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Qeyd edok ki, siialanmanmn nisbeten yiiksok dozalarinda foza tezliyinin 687 sm™
qiymatinds yeni pik meydana golir ki, bu da Si-O rabitesinin simmetrik bucaq vibrasiyasina
uygundur. Umumiyyatlo nisboton yiiksok dozalarda siialanmis niimunonin IQ spektrindo besi
olavo olmagla doqquz pik miisahido olunmusdur.

infraqirmuiz1 spektrin analizi noticesindo 3367 sm™” foza tezliyinde piklor miisahido
edilmisdir ki, bu da nano SiO, birlosmosinds adsorbsiya olunan suda mdvcud olan O-H
rabitolorini izah edir. Bundan olavo siialanma dozasinin artmasi ilo nano SiO, birlogmosindo
2050 sm™ foza tezliyino uygun golon Si — H birlosmosinin méveudlugu askarlanmisdir. Bunu iso
sistemo adsorbsiya olunan sudan radiasiya naticosinds ayrilan hidrogenin ssthds olan Si
torafindon zobt edlimasi kimi izah etmak olar. Homg¢inin infraqirmizi spektrde dozanin artmasi
ilo koskinloson 1640 sm™ faza tezlikli pik miisahido edilmisdir ki, bu da nano SiO, sistemindos
radiasiya deffektlorininin mévcudlugunu gostorir.
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NU3MEHEHHUE TPOBOUMOCTHU 'AMMA OBJYYEHHBIX MUKPO- U
HAHOKOMIIO3UTOB II(BA®-TedJ)/Si

N.M.Hypyes, A.M.Mareppamos, P.H.MexTtuesa, M.A.Hypues, B.I'.I'acbiMmoBa
HAHA, Uncmumym Paouayuonnvix I[Ipobaem, Baky, Azepbatioxncan
musa_nuriev@mail.ru

O¢ddexTuBHBIMU criocOOaMH MOJIU(ULIUPOBAHUS CTPYKTYPbl M AJIEKTPUUYECKUX CBOICTB
IIOJIMMEPOB  SIBJISIFOTCS  BBEJACHUE HAIIOJIHUTENIEH pPa3HOM JMCIEPCHOCTH MW BO3JECHCTBUE
HOHM3UpYIOIKNX u3iaydeHuil [1]. M3BecTHO uTO, M3MEHEHUS COOTHOIICHMSI HAIIOJHUTENS B
MOJIMMEPHON MaTpule COMPOBOKIACTCS U3MEHEHUEM JJIEKTPUUYECKUX M AJIEKTPETHBIX CBONCTB
KOMITO3UTHBIX MatepuanoB [1, 2]. B nanHoii paGoTe npoBeneHO CpaBHUTENBHOE UCCIIEIOBAHUS
AJIEKTPOIPOBOJAHOCTH Y- OOJIyUEHHBIX MHUKpPO- M HAHOKOMIIO3UTOB Ha OCHOBE COIOJIMMEpa
MOJIMBUHUIUACH(PTOpHIA C TETpadTOPITUIICHA.

KoMmno3uTel OblIM  MOJYYEHBI IYTEM TOPSYEro IPECCOBAHUS IPEIBAPUTEIHHO
CMEIIAHHbIX [OPOIIKOB B  ONpEAENEHHBIX OOBEMHBIX COOTHOIICHUSAX KOMIIOHEHTOB.
[IpeccoBanue mpou3BEACHO NpU TEMIEpaType IUJIaBICHHUS MOJMMEPHON MAaTpulbl O]
nasinenueM 10 MIla B TeueHme 5 MUHYT C NOCIEAYIOIIMM OXJIAXKJICHHEM paCILIaBa IIyTEM
NOTPYKEHUs B BOJHYIO Cpely Ipu TemiepaTrype Jjbaa. 3MmepeHue conmpoTHUBICHUS
KOMIIO3UTHBIX 00pa3IoB MPOBOAMIIOCH ITPU KOMHATHOM Temmeparype Tepaommerpom E6-13A.

Ha pucynke npezictaBiieHbl KOHLIEHTPALIMOHHBIE 3aBUCUMOCTH YJIEIBHOTO OOBEMHOTO
conporuBiieHuss p,= f(D) ucxogHsIx M OOIYYEHHBIX HpPHU PA3IUUYHBIX J03aX KOMIIO3UTOB
[I(BAD-Te®D)/Si ¢ pa3smepamu yactul HanojaHutens d~50uM u d<50mxm. HabGmronaemas
pazzesieHus: 3JIEKTPUUECKOr0 COMPOTUBIICHUS Ha
BBICOKOOMHYIO M HHU3KOOMHYIO o00nactu B
3aBUCUMOCTH OT KOHLEHTpPAlUU SIBJISIETCS 1
XapaKkTepHbIM Ui  TE€TEPOreHHBIX  CUCTEM
OJUMEP — HAIOJHUTCIh W I MCXOOHOIO 10 R:
komnosuta [I(BAD-TedD)/Si ¢ pasmepamu 9 \
gactul, d<SOMxM HaxomuTrcss B oOnactu  5- 1
20%00b.  (kp.5) Buano, uTOo  MHTEpBal
TIEPKOJIAIMOHHOTO TIepexofa JUIi OONy4eHHBIX £
no3ont 100 xI'p oOpa3ioB cyxkaercsa (kp.6) u 5 1

§

12 ¢

oy

[ WS X7

craHoBuTca 10-20%00B., HO ¢ JaJbHCHIIHNM

yBenuueHneM 1036l obmydenust (D)  aror 10 N 8
MHTEpBaJl Bo3pacTtaer OoJjbllie YeM B JBa pas3a U . \\ \
HAuajo Crajga CMENaeTcss B CTOPOHY BBICOKHX \\ 47
coaepxanuii (kp.7-8). Ham mpencraBnsercs, 4To 8

HaOmogaemblii 3G (deKT, SBISETCS Pe3ylIbTaTOM ﬁ\\\’
pavallMOHHOTO  CIIMBAaHMS,  KaK  MEXIY 7 2
MaKpOMOJIEKYJIaMH MOJIMMEPHOW MAaTpHIbl, TaK U 6

MaKpOMOJIEKyJIaMHU c MTOBEPXHOCTHIO 0 10 2 30
HaronHUTEeNst  Si. Bmecte ¢ aTuMm, mpu @, % 06b.
OTHOCHUTEIILHO HU3KHX COJIEpP’KaHUAX KOHIEHTPALHOHHBIE 32BHCHMOCTH Py
HalOJHUTENSI W BO3JACHCTBUU  Y-OOIydeHUS kom1io3uToB II(BID-TedD)/Si ¢ HaHO
YMEHBIIAETCS  MOJABWKHOCTD  MOJIEKYJIAPHBIX (1,2,3,4) u mukpouactuam (5,6,7,8)
nened noguMepHo — marpuinsl. Kpome storo B 00JIy4eHHBIX C Pa3IU4YHON 1030M: 1,5-
pe3yNbTaTe MPOBEACHHOTO OOIYYEHHSI B BO3IyXE ucx., 2,6- 100xI'p; 3,7 -200xI'p; 4.8
MOXET OBbIT MIPOUCXOIUTH OKHUCJICHHE -300kIp;

IMOBCPXHOCTHU KPEMHHEBBIX YaCTUL, KOTOPLIC
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MOTYT CTaTh MPUYMHONW CMEIIEHHE I'PaHULbl MEPKOJSLUOHHOIO Mepexoa B CTOPOHY BBICOKHX
CoZep>KaHU HATIOJTHUTEIS.

OTnuuyuTeNnbHYI0 KapTHHY OOHAapy)KMBAaeM IpU  HU3YYEHUHM  KOHIIEHTPAIIMOHHBIX
3aBucumoctert komno3utoB [I(BA®-TedD)/Si ¢ HanopasmepHbiMu yacTunaMu Si (d~50HM).
[IpencraBieHHbIE 3aBUCUMOCTH TOKa3bIBAIOT, YTO B 3TUX KOMIIO3UTaX HE HAONIIOJAeTCsl YETKOU
rpanubl nepkossuuu. C yBenuyeHHeM cojep:kaHuu HanosHutens 10 30%o00b HalOnromaercs
IUIaBHOE CHMO)KEHME 3HaueHuM p. Takoi XoJ 3aBUCUMOCTH HaOIIOAAETCs KaK HCXOJHBIX, TaK U
Uig OOJIydeHHBIX KOMIIO3UTOB. KpoMe TOro, BHAHO, YTO C MOBBIIIEHHEM J103bl OOJIyueHUs
HECKOJIBKO TMOBBIIIAETCS 3HAUEHUE YAEJIbHOro conpoTuBieHue komno3utos [I(BAD-TedD)/Si.
CunTaeMm, 4YTO BBEJIEHHE HAHOYACTHI[ TNPUBOJUT K pocTy 3((PEeKTUBHON MOBEPXHOCTH H
YBEJIMYEHUIO KOHLIEHTpAallUd LEHTPOB MEXMOJIEKYJISIPHOTO CIIMBAHUS MakKpoMmoJiekya. B
pe3ynbTare 3TOr0 IMPOLECCHl JECTPYKUUHM OCJIAOJAIOTCS, W CHad  DIEKTPUYECKOTO
COMPOTHBIIEHUSI UMeEET 00Jiee MOHOTOHHBIM Xapakrep.

Jlumepamypa

1. B.E.I'yns, JI.3.lllendpuiib, DneKTponpoBoIsiIne NOJUMEpPHbIE KOMIO3ULIMY, / XUMuS,
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2. W. 1O. TopoxoBarckuii, MWccnenoBanme CTaOMIBHOCTH DIIEKTPETHOIO  COCTOSIHUS
BKOMIIO3UTHBIX IUIEHKAaX Ha OCHOBE TOJHMITHJIEHA BBICOKOTO JABJICHUS C HAHOPa3MEPHBIMH
BimoueHussiMu ~ Si0,  ABTopedeparT auMccepTalluM  Ha  COMCKAaHHWE YYEHOW  CTENeHH
Kanaunatadgusnko-mMmaremarnaeckux Hayk, Cankr-IletepOypr, 2009, 16 ctp.
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SJEKTPETHBIE CBOMCTBA CMECEH U3 y-OBJIYUEHHBIX ITOJIUITHJIEHA U
MHOJMTETPA®TOPITUJIEHA

X.B.barupoexos, A.M.MareppamosB
HAHA, Uncmumym Paouayuonnwvix [lpoonem, baky, Azepbaiiosxcan
BagiHV@bp.com, arifm50@yandex.ru

DJeKTpeTHbIE CBOWCTBA MOJMMEPHBIX CMeced, KOMIIOHEHThl KOTOpPBIX HE BCTYHAIOT
XMUMHUYECKOE B3aUMOJECUCTBUE APYr C APYTOM, CYLIECTBEHHO 3aBUCUT OT KOHLIEHTPALIMOHHOIO
COOTHOILIEHHUS MEXJy KOMIIOHEHTaMu. Bmecte ¢ TeMm,’neKTpeTHble CBOWCTBA cCMeced U3
MOJIMMEPOB C PE3KO OTIMYAIOIIMXCS TemIepaTypoil ruiaBieHus (3Hadenue Ty, ans IIOBII -
120°C, a gt IIT®D-327°C [1]) mourn me u3ydens. KpoMe TOro, Manon3y<deHHBIMH SBIISOTCS
JJIEKTpETHBIE ~ CBOIICTBAa  cMecell M3  MpeIBapUTENbHO  Y-OOJYYEHHBIX  IOJUMEpPOB.
KopoHoanekTpeTsl Ha OCHOBE KpPUCTAUIM3YIOLIMXCS MOJMMEPOB MOJM3TUIIEHTepedTaiara
(II9T®) u IITD®D npemioxken s T03UMETPUN Y-U3IIydyeHUsl B nHTepBase 103 2-70 Mpan [2].
[lnenkn w3 tedmona IITD®D mnocme vy-obmydenuss npu go3e 8 Mpan npuoOperaet
MOJISIPU3aLIMOHHOE COCTOSIHUE WM TPU BBIJIEP’KKE TaKUX OOpa30B BO BHELIHEM AJIEKTPUYECKOM
I10JI€ B IOJIUMEPE YCUIIUBAETCS AUIIEKTPUUECKUE MOTIIOLIECHUS.

B nacTosteit pabote nccie1oBaHO BIMSHHUE Y-00y4eHHs] Ha TIOPOLIKH U3 MOJIUATUIICHA
(IT9) BbIcokoi mnoTHOCTH M mnonurerpaprTopatuiieHa (IITDD) nHa snexTperHble CBOMCTBa
IJIEHOK CMecel U3 ATHX MOJUMEpPOB.

Tlo3sr (1) o6myuennst “°Co cocrapmsum wis mopomkos 119 40 Mpan, a mst IITOD-10
Mpan. U3 06iydyeHHBIX MOPOIIKOB B PEKHUME 3aKaJIKU ObUIM M3rOTOBJIEHBI IJIEHKU TOJIIIMHOIO
70+5 MKM, a 3aTeM MO CTaHAAPTHOW MeTojauKe B cucreMe uria-mmockocts (U=8kB, t,=5Mun)
MOJIyYeHbl ~ KOPOHOJIEKTpeThl. Bpems  crabunmzanuu  3Hau€HUNH  KOMIIEHCALIMOHHOTO
HanpspkeHus U 2IIeKTPeTHBIX 3apsI0B COCTaBiIsIa S yac.

Ha puc.nmpuBeieHbl 3aBUCUMOCTH 3JIEKTPETHBIX pa3HOCTEW noreHuuanoB U oT BpeMeHn
XpaHeHust t oanekTpera (KpuBbie 1W2), a TaKwkKe OT KOHILEHTPAIMOHHOTO COOTHOIICHHS
KOMIIOHEHTOB, TIPEABAPUTEIILHO 00MydeHHBIX B Bo3ayxe (KpuBas 3). M3 3TUX JaHHBIX ClEmyeT,
YTO 3JIEKTPEThl M3TOTOBJICHHbIE W3 U3 INpPEABApUTENIbHO Y-00iydeHHbIX nojaumepoB [I9BII u
[IT®D npu 3nauenusx [ITDD 3-5 Bec.% obOmamator Oosee cTabunbHBIMU 3HaUYeHHSIMH U
(kpuBble 213). 3HaUEHUSI OBEPXHOCTHBIX INIOTHOCTH 3JIEKTPETHBIX 3apsiioB G (HAa CTaOMIBHOM
y4acTke 3aBHcHMOcTeiio(t)) cocrapmsier (3+3,5)'10* Ku/m®. ITomydeHHbIC pe3ylIbTaTsl MOTYT
OBITb OOBSICHEHBI C TeM, 4To mopomku [ITPD, obmamaromue Oosee BBHICOKOW TeMIepaTypou
MJaBJIEHUS , WrpaloT poJib CTpykTypooOpaszoBarens miusi [IOBII, B pesyapTaTte uyero
YMEHBIIAETC pa3Mepbl HAaIMOJEKYJISPHBIX 00pa3oBaHUN M 3TH (DAKTOPbI CIIOCOOCTBYIOT K
YIIYYIIEHUIO IEKTPETHBIX CBONMCTB KOMIIO3UIUN.

U kB
5 L\ Puc. 3MmeHeHue 3HaueHUM
7[\\ KOMITEHCAIIMOHHOr0 Hanpsukenus U B
k 3aBHCHMOCTH OT BPEMEHH  XPaHECHHUS t
3‘ . T ————;  OIeKTpeTa u3 IIOBIIIIT®D cocrasa 95/5
S 00.% . 1-u3 HEOOIy4YCHHBIX ; 2- U3
L \a..,_____ MPEABAPUTENBHO Y-00TyIEHHBIX
T ey MTOJTUMEPHBIX TOPOIIKOB. 3-n3meHenue U
i 3aBHCHMOCTH OT KOHIICHTPAIIHOHHOTO
0 B PN TS T COOTHOILEHUS Y-00IyUEHHBIX TIOIMMEPOB

L
12 gec. % IIT®m>
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HCCJEIOBAHUE PAJIMKAJIBHBIX COCTOSIHUM B BUTYMAX U
ACDAJTBTOBETOHAX

N.N.Anne, A.M.Mareppamos, T.C.MexTueBa
*HHcmumym xumuueckou ¢puzuxu um. H. H.Cemenosa AH, Mockea, P®
HAHA, Uncmumym Paouayuonnvix [Ipobaem, baxy, Azepbaiioxcana

aliyev_i_i@rambler.ru, arifm50@yandex.ru

HccnenoBanue paauKalbHBIX COCTOSIHUM HpU NPOrpeBe MOIMMEPHOT0 OUTYMHOTO
Bspkyuero (I1I6B) u achansroGeToHa Ha ocHOBe AMBUHMWICTUpOJIbHOrO Outyma BHJI cocrasa
60/90 u macna mapku MM-40A mnpezncraBiseT MHTEpEC B CBSI3U C YTOYHEHHEM MEXaHH3Ma
o0Opa3oBaHus CBOOOIHBIX PAJIMKAJIOB U MPOTHO3UPOBAHUS UX CpOKa ciayxOsbI [1,2].

Anamu3 cnektpoB OJIIP mpoBoagmimmce ¢ momomipio mporpammbl  ¢upmbel  Bruker
Simphonia Winepr. Ilapamerpsl peructpauuii CHEKTPOB COCTaBISUIM: MHUKPOBOJIHOBAs
MorHoCcTh 2MB, amrutuTyna Momymsimn 4 I'c, auamason passeptkn 10° u 2:10° T'c, a sramon —
JDIIT.

[Tokazano, yto cnektpsl OIIP Bsxxymero I1bB, a takke BHJI 60/90 nmpakruuecku He
OTJINYAJIUCh, OHU COCTOSIT U3 OOJIbLIEr0 YUCia JUHUI U MOKET ObITh MHTEPIPETHUPOBAHBI KaK
cyneprno3uius crnektpoB OIIP mona BaHamus U crnekrpa opraHudeckoro pajaukana. CroexTp
OPraHMYEeCKOro paJuKalla XapakTepu3yeTcs cienyrmumu mnapamerpamu: g=2.0022+0.0002,
mupuHa JuHu AH=6,25 I'c. Ilo 3HaueHusM g- (akropa JaHHbIE MOKHO OTHECTH K paJuKaiaMm,
B KOTOPBIX HECIApEHHBIN 3JIEKTPOH JOKAJIM30BaH IJIaBHBIM 00pa30M Ha aTOMax yriepoja, a He
rerepoaromax. KoHIEHTpauusi OpraHMYeCKHX paJMKajJIOB COCTAaBIISLIA 1,2:10" comw/r, a nx
00111ast KOHIIEHTpaKsl (OPraHUYECKUE PATUKaIbl M1 HOHBI BaHA NS V02+) -3,5° 10"® crium/r.

Nzyueno taxxe Biusaue TepMooOpadboTkn 6utyma BHJL 60/90 mpu 160°C B Teuenne 24
4acOB Ha KOHLIEHTPALMIO MapaMarHUTHBIX LEHTPOB. YCTAaHOBJIEHO, 4YTO KOHIIEHTpAIUs
OPraHMYEeCKUX PaAUKAIOB COCTABIACT 8,2:10"° crmm/r, a obuas KOHILICHTpaLUs — 2,2:10"
cmn/r. TIpu 5TOM HAGMIOZAeTCs 3aMETHOE YMEHBIICHHE KOHIEHTpAamMd HOHOB Mn’', jurs
BBISICHEHUS, MIPUYUHBI KOTOPOTO TPeOYEeTCsl TOMOJHUTENIbHbBIE HCCIIEI0BAHUS.

Jlumepamypa

1. Amues WU, OpymxeB WN.A., Huxkonsckmit B.I'., T'acanoB A.M., Ky3zuemosa O.II.,
MareppamoB  A.M., BarupbekoB X.B. «O cTpykType pE3MHOBOTO IMOPOIIKA
W3MEJIBUCHHOTO BYJIKAHM3aTa HANOJIHEHHBIM TPOWHBIM  STHIICHIPOIHICHIMCHOBBIM
amactomepom». «Alternativ.  vo borpa olunan enerji monbolorindon istifadonin
perspektivlori». Resp. konf., Baki, 2011, s. 68-69

2. Vurep ©.I'., Aunpeesa JI.LH. ®ynnamentanbhble aciekTsl Xumuu HepTH. [Ipupona cmon
u acganbrenoB. HoBocubupck, BO »Hayka», 1995, 182 c.

67



“RADIASIYA TODQIQATLARI VO ONLARIN PRAKTIKi ASPEKTLORI” VIII KONFRANS
20-21 Noyabr, 2013, Baki, Azorbaycan

POLIETILEN/SiO, MIKRO- VO NANOKOMPOZITLORININ DIELEKTRIK
XASSOLORI

A.A.Nabivev, A.M.Msharramov, R.S.ismayllova, I.M.Nuruyev
AMEA, Radiasiya Problemlari Institutu, Baki, Azarbaycan
musa_nuriev@mail.ru

Polimer kompozit materiallarin elektronikada genis istifado edilmosi imkanlar1 onlarin
dielekterik xassolorinin miixtolif amillordon, o ciimladon doldurucunun hacmi paymdan
asilliginin dyronilmosini zoruri edir. Bu isdo osas mogsad dielekrik spektroskopiya iisulu ilo
yiiksok sixliglt polietilen (YSPE) vo (Si0;) qarisigindan alinan mikro vo nanokompazit
niimunslorinin dielektrik xassolorinin tadqiq edilmasi olmusdur. Niimunolor homogen polimer-
Si0; qarisigindan termik presloms iisulu ilo 433K temperaturda vo 15MPa tozyiqdo alinmisdir.
Alinan kompozit niimunslords SiO,- nin hocmi payi(V) 10%-o godor gotiiriilmiisdiir. Nano
Ol¢tida (20nm) doldurucu voYSPE kompozit niimunslorin qalinligi 85-110mkm, mikro 6lciido
alman kompozit niimunslorin qalinlig1 iso
85-100mkm olmusdur.

Dielektrik  niifuzlugu (¢) vo ot
dielektrik itki bucagmin tangensinin (tgo) :
tezlikdon asilligi E7-20 tipli “immitans”™ 0.3 r//\‘ Ry <0,5%
6lgon cihazin komoyi ilo v=25-10° Hz / \\\ 1%
tezlik intervalinda Oyronilmigdir. Eyni 'Eg 0,2 — -\‘*3:’°
zamanda tomiz PE anoloji rejimds g | "5/2
nimunslori  almmis  vo  dielektrik a1 é_:—.——n——.-—ﬁ pracs
parametrlorinin tezlikdon asillig1 tadqiq 0 S —9—0—5—0 ¢ a
olunmugdur. Sokildon  goriindiiyii kimi 0,15
tgd=f(V) asilliginda 10%-li PE+SiO, nano / 0%
kompozit niimunosindo dielektrik itki 0.1 1%
bucagi v= SkHz tezlikdo oziiniin I 3
maksimum, tgd=0,36 qiymotini alir. Digor "y F) /5%
faizli niimunslordo iso  tgd-nin qiymati ’ Y k *10%
0,02-0,12 intervalinda doyisir. Goriindiiyii 32&%
kimi asag1 faizlordo dielektrik itki 0 ' !
bucaginin qiymoti ¢ox az doyisir. Belo 1 2 3 4 5 6
osaslandirmagq olar ki, asagi faizlords (0,5- Igv, Hz b

1%) nanohissaciklor polimerin torkibindo
nisbaton bircins va seyrok paylandigindan | YSPE vo YSPE/SiO, niimunolori tgiin dielektrik
tgd-nin  qiymatine ¢ox az tosir edir. | itkisi omsalmin (tgd) tezlikdon asililig::
Doldurucunun miqdar1 artdiqca bu tosir | a - nanodlgiilii doldurucu ils;

giiclonir vo dielektrik itki bucagi 3+10 | b - mikrodlgiilii doldurucu ilo;

kHz tezlik intervalinda maksimum
qiymatini alir.

Mikrodlgiilii doldurucu ilo alinmisPE+Si0, kompozitlorinds hissaciklarin 6l¢iilori boytik
oldugundan dielektrik itkilorinin qiymstindoki doyisiklik nanokompozitlors nisboton hor bir
torkib ticlin daha kaskin nazars carpir.Sakil b-don goriindiiyli kimi mikrodlgiids alinan kompozit
niimunslorinds dielektrik itki bucagmin qiymeti maksimum qiymsotini daha asagi, 1-2 kHztezlik
intervalinda almis olur ki, bunun da sobobi doldurucunun nano ils miiqayisods daha bdyiik
Olciiyo malik olmasidir. Notico, miisahido etdiyimiz kimi mikrodlgiilii kompozitdon nanodlgiilii
kompozito kegorkon tgd=f(v) asililiginda maksimumlara uygun tezlik siiriismosi soklindo 6z
oksini tapir.
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3APATOBOE COCTOAHME 2JIEKTPETOB U3 HAHOKOMITIO3UTOB IIT®3/ CdS

M.A.Hypues, A.M.Mareppamos, A.A.lllykoposa, A.A.Ha0OueB
HAHA, Uncmumym Paouayuonnwix Ilpobaem, bBaky, Azepbatioxcan
musa_nuriev@mail.ru

OAHMM H3 MHTEPECHBIX METOJOB MOJM(UKALMUNA HOJUMEPHBIX IUIEHOK SBIISIETCS HUX
OpUEHTAIlMOHHAs BBITSDKKAa B ajacopOuuoHHO-akTUBHOM cpene (AAC) B pexume
Kpei3000pa30BaHUSC MOCIEIYIOIIMM HAlOJIHEHUEM Pa3InYHbIMU HAaHOBKIIIOUEHUSMU. B nanHoM
pabore, Ha MPUIMOBEPXHOCTHBIX ~ CHOSIX IUIEHOK mnosnurerpaprTopatuiieHa (IITDI)
CO3JaHONOPUCTAs] HAHOCTPYKTypa METOJIOM OpPHUEHTALlMOHHOW BBITSDKKM C MOCIEAYIOIINM
dbopmupoBanneM B 3TuX mnopax HaHoudactull CdS.M3ydeHO BIMSHUECTENIEHU HAMOJIHEHUS
Hanouactunamu CdS Ha 3aps/10BO€ COCTOSIHHE KOPOHODJIEKTPETOB HA UX OCHOBE.

Hanouactuupel CdS B opuentupoBanHoil nojmumepHoil marpuie IITOD Ttommuuoro 20
MKM (opmupoBasiuck rpu ucroiibzoBanuu pactBopa CdCl u Na,S ¢ xonuentpamueit 0,1 mon/n
METO0/IOM MOCIOHHON XeMocopOLuu MOHOB. M3MeHss 4nuciao n U IpoAO0LKUTEIBHOCTD t IIUKIIOB
dbopMupoBaHUs,  PETYIUPOBAIUCH pa3Mepbl M KojaudecTBO  HaHoudactunCdS B mopax
ITOJMMEPHOU MATPULIBI.

O6pazupr  kommno3utoB [ITO®3/CAS npombiBamMch B JUCTHLIMPOBAHHOM BOJAE H
BBICYIIMBAINCh B CymmabHOM mkabe mpu Temmeparype ~30-40°C B Teuenme ~I1 wac.
CrpykTypa U DdJIEKTpETHBIE CBOICTBAa KOpPOHHUpOBaHHBIX 00pa3uoB [ITDD uzywanuce nocie
HEJENbHOTO XpaHeHUs (A1 cTaOuIN3aliui CTPYKTYpPbl) OPUEHTUPOBAHHBIX TUIEHOK. DJIEKTPETHI
13 ucXoAHbIX TIEHOK [IT®D u koMno3uToBIITO®S/CAS wu3rotoBieHbl ACHCTBHEM KOPOHHOTO
paspsja B CUCTEME UIJIA-IUIOCKOCTh IPU HaNpsbKeHu! Ha urie Uy,,= 6 KB B TeueHue =3 MUHYT.
Paccrosinue Mmexay oanektpoaamu cocTaBistii lecm. [loBepXHOCTHBIE 3apsibl U3MEPSUIMCH
npudopom UIIID-1.0menka 3apsiOBBIX COCTOSIHUNM KOPOHORJIEKTPETOB OCYIIECTBIICHA MyTEM
CpPaBHEHMH CIIEKTPOB TOKOB TepMocTUMylupoBaHHOHM aenosigpusauuu (TCJ). 3anucs ToxoB
TCJI »snexTperoB B amama3zoHe Temmeparyp 293-473 K mnpoBogwiM  MCHOJIB3YS
AJIEKTpOMeTpUYeCKuil ycunutenbs Y5-11 mpu JmHEHHOM pocTe TeMmIiepaTrypbl oOpasua co
CKOpocThio ~ 5 K/MuH.

Ha puc.1 npuBenieHbl 3aBUCUMOCTHU Gs¢=f(txp) 2JI€KTPETOB U3 UCXOHBIX IIIEHOK [ITDD n
koM1o3uToBIIT®D/CdS ¢ paznuunbM HHKIOM (GOPMUPOBAHUSL
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Puc.2. 3aBucumoctu  Gh,9=f (t,) oOpuenTHpOBaHHBIX MIEHOK IIT®D u xommosuroB ITTOD/CdSc
Pa3IMYHBIMH YHCIaMH IHUKI0B (hopmupoBanus HanoinauTens u3 CdS: 1- [IT®D; 2- mocne 3 nukios; 3-
nocie 6 HUKIOB.
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BunHo, 4yTo penakcanus, T.€. YMEHBIICHHME 3HAYEHHWH IOBEPXHOCTHOW IUIOTHOCTH
3apAllOB G,pp. CO BpPEMEHEM XpaHeHHs ty,  MIeHOK IIT®D m xommosutoBlITDD/CdS
MIOKa3bIBA€T, YTO OJJIEKTPEThl U3 KOMIIO3UTOB (HECMOTpPS Ha OTHOCUTEIIBHO HHU3KYIO
IIOBEPXHOCTHYIO INIOTHOCTB 3aPAJIA Gypp)001aJaI0T BEICOKON CTAOUIBHOCTBIO.

