARIN
ELEKTROFIZIiKi XASSOLORININ ToDQIQi
Rahim Madatov'?, Aydin dlakbarov?, Fargan 9sadov?,
Faride Nurmemmadova®
AR Elm va Tohsil Nazirliyinin Radiasiya Problemlori Institutu’,
Azarbaycan Pedoqoji Universiteti?, Aviasiva Akademiyasi®,
Balka Miihandislik Universiteti®
msrahim@mail.ru

Yarimkegirici nazik tobogoli strukturlarda fiziki proseslorin
oyronilmasi fotogeviricilorin effektivliyinin artirilmast vo  giinasg
eleementlorinin maya doyorinin azaldilmasi1 ilo baghdir. Giinog
elementlorinin  effektivliyinin aptirilmasi istiqgamatindo aparilan
togdiqat islori gilinos energetikasinin miithiim istigamatlorindon
biridir. Bu problemin perspektiv holl iisullarindan biri do nazik
tobogoli strukturlarin alinmasi vo onlarin xassalorinin mogsadyonlii
idars edilmasidir.

Toqdim edilon isin moqsadi GaSe osasli nazik tobagosi
osasinda spektrin goriinon oblastinda yiiksok fotohassasliga malik n-
Si-p-GaSe heterokecidin alinmasi vo perspektivliyinin miioyyan
edilsidir. Fotohassas strukturun yaradilmasi zamani althq kimi
kimyavi yolla tomizlonmis (100) orientsiyali n-Si (KEF-7,5)
monokristali gétiiriilmiisdiir. ikinci komponent olaraq Bridgman
tisulu yetisdirilmis GaSe monokristalinin ovuntularindan istifads
edilmisdir. GaSe ovuntular1 vakuumda (~10° mm.c.st) termik
buxarlandirma tisulu ilo soyuq Si (qalinligi~50 mkm) altlig1 tizarino
¢okdiriilmiisdiir. Alimmis nazik toboagolorin galinligr ~(0,8+2)mkm
olmusdur.Nazik tobagonin Kkristallagma temperaturunu miioyyan
etmok mogsadi ilo t=200° C temperaturda 1= 2-3 saat miiddotindo
vakuumda termik domlonmisdir. Hazirlanan n-Si/p-GaSe
strukturunun  volt-farat xarakteristikast  (VFX) ,elektrik vo
fotoelektrik xassalori metodlari tizra todqiq edilmisdir.

n-Si-p-GaSe  osasinda formalasan heterostrukturun hacmi
yiiklor oblastinda yiik sixligimin paylanmasinin  elektrostatik
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parametyrloro tosiri volt-farat ~ (VF) xarakteristikas1 osasinda
mioyyon edilmisdir. Gostorilir ki, termik domlonmis n-Si/p-GaSe
niimunin C? ~f(V) asihginda kontakt potensiallar forginin artmasi
amorf- GaSe tobagoasindo Fermi saviyyasi yaximliginda hal sixliginin
azalmast (~10"° eV'sm™ don 10* eV'sm™ ) noticasinds bas verir.
Amorf GaSe toboagosindo Fermi soviyyasi yaxinlhiginda yerloson
yuklii lokal saviyyslorinin hal sixliginin istraki ilo  hocmi yiklor
oblastinda potensialin vo elektrik saho intensivliyinin paylanmasini
doyigir. Termik domlomo zamani kontakt sorhoddinds hal sixligin
azalmasi naticasindo hocmi yiiklor oblastinda sahonin intensivliyi
azalir, HYO- nin eni va potensial ¢oparin hiindiirliiyii 0,4 —don 0,8
eV qodor artir. n-Si/p-GaSe heterosrtukturlarda fotohossaligin
yaranma mexanizmi tohlil edilmis vo  gOstorilmisdir ki,
komponentlorin kontakt sarhoddinds soth hal sixliginin termik yolla
azaldilmasi1 noticasindo heterokecidin fotohossasligr artir.  n-Si-p-
GaSe heterokecidindo kvant effektivliyinin spektral paylanmasi
todqiq edilmis va onlarin perspektivliyi miisyyomlogdirilmisdir.
Beloliklo termik buxarlanma tisulu ilo GaSe nazik tobagosinin
n-Si monokristal altligi {izarina ¢okdiiriilmasi noaticasinds alinmig
anizotip n-Si-p-GaSe heterokegidlorin elektrik,optik vo fotoelektrik
xassolori todqiq edilmisdir. Miioyyon edilmisdir ki, 200°C
temperaturda t=3 saat miiddostindo termik domlonmis strukturlarda
potensial ¢oporin hiindiirliiyliniin artmast  amorf tobagoda Fermi
soviyyesi yaxinliginda yerloson lokal soviyyslorin hal sixliginin
azalmast  sobobindon bas verir.Anizotip  heterosrtukturlarda
fotohassaligin yaranma mexanizmi tohlil edilmis vo gostorilmisdir ki,
komponentlorin kontakt sorhoddinds soth hal sixliginin termik yolla
azaldilmasi1 noticasindo heterokecidin fotohossasligr artir.  n-Si-p-
GaSe heterokegidinda kvant effektivliyinin spektral paylanmasi
todqiq edilmis vo onlarin perspektivliyi miioyyomlosdirilmisdir.
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YUKSOK GORGINLIKLI ELEKTRIK BOSALMA
QURGUSUNDA KARBON DiOKSiDiN CEVRILMOSI
Hokmoan Mahmudov, Sabina Hasanova, Bahar Mammadova
AR Elm va Tohsil Nazirliyinin Radiasiya Problemlari Institutu
hokman.mahmudov@gmail.com

Qlobal istilosmonin yumsaldilmas1 vo Kioto protokoluna
asason dovlatlorin gotiirdiiklori 6htaliklora gora atmosfers buraxilan
karbon dioksid (CO,) gazinin tutulmasi va onun daha sarfali kimyavi
mohsula ¢evrilmasi bu giiniin asas ekoloji problemidir. Bu sahads
miixtolif istigamatlordo todqiqat islori aparilir. Bu istigamatlordon
biri do bizim toklif etdiyimiz yiiksok gorginlikli elektrik bosalma
metodu ilo karbon qazinin aktivlesdirilmoasi vo suda udulma

prosesinin stiratlondirilmosidir.

=+—FKontrol  =@=Boshalma, V=22 kV, I=5mk A

PH

e = N w

0 ] 10 15
YDE Bogalma vaxti, daq

=+=Kontrol ==Boshalma

0 5 10 15 20
YDE bosalma vaxti, daq

Sakil 1. Axin soraitindo karbon
dioksid qazinin suda holl olmasi,
suyun pH-nin doyismasinin kinetik

asitliligi  (ilkin  -kontrol)

YGDEBQ-da V=22kV, i=7-9 mkA

islonmis, V=35 ml/san)

Sokil 2. Axin soraitindo karbon
dioksid qazinin  0,1%-li  CaO
Mohlulundan ke¢mo zamani miihitin
pH-nin doyismosinin kinetik asililigt
(ilkin-kontrol) vo YGDEBQ-da
V=22kV, I=7-9 mkA islonmis, V=35
ml/san)

Yiiksok gorginlikli dielektrik bosalma qurgusunda (YGDEBQ)
CO,-nin ionlasmasi, daha aktiv formada suda hall olma prosesinin
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stiratlondirilmasinin  kinetik todqgiqi bizim maraq dairomizdadir.
Proseslor miiqayisali ilkin (kontrol) vo axin soraitindo YGDEBQ
qurgusunda tadqiq olunur, alinmig naticalor suyun pH-nin doyismasi
Vo CaCOjs-yaranmasina goro tohlil edilir. Cevrilmo proseslori
mixtolif axin siiratlorinde vo gorginliyin miixtalif giymatlorindo
oyranilir. Noticodo axin siiratindon asili olaraq suda hoall olma
daracasine goéra suyun pH-nin doyismosi vo paralel olaraq 0,1%-li
CaO mohlulundan ¢okmo proseslori miiqayisa edilir.  Naticado
yaranan CaCOgz-iin miqdar1 analizino gore karbon dioksid qazinin
suda udulma miqdar1 hesablanir.

Sokil 1-do axin soraitindo ilkin (kontrol) vo YGDEBQ-da
islonmis karbon dioksid qazinin suda hoall olmasinin asas gostaricisi
olan pH-nin doyismasinin kinetik asililigi verilmisdir. Goriindiiyii
kimi ilkin emal olunmamis karbon dioksid qazinin suda hall
olmasinda miihitin pH-1 5 don 3.25-godor doyisdiyi halda
YGDEBQ-da emal olunmus qazlarda pH 5-don 1-o godor doyisir ki,
bu da pH-in 2.25 giymatinin asagi olmasi daha ¢ox holl olmanin
gostoricisidir.

Sokil 2-do axin soraitindo ilkin (kontrol) vo YGDEBQ-da
islonmis karbon dioksid gazinin 0,1%-li CaO mohlulundan ke¢gmasi
zamani miuhitin pH-nin doyismasinin kinetik asilili§i verilmisdir.
[lkin emal olunmamis karbon dioksid qazinin suda holl olmasinda
miihitin pH-1 13- don 9-godor doyisdiyi halda YGDEBQ-da emal
olunmus qazlarda pH 13-don 6.7-5 gadar doyisir ki, bu da pH-1n 2.3
giymatindon asagi olmasi daha ¢ox hoall olmanm, yani yaranan
CaCO;3; -nin gostaricisidir.  CaCOs-nin miqdar1 eyni zamanda
gravimetrik metodla da toyin edilir.
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TEMPERATURE-FREQUENCY DISPERSION OF THE
DIELECTRIC PROPERTIES OF y-IRRADIATED
UHMWPE/a-SiO; NANOCOMPOSITES
Aysel Nabiyeva, Rafiga Ismayilova, Musafir Guliyev,
Nabi Aliyev
Institute of Radiation Problems, MSE RA
aysel.nabiyeva2l@gmail.com, ismayilivarafigas@gmail.com,
guliyevmusafir60@gmail.com

Polymers and composites based on them are exposed to various
types of ionizing radiation during operation. Despite the presence of
numerous theoretical and experimental studies devoted to the
influence of ionizing irradiation on the properties of polymer
composites, their behavior in radiation fields is still a current
problem in materials science.

In this paper, we studied the temperature (295-393K) and
frequency (25-10°Hz) dependences of the real (¢) and imaginary (¢”)
parts of the complex permittivity of the UHMWPE/a-SiO, composite
system before and after y-irradiation (D=0-200kGy). UHMWPE/a-
SiO, composites are obtained from a homogeneous mixture of ultra-
high molecular weight polyethylene (UHMWPE) and amorphous
silicon dioxide (a-SiO,) powders by hot pressing.

The introduction of nano-sized o-SiO, (vol. 1%) into
UHMWPE leads to the following changes: heating the composite
film to temperatures close to or slightly higher than Tg significantly
changes the nature of the dependences & (f ) and ¢” ( f ).
Dependences &’(f ) and &” (f) become monotonically decreasing. The
values of &”and ¢” increase with decreasing frequency. Dependence
¢" (f) monotonically decreases. At T<393K at frequencies f<1MHz,
the value of &’ is equal to 1.48 and weakly depends on the frequency.
However, at T=313K when f >120Hz, a decrease in &’ is observed
with increasing frequency. At high temperatures T=393K, the
influence of frequency on the dielectric constant practically stops and
there is a noticeable change in &” with increasing frequency and a

77


mailto:aysel.nabiyeva21@gmail.com
mailto:ismayilivarafiqa5@gmail.com
mailto:guliyevmusafir60@gmail.com

RADIASIiYA TOHLUKOSIZLiYi PROBLEMLORI: REGIONAL ASPEKTLOR,
Elmi-texniki konfrans, 18-19 Oktyabr 2023, Azarbaycan, Nax¢ivan

noticeable decrease in the dielectric loss factor (&) at T=373-393K
with increasing frequency (0.25 to 0.025). Heating the composite
from 295K to 393K leads to stabilization of &£”. Dependence &” (f)
becomes monotonically decreasing. An increase in the volume
fraction of the filler in the composite leads to a significant change in
the value of & and ¢” Thus, with an increase in the filler
concentration to 5% vol.a-SiO, the real and imaginary parts of the
permittivity at a frequency of 10° Hz increases by about 2.73 times,
respectively, compared to the filler concentration of 1 % vol. a-SiO;,
The effect of y-radiation on the dielectric properties of
UHMWPE+1%0a-SiO, and UHMWPE+5%0a-SiO, composites was
studied in the absorbed dose range up to 200 kGy. With an increase
in temperature at a frequency of 25 Hz at a dose of 50 kGy, at a
lower temperatures (295-393 K), the value of ¢” and &” changes
slightly, in the same frequency, the initial value of &” decreases at a
temperature of 373 K (2.92 to 2.37) and 393 K (2.2 to 1.82) and with
increasing frequency, the value of &’ decreases, then the rate of
decrease slows down. Significant changes were observed in the
dielectric response of the UHMWPE+1%a-SiO, sample after y-
irradiation in all frequency ranges, an increase in &’ is due to an
increase in the absorbed dose (50-200 kGy). A decrease in ¢” and ¢”
is observed with increasing temperature and frequency of UHMWPE
+ 5%0-SiO, composite. The decrease in the permittivity is associated
with an increase in the concentration of defects with increasing
temperature.

In the UHMWPE film and UHMWPE + x%a-SiO, composites
we studied, an increase in ¢” and &” is observed at low frequencies.
This gives grounds to consider that the main factor determining &’
and ¢” is not the interfacial polarization in the volume, but the near-
electrode polarization due to the formation of double electric layers
at the electrode-polymer interface.
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OPTICAL PROPERTIES OF THIN FILMS OF SILICON
ALLOYS
Bakhtiyar Najafov
Institute of Radiation Problems, MSE RA
bnajafov@inbox.ru

The IR absorption spectra of films of alloys a-nk-Si: H (a-
amorphous, nk-nano-crystalline) in the energy range of 0.03 ~ 3.0 eV
are investigated. The optical absorption coefficients («) of films are
determined for weakly and strongly absorbing spectral regions, and
the refractive indices (n) and attenuation coefficients (k,) are
determined for various transparent and nontransparent substrates.

When determining the optical constants, the coefficients of
absorption (o) and refraction (n), attenuation (k,) measured the value
of the transmission T, the reflection R [1-3]. Using the energy
conservation condition, the absorption coefficient o can be found:

a+R+T=1

Due to multiple reflections in the substrate and film, the task of
establishing a connection between R and T and optical constants is
not trivial. Usually, several simplifying assumptions are made to
obtain a relationship between the measured values of R, T, «, n, and
k,. When the light passes through the interface between two media,
the incident beam is split into reflected and refracted. The directions
of these rays are determined by the laws of geometric optics - the
laws of reflection and refraction. Let us use the well-known relations
[1-3], we define the above values as follows: if n =1 and n; =1,
then:
k3
Ri=Ry =R =25

16 exp(—ad)
- (4+k5)2k6‘ exp(-2ad)
kgy? +%y— (4+k3)?*=0
Here: n, is the refractive index of the substrate, and d is the
thickness of the film. Then,
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D= 64 (4 + k2)2T? )
_ 1, Tk}
a= ln 1D 3

Hence, the absorption coeff|C|ents (a) can be determined using
equation (3). Let us use from the literature data [1] and calculate the
refractive index (n), (n,) as follows:

(A= (I1-R)A—-R)(1—-R3)
B = 1 - RZ R3
C=RR; +RR; (1— Rz)z 4
L B - ad
x = exp(—p)

( _ (n—-1)%+k3
L7 (n+1)2 +k2

é Ry = (e ©

(n+ny)? +k2

_ n1—1 2
[ r=(22)
_ Ax
B(1-x2)

n=ty [(E -, @

2R > 1+ k2

1-R,;
_ _ 1+JR{
When k, = 0, we get, that n = T
1+JRs (n—nq)%+k3
Accept that ny = — = then we get that R, = Ry

And, as for the thickness of the films (d), it can be determined by the

following formula:
A A1

T m0-A) | 2(p+/pP-a) a2
here, p = iil; q=1+k2.
Therefore,
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_ 2(p+ VP-4 (p-Ay) 2TBC 2

o= Ay In (\/ AZ+4T2B2 —A) )

In the particular case, when R, = R, = R; = R, thenxand d,
respectively, will be determined by the following formula:

ad=¥ (k,T,nn)

naturally
(nng) - (R1, = Ry, = R3) -k,
Thus,
1
a= -
d
oxd=W¥(k,T)
<= =¥ (ko T) 8)
_ |4n—-(n+1)2 R4y 5
k, —\/ T r, + -y (n+1) 9)
where, & - can be equal to one, and also with a film thickness
d =0.01+ 1.0, its value is & = 0.3+ 0.8. For absorption in

the long wavelength region, the interference is calculated using &.
am, Am™ is the appropriate wavelength, under interference
conditions.
Conclusion
One of the main objectives of this article is to facilitate the
work of experimenters working on the physics of semiconductor thin
films. The results provide an opportunity to determine the optical
width of the prohibited zone, the emission rates, reflection,
refraction, optical absorption, as well as to determine the thickness of
the films during deposition. The results also provide an opportunity
to conduct experiments with the spectrometer IR-21, IR-14A, IR-
22, IR-29, IK spectrometer Varian 640 IR, which work in the field
of wavelengths of 0.75-45 micrometers.
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NEW SOLAR ENERGY PHOTOCONVERTERS ON THE
BASE OF CdTe/CdMnS THIN FILMS
Matanat Mehrabova'?, Nizami Huseynov?, Rafiq Sadigov'”
Azerbaijan Technical University®, Institute of Radiation Problems?,
Institute of Physics®, MSE RA
mehrabova@science.az

Solar energy is the most efficient and cost-effective method of
obtaining electricity not only for everyday life and spacecraft’s, but
also in various areas, including offshore oil and gas fields,
mountainous areas, residential and office buildings. One of the most
optimal methods of using solar energy is solar photoconverters. In
this regard, researching the possibilities of creating and using new
generation solar photoconverters is one of the important issues of
materials science and engineering. In recent years, the possibility of
making solar cells based on thin films of semimagnetic
semiconductors (SMSC) has been intensively studied. These
materials are distinguished by their unique properties: high
photosensitivity at room temperature, wide band gap and manage of
some physical properties by changing the concentration of the
transition metal element in the sample content, etc. It is known that
solar cells (SC) based on the CdTe/CdS heterojunction are
characterized by high radiation and thermal stability, which is also
important for their space applications. The assembly of single-crystal
thin films on a flexible basis can significantly reduce the specific
gravity, while the efficiency does not change much. The introduction
of Mn atoms into wide-gap CdS further increases the band gap, and

thus makes the heterojunction more efficient for solar cells. The
82


mailto:mehrabova@science.az

RADIASIiYA TOHLUKOSIZLiYi PROBLEMLORI: REGIONAL ASPEKTLOR,
Elmi-texniki konfrans, 18-19 Oktyabr 2023, Azarbaycan, Nax¢ivan

optical absorption range of CdTe/CdMnS heterojunctions covers the
near-IR and visible region and is therefore a very suitable material
for solar photoconverters. On the other hand, heterojunctions made
on the basis of their thin films are small in size, cheap to produce,
and highly efficient.

In this study, the possibility of creating solar photoconverters
based on CdTe/ Cd;Mn,S thin film heterojunctions have been
investigated. We have grown n-CdTe/p-Cd;xMnsS thin film
heterojunctions via molecular beam condensation method and the
optimal regime for obtaining perfect n-CdTe/p-Cd;xMn,S thin-film
heterojunctions has been determined. Structural perfection and
surface morphology were studied by XRD and SEM methods. The |-
V characteristics (CVC) of the heterojunction showed a sharply
asymmetric character, the forward currents at a bias of U=2V exceed
the reverse ones. The absorption and transmission spectra of
n-CdTe/p-Cd;xMn,S (x=0.35) were also studied in order to
determine the transmission limit and the band gap energy. It is shown
that, photosensitivity cover 0.4-0.9 pm wavelength range of
electromagnetic wave spectrum. It is assumed that, in the short-
wavelength region of the spectrum the photosensitivity is
characterized by the absorption of light by the Cd;.x\Mn,S side and a
sharp decrease in the long-wavelength spectrum would be associated
with the absorption of light by CdTe the side of heterojunctions. The
absorption spectra show maximum absorption in the both near-IR
and visible regions of spectrum, which make possible to consider this
n-CdTe/p-Cd; xMn,S heterojunctions viable candidate for the
development of efficient solar cell detectors.
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POSSIBILITIES OF CREATING RADIATION DETECTORS
BASED ON Cd;xFexS THIN FILMS
Matanat Mehraboval’z, Sona Mammadovaz, Asim Nazarov®
Azerbaijan Technical University, Institute of Radiation Problems?,
Institute of Physics®, MSE RA
metanet.mehrabova@aztu.edu.az

To assess the environmental situation as a result of the impact
of man-made objects of the oil and gas complex, national security, as
well as to prevent radiation danger from the enemy, radiation
detectors are used to detect and identify special radioactive nuclear
materials. For this purpose, especially portable, lightweight, high-
resolution radiation detectors are required. Thin film heterojunctions
are a new generation of radiation detectors. The technology for their
production compared to massive single crystals is much simpler, due
to the small amount of material used, it is cheaper, and the current
loss is reduced. A"BY' groups of compound semiconductors, their
solid solutions, bulk and thin films on their base have wide
application possibilities in modern microelectronics. Creation of
photosensitive elements and structures on the base of these
semiconductors and investigations of their usage potentials in various
fields of optoelectronics is one of the most actual problems of
modern materials science and engineering.

In this study, the possibility of creating radiation detectors
based on Cd;.xFexS (x = 0.05) thin films have been investigated. Cd;-
xFexS (x=0.05) thin films were produced via molecular beam
condensation method operated at source and substrate temperatures
Of Tsource = 1100 K and Tgypstrate = 670 K, respectievly. Measured film
thickness was in the range of d=0.5+22 pum. Ni contacts were
deposited. Structural perfection and surface morphology of
heterojunctions were studied by XRD and SEM methods. The effect
of vy-irradiation on electrical and photoelectrical properties of Cd;-
«FexS (x = 0.05) thin films obtained on glass substrate have been
analyzed. The films were irradiated with y-rays from ®Co source
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with energies of £=1.17 and £=1.33 MeV at doses in the 10 kGy <
Dy < 100 kGy range. The |-V characteristics (CVC) and
photoconductivity of thin films were measured at room temperature
and the results show the the I-V characteristics change with the
increase in radiation dose.

It is shown that irradiation of Cd;«FexS (x = 0.05) thin films
with y-rays at a dose of 10 kGy < Dy < 100 kGy range leads to
significant changes in photoconductivity (PC), namely at low doses
leads to an increase in the PC, as well as to a slight shift in the PC
maximum. However, a further increase in the dose of irradiation with
y-quanta up to D,=50 kGy and D,=100 kGy results in a decrease of
photosensitivity of thin films. Such a decrease in the PC after
irradiation with y-rays would be attributed to the rearrangement of
intrinsic defect levels in the band gap and a change in the degree of
hole filling of the sensitivity canters. A significant change in the
character and magnitudes of photoconductivity of CdixFesS (x =
0.05) thin films after irradiation with ionizing radiation at room
temperature reveal that, CdixFexS (x=0.05) thin films can be
considered as a potential candidate for the development of efficient
ionizing radiation detectors on their base.
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NANOKRISTALLIK Al,SiOs HISSOCIKLORININ
TERMOFIiZiKi PARAMETRLORININ TODQIQI
El¢in Nagiyev', Tural Nagiyev®®
Innovasiya Vo Ragamsal Inkisaf Agentliyinin Niiva Tadgiqatlar:
Departamenti', UNEC Kompozit Materiallar EImi-Tadgigat
Moarkazi®, AR Elm va Tohsil Nazirliyinin Radiasiya Problemlari
Institutu ®
elchin@nagiyev.pro, tural.nagiyev@unec.edu.az

Nanokristallik ~ Al,SiOs hissaciklorinin termik parametrlori
forqli isitmo siiratlorindo DTA, TGA vo DTG spektroskopiyalari ilo
miigayisali Oyronilmisdir. Hissocik Olgiilori <100 nm, nano halda
sixligl 2.3+2.5q/sm® vo tomizliyi 99.9% olan nanokristallik Al,SiOs
hissaciklori todgiqat obyekti olaraq gotiiriilmiisdiir. Togdim olunan
isdo, tocriibalor “Perkin Elmer” STA 6000 cihazinda yerino
yetirilmisdir. Tocriibi naticolora osaslanaraq, Al,SiOs
nanohissociklorinin ~ Gibbs  enerjisi  300+1350K  temperatur
intervalinda toyin olunmugdur. DTA yanasmasi ilo nanohissociklordo
miimkiin faza ke¢idi vo temperaturun tosiri altinda amorflagsma
proseslori arasdirilmigdir. Nanokristallik Al,SiOs hissaciklarindan
togkil olunmus sistemin entalpiya vo entropiyast forqli isitmo
stiratlorinds hesablanmigdir (nazari hesablamalar tocriibi naticalor ilo
osaslandirilmigdir). Tacriibi naticolordon alinmis qiymotlor biitiin
termofiziki parametrlor iiciin forqli isitmo siirotlorindo miiqayisali
Oyronilmisdir.

Molumdur ki, Al;SiOs birlogsmosi tobiotdo andalusite (And),
kyanite (Ky), vo sillimanite (Sil) kimi {i¢ modifikasiyada
miimkiindiir. Adi halda adaton Al,SiOs birlosmasi andalusite (And)
modifikasiyasinda olur. Kyanite (Ky) modifikasiya adoton yiiksok
tozyiqlordo formalasir. Sillimanite (Sil) modifikasiya iso hom tozyiq
hom do temperatur altinda formalasir. ©adbiyyatdan molumdur ki,
har ii¢ modifikasiyali faza temperaturun 850K qiymotindo miisahids
oluna bilor [1]. Bizim apardigimiz tocriibalordo temperaturun tosiri
altinda az miqdarda And — Sil ke¢idinin miimkiinliiyi DTA
spektrlorindo miisahido olunur. Mohz bu sobabdon DTA spektlorindo
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temperaturun 850K qiymatinds kicik pik miisahide olunmusdur.
Qeyd etmok Onomlidir ki, bu temperatur eyni zamanda Al,SiOs
birlosmosi liglin  “liglii  noqto”dir [2]. Temperaturun toqribon
T>1100K giymatinds konaragixmalar miisahido olunmusdur ki, bu
da nanokristallik Al,SiOs hissaciklorinin gamma siialanmanin tasiri
altinda qismon amorflagsmas1 ilo olagolondirilo bilor. Soyuma
prosesindo 1280K — do olavo pik qeyd alinmigdir ki, bu da
amorflasma prosesinin dayanmasinin gostoricisi ola bilor. Lakin
bunun dogrulugunu siibuta yetirmok {i¢iin daha ¢ox tocriibolora vo
analitik islors ehtiyac vardir.

Miiayyan edilmisdir ki, nanokristallik Al,SiOs hissaciklarinin
entropiya vo entalpiyasinin modlu temperaturun 500K<T<1100K
intervalinda diiz vo 1100K<T<1350K intervalinda tors miitanasibdir.
Biitiin temperatur oblastinda sistemin entalpiya vo entropiyasinin
adadi qiymoti monfidir. Bu iso nozari olaraq o demokdir ki, baxilan
sistemin spontanliglr temperaturdan asilidir vo ya baxilan sistem
biitiin temperaturlarda dayaniql deyil.

Tacriibi naticalora uygun olaraq hesablanmis sorbast Gibbs
enerjisinin adadi qiymati miisbatdir. Bu 1so o demaokdir ki, sistemdo
bas veron proseslor spontan deyil vo sistem tarazliq hali xarici enerji
hesabina pozulur. Qeyd edok ki, temperaturun ¢ox Kkigik
qiymatlorinde sarbast Gibbs enerjisinin adadi qiymoti sifir otrafinda
doyisir ki, bu da sistemin tarazligda olmasinin gostoricisidir.
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NEYTRON SELININ TOSIRi ALTINDA NANO SisN,
HiSSOCIKLORININ ASAGI TEMPERATURLARDA DSC
TODQIQI
Tural Nagiyev'?

UNEC Kompozit Materiallar Elmi-Tadgigat Markazi', AR Elm va
Tohsil Nazirliyinin Radiasiya Problemlori Institutu®
tural@nagiyev.pro

Nano SizN4 hissaciklarinin diferensial skanedici kolorimetriya
(DSC) analizlari vo sorbast Gibbs enerjisi temperaturun -100 + 500
S intervalinda aparilmisdir. Qeyd edilon temperatur intervalinda
SigNs nanohissaciklorinin termik parametrlori qizma vo soyuma
proseslorindo, neytron seli ils siialanmadan 6nco vo sonra miiqayisali
analiz edilmisdir. Biitin  temperatur oblastinda SizNg
nanohissaciklorindos istilik aximi vo Gibbs enerjisi qizma va soyuma
hallarinda toyin edilmisdir. Nanohissaciklordo istilik aximi birbasa
tocriibadon miioyyon olundugu halda, sorbast Gibbs enerjisi alinan
naticolor osasinda nozori olaraq hesablanmigdir [1-2]. Aparilan
analizlordan naticasinds SizsN4 nanohissaciklorinin DSC spektrlorinda
stialanmamis niimunado 208 S wo stialanmis niimunado 235 S
temperaturda piklor geydo alinmigdir. Siialanma noticasindo
temperaturun 208 °S — dan 235 °S — ya gador artmasi neytron selinin
tosiri ilo material daxilindo yeni vo daha dayaniqh radikallarin
yaranmasinin naticasidir. Stialanmadan 6nco proses hor qram iigilin
128 C enerji tolob edirdiso, siialanma noticosinds bu rogom toqribon
28 C azalmigdir. Stialanmadan 6nco vo sonra prosesin baslama vo
bitmo temperaturu uygun olaraq, 181215 °S vo 190+251 °S kimi
miioyyan olunmusdur. Bu isa onu demays asas verir ki, neytronlarla
siialanma zaman1 Si3N4 nanohissociklori sothds rabits siiriigmalori vo
ya Si va N osashi daha dorin soviyyelordo tololor yaranir vo uygun
radikallarin material sothindo daha ¢ox dayaniqli qalmasina imkan
VErIr.

Temperaturun 150 S don kicik giymotlorindo eyni anda bir
ne¢o kicik pik miisahido edilmisdir ki, bunlar igorisindo 0 S
temperatrurdan kicik qiymotlordo miisahido olunan piklor xiisusi
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maraq kosb edir. Bels ki, temperaturun -30 °S va -90 °S otrafinda hor
iki niimunads kigik piklor geydo alinmisdir. Bu piklor nanomaterial
daxilinds rabitolorarasi enerji miibadilosi ilo olagoalidir. Temperaturun
todricon artmasi ilo bozi rabitolorin sigrayisli qopmast vo ya
stirismosi bu tip piklorin yaranmasima sabob ola bilor. Lakin, bu
piklorin tobioati hagqinda doqiq molumat ii¢lin daha ¢ox analitik islora
ehtiyac duyulur.

Qizma vo soyuma proseslorindo SizNs nanomaterialinin
dayaniqliliq (tarazliq) soviyyosini miloyyon etmok {i¢iin Gibbs
enerjisinin temperatur asililigl nazordon kecirilmisdir. Temperaturun
toqribon 180 %S qiymotino qodor Gibbs enerjisinin qiymoti sifir
otrafindadir yani sistem tarazligdadir. Lakin temperaturun 180+250
°S intervalinda Gibbs enerjisi monfi qiymot alir ki, bu da sistemin
gostorilon temperatur araliginda spontan oldugunu demoys asas verir
(adi halda). Temperaturun 250°S—don bdyiik giymotlorinde Gibbs
enerjisi miisbat qiymot alir. Bu iso o demokdir ki, adi halda bu
temperaturlarda nanomaterial daxilinds proseslor spontan deyil,
otrafdan alinan enerji hesabinadir. Eyni zamanda, T>250 o5
qiymatlorindo Gibbs enerjisi temperaturla miitonasib olaraq artir. Bu
159 nanomaterialin kimyoavi potensialinin artmasi kimi xarakterizo
oluna bilor vo sistemin dayanigliginin azalmasma sobab olur.
Soyuma prosesindo biitiin olavo radikallar nanomateriali tork etdiyi
ticlin proseslor sirf nanomaterialin 6ziindon ailidir. Bu halda goriiniir
ki, nanomaterial temperaturun toqribon 400 o3 qiymatina qodor
tarazligdadir (G ~ 0). Temperaturun toqribon 400°S giymatindon
sonra sistemin kimyavi potensiali artmaga baslayr.
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QAMMA SUALARIN TOSIRINO MORUZ QALMIS NANO
OLCULU TiN KRISTALLARINDA DEFEKT
OMOLOGOLMO MEXANIZMININ TODQIiQi
9fsun Abiyev'? Samir Samadov'?, El¢in Hiiseynov,
A.A.Sidorin? 0.S.0Orlov?

AR Elm va Tohsil Nazirliyinin Radiasiya Problemlori Institutu’,
Birlogmis Niiva Todgigatlar: Institutu, Dubna, Rusiya?

Bu todgiqat isindo tomizliyi 99,2 %, kiitlo sixlig1 5,22 q/sm?,
xususi sath sahasi 10-75 mZ/q, hissacik ol¢iisii 20 nm olan TiN nano
kristallarinin defekt amala galma mexanizmina yiiksok dozali gamma
kvantlarinin tosiri aragdirilmisdir. Qamma stialarin tosirindon sonra
materialin strukturunda vo hacmindo meydana golon defektlorin
kinetikasin1 askar etmok {iclin Positron Annihilation Lifetime
spektroskopiyalarindan vo LT 9.1 program kodundan istifado
edilorak tohlil edilmisdir [1].

Cadval. TiN tanotozlarmin pozitron anniqilasiya lifetime
komponentlorino gamma kvantlarinin tasiri
Sample 7y (nS) 2 (ns) [ 11(%) | 12(%) | Tmean (NS)
TiN (Initial) | 0.170+3 | 0.325+4 | 756 | 24.4 | 0.208
TiN (y-9hours) 0.170+1 | 0.355£3 | 76.7 23.3 0.213
TiN (y-35 saat) | 0.171=1 | 036243 | 77.1 | 22.9 | 0.214
TiN (y-6.5 giin) | 0.177£1 | 0.387+2 | 77.3 22.6 0.227
TiN (y-350 Mrad) | 0.179+3 | 0.398+4 | 81.24 | 18.75 0.220

PALS tadqgiqatlarindan Titan Nitrid niimunslori ii¢iin miivafiq
nisbi intensivliklari Iy va I, olan iki pozitron lifetime komponenti 11
Va 17 aldo edilmisdir. Qamma siialarinin tasirindon sonra t; lifetime
komponentinin (17043 ps-don 179+3 ps-o godoar) vo Iy intensivliyinin
(75.6%-dan 81.24-a godor) artmas1 miisahids olunur.

Ty pozitron lifetime komponentinin 170 ps-dan 179 ps-a
artmasl, titan nitrid materiali daxilinda, xiisuson do vakansiyalar va
defektlor kimi lokallagsdirilmis elektron vaziyyatlorlo Xarakterizo
edilon bolgolordo pozitronlar vo elektronlar arasinda qarsiligh
tasirlorin doyismosini gostorir [2]. Eyni ilo 1, lifetime komponenti
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32544 ps-dan 398+4 ps-a godor, I, intensivliyi iso 24.4%-dan
18.75%-a qodor azalir. 325 ps-don 398 ps-o godor olan daha uzun
lifetime komponenti ki¢ik vakansiya qruplarini tomsil edir [3].
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clala@mail.ru

Todqiqatlar ~ dizel  yanacagmin  radiolizi  timsalinda
aparilmigdir. Miixtolif udulmus dozalarda siialanmadan oavval vo
sonra DY sixlig, ozliliiyii, yod adadi, molekulyar strukturu miioyyan
edilmisdir. Yanacaq komponentlorinin temperaturun doyismasi vo
radiasiyaya moruz qalmasi ilo is soraitindo Kkimyavi torkibini
saxlamaq qabiliyyati bdyiik praktik ohomiyyat kosb edir. Ilkin
radiasiya proseslorinin osasii molekullararasi enerjinin miqrasiyasi
naticasinds ionlasmis vo hayacanlanmis molekullarin amola golmasi
toskil edir. Stialanmanin tosiri, izvi mayelorin struktur qurulusunda,
ozlillik va sixliglarinda doyisikliklora sobab olur. Radiolizo maruz
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qalma zamani bag veran doyisikliklor geri do qayida bilor. Geri tasir
effektlori doza vo miihitin xarakteristikasindan asilidir. Yanacaq vo
sirtkii materiallarinin  radiasiyadan  qorunmasi  zoruridir Vo
yanacaqlarin torkibinin doyisdirilmasi vo ya adekvat radiasiya
miigavimatine malik yeni materiallarin hazirlanmast lazimdir. Neft
yanacaglar ti¢iin bu masalo todqiq olunmamisdir. Eyni zamanda bu
masalonin dyronilmasinin boyiik praktik shomiyyati vardir. Aromatik
karbohidrogenlor yiiksok temperaturda dayaniqlidir vo radiolizo
kifayot godor davamlidirlar, ona goro do radiasiyanin tosiri altinda
onlarin antirad kimi istifado imkanlarin1 miiayyan etmok {i¢iin otrafli
todqiq edilmisdir. Yanacaqlarda aromatik antiradlarin migdar1 adoton
0,1-10 % toskil edir. Bu strukturun karbohidrogenloari ilo qarisiqda
antiradlar sonuncunu radiasiyanin tasirindon goruyur. Togdim olunan
isin mogsadi Co® ionlasdirici stialanmanin tosiri altinda azaciq toluol
olavo etmoklo dizel yanacaginin fiziki-kimyoavi Vvo istismar
xassalorinin doyismoasini dyronmokdir. Optimal dozani toyin etmok
liclin toluolun miixtalif konsentrasiyalarindan istifads edilmisdir.
Todqiqatlar miixtolif faizlordo toluolun olavo edilmosi ilo dizel
yanacagindan (DY) istifado etmoklo aparilmigdir. Tocriibalor
postpolimerlogsmo proseslorini 6yronmok {iglin kifayat godor uzun
middot aparilmisdir. Ampulalara yerlosdirilon va vakuumda
mohiirlonmis dizel yanacagmin niimunolori otaq temperaturunda
MPX y-30 tipli Co®® gamma menbayinds siialandirildi. Toluolun
+DY ila qarisigi P=0,07 Gy/s dozada, udulmus dozalar diapazonunda
D=(24-90) kGy, 1, 3, 5% (hocm) toluol konsentrasiyasinda
stalandirllmigdir.  Qaz  xromatoqrafiyasi-kiitlovi-spektrometrik
(QC/MS) analizlarinin, 1Q-spektroskopik todgiqatlarin noticolori
togdim edilmis, miixtalif udulmus dozalarda siialanmadan ovval va
sonra dizel yanacagmin va (DY+ tolul garisiginin) sixligi, 6zliltyi
Vo yod ododi miisyyan edilmisdir. Siialanma bitdikdon sonra
polimerlogsmadan sonraki proseslorin kinetikasi gostarir ki, prosesin
stiroti Vo lmumi polimerlosmads payr slialanma miiddatindan,
gqarisigin ilkin sixligindan vo dozadan asilidir. Dizel yanacaginin
torkibina  toluolun optimal konsentrasiyasini tapmaq lazimdir ki
udulmus dozadan asili olmayaraq DY 6zliiliiyii vo sixligi doyismasin.
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Co® gamma monboyindo siialanan dizel yanacagmm fiziki-kimyovi
parametrlorinin giymatlondirilmasi gosterir ki, gamma siialanmasi
dizel yanacaginin amoaliyyat xassalorina 6zliiliik vo sixligina moanfi
tosir gostorir. Konsentrasiyast 1, 3, 5% (iim.) olan dizel yanacagina
toluol olave edorkon udulmus dozanin artmast ilo 6zliilik vo sixliq
cox az artir. Stialanmadan dorhal sonra vo siialanma bitdikdon bir
nego ay sonra post-polimerlosma proseslorinin  kinetikasinin
oyranilmasi gostarir ki, prosesin siirati Vo iimumi polimerlogsmada
pay1 siialanma miiddatindon, qarisigin ilkin sixligindan vo dozadan
asithdir. Antiradlart olave etmoklo radiasiyaya davamli dizel
yanacaginin torkibini se¢mok olar. Dizel yanacagmin torkibinds
toluolun optimal konsentrasiyasini tapmaq lazimdir, bu zaman
udulmus dozanin artmasi ils 6zlilik vo sixliq doyismoyacokdir.

CREATION OF SOLAR CELLS BASED ON DOUBLE-
BARRIER SILICON HAHO STRUCTURES AND
INCREASING AND INCREASING THEIR RADIATION
RESISTANCE
Fakhraddin Abasov
Institute of Radiation Problems, MSE RA
fpabasov@mail.ru

In that work analyzes the current status and future development
of solar energy as one of the fastest growing branches of science and
industry at present. The most important results of advances in the
field of solar cells and modules based on semiconductor materials are
presented.

The theory of the photovoltaic effect, requirements for
materials for optimal operation under extreme conditions of
increased ionized radiation, solar cells with a p-n junction with a thin
film base and a Schottky barrier, and the main characteristics of solar
cells are discussed.

Physical aspects of various photovoltaic materials, devices and
recent advances in solar cells based on mono/poly/nano and
microcrystalline silicon (Si), amorphous Si, 11I-V compounds and
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chalcogenide materials (Cu(In,Ga)(S, Se)2 and CdTe). Not only the
theoretical aspects of this or that problem are presented, but also the
technologies for the production and design of semiconductor solar
cells and operating modules are described. The Au-Si metal-
semiconductor eutectic bond is based on the ability of silicon (Si) to
alloy with numerous metals and form a eutectic system. The most
established eutectic formations are Si with gold (Au) or aluminum
(Al. This bonding procedure is most often used for silicon or glass
wafers coated with an Au/Al film and partially with an adhesive
layer.

Bonding a silicon wafer to glass or a silicon wafer coated with
a layer of Au or Al The Si-Au pair has advantages such as
exceptionally low eutectic temperature, already widespread use in die
bonding, and compatibility with aluminum interconnects.

Table 1.
Eutectik alloy Eutectik composition Eutectik temperatute
Au-Si 97.15/2.85 wt-% 370 °C
Al-Si 87.5/12.5 wt-% 580 °C

In addition, often in Table 1. The eutectic alloys used for
joining wafers in semiconductor production are indicated. Selecting
the correct alloy is determined by the processing temperature and the
compatibility of the materials used. The chosen joining temperature
is usually several degrees higher than the eutectic temperature, so the
melt becomes less viscous and flows easily due to the higher
roughness to areas of the surface that are not in atomic contact.

To prevent the melt from being extruded beyond the bonding
boundary, optimization of the control of bonding parameters is
necessary, e.g. low force on the plates. Otherwise, it may result in
short circuit or malfunction of the components used (electrical and
mechanical). Heating the wafers causes the surface texture to change
due to the formation of small silicon microstructures on top of the
gold surface. The temperature of the eutectic bonding procedure is
dependent on the used material. The bonding happens at a specific
weight-% and temperature, e.g. 370°C at 2.85wt-% Si for Au
intermediate layer.
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FAST y-QUANTUM DETECTORS BASED ON Au-Si
Fakhraddin Abasov
Institute of Radiation Problems, MSE RA
fpabasov@mail.ru

Developed and analyzed a double-barrier metal-semiconductor
(Au-Si) structure. The distributions of electron-hole pairs generated
by light and the values of the collection coefficient of carriers
collected under the action of an applied bias are also calculated.
Photoconductivity is calculated as a function of absorption and bias
voltage U. The sensitivity of the Si-Au structure is higher than that of
Si. During y-irradiation, electron-hole pairs are generated on the Au-
Si structure, and the rate of charge accumulation upon contact
depends on the electric field strength.

Now there was an interest to detectors of nuclear radiations on
the basis of semiconductors. As a base material Ge, Ga As, CdTe, Si,
etc. are used. The principle of work of the semiconductor detector is
based on effect of the ionization made by an ionizing radiation in its
sensitive volume. This type of detectors is the most perspective for
the reasons that the size of active area is small and it is possible to
secure of high sensitivity by creating highly active area on the basis
of planar technology. Unique and basic lack of detector materials on
the basis of the semiconductor materials received by the various
ways, is the presence of a significant amount of various natures
defects in them, which worsen their characteristics. In the present
work results of development and researches of metal-semiconductor
structure the allowing as much as possible to keep high photo senility
and considerably to improve of time characteristics of silicon
detectors are utilized. For preparing structure, the n-type conductivity
silicon plate with specific resistance 100 Om cm has been used After
clearing the surface of plate, the p-n transitions has been created by a
thermal method. Then thin layer (~100 nm) of metal (gold) is
sprayed on to the silicon structure surface in vacuum which serves a
role of electrodes (Fig.1).
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Intermediate layer

' — (AuAl)

glass
Figure 1. Euthetics of gold-silicon

The suggested variant allows to reduce an interelectrode gap up
to 10 mkm. and to receive flying times of carriers in subnanosecond
range with using of a photolithographys technic. The constructive
using of detector allows receiving the maximal sensitivity across drift
of carriers of falling radiation of high coefficient of absorption.

The principle of action of the given semiconductor detector is
based on generation of electron-hole pairs in a layer of volumetric
charge and their collecting at the enclosed pressure of back
displacement. As it is known, that in most of detectors the coefficient
of collecting of charge carriers complicates work of these detectors at
high pressure (100-500 V). For elimination of these lacks, complex
configuration of electrodes are used. In this case the efficiency of
collecting of charge carriers depends on geometrical parameters of
structure and size of the enclosed pressure. There is a problem about
revealing dependence of a signal from design parameters of
structure. The distributions of the electron-hole pairs generated
charge by light and values of coefficient of carriers collecting,
collected under action of the enclosed displacement has been
calculated.

The photocurrent depending on coefficient of absorption and
pressure of displacement U has been calculated. Comparison of the
calculated and experimental curves shows, that dependences I# from
hv are agree. It is shown from figure, that the sensitivity of structure
Si-Au is more than for Si. That’s the avalanche multiplication raises
the sensivity of the detecting system. The advantage of the silicon p-
n detectors are their simple technology making, the high voltage in
depletion layer (10°V/cm), a few value of detectors’ capacity (2-10
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pf), the high sensivity. Thus, we develop and create the detector for
y-quanta and x-ray radiation on the basis of Au-Si. It has been
defined, that at y irradiation there is a generation of electron- hole
pairs on structure Au-Si, thus speed of accumulation of charges on
contact depends on intensity of electric field.

SILISiUM KARBID NANOHISSOCIKLORINDO NEYTRON
SELININ TOSIRI IL® (n, p) NUVO CEVRILMOLORI
ilaho izzotova
Baki Doviat Universiteti
ilahaizzatova@gmail.com

Fiziki vo kimyavi stabilliyi, niivo texnologiyalarinda tatbiq
potensiali  3C-SiC  nanohissaciklorini  son  zamanlar diinya
todgigatgilarinin diqgot morkazinda saxlamigdir. Aparilan
aragdirmada  3C-SiC  nanohissaciklorindo  yalmiz  silisium
izotoplarinda mimkiin (n, p) niivo g¢evrilmolori nazordan
kegirilmisidir. Neytron selinin silisium forgli stabil izotoplarinda
yaratdig1 (n, p) cevrilmoalorinin effektiv en kasiyi spektrlori ayri-
ayriliqgda nozardon kegirilmisdir.

Ilkin olaraq, neytron selinin tosiri altinda Si?®® izotopunda
yaranan (n,p) niiva g¢evrilmolorinin effektiv en kasiyini nazordan
kegirok. Komputer modellosmoasindsn molumdur ki, Si*® izotopu AI%®
izotopuna c¢evrilir vo reaksiyanin enerji miibadilosi ~3,86MeV
olmusdur. Reaksiya 4-20Mev intervalinda bas verir. Reaksiyanin
effektiv en kosiyi maksimum 0,36barn giymatini alir. Reaksiyanin
effektiv en kosiyindo miixtslif piklor miisahide olunur. Si?* izotopu
(n,p) niivo cevrilmosi noticosindo AI*° izotopuna cevrilir ve
reaksiyanin miibadils enerjisi ~2,8985Mev olur. Malum olmusdur ki,
bu reaksiya 3-20Mev intervalinda bas verir. Reaksiyanin en kasiyinin
maksimumu 0,19barn giymotindo miisahido edilir. Digor torafdon
Si* izotopu niive reaksiyast noticasindo AI*® izotopuna cevrilir vo
niivo reaksiyasinin enerji miibadilasi ~7,7516Mev olur. Analizlardan
goriiniir ki, reaksiya 8,1-20Mev intervalinda bas verir. Reaksiyanin
effektiv en kosiyinin maksimum giymati 10 barn olmusdur.
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POLIVINIL SPIRTi VO NANOOLCULU DOMIR OKSIiD
OSASLI KOMPOZITLOBRIN XUSUSI HOCMI ELEKTRIK
MUQAVIMOTINO® QAMMA- SUALARIN TOSIRI
Mazahir Bayramov, Nabi 9liyev, Vafa Safarova
AR EIm va Tahsil Nazirliyinin Radiasiya Problemlori Institutu
m.bayramov51@mail.ru

Ferromagnit xassali domir oksid (Fes04) - magnetit kimi
maqnit hissaciklori olan polimer nanokompozitlorin yaradilmasi
nanoelektronika vo biotibbi texnologiyalar sahosindo totbiq ti¢tin
aktualdir. Isin mogsadi, polivinil spirtindon (PVS) vo nanodlgiilii
domir  oksidi-magnetit (FesO4) osasinda alman kompozit
nimunalarinin xiisusi hocmi elektrik miigavimatine (py) gamma
stialanmanin tasirini tadqiq etmokdon ibarstdir.

Todqiqat tglin PVS  ilo stabillogdirilmis nano-magnetitin
laboratoriya soraitinds sintezi 1:2 nisbatinds gotiiriilmiis ikivalentli
domir Fe*? (domir sulfat FeSO4+7H,0) Vo iigvalentli domir Fe*?
(domir xlorid FeCl3*6H,0), polivinil spirti qarisigmin vo 25%-li
ammonyakin (NH4OH) suda mahlulundan istifado edorok kimyavi
¢okdiirmo tsulu ilo ammonyak buxarinda  hoyata kegcirilir.
Stabillogdirilmis nano-magnetitdo PVS-nin toxmini miqdari: Fe3Oy-
in 10 ¢oki % -1 godordir. Rentgen qurulus analizi ilo miioyyan
edilmisdir ki, sintez etdiyimiz nano-a-Fe3O,4 hissaciklorinin orta
Ol¢tiisii 20-40 nm-dir.