CpaBHUTENbHBIN aHaJIn3 ITUX JTAHHBIX MOKa3bIBaeT, YTO 3HAYEHUs
CTaOMIM3HMPOBAHHOTOTIOBEPXHOCTHOTO IUIOTHOCTH 3apsza Copp (mpu tp=180
CyTOK)KOpOHOAIEKTpeToB U3 [ITDD n komno3utoBIITOI/CAS mano oTimyaroTcs, HO SJIEKTPET
U3 KOMIIO3UTAa MMEET OTHOCUTENBbHO BBICOKYIO cTaOmibHOCTh. HaOmromaemoe ymydiieHue
CTAaOMJIBHOCTH TIOT MOYHO OOBSICHUTH (OPMHUPOBAHUEM OJIJIEKTPETHOIO Tromo3apsiga Ha
SHepreTudecku OoJjiee TIyOOKMX JIOBYIIKAaX, KOTOpPBIE CBS3aHbl C HAaHOPAa3MEPHBIMHU
BKJIIOUEHUSIMU Ha  NPUIOBEPXHOCTHBIX CIOSIXOOpa3lloB HaHOKOMIO3uTa. JlelcTBUTEIBHO
TEpMHUUYECKasl aKTHBAIMsl HOCUTENEH 3apsia C JIOBYIIEK M HX Y4YacTHE B peJaKcaluu
AJIEKTPETHOTO COCTOSIHUSI B TIOJIMMEpax OMNPENeNATbCA XapaKTEepOM MOJIEKYJISpHOM
MOJABMKHOCTH MakpomoJiekyil. [lo-BuaumomMy, 3aMeuieHHe Impolecca peslakcalluy AIEeKTPEThIX
3apsA70B B KOMIO3UTHBIXOOpA3lax MOXET ObITh CJEICTBUEM CHIKEHHUS MHTEHCUBHOCTU
MOABIKHOCTH HPU MOAU(DUIMPOBAHUM IPUIIOBEPXHOCTHOTO €0 HAHOYACTHUIIAMH.

JlecTBUTENbHO, M3Yy4EHHUE 3aps0BOTO COCTOSIHMS OOpa3loB KOPOHOAJIEKTPETOB U3
[IT®D u xomno3utoBIIT®I/CdS nokaszpiBaer, uro cnekTpsl TOkOB TCJ] UIMEIOT MaKCUMYyMBI, C
Pa3IMYHOMN HOJISPHOCTHIO (MHBEpCUEH) U TEMIIEPATYPHBIMHU MOJI0KEHHUSIMH.
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Puc.4. Cnektpel TokoB TCJ| opueHTHpoBaHHBIX MieHOK [IT®3 u kommozuroB I[ITOD/CdSc
Pa3IMYHBIMH YHACIAMU IUKIOB popMupoBaHus: | - ucxomubiii; 2 —3mukia; 3 — 6 MUKIIOB;

CpaBHenue crnektpoB Toka TCJ  opuentupoBanHbIx MmiaeHok [IT®D ¢
koMno3uTaMulIT®D/CdS mnokas3piBaer, 4yTO C YBEIMYEHHWEM YHCIA LUKIOB (HOpMHpPOBaAHMUS,
MHTEHCUBHOCTh HU3KOTEMIIEPAaTypHOr0 MaKCUMyMamnoHMkaercs (3 LuMKIa), a ¢ AalbHEHIINM
poctoM (6 IMKIOB) 3TOT MAaKCUMyM TIOBBIIIAETCS IO AaMIUUTYAe M 1O IUiomaau. B
BBICOKOTEMITEpaTypHOl 4Yactu crniekTpa Toka TCJl y opueHTUpOBaHHOM IJIEHKU M KOMIIO3UTa C
IECTH IUKJIaMHi (POpMUPOBaHUSI HAOMIOAACTCSI MaKCUMyM B oOsiactu temmeparyp ~453K. Ay
KOMIIO3UTa € TpeMms LuKiIaMu (opmupoBaHusi Habmomgaemas makcumymoB TCJl B oOmactu
temreparyp ~433K uMeer OTHOCHUTEIbHO BBICOKYIO aMIUIUTYAY M OXBATHIBACT OOJIBIIYIO
IUIOUIalb IKBUBaJIEHTHOMOOMbIIEMY 3apsany. Kak BuaHo, OoJiblioe 3HAUYE€HHE COOTHOIICHHUS
II0LIa/Iel BBICOKOTEMIIEPATYPHOTIO MaKCUMyMa K HU3KOTeMIIepaTypHOMY B criekTpax Toka TC/I
umerotT o6pasupl komnosura [ITOI/CAS chopmupoBanHbIx mpu Tpex Hukiax. JlanpHeliiee
yBEJIMYEHUE LHUKIOB (OPMUPOBAHUS CONPOBOXKAAETCS IMOKPHITUEM  MOBEPXHOCTH IUIEHKH
HAHOYACTUIAMU U YBEJIMYCHHEM KOHLEHTpPALUU 3apsjga ¢ HU3KOTEeMIIEpaTypHOU perakcaiuei.
[Tokazano, uro dopmupoBanabie HaHOYACTHIIHICAS B KpeitzaxIITDD, ymeHsbInas moaBUKHOCTh
MaKpOMaJIeKyJl CIOCOOCTBYeT K 3(h(PEKTUBHOMY HAKOIUICHUIO M CTAOMIM3ALUIO AJICKTPETHBIX
3aps0B B HUX.
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MOJUPUKALUSA CTEKJIOHAITIOJTHEHHBIX IPECCMATEPUAJIOB I'AMMA-
OBJIYYEHUMEM

M.H.BbaijipamMoB , 1I/I.M.I/ICMaiflbl.ﬂ013, >T.C.MexTueBa
HAHA, Uncmumym Paouayuonnwix Ilpobaem, bBaky, Azepbaiioxcan
! Asepbaiioocancruii Apxumexmypro-Cmpoumenshuiii Yrusepcumem

2A3€p6ad09fcaH0KuL7 Ynueepcumem Koonepayuu
bayramov.mezahir.5 | @mail.ru

B pabote n3ydeHo BiIMsHUEY-U3Iy4YeHUS Ha dneKkTpodusnueckue cBoiictBa(Eyy, €, tgd u
py) apMUPOBAHHBIXCTEKIOBOJIKHOM I[PECCMATEPUANIOB 3JEKTPOU3OISIIIMOHHOTO HAa3HAYEHUS -
amuHomacta mapku M®E1l ('OCT 9359-80), u rpaHyIHMpOBAHHOIO 3MOKCHUHOBOJIAYHON
npecckommnosuruu Mapku [I9T-I'p (TY16-503.220-81).

Jljig ucclie[0BaHUMKCIIONb30BaIM 00pa3iibl B BUJE JUCKOB TOJIIMHON 2MM UAMAMETPOM
25MMHM3rOTOBIIEHHBIE METOJOM ropsyero mnpeccopanus. OOpasipl komno3zutoBtuna MO®E] u
[I9T-I'p o6iydamnch ramma-aydamu 1030t 10 800kIp ot mcrounmka Co®® mpu kKoMHaTHOI
TeMIlepaType Ha BO3AyXe. YJelbHOe 00BEMHOE 3JIEKTPUUECKOE CONPOTUBIIEHUE P,ONPEAEIISIIN
TPEXdIEKTPOAHBIM  crocoO0M.  [IMdnexTpudeckass MPOHUIIAEMOCTh (€)M TaHTEHC yriia
TURJICKTPUUECKUX MOTeph (tgd)ompenemsumch npu dactoTe 1 K[ ¢ MOMOIIBIO U3MEPHUTEIIS-
ummutanca E7-20. KpatkoBpeMeHHas aneKTpudeckas npouHocTs Ey, onpenensuim no gpopmyie
Eup =Uyp / h, rne  Uyp (kB) - Hanpsbkenue npo6os, cpegneapudmerndeckoe 1o 10 n3MepeHusm,
h(mm)-tonmunaa  obpasma.llpoOMBHOE  yCTPOWCTBO  HUMENO  3aKPYIJICHHBIE  AJIEKTPOIBI
auaMeTpaMu 8MM  (BEpXHMH BBICOKOBOJIBTHBIM) U 25MM (HWKHHUHN,3a3emisics). Bbicokoe

HaIlpsDKEHUE IoAaBanoch oT uctounnka ANM-70.
E np > KB/ nn1
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Puc.1. U3menenue anexkrpudeckoit npoyHoctu obpasnos M®EL (1), u
[I9T-I'p (2) B 3aBucuMOCTH OT 10361 D raMmma-o06myueHus

Ha puc.1. npusenens! kpussle E ,=f(D) mus uccnenyemsix o0pa3LoB mpeccMaTepHaloB.
[Ipu BozneiictBuu paauauuu B oOpasuax MO®PEl(Ha ocHoBe MenamMuHOGMOPMaIbAECTUIHON
CMOJIBI U pyOJICHHOM CTEKIIIHHOTO BOJIOKHA, TallbK M T.A.MaccoBas 1ot Matpuiisl- 35-40 %) u
[I9T-I'p (SNOKCUAHBIN, TEIUIOCTOWKHI CTEKIOBOJIOKHHUT, COCTOSILIEH M3 SHOKCHMHOBOJIAYHOM
cmoubl mapku YI1-643, poBuHra, KaoiauHa U crerio6aBok. MaccoBast 1ot MaTpuilsl -40-45 %)
IIPOUCXOJUT CUIIBHOE CHUKCHHE DJIEKTPUYECKOU MPOYHOCTH E,, mo mossr 200xIp, manee npu
OoJbIIMX J03aX HAONIOAAeTCsl HEKOTOpoe crabunumsamus ee miua obpasuoB [IDT-Ip, a y
obpa3uoB M®DE] ne3naunrenbHoe cHmxenue. U3 puc.l cienyer, uro 103sl oOnydenus o 200
k['p sBisAIOTCS O0JIee KPUTHUUHBIMHU JUISI UCCIIEI0BAaHHBIX PECCKOMITO3ULIUH.

Paznuune mexny ckopoctsmu usmeHeHus E, y uccienoBanHbIx oOpasunoB M®PEI] u
[I9T-I'p, BeposATHO, CBSI3aHO C MPUPOAOH NOJUMEPHBIX MaTpHil. [t OoJiee neTanpHOrO aHanu3a
IPUYMH U3MEHEHHUS B CTPYKTYpPbI, PACCMOTPEHBbI PE3YJIbTaThl U3MEPEHMsI JUAIEKTPUUYECKUX
XapaKTEPUCTUK PAcCCMaTPUBAEMbIX CTEKIJIOIUIACTUKOB.COMOCTaBIEHUE PE3yJIbTaTOB M3MEHEHUS
IUDJIEKTPUUECKUX XapaKTEpPUCTUK HMCCIeayeMbIX 00pa3LoB nokaseiBaet, uro [I0T-I'p sBusercs
0oJsee paaAMallMOHHO-CTOUKUM MaTEepHaJIOM.
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InSe, GaS, GaSe VO ONLARIN UCQATANALOQLARI OLAN TIInS;, TIGaSe, VO
TIGaS; MONOKRISTALLARININ ELEKTRIK XASSOLORI

A.9.Ismayilov*, Q.M.Ohmadov*, 9.9.Ismayilov**,
X.M.Oliyev***, A.K.Zamanova
*-Azarbaycan Texniki Universiteti, Baki, Azarbaycan
ws- AMEA, Fizika Institutu, Baki, Azarbaycan

*x4- Azarbaycan Daniz Akademiyasi, Baki, Azarbaycan
alekper-size@rambler.ru

Son zamanlar MX ( M - Ga, In, T1; X-Se, S ) vo onlarm ti¢qat layl analoglarimin fiziki
xassoloring xarici amillorin tosiri intensiv surotdo Gyronilir. Bu monokristallar genis qadagan
olunmus zonaya, kicik vyiirlikliiyo vo kristal gofas quruluslar1 iso giiclii anizotropiyaya
malikdirlor.

Elektrik dlgiilorini aparmagq ti¢iin InSe, GaSe, GaS vo onlarm tligqatanaloglar1 olanT1InS,,
TlGaSe;, TIGaS, monokristallariBricmen metodu ilo alinmisdir. Umumiyyatlo hom binar vo hom
do tigqat kristallar yliksok temperaturda alindig i¢iin TlInS,, T1GaSe, vo T1GaS, monokristallar1
cox defektli alinirlar. Tocriibalor 100-294K temperatur intervalinda aparilmisdir.Niimunonin
qalinlig1 300mkm, kontakt alt1 sahosi iso — 2x10* sm” olmusdur. Kontakt materiali olaraq giimiis
pastasindan istifade edilmisdir.Elektrik olciilori sabit coroyanda aparimisdir. Onlar elektron
inteqral seli vasitosi ilo siialanmasi {iciin, enerjisi 4 MeV olan ELU-4 qurgusundan istifads
edilmisdir.InSe, GaSe, GaS vo onlarin {i¢qatanaloglar1 olanTlInS,, TIlGaSe, TIGaS,
monokristallariminniimunsleri 2-10' - den 10" e/sm” elektron inteqral seli ilo stialandirilmigdir.

Niimunsler siialanan zaman radiasiya defektlori yaranirlar ki, bu da elektrikkeciriciliyinin
artmasina sabab olur. Stialanmis monokristallarin tizorino giicii 100 Vt olan volfromlu spektral
nakallagsmig lampa ilo elektromaqnit dalgalar1 diisdiikde voziyyotmiirokkoblogir. Binar (ikili)
yarimkegiricilordo ( InSe, GaSe, GaS) yaranan qeyri osas ylikdasiyicilar homin  morkozlor
torofindon tutulur. Bu da elektrikkeg¢iriciliyinin azalmasina sabob olur .

TlInS,, T1GaSe, vo T1GaS, monokristallar1 ki¢ik dozali elektron seli (1013 el/smz) ilo
sialanmada oradaki struktur defektlorinin azalmasi bas verir. Bu da elektrikkegiriciliyinin
artmasma sobob olur. Isigm tosirindon sonra iso kigik dozali elektron seli ilo siialanmis
monokristallarda ionlagsma morkozlori yaranir ki, bu da yenidon elektrikkegiriciliyinin artmasina
sabab olur.

Beloliklo do bu tip todqigatlarin aparilmasinin miihiim elmi vo tocriibi ohomiyyati
yarimkegirici qurgularda elektron prosesslorino xarici amillorin tosiri mexanizmi vo onlarin
ganunauygunluqlarinin homginin etibarliliq dorocasinin miioyyan edilmasindon ibarstdir. Eyni
zamanda tacriibi olaraq miioyyon edilmisdir ki, MX (M-Ga, In; X-S, Se) vo onlarin ii¢cqat layl
analoqlar1 elementar hissociklor detektorlarmin hazirlanmasinda perspektivli materiallardir.
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TRANSFORMATOR YAGLARININ RADIOLiZi ZAMANI
POLIXLORBIFENILLORIN CEVRILM®O KINETIiKASI

M.9.Qurbanov, E.T.Abdullayev, B.H.Qurbanov, P.C.Camalov, K.V.Mustafayeva
AMEA, Radiasiya Problemlari Institutu, Baki, Azarbaycan
elsad_abdullayev@hotmail.com

Polixlobifenillor (PXB-lor) asasason transformator vo kondensatorlarda istilikdasiyic1 vo
dielektrik maye kimi istifado olunur. 1929-cu ildon bu maddslerin sonaye istehsalina
baslanilmigdir. Aparilan todqiqgatlar noticosindo PXB-lorin yiiksok toksiki vo kanserogen
xassoloro malik olmast vo ¢ox kigik miqdarlarinin (icazoverilon miqdar1 atmosfer havasinda 1
mkq/m’, suda 1 mkq/l, torpagda iso 0,1 mkq/kq-dir [1]) canli orqanizmloro monfi tasir
gbstormosi miioyyon olunmusdur. PXB-lor Davamli Uzvi Birlosmolor kimi Beynolxalq
toskilatlarin, o ciimlodon Avropa Ittifaginin 1982-ci ildo gobul etdiyi prioritet cirklondiricilor,
homginin Davamli Uzvi Cirklondiricilor haqqinda Stokholm Konvensiyasinin siyahisma daxil
edilmis, 1986-c1 ildo onlarin sonaye istehsali gadagan olunmusdur. Lakin bu miiddsto qodor
diinyada 2 miln. tondan ¢ox PXB istehsal olunmusdur. Hazirda torkibindo PXB-lor olan
transformator yaglarmin miqdarinmn  toyini  vo onlarmm utilizasiya edilmoasi aktual
problemlordondir.

Tadqiqat isindo miixtalif miiosisalorin transformatorlarindan yag niimunslori gotiiriilmiis
va onlarin torkibinde olan PXB-lorin miqdar1 xromatoqrafik tisulla toyin olunmusdur. Analizlor
Amerika Otraf Miihit Agentliyinin tortib etdiyi metod osasinda aparimis [2], PXB-lorin
toyinindo Qaz Xromatoqrafindan (Agilent Technologies 7820A) istifado olunmusdur. Miioyyan
olunmusdur ki, gotiiriilmiis niimunalords tayin etdiyimiz PXB-lorin imumi miqdar1 asasan 2,6 —
63,5 mqg/kq intervalinda doyisir, bir nlimunads is9 transformator yaginin 16,5%-ini (165,4 q/kq)
toyin etdiyimiz PXB-lor toskil edir. Yag niimunslarinds toyin etdiyimiz komponentlordan tetra-
va pentaxlorbifenillorin miqdar1 digar komponentlora nisbaton ¢coxdur.

Tadqiqat isinda torkibindo toyin etdiyimiz PXB-lorin imumi miqdart 165,4 g/kq olan
transformator yagi 0,29 Qr/san doza giicii olan ®’Co izotopu ilo 5, 10, 20, 40 vo 50 Mrad
dozalarda siialandirilmis vo PXB-lorin ¢evrilmo kinetikasi dyronilmisdir. Miioyyon edilmisdir ki,
toyin olunan PXB-lorin miqdar1 5 Mrad siialanma dozasina qodor artir, siialanmanin sonraki
dozalarinda iso azalma miisahido olunur. PXB-lorin migdarinda artimin olmasi (5 Mrad-a godor)
daha ¢ox xlor atomu (9 — 12) saxlayan PXB-lorin dexlorsuzlasaraq az xlor atomlu
komponentlori amolo gatirmasi ilo izah olunur. 50 Mrad dozaya qoador toyin onunan PXB-lorin
toxminon 43%-1 pargalanir.

Adabiyyat

1. Kmoe H.A., bpoackuit E.C. Ompenenenue mNoauxJIOpUPOBaHHBIX OU(MEHUIOB B
okpyxarwmeil cpene u 6uore. [lonmuxnopupoBanubie OupeHusbl. CynepTOKCUKAHTHI
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2. Determination of Pesticides and PCBs in Industrial and Municipal Wastewaters. EPA
600/4-82-023. National Technical Information Service. PB82-214222/ Spring field.
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y-SUALARIN TOSIRI iLD SU, NANO ALO; VO DISPERS TiO; QARISIQ SISTEMININ
RADIOLIiZINDON MOLEKULYAR HiDROGENIN ALINMASI KiNETIiKASI

H.M.Mahmudov, V.K.Karimov, X.Y.Nasirova, S.9.Hasonova
AMEA, Radiasiya Problemlari Institutu, Baki, Azarbaycan
hokman@rambler.ru

Bizim apardigimiz tadqiqat isinds, gamma stialarinin tosiri ilo miixtslif garisiq oksid
sisteminin sulu mohlullarmdan hidrogenin alinmasi vo nanohissaciklorin katalitik tosiri
naticasinds hidrogenin ¢iximinin artmasi 9sas maqsad olaraq garsiya qoyulmusdur.

Sokil 1-da TiO; oksidin sulu mahlulunun radiolizindon molekulyar hidrogenin yaranmasi
kinetikas1 gdstorilmisdir. Kinetik asililiq iki tip mohlulda dyronilmisdir ki, birinci sistem kimi 0,1
gram TiO, vo 5 ml distillo olunmus su, ikinci sistem kimi 0,1 gqram TiO, vo 5 ml SAM
mahluludur.
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Sokill. y-siialarin tesiri ilo su vo nanohissacik qarigiq sisteminin radiolizindon yaranan molekulyar
hidrogenin kinetik asililigi (0-0.1 q TiO,+5 ml H,O, A-0.1 q TiOy+5 ml SAM, T=24°C, P=0.95 kQy/saat).

Sokil 1-don goriindiiyli kimi kinetik sahods su, TiO, sistemina SAM olava edildikdos,
sistemds yaranan molekulyar hidrogenin ¢iximi dofolorls artir. Gétiiriilon titan oksidin migdarina
g0oro kinetik sahodos 10 saat miiddotindo molekulyar hidrogenin yaranma siirotini hesablasaq, sulu
mohlulda W(H,)=5.00¥10"*, SAM olan miihitds W(H,)=8.89*10"" molekul/(q*san)-ya qoder
artar. Bu da reaksiya siirotinin 1,78 dofs artmasidir. Uygun olaraq, prosesin radiasiya-kimyavi
cximi  G(Hz)=30.49-dan 54.20 molekul/100eV qodor artar. Stabillosmo marholosine
yaximnlasdiqca reaksiya siirotlori nisboton zoifloyorsk, W=(2.08+5.83)*10"" molekul/(q*san)
qiymatlorini alirlar.

Sokil 2-do mexaniki qgarisig olan TiO, vo nano ALOs; oksid sulu mohlulunun
radiolizindon molekulyar hidrogenin yaranmasi kinetikasi gostarilmisdir. Analoji olaraq, kinetik
asilihiglar iki tip mohlullarda Syronilmisdir ki, birinci sistemds 0,1 qram TiO; vo 5 ml SAM,
ikinci sistemds iso 0,1 gram TiO; va 0,2 qram 20 nm 6l¢iilii nano AL O3 oksidi qarigdiraraq 5 ml
SAM mohlulunda hall edilmis vo hor iki sistemin radiolizi 6yronilmisdir.
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Sokil2. y-siialarin tesiri ilo su vo nanohissacik qarigiq sisteminin radiolizindon yaranan molekulyar
hidrogenin kinetik asililigi (0.1 q TiOy+5 ml SAM, 0-0.2q ALO;+0.1 q TiO,+5 ml SAM, T=24°C,
P=0.95 kQy/saat).

Sokil2-don goriindiiyii kimi kinetik sahado su +TiO;, sistemino aliiminium oksidi alave
etdikdo, sistemdo yaranan molekulyar hidrogenin ¢iximi 2,14 dofo artir. Gdtiiriilon titan vo
aliminium oksidlorin miqgdarma goros, kinetik sahonin 1=10 saat miiddotindo SAM mohlulundan
molekulyar hidrogenin yaranma siirati: TiO,-doW(H,)=2.59*10", sistemo nano ALO; oslavo
edildikdo W(H,)=5.56*10"* molekul/(q*san)-ya qodor artir. Uygun olaraq, prosesin radiasiya-
kimyavi ¢iximi da G(H,)=15.81+33.88 molekul/100eV-a qodar artar.

Alinmis natica:
y-stialarin tosiri ilo su, nano ALOs va dispers TiO, qarisiq sisteminin radiolizindon molekulyar
hidrogenin yaranmasinin kinetikasi todqiq edilmisdir:

. Su va TiO; mohluluna SAM olava etdikdo, sistemdo yaranan molekulyar hidrogenin
ciximi 1,78 dofo artir.
. Sistemo nano Ol¢giilii aliiminium oksidi olave etdikds, sistemds yaranan molekulyar

hidrogenin ¢iximi 2,14 dofo artar. Molekulyar hidrogenin yaranma siirati titan oksidinin
SAM mohlulunda W(H,)=2.59%10", nano aliiminium oksidi olave edildikdo
W(H,)=5.56*10"" molekul/(q*san)-o qgodor artir. Uygun olaraq, prosesin radiasiya-
kimyovi ¢ixim1 da G(H;)=15.81-don G(H;)=33.88 molekul/100eV-a qodor artar.
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SU, NANO ALO; VO DISPERS TiO; QARISIQ SISTEMININ FOTOLIiZINDON
MOLEKULYAR HIiDROGENIN ALINMASI KiNETIiKASI

H.M.Mahmudov, V.K.Karimov, X.Y.Nasirova, S.0.Hasonova,
S.9.Mammoadova, X.S.Axundova
AMEA, Radiasiya Problemlari Institutu, Baki, Azarbaycan
hokman@rambler.ru

Tomiz su molekulunu parcalamaq boyiik enerji (temperatur) tolob etdiyindon miioyyon
termokimyavi tsikllordon, nanodl¢iilii sistemlorin yeni fiziki effektlori vo qeyri-adi xassalorindon
istifado etmoklo, bu problemi holl etmok miimkiindiir. Istifado olunan mohsullarin udma
spektrlori imkan verir ki, A=200-400 nm dalga uzunlugu intervalinda fotokimyovi iisulla su
molekullarini parcalamaqgla molekulyar hidrogenin alinmasi1 miimkiin olsun.

Tacriibonin aparilmasinda m=0.02 qram, d=20 nm 6l¢iilii, Al,Os, 0.1 gram, d=20 mkm
TO,, distillo olunmus tomiz su vo gatiligi C= 0.0002qg/ml sathi aktiv madds (SAM) sistemindon
istifade olunmusdur. Hazir mohlullar 25 ml optik kvars reaktorlarda intensivliyi I=1.25%10"
kv/san olan asag1 tozyiqli stia (PRK-4, DRS) lampalarinda At=0-1,0 saat intervalinda, miixtslif
temperaturlarda siialandirilir. Fotoliz  naticesinds almman H-in qatiligr “T'azaxpom-3101~
xromatoqrafinda  analiz  edilmisdir.  Cihazin H;-no  goro  hossashgt  K=8.6*1013
molekul/(sm3*mm)-dir.

Maye fazada yaranan mohsullarm udma spektrlori UV-Visible Spectrophotometr Cary-50
(Varian) cihazinda A=200+800nm intevalinda dyronilmisdir.

Barbotaj etmoklos sistemo vurulan hava axininin siiroti V= 20+40 ml/doq. olmusdur.

Mbohlulda yaranan hidrogen peroksidin migdar1 KMnOjy titrloms yolu ils toyin edilib.

Sokil 1-da distillo edilmis su, nano Olciili ALOs + H,O vo TiO,+ H,O qarisiq oksid
sisteminin fotolizindon yaranan molekulyar hidrogenin kinetik asililigi verilmisdir. Kinetik
asililigdan goriindiiyli kimi At=0+1,0 saat intervalinda hor ii¢ sistemds molekulyar hidrogenin
yaranmasi xatti olaraq artur.
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Sokill. Su vo nano 6lciilii qarisiq oksid sisteminin fotolizindon yaranan molekulyar hidrogenin kinetik
asilihig ([-ALOs+H,0, x-TiO,+H,0, A- distilo edilmis su, T=24°C, [=1.25*10"" kv./saat).

Sokil 1-don goriindiiyii kimi kinetik oblastda TiO, vo su sistemindon yaranan molekulyar
hidrogenin ¢iximi tomiz suya nisboton bdyiikdiir. Sistemo Al Os olave etdikdo molekulyar
hidrogenin ¢iximi 7.6 dofo artir. Kinetik oblast xatti oldugundan molekulyar hidrogenin yaranma
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siiroti sabit  galr, ALO; olan sistemds W(H,)=0.306*10", TiO, vo su sisteminds
W(H,)=0.04*10"" vo tomiz suda W(H,)=0.00789*10'* molekul/san-ya olur. Uygun olaraq,
prosesin foto-kimyovi ¢iximi ¢(H,)=0.024, ¢(H,)=0.0032 vo ¢(H;)=0.0005 molekul/kvant-a
borabar olur. TiO; sulu mohlulunda kvant ¢iximlarinin azalmasinin asas sobabi titan oksidlorinin
suda yaxst holl olaraq reaktor sothinin O6rtmosidir. Bu sobobdon do diison kvantlar1 sistemo
buraxmir vo fotokimyovi prosesin bag vermasi zaifloyir.

Maye fazada yaranan mohsullarin udma spektrlori UV-Visible Spectrophotometr Cary-50
(Varian) cihazinda A=200+800nm intevalinda dyronilmisdir. Fotoliz olunmamis su sisteminda
Abs-nin miitlog qiymoati 0.25 oldugu halda sistem fotoliz olunarsa, bu qiymot 0.42-yo va sistemo
olavo oksigen verilorok fotoliz olunarsa, qiymat 0.82-yoa qodor artar. Fotoliz olunmus Al,Os —su
sisteminds mohlulun Abs-i 1.1-olarsa, sistemo alavo oksigen verilorok fotoliz olunarsa, qiymaot
3.2-ya godor artar.

KMnOy titrlomo yolu ilo fotoliz olunmus nano 6lgiilii ALO; +su sistemindo yaranan
H;05-nin  miqdar1  m(H,0,)=0.003 qr./ml ve distillo olunmus su sisteminds
m(H202)=0.0022qr./ml olmusdur.