Stabillosdirilmis nano-FesOs vo PVS-don qalmhigi 200-
300 mkm olan kompozit niimunalori hazirlamaq ti¢iin PVS tozunun
distillo olunmus suda 1%-li mohluluna hocmi pay1 1, 3 vo 5 %
olmagla nano-Fe;04+PVS —in (PVS-in mohluldaki miqdarina uygun)
distillo olunmus suda 1%-li mohlulu daxil edilir. Doldurucusunun
PVS matrisa moahlulunda barabor paylanmasini tomin etmok ii¢iin
qatqi ~60-70°C temperaturda  0,5-1 saat miiddetindo qarisdirilir.
Sonra CHOJI peginds 60-105°C-temperaturda qurudulur.

PVS/h.% nano-Fe3O4pys kompozit niimunalorine  sabit
coroyanda xiisusi hocmi miigavimatine (p,) 293K temperaturda vo
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1 kHz tezlikdo y-stialanmanin tosirine baxilmisdir. Xiisusi hacmi
miiqavimoatin  loqarifmasinin ~ (Igpy)  y-siialanmanin  udulma
dozasindan asililiglar sokil 1-ds verilmisdir.

PVS/h.% nano-FesOupys nanokompozitleri ®°Co siialanma
monbayina malik RXM-y-20 qurgusunda otaq temperaturunda
300 kQr udulma dozasina qgodar y-stialari ilo stialanmigdir. Udulan

dozanin giicii 16,5-10 Qr/san.
10 -

’ -/\¥ Sﬁk” 1. PVS/nanO-FE304+pVS

s b — kompozit niimunslorinin xiisusi
I_/.\= - hocmi miiqavimotin logarifmasinin
7 :/\*—/" (Igpy) y-stialanmanin udulma

dozasondan (D, kQr) asililiglar1.

Om-m

lgpv,

o e

‘1 1-temiz PVS;

< 2- PVS/1h.% nano-Fe304.pys,

"0 50 100 150 200 250 300 3- PVS/3h.% nano-Fes0g4.pys,
D kQr 4- PVS/5h.% nano-Fe;0.pys

Sokil 1-don goriindityii kimi hom tomiz PVS niimunasinds (ayri
1.), hom da PVS/nano-Fe304+pys kompozit niimunalarinin (2, 3 vo 4
ayrilari) D=50kQr y-siialanmanin udulma dozasinda Igp, nano-
Fe3Os+pys miqdarindan asili olaraq, qiymotlorinde  4-8% artim
misahido olunur. D=100kQr udulma dozasinda kompozit
niimunalarinin p,-miiqavimati ilkin giymatlora godor kigilir, sonraki
morholodo D=300kQr dozaya godor bir gador Xatti artir. Radioliz
prosesindo D=0-50kQr intervalinda PVS matrisada tikilma, D=50-
300kQr intervalinda hom destruksiya, hom do tikilmo proseslori
stiinliik toskil edir. Belaliklo, todqiq olunan kompozit niimuns y-
stialanmanin 300 kQr udulma dozasina godor radiasiyaya davamlidir.
Gorlindiiyli kimi doldurucunun hecmi paymi ve y-slialanmanin
udulma  dozasmin qiymatini doyismoklo PVS/nano-Fe;Og+pys
kompozitlarinin elektrofiziki xassalarini tanzimlamok olar.
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RADIATION-INDUCED ISOMERIZATION REACTION
MECHANISM OF HYDROCARBONS
Mehpara Ismayilova®, Islam Mustafayev'?
Institute of Radiation Problem®, AZUAC?
ismayilovamehpara@gmail.com

Each type of petroleum has unique properties. It impacts on the
behavior of petroleum hydrocarbons under gamma radiation.
Radiolysis of the petroleum is complicated [1]. Recently, it was
studied the mechanisms of petroleum’s hydrocarbons conversion and
role of heterogeneous catalysts application in upgrading processes.
Crude oil composition varies widely from one geographical region to
another and from field to field. Radiochemical properties in
hydrocarbons of different classes differ from each other. Petroleum
on platform 8 and 14 of Gunashli fields in X Horizon of Balakhani,
Azerbaijan confirmed this fact too. The impact of gamma quantum
on transformation mechanism of hydrocarbons from platform 8 in
Gunashli oilfields, Azerbaijan studied [2]. But investigations with
aromatic- reach petroleum from oil platform 14 at the same reaction
conditions brought different results. Isomerization observed under
gamma rays. That’s why this research became on focus [3].

Presented work deals with investigation of radiocatalitik
isomerization mechanism in presence of nanoclay catalyst. The ®°Co
isotope's gamma radiation was used to irradiate the crude oil samples
under static conditions in vacuum-sealed quartz tubes at room
temperature.

In this experiment, the isomerization of aromatic-rich crude oil
is being studied as a result of radiation exposure. It was discovered
that sodium-rich bentonite —solid acid, from the Alpoid deposit
works well as a catalyst for refining petroleum. Possible mechanisms
of the radio-catalytic reaction that converts n-alkanes to branched
hydrocarbons have been researched by methods of FT- IR
spectroscopy and gas chromatography. The effect of acidity type of
the nanostructured bentonite clay on Lewis acid cites is proposed to
explain observed results. Additional radiation energy, which is
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mainly generated due to the nanobentonite volume, results in a more
efficient aromatic- rich petroleum radiolysis process. Possible
mechanisms of the radio-catalytic reaction that converts n-alkanes to
branched hydrocarbons have been researched by methods of FT- IR
spectroscopy and gas chromatography. The effect of acidity type of
the nanostructured bentonite clay on Lewis acid cites is proposed to
explain observed results. Lewis acidity thus undoubtedly plays a role
in the radiation-based isomerization of crude oil. One of the primary
objectives of this research work is improvement of hydrocarbon
isomerization reactions in crude oil. The results of hydrocarbon
transformations are discussed in terms of the behavior of excited
electrons in solids. Novel eco-friendly nanocatalyst creates new
opportunities for hydrocarbons with multi- branched structures.
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IONLASDIRICI SUALARIN BITUMLARA TOSIRI
Nigar Quliyeva', Giilnar Hatamxanova'?, Zargalom Hiiseynova®
AR Elm va Tahsil Nazirliyinin Radiasiya Problemlori Institutu,
Azorbaycan Memarliq va Insaat Universiteti
nigarguliyevaé4@mail.ru, gulnaraitf@gmail.com,

Bitumlar mithiim shomiyyat kosb edon ingaat materiali kimi
ortiik, hidroizolyasiya materiali, asfalt-beton kompozisiyast vo S.
toyinatlarla praktikada genis totbiq olunur. Bu toyinatlar arasinda
asas yeri atom reaktorlari, elektron stiratlondiricilari, digor radiasiya
monbalari yerlogdirilon binalarin ingasi zamani onlarin istifadasi
tutur. Neft bitumlar1 osasinda yaradilan kompozisiya materiallari
hom do radioaktiv tullantilarin bitumlasdirilmasinda genis istifado
olunur.

Tadgiqat isindo garsiya qoyulan 9sas moqQsado g¢atmag, yoni
bitumlarin radiasiyaya davamliliginin yiiksoldilmosi  yollarinin
arasdirilmast ticlin 9sason hidroizolyasiya bitumlarinin radiasiya-
Kimyavi ¢evrilmalori tadqiq olunmugdur. BH markali neft bitumunun
Vo onun osasinda hazirlanmig  hidroizolyasiya materialinin
(mastikanin) sixligina, hallolmasina, penetrasiyasina, duktilasiyasina,
yumsalma vo alisma temperaturuna, qazyaranma xisusiyyatloring
gamma-radiasiyamin tosiri ®Co - izotop moenboli “MRX- y -30”
qurgusunda Oyronilmisdir. Todqiqatlar zamani siialarin radiasiya
giicii D=0-160 kQr, temperatur iss T=20-200°C intervallarinda
olmusdur. Radiasiya-kimyavi proses vakuumda vo hava miihitinda
statik soraitdo aparilmigdir. Tocriibi olaraq siibut olunmusdur ki,
radiasiyanin tosiri noticasindo 200°C temperatura vo D=110 kQr
dozayadok bitumun gazlara (Hz, CO, C;-Cs karbohidrogenlori)
konversiya amsali 1,2%-dan ¢ox deyildir, bu da bitumlarin ekstremal
soraitdo istismar xiisusiyyotlorino qoyulan taloblors uygundur.
Stialanma noticasindo bitum xammalinin hallolma doracasi dozadan
ekstremal olaraq doyisir, 40 kQr dozayadok bu parametr 30%-don
48%-dok artir vo dozanmn 160 kQr-dok artmasi hallolmani 18%-dok
azaldir.
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Stialanma naticasinds penetrasiya ciddi doyismir, dartilma
omsali 50%, yumsalma temperaturu iso 40°C azalir. Bitum
xammalmim alisma temperaturu 240°C-don 200°C-dok azalir, sixhigi
iso 1,05 g/sm*-dan 1,15 g/sm>-dok artir.

Stialanmanin  tasiri ilo bas veron doyisikliklor asfalten
birlosmoalorinin yag fraksiyalarindan ¢ixarilmasi ils izah olunur. Bu
gostaricilarin standartlarla miiqayisasi gostorir ki, bituma ionlasdirict
stialarin gostarilon intervalda tosiri onun istismar xiisusiyyatlorinin
yaxsilagsmasina sobab olur. Siialanma prosesindo gaz yaranmasi vo
molekulyar strukturun doyismasine aid tocriibi materiallar1 calb
etmoklo bas veron proseslorin mexanizmina aid ehtimallar irali
stirlilmiisdiir.

[Q-spektroskopiya metodu vo y-siialarla bitum xammalinin
niimunslorinin siialandirilmasi zamani onun struktur-qrup torkibinin
doyismosi Oyronilmisdir. 1Q-spektrloro osaslanaraq belo miilahizo
ylriitmok olar ki, bitum xammalinin nimunalorindo bitum
mastikasinin nimunalorindon forgli olarag osason destruksiya
proseslori bag verir vo bitum mastikas1 radiasiyanin tasirino qarsi
daha davamlidir. Bitum mastikasinin torkibinde moévcud olan
komponentlora osaslanaraq belo noticaya golmok olar ki, torkibdon
asil1 olaraq radiasiyanin tasiri da forgli olur.

Bitum  xammaliin  radiasiyanin  toSiri  naticasindo
cevrilmalorinin mexanizmi yiliksokmolekullu politsiklik qurulusa
malik birlogsmolorin radiolizi konsepsiyasi ¢orgivasinds izah olunur.
Belo ki, asag1 dozalarda destruktiv tosiro malik olan radiasiya daha
boyiikk  dozalarda  bitumun  torkibindo  makroradikallarin
rekombinasiyasi naticasindo onun struktur nizamliligini artirir vo
forgli fiziki-kimyavi xassalorin agkar olunmasina sabab olur.
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SUROTLI AGIR iONLARLA SUALANMANIN,
TEMPERATUR VO TOZYIQIN ZrB,- NANO KRISTALININ
STRUKTUR QURULUSUNA TOSIRININ TODQIQi
Samir Samadov'?, Matlab Mirzayev'?, Ogtay Somadov?,
Nizami Mehdiyev'?

AR Elm va Tohsil Nazirliyinin Radiasiya Problemlori Institutu’,
Birlosmis Niiva Todgigatlari Institutu, Dubna, Rusiya®,
Azorbaycan Déviat Neft va Sonaye Universiteti®
oktaysamedov9@gmail.com

Bu isdo siirotli agir ionlar, temperatur vo tozyiqin tosiri ilo
oOl¢iisti 43 nm olan ZrB; nano kristalinin struktur qurulusu “X-Ray”
diffraksiya vo “SAXS/WAXS powder” diffraksiya metodu ilo
Oyronilmigdir. Aparilan todqiqatlarda miioyyon olunmusdur ki,
temperaturun tosiri naticasindo zirkonium diborid nano kristali
99.2% vyiiksok tomizlik doracasing, 3.1650 A vo 3.5200 A gofos
parametri vo 30.5366 A qofos hocmino malikdir [1]. Temperaturun
tosiri ilo aparilan todqiqatlarda kristal qurulusunda difraksiya
piklorinin  siirismoasi  miisahido  edilmisdir. Bu  doyisiklik
temperaturun tosiri ilo kristalin aktiv sathindon su vo OH qruplarinin
ayrilmasi ilo alagoadardir [2]. Altibucaqli qurulusa malik olan ZrB;
kristalinin temperaturun tosiri altinda genislonmasi 6.0x10° 1/K
miioyan olunmusdur. Sokil 1-do 300-773K temperatur intervalinda
zirkonium diborid nano kristalinin qofoes vo hacm parametrlarinin
doyismasi gostorilmisdir.

6.0x10* jon/cm?, 2.0x10%® ion/cm?, 6.0x10® ion/cm? va
3.0x10" ion/cm® dozalarda agir *2Xe®* jonlart ilo siialanan
zirkonium diborid nano kristalinin dikraksiya piklorinin ikili qurulusa
malik olmasi1 agkar edilmisdir. Sitalanma naticasinds yiiksok
intensivlikli piklor azalir, asagi intensivlikli piklor iso tamamilo
degredasiya olur [3]. Artan agir ion axini ilo kristalin sothi boyunca
amorflasma doracasi artir (15,1% -don 17,4%-o godor). Miixtalif
dozalarda siialanan nanodl¢iilii zirkonium diborid kristalinin gofos
parametrlorinin artmasi iki morholodo bas verir ki, bu da sothi
amorfizasiyanin bas vermasi ilo olagodardir. Yiiksok tozyiqlords
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aparilan struktur analizlori gostarir ki, Zr-B vo B-B rabitolori gofas
parametrlarinds homogen doyisiklik gostarir.
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Sakil 1. 300-773 K temperatur intervalinda Zirconium Diborid kristalinda qafos
parametirlori va hocmin doyismasi
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ELEKTROLIZ YOLU iLO SUDAN HIDROGEN ALMAQ
MOQSODILO GUNOS ENERJISINDON iSTIFADONIN
PROBLEMLORI VO ONLARIN HOLLI YOLLARI
Oktay Salamov?, Firuzs Salmanova', Farhad 9liyev?
AR EIm va Tohsil Nazirliyinin Radiasiya Problemlori Institutu®,
Azorbaycan Memarlq va Insaat Universiteti®
oktay dae@mail.ru

Balli oldugu kimi, goalocok noslin dayaniqli sokilda enerji ilo
tominati Gigiin Barpa Olunan Enerji Manbolarindon (BOEM), xiisusan
do Giinas va kiilok enerjisindan istifado qagilmazdir. Bu an baslicasi
homin enerji névlarinin titkanmoaz va ekoloji cohotdon tomiz olmasi
ilo olagodardir. Bosoriyyatin istifado etdiyi enerjinin  60-70%-ni
istilik, 30-40%-ni iso elektrik enerjisi toskil edir. Mexaniki enerji
noviina galdikds isa, enerjinin bu novii nadir hallarda istifado edilir
(mosalon, mexaniki kiilok nasos vo kompressor qurgulari). Istilik
tominatt mgqsadilo iso diinyanin oksor oGlkalorinds oldugu kimi
Azorbaycanda da tobii qgazdan, kond yerlorinds iss oduncagdan
istifado edilir ki, bu da, ovvola yerotrafi atmosfer qatinin istilik
effekti yaradan qazlarla ¢irklonmasino vo notico etibarilo global
istilosmonin yaranmasina sobab olur, mega fonduna iss ciddi ziyan
vurur, ikincisi da, ananavi yanacaq névlorini biitiin mévcud novlari
tiikonandir. Bels ki, Azirbaycanin mévcud neft ehtiyatlar1 25-27 ilo,
qaz ehtiyatlar1 iso xarici 6lkalora olan ixracati da nazors aldigda an
coxu 100 ilo tam tiikonocokdir. Odur ki, neft-qaz 6lkasi olmagimiza
baxmayaraq, bizim 6lkomiz {igiin do indidan ekoloji cahatdon tomiz
vo tiikkonmaz olan, maye vo qaz sokilli siini vo sintetik yanacaq
novlorinin hasilat1 vacibdir, hansilara ki, metanol, etanol, dimetil-
efir, maye va gaz sokilli bioyanacaq novlari, CO+H,+CH4 vo CO+H,
torkibli yanar qaz qarisiglar1 vo tomiz hidrogen qazin1 misal gostora
bilarik. Kegan oasrin 70-ci illarinds Braziliyada ilk dofo olaraq sokor
gamisindan sonaye miqyasinda etanol alinmasina baslanildi vo hamin
yanacag avvoalco benzina gatqi kimi istifado edildi. Hal-hazirda iso
Braziliyara toyyarslor do daxil olmaqgla biitiin noagliyyat novlori
bioyanacaqla islayir. Bu asrin ortalarinda diinya 6lkolari tizra neft vo
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neft mohsullarina olan tolobat sifira yaxinlasacaq vo birmonali
sokilds yuxarida geyd olunan yanacaq novlarine kegilacokdir.
Azorbaycanda miixtalif biokiitlo novlerindon maye sokilli
yanacaq alinmasi sahasindo he¢ bir is aparilmamis, qaz sokKilli
yanacaq, o climlodon do hidrogen alinmasi sahasinds aparilan islor
iso laboratoriya migyasindan konara ¢ixmamisdir, baxmayaraq ki,
1974-cii ildo ABS-da baslayan ilk islordon sonra, giinos enerjisindon
istifado etmoklo sudan elektroliz yolu ilo yiiksok temizlikli hidrogen
Vo oksigen qazlart almaq sahasinds novbati todqgiqat isi 1976-ci ildo 0
zamanki AzSSR EA Fizika Institutunun “Fotoelektrik ¢eviricilori”
laboratoriyasinda baslanilmis vo az middotdo boyiik ugurlar aldo
edilmisdi. Hal-hazirda bu islor AR ETN Radiasiya Problemlori
Institutunun ~ “Borpa  olunan enerji  ndvlerinin  gevrilmosi”
laboratoriyasinda ugurla davam etdirilir. Hidrogenin elektroliz yolu
ilo alinmasmin musbat cohati ondan ibaratdir ki, bu zaman xammal
kimi istifado edilon suyun ehtiyatlar1 tikonmozdir v, ogor alinan
hidrogen vo oksiyen qazlarindan bilavasito elektrik enerjisi almaq
mogsadilo yanacaq elementlorinds istifado edilorss, bu zaman
reaksiya mohsulu tomiz su olur, hansi ki, tokraron elektrolizerds
istifads edilo bilir. Yoni timumi proses “- su + elektroliz + hidrogen
Vo oksigen qazlari + yanacaq elementindo gedan kimyovi reaksiya +
su-” kimi ekoloji cohotdon tomiz qapali dovro {izro bas verir.
Hidrogenin elektroliz {isulu ilo alinmasinin yegana manfi cohati
prosesin ¢ox boyiik enerjitutumlu olmasidar. Belo Ki, on yaxsi halda
vahid migdarda gazin (1,0 m® H, vo 0,5 m® O,) alinmasi tigiin 4,0-4,5
kVt-saat enerji lazim golir. Elo bu sobobdon do biz laboratoriyada
yaradilan elektroliz qurgusu tg¢iin enerji monbayi kimi giinos-
fotoelektrik coroyan monayindon (GFCM) istifado olunmasini daha
somrali hesab etmisik. Lakin, giinas enerjisindan istifadanin dos 6ziina
moxsus problemlori vardir, hansilar ki, giinos radiasiyasinin
intensivliyinin (GRI) giiniin vaxtindan vo ilin fosillorindon asili
olaraq genis intervalda, yarimbuludlu hava soraitinds iso stoxastik
sokildo doyismosi, geco saatlarinda iso sifira enmosi ilo alagolidir.
Belo hallarda, avvala elektroliz qurgusunun optimal i§ rejimi pozulur
vo onun sutkaliq somraliliyi asagi disiir, ikincisi do hidrogen vo
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oksigen qazlarinin tozyiqlorini barabor soviyyads saxlayan tazyiq
forgi tonzimloyici qurguda (TFTQ) ogor elektromexaniki icra
mexanizmlarindan, yani elektriklo idaro olunan klapanlardan istifads
olunarsa, bu zaman GRI-nin asag1 qiymeotlorinds vo gecs saatlarinda
¢ox ciddi problemlar yaranir. Belo Ki, elektrolizerin daxilinds H; vo
O, qazlarinin har ikisinin tamizliyinin yol verilon minimal haddan
(96%-don) asag1 diismasi sobabindan partlayis tohliikali qaz qarisigi
yarana bilir. Ogor TFTQ-da tozyiq forgi vericisi kimi elektrik
kontaktli U-gokilli manometrdon istifado edilorss, onda kontaktin
ac1ldig1 anda yaranan qigilcim sayasinda ¢ox giiclii partlayis bas vera
bilir. Biitiin bunlarin garsis1 almaq magsadilo elektroliz qurgusunda
oks klapanlar vo alovsondiironlor qurasdirilmis, homg¢inin do
kontaktsiz U-gokilli manometrlorin miixtolif modifikasiyalarindan
istifado  edilmisdir, hansilara ki, agiqlanmasi gizlilik qrifi ilo
yasaqlanmis miolliflik sohadstnamolori vo patentlor alinmigdir.
Ondan basqa, torofimizdon hom do iizgoc tipli vo magnitlo idars
olunan kontaktlara malik U-gokilli manomatrlordon do istifads
edilmisdir, hansilarin ki, isi tam tohliikasizdir. Qeyd olunan TFTQ-1n
hor birinds geco saatlarinda elektriklo idaro olunan klapanlarin qidasi
GFCM-nin ¢ixigina parallel qosulmus vo bufer rejiminds isloyan
mini akkumulyator batareyalarindan tomin olunmusdur. Lakin, AB-
dan istifadonin miioyyon c¢atigmamazliglarinin oldugunu nozars
alaraq, daha mikkommal elektrik sxemino malik digor TFTQ
islonmisdir, hansinda ki, geco saatlarinda elektroklapanlarin qidasi
filtrpress tipli elektrolizerin 6ziindon tomin edilir. Belo ki,
elektrolizer do AB kimi polyarizo edilmis oks e.h.g.-na malik qurgu
oldugundan, xeyli miiddat arzinds yiiklii vaziyystds gala bilir va bu
cohatdon do AB funksiyasii icra edorok, TFTQ-nun elektriklo
isloyan klapanlarimi biitiin geco boyu dayanigl sokildo gida ilo tomin
edo bilr. Bu qurguya da RF-nin patenti alinmisdir. Tarofimizdon
islonmis TFTQ-n har biri yiiksok tomizlikli hidrogen (99,99%) vo
oksigen (99,85%) qazlar1 almaga imkan verir [1,2].

Yuxarida geyd olundugu kimi GFCM-dan gidalanan elektroliz
qurgularinda digor monfi cohot GRi-nin doyiskon giymatlorinds
qurgunun is rejiminin pozulmasi va elektroliz prosesinin GFCM-nin
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yik volt-amper xarakteristikasinin (VAX) qeyri-xotti hissasinds
getmosidir. Belo ki, GRi-nin asagi giymatlorinds (300 Vt/m?-dan
asag1) elektroliz prosesi GFCM-nin VAX-nin qeyri xatti baglangic
hissasinds getdiyindon elektrolizerds ayrilan H, vo O, qazlarinin
kicik hocmli qabarciglart elo elektrodlarin  sothlorinds  vo
elektrodlararas1 fozada, yoni elektrolitin igarisindaco toplanaraq,
elektrolizerdon xaric ola bilmir. Bu sobobdon do elektrolitin
miigavimati Kaskin artir ki, bu da 6z névbasinds suyun pargalanma
ggrginlig/inin (bir yuvaya diison gorginlik) vo vahid miqdarda gaz
(1,0 m* Hy vo 05 m° O;) alinmasi ig¢iin lazim golon enerji
sorfiyyatinn da analoji sokildo artmasma sobab olur ki, bu da
arzuolunmaz haldir. Mahz bunu nozaro alaraq, ilk dofo olaraq filtr
press tipli elektrolizerin araliq bipolyar elektrodlarindan olavo
cixislar gotiriilmiis vo homin ¢ixiglar xiisusi avtomatik qosucu
qurgudan (AQQ) kegmoklo GFCM-nin gida dovrasine qosulmuslar.
Bu zaman AQQ-nun qosiiliib-agilma proseslori giris dévralorine har
biri  GRI-nin  forgli  giymoyino  koklonmis  fotodiodlar
(fotomiigavimatlor) daxil edilmis elektron relelor sistemi vasitasilo
idaro olunur. Belo AQQ-n iki adoadina kegmis SSRI-nin agiqlanmasi
xisusi  gizlilik qrifilo  yasaqlanan miolliflik sohadotnamalori
almmisdir [3, 4]. Belo AQQ-dan istifado etmoklo GRi-nin
doyismosinin xarakteridon asili olmayaraq, biitiin giin orzindos
elektrolizerin GFCM ilo optimal razilasmasi alda edilir ki, bunun da
sayasinds giinas elektroliz qurgusunun iginin sutkaliq somaraliliyi vo
f.i.o. xeyli artir.
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TORPAGIN RADIOAKTIVLIYININ TOYINi VO BORPASI
Hacar Sirsliyeva
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xajar05@mail.ru

Torpaglarin  radioaktiv ¢irklonmosi onlarin  miinbitliyinin
azalmasina sobob olan miistoqil deqradasiya névii hesab olunur.
Torpag hoam tobii radioaktiv elementlorin (uran, radium, torium,
kalium vo s.) asas monboyi Vo toplayicisi, ham do radioaktiv
tullantilar1 gobul edan asas miihitdir [1, s.1487-1498].

Digor torofdon, torpagin radioaktivliyi timumilikdo otraf
miihitin (havanin, suyun, bitkilorin) radioaktivliyino tosir edoarok
radiasiya fonunun formalagmasinda foal istirak edir. Ona gora do
torpagin radioaktivliyini toyin etmoklo hom tobii radiasiya fonunun
soviyyasini, hom do torpagin radioaktiv ¢irklonma doracasini
giymotlondirmok imkani yaranir. Bununla olagodar, torpagin tabii
radioaktivliyinin vo radioaktiv c¢irklonma gostoricisi olan siini
radionuklidlorin toyin edilmasi profilaktik todbirlorin asasini toskil
edo bilor.

Torpagin tobii radioaktivliyi onun geokimyavi %urulusundan —
ana Vo tdromo siixurlarin torkibindon asilidir vo U% , Ra226, Th232,
K*® olmasi vo migdari ilo miioyysn olunur [2, s.555].

Torpagda SrP%+Y*°, Cs™' kimi radionuklidlorin tapilmasi siini
radioaktivlik va ¢irklonma gdstaricisi kimi giymatlondirilir.

Miioyyon olunmusdur ki, radioaktiv elementlor torpaqda ya
sorbast elementlor soklinds, yaxud da onlarin torpaqda birlosmalori
soklindo olur. Masolon, Cs™’ 6ziinii torpagda golovi metallar kimi
aparir, Sr°° vo Ra*® iso golovi-torpaq metallarina ¢ox oxsayir vo
bunun naticasindo daha tez karbonat birlosmalarina gevrilirlar.
Molumdur Ki, goalovi metallarin karbonatlar1 suda tez hall olundugu
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halda, golovi-torpaq metallarin karbonatlart suda zoif, tursularda
asanligla holl olurlar. Suda yaxs1 holl olan radionuklidlor torpaq
torofindon yaxsi sorbsiya olunur vo bitkilor torofindon tez wvo
asanligla monimsonilirlor [4, 5.3, 22-23].

Torpaq saholorinds tobii radioaktivliklo yanasi niive sinaqlari,
niivo energetikast vo atom enerjisi Sonayesi miiassisalorinin
foaliyyati, niivo (Qozalari zamani radioaktiv tullantilarin otrafa
yayllmasi  noticesinde  (1949-1953-cii  illorde Te¢ ¢aymnin
cirklondirilmasi, 1957-ci ildo conubi Uralda Kistim qozasi vo Boyiik
Britaniyada Uindskeyl qozasi, 1986-c1 ildo Cernobil qozasi) yaranmis
stini  radioaktivlik, kond tosorrifati  toyinatli  torpaqlarin
fitomeliorasiyasi, reabilitasiyas1 masalolori miizakirs edilmis, torpaq-
bitki Ortliyliniin ¢irklonmo tohliikasinin analizlori iki istigamatdo
(kond  tosorriifati  istehsali  mohsullarinda  radionuklidlarin
aktivliklorinin tayini vo onlarin yaratdiglari ionlasdirici giialanma
dozasmin tayini vo bu gostoricilorin miivafiq standartlarn tolablori
ilo miiqayisosi) aparilmisdir [1, s.1487].

Radiomonitoringlor vo radiometrik 6lgmoalor zamani alfa, beta,
gamma, neytron, rentgen slialanma novlorinin movcudlugunun
giymotlondirilmoasi, mdvcud siialanma ndévlarinin intensivliyinin
toyin edilmosi ii¢iin “Thermo Eberline R020 SI” (Thermo Electron
Co., ABS) dozimetrindon, “PRM-470CG” (Tesla Systems Ltd.,
ABS) gamma siialar1 saygacindan, “InSpector 1000” (“Canberra”
Co, ABS-Fransa) radiometr-dozimetrindon, ‘“Radiagem 2000”
(“Canberra” Co, ABS-Fransa) alfa, beta, gamma, neytron
stialanmalar iiclin radiometr-saygaclarindan, MCII-PM1401K-01
[P65 (Polimaster-Minsk, Belorussiya) axtaris qamma-neytron
radiometr-dozimetrindon, “IdentiFINDER” (Thermo Scientific Co.,
AFR-ABS) vo “GR-135 Plus” (Exploranium Co., ABS-Kanada)
izotop toyinedici portal radiometr-dozimetrlordon istifads edilmisdir
[3,5.132-135].

Olko rayonlarinda kegirilmis radiomonitoringlor zamani
torpagin st layindan, sathdon 15sm dorinliyadok gqazilaraq
gotlirlilmiis niimunalorin stasionar laboratoriya soraitindo analitik
Kimyavi va fiziki-kimyovi todqigat tsullarindan istifado etmoklo
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analizlori aparilmigsdir. Bu mogsadlo “analiz {igiin kimyavi tomiz”
reaktivlorin sulu mohlullar1 ilo ekstraksiya, filtrasiya, sentrifugada
ayirma, aktivlogdirilmis vo ion-miibadilesi  adsorbentlarindon
kegirtmo, reaktivlo ¢okdirms, qaynadaraq buxarlandirmaqla
minerali mohluldan ayirma, keyfiyyot reaksiyalar, “HANNA
instrument” HI 96707, Hi 96708, Hi 96728 spektrometrlorinda
standart testlorlo kation vo anionlarin konsentrasiyalarinin tayini,
torpaq minerallarinin, o ciimlodon agir metallarin  “Expert-3L”
(Ukrayna) vo “XRF” (ABS) rentgen-fliioressent spektrometrlori vo
“AA-6800” (Shimadzu, Yaponiya) atom-absorbsiya spektrometri ilo
toyini, torpaqdaki radionuklidlorin eynilasdirilmasi {igiin radiometrik
Olgmolor vo gamma spektrometrik (HPGe detektorlu gamma
spektrometr, “Canberra”, ABS) analizlor aparilmisdir [3, s.132-135 ].

Torpaglarin  agir metallarla ¢irklonmosi  boylik  ekoloji
problemlora sobob oldugundan oksor hallarda bu torpaqlarin
tomizlonmasi talob olunur vo bu magsadlo yuyucu reaktiv gisminda
polikarboksilatlardan, daha  ¢ox  etilendiamintetrasirko Vo
nitriliigliisirko tursularindan istifado edilir. Bu sintetik vo toksik
reaktivlorin inert humin tursulari ilo avoz olunmasi miimkiinliiyliniin
oyronilmasi  mogsadilo aparilmis tocriibalor humin tursularinin
kadmium vo mis birlosmalarinin, ohongli torpaglarin aktiv
fraksiyalarmin 45-54%-ni ekstraksiya etdiyini gostorir. Bununla
yanast geyd edilmoalidir ki, polikarboksilatlar, etilendiamintetrasirka
vo nitriliigliisirko  tursulart  torpaqdan nikel vo  qurgusun
birlogmoalarinin 30%-ni tomizladiyi halda, humin tursulart ilo 4%
qurgusun vo 17% nikel birlosmalorinin ekstraksiya edilib ayrilmasi
miimkiin olur. Beloliklo, kadmium, mis vo nikel birlosmalari ilo
cirklonmig torpaqlarin  agir metallardan tomizlonmosi {igiin
etilendiamintetrasirka vo nitriliigliisirko tursular1 avazine humin
tursularindan istifado edilmasi mimiikiindiir, lakin qurgusunla
cirklonmis ohongli torpaglarin tomizlonmasi ti¢lin
polikarboksilatlarin humin tursulari ilo avazlonmasi moagsadouygun
goriinmiir [5, s.577-580].
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BJIUSAHUE y — KBAHTOB HA BbIXO/Jl BOAOPOJA ITPHA
PAIMOJIM3E BOJAbI HA ITIOBEPXHOCTH
HOUPKOHUA
Teiimyp Araes, Miaxa ®@apamx-3ane
Hnemumym Paouayuonnwix Ilpobaem Munucmepemeo Hayku u
Obpaszosanusi AP
agayevteymur@rambler.ru

[{rpKkOHMI NPUHAJIEKUT K YACIY PEIKUX METALIOB, KOTOPBIN
B CHJIy UCKJIFOUMTENIbHBIX CBOWCTB IIMPOKO MPUMEHSIETCS] B aTOMHOU
HHEPreTHKE, PaAUOIEKTPOHUKE, MEAULIMHE U PsJie APYTUX OTpacieit
HAayKl U TEXHUKHU. B CBSI3M C pa3BUTHEM aTOMHON 3HEPreTUKH —
OUPKOHWA TpUBJIEK K ceOe BHMMaHHE KaK BO3MOYKHBIN
KOHCTPYKUMOHHBIM ~ Marepuan il JHEPreTUYECKUX  SACPHBIX
peakTopoB. LleHHOCTH UPKOHKS KaK KOHCTPYKLIMOHHOI'O MaTepuasna
JUIsL aTOMHOM HAyKM M TE€XHHUKHU OIPENEISAETCS TEM, YTO OH HUMEET
Majoe CEeYeHHWE 3axBaTa TEIUIOBBIX HEUTPOHOB, BBICOKYIO
AHTUKOPPO3MOHHYIO CTOMKOCTh, XOPOILIME MEXaHUYECKHE CBOMCTBA.

3a mocneaHee BpeMsl aHaJIM3  JIMTEPATYPHBIX  JAaHHBIX
YKa3plBa€T Ha TO, YTO B SJIEPHBIX PEAKTOpPax C BOJASHBIM
OXJIAKJEHUEM B KayeCTBE HCTOYHHMKA MOJIEKYJISIPHOTO BOJOpPOAA
paccMaTpUBAIOTCA PaJUOJU3HBIE IPOLECCHl B BOJAE, a TaKkKe —
napoMeTajyIMueckas — peakuus.  PaavonuTuyeckue — mpolecchbl
HAKOIUIEHUs BOJOpOJa B PEAKTOpPax XapaKTEPHU3YIOTCS BBIXOJOM
MOJIEKYJISIpHOTO BoJopoAa. OHU HaONI0AATUCh MPU TOMOT€HHOM
paauonu3e BOAbL, MPU KOTOPOM HE YUYUTHIBAIUCH BIUSHUSA
paAMallMOHHBIX M PaJUAIlMOHHBIX — TEPMUYECKUX IPOILIECCOB
KOHCTPYKIIMOHHBIX MaTepUAJIOB B KOHTAKTE C BOJAOW HA HAKOIICHHE
MOJIEKYJIIPHOTO BOJIOpOJia. B pe3ynpTare MOBEpXHOCTHBIX (DHU3UKO-
XUMHUYECKHX ITPOLIECCOB METAIUIMUECKUX MATEPUAJIOB C arpeCCUBHOMN
Cpeloil M3MEHSIIOTCS  COCTOSHMS MOBEPXHOCTEH, KOTOPHIE B
KOHEYHOM UTOI€ IPUBOJAT K OKUCIIEHUIO 3TUX MaTEPUAJIOB.

B nmannoi paboTe wWccieqoBaHa KHHETHKA HAKOTUICHHS
MOJIEKYJISIPHOTO BOJOpPOJA IPU TE€TEPOT€HHOM paAMOIN3€ BOJBI B
cucreMax Zrye + HO m mano - Zr + H,O mpu komHaTHOM
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Temneparype. l3yueHa KUHETMKA HaKOIUIEHHS MOJIEKYJISIPHOTO
BOJIOpPOJia MPH TETEPOTEHHOM PAaJMOJIM3€ BOJIBI AJSl 3TUX CHUCTEM.
Omnpenenenbl 3HaUEHUSI CKOPOCTEN M paguallMOHHO — XMMHUYECKUX
BBIXOJIOB MOJIEKYJISIPHOTO  BOJIOPOAA. [lonyuyeHnnble aaHHbBIE
IpEe/CTaBJICHbI B TAOIUIIE.

Tabauna. 3HaueHUs CKOPOCTEM M paJAMALMOHHO — XMMHUYECKUX
BBIXOJIOB  MOJIEKYJSIPHOTO  BOJOpOAa MpH  PaJAMALUOHHO —
TEeTEPOreHHOM PaInOJIN3e BOBI B cucTeMax Zlye; + HoO u Hano - Zr
+ HO ipu T =300 K

W(H,), G(H,),
Obayuaembie cHerembl MOJIEKYJI * et MoJiekyJ1/100 3B
1. Zler + H,O 0,58 - 10% 0,54
2. HaHo - Zr + H,0 1,22 - 107 1,3

Kaxk BHUJHO U3 Ta6J’II/IL[LI, Ipu rereporcHHoM paanoJIin3c¢ BOABI
npu nepexone oT Zryer + HoO k cucteme Hano - Zr + H,O, 3Hauenus
CKOpOCTeﬁ 06pa3OBaHI/I§I U paiualluOHHO — XMMHUYCCKHX BBIXOJ0B
MOJIEKYJISIPHOTO BOJOpOJa yBeluuuBawTcs B 2,4 paza. ITo
CBUICTCIILCTBYET B TOM, YTO, B CJIyda¢ HAHO — Zr B 00beMeE BOJBEI,
CylecTByeT 3(pPeKTUBHBIN MEpPEeHOC PHEPrHuM OT TBEpAOW ¢asbl K
MOJICKYJIaM BOJbI.
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2. L.K. Zhang Hongru // Properties of zirconium in nanostructures

and microstructures // Journal of Physical Chemistry B, 2009,

v. 56, p. 206 — 211

115



RADIASIiYA TOHLUKOSIZLiYi PROBLEMLORI: REGIONAL ASPEKTLOR,
Elmi-texniki konfrans, 18-19 Oktyabr 2023, Azarbaycan, Nax¢ivan

RADIOAKTIV MADDOLOR VO RADIOAKTIV SUALANMA
NOVLORIi
Ulviyya Oliyeva-Cabbarh
AR Elm va Tahsil Nazirliyinin Radiasiya Problemlaori /nstitutu
ulviyye.salamzade@gmail.com

Radioaktiv maddslor niivalorinds energetik stabil voziyyot
pozulmus (protonlardan artiq sayda neytronlar olan) elementlor,
onlarin izotoplar1 va ya Kimyavi birlosmalaridir. Radioaktiv maddalor
miixtolif allotrop formalarda /qazsokilli, maye vo bark maddolor,
minerallar soklinda/ tosadiif olunur. Oksaron agir metallara, onlarin
oksidlarins va duzlarina banzor formalarda olurlar [1-10].

Niivesinin  qurulusundan, strukturundan, hoyacanlanma
sobablorindon  asili  olaraq radioaktiv maddslordon gamma
siialanmasi, neytron buraxilmasi, elektron tutmasi, izomer kegid,
spontan, alfa, 2 alfa, beta, pozitron béliinmolori zamani miixtalif név
stialanmalar (yiiksok enerjili /asasan 1 MeV-dan dafalarlo boyiik /
alfa siialar — helium niivosi, beta siialar — siiratli elektronlar /0.1-15
MeV/, pozitron siialanmasi — beta siialarla uygun enerjili, lakin oks
yukli siiratli pozitronlar, gqamma siialar — ifrat yiiksok tezlikli vo
yiiksok enerjili /0.1-2 Mev/ kvantlar, rentgen X-siialar1 - nishaton
asag1 enerjili /0.005-0.5 MeV/ kvantlar, neytronlar) bas verir. [1-3, 9-
10].

Yiiksok enerjili hissaciklorlo bombardman edildiyi halda
radioaktiv maddolorin par¢alanmasi bas verir. Bu zaman pargalandigi
yiiksok enerjili kigik hissaciklorin kiitlalorinin comi ilkin atomun
cokisindan kigik olur. Miisahido edilon kiitls itkisi miixtolif giymatli
yiiksok enerjili slialanmalarin yaranmasma sorf olur (kiitlanin
enerjiys cevrilmosini oks etdiron Eynsteyn qanunu E = mc?).
Radioaktiv elementlor, onlarin miixtolif izotoplar1 miixtolif
yarimpar¢alanma periodlar1 /hoyati/, qiymotlori ilo forglonirlar.
Radioaktiv par¢alanma ganununa asason har bir radioaktiv maddo,
element, izotop ti¢iin xarakterik olan yarimpargalanma period orzinds
maddonin aktiv atomlarinin tagribon yaris1 pargalanir vo bas veran
parcalanma ndviino uygun olaraq digor atomlara ¢evrilir.
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Nisbi atom ¢akisi ilo xarakterizo olunan, bir-neg¢o saniyadon vo
daha boylik yarimpargalanma hoyatina malik izotoplarin otraf miihit
obyektlorinds yayilmasi radioaktiv ¢irklonmoya Sobob olur. Isiq
selinin tasirino banzor olaraq ¢okisi olmayan, kvant tobiotli
silalanmalarin tosiri ilo radioaktiv girklonmo bas vermir. fonlasma
sixlig1 ion ciitlorinin sayina uygundur, ionlasdirici hissaciyin (foton)
vahid yol uzunluguna (1 mkm) diison miihitds amalo galir.

Radiasiyanin niifuzetmo qabiliyysti onun tamamilo udulan
materialin qalinlig1 ilo miioyyan edilir [1-4, 9-10].

Alfa radiasiyasinin niifuzetmo giicli cox asagidir. Havada alfa
hissaciklorinin qagis yolunun uzunlugu 11 sm-don ¢ox deyil va
yiingiil materiallarda iso (su, agac va s.) 0,01 sm toskil edir. Ona géro
do hatta bir kagiz varaqi badoni alfa hissaciklorin xarici tasirlorindan
tamamilo qoruyur. Eyni zamanda, badono daxil olan alfa aktiv
radionuklidlor ciddi tohliiko monbayidir, ¢iinki bu zaman bioloji
toxumanin spesifik ionlagsmasi ¢ox boyiik olur. Ona goro do alfa
elementlori ilo isloyarkon 1is yerlorinin havasinda tozlarin vo
radioaktiv qazlarin migdarin1 miimkiin gadar minimuma endirmak
lazimdir.

Xarici beta radiasiyadan qorunmaq t¢ilin asagl atom ndémrasi
olan materiallardan, masalon, pleksiglasdan ekranlar hazirlanir.

Qamma siialanmasi alfa vo beta radiasiyadan daha boyiik
niifuzetmo giicino malikdir. X-rentgen siialanmadan vo gamma
stialanmasindan yiiksok atom nomrasi olan vo yiiksok sixliglt
(qurgusun on c¢ox istifado olunur) materiallardan hazirlanmis
ekranlarla qorunurlar. Qamma siialardan miidafis bdyiik su vo beton
lay1 ilo do miimkiindiir [1-4, 8-10].

Radioaktiv ¢irklonmadoan forqli olaraq siialanma dayanan kimi
onun tasiri do bitir. Lakin, goriinon isiqdan forqli olaraq qeyd edilmis
yiilksok enerjili radioaktiv sitialanma ndévlorinin  tesiri  altinda
maddalorin ¢evrilmasi, molekullarin vo atomlarn pargalanmasi,
hissaciklordo  energetik  doyismolorin  bas  vermosi, canli
organizmlordo, onlarin  miixtalif  organlarinda,  qganlarinda
arzuolunmayan moanfi doyismolor, c¢evrilmolor bas verdiyindon
radiasiya tohliikosizliyi miasir radiasiya kimyasi vo oxsar elm
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sahalorinin, comiyyatin saglamliginin qorunmasi magsadilo dovlat
qurumlariin nazarotdo saxlayaraq hall etmoali oldugu on aktual
problemlardan biridir [1-3, 7-10].
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PVS VO PVS/CdS NANOKOMPOZITLORININ ELEKTRIK
XASSOLORINO QAMMA SUALANMANIN TOSIRI
Aygiin Qasimova, Musa Nuriyev, Asif Nabiyev,
ibrahim Nuruyev
AR Elm v Tahsil Nazirliyinin Radiasiya Problemlori Institutu
a.a7787@mail.ru

Nanodlgiilii  hissaciklorin  sintezi, onlar osasinda polimer
nanokompozitlorin alinmasi vo todqiqi miiasir elm vo texnikanin
prioritet istigamotlorindondir. Bu monada optik, fotokatalitik vo
elektrofiziki xassalora  malik polimer - yarimkegirici tipli
nanokompozitlorin alinmasi vo onlarin todqiqi bdyiikk maraq kasb
edir. Toqdim etdiyimiz material da elo bu moasalays, yani ilkin va
miixtolif dozalarda qamma siialanmaya moruz qalmis PVS vo 10
tsikldo formalasdirilmis PVS/CdS nanokompozitlarinin elektrik
xassalorinin, osason xiisusi miiqavimotinin (p) temperatur - tezlik
asililiglarinin  todgigine hosr edilmisdir. Kompozitlorin elektrik
xassolorinin  todqiqi onlarin elm vo elektrotexnikanin miixtalif
saholorindo totbigi ndqteyi nazorinds boyiikk maraq vo shomiyyat
kasb edir.

PVS/CdS nanokompozitlori suda sisirdilmis PVS tobagosinin
mosamolorindo CdS nanohissaciklorinin layli kimyovi sorbsiya tisulu
[1, 2] ilo formalasdirilmasi ilo alinmisdir. Polimer matrisada CdS
nanohissociklorinin formalagmasina ilkin noazarst hor tsikldon sonra
PVS/CdS nanokompozitlarin ronginin doyigsmasine gore aparilmisdir.
Nanokompozitlorin doyison coroyanda xiisusi miiqavimoati E7-20
RLS metrinin kdmayi ilo, niimunolorin 2,5K/daq. sabit siiratlo
qizdirilmasi rejimindo olglilmiisdiir.

Sokil 1-do PVS va PVS/10ts.CdS nanokompozitlorinin xiisusi
miiqavimatinin I1gp=f(1/T) (a) temperatur vo Igp=f(v) (b) tezlik
asililiglar1 toqdim edilmisdir.
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Sokil 1. Ilkin vo miixtolif dozalarda siialandirilmis PVS ve PVS/10ts.CdS
nanokompozitinin xtisusi miiqavimatinin temperatur lgp=f(1/T) (a) vo tezlik
lgp=f(v) (b) asililiqlar1.