Bu da bir daha sistemds fotoliz prosesinin bas vermasini, H,O, vo OH radikallarmin
yaranmasini tasdigloyir.
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IOJIYYEHHUE I'A30BBIX ITPOAYKTOB U3 TBEPJOM BHUOMACCHI
O BO3AEMCTBUEM I'AMMA U3JIYUEHUA ITPU PA3JIMYHbBIX
TEMIIEPATYPAX

3.3.XaaunoB, O.M.Maxmynos
HAHA, Uncmumym Paouayuonnvix [Ipobaem, baxy, Azepbaiioxcan
z.khalilov@gmail.com

Hcnonps3oBaHne BOAOPOAa KaK TOIUIMBA HE HOBHHKA, OJIHAKO, TIOKA CIIOCOOBI MOJTyICHUS
BOJIOpPOJIa HE COBCEM CIOCOOCTBOBAJIM 00pa3zy BOAOPOJa KaK YUCTOrO, IPOCTOTO U 3KOHOMHOTO
sHeproHocutend. Kak wu3BecTHO, cerojgHss Haubosiee MIMPOKO MCHOJIb3YEMbIM CIIOCOOOM
MoJTydeHus1 Bojoposia Hy sBisieTcst BBIICIICHHE €ro M3 TOPIOYHX MCKOTIAeMbIX, B YaCTHOCTH, U3
MPUPOJHOTO Tra3za. TeXHOJOTHWH, KOTOpPhIE MPH 3TOM HWCIIOJIB3YIOTCS, HYXKIAIOTCS B BeChMa
BBICOKHMX TEMIIEpaTypax, 4To YpeBaTo, HAIpUMED, BbIIeIcHHeM HexenarensHoro CO, na u camu
MIPOLIECCHI SABIISIOTCS MHOTOCTYIIEHYATBIMH, YTO MOJKET OBITh 3KOHOMHUYECKH HEBBITOJHO H
TpedyeT pa3pabOTKH JOTIOTHUTEIHHBIX TEXHOJIOTUN U MEXaHU3MOB.

B mocnennee BpeMst BO3pOC HHTEPEC K IMOTYICHHUIO U3 IPEBECHOTO CHIPhS KHUIKHX U

ra3oo0pa3HbpIX  HPOAYKTOB  METOAAMH  NHPOJH3a. [ eMHUIEIUTION03bl  TIEPBBIMU
HOJBEPralOTCS TEPMUUECKOM JECTpyKLUHM B MHTepBaie Temmeparyp 170-260°C, 3arem uuer
pacman uemnonossl (240-350°C) u jurmuna (280-500°C). Hacrosmas pa®oTa HOCBSANIEHA
paJMalOHHO-TEPMOXHUMHYECKONH KOHBEPCHHM KOMIIOHEHTOB TBEPIOW OHMOMACCHl JTUCTBEHHBIX
(my6, Oyk) u xBOWHBIX (cocHa) mopoa. M3ydeHbl KMHETUYECKHE 3aBHCHUMOCTH OO0pa30oBaHUSA

TOPIOYNX Ta30B OT INOTJIONIEHHON 03Bl YCTAaHOBJIEHO, YTO NpH 3HadeHnm 103 D<10 xI'p (D
=0,48 I'p/cek., t=5 uac) BbIXOJbl Ta3000pa3HbIX MPOAYKTOB YyBEIWUYUBAECTCS, HajbHEiliee
noBbilieHre 4036l D>10 k['p mpuUBOIUT K HACBIIIEHUIO OT UCXOJHOTO 3HadeHUs. Kunetnueckue
3aBMCHMOCTH TIOKa3bIBAIOT, YTO IPOIECCHl ra3oobOpazoBaHusi mpu Temmeparypax 300 u 350
YBEJIMYUBAIOTCA. B  COOTBETCTBMM € OSTUMHU TeMIEpPaTypHbIMU HHTEpBaJlaMU CTEMEHb
MIpeBpaIeHus TBEPAO OnomMacchl B ra3oByio a3y yBenuuuBaercs B 2+5 pa3a. B atux ycnoBusix
CTENeHb NPEBPAIEHHUs TBEPION GHOMACCHI B Ta30Bbie MpoayKTsl ipu T=300-350°C cocraBiser
0,01+1,46%.

BbIABIEHO 4YTO, NMpHM MaNbIX [103aX MIPOLEHTHOE COJAEPIKAHUE JIETKUX YIIIEBOJIOPOJIOB
0oJbIIe, YEM TSDKEJBIX, a MPH YBEIMUYEHUU BpEMEHH O0iydeHus 3To cooTHoueHue (t>10 yvac)
MeHseTCs. DTO OOBSICHSIETCS TeM, YTO MPU OOJBIIMX J103aX U3MEHSIOTCS (PU3HKO-XMMHUYECKUE
cBoiictBa TBepaoil Oumomaccel. Ilpu D>10 «I'p npoucxoast BHYTpEHHUE CTPYKTYpHbIE
MIpeBpALLEHUSI.
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EVALUATION OF CORROSION RESISTANCE MECHANISM ELECTROLESS Ni-P
LAYER UNDER H;0; ENVIRONMENT

A.A.Garibov, T.N.Agayev, M.Y.Hashemi
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
agayevteymur@rambler.ru

Electroless Ni—P alloys are produced as coatings on a broad variety of substrates. They
exhibit a corrosion resistance that is superior to pure nickel but does not form a NiO oxide film
(passive film) as pure nickel does. Despite the fact that many mechanisms have been proposed to
explain this superior corrosion behavior, no consensus has yet been reached. In this research
electroless Ni-P coatings were deposited on stainless steel AISI 304. Deposits have been
irradiated in 30% H,0, environment with a ®®Co gamma source at a dose rate of 0.48 Gy/s at
ambient temperature. Then XRD, EDX and XPS surface analytical methods have been combined
in order to gain a deeper insight into the mechanisms underlying the corrosion resistance of
electroless deposited Ni-P alloys with phosphorus content 9-12wt. % in H,O, solution under
gamma irradiation.

Results shown in Fig(1 -3) and Table 1 that related to XRD , XPS and EDX analysis has
shown that the elemental phosphorus is enriched at the interface between the alloy and the
outermost surface in contact with the corrosive solution. These results suggest the following
conclusions: the high corrosion resistance of electroless deposited Ni-P alloys can be explained
by a strong enrichment of elemental phosphorus at the interface which limits the dissolution of
nickel via a diffusion mechanism and finally formation of P203 oxide at surface layer. This
layer accounts for the diffusion controlled dissolution of the alloy. Thus it was clearly shown that
the corrosion behavior of the EN specimens was predominantly influenced by the morphological
and surface compositional aspects of the deposits
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Fig 1: XRD of Ni-P layer: a) before, b) after irradiation and c¢) XPS of Ni-P surface after
irradiation state
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Fig 2: EDX of Ni-P (a) before and (b) after gamma irradiation

Tablel: The chemical composition of the electroless Ni-P deposit before and after gamma
radiation

element Before irradiation (wt %) After irradiation (wt %)
Ni 88 48.6
P 12 12.8
) - 38.6

o, Ni dissolution is } 5%
U o blocked

i .

@09 ¢

Fig 3: Schematic models for chemical passivation of Ni—P deposits during corrosion in H202
environment
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BJIUSIHUE y-OBJYUYEHUSI HA TEPMOS/IC U TEILIONPOBOJHOCTD
MOHOKPUCTAJLIOB Ln, ,Sn, ,Se (Ln—Pr,Th, Er)

Jx.N.I'yceiinos, M.U.Mypry3os, Il1I.C.Ucmannos, T.A.I:xkapapos, P.d.Mamenosa
Aszepbatioxcanckuii I'ocyoapcmeennuiii [ledacocuueckuii Ynueepcumem

cih_58@mail.ru

B mHacrosimem COOOIIEHWM TPHUBOIMTCS PE3yJbTaThl HCCIENOBAHUS BIUSHUE -
OO0JTlydeHHsI Ha TOPMODJC M TEIUIONPOBOTHOCTh  KPHUCTAIOB Lngg;Snge9Se (Ln-Pr, Tb,
Er). 3ydueHbl HEKOTOpbIE 3JEKTPO(PHU3NUECKHE CBOMCTBA IMOJIYYEHHBIX 00pasLoB /0 U HOCIE
oOnydyeHus: B IIMpoKoM TemneparypHoMm wuHTepBaie (80-420K). B kadectBe ucTOYHHKA
HCIIoNB30Bai u3otor *°Co ¢ sHeprueil kBauToB 1,25 MaB, no3a o6myuenns 6su1a D=65 Mpao.

Ha pucynke 1 nmana temmepaTypHasi 3aBHCHMOCTH TEPMOXJC(C) I MOHOKPHCTAIJIOB

Lny Sy oS¢ (Ln—Pr,Tb, Er) Kaxk

BUJIHOOOpaszen SnggoProoiSe wumeer p-tum, a

O6pa3IIBI Tb(),()lsno,ggse " Sl’l()ggEI‘Q()]SC HUMEIOT N- N'M +40(
tiun  mpoBoguMocTu. [locine oOmyueHus npu

temneparype T=77K 3HaueHHME TEpPMOSIC B
oOpasue SnggoProoiSe ymenpmmnocs Ha 19%, a
151 o6pa3u03 Tbo,()]Sl’lo,ggse u Sl’loggEI‘qo]SG
COOTBETCTBEHHO yBenuumioch Ha 25% u 60%.
IIpu temmneparype xe T=300K naGmronaercs
YMEHbBIIIEHHE 3HAYEHHE TEpPMO’JAC A o0pasua
Sngo9ProoiSe wa 10%, a gns oOpa3uoB
Tbo,()]Sl’lo,ggse n Sl’loggEI‘omSG COOTBETCTBCHHO
yBenmuenue Ha 20% wu 17%. C pocrom
TeMIIepaTypbl OTHOCUTEJIbHOE W3MEHEHUE
TEPMO3/IC YMEHbBIIIAETCS.

Ha pucynke 2 pana TtemneparypHas

s
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Puc.1. TemneparypnaszaBucumocts tepmoszc: - SnS;
2- Sn(,,ggPr(,,mSe; 3- Tb(,,(,]Sn(,,ggSe;4—

Sng,90Er 01Se(cniowinbie aunuu coomgemcmayiom nocue

3aBHCHMOCTh  TCIUIOLPOBOJHOCTH JUIsi  MOHOKpucramia  Ln ,Sn, gSe (Ln—Pr,Tb,Er)

JUinTenbHBIA 00KUT BCEX 00pa3loB MOCTYXWJI MPUYMHOM yBETUYEHUs TeIuionpoBoAgHocTu. C
yBEJIMYEHUEM B 00pa3liax KoJIM4YecTBa mapaMarHuTHeIX aToMoB Pr, Tb u Er, xak u oxunanocs,
IPUBEJIO K YMEHBUIEHUIO TeronpoBogHocTu. C yBenndyeHHeM KojuuecTBa aromMoB P30 B

COCTaBe, MIPUBOIAIICH K YMEHBIIEHUIO
TEIUIONPOBOJHOCTH, CBS3aHO c
HEPEryJIupyeMOCThIO KpUCTAJIINYECKON

CTPYKTYpO#l (POHOHOB M APYTHMMHU PACCEUBAHUSIMHU
Ha nedeKTax.

B crasax  Lny oS, 0Se (Ln—Pr,Th, Er)

TEIUIOTa B OCHOBHOM TiepeHocutcs: poHoHamu. J{o
oOydeHUs  AJNEKTPOHHAS  TEIUIONPOBOIHOCTH
o0pa3loB B HUCCIEAYEMOM  TEMIIEPaTypHOM
UHTEpBaJe cocTaBJisiia oT oOuieit
terionpoBogHoctu 7-12%, a mocne ob6mydeHHs
00pasnoB Y -imydamMu 0OIIasi TEIUIONMPOBOTHOCTh
YMEHbIIAETCsA. JTO TOKa3bIBaeT, YTO Ha pSIAY C
BJIIMSIHUEM Y -J'Iy‘ICfI BO3HHKAIOT MOOIIOJIHUTECIBHO

paauanroHHbIE neheKTHl. Pagnanmonueie
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HOCTH: 1-SnSe; Z—Sn(,,ggPr(,,mSe; 3—Tb()v()1S}’l()v ggS€,'4—
Sng,90Er0,01Se(cnnownbie JUHUU COOMBEmMcmeyom
JIUHUAM nocae 0OnyYeHust)
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neQeKThl CayXaT HPUYMHOM YMEHBIIEHUS TEIUIONPOBOJHOCTU PEIIETKU, U YBEIHMUYEHUEM
AJIEKTPOHHOU TemtonpoBoHoCTU. Tak, npu Ttemneparype 300K TemnonpoBOAHOCTh PEHIETKH(

MoHokpucTaimia 1bhgg;SngeeSe ymenpmuaocr, Ha 8%, a 3JEeKTpOHHAS TEILIONPOBOIHOCTH
/ y ,

yBenuuuiach Ha 28%.
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CHHTE3 AMAHOCOIEPKAIIUX SMMOKCHIHBIX MOHOMEPOB B KAYECTBE
CEHCUBUJIN3ATOPOB JIAA PAIMALITMOHHOMU BYJIKAHU3AIIUU

M.I'.Beamnes, O.B.Ackepos, LHI.M.Mamenos, M.U.lllatuposa, H.H.I'ax:xxuesa
HAHA, Uncmumym Ionumepnovix Mamepuanos, Cymeaum, Azepoatiodxcan
HAHA, Uncmumym Paouayuonnvix [Ipobaem, baxy, Azepbaiioxcan
mveliyev@mail.ru

WuTepec kK XUMUM aMHHOCOJEPXKALIUX COEIWHEHUH, B TOM YMCIE HENpeAeTbHBIX
aMUHOCIIUPTOB, UMEIOT 0O0JbIIOE MPAKTUYECKOE 3HAU€HUE B OOJIACTU PaJUAlMOHHON XUMUU
nosuMepoB. bosblioe KOJIMYECTBO HUMEIOUIMX TMOJSPHBIX TPYNN aKTUBHPYET B Ipoliecce
00y4eHHs paJuallMOHHO-XUMHYECKUH BBIXOJ] CIIMBOK B MAaKpOMOJIEKYJIE MOJUMEDA.

B cBf3M ¢ U3NOXKEHHBIMM BBIIE HAMHM OCYIIECTBJIEH CHUHTE3 HENpPEAeIbHBIX
aMUHOCOJIEpXKAILUX JMOKCUIHBIX COCJAMHEHUH IyTeM B3aUMOJCHCTBHUS aMHHOCIUPTOB C
snuxjopruapuHoM B rnpucyrctBuu  BF3*OFEt,cnanbheiimueM AeruapoXJIOpUpOBAHUEM B
MPUCYTCTBUU IEJIOYH ¢ 0Opa3zoBanueM MpoaykToB (I-1V)cienyromeii o6miert popmyb:

R—O —/V (1-1V)

~ v
O N O
/\/ \/\/ \Hn/N\/\/ NN n=2(1), 4(II)

/7
L =
/\/O o) NEt, V)

RN

CrpyKTypa MOIy4EeHHBIX COEIMHEHUHN MOTBEPKICHA TaHHBIMU CIIEKTPOCKOIIUH.

B mnacrosmem cooOlieHuu MNPUBOJUTCS JaHHbIE CHUHTE3a U POJIb aMHHOCOJIEPKalIuX
snokcuHbIX MoHOMepoB (I-IV)B pammanmoHHO-XMMHUYECKHMX Mpoleccax IMpU paararidioOHHOM
BYJIKAHM3AI[MU YKA3aHHBIMU COEAMHEHUAMHU. {11 MpoBeneHus paauallMOHHOM BYyJIKaHU3AlUU
HCII0JIb30BaHbI 3MIOKCUHBIE MOHOMEPHI B cocTaBe OyraaueH-HUTpWIbHBIX KayuykoB (BHK) B
KauecTBe ceHcuOmnuzaTopa 1,5-3,4 mac.4. Ha 100 mac.u. kayuyka.

[Tokazano, 4TO ONTUMAJIBLHBIN BBIXO/] CITMBOK MOsBIsAETCS B obsactu 103 20 Mpan. Merogom
UK-cniekTpockonuu ycTaHoBlieHa MoJiekyisipHas crpykrypa BHK wu  omnpenenena ponb
SMOKCHJHBIX MOHOMEPOB IIPU PAJMALMOHHOM CIIMBAaHUU. YCTAHOBJIEHO, YTO J03upoBKa 3,0
Mac.4. aMuHO-3MOKCUIHBIX MOHOMEpOoB (I-IV)B cocraBe BHK cHmkaer mornormiensie 10361 B 2
paza.

83



“RADIASIYA TODQIQATLARI VO ONLARIN PRAKTIKi ASPEKTLORI” VIII KONFRANS
20-21 Noyabr, 2013, Baki, Azorbaycan

OBTAINING MOLDED ELASTOMER MATERIALS BY METHOD OF
THERMORADIATION VULCANIZATION

S.M.Mammadov, S.A.Rzayeva, A.A.Garibov, A.A.Farajov, A.M.Aleskerov,
J.M.Mammadov
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
siraz_mmS55@mail.ru

Molded elastomer materials are widely used in the petroleum and petrochemical industry.
The distinguishing feature of these materials is the combination of low (200%) elongation values
with high hardness (not less than 80 TM-2). Elastomer materials usually were obtained on base
of acrylonitrile butadiene- rubber (SKN-40) with high containing acrylonitrile: also used NBR
with combination termoplasts and phenol-formaldehyde resin.Wide application has elastomer
mixtures to produce high quality seals, combined with the low molecular weight ingredients
(sulfur, kaptaks, stearin, gum, etc.).When it is vulcanizate with sulfur in such mixtures
vulcanization is not observedcompletelywith the ingredients.

Therefore in this case using of the method thermal radiation vulcanization is perspective.

In this paper it was shown the opportunity to obtain of molded elastomer materials by
high-energy radiation. We study the properties of the vulcanizates obtained from mixture of
NBR with polyvinyl chloride in the presence of sensitizers and polyester triazine compounds,
and cross-linking agents chlorinated aromatic compounds. For harder materials introduced in
mixture the carbon black P324. Irradiation was carried out on y-source Co®, the adsorbed doses
ranged from 100 to 1000kGy.

Study of thermal radiation curves shows the changing of cross-links in the samples SKN-
40-PVC-30 in the cross-linking systems during vulcanization. Formation of a three dimensional
structure occurs by interaction of polymer radicals formed upon irradiation of the mixture with
0.2 wt. p of sulfur. The introduction of sulfur can improve the physical and mechanical
properties of the vulcanized rubber. At the irradiation of sulfur vulcanizate by dose 250kGr occur
improvement the tensile strength of range 10 to 15 MPa, and hardness of range of 60 to 65 by
Shore A and at 300% elongation.

84



“RADIASIYA TODQIQATLARI VO ONLARIN PRAKTIKi ASPEKTLORI” VIII KONFRANS
20-21 Noyabr, 2013, Baki, Azorbaycan

RADIATION - CHEMICAL CROSS-LINKING OF SATURATED ELASTOMERS
WITH POLYMER PEROXIDES

S.M.Mammadov, T.F.Gojayeva, A.l.Azadaliyev, J.S.Mammadov, A.M.Aleskerov
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
siraz_mmS55@mail.ru

Recently increase interest to cross-linking of highly saturated polymers by irradiation in
the presence of organic peroxides.As a cross-linking agent for hydrogenated NBR have wide
application derivatives of aliphatic hydrocarbons, such as tetrachloro ditretbutil peroxide.

Previously, it was shown that the radiation cross-linking of hydrogenated NBR with
aromatic peroxides have a high structuring properties. The presence of a small amount of
polymer units can adjust the properties of the elastomer with the residual of unsaturated group,
and in the structuring of the process conditions. The presence of residual unsaturation in the
polymer cross-linking groups and the condition of the process, allow regulating elastomer
properties.

Some works describes a number of carboxylic acids for peroxide-vulcanization of
saturated elastomers. However, products of this class have not found technical application due
with the destruction at low dose of irradiation and the low temperature of decomposition.But the
peroxide compound 1,4-bis-tert butyl peroxy isopropyl benzene has a very high half-life time
and ensures cross-linking in the presence of other cross-linking agents.

There was no information about introduction of symmetrical triazine and allyloxy
hydrooksi propil bis-N, N “diamino ethane compounds at cross-linking of hydrogenated NBR
with polymer peroxides until now.

This report presents investigation of radiation-chemical cross-linking of saturated
elastomers by using the sol-gel analysis, also by physical and chemical methods for the study of
the spectral measurement of molecular structure of HNBR with showed organic compounds.

It was shown that the increase of viscosity related with the formation of the spatial
structures by the intermolecular cross-linkingin the range of 80-100 Mrad doseage.A result of
research of the structural parameters found that the magnitude of the radiation-chemical yield of
chains in the grid butadiene units in the range of 80-120 Mrad dose for systems 1 and 2 is 4.2
and 6,3 ¢ 105 mole/cm3.

Analysis of the EPR spectra (without irradiation) showed that in the interaction of
polymer peroxide with HNBR, polymeric peroxide decomposes into free radicals in excess of
the fine structure.
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RADIATION-CHEMICAL TECHNOLOGY OF OIL AND ENGINEERING
EQUIPMENTS

S.M.Mammadov, A.A.Garibov, A.A.Farajov, A.l.Azadaliyev, N.N.Gadzhieva,
S.A.Rzayeva, T.F.Gojayeva, A.K.Salehov
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
siraz_mmS55@mail.ru

One of the most important directions of science and technology progresses is the
production of polymer materials with expected combination of properties. Significant
perspectives for the development of this direction have opened the radiation chemistry of
polymers.

There are having two purposes during radiation cross-linking of polymers: to give to the
product form stability at high temperatures, i.e extend the temperature range of exploitation, and
to realize effective molded and non-molded details. The product becomes more complex
additional valuable properties characteristic of cross-linked polymersdue to the formation of the
spatial grid in the material.

In the Institute of Radiation Problems of ANASthe scientific and technical bases of
radiation technology applied to the problems of the oil and engineering technology were
developed.

The main goal of radiation cross-linking of polymer products is to achieve the given
concentration of cross-links with the required degree of uniformity. However, the achievement
of optimal technical and economic indexes of radiation-process production of molded products is
determined by the level of scientific and technological decisions of three main tasks.

1. Creating recipes of polymer materials that have the best combination of properties is
achieved at medium doses absorbed.

2. Creation of economic isotopic sources of electron accelerators with the required
physical and chemical parameters.

At the present experimental laboratory production of a wide range organized, which
developed in the laboratory of radiation chemistry and technology of polymers and composites
specifically for radiation cross-linking, which are in increasing quantities applied sealants for
equipment engineering technology.

Application of the radiation-chemical vulcanized compositions based on acrylonitrile
butadiene rubber enables widely varied exploitation properties of materials.

The most important parameter used in radiation technology of elastomer composition is
absorbed radiation dose necessary to achieve the optimum combination of material properties. It
characterizes the quality of the radiation-vulcanized elastomer (a lower dose, the lower the
concentration of radiation-induced defects and, therefore, the higher it’s aggressive resistant
during exploitation), and directly determines the feasibility of radiation technology process,
including the capacity of the plant.

To organize the development and production of molded products of the learning process
on a laboratory scale and most preferably used as radiation ¥ -sources Co® and electron

accelerators with certain physical and technical parameters.
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RADIATION COPOLYMERIZATION OF POLYFUNCTIONAL ALLYL MONOMERS

S.M.Mammadov, E.M.Aliyev, A.N.Azadaliyev, R.R.Mammadova,
S.Z.Malikova, M.H.Valiyev, O.V.Askerov
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
siraz_mmS55@mail.ru

The copolymerization reaction is used for the obtainment of mechanical precious
materials on the base of unsaturated allyl monomers.

There are a lot of worthy technical properties of the solutions of polyethers in monomers.
Within the copolymerization of allylglycidil ether with ethylene diamine, the auspicious
conditions for the stitching are formed in this system. These conditions are lead to the
obtainment non-defect polymer materials with high mechanical strength. The structure of the
polymers contains allylglycidil ether and ethylene diamine which helps to the determination of
properties of obtained polymers. It makes a premise for the obtainment of polymer materials
with complex properties.

Within this purpose the interrelation of the initial properties is the important issue. The
two issues which related to these properties are shown below and they dedicated to the current
issue.

1. The elicitation of the features of radiation cross-linking of allyl monomers with
diaminomethane.
2. The ascertainment of the correlation of initial properties with structure and the

properties of the obtained copolymers by the radiation method.

Allylhidroxypropyl is the monomer which is used enormously for the copolymerization
of the saturated and unsaturated monomers.

The radiation copolymerization of the allyl monomers with the diaminoethane was
studied.

During the copolymerization reaction of the allyl monomers with the diaminoethane
some kinetic parameters of the structure under the influences of the y rays of Co® were
identified. The progress of the work was the control by the change of the gel fraction and the
specific volume of shrinkage. It has been concluded that the copolymerization of these systems
can be carried out between -196°C and 120°C.

Within this reaction the total rate constants decreases by the 0.2-0.4 sec”. The obtained
data approves the fact of the radical precious features of copolymerization of the reaction which
leads to the structure of the polymers.
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PAIUAITMOHHO-XUMHNYECKOE MOJU®ULIUPOBAHUE 3JIACTOMEPOB
INJIACTUKAMMU

HI.M.Mamenos, C.B.P3aeBa, 3.H.AxmenoB, A.A.I'apu6oB, 3.M.Asues, /.lLLIl.Mamenos
HAHA, Uncmumym Paouayuonnwix I[Ipobaem, Baky, Azepbatioscana
Aszepbatioxcanckas I'ocyoapcmeennas Hegpmanas Axademus, baky, Azepoatioscan
ahmedov-elbrus@hotmail.com

HccnenoBano BiMsIHUE Y-O0JIYUCHUIO M PA3IMYHBIX JO3WPOBOK XJIOPCYIb(PUPOBAHHOTO
nommdTIwieHa (XCIID) u moamdUPHBIX CMOJI Ha TEXHOJIOTHYECKHX U DJIEKTPO(DU3UICCKUX
cBorictB cMeceit. CoBmemenne kayuyka CKC-30 APKM-5 xnopcynbsdupoBaHHOTO ¢O CMOJIaMH
MIPOU3BOIMIIOCH MEXaHHMUYECKAM CMEIICHHEM Ha Basibliax. TemrepaTypa CMEIICHUS Ha BajbIlaxX
MO0MPAIOCh TAKUM 00pa3oM, 4TOOBI IPOMCXOIUIIA TIOJTHASI TOMOT€HHU3AIAS CMECH.

CpaBHHTENIbHAS OIICHKAa CBOWCTB TMPOM3BOJMUIIOCH IO CICAYIOIIMM IOKa3aTeJsIM:
IUTIACTHYHOCTh, TBEPJOCTh, MOJICKYJSIDHBI BeC M JIUAJIEKTpUYeckue cBoicTBa. CoBMEIICHHE
AMaCTOMEpPOB ¢ MOIUAGUPHBIME cMojaMu ¢ ydactueM XCIID ymydimaeT TEeXHOJOTUYECKHE
cBorictBa cMeceil. Hanbouee addextuBHbIM criocodom BBeaeHue XCIID B amacTtomep sABisieTcs
cMelnenue ero kayaykamu rmpu 70-80 °C. B aToM cirydae 10CTHIaeTcs MojHas FOMOTEHU3aAlUs 1
HEKOTOPBIC YIYUIICHHE TEIJIOCTOMKOCTH U TBEPIOCTH.

OCHOBHBIMH  TTOKA3aTEIISIMU, XapaKTEPHU3YIOIMIUE dJICKTPOU3OJISAIMOHHBIC CBOMCTBA
BYJIKAHHU3aTOBb CIYXaT yAEIbHOEC OOBEMHOE COIMPOTHBIICHUE, UIJICKTPUYECKHE TOTEPH,
JVDJICKTPHYSCKAs TIPOHUIIAEMOCTh W JJIGKTPUYECKas MPOYHOCTh. BenuuumHy yISIBHOTO
00BEMHOT0 COMPOTUBIIEHUS TTyTeM noa0opa cmecedt ot no3upoBku XCIID u [I13C nmpaktuuecku
MOXKHO BapbHpoBaTh B mpegenax or 10 go 10" oMm.cM.T.e. MOIYd4HTH MPOBOISAILYIO
AJIACTOTUTACTUKOB. ONTUMabHbIe (DU3MKO-MEXaHHUSCKHUE IMOKA3aTeNId JOCTHTAIOTCS TPH JI03€
obmyuenus 500 kI'p.

Nzyuenne Bausnus XCIID mokazano, 49ro mpu ydacTue MOJUIPUPHONH  CMOJIBI
MIPOUCXOUT3HAYNTEILHO 00JIee WHTCHCHBHOC CHIDKCHHE OTHOCUTEIIBHOTO M OCTAaTOYHOTO
VIJTMHEHHS, YTOCBUICTEILCTBYET MPOTCKAaHUH TPOIECCOB CITUBAHUS MPH 00JIee HU3KUX JI03aX
ob6mydenust. DPPEeKTUBHOCTH PAJAMANIMOHHOTO CTPYKTYpHUpPOBaHUs Bo3pactaeT npu no3e S00-800
k['p.
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n VO p TIP Ag,;Te KRISTALININ T=300K TEMPERATURDA ELEKTRIK
XASSOLORI VO ONLARA RADIASIYA SUALANMASININ TOSIRI

R.A.Hasonova, F.F.Oliyev
AMEA Fizika Institutu, Baki, Azarbaycan

Isdo - n vo p tip AgTe kristalina P=0,76rad/san elektron siialanmasmm tosiri
oyronilmisdir. Molum olmusdur ki, n- Ag,Te kristali bu slialanmaya moruz qalmir. p- Ag,Te
kristalinda iso sitialanmadan ovval vo sonra S-sokilli VAX miisahido olunmusdur. Bu zaman
astana gorginliyi siialanma noticosinds azalmisdir ki, bu da radiasiya defektlorinin yaranmasi vo
elektron-elektron qarsiligh tesirin qeyri-elastiki xarakteri ilo izah olunmusdur.