Sokildon  goriindiiyi  kimi  hom nanohissaciklorin
konsentrasiyasinin, hom do gamma siialanma dozasinin artmasi ilo
1gp=£(1/T) asililiginda xiisusi miigavimatin enma oblast1 ilo nisbaton
sabit qalan hissosina ¢okilon toxunanlarin kosismo ndqtesinden
endirilon perpendikulyarin absis oxunu kosdiyi ndqtoys uygun
temperaturun 35-40K yiiksok temperaturlara torof yerini doyisdiyini
miisahids edirik. Hesab edirik ki, konsentrasiyanin artmasi il mailin
baslangicinin  yuxar1 temperaturlara torof silirlismosinin sobobi
fazalararast polimer-doldurucu sorhaddinds fiziki qarsiliglh tosirin
artmasi vo polimer zoncirlorinin miitoharrikliyinin asagi diigmosidir.
Qamma siialanmanin tosirindon iso yuxari temperaturlara torof
yerdoyismonin sabobi polimer zoncirlori arasinda enino tikilmolor
sixliginin artmasidir. Digor torofdon  nanohissaciklorin sathi ilo
makromolekullar arasinda yaranan hidrogen olagalori polimer
vahidlorinin miitoharrikliyini azaltsa da radiasiyanin tosiri ilo gedon
tikilma proseslori elektrik kegiriciliyinin artmasina sobab olur.
Termik relaksasiya proseslorinin yuxar1 temperaturlara torof
yerdoyismasini  PVS/10ts.CdS nanokompozitinin  termik
davamliliginin artmasi vo istismar xiisusiyyeotlorinin yaxsilasmasi
kimi qabul eds bilarik.
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Odabiyyatdan molumdur ki, polimer kompozitlorin do daxil
oldugu nizamsiz struktura malik materiallarin xiisusi miigavimatinin
tezlik asililig1 asagidaki ganunla ifads olunur:

p=poV
burada, po-Xiisusi miigavimatin s=0 giymatine uygun qiymati, p — v
tezliyino uygun xiisusi miiqavimatdir, s — xilisusi miigavimatin
doyigmosini  xarakterizo edon sabitidir. Bu sabitin giymati
materiallarin doyison elektrik sahosindo kegiricilik mexanizmini
miioyyonlosdirir. Molum oldugu kimi, asagi tezliklor oblastinda s
quvvat tistii 0 <s <1 sortini 6dayir va tezliyin artmasi ilo S parametri
Xatti (s = 1) vo kvadratik (s = 2) asililiglara kecir [3].
flkin vo miixtolif dozalarda siialandirilmis PVS/10ts.CdS
nanokompozitlorinin xiisusi miiqavimatinin tezlik asililigi 1gp=f(v)
(Saok.1b) goriindiiyii kimi tadqiq etdiyimiz tezlik intervalinda xatti
ganunauygunlugla doyisir. Todqiqatlar gostorir ki, PVS/10ts.CdS
nanokompozitinin gqamma siialarla islonmasi ilo s parametrinin
giymati asag tezliklords s < 1 sortindon yuxari tezliklorda Xatti s > 1
sortino  kegir. Doldurucunun  miqdarinin PVS/10ts.CdS
nanokompozitinds kifayst godor yiiksok olmasi hissaciklor arasinda
keciriciliyi aktivlogdiron kanallar yaranmasi, gamma siialanmanin
tasiri isa gqadagan olunmus zonada kegiricilik prosesini stimullagdiran
yeni soviyyolorin yaranmasi ehtimalin1 artirir.  Belo olan halda
sigrayish keciricilik mexanizmindon Xotti kegiricilik mexanizmino
kegidin do ehtimali artmis olur.
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SJEKTPHUYECKHE CBOMCTBA HAHOCTPYKTYP HA
OCHOBE HAHOKOMITIO3UTOB II9T®/CdS U ITI9T®/CuS
CO®OPMUPOBAHHBIX U3 IMTOPUCTBIX MEMBPAH II2T®
Ananar llykoposa, Aiiron I'aceimoBa, Myca Hypuesn
Hnemumym Paouayuonnwix Ilpobaem Munucmepcemesa Hayxu u
Obpaszosanusi AP
shukurova.adalat@mail.ru

B nHacrosimiee BpeMst aKTyallbHBIMU SBIISIETCS O0JIACTH HAYKH U
TEXHUKHU, CBSI3aHHBIC C CO3JaHUEM HAHOKOMIIO3UTOB U CTPYKTYp Ha
UX OcCHOBe. Bo BpeMs CHHTE3a HAHOYACTHI[ JII COXpPAHEHUS
YCTOMYMBOCTU HX BHEAPSIOT B pa3Hble MOJUMEPHbIE MaTpHUIlbl U
MOJYYal0T  HAHOKOMIIO3UTHl ~ pA3jIMYHOIO  Ha3HA4YeHHA. B
IpPEICTAaBICHHOM  paboTe  MCCIENOBAaHBI  BJIEKTPOPU3UUECKUE
CBOWCTBA MUCXOJHOTO M O0JydeHHOTO HaHOKOMIO3uToB [IDTD/CdS
NOJyYeHHbIE HAa OCHOBE IIPOMBIIIJIEHHBIX TPEKOBBIX MeMOpaH
(mopucteie  maeHku) w3 [IDT®  rtommmuoit  h~27  MKM,
u3rorosneHHbIX B OMSAU B rop. Jyona. Konnenrpauus nop B 3THX
MeMmGpanax cocrasmma N=5-10° cm”. B mopax TPeKOBBIX MeMOpaH
[IDT® meromom mocnoifHOl xemocopOuuu OblIM cHOPMUPOBAHBI
HaHOYACTHUIBI XankoreHua0B CAS m CuS ¢ Tpems W AeCATHIO
nukiaamMu - popmupoBanus [1]. Ha ocHOBe ~ HaHOKOMIIO3WTOB
[M3T®/CAS u [IDTD/CUS noaydeHsl ABYXCIOWHBIE CTPYKTYPBI TPEX
tunos: IIDT®/10ts.CuS + TIDTD/3ts.CdS, ITIDTD/3ts.CuS +
[19T®/10ts.CdS u II3T®/10ts.CuS + [IDTPD/10ts.CdS.

B npezncraBieHHBIX PUCYHKaX HpPUBEICHBI TeMIepaTypHbIE
3aBUCUMOCTH 3JekTpodusnueckux napamerpoB e=f(T) u Igp=f(1/T)
MOJYYEHHBIX JBYXCIOWHBIX CTPYKTYp (puc.l). Dnekrpopusndeckue
napamMeTpsl ObUTH WM3MEpEHBI NpH uactoTe m3Mmepenus 1 k[ ¢
noMoIio u3Mepurenss ummuranca E7-20.
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Puc.1. TemmnepatypHble 3aBUCHMOCTH dJeKTpodu3ndeckux napamerpoB e=f{(T) u
lgp=f(1/T) HBYXCIOMHBIX CTPYKTyp IIOJydeHHBIX Ha OCHOBE HAHOKOMIIO3UTOB
[23T®/CdS u IIDTD/CuS chopmupoBanHbx pH 3 u 10 mukmax:
1-(II9T®/10u.CuSHIDTD/31.CdS), 2-(IIDTD/3u.CuS+IITD/101.CdS) u 3-
(IMOT®/10u.CuSHIIITD/101.CdS); a-e =f(T); b - Igp=Ff(1L/T).

Kak BuaHO n3 temneparyproit 3aBucumoctu & =f(T) (puc.la),
JIBYXCIIOWHBIC CTPYKTYpPBHl C TIOBBINICHHON KoOHIeHTparueir CuS
(II2Td/10ts.CuS+HIDTD/3ts.CdS) mpu u3ydeHHOM TeMIIepaTypHOM
UHTEpPBAJIC  IOKA3bIBAIOT  OTHOCUTEIBHO  BBICOKOE  3HAYCHHUE
JHBJICKTPUYIECKON npoHHiiaeMocTi. CyrtaeM, 4To MPUUYUHOW 3TOTO
SIBJISICTCSI BBICOKAs! KOHIIGHTPAIUSI HOCUTENICH 3apsijia B KOMIIO3UTE 3a
cuet HaHodactul CUS. Bricokas KOHIIEHTpAIMsI HOCUTEJICH 3apsiia B
KOMITO3UTE COMPOBOXKIACTCS WX MHIPAMOHHOW peJakcanued B
MEKCIIOCBOM W MEK(a3HOM  TpaHHIle, KOTOPBIHA, MPUBOJUT K
MOBBIIICHUIO  JIUDJICKTPUYECKONW  MPOHUIIAEMOCTH 33  CYET
HaKOIUIEHHOTO 3apsija B TPAHUYHBIX CIOSX. B apyroit AByXCIOWHOM
crpykrype  (PETF/10ts.CuS+PETF/10ts.CdS), rme  BbIcoKas
koHIeHTparuss CuS, Toxxe HAOMIOTAeTCS OTHOCHUTENBHO BBICOKAS
3HAYEHUsI  JAUDAJIEKTPUYECKOM IPOHULIAEMOCTU. B  ABYXCIOWHOMN
crpykrype (PETF/3ts.CuS+PETF/10ts.CdS) ¢ Hu3kuM comepkaHHeM
Cus, HaOIIomaeTcs OTHOCHUTEILHO HHU3KO0€E 3HAYECHHUE
TMDJICKTPUIECKOM MPOHUIIAEMOCTH.

Bce  BBINICH3IIOKEHHYIO  MOJATBEPXKIACT  TEMIIEpATypHBIC
saBucumoct 1gp=f(1/T) (puc.l b) 3THUX ABYXCIOMHBIX CTPYKTYD.
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Kak BHIHO M3 3TMX 3aBUCUMOCTEM  KpHMBas OTHOCAILIEHCA K
crpykrype (IIDT®/10ts.CuS+IIDT®D/3ts.CdS)  mmeeT BBICOKYIO
peJaKcalnuio, T.C. MOBBIMICHHYI CKOPOCTh CMaja C YBEIHYCHHEM
TEMITEPATyphbl, KOTOPBIi CBA3aHO C OTHOCHUTEIBHO BBICOKUM
cozmepxkanreM HaHovdacTul] CUS M COOTBETCTBEHHO KOHIICHTpAIIUH
HocuTened  3apsaa. CuMraeM, YTO  HCCICIOBAaHHBIC  HAMH
JIBYXCIIOWHBIE CTPYKTYPBI, MOJIYYCHHBIC HA OCHOBE HAHOKOMITIO3UTOB
chopmupoBannbix HanouactumamMd N (CdS) u p (CuS) Tuma
IPOBOJMMOCTH MOTYT OBITh JKBHBAJICHTHBI KA4€CTBEHHO K p- N
nepexoiaM Ha OCHOBE TOJTYITPOBOTHUKOB.

Jlureparypa
1. A.A.IllykxropoBa, M.A.Hypues, A.N.I'aceimoBa, 1.M.Hypyes,
AL MammMmanona, HaHOKOMITO3HUTEI Ha OCHOBEC

KPUCTAIIMYECKUX MOIUMEPOB U cynbduna xkaagmusi, AMEA-
nin XOBORLORI, Ne5, 2021, 5.121-127.

TOHKUE IVIEHKU IPUMEHSIEMBIE B PA3JIMYHBIX
OBJIACTSAX HAYKHU U TEXHUKHU
Bycana Memn:xkuazane, Camupa [xxadaposa,
CeBunx IxaBanoBa, Akug Aimen
HUnemumym Kamanuza u Heopeanuueckou Xumuu Munucmepcmeo
Hayxu u Obpazosanusa AP
vuska_80@mail.ru

OyHKIIMOHATBHBIC TOHKHE IIJIEHKH, oOnanaromme
cnenupuIecKuMu GU3NIECKUMU, XUMUYECKUMU WIH dJIEKTPOHHBIMH
CBOMCTBAaMH, IIUPOKO MCIOJB3YIOTCS B PA3IMYHBIX 00JIACTAX HAYKU
u  TexHonormu. Cpeau  TakuX TOHKHUX IUIEHOK  OoJjee
pacnpocTpaH€HHbIE XaJIbKOTE€HU 1Bl METAIUIOB. Ba’)kHO OTMETUTH, YTO
CBOMCTBA XaJIbKOT€HUJHOE METAJUIOB B BHUJIE TOHKHUX IUIEHOK MOTYT
OBITH TIIATENBHO HACTPOEHBI U ONTUMU3HPOBAHBI yTEM KOHTPOJIS
UX TOJIIMHBI, COCTaBa M MHKPOCTPYKTYpPhl. ITO TMO3BOJIET
CO3JaBaTh, MaTepuaibl C YHUKAIbHBIMU CBOWCTBAMH, KOTOpBIE
MOTYT OBITh WCIOJB30BaHBI ISl pa3pabOTKHM HOBBIX YCTPOMCTB M
TexHosoruit [1-2].
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s cuHTe3a M WM3YYCHUs CBOKMCTB TOHKHX IUICHOK Sh,Ses,
MoSe,, Sh,S;, Bi,Ses, MoS,, FeS, FeSe namu mnpoBeacHBI ps
SKCIICPUMCHTOB. 3TI/I TOHKHC IIJICHKHU CHUHTC3UPOBAHBI
QJICKTPOXUMHYCCKUM METOAO0M nu3 BOJHOI'O u HEBOJHOTI'O
anektponura  [3-5].  DmekTpoocaxkaeHwe — MPOBOJWINCH B
IMNOTCHIHUOCTATUYCCKUX W TaJIbBAHOCTATUYCCKHUX  PEKHMaxX Ha
CTEKJIIHHOM  TPEXdJIEKTPOJAHOM  dBJeKTponusepe.  Pabounmu
QJICKTpOJAaMHU  CIYKWJIM IUIATUHOBAd IIPOBOJIOKA U  HHUKCJICBAA
IIJTaCTUHKA, BCIIOMOI'aTCJIbHBIM SJICKTPOAOM — IJIaTUHOBAsA
IJJACTUHKA W AJICKTPOJIOM CPAaBHEHUS XJIOPCEPEOPSHBIN 3JICKTPOL.
I[JISI YIydlICHUS CHOCIUICHUEC TOHKOI'O IMOKPBITHUSA C IMOBCPXHOCTBIO
QJICKTpOJa, IPU JJCKTPOJIU3C IJICKTPOJIUTY )106aBJ'I$IIOT HeOOJIBIIIOE
KOJIMYCCTBO pacTBOpaA CTOJAPHOI'O KIICA.

B pe3yiibTaTre IMPOBCACHHBIX OKCIICPUMCHTOB
IEKTPOXUMHUYECKUM METOJIOM IOJydeHbl TOHKHE IUICHKH BiySe; ¢
tomuuHoi 2-4 MM, FeSe u FeS ¢ rtommmnoit 4-6 mxm, SbySes u
Sb,S;3 ¢ Tommmuoi 3—5 MM, M0oSe, 1 M0S; ¢ ToiuHON 5—7 MKM.

YcTaHOB/IeHAa Takxke murpuHa 3anpemeHH0171 30HBI AJIsd JOTHX
mieHok: MoS; E4=1.41 eB, Sh,Se; Eg=1.82 eB, FeSe E;=1.26 €B,
Sh,S; E4=1.68 B, Bi,Se; E4=0.25 eB.

CDOTOBJ'IGKTpOXI/IMI/ILIGCKI/Ie U3MEPCHHUA CHHTC3UPOBAHHBIX Ha
HUKCIICBOM J3JICKTPOAC 06pa3u0B IMMOKAa3bIBAKOT, YTO HEKOTOPLIC U3
HUX YYBCTBHUTCJIbHBI K OCBCHICHUIO W MOT'YT IIPUMCHATHCA B
OHTOBJ’ICKTpOHHOﬁ TEXHUKE.
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N3YUYEHHUE COCTABA JIETPAJJMPOBAHHOM B IIOYBE
HE®THU
Hursap I'yauesa, ®@eryminax Unuek, Camupa AimmeBa-Uudek
HUncmumym Paouayuonnwix I[lpobaem Munucmepcmea Hayxu u
Obpaszosanus AP
nigarguliyeva64@mail.ru, fcicek66@gmail.com,
saliyeva84@gmail.com

Hedrexumuueckuii KOMIUIEKC OTHOCHUTCS K OJHOMY U3
OCHOBHBIX HCTOYHHKOB, Kak 06pa3OBaHI/I$I, TaKk MW HAKOIIJICHUA
TOKCHUYHBIX 3arpsi3HUTENEd B OKpyxkatomeil cpeme. OOmupHbIE
TEPPUTOPUU OKa3bIBarOTCs 3arpsi3HEHHBIMU HepTHIO u
He(TEeNpOAYKTaMd B TpOlecCe JOOBIYM U TPAHCIOPTUPOBKHU
YIJIEBOJIOPOAHOTO ChIPbs, a TAaK)Ke MPOAYKTaMHU €ro mnepepadoTKH.
XapakTepucTUKH ChIpOW HedTH, MOABEprHYBINEHCS Aerpajalu,
3HAYUTENIbHO OTJIMYAIOTCA OT XapaKTEpUCTUK ChIpOH HedTH,
MOJIBEPTHYBIIICHCS ~ COBMECTHOMY  BO3JCHCTBHIO  HECKOJBKUX
JerpalalliOHHBIX MPOIIECCOB.

B pabote NPUBENEHLl  PE3YJIbTAThI HCCIIEAOBAHUSI
3aKOHOMEPHOCTEH CTPYKTYpPHBIX HW3MEHEHHH HedTH mnpu ee
HaXOXICHUHU B IOYBC, a TaKXKC IpU paguallMOHHO-XMUMHUYCCKOM
pa3liOKEHUU  JIETPAIMPOBAHHONM W CBEXeAOObITOW  HedTH
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CypaxaHckoro MecTtopoxkiaeHuss AsepOailimkana. B kadectse
UCTOYHUKA HWOHHU3UPYIOUIETO H3Ty4YEHHS HCIOJIb30BAaH H30TOIHBIM
HUCTOYHMK T'aMMa-U3J1y4EHHUs %co - «MPX—y-30». HccnenoBanus
MPOBOAWIIMCH B HMHTEpBaJIaX MOTJIOMIEHHBIX 103 raMMa-u3Iy4yeHHs
D=0-110 xI'p mpu momurHocTH 10361 P=0,21 I'p/cexk.

O6pa3ibl  HepTH TOCIIE OYMCTKH OT TIpuUMeced ObuH

paszieiacHbl IO Ha Tpu (GpakIMH — MACISIHYI, CMOJIUCTYIO M
ac(harbTeHOBYIO, M U3MEHEHHUS COCTaBa HE(THU MOCJIC HaXO0XKICHHS B
ToYBe u paJualiMOHHO-XUMHUYECKHE MpeBpaICHUS

JeTpaUpOBAaHHON HEe()TH HM3YyYajauch Ha MPUMEpPEe ITUX (DpaKIIHid.
HpOBG[[GHHI)IG OIIBITHI ITOKa3aJik, 4YTO B COCTaBE€ O6pa3[IOB, B3ATBIX U3
NPOITUTAaHHOW HE(THIO TOYBHI M HENOCPEICTBEHHO W3 CKBAKHHBI,
cofIepKaHre KOMITIOHEHTOB paznudaercs (Taoi. 1).

Tadauuna 1. dpakuuonnsii cocraB (macc. %) oOpasnoB HedTH,
B3STOW U3 CKBKUHBI U TTOYBHI

Oobpazen MacJio | cMoJa | acanabTeHbl
Hedts u3 ckBaxunsr | 90.9 9.0 0.1
Hed1p 13 mouss! 71.1 22.4 6.5

[Tocne mnutenpHOro mpeObIBaHUS HEPTH HA TOBEPXHOCTH
MOYBBI TOJ] BO3JCUCTBHEM NPUPOAHBIX (PAKTOPOB BEIIECTBEHHBIM
cocTaB HeTH U3MEHSETCS -  COJAEp)KaHWE  YIIIEBOJOPOIOB
ymenpmaercs Ha 10%, a comepxanme cmon U achaabTEeHOB
YBETIMUMBAETCSI B JECATKH pa3. ITO OOBSICHIETCS BIUSHUEM
COJIHEUYHON paJualiH, HaJW4YUs TYMHUHOBBIX KHCJIOT B TIOYBE,
aTMochepHoro KHUCJIOpO/ia u W3IIy4eHU I pa3IUYHOTO
MPOUCXOKICHUSI Ha JCCTPYKTHBHBIC TIPEBPAIICHHUS  TSDKEIBIX
KOMIIOHEHTOB HE(PTH.

Jlost OIpEICIICHUS paaruanoHHON CTOUKOCTH
NETpaJIMPOBAHHBIX B TIOYBE HE(DTH H3YYCH PAAHONHN3 HEPTIHBIX
bpakumii ¥ BIUSHUE TOTJIOIMICHHONW J03bI TaMMa-U3JydCHHs Ha
BbIX0Jl Tra3oBbiXx mpoayktoB (Hz, CHj, yrimesomopomsr C;—Cs).
PanuannonHas cTOWKOCTh HE(PTH OTHOCHUTEIHHO Ta3000pa30oBaHUS
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IIpU JAeTpajaluy 3HAYUTEIbHO BO3pacTaeT. BosnelcTrBue ramma-
o0lydeHUs Ha  CTPYKTYpHO-TPYNIIOBOM  COCTaB CBEXEH U
JerpaiupoBaHHON HePTH H3Y4YEHO TaKkKe macc-
cnekTpoMerpuyeckuM u MK-crekTpockonuyeckum aHajIu30M.

HccnenoBanne XapakTEpPUCTHK — JETpajupOBaHHON HeTH
ABISIETCA  B@KHOM HKOJOIMYECKOW 3ajayel U  crocoOcTByeT
BBISIBIICHMIO HOBBIX METOJIOB OYMCTKM IOYBBI OT HE(PTIHBIX
3arpsi3HCHUH.

NANO-Si/H,0 SISTEMIND® SUYUN TERMIKIi VO y -
KVANTLARIN TOSIRILO RADIASIYA-TERMIKIi
PARCALANMASINDAN MOLEKULYAR HiDROGENIN
ALINMASI
Sevinc Bagirova®?, Xuraman Mammadova!

MSN Milli Aerkosmik Agentliyi Tabii Ehtiyatlarin Kosmik Tadqiqi
Insititutu®, Azorbaycan Texniki Universiteti?
bashirovasevincl@gmail.com

Bu tezisdos hissacik 6l¢iilori d=50 nm olan nano-Si-un su buxari
(p=8 mag/sm®) ilo temasda, suyun termiki vo y - kvantlarmn (*°Co,
P=18,17 rad/san) tosirilo radiasiya-termiki parcalanmasindan alinan
molekulyar hidrogenin miqdari, amalagalmo siirati vo energetik
¢iximindan {imumi sistemin temperaturundan (T=300, 373, 473, 573,
623 vo 673K) asililiq ganunauygunlugu todqiq edilmisdir.

Nano-Si/H,O yaradilan sistemindo temperatur artdigca,
hissacik sathindo adsorbsiya olunan suyun desorbsiyas: prosesi
baglayir. Ona goro do yuxari temperaturlarda reaksiya miihitindo
suyun hom termiki, hom do radiasiya-termiki parcalanmasindan
alinan molekulyar hidrogenin miqdari, omalogalma siirati Vo
energetik ¢iximinin suyun sixligindan asililigina baxilmisdar.

Nano-Si/H,O sisteminds silisiumun reaksiya miihitindo
kiitlasini sabit saxlamagla suyun radiasiya-heterogen
par¢alanmasindan alinan molekulyar hidrogenin energetik ¢iximinin
(G(H2)=f(dsi)) onun kiitlosindon asilililigi siibut olunmusdur.
Molekulyar hidrogenin energetik ¢iximi hissaciyin Slgiisiiniin (ds;)
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artmasi ilo azalir. Bu azalma nano-araligda (50-100 nm arasinda)
daha siiratlo bas verir. Bu oblast Si-un istiraki ilo suyun radiasiya-
heterogen pargalanmasinda 6l¢ii effektinin miisahido olundugu nano-
Si hissacik 6lgiilarine uygundur.

Silisium hissaciklorinin d=100 nm o6lgiilorina godar onun
istirak1 ilo suyun radiasiya-heterogen parg¢alanmasinda olgii effekti
oziinii daha aciq sokildo gostorir. Olgii effektinin miisahide olundugu
hissacik olgiilorindo sathi saviyyalords adsorbsiya olunmus suyun
radiasiya-heterogen pargalanmasindan alinan molekulyar hidrogenin
energetik ¢iximi tomiz suya nisbaton (Gpet(H2)>Grom(H2))  boyiik
olur ki, bu da silisium torofindon udulan y - kvantlarin enerjisinin
enerji dastyicilar1  vasitasilo  sothi  soviyyalors  6tiiriilmasinin
stibutudur. Naticodo goriiriik ki, nano-Si- a  y - kvantlarin tasirilo
oamola galon enerji dasiyicilarinin (elektron-desik ciitii vo eksitonlar)
sorbost qagis mosafolori A<10’nm  tortibinds olub, bu oblasta uygun
hissociklords sothi saviyyalars enerji dasinmasinin effektivliyi artir.
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v-KVANTLARLA SI"JALANDIRILMIS TlInSe; KRISTALINDA
ION TOPLANANININ QiYMOTLONDIRILMOSI
Nurana 9liyeva, Aysel Rasulova, Giiltakin Mammadova
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nuranaalislam@gmail.com

Son illar A’B3C®, osasli birlosmalorin tadgigine maragin
artmasi bu sinifo daxil olan bazi birlosmoalordo otaq temperaturuna
yaxin temperaturlarda ion kegiriciliyinin agkarlanmasi ilo salagadardir
[1,2]. Bu birlosmalars layli-zoncirvari qurulusa malik olan TlInSe; ,
TIGaTe,, TlInTe,, TIGaSe, vo TIINS; birlosmoalorini gdstarmok olar
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[1,2]. Bu birlogsmolor arasinda yaranan bork mohlullar iss fiziki
xassalori doyismok imkani yaratdigindan olarin tadqiqi xiisusi maraq
dogurur.

Adi soraitdo yiiksok miiqavimatli yarimkegiricilarin ion
kegiriciliyi ~ niimunonin  Gmumi  kegiriciliyinds ~ elektron
kegiriciliyindon 6-7 daraco asagidir. Kegiriciliyin elektron toplanani
Vaqgnerin polyarlasma metodunun komoyi ilo toyin edilmisdir.
Vagner metoduna osason ion va ya elektron-ion saciyyali yiik
dasimmasina malik bork elektrolitlordo sabit coroyanda elektrik
kegiriciliyinin 6l¢iilmasi zamani vaxt 6tdiikca kegiriciliyin doyigsmasi
miisahida olunur [3].

Stialanmamis vo 0,1 MQr dozada stialandirilmis TIInSe;
Kristalinin miixtolif temperaturlarda elektrik kegiriciliyinin zamandan
astlihiglr Oyronilmisdir. Todqgiqat zamani OSlgiilorin har bir tsiklinin
kegirilmasindan avval niimuna xarici saho totbiq edilmadan 300 K,
350 K va 400 K temperaturda bir nego Saat orzindo saxlanmisdir.
Sonra niimunays 1 V/sm intensivlikli sabit elektrik sahosi tothiq
olunmus vo mioyyon zaman fasilolorindon sonra corayan
Olgtilmiisdiir.