Glimtis tellur kristali anomal yiiksok unipolyar ion kecriciliyina (superion kegiriciliyi) (1
Om™'sm™) malikdir ki, hans1 ki, bu xasso onun i¢ qofosde giimiis atomlarmmn yiiksok yiiriikliiklo
miqrasiyasi sahasindo yaranir. Aydin masolodir ki, bu ciir superionkeciriciliyi olan kristallar
xarici elektrik sahasindoki istigamatdon asili olaraq, ke¢iriciliyini artirib vo azalda bilor. Bu iso o
demokdir ki, xarici elektrik sahosi bu kristallarda yaranan defektlorin amalo golma enerjisini
artirib azalda bilor. Radiasiyanin tasiri ils bu ciir defektlorin amsals golmo ehtimali oldugundan,
Ag,Te kristalinda homin defektlorin konsentrasiyasinda artma miisahido olunmali idi. Bunun
iiclin biz bu kristalin bazi xassolorini radiasiyanin tosirina qodor vo ondan sonra totqiq etmok

mocburiyyatinds olduq. Niimunoler siialanma morkozi C{° olan y siialanmas ilo dozas1 150 M/

rad olan tosirindo 10 sutka orzindo aparilmigdir.

p- vo n-Ag,Te kristalinin radiasiyaya qador vo sonraki volt amper xarakteristikasi (VAX)
oyronilmisdir. Homin asililiglar p- Ag>Te kristali tiglin verilmisdir.

Molum olmusdur ki, n-Ag,Te kristalina radiasiyanimn tesiri ¢ox zoifdir. Lakin p-Ag,Te
radiasiyanin tosiri ohomiyyetli dorocodadir. Digor torofdon iso p- AgyTe kristalinda VAX S —
sokillidir. ©gor J(V) asililig1 siialanmaya qodor doyismasi ~30mA vo 0.85-da baslayirdisa,
stialanmadan sonra isa bu doyismo ~0,25mA-don vo ~0,2V-da miisahids olunur.

n-Ag,Te kristalina radiasiya siialanmasinin tosiri ¢ox az hiss olunur. Bu masaloni belo
izah etmok olar: kristalin (burada n-Ag,Te nozordo tutulur) hocmi miixtolif isarali yliklordon (

Ag® vo T™) amolo golmis domenlors par¢alanmisdir. Burada domenin Ag” kationu miioyyan

pozisiyalart tutmur vo bir domends yiiklorin paylanmasi liclin yaxin nizamliliq reallasir. Bu
zaman bir Ag" kationa uygun domenin enerjisi bdyiik olduguna goro digor siialanmanm enerjisi
onun miqrasiya etmasino bas etmir vo noticods yeni defektlorin omolo golmo ehtimali az olur.
Digar torofdon iso tosovviir etsok ki, domenin osas enerjisi elo Ag’ kationunun payma diisiir,
elocodo nizamsizliq onun hesabina ¢ox az doyisir, onda demok olar ki, hazirda tosir edon siia
enerjisi Ag' kationunun yiiriikliiyiiniin artmasma kifayot etmoyibdir. Bu iso onunla izah oluna
bilor ki, Ag,Te superion kristalinda siialanmadan ovval Ag' kationun miqrasiyas1 hesabina
yaranan defekt konsentrasiyast o gadar boyiik olur ki, (toxminen ~10****sm™) siialanma hesabina
yaranan defektlor imumi monzarads 6ziini gostors bilmomislor.

p-Ag,Te VAX silialanmadan avval vo sonra S-gokillidir. Lakin siialanmadan sonra bu
monzara nisboton doyisir. (diizlonir).

Bunun sabobini belo analiz etmok olar: Burada ~0,85V astana gorginlikdo miigavimot
nisbaton asag1 qiymatdon yuxari qiymato doyisir. Adston bu manzors coroyanlarm sunurlanmasi
(elektrik izolo ilo ayrilmis mikro maftillor) hesabina bas verir ki, haradaki, sunurlarda bir-biri ilo
corayanin sixlig1 imumi niimunonin qalinligma diison carayan sixligindan boyiikdiir. Gorginliyin
~0,85 V godar artmasi ilo asagi miigavimot intervalinda ragsi proses miisahido olunur ki, bu da
sunurlarda corayanin geyri-stabil olmasi ila alagali ola bilor . Burada gorginliyin azalmas ilo
VAX-da “ histerezis” miisahids olunur ki, o bir daha yuxar1 miigavimat halina qayida bilmir. Bu
o demoakdir ki, nlimuns do torsino miisbat effekt miisahids olunur, yani niimuns gorginliyin: I-
halda ~0,5V, II-halda iso ~0,3V giymoatinds ovvalki halina (yiiksok miigavimat halina) qayitmaq
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ovazing, asagl miigavimot halina qayidir. Bu halda miigavimat: I-halinda ~1,8 dofs, II-halinda iso
~20 dofo azalir. (I-stialanmaya qodor, II-hali iso slialanmadan sonra). Bu iso o demokdir ki,
yaddas effekti hor iki halda miixtalif olur. Stialanmadan sonra astana gorginliyinin doyismasi,
onu gostorir ki, II-da halda kifayst qodor defektlor omolo golmisdir vo onlar tobiotco
elektroaktivdirlor (elektromiisbatdirlor). Carayan sixlig1 isa har iki halda dayanigsizdir.

Hans1 ki, bu temperaturda Ag,Te kristali metal —yarimkecirici kecidi ilo struktur faza
kecidino moruz qalir. Bu hadisoni (miisbot tors effekt) niimunodo yaranan hor bir sunurda
gozlomok olar. Biitlin bu hallarin hamisinda donon yaddas effekti omolo golir ki, naticads
miigavimoatdon asili olan acaryaranir. Bu hadiso elektron-istilik effekti adlanir ki, S-gokilli VAX
yaranmasinda miihiim rol oynayir. Bu halda niimunodo termomexaniki vo elektrik xassoalori
miloyyon monada vohdot toskil edirlor. Sokildon goriindiiyli kimi siialanma bu effekti daha da
giliclondirmigdir.

n- vo p-Ag,Te kristallarinin tadqiqi gostarmisdir ki, n-Ag,Te sintez zamani yiiksok defekt
konsentrasiyasina malik oldugu tigiin elektron siialanmasma moruz qalmir. p-Ag,Te kristali iso
bu stialanmaya moruz qalir. Eyni zamanda p-Ag,Te kristalinda S-gokilli VAX miisahido olunur
ki, ondan yaddas elementi kimi istifade etmok olar.
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»-SUALANMANIN GeS LAYLI MONOKRISTALLARININ FOTOKECIRICILIK
SPEKTRIN® TOSIRI

A.S.9lokbarov, R.B.Bayramov, L.V.9liyeva
Azarbaycan Déviat Pedaqoji Universiteti
bayramov.razim@mail.ru

Layl yarimkegirici kristallarin optoelektronikada, holoqram yazilisinda istifads olunmasi
onlara olan maragi xeyli artirmisdir. Son zamanlarda aparilan todqigatlar géstormisdir ki, Ges
nazik 16vholi monokristallart litium ionlarin1 6ziinds saxlamaq keyfiyyotino malikdir. Bu iso
homin kristal vasitasi ilo kiilli miqdarda Giinog enerjisini toplayib saxlamaga imkan verir.

Birbasa orimo tisulu ilo sintez edilmis GeS polikristalin1 almaq ti¢lin xiisusi miigavimati
50 Om:sm olan germanium monokristalindan vo “B5” markali kiikiirddon istifado olunmusdur.
GeS monokristali iso Bricmen metodu ilo yetisdirilmisdir. Alinan monokristal p-tip olub,
desiklorin yiirikliyii 10 sm?/V-san, otaq temperaturunda, 10* Ik isiqlanmada fotohossasligi
~10%+10° tortibindadir [1]. GeS monokristalnin fotohassasliq oblast1 spektrin goriinen vo yaxin
infraqirmiz1 oblastia tosadiif edir. GeS monokristalinin fotokegiricilik spektrini tadqiq etmok
iiclin glimiis omik kontaktlar hom laym iizorindo, hom do laya perpendikulyar istigamotdo
goyulmusdur.

Fotokeciricilik spektrinds miisahido edilon iki maksimum kristalin anizotroplugu ils izah
edilir. Dogrudan da, 6lgmeni E //d vo E//b polyarlasmis isigla apardiqda zoif maksimum
tamamilo aradan qalxir, boylik maksimum iso zaifloyir [2].

Taodqigat isinin mogsadi xarici tosir vasitosi kimi radiasiyanin GeS monokristalinin
fotokeciricilik spektring tasirini dyronmoakdir. Miixtalif metodlarla aparilmis tadqiqatlar gostorir
ki, GeS monokristalinda dorin zobtetmo soviyyolori, rekombinasiya morkozlori, vakansiyalar
miivcutdur. Radiasiya siialanmasi hom yeni nov defektlorin yaranmasma, hom do mdvcud
vakansiyalarin annihilyasiya olunmasina sobab olur. y-siialarin atomlarla, daha ¢ox elastiki
togqusmasi naticosindo olavo defektlor yaranir. Ogor atoma verilon kinetik enerji rabito
enerjisindon boyiikdiirse, atom gofasinin diiyiiniinii tork edorok atomlararasi fozada qorarlasrr,
yerindo iso vakansiya yaranir.

Verilmis kristalda siialanmanin asagi dozalarinda defektlorin konsentrasiyasi kimyovi
defektlorin-vakansiyalarin konsentrasiyasina yaxin oldugundan onlarm annihilyasiyasi bas verir,
fotokeciricilik azalir.

Stialanmanin yuxar1 dozalarinda iso annihilyasiyadan sonra olave radiasiya defektlori
yaranir, bu da fotokeciriciliyin artmasina sabob olur. Dogrudan da, 100krad siialanma dozasinda
fotokeciricilik ~50% azaldig1 halda, 1Mrad siialanmada kristalin fotokegiriciliyi ~30% artir.
Qeyd etmok lazimdir ki, kristalin yiiksok fotohassasliq hali dayaniglh vo donmozdir. Bu da
movcud kristali daha fotohassas kristala cevirmays imkan verir.

Adabiyyat
1.J.N.bneuxanuap. MccienoBanue JOKaabHBIX LIEHTPOB B ciionctoM coeaunHeHuu GeS. OTII, 9,

Ne8. 1975.
2. J..bneukan Cnextpsl poTonpoBoauMocTi MoHOKpuctamioB GeS. OTII, 6, Ne§. 1983.
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BJIUAHUE I'AMMA-U3JIYUEHUA U ATOMOB IIPUMECHU HA
®OTONPOBOANUMOCTDb MOHOKPUCTAJUUIOB GeS

P.C.Magaros'?, A.C.Axexnepo'”, JI.A.Mareppamosa'”
'"HAHA, Hnemumym Paouayuonnvix Hccnedosanuti, Baky, Azepbaiidscan
2A3ep6ad()9fcaﬁcmﬂ HAYUOHAILHASL aKA0eMusi A8UayULL;
I Asepbaiioncanckuti Tocydapemeennwiii [ledazozuueckuii Ynusepcumem
msrahim@mail.ru

[IInpokue BO3MOKHOCTH HCIIOJIB30BAaHUSI CIIOMCTBIX IOJYITPOBOJHHUKOB, B YaCTHOCTH
B OIITOYJIEKTPOHUKE, BHI3BAIM 3HAYMTEIHHBIN MHTEpEC K HUM. HemaBHO CO3AaHO YHHKAIBHOE
ycrpoiictBo u3  (GeS HaHOUBETHI—CIEI[yCTPOWCTBA Uil XpPAaHEHHUS COJIHEYHON DHEPTHUH.
Crnenuduka CTpPOCHHS CIOHCTBIX KPHCTALIOB OOYCIOBIMBACT NPEXKAE BCETO CHIIBHYIO
AHM30TPONHI0 UX (hHU3HUYecKuXx cBOMCTB. [IpoBeieHHBIE KOMIUIEKCHBIC HCCIIEIOBAHUS IEKTPO-
MOTJIOMICHUS, (POTOTIPOBOMMOCTH ¥ (POTOIFOMHUHECHECHIIMH TTOKa3bIBAIOT, YTO MOHOKPHCTAILT
GeS obnanaet nedexramMu, BaKaHCUSIMH, a TAK)KE peKOMOMHAIIMOHHBIMU TIeHTpamHu [1].

Hccnenyemble HaMM MOHOKPUCTAUIBI GeS, Nd S (x = 0,005) ObUIM BBIpalIEHbl METOIOM
bpumkmena. YaenpHOe CONPOTUBICHUE MOJIYYEHHBIX CIOUCTBIX OOpa3loB MpU KOMHATHOM
temmeparype, coctapisno ~ 10° <+ 10" Owm - cm. JInsg co3MaHMS OMUYECKMX KOHTaKTOB, B
KayecTBe MaTepuaja HCNoJb30Bajicad akBajgak. OOmyueHue oOpa3loB TaMMa KBaHTAMHU
ocymecTBisIcs Ha ycraHoske Co®  Ipu KOMHATHOI Temmeparype.

Yro kacaeTcs aTOMOB npuMecH Nd , OHM YMEHBIIAIOT aHU3OTPOITHOCTh, HO YBEIHYH-
BalOT ()OTOUYBCTBHTEIBHOCTh MOHOKpHcTauia GeS. AToMbl Nd BXOIAT B PEIIETKY Kak
MpUMECh, KOTOpas 3aMeliaeT aTtoMbl Ge B KaTHOHHOWpEHIETKE KpUCTallIa, 00pasyst MeENKHe
aKienTopHsle 1eHTpsl Nd . Hapsgy ¢ ocHOBHBIM ~ Nd°* -nentpom B GeS MoryT
00pa30BHIBAETHCS ~ KOMIUIEKCH, COCTOAIIME U3 HOHOB  Nd'*, cOOCTBEHHBIX Je(eKTOB
KpUCTaJlJIa MJIM HEKOHTPOJIMPYEMbIX Ipumecen [2].

OG6iyyenre MOHOKPHCTAIIOB P-GeS, Nd_S (x = 0,005) Maneimu jo3amu (5S0kpanx) ram-

Ma KBaHTOB yBennumBaeT (oromnpoBoguMocts Ha 40%. [IpumecHbie atombl Nd oOpa3yror
nedeKkTbl B MEXIOY3€IbHOM  IPOCTpaHCTBE MOHOKpuctammia GeS. OOmydyeHne ramMma
KBaHTaMH CO37a€T MEJKHE YPOBHH IPHUMEHEHHs, KOTOpPbIE BO3PACTAIOT C POCTOM JO3bI JI0
50kpan, dYTO TPHUBOJUT K  YBEIMYCHUIO  (OTOMPOBOAMMOCTH  MOHOKDHUCTAJUIOB -
GeS, Nd_S (x =0,005). C yBenmuennem 103l 00mydenus (10100 kpan) oOpasyrorcs aedexTs

CKOIUJICHUS- IEHTPHl O€3M3IIydaTeIbHOM PEKOMOMHAIIMN, MEHSIOTCS CHUJIBI  CJIOEBBIX CBSI3EH ,
creneHb pacrnpenenenus aedexrton. [Ipeamonaraercs, 4To 3a HOBBIE IEHTPHl PEKOMOWHAIIUU
OTBETCTBEHHBI KOMIUIEKCHI B COCTaB KOTOPBIX BXOISAT BaKaHCHUU TepMaHUymMa U aTOMBI
HEOJMMa, KOHIIEHTPAIMsI 3aBUCHT OT J03bI OO yUCHHS.

Jlumepamypa
1.I.1.bneuxan,H.B.ITonoxunen, [1.B.Uenyp. [lonsgpuzaurioHHbie HCCIEA0BAHUS
dboTtompoBoguMOCTH  ciaoucThix kpuctamioB DEILT.17,8.7,1983

2. A.3. AbGacos, P.C. Manaros, B.W. CtadeeB PaananinoHHOCTUMYJIUPOBAHHbBIE IMPOLIECCHI B
XaJbKOTCHUIHBIX CTPYyKTypax baky, «9mam», 2010
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DIiVINIL SINTETIK KAUCUKUNUN OKSiDLOSM® XLORFOSFORLASMA
REAKSIYASININ TODQIQi

A.A.Qoribov, H.F.Haciyeva
AMEA, Radiasiya Problemlari Institutu, Baki, Azarbaycan
agayevteymur(@rambler.ru

Hal-hazirda polimerloro mexaniki mohkomlik, elastiklik vo aqressiv miihitlora qarsi
davamliliq kimi kimyavi vo ya fiziki-mexaniki xassalorin verilmoasi kifayat etmir vo cox zaman
xassalorini istismar prosesinda istigamatli sokildo doyison polimer materiallarin yaradilmasi tolob
olunur. Temperatur, pH kimi otraf miihit parametrlorinin doyismasinag, eloco do otraf miihitdo
miloyyan qatiliglt kimyavi vo ya bioloji aktiv birlosmolorin meydana cixmasina cavab olaraq 6z
xassolorini oks olage mexanizmi {izro doyismok qabiliyystino malik olan polifunksional
polimerlor belo materiallardandir. Mahz ona gora da polifunksional polimerlorin sintezi eyni
zamanda iqtisadi cohotdon somarali, texnoloji baximdan da alverisli olmalidir. Biitlin bu toloablors
ucuz neft-kimya mohsullar1 asasinda sonaye miqyasinda istehsal olunan polimerlorin kimyavi
modfikasiya mohsullar1 cavab verir. Belo mohsullar sonayenin miixtslif saholorindo koaqulyant,
sorbent, ayrict membran va s. kimi totbiq oluna bilor. Bu toloblora cavab vers bilon
polimerlordan biri do divinil sintetik kauguklar1 asasinda olan (DSK) polimerlordir.

Polimerlorin oksidlosmo xlorfosforlasma reaksiyasi divinil sintetik kauguk misalinda
oyronilmisdir. Miiayyan olunmusdur ki, reaksiya ekzotermikdir, HCl —un ayrilmasi ilo gedir vo
miihitin heterogenlogmosilo miisayst olunur. Noticads heg bir iizvi halledicido, geyri-lizvi asas vo
tursu mohlullarinda holl olmayan mahsul almuir.

Reaksiyanin ganunauygunluglarmin todqiqi ii¢iin ilk ndévbodo PCls-iin vo polimerin
miqdari, oksigenin siirati, miihitin temperaturu vo reaksiya miiddstinin modifakatda fosforun
miqdarina tesiri dyranilmisdir. Miioyyon olunmusdur ki, polimers nisbaton PCls-lin 10 dofs artiq
gotliriilmasi, bu miqdarin reaksiya qarisigina hiso-hiso alavo edilmosi, oksigenin miihito 7 1/saat
siiratlo verilmasi, reaksiyanin nisbaton asagi (0+300K) temperaturda 20 saata qodor aparilmasi
modifaktda fosforun miqdarini artirir.

Belaliklo bu naticalora gors reaksiyanin limitlosdirici marhalosi oksigenin miihitds holl
olan miqdaridir vo bu miqdarin artmasina sobab olan faktorlar modifikatda fosforun migdarini da
artirr.
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NCCIEJOBAHUE MUKPO- U HAHOKOMIIO3UTOB II(BA®-Te®3)/Si METOAOM
®YPBE-UK CIIEKTPOCKOIIUA

H. M.Hypyes, H.H.I'ag:kueBa
HAHA, Uncmumym Paouayuonnwix [Ipobaem, Baky, Azepbatioxcan

B nannHoit pabote mpencrasienbl pe3ynabTaThl @ypre-MKcnekTpockonuu mojJuMepHbIX
KOMITO3UTOB HAIIOJIHEHHBIX C HAHO- U MUKPOpPa3MEPHbIMU YacTUIlaMHu KpeMHus. [Ipumensembliii
B BUJE MAaTpHULbl MpPH [OJYYEHUU KOMIIO3UTOB COMOJIMMEpP BHHUIUACHPTOpHIA C
terpadropatTiiieHoM [I(BD-TedD) sBnsercss OAUH U3 MEPCHEKTHBHBIX 3JIEKTPOAKTUBHBIX
MaTepuagoB, KOTOpbI 00JagaeT CerHero- MW MbE303JEKTPUUECKUMU  CBOMCTBaMH.
Hcnonb3yemblil B BUJIe HAIOJHUTENS MOPOUIKU KpeMHUs (Si) sBisieTcs IpKUM IpeICTaBUTENIEM
ITOJIYIIPOBOJAHUKOBOM TexHUKkH. Ha pucynkax npuseneHsl @yppe-MK-crniekTpsl mnoriomeHns
[I(BAD-TedD) (a),komnozutolI(BAD-Ted3)/Sic o0bemMHbIM coaepxanueM HaHo-Si 0,2%006.
(b), 1%005. (¢), mukpo- Si ¢ conepxkannem 1%005b.(d) unopomkananokpemuus (€). Kak BuaHo
U3 PUCYHKa, B CIIEKTpE HaAHOMOpOIIKa Si HaOI0AaTCs MOJOoChl norioiuenus npu 487, 951,
1000, 1080,

1134 u 1204 CM_I, CBS3aHHBIE C
aCUMMETPUYHBIMU (Vas) U CUMMETPUYHBIMU
BAJICHTHBIMU (Vs) KOJECOAHUSIMU MOCTHUKOBBIX
Si-O-Siceszeit. HK cnekrper [I(BJD-TedD)
XapaKTepU3YIOTCs HaJIU4ueM H0JIOC
noryoieHus B oOmactax 440-488, 800-90 u
1000-1300 cM”'. A B chekTpax MOIVIOMICHHUS
KOMIIO3UTOB b, ¢ 1 d OOHapyXeHbl MOJIOCHI,
OTBETCTBEHHbIE KaK 3a KoOJIeOaHHsI MOCTHKOB
Si-O ¢ makcumymoM ~1074 cM”, Tak H HOBBIE
nmojocel moriomenus npu 1272, 1190 u
890895 cM', XapaKTepHBIC I BAJCHTHBIX
kosebanuii cBsa3eiSi-CHs, SiO-CHs u (CHj3)s-
SiFcooTtBerctBenno [1, 2]. OO6pazoBanue
KOMIIO3UTOB  COINPOBOXIAETCA  CMELIEHUEM
MIOJIOCHl TIOTJIOIIEHUS BaJICHTHBIX KoOJieOaHUI
Si-O-Si ot 1080 10 1074 cm™ (t.e. Av=6em™).
[Tonoca nornomenust B obsnactu 3800-3900 cm 1281197 10480
! cmsmsammas ¢ 8(OH)- rpymmamm, B
UCXOJHOM TIOJIUMEpe He OOHapyXeHa, 4To
yKa3bIBae€T Ha aOCOpOIMOHHYIO CIOCOOHOCTH
MOBEPXHOCTU BBEJCHHOro HamoiHurens. Tak
IpU  CpPaBHEHUM  CHEKTPOB  MOTJIOUICHUS
nojvMepa W KOMIIO3UTOB B 00JacTsax
BAJICHTHOTO M J1€(POPMAIIMOHHOTO KOJeOaHUi
MOJIEKYJI ~ BOJIbl YCTaHOBIJICHO, 4TO B
3aBUCHUMOCTU OT KOHIIEHTPAllMMHATIOIHUTENS TSI
B COCTaBE IOJIMMEPA MPOUCXOIUT MOBBIIICHUS Wavnumber

MHTEHCUBHOCTEW mosioc  mnorjouieHuss OH-
TPYIIIL Puc. 1 UK cnekrpsl II(B/ID-TedI)(a),

HaHO-(b,c) 1 MUKpOKOMIIO3UTOB(d)
[I(BAD-Ted®d)/Si

1151.901 0.415

1077135 9744

- B7T3A96 16554

074270 15,292

1320108 1732

10733563 152

2FATE 09 | g pa7 2o

132077 1700

870350 23103
842273 19.901
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W3Bectno, uto mnsa B-gaser [I(BAD-TedD) koHpOpMalMOHHO- YYyBCTBUTEIHHOM

o -1 o o -
nosiocoit siBnsiercst 840 cM ™, a KOHPOPMAIIMOHHO- HEUYBCTBUTEIBHOMN M0JI0COM siBnsieTcst 880 cMm

N3 cnekrpoB I[I(BAD-TedD) BuaHOo, 4TO € YBEIMYCHHEM OOBEMHOTro conepkaHus @,

. -1
ONTHUYECKOE MOTJoLIeHHe KOH(OPMAlMOHHO - YyBCTBUTENbHOM moJjiockl 840 cMm ', KoTOopoe
XapakTepu3yeT Kpucrtaummdeckyro [ -dassi, pacrer.

OTHOCUTENBHO BBICOKOE 3HAYECHUS

cootHoweHus: D840/D880 nabironaeTcst A KOMIO3UTa C cojAep:kaHueM HaHodactul Si d=

0,2% 00BEMHBIX.

Anamuzom WK cnektpoB mukpo-u HaHokomno3utoB [I(BIAd-Ted3)/SiycranoBieHo
crenytomue: OTHOCUTENBHO BBICOKAsI KPUCTALTMYHOCTh HAONIOMAeTCs IS HAHOKOMIIO3UTOB C
coJiepkaHreM HaHOKpeMHus B koinuectBe ©=0,2%005.

Crenenn KPUCTAITTMYHOCTH
MUKPOKOMIIO3UTOB IO  CPaBHEHHUIO C
HAaHOKOMIIO3UTAMU  MpPU  OJMHAKOBOM
conepkanun  HanosHuTENnd ~ D=1%00b.
Bellie ~1,3 pasza, u DITO SABIAETCA
pe3yJlbTaTOM  arjioMepalud HaHOYaCTHIL
npu YBEJIIMYEHU U COJIep>KaHUS
HAIOJIHUTEIS COTIIPOBOXKIAKOLIEHCS
MOHMKEHUEM 3((EKTUBHONW MOBEPXHOCTU
UX B IIOJIUIMEPHOM MaTpHIIE.

Puc.2 UK cniekTpbsl HAaHONOPOIKAa KPEMHMS

Jlumepamypa

1132.811 0319 o518z 2009
lJ

1. b.H.TapaceBuu, MK crieKTpbl OCHOBHBIX KJIACCOB OPTaHUYECKUX COCAMHEHMI,MOCKBa,

MI'Y,2012, 55c.

2. A.M. Mareppamos, M.4. lllepman, O.J. Jlecusix, A.I'. Kopuarun, b.1. Typsimes, O npupoze
HOJAPU3ALMN U THE30IEKTPHUECTBA B CONOJIIMMEPE BUHWINACH(YTOPUIA € TeTPOPTOPITHIICHOM.

BMC, 1998, 1.40A, Ne 6, ¢.982-987
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HEKOT'EPEHTHOE PACCESIHUE HEMTPOHOB HA SIIPAX KPUCTAJLJIA

C.K.A0pyaBaradosa, P.A.Axmenos, U.K.9¢penanena
bakunckuii 'ocyoapcmeennviti Ynusepcumem, baky, Azepoatiosxcan
sajida.gafar@gmail.com

I[BI/I)KGHI/IG HGfITpOHOB B TapMOHHUYCCKHUX KpUCTAJLUIaX IMOJHOCTBIO OINHCBIBACTCA
4acTOTOM JUIsl Ka)KJIOTO BOJHOBOTO BekTopa.Pe3ynbTupyroiiee moijie paccesHHbIX HEHTPOHOB
MIpPEJICTaBIsIET COOON CYNEeprO3UIMI0 BOJH, PACCESIHHBIX HA ApaxX CHUCTEMbI BO BCE MOMEHTHI
BpPEMEH, IIPEALIECTBYIOIINE JaHHOMY MOMEHTY!.

[Tocne pemenus ypasuenust Ipenunrepa u ®@ypobe - npeodbpazoBaHue MO0 HEKOTOPOMY
6omnbiiomy nepuoy 7' Ui aMIUIUTYAy MOJydaeMm

N i m T de ity iot
f(r,w):F(%J J.tSTJ‘dtOe e anj'dra[r—dn], (1)
0 n
rae he' - sHeprusi HEWTpPOHA MOCIEe paccesHusi, d- paccCTOsSHHUE OT LEHTpa 10 TOYKH, IJie
HaO0JaeTcsl HEUTPOHHASI BOJIHA.
CoTBeTCTBYyIOIIEE CEUEHUE CBS3aHO C ATOW aMIUTUTYIOW ClenyronmM obpazoM. Ywucio
HEHUTPOHOB, MPOXOJAIIMX 4Yepe3 IJIOWaAb r'd(? , €cTh OTHOILIEHUE MaJalollero IMOTOKa K
paccestHHOMY 1OTOKy. Toraa nBaxabl AMQepeHnanbHOe CEUeHNE PacCesHUs PaBHO

d’c | J‘ i x igld,—d;)
———=———|dwe "y bbb, 2
dQdE vy 2an )T Z/: i25¢ @

rae t=t—t;,, ®=0,—-0' , vV CKOPOCTh HCUTPOHA IIOCIIEC PACCESHNUA, V, 10 PACCESHUA, a g =k, —k .
[lone3Ho BbLAETUTH U3 BbIpaXeHHs (2) Ty YacTb, KOTOpas 3aBUCUT OT CPEIHUX
3HaYeHUIb, OTBEUAIOUIMX pPa3IMYHbIM HAOOpaM OJMHAKOBBIX aTOMOB. Takas 4acTb ce4yeHHUs

Ha3bIBAETCS CEYECHHEM KOTE€PEHTHOI'O pacCestHUsl. ITO CEYEHUE MOTy4aeTcss CyMMUpPOBaHUEM (2)
10 BCEM KOHEYHBIM COCTOSIHUSIM [ ¥ YCPETHEHHEM I10 BCEM HAYaIbHBIM COCTOSHUSM I . Takum

obpazom,

dZUKue. k — | —igd igd |-
ET =By e o< e > (3)
dQdE — k,
m,n,
i
Yactb CCUCHUSA, KOTOpasA OCTACTCA IOCJIC BbIACICHHA KOFepeHTHOI\/II qJaCTu, Ha3bIBAacTCA

CCUCHUECM HCKOT'CPCHTHOI'O PACCCAHUA:

dZUHEKUZ. k - _ . .
- bz_bz Z<i‘e_1qd”‘f >< f‘elqdn‘l‘> (4)
dQdE  k, ,

ivj.

Wnrtepdepenumonnbie  3PQeKTsl, MNPUCYTCTBYIOIIME B CEUEHUU HEKOTE€PEHTHOTO
paccesiHUsl, 3aBUCAT TOJBKO OT CPEIHUX JJIMH pacCestHUs siiep. AMIUIMTYIa HETOr€peHTHOIO
paccestHUs MMeeT BeIMYMHY MOpSAKA HECKOIbKHX emuumi Ha 10°. TakuMm 06pasom, mocie

4 o
«repeceueHus» npuMepHo 107 umaeanpbHO MapaieNbHBIX ATOMHBIX IUIOCKOCTEH KpucTasia
My4OK MaJaroluX HEHTPOHOB OyJeT BecbMa 3HAYMTEIBHO ociiabiieH. B s3ToM ciydae Bkiaa B
OTPaKEHHYI0 HMHTEHCUBHOCTb OT BHYTPEHHHUX IIOCKOCTEH KpHCTa/Ula YKa3aHHOW TOJIIIUHBI

6y,HCT HE CTOJIb 3HAYUTCIbHBIM, KaK OT BHCIIHHUX, OJIM3KUX K €T0 IMOBCPXHOCTH.
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OBPA3OBAHUE BEKTOPHBIX ME3OHOB B PACCEAHUAX AIPOHOB HA
HYKJIIOHAX

C.K.AonyaBaradoosa, H.lll.bapxanosa, T.O.baiipamoBa
bakunckuii 'ocyoapcmeennviii Yuusepcumem, baky, Azepbauiosxcan
sajida.gafar@gmail.com

[Ipu cTONKHOBEHHE aJipoHA C MMMOHOM BCE KBapKH OOpa3yIOMIMENCsl IPU 3TOM CHCTEMBI
HCIYCKAIOT HEUTPAJILHOTO BEKTOPHOTO ME30Ha ¢ TpaHchopMaluel KBapKkoB, HeoOXoaumast st
00pa3oBaHusl B KOHEYHOM COCTOSIHUM OIPENEICHHON YacTULbl WM rpynn dactull. [lockonbky
KBAaHTOBBIC UM CJIa HCI\/’ITpaJ'IBHBIX BCKTOPHBIX ME30HOB U (1)OTOHOB OJIMHAKOBBI, MOKHO ITPOBECTHU
napajuieb MEXAYy SAPOM, HCIyCcKaromuM (OTOHBI, M MEXKIy KBapKOBOHW CHCTEMOI,
I/ICHYCKaIOIlIef/'I BCKTOPHBLIC MC30HEI.

B paMKax I'uIoTe3bl O CYHICCTBOBAHUM KBAPKOBBIX MCIIKOB B AApax Mbl MOKEM OIIUCATh
CTPYKTYpHBIE (QYHKIMH SiAep U MoBeAeHHE (POpM-(PaKTOpPOB sAep MPH MalbIX IEpelaHHBIX
MOMCHTAax (. HOSTOMY 3aBUCHUMOCTb aMIUIATYA Pa3JIMYHBIX MHOPOHECCOB OT KBaapara
NepeaBaeMoTo UMITYIIbCa /B OOIEM Cilydae OTPENENsIeTCs] 3aBUCUMOCTBIO OT { KBAapKOBBIX
aMmmuiityl. Eciiv mpu 3TOM pasmepsl apOHOB CPAaBHUMO € pa3MepaMH KBapKOB, TO 3aBUCHMOCTh
aAMIUTUTYABl PaCCMAaTPHBAEMOTO IPOIECCa OT fOTIPENENISCTCS 3aBHCHMOCTBIO OT / KBapKOBBIX
amruuTya. HampoTwB, eciu pasMepsl KBapKa 3HAYUTEIHFHO MEHbBIIE Pa3MEpOB aJPOHOB, TO
3aBHCHUMOCTb OT ¢ JIOJDKHA OTIPENIENATHCS TOIBKO (GopMpaKTOpaMu aJipOHOB.

[Mput # 0, Oynem mpeamnonaorate, 9To 3aBUCUMOCTD OT ¢ OTPEACTSAETCS 3aBUCUMOCTBIO OT
t TOJIBKO KBApKOBBIX aMHJ'H/ITy,)I.OTMCTI/IM, 4TO IIpHU t#0 CTAaHOBSTCS KHHEMAaTHYECKHU
Pa3pCIICHHBIMU TAKXKC aMIUIMTYyAbl € NCPECBOpAYMBAHHMEM CIIMHA, HO BKJIAJ 3THUX aMILIATY[
peHeOpeKUMO MaJl.

Pacrnipenienenne KkBapkoB B MeIIKaX OOBIYHO BBISBIISIETCSA U3 JaHHBIX 10 (popM-pakTopam
U TI0 TIyOOKO HEYNPYroMmy paccesHuio. Ha OCHOBE 3THX JaHHBIX AJIEKTPOMATHUTHBIA (HOpM-
(bakTop agpoHa paBHACTCS

G =[a-r1050-1[19]"

N3-3a uHTEHCHMBHOrO 00pa30BaHMsI HEUTPAIbHBIX BEKTOPHBIX ME30HOB, Bce (a3bl
CTaHOBSTCSI KOMIJIEKCHBIMH U aMILJIUTY/A BIEpe MOYTH MOJIHOCThI0O MHUMa. O/IHAaKO paccesHue
B 00J1acTH, HENOCPEJACTBEHHO NPHUMBIKAIOLIEH K O3TUM yrjaMm, MOKHO HpPEJICTaBUTh Kak
00yClIOBJIEHHOE JEMCTBUEM OJHOME30HHOTO0 OOMEHHOro mnoreHuuana. Kpome Toro, cedeHue
paccesiHUsl JUIIb HE3HAYUTENbHO MPEBBILIACT BEIMYMHY KBaJpaTa MHUMOM yacTu. DTa pa3HHUIA
HE MOJKET OBbITh MPUITHCaHa IeHCTBUTEIBHON YaCTU aMIUIUTY/IbI.

B 3aBucuMOCTH aMIUTUTYIbl paccesiHUsl OT { MOKHO HOJYYUTh HPOCTOE MPABUIO IS
pelieHus Bompoca O TOM, B KaKuUX Ipoleccax JOJDKHO HaONI0JaThCsl  HECKOJBKO
TU(PPaKIMOHHBIX MAaKCUMYMOB B AU QepeHIInanbHbIX CEUEHUSAX, a B KaKUX Ipolieccax A0HKEeH
HaOMOAThCSl TOJBKO NEPBBIM TJIaBHBIA JUPPAKIMOHHBIM MaKCUMyM. OKCIEpPUMEHTaJIbHbIE
JaHHbIE YKA3bIBAIOT HA YMEPEHHBIN POCT ceueHui ¢ sHepruei. [Ipons3Boi1 MoKeT ObITh YCTpaHEH
C YY4ETOM ! — KaHAJbHOW YHMTAPHOCTU U C YUETOM CHUHOBBIX 3(P(PEKTOB. MOMBITKH OOBSICHUTD
MOSIBJIEHHE BTOPOro JU(PaKIUOHHIO MaKCUMyMa MpEANpPUHUMANICS B paMKax MOJENU IOJroca
Pemxe [1].

Takum oOpa3om, KBapKoBasi MOJEJb NMPUBOJUT K HECOMHEHHOMY YCIIEXY, BOCCTAHOBUB
corjacue MexJy Teopuel U 3KCIepuMEHTOM. Ba)KHO MOJUEepKHYT, 4TO 3TOT ycnex (GakTUYecKu
SABJIETCA PE3Y/IbTaTOM MPEANOJIOKEHUS O MaJOM YHCIE€ KOHCTHTYEHTOB, HOCSIIETOo
Ka4ueCTBEHHBIN XapaKTep
Jlumepamypa

1. C.I'. AbnynBarabosa, Journal of Qafqaz University, 2010, Ne29, Volume 2, p.112-117.
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3JEKTPOHHOE PACCESIHUE B IOUCKAX SIJIEPHOM DK30TUKH

Mupreiimyp Mupadyrajbi6oB
Aszepbatioxcanckas I'ocyoapcmeennas Hegpmanas Axademus, baky, Azepoatioscan
mmmteymur@yahoo.com

B coBpeMeHHON TpagUIIMOHHONW TEOPUH SAApPa OJTHUM M3 BaXKHEHIIMX BOIPOCOB SBISETCA
BBISIBJIEHHE OTJINYUI B CBOMCTBAaX HYKJIOHOB B SiJp€ OT CBOMCTB CBOOOJHBIX HYKJIOHOB. C 3TOi
LEIBI0 CHEJIAHA IOIBITKA YOPYIMM PACCEIHHEM 3JEKTPOHOB, OTBETHUTh HA 3TOT BOIIPOC B
MOUCKAX SAEPHOM IK3OTUKH.

VYipyroe paccesHue >JIEKTPOHOB BBICOKMX JHEPruid Ha sSApax SBIKIETCS BeChbMa
YyBCTBUTEIbHBIM U 3((EKTUBHBIM CPEICTBOM H3y4deHHs! 00cyxnaeMoro 3ddexra pa3dyxanus
HYKJIOHOB B sape. OHO IMO3BOJISIET YCTaHOBUTH JOBOJIBHO >KECTKHE OTPaHUYEHHUSl CBEPXY Ha
BO3MOYXHO€ YBEJIMYCHHE PAINyCa HYKJIOHA B SIEPHOM BEIIECTBE.

SnepHasg CTpyKTypa B 3TOM IPOLECCE B PaMKax KBAa3MYACTHYHOM SAECPHON MOJIEIIH
IPEJICTABIICHa, B OCHOBHOM, 3apsI0BOH IIOTHOCTBIO P, (7). DTa BemMUYMHA PaCCUMTHIBAIIACH C

IIOMOLIBIO MPOLEAYPbl CBEPTKU TEOPETHYCCKUX TOYCYHBIX DPACIPEICICHUN HPOTOH p,(r) H
HEUTPOHOB P, (1) C COOTBETCTBYIONIMMHU DACIPENCICHUAME 3apsjia BHYTpU mpotona f,(r) u

HeliTpoHa f, (), pacCYMTaHHBIX HA OCHOBE KBAa3HYACTHYHOMW SIIEPHOM MOJICIH :

P = [F 1,5 2, (D + 1, = P (). (1)
Oyukuuu f,(r)u f,(r) BbIGpaHsI B BULE
f,(r)=@8ma;) " exp(—r/a,), a, = 0,25 ¢wm; ()
£, (r)=8na;)™ exp(—r/az)— (8ma3)™ exp(-r/a,), a, =022 ¢pm, a; =0,242 pu.
I[Ipu  sTOM JUISL  paclpeleleHud IUIOTHOCTH TNPOTOHOB W HEUTPOHOB B

SJIPaXUCIO0JIb30BAHbBI PepMU-(DYHKIIUH.

Eciu npenanosioxkutb, 4TO HYKIOHBI B siipe pa30yXaroT, TO €CTECTBEHHO IPOBECTH
3ameny a, —> a, -(1+a). [lapamerp o XapakTepu3yeT OTHOCHUTEIBHOE YBEIUYCHHE paanyca
IIPOTOHOB U HEMTPOHOB B sAIpax.

IIpoBenensl  pacueTsl  JU(PQPEPEHLUATBHOIO CEUYEHUS pACCEsHUs DJIEKTPOHOB C
najaromnieii aaeprueii 400 MaB na sape *Sr u 500 MaB ua'* Sn .

JUIs KOJIMYECTBEHHOIO  BbIABIECHUs 3(QeKkra M3MEHEHUs 3apsoBOro paamyca - o ,
HCTIONB30BAH METOAL ), . 3HAUEHHE ¥, NMEET MUHUMYM Tipu ot ~ 0,08 .

Takoe mManoe 3HaU€HUE OTHOCHTEIBHOTO M3MEHEHMsI PaJuyca IPOTOHOB U HEHTPOHOB B
A]pe CBUIETENbCTBYET NPOTUB 3aMETHOIO pa3OyXaHMs HYKJIOHOB B slepHOW cpene. OpHako
yBEJIMYEHUE POTOHHOTO U HEUTPOHHOTO pajiryca B mpenenax ~8% He UCKIII0YaeTCsl.
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POLYARLASMIS y —KVANT TOROFINDON NUVO SAHOSINDO e’'e CUTUNUN
FOTODOGULMASI

I.M.Nacafov, M.R.Racabov

Balki Doviat Universiteti, Baki, Azarbaycan
m_rajabov@mail.ru

Niivo sahosindo e e’ ciitiiniin fotodogulmas1 vo elektronun tormozlanma siialanmasi
proseslori bir torofdon polyarlagmis yiiksok enerjili elektron, pozitron vo y -kvant dostolorinin
osas monbayidir va digor torafdon adronlarin va niivalorin elektromaqgnit qurulusunu dyronmak
{iciin cox olverisli vasitodir. Bundan olave e e ciitiinin fotodogulmasi vo elektronun
tormozlanma slialanmasmin bdyiik bucaqlar altinda todqiqi Otiiriilme impulsunun bdyiik
qiymatlorine uygun golir vo bu kvant elektrodinamikasini kicik mosafslorde yoxlamaq imkanini
yaradir.

Stirotlondiricilor texnikasinin inkisafi vo tokmillosdirilmosi, yiiksok enejili siia
dostolorinin  alinmasi, polyarlasmis zorrociklor dostosindon istifado olunmasit imkanlarinin
artmasi siirotlonmis zorraciklorin miihitls qarsiligh tosirinin eksperimental vo nozori todqiqini
daha da stimullasdirir. Boyiik siirotli yiiklii e*, p* leptonlarin vo yiiksok enerjili y -kvantlarin
miihitdon kegmosi miixtalif elektromaqnit proseslori ilo miisayist edilir. Bu proseslor igorisinda
clitin fotodogulmasi, tormozlanma siialanmasi, Cerenkov sitialanmasi, yikli zorraciklorin
kanallagdirilmasi, ke¢id stialanmasmi gostormok olar. Yiiksok enerjili elektromaqnit
proseslorinin xarakteristikalar1 miihitin strukturundan ¢ox asilidir. Yiiksok enerjili zorrociklorin
kristal miihitin niivalori ilo qarsiligh tosiri zamani koherent effektlor hesabina tormozlanma
stialanmasmin vo fotodogulmanin effektiv kosiklorinin difraksiyasmin artmasi (10 dofs) bas vera
bilor.

Yuxarida qeyd etdiyimiz biitiin hadisolords ee’ ciitiiniin fotodogulmasi relyativistik vo
ultrarelyativistik hallarda arasdirilmisdir. Bu prosesin geyri-relyativistik halda todqiqine ciddi
fikir verilmomisdir. Bu isdo niivo sahosindo e’ ciitiiniin fotodogulmasi qeyri-relyativistik
yaxinlasmada todqiq edilmis, bu prosesdo bas veron biitiin polyarlasma effektlori nozori
arasdirilmisdir. Isdo elektron va pozitron spiralligmi, y-kvantin dairovi polyarlasmasini nozors
almagqla prosesin diferensial vo inteqral effektiv kosiklori hesablanmisdir.

ay KZK_dK, 4
do—ps:s_ = 20(33.2—31(53 Kf + KE - §S+S_K+K_ .
Y+ (Ze) » e~ + e* + (Ze)'proseindo, yoni niivo sahasinds ciitiin yaranmasinda, geyri
relyativistik hala baxdigda vo yalniz elektronun va pozitronun spin korrelyasiyalarini timumi
effektiv kosiyinin ifadoesindon hesabladiqda aliriq ki, ciitiin spinlori osason anti paralel olur.
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YARINKLUZIV u, (ii,)p = n,(5,)K*X PROSESLORINDO IKiSPINLi
ASIMMETRIYALAR

S.Q.Abdullayev, M.S.Qocayev
Balki Doviat Universiteti, Baki, Azarbaycan
m_gocayev(@mail.ru

Isdo neytrinonun (antineytrinonun) polyarizo olunmus proton hodofindon dorin geyri-
elastiki sopilmasinds ka-mezonlarm yariinkliiziv dogulmasi proseslorinda:

n,+plhy)=>n,+K*+X v, +p(h)=>vV, +K*+X (1)
ikispinli asimmetriyalar dyronilir.
Kvark-parton modelinds (1) proseslorinin effektiv kasiyi

CZCT p(hy) Ci(ig K*
= Y(x)—D, (2), 2
dxdyds ;h I ()dy , (2) )

p(h,)
(h

soklindo gostorilir, burada fq

q

(x) — polyarizo olunmus kvarkin polyarizo olunmus nuklon

')

daxilinds paylanma funksiyasi, D; ’ (z) — kvarkin K*-mezona fragmentasiya funksiyas, ‘;_CE _
Ly

elementar parton proseslorinin effektiv kosiyi, X, y vo z — adi kinematik doyisonlordir.
Elementar parton proseslorinin effektiv kosiklori codvaldo verilmisdir.

d&/dy
Parton proseslor 5
4ra”xS
‘/;1(711 = ‘/;1(71,3 i7;;2ik = i7;;2ik 1:21
Vidr =V.49r» ‘7;4(’7L = ‘7;4(’7L FLzR '(l_y)z
quR = quR’ quL = quL FL2L '(l_)’)2
‘/piiL = 1/p2i},3 i7p(7R = i?;(?R Z:Z;
A SN S &
Ikispinli asimmetriya 4" " = (01, =011) =(C1x =T 1) (3)

h* h~ h* h~
(0, —0)+(0r—0%)
ifadasi ilo verilir, burada o), Vo oL, — uygun olaraq sol (sag) polyarizo olunmus neytrinonun

(antineytrinonun) sol va sag polyarizo olunmus nuklondan sopilorken yariinkliiziv K *-mezonun
dogulmasi prosesinin effektiv kosikloridir.
Doniz kvarklarmin pay1 nozors alinmadiqda y doyisonino gors inteqrallanmis asimmetri-

yalar yalniz kvarklar paylanma funksiyalarindan asilidir:
JKK _ A (x)[3FL2L (u)- FLzR ()]
y4 (‘/;117) - D 2 2 D
S OBF () + Fp(u)]

A (x)[3FL2R (u)- FLzL (w)] .
I (x)[3FL2R (u)+ FLzL (w)]

(4)

A7 (V,p) = (5)
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DETECTION OF THE TERNARY ALPHA PARTICLES FROM > Cf SPONTENOUS
SOURCE WITH TIMEPIX PIXELETED DETECTOR

G.S.Ahmadov *”, F.I.Ahmadov *",Yu.N.Kopatch *, S.A.Telezhnikov",
A.A.Garibov ", C.Granja°, S.Pospisil ¢
*Frank Laboratory of Neutron Physics, Dubna, Russia
YANAS, Institute of Radiation Problems, Baku, Azerbaijan
“Institute of Experimental and Applied Physics, CzechTechnicalUniversity in Prague, Czech
Republic
ahmadovgadir@gmail.com

A third charged particle is emitted besides the two main fission fragments in ternary
fission. Because of the ternary fission is a unique tool to explore the dynamics and structure of
atomic nuclei by probing the fissioning system near the scission point and observing fissioning
reaction and decay mechanisms main tool to study nuclear fission processes, to investigate this
process with different detectors is very interesting. In about 90% of ternary events is alpha
particle. Therefore the ternary alpha particles have been detected with Timepix pixeleted silicon
detector in the experiment and energy spectrum has been obtained. A heavy radioactive nucleus
breaks up into three fragments In the ternary fission. Ternary fission is a rare process. Branching
ratio is about 0.3% for *>Cf spontanous source. In about 90% of ternary events is alpha particle
and in 7% is triton. The ternary a particle energy spectrum is shown in Fig 1.
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Fig 1. The ternary a particle energy spectrum
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ELEKTRON NEYTRINOSUNUN ELEKTRONDAN SOPIiLMOSIi PROSESINDO SON
ELEKTRONLARIN SPIN ASIMMETRIYASI VO POLYARIZOLONMO
DOROCOSININ TODQIQi

I.H.Cofarov, Z.Y.Haciyeva
Azarbaycan Déviat Pedaqoji Universiteti
ceferov_isgender@mail.ru

1. isdo elektromaqnit va zoif qarsihiqli  tosirlorin spontan pozulmus SU (2)x U (1)

kalibrlomo simmetriyali vahid modellori, xiisusi halda Vaynberq—Sslam nozoriyyssi ¢or¢ivosindo
baslanigic va son elektronlarin ixtiyari polyarizasiya hallarini nozors almaqla

velky)+ e (py) > e (py) +v. (k) (1)
prosesinin effektiv kasiyi hesablanmis va alinan ifadoys asason sapilmadon sonraki elektronlarin

polyarizolonma doracesi va baslanqic elektronun polyarizasiya hallar1 ilo sortlonon spin
asimmetriyasi tadqiq edilmisdir. (1)-do hor bir zorrociyin simvolu qarsisindaki métorizods onun
4-impulsu gosterilmisdir: &, =(K,,k,),k, =(K,.k,), p, =(E.,P,)s P, =(E,.P,). Qeyd edak ki,
polyarizasiya effektlori kimi inca effektlorin nozori dyronilmosi vo miivafiq tacriibi naticolorlo
miigayisasi vahid elektrozoif qarsiliqh tosirlorin real modelinin miioyyanlogdirilmasi yoluna isiq
salan an vacib amillardan biri rolunu oynaya bilor.

Vahid elektrozoif qarsiliqhh tesir nozariyyslorinde, o ciimladon Vaynberg—Solam

nozariyyasinda (1) prosesi yiikli W™ (W ™)-va neytral Z - bozonlarla miibadiloys asaslanan

iki Feynman diaqramu ilo tosvir olunur. Proseslorin bu diaqramlara miivafiq amplitudunu biitiin
SU (2) x U (1) - modellar li¢iin imumi olan asagidaki sokildo yazmaq olar:

M=o a s by oGy, (4 7 oli) @
burada

a=D, +D,g,,b=D, +D,g,; 3)
D,, vo D ,— uygun olaraq arahq W (W") - vo Z - bozonlarm propaqatorlaridir; g, vo
g, — nozoriyyonin parametrloridir, xilisusi halda Vaynberq—Sslam nozoriyyaesindo
g, =—1/2+2x, g, =-1/2, burada x — sorbost parametrdir (miiasir tocriibi faktlar x ~ 0,222,
m,, =80,40GeV m, ~91,19GeV ); y, B ys — Dirak matrisalaridir; G —zoif qarsiligh tosir

sabitidir (Fermi sabitidir).
Baslanqic vo son elektronlarin ixtiyari polyarizasiya hallarini nazors almaqla kvant saho
nozoriyyasinin gaydalarma osason ‘M ﬁ‘z =M, M, hesablanmig vo (1) prosesinin onun

vasitasilo yazilmis diferensial kasiyi son neytrinonun 4-impulsuna gors inteqrallanmisdir. Alian
ifadoni asagidaki sokildo yazaq:
do(s,,5,) _1d_a{
dt 2 dt

burada A, — spin asimmetriyasi vekorudur (neytirinonun polyarizolonmis elektrondan sopilmosi

1+5,4, +5,9 + F(5,,5,) | (4)

prosesindo polyarizolonmomis son elektronlarm paylanmasmi xarakterizo edir); £ — son
elektronun polyarizolonmo  vektorudur; §, vo §,—uygun olaraq, baslanqic vo son elektronun

polyarizasiyalar1 istigamotindo  vahid vektorlardir. F(S,,5,)— baslangic vo son elektronun

spinlorinin korrelyasiyasi ilo sortlonon hoddir (burada bu hoddi tohlil etmoyacoyik); do/dt -
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(1) prosesinin baslangic vo son elektronlarin polyarizasiya hallarina goéro ortalanmis vo
comlonmis diferensial kosiyidir; f =—(p, — p1)2.

2. zzls vektorunu asagidaki yollarla iki komponents ayirmagq olar:

A=A K +4, p°, A =A"K+A'7, (5)
burada k°vo p°- baslanqic neytrino vo son elektronun impulslart istigamotinde vahid
vektorlardir ; 71 — sopilmo miistavisinda yerlogon vo k°-a ortoqonal olan bahid vektordur;

AT A, wody, =T T2y =m% (6)

0

0
burada

Qo = [(So _1)2 +(So —I _1)2Kf1/2 +fAZ)_2[O(fV2 _fAZ)Jr
+21[2s0 =D =101/ 1, -
0; = 2so = Vo i +[2650 ~D =15}/, 1 - ™
Qz = (4+to)to {_tofvz +[2(S0 _1) _tO]fAZ _2(So _to _1}foA .
Inersiya morkozi sisteminda ultrarelyativistik elektron halinda s, = 4¢* = 4@°,

t, =2¢*(1+cosa)(a # 7); f, vo f, —lokal limit yaxmnlagsmasmda (D —1, D —1), uygun
w Z

olaraq, d vo b komiyyetloridir, yoni a — f, :1+gV, b —>fA :1+gA ;o z=k° p’ =cosa .
Bu ifadalordo @ vo & —elektronun kiitlosi (#2,) vahidlorinds (1) prosesindoki, uygun olaraq,

neytrinolarin va elektronlarin enerjiloridir (yoni @ = K/ m,,e=FE / m,).

3. & vekorusopilmomiistovisinda yerlosirvo tobiiki ,onu
P=3p"+Bk°, F=3 ;°+ 2 ()

kimi iki sokilds yazmagq olar, bels ki,

3’”:3’]+23’2:—Q3+ZQ1, 31=\/1—225’2=\/1—z2 1, 9)
Qo Qo
burada
7
03 = ‘ {_(4SO_[O)lOfVZ_(2SO_[O_2)(ZO+4)fA2_
V ty+4
— 225 1y = 2)* + (59 = Dto + DSy [ }- (10)

Kigik impuls &tirmolorinds (7, = 0) (6), (8), (7) vo (10) ifadslorindon almir ki,
Vaynberq—Salam nozoriyyasi
2 1+4
ASH ~ 9~ 2foA2 _ +4ax . ~ 0,83, (11)
fr+fi 1+4x+8x
yoni kigik impuls dtiirmolorinde ~83% uzununa spin asimmetriyasina vo o qador do enino
polyarizalonmo doracasing gotirir. Enino spin asimmetriyasina vo uzununa polyarizolonmo

. . L P
daracasineg golinca, A; ~4/ty vo F;~1,.
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I11 BOLMO

Niivd va radiasiya tohliikasizliyi
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RADIOAKTIV SUALANMANIN MUXTOLIF DOZALARDA BADIMCAN VO
POMIDOR BITKIiLORINDO PROLIN SINTEZINO VO MALONDIALDEHIDIN
MIiQDARINA TOSIRININ TODQIiQi

E.S.Cafarov*, M.i.Bliyeva*, L.M.Quliyeva*, G.9.Qocayeva*, H.Q.Babayev**,
S.P.Hasanov***
AMEA, Radiasiya Problemlari Institutu, Baki, Azarbaycan*
AMEA, Botanika Institutu, Baki, Azorbaycan**
Azarbaycan Kond Tasarriifat: Nazirliyinin Elmi-Tadgiqat Toravaz¢ilik Institutu***
¢_dzhafarov@rambler.ru

Mbolum oldugu kimi, abiotik stressorlarin tosiri moadoni bitkilorin mohsuldarligmnin,
yabami bitkilorin iso biomiixtolifliyinin azalmasma sobob olur. Bu baximdan radioaktiv
sialanmanin da adi ¢okilon formada tosirlor yarada bilmosi tamamilo yolverilondir. Canli
sistemlor, o ciimlodon do bitkilor iiglin giiclii stres faktoru olan bu siialanmanin tasiri ilo bitki
hiiceyralarinin bir ¢ox morfoloji, fizioloji vo biokimyavi parametrlori dayise bilir.

Bitkilorin formalasdigi miihitin ekoloji faktorlar1 da bu prosesdo shomiyyatli rola malik
olur. Belo ki, inkisafinin biitiin marhalalorinds bitkilor su rejiminin pozulmasina, asag1 vo yuxari
temperaturun, giinogin UB - siialanmasinin tosirind vo s. moruz qala bilirlor. Bu zaman abtotik
faktorlar bitkilors daimi tosir edon otraf miihit faktorlari arasinda dominant shomiyyat kasb edir.

Biitiin bu tosirlorin ayriligda vo ya onlarin bir negasinin birgs tasiri kond tesarriifati
mohsullarinin istehsalinda boyiik igtisadi itkiloro sobob olur. Bu sobobdon do abiotik faktorlarin
ayriligda vo bir necosinin birgatasiring bitkilorin cavab reaksiyalarmin, onlarin zadslayici tosira
adaptasiya mexanizmlorinin todqiq edilmosi miihiim praktiki vo elmi shomiyyat kasb edir.

Miioyyan edilmigdir ki, stressorlarin zadsloyici tosirine bitkilar, ilkin reaksiya kimi,
oksigenin aktiv formalarinin (OAF) yaranmasmin intensivlosmosi ilo cavab verirlor. Belo ki,
normal soraitlordo bitki hiiceyrolorindo OAF-nin yaranma vo parcalanma siirotlori arasinda
balans saxlanilir vo bu balans onlarin miioyyon bir minimal hoddo qalmasmi tomin edir.
Miixtolif stressorlarin tosiri iso bu balansin OAF-nin yaranma siirotinin artmasi istigamotino
stirlismasing vo hiiceyra zodslonmalorinin sayinin artmasina sobab olur. Homginin do miirokkob
bioloji sistem olan hiiceyrodo fasilosiz olaraq Na, K, Ca, Mg vo s. kimi ionlarin daginmasini
hoyata keciron membranlar, hiiceyronin biitiin elementlorinin bir-biri ilo six alaqads olmaqla,
doqiq, balanslagsmis sokildo foaliyyot gdstormosini tomin edir. Yiiksok reaksiya qabiliyyotino
malik OAF-nin tasiri is9 hiiceyrs membranlarinda lipidlerin perekis oksidlogsmosini yaradir vo bu
prosesin son mohsulu olan malandealdehid (MDA) maddosinin miqdar artir.