Todqiqatlar zamani sabit sahodo TIINSe, kristalinin elektrik
kegiriciliyinin zaman keg¢dikco geyri-Xatti azalmasi miisahido edilir,
miioyyan zamandan sonra iss doyismoz qalir. Elektrik kegiriciliyinin
zamandan asili olaraq qeyri-Xotti doyismosi 0,1 MQr dozada
stialanmadan sonra daha siiratlo bas verir. Belo ki, slialanmadan
avval kegiricilikds ion toplananin pay1 50+55%, 0,1 MQr dozada
stialanmadan sonra iso 65+70% toskil edir. Sabit elektrik sahodo
coroyaninin zaman kecdikco azalmasi bloklayic1 elektrodlarin
yaxiliginda hocmi yiik oblastlarinin qarsiliqli kompensasiyast ilo
izah olunur.
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POLIMER MAQNIT NANOKOMPOZITLORININ ALINMA
TEXNOLOGIYASI
Seyfaddin Cafarov
Naxcivan Doviat Universiteti
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Miiasir materialsiinasliq yeni vo artiq todqiq edilmis
materiallara  nanoqurulus  soviyyessindo  yanasaraq ‘klassik”
strukturun gizli potensialini eloca do onlarin tatbiq sahalorini
miioyyon edir. Nanomateriallarin makroskopik strukturlardan asas
forqi onlarin gizli qalan xassolorindon istifado edorok sensorlar
texnikasi ti¢iin unikal baza rolunu oynayir vo onlarin totbig sahalori
texnikada, nanoelektronikada boyiik perspektivo malikdir. Onlar
perspektiv spintronika qurgulari, intelektual qobuledicilor vo
nanosensorlardan  tutmus, yaddas, montiq qurgularmi = vo
biomiihandisliyi ohato eds bilir. Son zamanlar is prinsipi ayri-ayri
elementlori arasinda spin coroyanmnin yaranmasina osaslanmig
qurgularin yaradilmasi istigamotinds shamiyyatli islor goriilmiisdiir.
Belo ki, ilk novbads otaq temperaturunda islayan, yani yiiksok Kuri
temperaturuna malik materiallara maraq artnmugdir. Informasiya
maqnit yazisinin hacminin artirilmast  tolobi  yiikkdasiyicilarda
informasiya bitlorinin nanometer soviyyasins kegidini zaruri edir Ki,
bu da miitoxassis-texnologlart yeni maqnit materiallarin axtarisina
sovq edir. Son illorin todqiqati bu sahado ferro vo ferrimagnit
polimer nanokompozitlorin perspektivli ola bilacoyini diisiinmoya
osas verir [1,2]. Miiasir todqgiqatlarin icmali osasinda geyd edo
bilorik ki, magnit hissaciklor daxil edilmis polimer
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nanokompozitlorin  alinma metodlarmin  islonilmasi  onlarin
nanoelektronika elaca do tibbi texnologiyada totbigini aktual edir.

Nanokompozitlarin sintezi va tadgiqat metodlari.

PVDF+Fe osasli nanokompozisiya materialinin alinmasi
asagidaki qaydada aparilmisdir: polivinilidenfliiorid tozlar1 iizvi
halledicisi olan dimetilformamidds (DMF) otag temperaturunda hall
edilmigdir. Daha sonra holl olunmus polimer sistemino
hissaciklorinin ol¢iilori 20-100 nm olan Fe nano hissaciklari olava
edilmis vo 30-40°C temperaturda 2 saat orzindo maqnit qarisdiricida
intensiv sokildo qarisdirtlmisdir [3].

Toqdim olunan igdo domir nanohissaciklori osasinda yeni
nanokompozit  materiallar  sintez ~ olunmusdur.  Alinmis
nanokompozitlorin identifikasiyasi vo qurulus xassolorinin todqiqi
Rentgen difraktogramma (XRD), IQ, UB spektroskopiya va
skanedici elektron mikroskopiya (SEM) fsulu ilo yerino
yetirilmigdir. PVDF+Fe asasinda nanokompozitlarinin qurulusunun
IQ spektroskopiya metodu ilo todqiqi gostordi ki, Fe
nanohissaciklorinin - PVDF matrisino daxil edilmasi ilo polimer
matrisanin kimyavi qurulusunda heg bir doyisiklik bas vermir, yalniz
onun kristallik morfologiyasinda miioyyan doyisikliklor miisahido
olunur. SEM analizi gostorir ki, polimer matrisada Fe
nanohissaciklorin  osas  klasterlorinin ~ Olgiilori  45- 130 nm
tortibindadir vo polimer matrisanin hacminds yerlosmoklo barabar,
hom do iist molekulyar qurulus formalasdiricisi, yani, kristallagma
morkazi rolunu oynayir.
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v-KVANTLARLA SUALANMIS (T1GaSe;);(T1INSe,)y (x=0;0,1;
0,2) BORK MOHLULLARININ ATOM QUVVO
MIiKROSKOPU iLO SOTH PROSESLORININ TODQIiQi
Famin Salmanov, Nurana 9liyeva, Ramil Mammadov,
Ziba Zeynalova
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Idaro edilon olciiloro vo xassolors sahib nanostrukturlarin
yaradilmast vo Oyronilmasi on mithiim texnoloji problemlordan
biridir. Bunun osas sobabi, bu problemin hamg¢inin nanoelektronika,
materialsiinasliq vo digar sahalords ingilabi doayisikliklorlo baglidir.
Nanostruktur elementlorin Glgiilorinin azaldilmasi, mikroelektronik
cihazlarin islonmasindo ohomiyyat kosb edon ¢ox xassalarinin
oyranilmasindo asas rol oynayir.

Layli yarimkegirici kristallar giic baximindan mixtalif tip
alagalidirlor. B6liinma miistavisi boyunca giiclii kovalent vo ya ion-
kovalent olagolor va laya perpendikulyar zoif molekulyar “Van-der-
Vals” olagolori reallasir. Layli yarimkegirici kristallar elektrik,
mexaniki, optik vo digor xassalori anizotropik xiisusiyyatlorino malik
olur.

Bu baximdan layli qurulusa malik (T1GaSe;);x(T1InSez)x (X=0;
0,1; 0,2) bork mohlullarmin Van-der-Vals sathinds nanodlgilii
bosluglarin meydana galmasinin todqiqi bdyiik maraq koasb edir.
(TIGaSe,)1x(TlINSez)x (x=0; 0,1; 0,2) bark mohlullarinin Van-der-
Vals sathini meydana gotiron In atomlari tobistds geyrimetaldir vo
layli kristallarin ¢atin oksidlosmasinin asas Sobobidir [1]. Yiiksok
davamliliq sathin ki¢ik nahamarligi vo qirilmis slagelorin yoxlugu,
TIGaSe,-TlInSe;  bork  mohlullarinin ~ sathinin -~ galpalonma
morfologiyasim1  havada vo otaq temperaturunda atom-qiivve
mikroskopiyasi (AQM) metodu ilo tadqgiq etmays imkan verir.

TIGaSe,-TlInSe, bark mohlullarinin monokristallar
modifikasiya edilmis Bridgman-Stockbager metodu ilo yetisdirilir.
TIGaSe,-TlInSe; bark mohlullarinin laydaxili vo layarasinda olan
Kimyavi birlosmalorin anizotropiyasi ilo hamar sathin kigik sixligl
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soth vaziyyatini oldo etmok olur. Tadgigatlar Solver-NEXT atom-
qiivva mikroskopunun istifadasi ilo aparilmisdir. Alinmis niimunadan
goparilmig hissoni AQM skan masasina yerlosdirilir. Skanlama,
3mkm/s diiz va oks yerisi, 3 barabar artan oks slags vo se¢ilmis 0,6 is
noqtasi ilo kegirilirdi. Olgmolor otaq temperaturunda hoyata
kecirilmisdir. AQM mikroskopunun skan masasinda arasdirilacaq

VdV  sothinin sonraki qurulusunun uzunlugu vo oOlgiilmasi

aparilmigdir. Skan olunan saho mikroskop interfeysina qurasdiriimis

yiiz 6l¢iilii boyiitma ilo bir video kamera ilo toyin olunmus, ~ 5x5
mkm? secilmisdir.

AQM tasvirlarinda (TIGaSe;)1-«(TlINSez)x (X=0; 0,1; 0,2) bark
mohlullarinin nanoobyektlari aldo edilmis, hansindaki nanodlgiilii
Klasterlorin olgiilori gorsonir =~ 10 -15nm. (TlGaSey)1-x(TlINSe;)x
(x=0; 0,1; 0,2) bork mohlullarinin Van-der-Vals sathinds
morfologiyast aragdirilib. Qolpalonmo  Gsulu ilo oldo olunan
(TIGaSe,)1x(TlINSe,)x (x=0; 0,1; 0,2) bork mohlullarinin Van-
derVals sathinds kigik soth sixliginin yerlosmasi ilo nanofragmentlor
miisahido olunur. (TIGaSe,)1x(TlINSez)x (x=0; 0,1; 0,2) boark
mohlullarinin ~ sathindos  Van-der-Vals sothinin  yuxari gatinda
nanodlgilii qovuglar formasi, lateral Olgiisii vo boliisdiiriilmasi,
materialin texnoloji ¢okmoa sortlorindan, interkalant Kklasterlarin
tipindon (elektromonfilik, atom olgiisii), 6lgiilordon sothi goarginlik
paylanmasindan asilidir.
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Samples of the AgsSiSes compound were obtained by direct
alloying of initial components and subsequent pressing of powders
under a pressure of 0.7 GPa. Temperature dependences of
conductivity (o(T)) and permittivity (e(T)) of the AQsSiSes
compound were studied in constant and alternating electric fields. In
a constant field, the electrical conductivity is found to decrease over
time (o(t)). This phenomenon is associated with the process of
charge accumulation at the interface of the ion sample and the
blocking electrode. Complex impedance spectra were studied in the
frequency range of 20 — 10° Hz.

The development of modern materials for micro- and
nanoelectronics, supercapacitors, ionic conductors, mini-batteries
and other devices depends on the search for new compounds that
have the appropriate crystal structure, electronic and phonon
spectrum, which makes it possible to implement these devices.
Promising materials for these purposes include compounds of the
mineral argyrodite (AgsGeSg) family and phases based on them with
the general formula Aﬁ;’_n)/mB"’fxg‘, where m and n are the

valences of A and B cations, respectively (where A-cations are Cu”,
Ag’, Li*, Cd®*, Hg®"; B-cations are Ga**, Si**, Ge**, Sn*", P>, As™";
X-anions are S, Se?, Te”. These phases have a number of valuable
functional properties and are being intensively studied by many
research groups [1]. In recent years, silicon-containing argyrodites,
have attracted particular interest as eco-friendly thermoelectric and
ion-conducting materials [2].
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Impedance spectroscopy methods are widely used in measuring
the dielectric parameters of solids using alternating current. This
method allows to obtain the most complete information both on the
relaxation processes occurring in the thickness of the object and on
the characteristics of complex conductivity at its boundaries, as well
as to determine the nature of relaxation losses. The dependence of
Z'(v)/Z'(v) at temperatures of 200, 250, 300, 350 and 400 K was
established for AgsSiSes compound. In the complex plane (Z" - Z")
the diagrams are semicircles, and at temperatures of 350 and 400 K,
"rays" appear in addition to the semicircles in the (Z" - Z")
diagrams.These rays in the low-frequency region of the hodograph
obtained at 350 and 400 K are characteristic of the Warburg
impedance. The idea of the Warburg impedance is based on the fact
that the diffusion of carriers in the frequency range of the applied
sinusoidal signal does not reach the boundary of the diffuse layer.
The rea son for the appearance of the diffuse Warburg impedance is
the transition of the AgsSiSes compound into the high-ionic state at
350 and 400 K. The equivalent Warburg impedance circuit is shown
in Fig. 5, it has Z; = R; - active resistance and Z; = 1/joC - the
capacitance C (j is the imaginary unit, o is the frequency). Thus, the
Warburg impedance models the process in which a sinusoidal
voltage that is applied to an electrochemical cell, at one polarity
causes diffusion of mobile ions from the electrode into the diffuse
layer, and at the other polarity causes diffusion of mobile ions to the
electrode. In this case, the process does not go beyond the diffuse
layer region.
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Tsikloalkilfenollarin sirks tursusu ilo asillogsmo reaksiyalarinda
ZnCl,, KVY-23 katalizatorlarindan istifado odobiyyat monbalarindon
molumdur [1]. Asillosmo reaksiyalarinda bu katalizatorlardan
istifadonin xeyli nogsanlar1 var. ZnCl, reaksiyadan sonra yuyularaq
tobioto atilir, KY-23 katalizatorundan istifado ¢ox vaxt aparir (7-8
saat).

Toqdim olunan isdo tsikloalkilfenollarin asetil xlorid ilo
asillosma reaksiyalarmin ZnCl, hopdurulmus y-Al,O3 katalizatoru
istirakinda aparilmasi toklif olunur.

OH OH o
C—CHj,
+ CH3COCl
—_ >
-HCl R
R

CH;,
H;C H;C
R= @ ; @ ;

para-Metiltsikloalkilfenollarin ZnCl,/Al,O4 katalizatoru
istirakinda [2] asetil xlorid ilo asillosmo reaksiyalari tiglin samarali
sorait tapmagq ti¢lin reaksiyanin temperaturunun, miiddstinin va ilkin
komponentlarinin mol nisbatlorinin magsadli mohsulun ¢iximina vo
seciciliyino tosiri arasdirilmigdir.  para-Metiltsikloalkilfenollarin
asetil xlorid ilo asillosmo reaksiyalarmin temperaturlart 100-160 °C,
vaxtt 20-60 dog., para-tsikloalkilfenollarin asetil xloride mol
nisbatlari 1:1/3 hadlarinds tadqiq edilmisdir.
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Aparilmis  todgigarlar  naticasindoe  p-TSAF-larin  ZnCl,
hopdurulmus y-Al,O3 katalizatoru istirakinda asetil xlorid ilo
asillosmo reaksiyalari tiglin somorali sorait tapilmisdir: temperatur —
140 — 145 °C, reaksiyanin miiddati — 40 - 45 daq., p-TSAF-nin asetil
xloride mol nisbati — 1:2. Tapilmig bu soraitlords 2-hidroksi-
S(metiltsikloalkil)asetofenonlarin ¢iximlar1 gotiiriilon p-TSAF-a gora
71.8 -77.4% olmusdur.

Alinmis 2-hidroksi-5-(metiltsikloalkil) asetofenonlar
radiasiyaya qarst davamli polimerlorin alinmasinda antirad kimi
yoxlanilmasi tigiin yiiksok tozyigli polietilen ilo birge niimunalor
alinib Azarbaycan Respublikasi Elm vo Tohsil Nazirliyinin Radiasiya
Problemlori Institutuna taqdim olunmusdur.

Yiksok tozyigli  polietilen (YSPE) vo  2-hidroksi-5-
(metiltsikloalkil)asetofenonlar asasinda miixtalif hocm paylarinda (3,
5, 10 %) alinan niimunslor siialanma monbayi Co® olan MPX-y-25M
izotop qurgusunda miixtalif (100-200 kQr) dozalarda stialandirilmis
vo miiqayisali elektrik xassalori yoxlanilmisdir. Hazirda niimunalarin
ilkin siagqlar1 davam etdirilir.

9dabiyyat
1. Pacynos U.K., Hansmkan M.M., barupzazne P.3. VccnenoBanue
peakuu B3aMMOJICHCTBUSA napa-(1-MeTHIIIUKIIOaTKIII)

¢deHonoB ¢ ykcycHoil kucioroi // Hayka m Mup, 2014,
Nel1(15), ¢.30-34.

2. Naeimi H., Amini A., Moradian M. Regioselective direct ortho
C-acylation of phenol and naphthol derivatives catalyzed by
modified ZnCl, on Al,O3; as catalyst under solvent-free and
microwave conditions // Org. Chem. Front., 2014, vol.1(4),
p.415-421.
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QAMMA KVANTLARLA SUALANDIRILMIS TISe;.,Sy (X =0;
0,1) BORK MOHLULLARININ iON KECIRICILiY1
Ramil Mammadov
Elm va Taohsil Nazirliyinin Radiasiya Problemloari Institutu
ramil.m.azadoglu@gmail.com

TIS vo TISe monokristallart A®B® tip yarimkegirici birlosmolor
sinifino aid olub zancirvari (tetragonal) modifikasiyada kristallasir vo
gofos parametrlori TISe iigiin a =b = 8,020 A, ¢ = 6,7910 A, Z = 4,
TIS kristali iigiin iso a=b=7,785 A, ¢=6,802 A, Z=8 [1,2]. Bu
kristallar osasinda yaranan bark mohlullar iso fiziki parametrlori
doyismo imkani yaratdigindan onlarin Syranilmasi shamiyyat kasb
edir.

Tadqgiq olunan niimunoslor vakuumda kvars ampulada ilkin
komponentlori  aritmoklo sintez olunmus, monokristallar1 iso
Biricman metodu ilo yetigdirilmisdir. Niimunolorin
elektrikkegciriciliyinin temperaturdan asililigini todqigq etmok tiglin
materialdan miistovi kondensator hazirlanmis vo Sothino giimiis
kontaktlar ¢okilgisdir. Elektrikkegiriciliyinin ~ olgiilari  ragomsal
immitans E7-25 6l¢ii cihazinda aparilmigdir. Toqdim olunmus isdo
gamma kvantlarla siialanmis TI1Se1xSx (X =0; 0,1) (x =0; 0,1) bork
mahlulunun 100-450 K temperatur intervalinda elektrikkegiriciliyi
todqiqi aparilmisdir.

Stialanmamis vo 0,1 dozada siialanmis T1Se; xSk (X =0; 0,1)
sistemli bork mohlullarin elektrik kegiriciliyinin temperaturdan (o(T)
asilligt  Oyronilmigdir. Tocrilibi noticalor osasinda kegiriciliyin
temperaturdan asililigt qurulmus vo oyrilorin gedisindon malum
olmusdur ki, elektrikkegiriciliyinin temperaturdan asilliginda
temperaturun miiayyon Kritik giymotinds kegiriciliyin giymatinin bir
ne¢o tortib artir. Kegiriciliyin belo xarakterli artimi, kritik
temperaturdan yuxari1 temperaturlarda ion kegiriciliyinin {istiinliik
toskil etdiyini gosterir. Odabiyyat materiallarindan malum oldugu
kimi, ion keg¢irici materiallarda In(o-T)-nin 1/T asililiginn xatti
qanunauygunluga tabe olmasidir ion kegiriciliyinin mdvcudlugunu
gOstoron osas sortlordon biridir.  Toadqig olunan kristallarda ion
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kegiriciliyi tiglin xarakterik olan In(c-T)-nin (1/T) asililigi xatti
ganunauyg unluga tabe oldugu askar edilmisdir. Tadqig olunan bark
mohlullarda ion keciriliyino kecid temperaturu konar torkiblo
miiqaisado daha asag1 temperaturlarda miisahido olunmusdur.

Toadqiq olunan kristallarda kritik temperaturda miisahids olunan
elektrik kegiriciliyinin sigrayish doyismasini yiiksok mobilliys malik
TI*! jonlarinm saymin koskin artmasi ilo izah etmoak olar ki, bu da
superion halina faza kegidi yaradir. Bu doyisma TISe;4Sx (X =0; 0,1)
bark mohlullarmin qurulusunda TI1 alt gofesinin nizamsizlagmasi ilo
miisaiyyat olunan faza kegidi naticasinds bas verir. Belo davranisi
¢ox ehtimal ki, ionlarin defektlor tizra harokati ilo alagoadardir.

9dabiyyat
1. Hahn H . Rontgenographische beitrage zu den systemen

Thallium- Selen and Thallium -Tellur. / H. Hahn, W.

Kleingler // Zeitseh. Anorg chem., 1949. 260, p.110-1109.

2. Kahsida S. Ferroelectric phase transition in monoclinic TIS./

S.Kahsida, K.Nakamura, S.Katayama// Solid St. Commun.,

1992. 82, p.127-130.

OCOBEHHOCTHU PAJIMOTEPMOJIIOMUHECIHEHIIUN
KOMITO3UTOB NOJIMITPOIMUJIEH/Na”
MOHTMOPUWJIJIOHUT
Pacmust MamenoBa
Cymeaumcxuti 20cy0apcmeeHHblll YHUGepcumem
rasmiyya2011l@mail.ru

B mpenbsBineHHoil  paboTe  M3JOXKEHBI  Pe3yJbTaThl
VCCIIEIOBAHMUS CIIEKTPOB PaavoOTEPMOIFOMUHECIIEHIINN
KOMITIO3MIIMOHHBIX ~ MaTepuaJioB Ha OcHoBe Mmatpunsl  [II1,
HanoHeHHbIMH Na'-MOHTMOPHIIOHHT ¥ OOIYy4EHHBIMHU Y - Ty4aMu
Co® MPU MONITHOCTH 110361 o0myueHust SOkI'p/4. BreisiBieHo, uto ¢
Bapuanyei  OObEMHOIO  COJEpXKAHHMS  HAIMOJHUTENS  MOXHO
YIIPaBIIATh u YIIy4LIUTh JIOMUHECLICHTHBIX CBOICTB
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Puc. 1. Cnektpsl paguoTepMolitoMuHeceHnu kommno3uros [T+ x 06 %
Na" (MMT), rae a) x=0; b) x=10; ¢) x=20; d) x=30; &) x=40

Jnsa  ynydmeHuss — SKCIUIyaTalMOHHBIX — XapaKTEPHUCTHK
HOJMMEPHBIX MaTepHUajoB IUPOKO MPUMEHSIOT pPa3IUuHble (PU3UKO-
XUMUYECKHE METOABI, B TOM 4YHCIE€ W paauanvoHHble. OIHAKO
CBEICHMsSI O COBMECTHOM BiIMAHUU C60 U y-U3IydeHUs HA CTPYKTYpY
YW CBOMCTBAa IIOJIMMEPHBIX MAaTEpPUAIOB AKTHUBHO M3Yy4aeTcs W
nenecooOpasHo  OTMETUTh  HEOOXOAMMOCTh  TOMCKa  HOBBIX
MaTepualioB, YCTOHYMBBIX K paguallMOHHOMY Bo3neicTBuio [1-3].
PaguannonHas cTOMKOCTh MOJMMEPOB OIPEEIIETCS] CHOCOOHOCTHIO
K COXPaHEHHI0 MCXOJHOIO XHMMHYECKOTO COCTaBa, CBOWCTB U
CTPYKTYpBI B IPOLIECCE WM IIOCJIE BO3JCUCTBUS MOHHU3UPYIOLLETO
n3nydeHus. OHa 3aBUCHUT OT PA3JIMYHbIX (PaKTOPOB — BUJIA paiuaIii,
peXKrMMa, MOIIMHOCTH U JJIUTEIBHOCTH OOJMydeHHs, pPa3MEpOB
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o0ydaemoro o0Opasiia, BHEIIHUX YCIOBHH (TeMIIEpaTyphl, 1aBICHNU,
BJIQXKHOCTH), TaK)K€ OT KOJIMYECTBA, PACTBOPEHHOIO B IOJIHUMEPE
KHCJIOpOJia BO3JyXa U CKOPOCTU €ro IOCTYIUIEHUS U3 OKpYXKarollen
cpenpl [4-6].

Pesynbrarel uccnenosanus cuexkrpos PTJI komnosurtos I1IT+x
06% Na'(MMT) npuBenenst Ha puc. 1. UccnenoBanus
MPOBOAMIIMCEH B KoMIIo3uTax ¢ Hamoiautensmu 0, 10, 20, 30, 40 06%
Na"(MMT). Kak crenyer u3 puc.l Ha KpHBOi YHCTOTO MPOMHMIEHA
(x=0) npu remneparype 150K HabironaeTcs ApKUil MAKCUMYM.

WNurencuBnocte PTJI  wusnydyenus kommnosuroB [+ x
06%Na’(MMT) nmnpM  OTHOCHTENBHO  MalOM  COJEPKAHHH
nanonautens (0-10 06% Na'(MMT)) mnpakTudecku ocTaercs
IIOCTOSIHHOM, @ €  YyBEJIMYEHHUEM OOBEMHOI0  COJAEpIKAHUS
nanonauTens 10 20 06%Na’(MMT) pesko YBEJIMYUBAECTCS, OQHAKO,
C JAJbHEHUIIUM YBEIMUYEHUEM COJACPIKAHMSI HANOJHUTENS OCTaeTCs
HOCTOSHHOW. M3 MOMy4eHHBIX pe3yabTaTOB BUAHO, YTO JJISi YUCTOTO
[IT (puc.l.a) xapakTepHblii Y- penakcanuoHHblii muk npu 150K c
yBeNMUEeHHEM CoJepXKaHus HamonHutens g0 10 06%Na’(MMT)
cmemaercss B obOnacth Huskux Ttemneparyp (108K). Korma B
KOMIIO3UTE KOJMYECTBO HamojHUTENs cocraBiuser 20 00% nuk
nepementaercss Ha 4K B oOmacte Hu3kux Ttemmeparyp. C
JATbHEHIIUM yBEJIMYEHHEM cojep)kaHus HamoaHuTens 10 30 00%
Na"(MMT) makcumym Ha kpuBoii PTJI cMemaercs B 061macTs 6omnee
BbICOKMX Temreparyp 125K. Jlnga xommosuta ¢ HanoiaHuteneM 40
06%Na"(MMT) spkuii Tmmk HaOmIOmaeTcss NpH Oonee HU3KOH
temneparype 106 K. Kpome Ttoro, HaOmromaercss BO3pacTaHUE
WHTEHCUBHOCTH CBEUEHUN KOMITO3UTOB. Pannanuonnas
Mo uUKaIHs JTFOMHHECIIEHTHBIX CBOWCTB KOMITO3UTOB
IT1/Na'(MMT) o6ycioBleHa HW3MEHEHHSMH B HAJMOJIEKYISPHON
CTPYKTYpe, TaKXke IMpolLecCaMM, MPOUCXOAALUIMMU Ha Mex(pa3HOH
rpaHuLe MOJINMEPHOMN MaTpPHUILIbI c HaIoJIHUTEJIEM
Na'MOHTMOPUILIOHHTA.