Bitkilorin maraqli xiisusiyyatlorinden biri onlar1 stres tasirlorin yaratdigt OAF-nin
coxlugundan qoruyan coxpilloli miihafizo sistemino malik olmasidir. Antioksidant miihafizo
sistemi (AOMS) adlanan bu sistem ferment komponentlordon vo qeyri-fermentativ
kicikmolekullu birlogsmolordon toskil olunub. Antioksidant fermentloro superoksid dismutaza,
katalaza, askorbatperoksidaza vo s. kimi fermentlor, kicikmolekullu iizvi antioksidantlara iso
OAF iiclin "tolo" rolunu oynayan askorbin tursusu, fenollu birlosmalor, prolin, karotinoidler,
qlutation, ubinxinonlar, D vo K vitaminlori, poliaminlor aiddirlor.

Odobiyyat materiallarinin tohlilindon aydin olur ki, bitkilorin belo tesirlora reaksiya
birmonali olmur vo oksor hallarda bu prosess antioksidant fermentlorls yanasi, ham do prolin,
poliamin, fenol tobiotli birlosmalor (antosianlar, flavonoidlor), homginin do terpenoid tobiotli
karotinoidlor calb olunurlar.

Dediklorimizs bir qoder aydinliq gotirmok mogsadi ils toxumlar1 7, 5, 10, 50, 100, 200,
300 vo 400 Qr dozalarda (stialanmanin giicti p= 0,858 rad/san) sialandirilmig badimcan vo
pomidor bitkilorinindon istifads olunmusdur. Stialandirilmis toxumlar kontrol niimunslorlo
birlikdo Elmi-Todqigat Torovozgilik Institutunun tocriibs sahasindo okilmis voonlarmn tobii
soraitdo yetismosi tomin olunmusdur.

108



“RADIASIYA TODQIQATLARI VO ONLARIN PRAKTIKi ASPEKTLORI” VIII KONFRANS
20-21 Noyabr, 2013, Baki, Azorbaycan

Bitki toxumalarinda malandealdehidin (MDA) miqdar1 tribarbitur tursusu reaksiyasina
osaslanmagqla, sorbast prolinin miqgdar1 iso molum metodikaya asason toyin edilmisdir.

MDA-nm va prolinin migdarmin toyinine dair aldegimiz naticalor gokil 1 vo 2-do 6z
oksini tapmusgdir.
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Sokil 1. MDA -nin udulma dozasindan asili doyismo dinamikasi

MDA-nm udulma dozasmdan asili miqdarina dair aldigimiz noticolordon aydin olur ki,
stialanma dozasmin artmas: ilo toadqiqat bitkilorinin har ikisinds bu maddonin miqdarinda aydin
artma tendensiyas1 miisahids olunur. Har iki bitki ii¢lin bu tendensiya 50 Qr-a qador davam edir
vo nisbaton yiiksok dozalarda iso azalma tendensiyasi ilo ovoz olunur. Hom artma, hom do
azalma tendensiyasina bitkinin ndviindon asili olan doyismo xarakterikdir. Daha doqiq desok,
ogor badimcan {iclin bu toqribi monoton xarakterlidirssa, pomidor iigiin dikrezonans xarakter
dasiyir. Digor bir forq iso badimcan bitkisinin kontrol nlimunasinin pomidorla miiqayisads daha
cox MDA-ya malik olmasidir. Hesab etmok olar ki, kicik dozalarda siialanma intensivliyinin
artmast membran lipidlorinin qurulusunda pozulmalar yaratdigi halda, boyiikk dozalarda
slialanma membranlar1 dagitmaqla, onlarm foaliyystini tamamile poza bilir.

Stres soraitind® prolin kimi kicikmollekullu metabolitlarin miqdarmin dsfalarle
artmasina dair malumatlar mévcuddur. Hamginin do miisyyen edilmisdir ki, prolin bazi
antioksidant fermentloerin aktivliyine de tasir eda bilar. Radiasiya stresi soraitinde tadqiq
olunan bitkilarda prolinin miqdarma dair naticalar sakil 2-da gosterilmisdir.
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Sokil 2. Prolinin udulma dozasindan asil1 doyismo dinamikasi

Noticolordon ilk ndvbado prolinin migdarinda da dozadan asili doyismolorin olmasi
nozora carpir. Bu doyismolor badincan {i¢iin daha aydin sokildo 6ziinii biruzo verir. Belo ki,
MDA-da oldugu kimi prolinin do miqdar1 1-50 Qr doza intervalinda artir, yiiksok doza
oblastinda iso azalmaga moruz qalir. Pomidor {iciin iso bir az forqli monzoronin sahidi olurug.
Asag1 doza oblast1 bu bitkido prolinin miqdarina demok olar ki, tosir etmir, yuxar1 dozalarda iso
badimcanda oldugu kimi prolinin miqdar1 azalir.
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DOVOTIKANI BITKISININ RADIASIYA STRESINO QARSI REAKSIYASINDA
LiPIDLORIN PEREKIS OKSIiDLOSMOSININ TODQIQi

"G.A.Qocayeva, *E.S.Cafarov, **H.Q.Babaye\{,*C.R.Orucova, *M.Z.Hiiseynova
AMEI:;I; Radiasiya Problemlori Institutu, Baki, Azarbaycan
AMEA, Botanika Institutu, Baki, Azarbaycan

Bitki vo heyvan hiiceyralorindo molekulyar oksigenin istiraki ilo hoyata kegon biitiin
proseslordo oksigenin ifrat reaksiya gabiliyystli aktiv formalar1 yaranir ki, onlar da, demak olar
ki, bitliin bioloji molekullar1 (ziilallari, membran lipidlorini, DNT molekullarmi va s.)
oksidlosdiro bilir. Oksigenin aktiv formalar1 (OAF) adlanan bu formalar (sorbast radikallar)
biitiin aerob orqanizmlori hiiceyralords OAF- nin yaranmasi ilo slogodar daimi tohliiks ilo liz-
iizo qoyur. Qeyd edok ki, hiiceyronin normal faaliyystindo OAF- nin miqdar1 miioyyon bir
minimal saviyyado saxlanilir. Buna sobab hiiceyronin xiisusi antioksidant miidafio sistemina
(AOMS) malik olmas1 va bu sistemin do yaranan sorbost radikallaridaimi zararsizlogdirmasidir.
Normal halda OAF-nin konsentrasiyasinin hiiceyra iiglin tohliikali olmayan minimal hadds
saxlanilmasina baxmayaraq, stress soraitlordo onlarin miqdar1 siirotlo artir vo oksidlosdirici
stress li¢clin zomin yaranir.

OAF-nin osas tosir hodoflorindon biri do lipidlordir. Bu tesir lipidlorin perekis
oksidlogsmasinin (LPO ) yaranmasina sabob olur. Oksidlosdirici stresin bitkilordo quraqliq,
soranliq, asag1 vo yiiksok temperatur, ultrabondvsoyi siialanma, qidaelementlorinin qithigi,
miixtolif tobiotli patogenlorin tosiri, ksenobiotiklorlo ¢irklonmo vo s. hallar1 da daxil olmagqla,
praktiki olaraq, biitiin olverigsiz otraf miihit soraitlorinds bas vermasi molumdur.

Togdim olunan igdo bitkilordo oksidlosdirici stress yaradan soboblordon birinin do
ionlagdiric1 stialanma oldugu nozoro alinaraq, miixtolif dozalarda radiasiyanin xroniki tosiri
soraitindo formalasan doveotikanmi (Alhagi pseudalhagi) bitkisinin AOMS-nin bu prosesds
foaliyysti todqiq edilmisdir. Bu mogsadlo bitkinin hor bir dozaya uygun yarpaq niimunslorinds
radioaktiv slialanmanin hiiceyra membranlarindatorads bilacayi lipidlorin perekis oksidlogmasi
mohsulu olan malandealdehid(MDA) maddoesinin miqdar1 miioyyonlosdirilmisdir. Paralel olaraq,
bitkinin AOMS-nin asas komponentlarindon olan va sorbast radikallarin zararsizlagdirilmasinda
miistosna rola malik olan antosian pigmentlorin radiasiya stresi soraitindo miqdarinin doyismo
dinamikas1 6yronilmisdir.Hom MDA-nin, hom do antosianlarin migdarmin siialanmanin udulma
dozasindan asili doyismosine dair noticolor qrafik formasinda soklillorde 6z oksini tapmigdir.
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Sakil. MDA-nin (a) ve antosianlarin (b )miqdarmin siialanmanin udulma dozasindan asili doyisma dinamikasi

Noticolordon an ¢ox diqgoti calb edon udulma dozasmin artmasi ilo MDA-nin migdarimnin
ovvolco artmasi, sonradan iso (yiiksok dozalarda) azalmasidir.Antosianlarin miqdarinin
stialanmanin udulma dozasindan asili doyismasinds iso forqli monzaronin sahidi olurug. Bu
pigmentin miqdar1 asag1 dozalarda ciizi doyismoys moruz qaldigi halda, boyiik dozalarda onun
miqdarinda osasli artma miisahido olunur. Hesab etmok olar ki, ionlasdirici siialanma udulma
dozasinin artmasi 1lo hiiceyro membranlarinda daha ¢ox dagidici tasir yaradir vo bu tosir boyiik
dozalarda antosianlarin sintezinin siiratlonmasi hesabina aradan qaldir1l.
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THE STATE OF THE PHOTOSYNTHETIC APPARATUS Alhagi Pseudalhagi (Bieb.)
UNDER CONDITIONS OF CHRONIC GAMMA IRRADIATION

A.K.Jafarli, E.S.Jafarov
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
¢_dzhafarov@rambler.ru

Concentrations of chlorophylls and carotenoids for Alhagi Pseudalhagi (Bieb.) were
determined in different periods of its active growing season. The ambiguity of the data on the
dynamics of accumulation of photosynthetic pigments during the growing season. Maximum
chlorophyll content for the control plants corresponded to the phase of budding, the flowering
phase of their content decreased further and in fruiting phase dropped sharply. In the control
sample of the plants the content as chlorophyll @ and chlorophyll b in the phase of budding,
compared with the phases of flowering and fruiting was about 3 times larger.

Almost the same pattern was typical for a test sample. In this case, the content of the
green pigment in the early growing season as compared with the subsequent periods of plant
development was significantly higher (2.7 -fold).

Found that the radiation factor in this process played a defined role. Since the spring
vegetation, i.e. in intensive synthesis of chlorophyll, ionizing radiation caused an increase in
chlorophyll content. The change in chlorophyll @ content as compared with chlorophyll b was
more. These changes were, respectively, 140 and 120% of control.

In the study of the seasonal dynamics of the accumulation of carotenoids was found a
very different dependence. In the end - the autumn vegetation content of yellow pigments in both
the control and the test sample plants was much higher than in earlier periods of the growing
season. In this case, the ionizing radiation is not caused significant changes in the composition of
carotenoids.
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BJUSHUE PAJUMOAKTUBHOTI'O 3AT'PA3HEHUSA HA COAEP)KAHUE
INUTI'MEHTOB ®OTOCUHTETUYECKOI'O AIIITAPATA Artemisiafragranswild

* k. P.OpyakeBa, ** B.C.®ap3aauen
"HAHA, HUncmumymPaouayuonnwix [Ipobaem, baky, Azepbaiioxcana
“HAHA, Lenmpanvnoiti Fomanuueckux Cao, baky, Azepbaiioxcana
jamala.orujova@gmail.com

B pabote mnpencraBieHbl pe3yabTaThl MCCIEAOBAHMNA IO BBISICHEHUIO  BIIMSHHS
MOHU3UPYIOIIEr0 M3IydeHUus Ha (POTOCHHTE3 pacTeHHUs, MPOU3PACTAIOLIEr0 Ha 3arpsi3HEHHOU
pa3HbIMU NPUPOJAHBIMU paTuOHyKIMAaMu mouBe. Kak 00bekT uccienoBaHusi Obul BbIOpaH
Artemisiafragranswild . TIoceB ceMsH ¥ Ky/TbTHBALWsS TPOM3BencH B durorpone mpu 23 °C .
['aMMma-crieKTpOMETPUYECKUI  aHanu3 [OKaszaj, 4YTO 3arpsA3HUTEISIMH IOYBBI  SBJISIOTCS
MeMeHThl psiga  «ypaHa-Topusi» U K-40. T'eoxumuueckue XapaKTEpUCTUKU OMNBITHOW H
KOHTPOJILHOH TI0YB, a TAK)KE YCIOBHUS POU3PACTAHUS PACTCHUN ObUIN HICHTHYHBIMHU.

@denHonoruyeckre HaOMIOACHUS TOKa3aldM, YTO BCXOXKECTb CEMSIH B OIBITHOW H
KOHTPOJIbHOU mouBe cocrtaBiieHa 64% u 47%, cooTBeTcTBeHHO. buoMerpuueckue noxasarenu
ONBITHOTO M KOHTPOJBHOIO MPOPOCTKOB pACTEHUS TaKXKe OTIWYaluch. B pe3ynbTarsl
JBYXMECSYHOTO HAOJIOJEHHSI 3a PAa3BUTHUEM IPOPOCTKOB ObLIO OOHApPYKEHO, YTO pa3Mephl
JUCTHEB U JJIMHA YEPEHIKOB IO CPaBHEHHUIO C KOHTPOJIbHBIMH B OINBITHOM OBLIHM ~ B 2 pasa
Oosble.

Crnenyromum 3TanoM  HCCJIEIOBAHUM  SIBISUICA CHEKTPO(MOTOMETPUUECKUN aHaNN3
3eNeHHBIX JINCTheB. C 3TOM 1Lenbl0 ObUIM MOATOTOBJIEHBI AKCTPAKIIMM JIUCTHEB IO METOJUKE
Lichtenthaler (1987). bpuio ornpeneneHo KOIMUECTBO XJIOPOPUILIOB @ U H, 1 00IIME KOJIUYECTBO
KapOTHHOUJIOB.

B pesynbrare uccienoBaHuil MoJy4eHO, YTO B JIUCTHSAX ONBITHOIO PACTEHHSI COJEPKAHUE
KaK 3€JICHHBIX, TaK M CHHUX MUTMEHTOB MO CPaBHEHUIO C KOHTPOJIBHBIMH ObUIM B 2 pasa
MEHbIIIE.

WNnas xaptuHa oOHapykeHa [y IepBOM BererauMoHHOM (a3bl ((a3pl BCXOJOB),B
KOTOpPOIl OMNBITHOE pacTeHHE pPa3BUBAJIOCh OoJjiee MHTEHCUBHO. Pa3mepsl crebiii M JIHMCTHEB
pacTeHus 3aMETHO YBEITUYUBAIINCH.

[Ipenmonaraem, 4TO paguOaKTUBHOE W3JydeHHE Ha NEpBOM (hase pa3BUTHUS pPACTEHHS
YCUJIMBAJIO Tpoliecce JpixaHus. Kak cieicTBue ONBbITHOE pacTeHHME MHTEHCHUBHO Pa3BUBAIOCH.
WHTepecHo, 4TO 3TOT MPOLIECC COMPOBOKAAICS MHTHOMpOBaHUEM (OTOCHHTE3A.

VYuuteiBas, yTo (OTOCUHTE3 MPOUCXOIUT MOCIIE JIBIXaHUs, TO UMEET MECTO YMEHBIICHHE
HaKOIUIeHHE (POTOCUHTETUYECKUX TUTMEHTOB.
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BJIUAHUE PAIMAKTUBHOI'O U3JIYUEHUSA ITPU PA3SHBIX 103AX HA
BUOMETPUYECKHUE ITOKA3ATEJIA OTI'YPLHA

C.H.Facaﬂon*, M.3.chel71HOBa**, JI.M.Fy.JmeBa**, M.I/I.AJmeBa**, H.M.9MuHoBa
“HAHA, HUncmumym Paouayuonnwix [lpobaem, baxy, Azepbatioxcan
*HaquO—HCCﬂe()oeamerbcmn? Hncmumym Pacmenueeoocmea
Munucmepcmea CenvckoeoXossiicmea
gulieva_l@bk.ru

Kak u3BecTtHO, mpeamnoceBHOe OOIy4eHHE CEMSH PAcTeHU OOBIYHO MPUMEHSETCS C
LEbI0 MOBBIIEHUS MNPOAYKTUBHOCTU CEIbCKOXO3AWCTBEHHBIX pacTeHuid. [lepBoHauanbHas
peakiuusi pacTeHUH, ceMeHa KOTOPbIX MOABEPIIIUCH OOTYyYEHHIO IEPEe]] IOCEBOM, BBIPAXKaeTCsl B
Pa3BUTHUU UX 3apO/JIbIIIA, @ TOYHEE OTPa’KAETCs B MIPOLIECCE POCTA U Pa3BUTHUSL CAMOTO PACTEHHUSL.
OOiyyeHue ceMsH TNpU MalbIX Jo03ax (oaHa jAecsTas 4YacTh [p) OOBIYHO HE BBI3BIBACT
HeOIaronpusATHbIX nocieacTBUi. [lpyu 3TOM B HEKOTOPBIX Cllydasx B pe3ysbTaTe YAJUHEHUS WIH
YCKOpPEHUs AENEHUSI KJIETOK MOKET MPOU30NTU CTUMYISILIMS Pa3BUTUSI IPOPOCTKOB PACTEHUH.
O6nyyenue cemsH npu no3ax 50 I'p u Oosbiie B OOJBIIMHCTBE CIIyYasiX MOXET MPUBECTU K
MHTMOMPOBAHMIO TPOLIECCOB pOCTa U pa3BuTUs pacteHuil. Kak cTtumynupoBaHue, Tak H
MHIMOMPOBAHUE POCTAa PAacTEHUIl MOTYT OBITh KpaTKOBPEMEHHBIMH, a WHOTJAa 3TOT IpoIiecc
MO>KET OXBaTUTh BECh BEreTallMOHHBIN nepruoa. OnHako oOaydeHre CeMsH MPH BBICOKUX J103aX
MPUBOJUT K MOJHOM MOTEpe COCOOHOCTH JIeJIeHHs KJIETOK MepUcTeMbl. B utore npopoctku, He
UMEIOLME MEpPUCTEM, 3a CUeT YAJMHEHHUS KIETOK MOTYT pa3BUBaTbCA [0 IOCIEIHEro
BO3MOXHOTO npezena. Bo MHOTUX citydasx MOpQOJIOrH4eckoe U3MEHEHHE TIEPBUYHBIX JHCTHEB,
a TaKKe TOPMOKEHUE pa3BUTUs HAOIIOJAaeTcs A0 TaKOM CTENeHH, YTO PACTEHMs JHILAIOTCS
CIOCOOHOCTH IUIOAOHOILIEHUS. B ombITax, MpOBEACHHBIX C OOJy4EeHHBIMH CEMEHaMH, OoJbllie
BCEro yJelsieTcss BHUMaHHE H3YYCHHUIO PaJAMOPE3UCTEHTHOCTH OTAENbHBIX pacTeHuil. OTa
OCOOEHHOCThH OIpEAENseTCcs] MPOCTHIMU MPU3HAKAMH, TaKUMU KaK I[POU3PACTAaHUE CEMSIH U
BBIKMBAEMOCTh PAacCTEHUH. OKCIEpUMEHTBHI, IPOBEIEHHBbIE HAaJa Pa3IUYHBIMU PACTCHHUSIMH,
MOKa3bIBAIOT, YTO 3HAUEHUE TMOJYJIETAIbHOW W  KPUTHYECKOM  103bl  3aBUCAT  OT
(U3MOJIOrMYECKOTO  COCTOSIHUA ceMsAH 1pu  oOnydenuu. Crenyer  OTMETHTb,  UTO
CTUMYJIMPYIOIIEE JIEHCTBUE PaJMOAKTUBHOTO H3IYUYEHHsS] IPU MaJbIX J03aX OOHApYKEHO AJis
MHOTHUX pAacTeHHHA. YUUThIBasi 3TO OOCTOATEIbCTBO, Mbl COWIM I€JI€COO0pPa3HbIM MPOBECTH
UCCIIEIOBAHUS, OTpaKalol[ue M3MEHEHHs] B OHOMETPUYECKUX [IOKa3aTelsiX pacTeHUi
CEJIbCKOXO35MCTBEHHOT0 3HaUeHus s Hamiel PecriyOnuku.

OObekTamMu ucclieZoBaHUsl ObLIM BbIOpaHbl CEMEHA OTrYpIIOB, KOTOpbIE MOJBEPIIIHCH
pagroakTUBHOMY oOdydeHuto npu nposax 1,5, 10, 50, 100, 200, 300, 400 I'p Ha ycTaHOBKE
“RUXUND”, B KOTOpOii B KayecTBE MCTOYHUKA PaJUOAKTUBHOIO W3JIyYEHHUS HCIOJIb3yeTCs
¢o . [Ipu o6myuyeHrn MOIIHOCTH J03bI MOTJIONMIEHHOTO M3IydeHus coctaisiia- 0,048 I'p / cek.
OOnyueHHble ceMEHa BMECTE ¢ UX KOHTPOJBHBIMU OOpa3lamMu ObLIM MOCAKEHbl HAa ONBITHOM
yuactke HayuHo-uccienoBaTenbckoro nHcTuTyTa PactenueBoictBa. B nepuos BereralinoHHOTO
Pa3BUTHSI TPOBOWIIN PETYISIPHbIE HAOIIOAEHMS 32 POCTOM U Pa3BUTHEM IIPOPOCTKOB PACTEHUI.
Ha ocHoBe mpoBeJeHHBIX H3MEPEHUN BbIPAILIEHHBIX IJIOJIOB OBLIM BBISBICHBI OYEBHIHBIE
pa3nuuus B OMOMETPUUECKHX [TOKa3aTeNsX M0 CPaBHEHUIO C KOHTPOJIbHBIMU 00pa3uamMu (puc.1-
3). Oxka3anoch, YTO BO3JEHCTBUE MaJIbIX J03 PaJHalllU MO CPABHEHUIO C BBICOKMMHM J03aMH,
YBEJIMYUBAET MPOJAYKTUBHOCTh PAcCTEHUM, pazMep crTedOiiel, MI0J0B, a LBET pacTeHuil Ooiee
HacelleH. [Ipennonaraem, 4to mpu 0OJYy4EHUM CEMSH OKUCIMTEIbHBIE NMPOLIECCHl HAYMHAIOT
MPOTEKATh 3HAYUTEIBHO HHTEHCUBHEE, YTO IPUBOAUT K O0siee ObICTPOMY Pa3BUTHIO, YCKOPEHHUIO
BCXOJKECTH CEMSH U ITPOPACTAHHUIO.

Kak BHIHO W3 PHCYHKOB, paJuOaKkTUBHOE H3JydeHHE Ipu no3ax 1-5 I'p, oka3piBas
CTUMYJIMPYIOIINE JIEHCTBUE, BbI3bIBACT YBEIMUEHUE, KAK MAacChl, TaK U pa3MEpOBILIOIOB 3TOrO
pactenust. [lomyuyeHHble HaMU JJaHHBIE MOKA3bIBAIOT, YTO C YBEJIUYEHUEM J103bl W3ITyYEHUS
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Puc.3. Jlo3a-3aBucMMO€ U3MEHEHUE MACCHI II01a

MIPOMCXOJUT YMEHBIIEHUE ITUX MapaMeTpoB, a Mpu BbICOKHUX n03ax (200-400 I'p) panmanus
SIBHO IO/IaBJIIET Pa3BUTHE IJIOJIOB.

Ha ocHOBe mMOJY4YEHHBIX JAHHBIX OMNpPENENUIMO0NACTh J03bl CTUMYJIHUPOBAHMUS,
KoTopasHaxoquTcss B mnpenenax ot 1 gmo 5 I'p. Ilpu »stomM obnactsb ITOJAABJICHUS
OMOMETPHUUYECKUXITOKAa3aTeIeH OXBATHIBACT JUAIA30H 036l u3aydeHus oosbmie 50 ['p.

CrnenyeTr OTMETUTH, YTO MpobIeMa ASUCTBUS MAJIBIX 103 HOHU3UPYIOLIEro U3JIydeHUs Ha
pacTeHus J0JIro€ BpeMs MpHBJeKaia 00JIbIIoe BHUMaHUE HcclieqoBareneii. Bce Bo3pacrarommi
UHTEpEC K 3TOW mpoOiemMe BbI3BAH MHOTMMH OOCTOSITENILCTBAMH, IIPEXK/E BCEro rio0albHBIMU
paZvalMOHHBIMM  3arpsi3HEHUSIMH  OKpyxkarwomied cpenpl. K Hacrosmiemy BpeMeHH B
paaroOHOIOTUN HAKOIUIEH OrPOMHBIM MaTepuanl O HEraTUBHOM JEMCTBHM HOHU3HPYIOLIErO
u3NydyeHus Ha pacteHus. Kpome Toro, Ha HpOTSIKEHUHM JOJTMX JIET B HEKOTOPBIX HAayYHBIX
paboTax coo0Iasoch TaKXKe O MOJIOKUTEILHOM CTHUMYJIHPYIOIIEM ACHCTBUM MOHU3UPYIOIIETO
U3IIydyeHUs: NpU ManbiX fo3ax. OJHako BOIPOC O TOM, YTO SIBJISETCS JIM CTUMYJUpYHOLIEee
NeMCTBHE ATOrO BHUJA U3JIydyeHUs OOIMM JUIsl BCEX PACTEHUM, WIIM K€ OHO XapaKTEpHO JIMILb
JUIS paCTEHUM, IPOU3PACTAIOIINX B 0COOBIX YCIOBUSX, BCE €IIE HE NMEET OTBETA.

Pemenue BorpocoB Takoro poja, HECOMHEHHO, HUMeeT O0JIbIIOE MPAKTUYECKOE 3HAUEHUE.
OpHako 0 HACTOSILEr0 BPEMEHHM HET SICHOCTU B BOIPOCE O TOM, KaK BJIMSET paauanus Ipu
MaJlbIX J03aX Ha COCTOSIHME PACTEHUIl Ha YPOBHE OTJIENbHBIX 3JIEMEHTOB €€ aHTUOKCUIAHTHOM
3amuThl? K yemy npuBoasaT OnoxuMuyeckue M3MeHeHus, npoucxoasauine B kinerkax? Hescen
TaK)Ke BOIIPOC O TOM, YTO HEBPEIHO JIU JJIS 37J0POBbS UEJIOBEKA IPUMEHEHUE TAKUX PACTEHUIN?
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STUDY OF BIOCHEMICAL CONTENT OF SOME ETHER-OILS PLANTS AND
MEDICAL AND INDUSTRIAL TECHNOLOGY

H.P.P3aeBI, H.M.Aﬁnyﬂﬂaenl, T..JI.KI/ICCJIeBaZ, H.A.HaBJIOBaZ,
H.A.Tumoxuna’, H.C.Bepe3a’
'ANAS, Institute of the Radiation Problems, Baku, Azerbaijan
’First Moscow State Medical University named after I. M. Secenov, Moscow, Russia
INASB, Institute of Radiobiology, Gomel, Belarus
rzayevnr@rambler.ru, kiselevatl@yandex.ru, natim-2006(@tut

According of its genera and variety abundance Azerbaijan flora is one of the richest
countries in all over the world. Majority of these plants are used in various fields of economy as
useful plants. Nakhichevan AR is very rich from the flora paint of view amongst botanical and
geographic regions of Azerbaijan. Existence of vertical zoning here, abundance of the soil with
balanced microelements etc. resulted more biologically active substances in the content of plants.
Just this factor warrants their use on the food, medical and other purposes.

That is why breeding of some ether oil plants right in this region was planned It is notable
that about 800 ether oil plants have been formed in the Azerbaijan vegetation cover [Gurvich,
1968] and these plants are being studied by scientists. New fields of application of many ether
oils are ascertained. It is possible to produce tons of ether oil only from the natural flora.
However not to damage biodiversity balance breeding of ether oil plants is more purposeful. In
such case both — obtaining of new varieties by selection activities would be possible and the
species with fewer natural resources wouldn’t be caused danger of loss. From this point of view
we consider the subject chosen by us is actual.

Basil (Ocimum basilicum), Melissa (Melissa officinalis L) is crops of Azerbaijan nature. At
the same time just these species have been taken because of their aroma and taste and so on
distinctive to the species and varieties with the same names. Research of new use potentialities
ether oil obtained especially of these species cause more interest with its actuality, because the
ether oils are nonpoisonous substances used in: medicine, cosmetics, religious and treatment,
spiritual and psychological and other various fields of science and culture since the ancient
period.

There are several methods of obtaining; the distillation method [Ginsburg, 1932; Gurvich,
1948; Persian and others, 1981] is the easiest and cheapest one among them.

Melissa (Melissa officinalis L.) — is ether oil perennial plant belonged to Labiatae -
Lamiaceae family. Over 2000 years the plant used in many peoples’ folk medicine and scientific
medicine. It is wild plant met in the half subtropics area of Ordubad region. Its cultured form has
been selected from this wild form and is cultivated as vegetable spicery by the people. However
Melissa is propagated by seed. The plant is used at culinary in cooking meat.

Morphological Features: It is a spicate root bared plant with the height of 30-120 cm.
The stem 1s quadrangular, rugged and lanate. Its flowers are whitish-blue or grayish-blue. Seeds
are big, egg-shaped, boll and black. It florescence period is in June-August and it runs to seed in
August-September.

Chemical Content: Amount of the ether oils in its content alters between 0,02 - 0,2%
according to climatic and ecological factors. About 1% ether oil has been obtained from its
above-ground part. There are monotherpenes, citral, geraniol, nerol, citronellol, mycrene and
about 200 other biologically active substances in the content of the ether-oil.

Cosmosine, luteoline, isoquercetine, apigenin of antioxidant character and other have
been obtained from phenol compounds of the plant. About 1, 5% rosemarine asid, tanning agents
and coumarine have been found from the leaf of the plant. There are also the majority of the
microelements in the plant.
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Medical Significance: Ether-oils can be widely applied in preparation against viruses, in
strengthening of immune system restoration, spasmolytics and against depression preparations. It
is used in morning sickness (nausea) and as appetite increasing means among people.| |.

In 1991 there was held a hybridization on pollination of basil with Melissa, different
plants processing features of basil x melissa i.e. a new interspecies hybrid has been obtained.
Stable hybrid lines have been selected by sampling.

New interspecies varieties have been obtained in the result of pollination of basil and
Melissa. As it is already known, obtaining of new perspective forms first of all depends rather on
selection of parent forms, direction of the hybridization and hybridization condition (ecological
condition). That is why it is possible to select forms with any required properties out of the
hybridization implemented during years. Different stable forms have been obtained by selection
in the hybrid population achieved from pollination of basil (Nakhichevan ecotype) with melissa
(wild form collected in Ordubad Region) in 1991. Morphological features of these plants being
the same with basil are alike with the father form according to its colour. It has got an
intermediary property according to the colour of its flower. Majority of the plants with violet
flowers was better and more preferable than both parents according to the amount of the ether oil
in their content. According to its development phase it is closer to the mother form but it is
distinctive according to its relative resistance to cold. It should be noted that it is more cold-
resistant crop than melissa and basil. The most important property of the hybrid is having the
same aroma (smell of lemon) with Melissa (Rzayev R.N. and others, 1994). Its productivity is
2,0-5,0 centner (100 kg)/ha higher than the mother form and it is collected 4-7 times a year. Due
to its much biological weight and as the component content of its ether oil is different
economical and medical importance of these crops is high.

It is available in food industry as green vegetable. It’s some biochemical properties have
been investigated comparatively with its parent forms and was recommended its use in cosmetics
and medicine (Rzayev N.R., Babayeva G.N., 1996).

The ether oil obtained from certain percentage of the extraction of basil mixture with
other spicery vegetables was applied for aromatization in the production of Sea-Buckthorn liquor
(Rzayev N.R., Imamaliyev G.N., 2003). Researches are being implemented on the purpose of
aromatization of hawthorn (Good Rose L.) and Wild Rose (Crataegus L.) liquors as well as
alcoholic drinks’ production (Rzayev N.R. and others, 2002).

The commenced research activities on the purpose of preparation of protector in solders’
food in an extremal condition, antidote & mithridate against heavy metals, also products against
radioactive radiations, preparation of medical aerosols with fragrant aroma against injure of the
respiratory system on the result of burn of fire brigade servants & etc. from fat oils, extractions
and carotinoids of basil and Melissa will be continued.
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AKTyaJIbHOCTh ~ HCCIIEJOBAHUI  OmpeaensieTcss MPaKTUYeCKOH  HeoOXO0JUMOCTBIO
nosyuyeHuss  HaumbOosee  A(P(PEKTHBHBIX  pPagUO3AIIUTHBIX  IPENapaToB  €CTECTBEHHOTO
MIPOMCXOXKICHUSI HAa OCHOBE PACTUTEIBHOIO ChIPbs, CIIOCOOHBIX CYIIECTBEHHO IOBBICUTD
PaZvOPE3UCTEHTHOCTh, HE OKAa3bIBAIOIIUX TOKCHYECKOTO NEHCTBUS Ha OPraHU3M, U KOTOpbIE
MOTYT OBITh HCIOJIb30BaHbl B LEJISAX HOJYyYEHUS psAlla CPEeACTB, OOJaJAIOIUX LIUPOKUM
3alUTHBIM JEMCTBHEM, a TaKKE€ MOTYT OBbITh HCHOJIb30BaHbl B KOCMETOJOIMH, T'HTUEHE,
[IPOU3BO/ICTBE HAITUTKOB U T.]I.

[IpobGnema mnpOTHMBONYYEBOM 3alIUTHl OpraHM3Ma SBJSETCS OJHOM U3 Haumbosee
MPUOPUTETHBIX B PaAMOOHMOJIOTUHU, U €€ PEIICHHE MMEET BaKHOE MpaKTUYecKoe 3HaueHue. B
PaauoOMOIOTHYECKMX HCCIIEOBAHUSAX O3TOMY BOIIPOCY BCerja YIENIsJOCh IOBBIIIEHHOE
BHUMaHUE. VIHTEHCHBHBIE HCCIIEIOBAaHUS B ATOM HAIpPaBJICHUU Hadalud MPOBOAMUTHCS IOCIE
aTOMHBIX OoMOapaupoBok Xupocumbl M Haracaku u B mocnenyroouipe roabl B CBSI3H C
pa3paboTKOIl M COBEPILIEHCTBOBAHUEM aTOMHOTO M BOJOPOJHOTO OPYXHS B MHUpPE, a TaKkKe
pa3BUTHEM aTOMHOM SHepreTukd. IlpuopureTHelM HampaBieHHEM paboOT B  IJIaHE
MPOTUBOJIYYEBOM 3alIMTHl OpraHW3Ma B TOT MEPHOJ SBJISUIACh pa3paboTKa XUMHUYECKHUX
pPauoONPOTEKTOPOB MpU JAECUCTBUU OOJBIIMX [03 pagualiy. bBOJIBIIMHCTBO XMMHUYECKUX
pauoONpPOTEKTOPOB,  KAaK  M3BECTHO,  NPEACTaBIEHbl  COCAUHEHHMSIMM M3  KJacca
MHJOJWIANKUIAMUHOB M MEpPKAaNTOAJIKWIAMUHOB W HEKOTOPBIMH JPYIMMH BEIIECTBaMHU.
XUMUYECKHE PpaJAMONPOTEKTOPbl 00Jadal0T BBICOKOM U ObICTpoll 3((EKTUBHOCTHIO B
OTHOIIEHUHU 3aIlIUThI opranu3Ma. OgHako nocie aBapuu Ha YepHoObuibcKO ADC BBISICHUIOCH,
YTO MPOTUBOJIyYEBas 3alllMTa OpPraHu3Ma, B LIEJIOM, B OCHOBE KOTOpOIl ObUIO MCHOJIb30BaHUE
XMUMHUYECKUX MPOTEKTOPOB, OKA3alach MPAKTUYECKH HEMPUTOJHON B YCIOBHSIX XPOHHYECKOIO
paZvalliOHHOTO BO3JEHCTBUS C HU3KOM MOIIHOCTBIO /103bl. XHMHUYECKHE PaJAUOINPOTEKTOPSI,
paccuMTaHHbIE MPEUMYIIECTBEHHO Ha OJHOKPAaTHOE NPUMEHEHHE B CBS3U C HMX BBICOKOM
TOKCUYHOCTBIO U MOOOYHBIMU 3¢¢deKTaMu B OpraHu3Me, HE MOTYT HCIIOJIb30BaThCsS IS
pelIeHus 3a/1a4 UIUTENLHOr0 U 6€301aCHOT0 MOBBILIEHUS PaAMOPE3UCTEHTHOCTH OPTraHu3Ma.

Haubonee nepcnekTUBHBIM HaIpaBJIEHUEM B IOMCKE CPEJICTB 3allUThl OpraHu3Ma OT
MaJiblX J03 paJualuy U JUINTEIbHOTO pPaJlallMOHHOTO BO3EHCTBUS (BHEIIHETO U BHYTPEHHETO)
SBJIIETCA CO3JIaHUE IIPErapaToB Ha OCHOBE OMOJIOTMYECKH AKTUBHBIX BEILECTB, CIOCOOHBIX
OCYILIECTBIISTh MeTab0JINYECKYIO KOPPEKIIHIO, MIPUBOISIIYIO K MOBBIILIEHUIO
PaIMOPE3UCTEHTHOCTH OPTaHU3Ma M HE OKa3bIBAIOIIHNX MOOOYHOTO (TOKCHYECKOTO) BJIMSIHUS Ha
HEro, Cpelud KOTOpBIX Ba)XXHOE€ MECTO MNpuHAANEeKUT ¢uronpenapatam. HecmoTps Ha
OTHOCHUTENIbHO HU3KKe 3HaueHus: O] BeuiecTBa, BbIICIEHHbBIE U3 HUX, CIOCOOHBI CYIIIECTBEHHO
MOBBIIIATh KaK paJUOPE3UCTEHTHOCTh OpraHu3Ma, TaK M €ro OOUIyl0 YCTOWYMBOCTH K
Pa3IMYHbIM HEOJIaronpUsITHBIM BO3IEHCTBUSM.

O(heKTUBHOCTh TPEMapaToB PACTHUTEIBHOTO MPOUCXOXKACHHUS B OOJBIIEH CTENEHU
NpOSIBJIIETCS MPU HMX HEOJHOKPATHOM NPUMEHEHHH, YTO OOYCIOBJIEHO MOJI0KHUTEIbHBIM
NeMCTBHEM Ha 3HJIOT€HHBIM (POH pagrope3uCTEHTHOCTH, OOLIYI0 HECHEIU(PUUYECKYI0 PEaKIUI0
OpraHu3Ma, CTUMYJSIIMIO 3alllUTHBIX PECYpCOB OpraHu3sMa U penapanuio  Jy4eBBIX
MOBPEKJACHUN. OKCTPaKThl PACTUTEIBHOTO IPOUCXOXKAECHHUS B apCceHale paJuO3allUTHBIX

118



“RADIASIYA TODQIQATLARI VO ONLARIN PRAKTIKi ASPEKTLORI” VIII KONFRANS
20-21 Noyabr, 2013, Baki, Azorbaycan

CPEICTB €CTECTBEHHOI'O IIPOMCXOXJIEHHSA 3aHMMAIOT 3HauuTenbHOe MecTto. Cpenu HuUx
IpenapaThl, MOJIYYEHHbIE M3 JKCTPAKTOB KOpPHEH KEHbIIEHS U UMOUpS, U3 XBOU U JIUCTHEB
CUOMPCKOM MUXTHI, SXUHALIEU ITyPIYPHOIL, aioe IPeBOBUAHOIO, aXaTo/Abl COCYIUCTON, TUIOJ0B
00JIeNTUXu KPYIIMHOBUAHONW W T.J. WX mpoTHBOSydeBOE NEHWCTBHE BO MHOTOM OOYCJIOBJICHO
HaJIMYMEM IOJIMBUTAMUHOB, [-KapOTHHA U APYrUX KapOTUHOUJOB, MAKpO- U MHKPOAJIEMEHTOB,
(GosMeBON KUCIOTHI, (JIABOHOUJIOB, TAHWUHOB, MOJUAMUHOB, OPraHUYECKUX KHCIOT M MHOTHX
Jpyrux OMOJIOrM4EeCKH aKTHUBHBIX BELLIECTB.

VYCTaHOBIIEHO, YTO B3KCTPaKThl M3 IUIOJOB pACTEHUH OOJIEMUXU KPYIIMHOBUIHOM
(Hippophae rthamnoides L.), nuxTsl cubupckoit (Abies sibirica) - npenapat UBUCHUB, nucteen
anoe napeBoBugHOTO (Aloe vera), m3 nucTheB mmuHaTa (Spinacea oleracea), W3 JIONEPHBI
(Medicago sativa) — mpenapar OpakoHJ u3 KopHel xeHblieHs (Panax ginseng) u umOups
(Zingiber officinale) u nap. oka3pIBalOT BBIPAKEHHOE IPOTHBOJYYEBOE JECHCTBHE B IIMPOKOM
JUana3oHe /103, B TOM YHWCJE MOBBIIIAIOT BbDKMBAEMOCTb, YIYULIAIOT I'eMaToJOrHYecKUe U
OMOXMMHUYECKHE TMOKa3aTeIN, CHOCOOCTBYIOT HOpMalu3aluu (PYHKIIMOHAJIBHBIX IOKa3aTesIen
PENPOTYKTUBHON CUCTEMBI.

B cBs3u ¢ M30KEHHBIM HECOMHEHHBIN MHTEpEC MPECTABIISIET OLIEHKa PacTUTEIbHOrO
CBIpBSl pslla apOMATUYECKUX pacTeHUi, MpouspacTaromux Bo ¢uiope AzepOaiipkaHa, KOTOpbIE
LIMPOKO UCIIOJIB3YIOTCS C JaBHUX BPEMEH B HAPOJHOM MEAMIIMHE, STHOOOTAaHUKE U KYJIMHAPHH,
KOTOpbIE, HECOMHEHHO, JI0JKHBI 00J1a/1aTh 3HAYUTEIbHBIM PaJAHONPOTEKTOPHBIM MOTEHIAIIOM,
HO CBOWCTBA, KOTOPBIX B 3TOM OTHOLIEHUH NMPAKTUYECKH HE UCCIIEIOBAHBI.

Cpenu 3TUX pacTeHHMH Ha MEpBOM 3Tale IMPEArosaraeTcsi U3y4eHHE pPaauo3aIUTHBIX
CBOMCTB 3KCTPAKTOB TaKMX pacTeHUIl kak oOienuxa (B BUJE OOJIENMXOBOTO Macia), TMUHA U
6asmnuka. [lnoner obGnenuxu, coxepxat 1o 10,9 Mr% xapotuHonnoB (o-, B- U y-KapOTUHBI,
JIMKOIIMH, MOJIUIMCIUKOINH, 3€aKCaHTUH, PUTO(DIIIONH), acCKOpOMHOBYIO KucaoTy (10 270 Mr%),
sutamunbsl Bl, B2, B12, E, Kl (¢umioxunon), xupueie macna (1o 13,7%), monucaxapuibl
(caxapa M NEKTHMHOBBIE BEIIECTBA), OPraHMYECKHE KHUCJIOThl, AMUHOKUCIOTHI, (PJIaBOHOWIBI,
nyOuIBHBIE BEIECTBA, PEHOIKApOOHOBBIE KUCIIOTHI, JKUPHBIE Macja, CTEPUHBI, XOJINH, OCTauHBbI.
[Inonel oOnenuxu KpPYIIMHOBUAHOM — LEHHOE TOJMBUTAMUHHOE ChIpbE IS IOJIyYeHUs
00JenMXoBOro Macia, KOTopoe Onarojapsi HAJIMYHMIO KHUPOPACTBOPUMBIX OMOAHTHOKCUIAHTOB
YMEHbBIIIAET UHTEHCUBHOCTh CBOOOJAHO-PAUKAIBHBIX MPOLECCOB M 3aILUIIAET OT HOBPEXKACHUS
KJIETOUHblE MEMOpPAHbI, CTUMYJIUPYET pernapaTUBHBIE MPOLIECCHl U YCKOPSET 3a)KUBJICHUE PaH,
OKa3bIBaCT OMPEJICTICHHOE aHTHOaKTepraibHOE (OakTepuocraTuyeckoe) aeiictBue. Cox IJI0/I0B
00Jenuxu KPYHMIMHOBUIHON — BUTAMUHHBIM U AMETUYECKUN NPOIYKT, MPUMEHEHHE KOTOPOIo
MOoKa3aHo s npoduiakThuky Aeuuura BuramuHa C.

OO65enuxoBOro CpescTBa MCHOJB3YIOT IpU 3a00JIEBaHUM JIyYEBBIX MOPAKEHHUH KOXKHU
U CIIM3UCTOM  00O0JOYKM, KOJIBIIMT, BYJIbBHUT, SHIOLEPBULUT, OJpO3Us I[IEHKU MATKH,
B KOMILJIEKCHOM Tepanmuu s3Bbl JKEIyJKa U JBEHAALATUIIEPCTHOM KHILIKH, XPOHUYECKHX
BOCIAJIUTEIbHBIX 3a00JIeBAaHUN BEPXHUX JbIXaTeNbHBIX MyTeH ((QapuUHTUT, JIAPUHTUT),
raiiMopuTa, $3Bbl POrOBMIIBI TJla3a, IPU NATOJOIMYECKUX IIpoleccax B IPSIMOM KHIIKE
(3pO3UIHO-A3BEHHBIN, KaTapaJbHbI U aTpOQUUECKU MPOKTUT, TPEUIMHbl  aHAJIbHOIO
OTBEpCTHS, FEMOPPOIl); IK3eMa, TPOPUUECKUE SI3BbI, OKOTH, MPOJICKHU, JUISI 3KUBICHUS PaH.
CymiecTByoT naHHbIE O OnaronpustHoM 3¢@dexTe Maciaa OOJEMUXOBOrO MPH 3a00JEBAHMIX
neyeHu u ap. Ilpu 3a0oneBaHusx 0OJENUXOBOTO Macja MPUMEHSIIOT HapyKHO, BHYTpb,
PEKTaNbHO U MHTANSAMOHHOE. Hapy)KHO MPUMEHSIIOT MPU JIy4EBbIX U IPYTHX MOPAKEHUAX KOXKHU
U CIM3UCTBIX oOoJouek. [Ipu marosoruyeckux npoieccax KoXKH MPUMEHSIOT B BUJE MAacCIsSHBIX
MOBSI30K, MPEIABAPUTEIBHO OYMCTHB MOPAXEHHBIH YYaCTOK KOXKHU OT HEKPOTHU3UPOBAHHBIX
TKaHel. BaTHO-MapieByro MOBA3KY MEHSIOT Yepe3 JIeHb (/10 MOSBICHUS TPaHyIISLINM).

[Ipu xoJibIIUTE W SHAOLEPBUIIMTE CTEHKH BJIarajuila CMa3bIBalOT MAcIOM 00JEMUXOBBIM
1ocJie MpeABapUTeIbHON OYMCTKH UX BaTHBIMU Iapukamu. [1pu spo3un meiiku MaTku oOUIbHO
CMOYEHHBIE MacjioM OOJIENUXOBbIM TaMIOHBl (5—10 MJI Ha TaMIOH) IUIOTHO HPWKUMAIOT
K DpO3UPOBAHHONW TOBEPXHOCTH, MEHsS UX exeaHeBHO. Kypc meuenuss kosbnura — 10—
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15 mpouienyp, 2HAoUepBHIMTA W 3po3ud —  8—12 mpoueayp. Ilpu HEoOXOomMMOCTH —
ITOBTOPHBIN Kypc yepe34—6 nen.BHyTpb IIPU NENTUYECKOMN SI3BE JKeIyIKa
Y IBEHAJUATUIIEPCTHON KUIIKM Ha3HA4yalT 10 | yallHOW JIOKKe Macia 2-3 pa3a B CYTKH.
PexransHOo BBOAAT 110 1 cynmosutopuro 1-3 pa3a B cyTku. [IpoaoinkuTenbHOCTh Kypca JIeHeHUs
3aBUCHUT OT XapakTepa 3a00JieBaHusl, COMMYTCTBYIOMIECH Teparuu, J0CTUTHYTOTro 3 dekra.

[Ipu 3a607€BaHMUAX BEPXHUX JIBIXATEIbHBIX TYTEH MPUMEHSIOT B (hOpME MHT ATISALMIA.
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MIIEHUIIBI ASEPBAUIKAHA U EE OTJAJIEHHBIE TUBPUJIBI - HCTOUHUKNA
PAJUOIIPOTEKTOPHbBIX BEHIECTB

H.P.P3aeB
HAHA, Uncmumym Paouayuonnvix [Ipobaem, baxy, Azepbaiioxcana
rzayevnr@rambler.ru

BemecrBa, ncnons3yemple MPOTHB H3JIY4EHMs, UMEKOT pPa3HbI XHUMHYECKUH COCTaB.
Cpenu BbICHIMX PACTEHUM BCTPEUAIOIIMXCS B IPUPOJIE HET HU OJTHOTO POJia U BUJA, KOTOPbIE Obl
uMenu  cOalaHCUpPOBaHHbBIE BEUIECTBa, O0O0Jajaolue paguo — MNPOTEKTOPHBIMH U
AHTUMYTAareHHBIMH CTIOCOOHOCTAMU. Bo dutope Azepbaiimkana mpouspactaeT okoio 4500 BuioB
pacTteHuii, u3 Hux okoso 1500 SBASIOTCS JIeKapCTBEHHBIMHU.

[lepBoHauanbHBIMU UCCIEIOBAHUSIMU OBLIO ONPEAETICHO YTO, UCIOJIB30BAHHBIE PACTEHUS
U UX OPOJYKThl HE OKa3bIBAIOT OTPULATENILHOE BIIMSHUE HA OpraHu3M. PacTeHusi, KOTOphIe
BKJIFOUEHHBIM  HCCIIEJOBAaHUEUCIIONb3YIOTCS B KauecTBE IMUILEBHIX MPOJYKTOB M B HApOJHOM
MEJUIMHE. 3€pHO UIPOPOCTKU MIIEHUIIbI HE COJAEpP’KaT BEIIECTB, KOTOPbIE MOTYT HEraTMBHO
MOBJIMSTH Ha OPraHU3M YeJIOBEKa.

C uenblo ynaneHusl PagUOHYKIMIOB U3 JKEIYJOYHO-KHMILEYHOIO TpakTaTa, WU JUIs
NpEeNyNpexXACHUs TOCTYIUIEHHs] HMX B OpraHu3M IpeaycMaTpUBaeTcs HCIOJIb30BaHUE
[pernapaToB M IMPOAYKTOB OOrarbIMM aHTarOHUCTUYECKMMHU  BellecTBaMu. B HayuHol
JUTEpaType YCTaHOBJIEHO YTO, MEKTUHOBBIE BEIIECTBA U KICHMKOBUHHbBIE OENKU 00JaJatonuMu
TakUMHU criocoOHocTsiMU. Hammmu rccneaoBanusaMu ObLIO I0Ka3aHO BBICOKOE COJIEPKAHUE ITUX
BELIECTB B 3€pHE IIICHULIE U TPUTUKAJE, YEM B JIpYruX pacTeHusX. [IekTHHOBbIE BemecTBa AJis
YyeloBeKka  BecbMa  mosie3Hbl. OHHM  perynupyroT  palOoTy  KHIIEYHHKA, 00i1anarT
JETOKCUKAIIMOHHBIMHU CBOMCTBaMU (HalpuMep, MpU PTYTHBIX, KaJIMUEBBIX U JIP. OTPABICHUSIX).

B MIIEHUYHBIX BUJAX nBy3epHaHKuU-TriticumdicoccumShuebl. u
onHo3epHsHKU Triticummonococcuml.  (oTedecTBEHHBIX copToB  AsepOaiimkanallapunmxk,
Jlxeitpan Oyraacel) cojepikaHWe KICHKOBHMHBI Ha BBICIIEM YpoBHE. B cocraBe KIICMKOBHHBI
MIIIEHUIIBI UMEIOTCSI OCTTKM ¢ MOJICKYISIPHOW Maccod Onmke K KazenHy (MOJOUYHBIN Oesok). B
HapoJHOW MemuiuHe AszepOaiipkaHa MSKHUII 3TON MIIEHULbI HCIOIb3YeTCs Ui 3aKHUBIICHUE
paHb IPU COJHEYHBIX 05KOTOB.

[lo cpaBHEHHIO C JIPYIrMMHM COpPTaMM MIIEHUIBI B MX COCTAaBE COACPKAHHE >KUPHBIX
BEIIIECTB TOXKE BBICOKO. B cocraBexxupa mosydeHHOro u3 3epHammeHunbl  90% cocTaBisieT
ButaMuH E  u kapoTuHouasl. Macio 3apoabllieil MIIEHUIbl HOJYYEHHBIX XOJIOJHBIM
IIPECCOBAHUEM SIBJISICTCS LIEHHbIE HCTOYHUKAMU BUTaMUHa E 1 KapoTHMHOUIOB.

VYBenuueHne NUIMEHTHBIX BEIIECTB B 3€pHE MIIEHULBI 00JIy4eHHBIX OONbIIUMU J03aMHU
msorona Co® ramma Jydei, NOKa3blBaeT MOBBILIEHUE 3allUTHBIX QyHKuui. Hameuennas
CIIOCOOHOCTh IMUIMEHTHBIX BELIECTB, COOTBETCTBYET HCIOJIb30BAHUIO HX B KauecTBe
PaaroNpPOTEKTOPOB.

[Ipn MexponoBoil rubpuaM3alMy MIUEHUIBI C POXKBIO Mbl CO3/ajd HOBBIE COpTa
TPUTHKaJE. 3€pHO U MyKa 3TOTO0 PAaCTEHMs COJAEPKUT OOJIbLIE CIU3U, UEM PACTEHHSI- POAUTEIH.
3epHOBas NPOAYKTUBHOCTh BbIAEICHHBIX (popMm coctaBisier 90-110 LEHTHEPOB € KaxIoro
rekrapa. Co3maHHble HaMH HOBbIE (OpPMBI PACTEHUM COAEpPXKAT OOJBIIOE KOJUYECTBO
(1aBOHOUJIOB, AHTOLMAHOB, XMPOB, YEM B POAMUTEILCKOM (Qopme, YTO JaeT BO3MOXKHOCTb
IIPOM3BOJIUTH BEIIECTBA C PAIUONPOTEKTOPHBIMUN AaHTUMYTareHHBIMH CIIOCOOHOCTSAMHU.

VY CcTaHOBIIEHO, YTO MPOPOCTKHU MIIEHUIIBI U PKU OoJiee cOalaHCUPOBAHbI BUTAMUHAMUU
OMOJIOTMYECKH AaKTUBHBIMHU BelllecTBaMHU. TakuMm BUIOB muieHUIb! sBisercs cnenbra (T.spelta
L.), U3 KOoTOpoil MNPOU3BOAUTCS MHOTOYHUCIIEHHBIE MPOAYKTHl HApOJAHOM MeAUIMHBL. B
HACTOsII[ee BpPEMs B KOCMETHYECKOHN INPOMBIIUIEHHOCTH W3 MPOPOCTKOB IMIIEHUIBI U PXKHU
M3rOTABJIMBAIOTCS 3aLUTHBIE KPEMbI U MACKHU.
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X9ZOR RAYONUNUN XAM NEFTLO CIRKLONMIS TORPAQ ORAZILORININ
RADIASIYA FONU VO YASILLASDIRMA PROBLEMLORI

H.H.9sadov, A.P.Zamanova, i.B.Mircalalh, R.R.Ofondiyeva
AMEA, Mardakan Dendrarisi, Baki, Azarbaycan

Miiasir dovrds cansiz vo canli aloma tasir gostaran ekoloji amillor haqqinda miioyyon
biliklor oldo edilso do, radiasiya amillorinin tosir mexanizmi holo do 6z hollini tapmamisdir.
Canli organizmlorin ekoloji miihitin amillorini izah etmok xeyli miirokkob va ¢atindir. Belo
hallarda tadqiqat¢t alimlor iiglin miihit amillorinin tosir mexanizmini arasdirmadan notico
cixarmaq asan olmur. Todqgigat zamani eksperimental tocriibslore osaslanaraq fikir vo ya ideya
toklif etmok do ¢otinlogir.

Radiofaal stialarin canli organizmlors tosiri birbasa olarsa, o zaman hiiceyro niivasinin
genetik materialt (DNT) mutasiyaya ugrayar vo noticodo miioyyon doyiskonlik yaranar. Radifoal
stianin tosir siirati yiiksok oldugda iso hiiceyro vo ya organizm mohv olar. Miiasir gliniimiizdo
otraf miihitin radiofoal siialarla ¢irklonmasinin monbalori xeyli coxalmigdir.

Heg do gizli deyil ki, Abseron yarimadasinda belo monbslor xeyli artmisdir. Xam neftin
cixartlmasimda vo istehsal prosesindo yarimadanin torpaq orazilorinds radifsalliq fonu xeyli
yiiksokdir. Xam neftin torkibindo olan miixtalif agir metallar — Zn, Pb, Ko, St, Mo, Ni, Hg vo s.
radiofaallig: ila secilirlor. Bu elementlor 6ziino moxsus saciyyavi xassali radifoalliga malikdirlor.
Mosaslonin arasdirilmasi mogsadi ilo Abseronun Xozor vo Pirallahi rayonlarmin xam neftlo
cirklonmis arazilorinds tadqiqat aparilmisdir. Todqiqatlar hom fasillora gors, hom do illik olaraq
qeyds alinmisdir.

Molumatlardan balli olmusdur ki, Abseron yarimadasi {iclin imumi radiasiya fonu 0,02
mR oldugu halda, Xozor rayonunun Qala gosobasinin xam neft “gdli yaxmliginda 0,06 mR,
Pirallah1 rayonunun neft quyularmin orazisindo 0,08 mR olmusdur. Qeyd edilmolidir ki, yay
faslindo havalarm isti kegon giinlorinds radiasiya fonu geyd etdiyimiz orazilords 0,11-0, 12 mR
soviyyasnido geydo alinmisdir. Bu dovrdo radiasiya fonunun artmasi ¢ox giiman ki, radiofoal
metallarm foallagsmasi naticosindo formalasir vo o, normadan 5 vo 6 dofo ¢oxdur.

Ekoloji amil olan radifoal siialanmanin tosirini azaltmaq moqgsodi ilo bozi agac vo
kollarin okilmosi  toklif edilmisdir. Belo orazilordo Dovsanalmasi, Pirokanta, Oleandr,
Sezalpiniya, Xozor seytan agaci, meymun almasi ilo yanasi, bozi ¢igok bitkilori-giiliimbahar,
eloco do Opunsiya, agava va s. mogsadouygundur.