Jlureparypa
1. A.M.Mareppamos, M.A Hypues, ®.M.Axmenos,
N.M.VcmannoB. PamuorepmontoMUHECHIEHIIUS YOOTydeHHBIX
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. T.C.Mike Chung, Functionalization of polypropylene with high
dielectric properties: applications in electric energy storage.
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. J.Varga, Crystallization, melting and supermolecular structure
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(ed.), Polypropylene:  Structure, Blends and Composites.
London (UK): Chapman & Hall, Vol. I. Structure and
Morphology, 56 (1995)
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M.A.Hypues. [usnekTpuyeckue CBOWCTBA M OCOOCHHOCTH
PAAOTCPMOIIOMUHCCIICHIITNN BBICOKOHAITIOJTHECHHBIX
KOMIIO3ULIUI noxunponmwien/a-Al2032nekrpoHHas
obpaboTka marepuainos, 2013, 49(2), 87-90.
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BO3JIEMCTBUE PAJJUAIITMOHHOI'O OBJIYUEHUS HA
MPOLHECCBHI CTAPEHUS BYTA/IUEH-HUTPUJIBHOI'O
KAYUYYKA U NOJIUBUHWJIXJIOPUJA
Awupna AsusoBa, llagura lHlykypoBa
Hnemumym Paouayuonnwix Ilpobaem Munucmepcemea Hayku u
Obpaszosanus AP, Azepbarioncanckuti Texnuueckuii Ynusepcumem
aidaazizova889@gmail.com, sukurovasefige@gmail.com

B coBpemenHOM Mupe »3iactomepHble Marepuaibl (OM)
UTPAIOT KJIIOYEBYIO POJIb B PA3JIMYHBIX OTPACISAX HPOMBIIIJIEHHOCTH
[1]. OnHako OIHUM W3 OCHOBHBIX TPEOOBAHUM, MPEABABISIEMBIX K
HUM, SBISI€TCSA UX CTOMKOCTh K arpecCHBHBIM CpelaM U BBICOKUM
TEMIIepaTypam.

B Hactosmel paboTe UM3yyeHO BIUSHHE TEXHOJIOIHHU
NPUTOTOBIICHUS CMECEH Ha OCHOBE CMeCH OyTaJaMeH-HUTPHILHOTO
KayyyKa ¢ IMOJUBUHWIXJIOPHIOM Ha MPOLECChl MX CTapeHus MOJ
JECTBUEM PaTUAllMOHHOTO OONy4YeHHs. DIIacTOMEp TOIyYald Tpu
COBMECTHOM KOaryasiiMu OyTaJueH-HUTPUIBHOTO JaTekca (C
COJIEpKaHUEM CBSI3aHHOTO HUTpHUJIA aKPUJIOBOWM KHUCIOTHI 37,8%) C
narekcoM 1IBX B cootHomennn 70:30. [{nst 3ammTs! kayuyka CKH-
40-TIBX-30 OT TEIIOBOTO W PaJMAIMOHHOTO CTApPEHUS MPUMEHSIIN
npoaykT Arunon-2 (2,2-meruner Ouc-4-meTui-6-tper-oyruindeHon)
U TPUA3UHOBBIX COEAMHEHWH  2,4-TUXJIIOPAMATHIAMHHO CHMM
tpuazuHa (AXI2ACT).

Om3nko-MexaHudeckue ¥ JIehopMaIlOHHBIE —TTOKa3aTeNn
cMecell BYJIKAHM3aTOB OLEHUBAIHU J0 U TMOCJIE CTApeHUs MpU J03ax
ob0nyuyenust (100-500 xI'p). M3 mosydeHHBIX NaHHBIX  CIEAyeT
(Tabm.), 9TO B TeX Clydasx, Korja HaOmogaeTcs pe3KUid poct
PaBHOBECHOT'O MOJYJISl HA BO3yXe MPEe00IalaeT CTPYKTYpPUPOBaHHE.
B oriMume ot TemioBoro crapeHus 3gacroMepa npu pajaualioHHOM
CTAPEHUU OTCYTCTBYET KOPPEIALMS MEXAY CKOPOCThIO HAKOIUICHUS
OCTaTOYHOH AedopManuil U CKOPOCTBIO pPEIaKCAlluU HaMPSKECHUS.
Ocrarounast nedopmanus smactomepa mpu gozax 100-500 xI'p
MOHOTOHHO pacTeT u coctabisieT 40-45%.
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Tabauua. Bousinue paauaiuy Ha CTapeHUHU 3acToMepa Ha BO3yXe
U B TOIUIMBE

Boixoa OcTaTrouHas

- . Penakcanust
o nonepe4yHbix | gedpopmanus | PaBHoBecHbII
2 . o HANIPSIJKEH NS,
S ceszeid, (N;) MpH cKATHE Moayab, E, % oo
w N,107%, (E, ocT, 20%, | OT HCXOTHOrO voo
g o -3 Mna (24 yac)
£ 2 cB/cM 24 gac)
g o= ] ] ] ]
: s |8 g|Eo] 2| Ea| 2| &a
S | 2¥|20| g5 20| 85| 20| g5| 20
= S| SF| g EF| Tg | EF | Tg|cEF

@ @ @ @
100 145 2.2 30 20 100 80 0.7 0.8
200 16.8 3.6 60 30 120 90 0.6 0.5
350 20.1 4.7 80 60 118 100 0.5 0.6
500 22.4 55 100 85 118 90 0.4 0.6

Ot pe3yibTaTbl HUMCKOT IMPAKTUUCCKOC 3HAYCHHUC - JIA

pa3pabOTKH 31aCTOMEPHBIX MAaTEpPUAJIOB, KOTOPBIE TOJDKHBI padoTaTh
B YCJIOBHAX MOBBIIIICHHON TEMIICPATYypPbI, aArp€CCUBHBIX CpCI U
panuanuu.
Jlutreparypa
G. Markovi¢, M. S. et al., Gamma irradiation aging of NBR/CSM
rubber nanocomposites, Composites Part B: Engineering, 43 (2),
2012, p. 609-615.
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IV BOLMO. RADIASIYA TODQIQATLARINDA
SPEKTROSKOPIYA USULLARININ
TOTBIQI

SMP UCCIEJOBAHMUS y - OBJTYUYEHHbBIX
KOMIIO3UTHBIX IVIEHOK MOJUITUJIEH/CdS+ZnS
Hcaam MyCTaq)aeBl‘z, CeBun:x MeankoBa', Erana Nagkuena’
Hnemumym Paouayuonnvix Ilpobrem MHO APl,
A3.Apxumexmypno-CmpaumenvbHulii YHueepcumem2
egana.hajieva@yandex.ru

Jlo HacTosILIero BpPEeMEHM IPOBEACHO 3HAYMTEIbHOE
KOJIMYECTBO pabor, MOCBSIIIEHHBIX MO (PUIIMPOBAHUIO
MOBEPXHOCTU U CTPYKTYpHI IuIeHOK noiuatuieHa (I119). Ilnenku 110
ABIIAIOTCS OJHUM U3 JIYYIIMX AUSJICKTPUKOB, UX JIHUAIEKTPUUYECKUE
CBOMCTBA €J1a00 3aBUCAT OT YAaCTOTHI MOJIS NP IMIUPOKOM HHTEpBae
temneparyp [1,2]. Bmecre c TeM, 3HaueHHe TaHIeHca yria
JUDJIEKTPUYECKUX TIOTEPh M JHUINEKTPUUYECKOM MPOHUIAEMOCTH
3aMETHO BO3PACTAlOT MPH BO3JCHCTBUM TaMMa-U3ITyYeHUN W/WIU
YCKOpEHHBIMHU 3JiekTpoHamu [3]. Iloka3aHo, 4TO pocT TaHreHca yria
Opyu raMMa OOJIyYeHUHU CBSI3aHO C OOpa30oBaHMEM MEPOKCUIHBIX
MaKpOpaJUKaJIOB KOHIEBOTO M CEPEIMHHOIO THUIIOB B pE3yjbTaTe
MIPOLIECCOB JECTPYKIMHU M OKHcIeHus. OJHUM U3 COBPEMEHHBIX U
TOYHBIX METOJOB MCCIEN0BAaHUS BO3JCHCTBUS Ha IOJUMEPHbIE
KOMIIO3UTHl ~ MOHMU3UPOBAHHBIX  M3JIY4YEHUH  SBISETCS  METOJ
9JIEKTPOHHOTO TapamMarHUTHOro pe3onanca (3I1P), mockonbky mpu
OOJy4eHUH JKECTKUMHU Y-TydaMHd B KOMIIO3UTax oOpa3yroTcs
napaMarHUTHbIE JeQEeKThl, KOTOpble M OO0YyCJIOBIMBAIOT BCE
U3MEHEHUsl (DU3MUECKUX CBOMCTB OONydeHHOTo BemiecTBa. Kpome
TOTO, HWACHTU(QULIUPYS XHUMHUYECKYIO INPUPOAY HHIYLUPOBAHHBIX
napaMarHUTHBIX JAe(PEeKTOB W Hccienys HX KOJHMYECTBEHHYIO
3aBUCUMOCTb OT JI03bl TIOIJIOIIEHHUS MOXKHO OIPENEIUTh CBS3b
MEXy U3MEHEHHEM TeX WM UHBIX (U3NYECKUX CBOWCTB, MPUPOIOH
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U KOJIMYECTBOM HWHIYIIUPOBAHHBIX OOJIyYEHHEM MapaMarHUTHBIX
neheKToB.

2430 3450 200

Puc. Cnekrp DIIP kommno3ura [13/CdS+ZnS (70%:30%,

B HeoOiyuyeHHOM HCXOIHOM 00pa3lle KOMITO3UTa HHUKAKHX

curnanos JIIP ne nabmonaercs. [Tocne o6mydenust 06pasioB TOro

komnosuta no3amu 30, 50, 100 x['p B cmekTpe mnosBiIseTCs

JIOCTaTOYHO CUMMETPUYHBIA CHHIJIET ¢ napaMmerpamu: §=2,0058 u
AB=8,75G (puc.) 3Ha4yeHHUs STUX NAPaMETPOB CBUJICTEIHLCTBYET O
TOM, YTO HECNAapPEeHHBIH »HJIEKTPOH MPUHALICKUT CBOOOIHOMY
pamukainy. M3 aToro rpadguka MOXHO OTMETHTb, YTO MPU OOITYyICHUH
MHTEHCUBHOCTh B 000MX 00pa3liax BO3pPacTaeT C YBEJINYECHUEM J03bI
norjouieHust y-nmydamu. llpu 3TOM 3Ta MHTEHCHUBHOCTH (BBICOTA
CUTHAJIa) YBEJIMYMBAETCS B KOMIIO3UTE 3HAYUTEIBHO MEJJICHHO.
[Tockonpky mHTEHCHUBHOCTH curHana JIIP moxasarens xommnuecTBa
00pa30BaHHBIX CBOOOJHBIX PaJAMKAIOB, TO MOXHO YTBEPXAaTh, YTO
B KOMIIO3HUTE 00pa3yloTCss HAMHOTO MEHBIIIE CBOOOJHBIX PAJUKAIOB
[0 CPAaBHEHHUIO C YUCTBIM MOJUMEPOM. DTOT 3KCHEPUMEHTAIbHBIN
¢dakT maeT OCHOBaHME IOJIaraTh 4TO, BBEIEHHE B COCTaB MOJMMEpa

nHanonauteneli  CAS+ZnS Heckonbko HMHTHOHpyeT oOpa3oBaHHE

paAMallMOHHBIX TApaMarHUTHBIX  JMe(EeKTOB W JeNaeT JaHHBIN

KOMITO3UT 0oJjiee PaJUAlMOHHO-YCTOMYUBBIM IO CPAaBHCHHIO C
UCXO0JHBIM nosiumepom (113).
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EFFECT OF POLYMER PLASTICIZERS ON EPR
SPECTROSCOPY OF RADICAL TRANSFORMATIONS
DURING NBR RADIATION CROSSLINKING
Parvin Ismayilova', Rana Khankishiyeva'?,

Gunel Mammadova®, Akif Salehov*

Institute of Radiation Problems, MSE RA', Department of Physics
and Chemistry, Azerbaijan University of Architecture and
Construction®
parvin.i.ismayilova@gmail.com, renanamazova0@gmail.com,
memmedova.gunel.2015@mail.ru, akif.saleh@mail.ru

A number of studies have established [1] that the effectiveness
of plasticizers is determined by their composition, structure and
molecular weight. The study examined polymeric plasticizer (PP)
effects on nitrile butadiene rubber (NBR) network structures during
radiation-chemical vulcanization, employing EPR spectroscopy for
mechanistic insights in NBR + PP + S and NBR + PP + DMPM
(dimethylphenylmaleimide) systems.
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after valcanization after 48 hours

Fig.1. EPR spectrum of a thermoradiation sample NBR + DMPM + PP + Sulfur +
ZnO

During the initial stages of crosslinking NBR with low
molecular weight compounds like PP, Sulfur, and DMPM, the EPR
spectrum exhibits a distinct Hyperfine Structure (HS) as seen in
Figure 1la. This HS consists of a doublet, and each of its components
is further split into five lines. However, after allowing the polymer
systems to mature for 48 hours, the EPR spectrum evolves into a
single, low-intensity line. This change suggests that additional
transformations of the radical R have taken place in the system.
Through EPR analysis, it was determined that the radical now
exhibits axial symmetry, presenting as a symmetric singlet with a g-
value of 2.0031 and a AH (hyperfine splitting parameter) of 0.44, as
depicted in Figure 1b.

Based on these findings, mixtures containing a polymer
plasticizer and other low molecular weight compounds were
developed.
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AZORBAYCANIN DORMAN BiTKIiLORINDO ENDOGEN
PARAMAQNiT MORKOJZLOR
Aygiin Nasibova™?, Révsan Xalilov*?, ismayil Fridunbayov?
AR Elm va Tohsil Nazirliyinin Radiasiya Problemlori Institutu’,
Baki Déviat Universiteti®
aygun.nasibova@mail.ru; hrovshan@hotmail.com

Uzun illordir torofimizdon miixtalif stress amillorinin bioloji
sistemlora tasirinin todqiqi sahosindo todqiqatlar aparilir. Stress
amillorinin miixtalif név bitkilors vo heyvan organizmloring tosiri
zamani onlarda yaranan paramaqnit markozlor, yeni fiziki-kimyavi
xassalor EPR metodu ilo arasdirilir [1,2].

Toqdim olunan igsdo iSo Azarbaycanin bozi dorman bitkilori
(rozmarin (Salvia rosmarinus), itburnu (Rosa L.)) ilo aparilan
aragdirmalar vo alinan naticalor verilmisdir. EPR isulu ilo bu
bitkilordo kristallik magnit nanohissaciklarinin generasiya edilmasi
miioyyon edilmigdir. Todgiqg olunan  bitkilorin  yarpaglar
Azorbaycanin miixtalif arazilorindon (Baki, Abseron, Bords, Goygay)
y1gilmis vo onlarin spektrlori detekto olunmusdur (sok.1).

Salvia rosmarinus - Baku 0=2.0023 =| Salviarosmarinus - Absheron
‘I 1
|
g=4.3 / ; ‘ e -
g=2.32 - ‘ ‘
‘ K Y
Magnetic field (G) ' T T gt fied ()

Sakil 1. Rozmarin (Salvia rosmarinus) bitkisinin yarpaglarimin EPR spektrlori

Rozmarin (Salvia rosmarinus) bitkisinin yarpaqglarinda qeydo
alinan EPR spektrlori sok. 1-do verilmisdir. Magnit sahasinin genis
intervalinda (500 — 5500 Qs) geyds alinan spektrdo sorbast radikal
signallar1 (g=2.0023), domir ionlarinin signallar1 (g=4.3) vo domir
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oksidi magnit nanohissaciklorini xarakterizo edon genis EPR
signallar1 (g=2.32) miisahido edilmisdir. Salvia rosmarinus bitkisinin
yarpaqlarinda nanofazali kristallik domir oksidi magnit hissaciklorini
xarakterizo edon signallarin qgeydo almmmasi onlarda maqnit
xassalorinin oldugunu demoys imkan verir. Mixtalif orazilordan
gotiiriilon bitkilords geydo alinan genis EPR signalinin intensivliyi
Abserondan yigilmis Salvia rosmarinus bitkilorinde daha yiiksok
olmusdur. Bu iso homin orazids ekoloji ¢irklonmonin daha g¢ox
olmasi ilo alagadar ola bilar.

Eyni zamanda Azorbaycanin miixtalif orazilorindon (Bardo,
Goycay) yigilmig itburnu (Rosa L.) bitkisinin yarpaqlarinin da
maqnit sahasinin genis intervalinda EPR spektrlari geydo alinmigdir.
Itburnu bitkisinin yarpaglarinin geydo alinan spektrlorindo sorbost
radikal signallar1 (g=2.0023), demir oksidi magnit nanohissaciklorini
xarakterizo edon genis EPR signallar1 (g=2.32) vo altt komponentli
mangqan ionlarinin zoaif signallart (g=2.01) qeyds alinmisdir. Bitkinin
yarpaqglarinda nanofazali kristallik maqnit hissaciklorini xarakterizo
edon signalin geyds alinmasi onlarda magqnit xassalorinin yarandigini
demoys imkan verir. Bu isa homin orazilords itburnu bitkisinin
miixtolif stress amillorin (UB-radiasiya, temperatur, riitubst vo S.)
tosirlorine moruz qalmasi ilo slagodardir.

References

1. Rovshan Khalilov, Aygun Nasibova. 2022. The EPR
parameter's investigation of plants under the influence of
radiation factors. Acta Botanica Caucasica. 1(1):48-52.

2. Aygun Nasibova, Rovshan Khalilov, Huseyn Abiyev, Boris
Trubitsine, Aziz Eftekhari. Identification of the EPR signals of
fig leaves (Ficus carica L.). 2021. Eurasian Chemical
Communications. 3: 193-199.

151



RADIASIiYA TOHLUKOSIZLiYi PROBLEMLORI: REGIONAL ASPEKTLOR,
Elmi-texniki konfrans, 18-19 Oktyabr 2023, Azarbaycan, Nax¢ivan

INVESTIGATION OF OPTICAL PROPERTIES OF ZrO, AND
TiO, NANOPARTICLES
Gunel Imanova, Teymur Agayev, Sevinj Melikova, Anar Aliyev
Institute of Radiation Problems, MSE RA
gunel _imanova55@mail.ru, agayevteymur@rambler.ru,
sevinc.m@rambler.ru

Raman spectra with nano-ZrO, are shown in figure 1(a). The
peaks in the range of 50+800 cm™ are due to Zr-O-Zr and O-Zr-O
symmetric and asymmetric stretching modes. These vibrations can be
divided into external modes (103, 180, 192, 223 cm™), intermediate
modes (309, 335, 350 and 383 cm™) and internal modes (476, 504,
539, 560, 617, 639, 758 cm™). The crystalline phase is represented
by relatively narrow, strong peaks at 1063, 1130, 1295 and 1416 cm™

[1].
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Figure 1. Raman spectra of nano-ZrO, and nano-TiO,

The presence of amorphous phase is manifested by peaks at
1081 cm™, 1305 cm™ and a broad band at ca. 1450 cm™. The last
band is overlapped with the signals originating from crystalline
chains, and it consists of two components at 1440 and 1460 cm™ due
to the CH, bending modes of the amorphous trans-chains and the
melt-like amorphous chains, respectively.

The Raman spectrum of crystalline titanium dioxide nano
powder is shown in figure 1(b). In the spectra of all TiO, nano
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powder samples, the dominant active Raman modes of TiO, were
observed at Raman peak positions of about 147.5, 198.6, 398.7,
521.0, 521.0, and 624.5 cm™ which is anatase phase. At low
fluencies the peak at 197.6 cm™ is not visible, it seems that this peak
is incorporated within the peak of TiO, obtained at 147.5 cm™.

The Raman line at 147.5 cm™* is very strong compared to
others indicating that the TiO, nano powders possess a certain degree
of long-range order. This may be due to the reconstruction of O-Ti-
O bonds, hence contributing to the reduction in the disordered sites
in TiO, nano powder samples [2].
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FURYE-iQ-SPEKTROSKOPIK METODLA CgH14+H,0
SISTEMINDO OKSIGENTORKIBLI BIRLOSMOLORIN
TODQIQI
Teymur Agayev, Sevinc Malikova, Sahla Musayeva
AR EIm va Tahsil Nazirliyinin Radiasiya Problemlari Institutu
agayevteymur@rambler.ru

Oksigentorkibli  birlosmoalori askarlamaq i¢iin  stialanmis
miixtalif komponent torkibli katalizatorun istiraki vo katalizatorsuz
gotiiriilmiis CeH14+H0 qarisigmin Furye-1Q-spektroskopik analizi
aparilmisdir. 1740-1695 sm™ tezliklorindo C=0 rogslori, eloco do
2900 — 2700 sm™ tezliklorinds C—H valent ragslori vo 975-780 sm™
tezliklorindo C—H deformasiya rogslori miisahido olunmusdur. Bu
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rogslor aldehidloro aiddir. Eloco do 1440-1325 sm™ tezliklorinds
alifatik aldehidlor va spektrdo hamginin keton karbonil qruplarina aid
piklor miisahide olunmusdur:
-CH,-CO-CH, 1725 — 1703 sm™ tezliklorinds
Vo
-CH=CH-CO- 1685 — 1665 sm™ tezliklorinda
Rabitosiz OH grupu 3650 — 3590 sm™ tezliklorindo
OH deformasiya va C-O valent ragslori:
flkin spirtlor 1050 sm™ va 1350 — 1260 sm™ otrafinda
ikinci spirtlor 1100 sm™ vo 1350 — 1260 sm™ otrafinda
Uciincii spirtlor 1150 sm™ vo 1480 — 1310 sm™ strafinda

Cadval. Karbonil birlosmalarinin va spirtlorin amoalogalmas siiratlori
va radiasiya-kimyovi ¢iximlarinin giymaotlori

Madda Karbonil birlasmalar Spirtlar
W-10" molekul/s 9,2 14,0
G, molekul/100 eV 2,1 3,5

Eyni zamanda oksigenli birlosmalor maye xromatoqrafiya
metodu ilo analiz edilmigdir. Alinmis noticalor osasinda ayri-ayri
spirtlorin vo karbonil birlogmolorinin miqdar1t miioyyan edilmis,
homin birlosmalorin  omologolmo siiratlori vo radiasiya-kimyovi
¢iximlar1 hesablanmigdir.
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RADIEKOLOJI AMILLORIN TOSIRINDON
SICOVULLARIN ORQANIZMLORINDO BAS VERON
BiOLOJi FUNKSIYALARDAKI DOYISIKLIKLORIN EPR
METODU iLO TODQIQI
Minays Bayramova, Leyla Kazimh
AR Elm va Toahsil Nazirliyinin Radiasiya Problemlari /nstitutu
minayabayramova04@gmail.com, kazimlileyla@gmail.com

Sigovullar mamalilorin 40%-ni togkil edon gomiricilor sinfinin
niimayandslaridir. Sigovul (Wistar albino) nisbaton qisa omiirli
olmasi, dol dovriinlin az miiddotli olmasi, miihits tez uygunlasmasi,
fiziologiyas1 vo genetikasi otraflt dyronilmis canli kimi xarakteristik
xtisusiyyatlorina gors tadqiqatlarda genis istifado olunan laboratoriya
heyvanidir. Insan xostoliklorinin todgiginds, yeni dormanlarin
tokmillagdirilmasinds vo ekoloji doyisikliklors cavab reaksiyalarinin
arasdirilmasinda ilk secilon model sistemlordon biridir. ik dofo
1828-ci ildo fizioloji todgiqatlarda Albino sigovullarindan istifado
edilmisdir.

Siialanmanin tasiri naticesinds canli orqanizmlords bas veran
miioyyan doyisikliklor Oyronilmisdir (1,2).  Belo todgiqgatlarda
Elektron Paramaqgnit Rezonans Spektroskopiyast metodu ilo
paramagnit morkazlorin &yronilmasine istiinlik verilmisdir (3).
Beyin toxumasinin hiiceyralorindos iso paramaqgnit morkazlor todqiq
edilmomisdir.

Apardigimiz son todqiqatlarda ionlagdirict gamma radiasiyanin
tosirino  moruz qalmis  vo nanohissaciklorlo  qgidalandirilmis
laboratoriya si¢covullarinin beyin toxumalarinda yaranan paramagnit
morkazlori EPR metodu ilo torofimizdon dyronilmis, eyni zamanda
eritrosit hiiceyralorinin osmotik tozyige doziimliilityli arasdirilmigdir.
Eyni zamanda organizmin fizioloji parametrlorindo bas veran
doyisikliyi - eritrositlorin osmotik tozyiqs davamliligi 6yranilmisdir.

Beyin toxumasinin spektrlori Sokil 1-do gostorilmigdir.
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a b c

Sokil 1. a) kontrol niimuns, b) 3 Qr siialandirilmig, ¢) CuO nanohissaciyi ilo
qidalanadirilmig niimuna

Alman naticoloro  goro  kontrolla miigayisado  CuO
nanohissaciyi ilo gidalanan vo 3 Qr dozada siialanmis si¢ovullarda
daha boyiik signallar miisahids edilmisdir. Eyni zamanda paramaqnit
morkozlor askar edilmisdir.

9dabiyyat

1. Nasibova A.N., Khalilov R.I. Preliminary studies on generating
metal nanoparticles in pomegranates (Punica Granatum) under
stress. // International Journal of Development Research. Vol.6,

Issue 03, pp. 7071-7078, 2016

2. Rl Khalilov, AN Nasibova, RJ Gasimov. Magnetic
nanoparticles in plants: EPR researchers. News of Baku

University. 1.4. P.55-61.

3. Aygun Nasibova, Rovshan Khalilov, Huseyn Abiyev, Taras

Kavetskyy, Boris Trubitsin, Cumali Keskin, EIham Ahmadian,

Aziz Eftekhari. Study of Endogenous Paramagnetic Centers in

Biological Systems from Different Areas. // Concepts in

Magnetic Resonance Part B, Magnetic Resonance Engineering.

Volume 2021. P.5. 2021.

156


https://scholar.google.com/scholar?cluster=10339756386902669397&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=10339756386902669397&hl=en&oi=scholarr

RADIASIiYA TOHLUKOSIZLiYi PROBLEMLORI: REGIONAL ASPEKTLOR,
Elmi-texniki konfrans, 18-19 Oktyabr 2023, Azarbaycan, Nax¢ivan

FOURIER IR SPECTROSCOPIC STUDY OF POLYSTYRENE
PYROLYSIS
Ulvia Gulieva, Muslum Gurbanov, Elshan Mirzazada
Institute of Radiation Problems, MSE RA
ulviyegqulieval3@gmail.com

Plastic pollution is the accumulation of plastic products in the
environment. National Action Plan on “Reducing the negative impact
of plastic packaging waste on environment in the Republic of
Azerbaijan for 2019-2020 years” was approved by the Order of the
President of the Republic of Azerbaijan (dated 7 February 2019,
N0935) and appropriate measures are taken towards the
implementation. The action plan includes a strategic concept up to
2020, a long-term concept up to 2025 and a target concept for the
period after 2025. The release of plastic pollutants is reported to be
24 kg/person annually by statistics in Azerbaijan.

Polystyrene (PS) is a synthetic aromatic hydrocarbon polymer
made from the monomer styrene and not recyclable. Polystyrene
belongs to the group of polymers that almost completely destruct at
high temperatures (300-600 °C) with the breaking of bonds in the
main chain and the formation of low molecular weight gaseous and
liquid volatile products and form a very small amount of non-volatile
residue [V.A. Khaletsky, ».1998]. Polystyrene is the only polymer
whose pyrolysis at temperatures up to 450°C through radical
depolymerization can produce the monomer styrene with a high yield
of 68-72%. It is a more promising method than conventional burning.
This is due to the consumer value of the resulting product. The
reaction of polystyrene pyrolysis proceeds mainly through the free
radical mechanism. Pyrolysis of polystyrene proceeds intensively
already at 320°C. In this case, styrene (62%), its dimers, trimers and
tetramers are formed. During pyrolysis at 500°C, in addition to
styrene, its dimers, tri- and tetramers, benzene (1.5%), toluene, and
xylene are formed [A.A.Ketov,2013]. Non-volatile, at normal
temperature, fractions account for no more than 40%.
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Domestic plastic disposable plates were used as the object of
the study. The sample was prepared under vacuum conditions at a
temperature of 350 °C at 10 minutes. The obtained solid residue was
dissolved in toluene. IR spectroscopic method was used to analyze
the result.The observed peaks at 619 sm™, 1355 sm™ and 1617 sm™
corresponds to aromatic ring bend, 2312 sm™ corresponds to CH,
assymetric and symmetric stretchs, 3000-3600 sm™ corresponds to
aromatic C-H stregthes [Brian C.Smith].

This work was funded by the IAEA on the Project F23036.

IKILI NANO-ZrO,-NANO- SiO,+H,0 SISTEMININ FURYE-
IQ SPEKTROSKOPIK TODQIQi
Sevinc Molikova, Teymur Agayev, Giinel imanova
AR Elm v Tahsil Nazirliyinin Radiasiya Problemlori Institutu
sevinc.m@rambler.ru

Nanoolgilii SiO; vo ZrO, oksid birlosmoalori miixtolif
proseslordo, o ciimlodon sudan hidrogenin alinmasmin radiasiya-
katalitik proseslorinds katalizatorlarin effektiv dasiyicilari vo aktiv
komponentlori kimi genis totbiq sahosini tapir. Suyun radiolizi
prosesindo  oksid  katalizatorlarin  radiasiya-katalitik  tosir
mexanizmini askarlamaq moqgsadilo miixtalif metodlardan, o
ciimlodan spektroskopik metodlardan istifads olunur [1, 2].

Toqdim olunan isdo bu proseslords araliq aktiv zarraciklorin
(ion-radikal qrupu) rolunu miisyyan etmok mogsadilo y-kvantlarin
tasiri ilo otaq temperaturunda (T=300K) nano-ZrO,-nano-SiO,+H,0
heterogen sisteminds suyun parg¢alanmasinin Furye-IQ spektroskopik
todqiqatlariin naticalori gostorilmisdir.

Bu mogsadlo zarraciklorinin 6lgiisii d=20-30 vo 20-60 nm
olan 99,9% tomizlikli ZrO, vo SiO, (Sky Spring Nanomaterials)
nanotozlarindan istifads edilmisdir. Adsorbsiyadan avval ZrO, vo
SiO, niimunoleri T=673K temperaturda vo 10°Pa tozyiqds 8 saat

termovakuum islonmasina moruz qalmisdir. Furye-1Q spektrlori otaq
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temperaturunda Varian 640 FT-IR spektrometrindo 4000-400 sm™
diapazonunda ¢okilmisdir.

Gostarilon sistemlorin otaq temperaturunda (T=300K) ilkin va
gamma siialanmadan sonra (5-30 kQr) nano-ZrO,, nano-SiO,, nano-
ZrO2-nano-SiO+H,O  niimunalarinin - spektrlori  ¢okilmisdir.
Homogen fazadan fargli olarag Zr vo Si nanooksidlorinin istiraki ilo
suyun radiolizi zamani sathi Zr(Si) hidridlarinin vo hidroksil
gruplarinin - omoalo  golmosi miisahido olunmusdur. Miioyyan
olunmusdur ki, nano-ZrO,-nano-SiO,+H,0 heterosisteminin 10,8
kQr stialandirilmast suyun radiasiya-Kimyavi pargalanmasina gatirib
¢IXarir.
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3IP UCCJIEJOBAHMSA TOBAPHOM HE®TH U3
MMPOUCXOXKIEHUM XAPA-3UPA, BYJLJIA- TEHU3, AJIAT-
JAEHUN3, CAHT'AYAJI-IEHU3
Mauca Hagxadosa, FOuncypa Adayiiaesa, Mamen baiipamos,
Hazabl P3aeBa
HUncmumym Hepmexumuueckux Ilpoyeccoe Munucmepcmea Hayxku
u Obpaszosanus AP
maisa.najafova@gmail.com

[IpencraBinenHas ToBapHas HEPTh - OJHA U3 HOBBIX
MEPCIIEKTHBHBIX HETJTYOOKHX 3aJIe)Kel AIIIEPOHCKOTO IMOIYyOCTPOBA.
Hedrtu, Bxomsamme B COCTaB TOBapHOW HedTH SABIAIOTCA
BeIcOKOmapaduuucteiMu  (7,85%mMacc), BBICOKOCMOJIUCTBIMU
(4,25%macc),  wmanocepuucteiMu  (0,30%macc).  Coxepkanue
acanpTeHOB U KOKCOB B HHX o4eHb Majo (0,07 u 0,84%macc).
[InoTHOCT M KHHEMaTHyecKass BS3KOCTb HE(TH COCTaBISAIOT,
cooTBeTcTBEeHHO, 812,4 KI/Mm 3, Meronom DIIP cnexkTpockonuu
U3y4yeH MapaMarHeTH3M HEKOTOpbIX (pakiuii (120-230°C), (150-
250°C), (150-280°C), (140-320°C), (140-350°C), (180-350°C)
uccienyeMoil TOBapHOM He(pTH C TIUIOTHOCTBIO IpH 20°C -
719,5(1.x.)-828,4 (180-350°C), MonexyisipHO# Maccoil -5(H.K.) -
(180-35OOC), KMHEMaTH4YECKON BS3KOCTBIO TpHU 20°C - 0,63(1.x.)-
4,12(180-350°C), Ttemreparypoii 3acTeiBaHEs - MuHYC 65 (120-
230°C) 1o Munyc 21 (180-350°C). OcHOBHYIO yacTb He(pTH
COCTABIISIIOT YTIIEBOIOPOIBI.

[TapamarnuTHbIe cBOMcTBa HePTH U €€ (pakiuil uccnegoBaIn
METOJIOM  3JIEKTpOHHO-TIapaMarHuTHoro  pesonanca  (JIIP).
Perucrpanuio OIIP-criekTpoB NPOBOAWIM Ha PaAMOCIEKTPOMETpE
BRUKER BIO SPIN (T'epmanus). ®pakuuonuposanue HedTu Aao
BO3MOXHOCTh OUYUCTUTh He(Th OT CMOJHCTO-ac(albTEHOBBIX
BemectB (CAB) wu BbsiBUTH JIIP cnekTpbl MOHOB HEKOTOPBIX
PEAKO3EMENBHBIX 3JIEMEHTOB. B mccienyeMbix kepocuHoBbIX (120-
230°C), (150-280°C), (150-250°C) u ausenbHOI Qpaxtuam (140-
320°C), kpome ¢pakmmit (140-350°C), (180-350°C),  mamHoii
ToBapHOW HedTH O0OHapykeHbl crnekTpel OIIP pemkozemMenbHOro
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kobanpra (Co) ¢ g =5,12, B HEOONBIIOM KOJIHMYECTBE MOJHOICHA
(Mo) ¢ g =2,2. n maprasua (Mn*?) ¢ g=2.

Ecnmu ywyectb dTO CcMONMCTO-ac(albTEHOBBIE  BEIIECTBA
SBISIOTCS  (DOTOCEHCHOMIM3aTOpaMU  Pa3JIOKEHUSI OPraHMYECKHX
coenuHeHu  (mapaduHOB, mnapaduH-HAPTEHOB, CIUPTOB), TO
JJIEKTPOHHO - BO30YXIEHHbIE cocTosHUS pamukanoB CAB moryr
CBITpaTh OMNPENEICHHYIO pPOJb B (POTOXMMHYECKHX IPOLECCaX
He(QTSAHOM CHCTEMBL. YCTaHOBIICHO, 4YTO (OTOBO30YKIECHHbIC
panukansl acdanbTeHoB B Hedtu gectpyktupyror C-H cBs3m
OpPraHMYEeCKUX COEIMHEHUH 10 OJHOKBAHTOBOMY MEXaHU3MY C
00pa3oBaHNEM AIKHIBHBIX PAaJUKaIOB M aTOMapHOTO BOAOPOAA IO
peaKIiu:

Racp. + RH —— Ricy + RH — Ry + R+ H

Takum oOpazom, mnpoueccsl (OTOCEHCHUOMIN3UPOBAHHOTO
pa3oKeHUsl OpraHMYECKUX COSIUHEHUH B HEPTSIHON CUCTEME MOTYT
IPUBECTH K T€HEpaluu aTomMapHoro Bogopoaa. [locnennuii, obnanas
BBICOKOM PEAKIIMOHHOM CIIOCOOHOCTHIO M OOJIBIION MOJIBUKHOCTHIO,
JIETKO MUTPUPYS K HECHApPEHHOMY JJIEKTPOHY YIJIEPOJHOTO aTroma,
MOKET CIOCOOCTBOBATh JI€3aKTUBAUMM  sjpa  ac(aibTEeHOBOM
MOJIEKYJIbl CO 3HAYUTENIbHBIM BBIXOJOM CBETJIBIX HE(TENPOIYKTOB.
Moker ¢ 3TOM TOYKH 3pPEHUS B JAHHOM Clydae JJIsl UCCIEAYyEeMOil
TOBapHOH He(pTH BecbMa IIOJIE3HBIM SIBJIIETCSI CBOEBPEMEHHOE
bpaxkuoHupoBanue HeTH.
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CHHEKTPAJILHO-JTIOMUHECIHEHTHBIE CBOMCTBA
BeO, OBPABOTAHHOI'O IIPHU 1720K u JETUPOBAHHOI'O
MPUMECSMH B> u Li'

Hyma0a I'ax:xueBa
Hnemumym Paouayuonnwix Ilpobaem Munucmepcemea Hayku u
Obpaszosanusi AP
nushaba6@mail.ru

C  uenbto  BBIICHEHUS  BO3MOXKHOCTH  B3aUMOCBSI3U
JIO3MMETPUYECKOrO MHKa TepMOBBICBeuMBaHusl 1mpu 276K ¢
LHEHTpaMU MpUMEced pa3IMYHOIO IPOUCXOXKJIECHUS MCCIIEI0BaHbI
TEPMOJIOMUHECIICHTHBIE ~ CBOWCTBa Y- OOJYy4EeHHOrOo  OKCHJIA
Oepuius, oOpaGoranHoro mnpu 1720K  wu  serupoBaHHOTrO
IPUMECSIMHU B¥, Li*. [IpegnamepeHHOE JErMpOBaHUE MOKA3AJI0, YTO
YpOBEHb BXOXKJEHMsS 53THUX MHpuMecedl 3amenienuss B BeO exnsa
npeBbinaeT GoHOBBIN ypoBeHb. TeM He MeHee, TaKue KOHIICHTPAIluu
npuMecell CYIIECTBEHHO HW3MEHSIOT paJMallMOHHO-ONTHYECKHUE U
CIEKTpaJIbHO-JIFOMUHECHEHTHBIE cBolicTBa BeO. C npyroil CTOpOHHI,
JIETUPOBAHME TeTepo BaJeHTHbIMU mpumecsiMu BeO mno3Bomiser B
HIMPOKUX Mpejienax ynpaBisTh €ro CBOMCTBAMH, YTO MPEICTaBIIAET
0COOBIl MHTEpPEC C TOYKU 3PEHHUS MCIIONIb30BAaHMSI €r0 B KauyecTBE
NEepPCHEKTUBHOIO Marepuaia B PaJWalMOHHON JO3UMETPUU H
Ja3epHON TexHoJIoruu. B cBsA3M ¢ 3TuM, 06pasusl BeO nerupoBanbl
reTepO-BaJI€HTHBIMU MPUMECSIMU B*u Li*. B MepBOHAYAIBHO
OYMIIIEHHBI  MEJIKOJUCIIEPCHBIM  TMOPOIIOK OKCHAA OepruIus
Beoawinck ByO; m LioO ¢ konmnenrpamusmu 0,01-0,1 Bec %.
[Ipomecc merupoBaHusi OKcuaa Oepwuiksi OOpOM H  JIMTHEM
KoHTposmpoBanuch mMetonamMu POA u JITA. JlerupoBanue okcuaa
GeprUTHs GOPOM W M3MEHEHWe KOHIeHTpamuu mpumecd B> mHa
nopsimok B crnekrpe MK - oTpaxkeHus B 001acTH perieTOYHBIX
KoJIe0aHUM COMPOBOKIATOCH U3MEHEHUEM MOJIOKEHUS TONEPEYHOr0
orntuueckoro (TO) konebanust npu 724 cM! 1 cMmemennem ero B
CTOPOHY BBICOKMX 4YacToT Ha 16 emt ITockonbky wYactoTa
neOpMAIMOHHOTO  KOJICOaHUSI TPEXKOOPAMHUPOBAHHOTO aTroMma
O6opa HaxoauTcs B obmactu 680-720 em?, BO3MYIIICHUE PEIICTKU
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BeO B pe3ynbrare BHEIpPEHUS U 3aMEIICHUS OeprILIus Be?* monamu
6opa B** mpu ero mermpoBaHHE CHIBHO HPOSBISCTCS B MOJNOCE
nornouieHuss TO - xonebanuu. Ilpu 3TOoM B cnekTpax OTpaxeHHUs
KepaMUKH C J00aBkoi Oopa HaAOMIOMAETCsl YMCHBIICHHE €€
oTpaxkarenbHoM criocooHocTH (Puc.1).

L eomn ex

10F

I]O %

—_—

[

0

1200 1000 800 65 N . .
Vv, CM 100 200 300
X
Puc. 1. UK-cmexTpsl oOTpakeHUs Puc. 2. Kpussie TJI oGpaboranHHOrO
BeO, o6paboranHoro mpu 1720K mpu  1720K  oxcuma  Gepmiuing,
(xkpuBasg 1) 1 BeO<B> B obnactu o0ydenHoro mpo3oit 10 xI'p.

pemeTOYHbIX KojiebaHui (KpuBas 2)

Wnas xaptuna HaOmomaerca B MK- cnekTtpax oTpaxeHHs B
00JIaCTH pPEILIeTOYHBIX KoJeOaHWi KepaMUKU C J100aBKOH JIHUTHS.
Ob6paraer BHUMaHUe MOYTH OJINHAKOBOE MOBE/ICHUE
k03 dunueHToB oTpakeHus: oopaszoB BeO<Li> u mMoHOKpucTa/Ia
BeO. B ornuume ot oOpasunoB BeO<B>, oOnyuenHue kepamuku
BeO<Li> nmo mo3 200 k['p He MNPUBOAUT YMEHBIICHUIO €€
oTpaxareiabHOW crnocoObHocTH. CpaBHuTenbHoe uzydeHue TJI
cBoiicTB 00pa3noB BeO, nermpoBaHHbIX OOpPOM U JIMTHEM B
00J1aCTH HHM3KOTEMIIEpaTypHOTO JI03MMeTpuueckoro muka (250-
300K) wu3MeHeHUW#, TMOKa3bIBaeT, 4YTO TIOJOKEHHEe, ¢opmMa H
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MHTEHCUBHOCTH NHKa npu 276K daktuyeckn He 3aBHCAT OT BHIA
BBOJIMMOM IIPUMECH U OT ee KoHIleHTparuu (Puc.2).

OT0 yKa3plBa€T Ha TO, YTO JIO3UMETPUYECKUH MUK
tepmoBbicBeunBanus npu 276K ¢ E, = 0,50 sB xapakTepeH TOJIbKO
JUIs TepMOOOpabOTaHHBIX 00Pa3LIOB OKCUIA OSPUIINS U HE CBSI3aH C
LEHTPAMH ITPUMECEH.

RADIASIYA TODQIQATLARINDA
RADIOTERMOLUMINESSENSiYA USULUNUN TOTBIQIi
Xuraman Mammoadova, Giilsevar Majlumova
Naxgrvan Dévlat Universiteti
memmedovaxuramanl3@gmail.com,
gulsevermejlumova@gmail.com

"Radiasiya Tadqgiqatlarinda Radiotermoliiminessensiya
tisulunun totbiqi" basliqli bu arasdirma radiasiya tibbi, niiva fizikasi,
arxeologiya vo digor bir ¢ox sahado Onomli bir rol oynayan
radiasiyanin tosirlorini analiz etmok mogsadilo inkisaf etdirilon
radiotermoliiminessans spektroskopiya tisulunun istifado edilo
bildiyini arasdirmaqdadir. Bu iisul, radiasiyaya moruz qalan
materiallarin radiasiya dozalarimi vo moruz qaldiglar radiasiya
tiplorini  miioyyon etmok {iclin istifado olunur. Todqiqat
radiotermoliiminesensiyanin osas prinsiplorini vo spektroskopik
analiz {isullarmi birlesdirarak radiasiyanin tosirlorini daha otrafli
Oyroanmak iiclin bu metodun neca totbiq oluna bilacayini gostorir. Bu
tisul tibbi, ekoloji vo sonaye totbiglorindo, xiisuson radiasiyaya
moaruz qalan materiallarin dozasin1 qiymatlondirmok vo radiasiyanin
tosirlorini izlomak lazim oldugda boyiik shomiyyst kasb edir.

Todgiqatin  naticolori  gdstorir ki, radiotermoliiminesans
spektroskopiyasi radiasiya tobabotindo vo radiasiya todqigatlarinda
giiclii vasito kimi istifads edils bilor. Bu tisul radiasiya dozalarinin
doqiq Ol¢iilmosine imkan vermoklo radiasiyanin tosirlorinin
monitoringind vo nozarstine miihiim téhfo verir. Buna goro do
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radiasiya tadqiqatlarinda radiotermoliiminesans
spektroskopiyasindan genis istifado edilmasi tovsiys olunur.

"Radiasiya Tadqiqatlarinda Radiotermoliiminesans Metodunun
Totbiqi" adli bu arasdirmada diqqet radiasiyanin tosirlorini
aragdirmaq vo Olgmok tiglin istifado edilon radiotermoliiminesans
(RTL) metoduna yonalib. RTL radiasiyaya moruz qalan niimunonin
sonradan qizdirilmasi naticosinds buraxilan termoliiminessent igigin
Olgiilmoasina asaslanir. Bu iisul miixtalif sahoalords, xiisusilo niiva
fizikasi, radiasiya dozimetriyas: vo materialin xarakteristikas1 kimi
radiasiya ilo bagl todqiqatlarda genis istifads olunur.

Tadqgiqatin moagsadi radiasiya taramast vo analizindo RTL
metodundan neco somarali istifado eds bilocoyimizi anlamaq vo bu
metodun spektroskopik xiisusiyyatlorini vurgulamaqdir. RTL
radiasiyanin enerji paylanmasini vo intensivliyini miiosyyon etmok
liclin istifado oluna bilon spektral molumat sirasini tomin eda bilor.
Buna goro do, RTL-nin spektroskopik totbiqglori radiasiya ndvlarinin
vo enerjilorinin toyini, radiasiya monbolorinin xarakteristikast vo
dozanin 6l¢iilmasi kimi bir sira mithiim sahalords potensial olaraq
boylik tosir gostora bilor.

Tadqiqatin naticalori radiasiya ilo bagl tadqiqat va totbiglordes
RTL-nin istifado imkanlarini vo effektivliyini artira bilor. RTL-nin
spektroskopik xassolorinin slava tadqiqi vo bu metodun radiasiya ilo
bagli problemlorin hoalline neco tohfo vera bilocoyinin daha yaxsi
basa diisiilmasi galocak tadqiqatlar ti¢lin miihiim osas yarada bilor.

Idabiyyat
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THERMAL CHARACTERIZATION OF POTTERY
FRAGMENTS FROM NEOLITHIC SITES
Sahib Mammadov, Aybaniz Ahadova, Akshin Abishov,
Ahmad Ahadov
Institute of Radiation Problems, MSE RA
mammadov.irp@gmail.com, aybaniz.ahadova@mail.ru,
formatmmc@mail.ru, radiolog@mail.ru

The methods of thermogravimetric (TG)/DTG and differential
thermal analysis (DTA) are commonly used to study fired clay
products, providing insight into the reactions occurring during firing
and the properties of the raw materials used [1-4]. By analyzing
changes in mass depending on temperature, these methods can reveal
information about dehydration, dehydroxylation, and decomposition
of minerals containing carbonate.

In this particular study, the thermal characterization of five
pottery fragments from Neolithic sites was conducted using TG-DTA
measurements, which were then used to estimate the firing
temperature. The measurements were carried out using an SDA 6000
Temperature Scan with specific parameters.

Similarly, another study characterized ancient ceramic shards
from an archaeological site in Azerbaijan, as well as two local raw
ceramic pastes, using a combination of powder X-ray diffraction
(PXRD), scanning electron microscopy (SEM), and thermal analysis
techniques. The XRD analysis showed that all samples contained
quartz, feldspar, and clay, with three out of four samples also
containing calcite. The firing process was estimated to have stopped
before 700°C based on the traditional approach, and the mass loss
ratios indicated mild firing conditions. SEM analysis did not show
signs of deep vitrification.

Overall, the combination of methods used in both studies
suggests that the ceramics were made using similar manufacturing
technology, but differences in the concentration of certain minerals
indicate differences in the sources of the investigated ceramic
samples.
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SOLIDIFICATION OF RADIOACTIVE WASTE
Sahib Mammadov, Aybaniz Ahadova, Akshin Abishov,
Ahmad Ahadov
Institute of Radiation Problems, MSE RA
a.abishov@irp.science.az

The complex characterization of ceramic paste, which includes
a description of its mineralogical, chemical, and thermal properties,
was provided in an interdisciplinary  approach  using
thermogravimetric (TG), thermoluminescence (TL), and X-ray
diffraction (XRD) [1-3]. The experimental findings shed light on
various aspects of the raw ceramic paste sample, including its
thermal behavior, composition, and transformation during the firing
process.

XRD analysis of ceramic paste reveals that investigated
samples contain minerals like quartz, feldspar, and montmorillonite.

The dehydroxylation process of montmorillonite is
characterized by distinct peaks in the DTA curves, providing insights
into the structural changes taking place. The TL properties of quartz,
including TL emission and dose response, are explored, allowing for
the estimation of the saturation dose at 13.2 kGy.

These findings contribute to our understanding of the material's
properties and behavior, with implications in various fields. The
investigation of rehydration in montmorillonite under hydrothermal
conditions offers insights into natural clay mineral alterations, which
are particularly relevant to the preservation of radioactive waste.
Furthermore, the analysis of TL properties in quartz opens avenues
for applications in radioactive waste management, as TL can serve as

a dosimetric tool to estimate absorbed radiation doses.
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