Eksperimentlorin naticasi olaraq qeyd etmoliyik ki, tobii bitki ortiiyli olan efemerlor vo
efemeroidlor radiofoal siialanmaya nisboton az davamli olduqlarindan vegetasiya dovriinii do tez
basa vururlar. introduksiya etdiyimiz dovsanalmasi, olendr, sezalpiniya, Xozor seytan agaci,
giilimbahar, opunsiya radionukleotidlori tolama xassosino malik olduqlarindan, c¢irklonmis
torpaq orazilorinin yasillasdirilmasinda xeyli somorali olub, stialanmaya davamlidirlar.
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AHAJIN3 CTATUCTHYECKHUX MAPAMETPOB DJIEKTPHUECKOM
AKTUBHOCTH 3PUTEJIbHOM KOPBI TOJJOBHOI'O MO3T'A

M.N.AnuneBa
HAHA, Uncmumym Paouayuonnwix I[Ipobaem, Baky, Azepbatioxcan
melahet22@gmail.com

B paboTe paccMOTpeHBI CTaTHCTUYECKUE MapamMeTpbl CyMMapHON aKTHBHOCTH 3PUTEIBHOM
o0yacTu KOpbl TOJIOBHOTO MO3ra KpoJIMKOB. Iloka3zaHo, 4TO cHEKTpalbHbIE XapaKTepUCTUKU
KOPKOBBIX MOTEHIMAJIOB OTJIMYAIOTCS OMMOJAIBHOCTHIO C MAaKCHMyMOM B Te€Ta W JelbTa
muanazonax D3I, [Ipu sTom B mpenenax 3puTeabHON 00J1aCTH KOPBI TOJIOBHOTO MO3ra (pa3oBbie
KOPPEIIIIMOHHBIC XapaKTEPUCTUKA MEHSIOTCS HE3HAYUTEIHHO U 3aBUCAT OT MEXDIIEKTPOIHOTO
paccTOosHUSL.

Hecmotpss Ha OOnbIION  SKCHEpPUMEHTANIBHBIM ~ MaTepual, YCIEXH COBPEMEHHOM
aNeKTpo3HIepaorpaduu  OCTAIOTCSA BCE-TaKM JIOBOJHHO CKPOMHBIMH. OCHOBHas TpHYUHA
CBOJUTCS K TOMY, WYTO TIIOJIy4CHHbIE OKCIEPUMEHTAIbHBIE pEe3yJIbTaThl YacTO HOCST
(dbparMeHTapHbIN XapaKTep ¥ 4acTO TPYAHO COMOCTaBUMBI y pasHbIX aBTOpoB (1,3,7). C npyroit
CTOPOHBI YaCTO OTCYTCTBYET IIOHMMAaHHE NPUPOABI MHTUMHBIX MEXaHHU3MOB TeHEpaIiu
ANIEKTPUYECKUX MOTEHIMAJOB U (U3NYECKUX OCHOB uX peructpauuu (2). VYcnexu
KOPPESUOHHO-CIIEKTPAIbHOIO METOJIa aHAaIW3a CIy4alHbIX IPOLIECCOB B OINpeAeseHHOM
CTENEeHU MO3BOJISIET MOJIYYUTh JOCTATOYHO IMOJIHYKO CTaTUCTHYECKYIO KapTHHY 00 aMIUIUTYAHO-
BPEMEHHOM OpraHu3allMM JJIEKTPUYECKUX MoTeHIuanioB Mmosra (4,6). Hacrosmas pabota
MOCBSAIIEHA KOJIMYECTBEHHOMY aHalM3y CYMMapHOH aKTHBHOCTH 3puTeibHOM obnactu (3P)
KOPBI TOJIOBHOTO MO3I'a Y KPOJIMKOB.

DKCIEpUMEHTHI TPOBEJCHBI Ha HEHAPKOTH3MPOBAHHBIX KPOJIMKAX, PETUCTpAIMs W aHAIU3
O0T" ocymiecTBisiaach ¢ MOMOIIBIO aBTOMaTU3UPOBaHHOM cuctembl “‘Brainsys” Ha Oaze IBM
PC/AT. D3I orBoaunu U3 3pUTEIBHON 00JaCTH KOPBI TOJOBHOTO Mo3ra (Ap= -4, L=3), musa
aHanu3a otOupanu Oe3apredaktHpie ydacTku O mmurensHOCTBIO 5-10 cek. s
CHEKTPAJILHOTO aHaJn3a HCIIOJIb30BAIN obIcTpOE Dypbe npeoOpa3oBaHue,
KPOCCKOPPEJIALIMOHHBIE (YHKIIMH ONPEessuii o Gopmylie:

Ry (kA= ZMN(Xi-X) (Vi Y1)/ ZMH X=X 2(Yin-Yi)

rae At — uHTepBaJl KBaHTOBaHUs, N — KOJIMYECTBO KBAHTOB Ha MHTEpBalie KBaHTOBaHus. [lanee
BbIUUCIIAINCH (pa3oBeli ciekTp (Fn), kpoccnekrp (Sn) n pyHkuus korepeHTHOCTH (Cohyy):

F,= arctg (byan)+ 2nn
S=XaYn u  Coh(xy)=]|XuYn P(Xal[Ya)), n=0,1,2....

JIOCTOBEpPHOCTh MOJIyYEHHBIX PE3yJIbTaTOB OlleHHBaNM 1o Kpureputo Cteiogenta (5). B
KadecTBE NpHUMeEpa HWKE NPUBEICHBI HATUBHBIC 3alMCH MOTEHIMAJIOB 3PUTEIBHON 0O0JIaCTH
KOPBI TOJIOBHOTO MO3Ta KPOJIMKA B TIEPHOJI CIOKOHHOTO 00IPCTBOBAHUSL.

V3 mnpuBeneHHOrO pHCYHKa BHUIHO, YTO CYMMapHBbIC ITOTEHIHAIBl XapaKTePH3YIOTCS
MOJIMMOP(PHON aKTHUBHOCTBIO. Pacder CHEeKTpalbHBIX XapaKTePUCTUK CBUICTEIBCTBYET O
OMMOaTbHOM XapaKTepe pacIpeleieHusl, MOIIHOCTh CHUTHAIAPACIpeNeNieTcss B OCHOBHOM B
obrnactu JienbTa U TeTa quanazoHoB OO1, mpu 3TOM BBIPaXKEHHOCTh TeTa KOJeOaHUN KojiebaHui
B 3P xope nmpeBasiupyeT Hal AefbTa KojaeOaHUsIMU.
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Puc.1. HatuBHas 3anuch cyMMapHOI aKTHMBHOCTH MOTeHIManoB 3P o0nactu KOpbI rOJOBHOIO
Mo3ra Kpojiuka. 1-4 — kaxxJas nocieayromiasi Kpupast siBJISIETCS MPOJOHKEHUEM ITPE by EH.

B psane onbitoB BeuuCIsUIMCh KO3 GULIKEHTH Koppensiuuun Mexay D91 pa3Hbix Touek 3P
KOpBl OJJHOTO M TOTO K€ MOJyIiapus. BeIICHMIOCH, YTO JaXke NPU OTHOCHUTEIBHO OOJIBLIMX
paccTosHUAX MEXIy oTBeaeHusIMU uist OO1 3P kopbl xapakTepeH J0BOJIbHO BBICOKUH YPOBEHb
MOJIOKUTENbHOW  B3auMHOW  koppemsiuuu  (R>+0,45). K ToMy ke  MakCHUMyMbl
KPOCCKOPPEJIALIMOHHBIX (YHKIMHA JBYX OTBEIEHUN OOBIYHO pacrosioraroTcsi BOJIM3M Haudaia
KOOpPJUHAT, CABUTasACh OT HEr0 Ha MHTEPBAJ BPEMEHHU, B MOJABIISIIOIIEM OOJBIIMHCTBE CIy4acB
HE NPEBbIIAOIINNA BeIMunHy B 4,8 MC. DTOT (akT CBHAETEIbCTBYET O TOM, YTO MTHOBEHHBIE
3HaYeHUs TOTEHLUMAJIOB BO BCEX TOYKAX KOPKOBOW TKAaHM HUMEIOT TEHACHLHUI0 K
OJIHOHANPaBIEHHOMY U3MEHEHHUIO.

Kpome Toro 6p110 06Hapyx’eHO, 4To K03 duureHT koppemsiuuu Mexay D3I pa3HbIX TOUeK
KOpPbl MOHOTOHHO YMEHBLIAETCSI C YBEIMUEHUEM PACCTOSIHUSI MEXJy OTBeleHUusMU. B mepBom
NPUOIMKEHUHU CpeIHUN KO3PPUIMEHT KOpPENsSUU 3aBUCUT TOJBKO OT MEXKIJIEKTPOIHOTO
paccTosiHUS U HE 3aBUCUT OT PACHOJIOKEHUS OTBOISIIUX 3eKTponoB. IIpu 3Tom (azoBblil
cunekrp (F,), xpoccnekrp (Sn) u ¢pyHkuusa korepeHtHoctd (Cohyy) Mexny noreHumanamu 3P
KOPBI IPETEPIEBAIOT U3MEHEHUS B 3aBUCUMOCTH OT MEKUIEKTPOIHOTO PACCTOSIHUSL.

Takum 00pa3om, pe3yabTaThl MPOBEACHHBIX SKCIIEPUMEHTOB CBHUIETENb-CTBYIOT O TOM, UTO
CyMMapHbl€ MOTEHLMAJIbl 3pUTENBHON 00JaCTH KOPBI TOJOBHOTO MO3ra HOCST MOJIMMOPQHBIN
XapakTep C MaKCHUMYMOM CHEKTpajJbHOW MOIIHOCTH B TeTa auamnazoHe ODI. CymmapHbie
MOTEHIMAJbI PA3JIMYHBIX OTBEIACHUN B MpEEIax OJHOM U TOM K€ 3pUTEIbHON KOPBI I0CTOBEPHO
HE pa3jMyaloTcsi 10 CBOMM CTaTHCTUYECKUMM IapamMerpaM U 00JaJaloT  CXOXKHUMHU
XapaKTEPUCTUKAMH, YTO COOTBETCTBYET JaHHBIM JUTEPaTyphl (1,6).
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ICP-MS DETERMINATION OF URANIUM IN DIFFERENT TYPE WATER
SAMPLES

M.M.Ahmadov, K.S.Safarova, F.Y.Humbatov, B.A.Suleymanov
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
humbatov@azecolab.com

Uranium occurs in a dispersed state in the Earth's crust reaching an average concentration
almost 4 - 10™ percent by mass. Uranium of natural isotopic composition consists of three
isotopes: 238U, 235U and 234U, all of them are radioactive. Uranium present in the Earth is
transferred to water, plants, food supplements and then to human beings. Uranium nuclides emit
alpha rays of high ionization power and therefore it may be hazardous if inhaled or ingested in
higher quantity. Adverse health effects from natural uranium can be due to its radioactive and
chemical properties. Radioactive effects are very small from natural uranium; chemically it can
be harmful to the kidneys from large exposure.Uranium is a very reactive element readily
combining with many elements to form a variety of complexes.The oxygen containing uranium
compounds as well as the uranyl ion can combine easily with C1 -, Na >, SO ;™ and CO ,” In
aerated aqueous solutions at pH 2.5, the uranyl ion is very stable. Near pH 7, uranyl ion forms
stable complexes with phosphate and carbonate. The need of estimation of uranium
concentration in water is multifold: it is an important fuel for nuclear power reactors, the
hydrogeochemical prospecting for uranium is essential and the assessment of risk of health
hazards due to high concentration of uranium in water is most important.

In the present investigations, uranium concentration in drinking water, ground water and
produce water samples collected from some areas of Azerbaijan has been measured using
inductively coupled plasma mass spectrometry (ICP-MS). The Agilent 7700x Series ICP-MS
applied to analysis of water samples. The method is based on the direct introduction of samples,
without any chemical pre-treatment, into an inductively coupled plasma mass spectrometer (ICP-
MS). Uranium was determined at the mass number 238 using Bi-209 as internal standard. The
main purpose of the study is to measure the level of uranium in different type water samples.

A total of 15 drinking water samples, 6 seawater samples, 15 produce water samples and
53 ground water samples collected from some areas of Azerbaijan have been analyzed for
uranium concentration using ICP-MS. The dissolved uranium were defined from samples filtered
through membranous the filter pore size 0, 45 um, without preliminary sample preparation. All
plastic-ware (sample bottles, pipette tips, filtration unit and flasks were soaked in 10% v/v
HNO3 for 24 h and rinsed with ultra pure water before being used. Milli-Q ultra pure water
(resistivity 18.2 MQ cm), was used throughout, and all laboratory operations. In the laboratory
by adding an appropriate volume of nitric acid the acid concentration of the samples are adjusted
to approximate at 1% (v/v) nitric acid solution.

The values of uranium in samples produced water are <0.04 ug/L, for ground water these
values ranges from 0.025 pg/L to 211 pg/L with an average value of 30.82 nug/L. The values of
uranium in samples drinking water ranges from 0.578 pg/L to 1.495 pg/L with an average value
of 0.862 pg/L, for Caspian seawater with the concentration about 6.75 +0.087 png /L. The EPA
and WHO set a Maximum Contaminant Level for uranium of 30 micrograms per liter based on
the chemical toxicity of uranium. The Canadian current guideline for uranium in drinking water
is a Maximum Acceptable Concentration (MAC) of 20 pg/L. The Indian Atomic Energy
Regulatory Board has set a limit for uranium in drinking water of 60 ug/L. The measured
uranium content in 30 % ground water samples has been found to be higher than the limit of 30
pg/Lrecommended by the World Health Organization (WHO) and US Environmental Protection
Agency.
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NEFT iSTEHSALI ZAMANI LAY SULARINDAN AYRILAN QUM
NUMUNOLORINDO RADIONUKLIDLORIN TODQIiQi

F.Y.Hiimbatov, M.M.Ohmadov, B.A.Siileymanov, V.S.Balayev
AMEA, Radiasiya Problemlari Institutu, Baki, Azarbaycan
humbatov@azecolab.com

Molumdur ki, neft istehsali zamani neftlo birgo yer sothino qum garisiq lay sular1 da
cixarilir. Neft bu qarisiglardan tomizlondikdon sonra lay sularmin yaratdigi gollor vo ayrimis
qum zaman keg¢dikco radiasiya fonunun nisboton yuksok oldugu ¢irklonmo monboyino
cevrilirlor. Adoton neftdon ayrilms qarisiglarda miisahido olunan radioaktivlik tobii mongoli
U238 vo Th232 seriyasindan olan parcalanma mohsullar1 hesabina yaranir. Lay sularinada bu
radionuklidlor vo onlarin birlogsmolori qismon hall olduglarindan adi halda radioktivlik kicik
qiymato malik olur. Ancaq, suyun buxarlanmasi ilo qatiligin artmasi vo SO4 , CO3 ionlar ilo
birlosmo omolo gotirorok radioizotoplarin cokmosi noticosindo aktivliyin yiiksolmosi miisahido
olunur. Neftlo birgo yer sothino qaldirilan qum mineral vo geokimyovi torkibindon asili olaraq
forqli aktivlikli radioizatoplara malik olur. Miixtslif monbalordon olan su (yagis, qar veo s.) ilo
tomasda oldugda hall olmus radioaktiv izatoplar miqrasiya edorok soth sularina kego vo noticads
insanlarm qidalarina qader dasima bilir.

Bu toadqiqat isindo miixtolif neft quyularindan neftlo birgo yer sothino ¢ixarilmis qum
niimunolorinin gamma spectrometrik vo ICP/MS metodlar1 ilo miiqayisali dyronilmasi hoyata
kecirilmisdir.Niimunolorin gotiiriildiiyii voziyyatdo hansi radioizotoplara malik olduqlarint vo
radioaktivliklorini qiymsatlondirmak tc¢iin HPGe detektorlu Gamma Spektrometrdon istifads
olunmagla, radioaktiv tarazliq yaranmadan olgmolor aparilmisdir. ICP/MS totbiq olunmagla
niimunalords U238 vo Th232 miqdar1 toyin olunmus vo uygun aktivliklor hesablanmigdir.

1 2 3

mBk/q mBk/q mBk/q
Ra226 14.7 12.9 5.2
Pb214 5.2 12.3 6.1
Bi214 11.7 10.9 4.6
Ra228 3.0 8.4 3.7
Pb212 3.0 5.4 3.7
T1208 <3.1 <2.9 <1.7
K40 121 82.3 34.4
U238, (ICP/MS 7.6 5.8
noaticasing gora 7.8
hesblanib)
Th232, (ICP/MS 6.3 4.6
noaticasing gora 7.7
hesblanib)

Alman naticolora gora hor bir niimuns {¢iin effektiv aktivlik qiymotlondirilib vo uygun
olaraq 28.2Bk/kg, 22.8Bk/kg vo 14,8Bk/kg alinmigdir. Bu qiymotlor NRB76/87 Beynolxalq
standart1 ilo birinci sinif tikinti materiallar1 ticlin miioyyonlasdirilmis haddon (370 Bk/kg) 10-dofo
kigikdir. Naticolorintohlili gdstorir ki, hor iki metodu(HPGe Gamma Spektrometr vo ICP/MS)
birgo totbiq etmoklo miixtalif név niimunslords radioaktiv elementlorin izlorini toyin etmok
miimkiindiir vo bu alinmis naticalorin etibarliligina tominat baximindan ¢ox shomiyystlidir.
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FORMATION OF RADIOBIOLOGICAL REACTION OF INTACT PLANTS IN THE
CONDITIONS OF HIGH TEMPERATURE AND WATER DEFICIENCY

N.LIvanishvili, M.E.Gogebashvili
Institute Radiology and Ecology of Georgian Agrarian University, Georgia
nazikoivanishvili@gmail.com, gogebashvili@gmail.com

Intensive researches of last decades, bound to an assessment of consequences of accidents
at nuclear stations in Chernobyl and Fukushima, have shown various scenarios of damage of
phytocenosis. First of all, it is bound to numerous variations of forms and intensity of intake
radionuclides in plants. Moreover, important are researches showing damages bound to external
radiating influence and radioresistance of various kinds of plants. These results of experimental
researches are taken as a principle numerous models of forecasting of possible risks at radiating
influence on various plant communities.

In many regions of temperature modes, bound to global climatic changes, make changes
at realization of radiating influence on separate intact plants organisms and on photocensuses as
a whole. Naturally it concerns modification of the processes bounding to high temperatureand
water deficiency. It is known that plant spends on synthetic processes no more than 6-8 % of
water, the rest evaporates from the plant by transpiration. Thus, the basic quantity of water is
used by plant for maintenance of a temperature mode.

For investigation of the effect of radiating influence on the formation of radiobiological
reaction in the conditions of high temperatureand water deficiency we irradiated seeds in the
range of doses to 100 Gy, and intact plants to 20 Gy. The plants irradiated with gamma-radiation
grew up under naturally conditions as well as in vegetative containers. Indicators of consumption
by plant of water, superficial temperature and the intensity of transpiration serve as an
assessment criterion of an action of the given model.

The investigations show that with the growth of an irradiating dose, consumption by plant
of water decreases.

The analysis of the irradiated plants surface has shown that in a moderate interval of
temperatures (25-30°C) plants keep viability longer at the expense of economical expenditure of
water. However, with an increase of temperature mode to extreme indicators (35-40°C and
more), the irradiated plants were observed to have an increased superficial temperature, that
negatively influenced their viability.

In whole the investigations have shown that during formation of radiobiological reactions
under conditions of high temperature and water deficiency, the effect has an ambiguous
character. In particular, resistance increases at optimum temperatures, whereas at extreme
temperatures the irradiated plants considerably concede on level of viability to the control.

Findings considerably can raise the quality of forecasting of possible consequences of
technogenical accidents in regions characterized by a droughty and hot climate.
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OTRAF MUHITIN CANLI ORQANIZMLORDO YARATDIGI EKOGENETIK
DOYiISKONLIKLOR

S.A.Mammadli
AMEA, Radiasiya Problemlari Institutu, Baki, Azarbaycan
azeri_wom(@yahoo.com

Canli orqanizmlor ekoloji stress amillorinin tasirine moruz qaldig iigiin onlarin somatik
va cinsi hiicera genomunda bas veron mutasiyalarin mexanizminin ¢yronilmasi holli vacib olan
masololordon biri kimi miiasir elmin diggotini calb edir. Diinyada ekoloji soraitin yaratdigi
narahatliq, ekoloji miihiti saglamlagsdirmaq meyllorinin giiclonmasi,ekogenetik geyri-stabilliyin
tonzimlonmasi,genomun miihafizasi problemlarinin hollini aktuallagdirmisdir.

Hal-hazirda bu istigamotdo aparilan todqigatlar1 iki qismo bdlmok olar; -hiiceyra vo
orqganizmlorin straf miihitin mutagenlorindon qorunmasi {i¢iin metodlarn islonib hazirlanmasz; -
induksion mutagenezo vo kanserogenezo qarst yeni protektorlarin tapilmasi vo onlarin
effektivliyinin miisyyanlosdirilmasi.

Tadqiqatlarimizi  Allium cepa va Nicotiana tabacum L. bitkilorinin toxumlar1 {izorindo
gamma siialarinin tosiri iloxromosomlarin struktur qurulusunda bas vermis doyiskonliklor
(abberasiyalar ) vo onlarin protektorlarla korreksiyasi, erkon vo son anafaza morhololorindo
Oyronmisik. Tocriibolor hom laboratoriya vo hom do aciq tarla soraitinds aparilmisdir.

Apardigimiz tadqiqatlar gostorir ki,bitkilorin boylimo va inkisafinda,ayri-ayr1 biosintez
proseslorinds siialanmadan sonra bas veron mutasiyalar,siialanmanin ekogenetik tosiri, meristem
hiiceyralorinin boliinmasinin pozulmasi,mitoz prosesinin siirotlonmasi naticasinde meydana
¢ixan , imumi metabolizmin istigamatinin doyisilmasi, qocalma proseslorinin siiratlonmoasi, bad
xassali siglorin yaranmasina gotirib ¢ixarir.

Noaticado ham otraf miihitin tosiri ilo vo hom da ovvalcadan siialanmis hiiceyralordo gen
mutasiyalar1 ilo borabor bitki orqanizminin normal foaliyystino xas xromosom vo xromotid
spontan mutasiya doyiskonliklori do 6amr Bepup, abberasiyali xromosomlar olan hiiceyralor ya
mohv olur, ya da irson nosildon nasilo otiiriilorok miixtolif bad xassoli sislorin yaranmasina sorait
yaradir.

Tadqigatlarla miioyyon edilmisdir ki, bitkilorin radiasiyaya doziimliililk doracosi onlarin
miixtolif taksonomik gruplarinda bir-birinden farqlonir. Ikilopaliler fasilosinin niimayandolorinin
toxumlar1 yiiksok radiohsssasliq gostordiklori halda, birlopalilor radiasiyanin nisboton yiiksok
dozalarina doziimli olurlar. Masalon 25 Qreylik Qamma radiasiya bugda bitkisinin bdylimesini
stimullasdirdigi halda, sogan toxumlarma 6ldiiriicii tosir gostarir.

Beloliklo,giiman etmok olar ki,otraf miihitin ekogenetik tosiri zaman1 DNT-nin ilkin
zadalonmasi mutagenezin korreksiyasindan asili olaraq protektorlarin istiraki ilo zoifloyir
hiiceyronin yasama qabiliyyati yiiksalir.
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BOZi TOROVOZ BITKILORINDO GUMUS VO DOMIR NANOHISSOCIKLORININ
SINTEZININ TODQIiQi

1A.N.Nasibova, 2S.M.ismayllova, 1I"J.M.QaSImov, 2i.Y.Fridunbayov, ’R.i.Xalilov.
'AMEA, Radiasiya Problemlori Institutu, Baki, Azarbaycan
?Baki Déviat Universiteti, Baki, Azarbaycan
aygun-nasibova@rambler.ru

Miiasir dovrde miixtalif nanohissaciklorin, xiisusilo qiymatli metallarin, o climlodon
glimiis vo domir nanohissaciklorinin kimyavi yolla sintezi genis yayilmisdir. Ancaq bu iisulla
almmis nanohissaciklor hom baha alds olundugundan, hom ds toksik olduglarina gére onlarin
bioloji tisullarla sintez olunmasi bdylik maraq dogurur. Bu baximdan bioloji strukturlarda metal
nanohissaciklorinin formalagsmasmi todqiq etmok, onlarin bioloji iisullarla sintezini hoyata
kecirmak, nanohissaciklorin formalagsmasinda hansi bioloji proseslorin rolu oldugunu 6yronmok
cox aktualdir.

Apardigimiz tocriibolordo todqiqat obyektlori totoroz (siiyiid, ispanaq, kover, kesnis,
cofori) bitkilori olmuslar. Yuxarida adi ¢okilon torovoz bitkilorinin“yasil sintezini” hoyata
kecirmok tigiinonlardan ekstraktlar hazirlanmisdir. Ekstraktlarin hazirlanmasi asagidaki qaydada
aparilmisdir: Elektron torozido 5 q bitki c¢okilir. Adi suda vo ikiqat distillo suyunda 3 dofs
yuyulur vo havada qurudulur. Hovongdastods ozilorak iizorino 30 ml distillo suyu olavo edilir.
Qarisig 15 doqigo 70° temperaturda qizdirildigdan sonra soyudulmaga qoyulur. Soyudugdan
sonra mohlul sentrafuqa qablarma tokiiliir vo 5 doqiqe orzindo sentrafuqada c¢okdiiriiliir.
Cokiintiidon ayrilmig 25 ml tomiz ekstraktin {izorino 25 ml AgNO; (10 mol) mohlulu slavo
edilir. Mohlul 25 doaqige isigda 60°C tempraturlu maqnit garisdiricida saxlanilir. Eyni qayda ilo
FeCl; —dan istifada etmoklo ekstrakt hazirlanir.

Ekstrakt magnit qarigdiricinin {izorindo iki rejimdo - is1q vo qaranliq rejimlorinds
saxlanilir. 1 saatdan sonra domir vo giimiis nanohissociklori olan ekstrakt niimunslorinin UV-Vis
spektrometrindo udma spektrlori ¢akilmisdir. Spektrin geyd edilmosinin naticasinde malum olur
ki, 1 saat orzindo giimiis nanohissociklorinin formalagmasit miisahido edilmir. Ona goro do
ekstraktlarin spektrlorini 24 saat sonra bir daha ¢okilmisdir. 24 saatdan sonra ayirdigimiz bitki
ekstratlarindan gotiiriilmiis isiqlandirilmis vo qaranliqda qalan niimunslorde udma spektrinin piki
aydin gorinmiisdiir. Bu pikin maksimumu qaranligda saxlanmis ekstraktda 415 nm,
is1qlandirilmis ekstrakda 420 nm olmusdur.

Domir vo giimiis nanohissociklori olan mohluldan niimuns goétiiriilorok UV-
Visspektrometrindoudma spektri ¢okilmisdir (sok.1A,B).UV-Vis spektrlorini korrekts etmok
ticlin fon kimi distillo suyu gotiiriilmiisdiir. Niimunolor kvars kiivetlords yerlosdirilmisdir.
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Sok.1. Giimiis (A) vo domir (B) nanohissaciklarinin
UV —vis spektrlori.

UV-Vis spektrlori 4 hoftodon sonra yenidon ¢okilmigdir. Miioyyon edilmisdir ki, UV-Vis
spektrindo udma piki bu miiddst orzinds doyismoz qalir.

Udma piklorino osason ispanaq, cofori vo sliylid bitkilorindo gilimiis vo domir
nanohissaciklorinin daha cox formalasdig1 miioyyson edilmisdir.

Molum olmusdur ki, ekstraktlarda giimiis vo domir nanohissociklorinin formalagmasi
temperatur va isiqlanma rejimindon ¢ox asilidir. Naticalor onu gostarir ki, tacriibalords istifads
edilon bitkilor nanotexnologiya osasli sonayedo ekoloji tomiz {sullarla Ag vo Fe
nanohissaciklorinin sintezinds istifads edilo bilor.

Bu iy Azorbaycan Respublikasinin Prezidenti yaninda Elmin Inkisafi Fondunun maliyya
yardimn ils yerina yetirilmisdir — Qrant EiF-2012-2(6)-39/20/3-M-11
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BUGDA VO QARGIDALI BIiTKiLORINDO PARAMAQNIT MORKOZLORO VO
ONLARIN MORFOLOJi XUSUSIYYOTLORINO QAMMA-RADIASIYANIN TOSIRi

2R.i.Xalilov, lA.N.Nasibova, 2S.M.ismayllo‘va, 2i.Y.Fl‘idunbayov, II"J.M.Qas1m0v
'AMEA Radiasiya Problemlari Institutu, Baki, Azarbaycan
?Baki Déviat Universiteti, Baki, Azarbaycan

Aparilan tocriibolordo bugda vo qargidali toxumlar1 qamma-radiasiya ilo miixtolif
dozalarda stialandirilmislar (50 Qr, 100 Qr, 200 Qr, 300 Qr). Sialandirilmig toxumlar petri
caskalarmda 10 giin orzinds clicordilmiglor. Sok.1-do distillo suyu ilo sulanmig 10 giinliik bugda
va qargidali clicortilorinin bdyiimasine radiasiyanin forqli tesir etdiyi aydin goriiniir (soldan
baslayaraq kontrol, 50 Qr, 100 Qr, 200 Qr, 300 Qr). Biz ovvalkiislorimizds radioaktiv
cirklonmonin C3 vo C4 bitkilorinin morfoloji xiisusiyyatlorino forqli tosir etdiyini gostormisik.
Qargidali bitkisindo radiasiyanin dozasinin artmasi ilo ciicortilorin boy artimi vo toxumlarin
clicormo faizi azaldig1 halda, bugdada biz bunun tam oksini miisahido edirik (sok.1).

Sok.1. Miixtalif dozalarda siialandirilmis bugda vo
qargidali toxumlarinin 10 gilinliik ciicortilori.

Bu ciicartilorin qurudulmus niimunalorindon alman EPR signallar1 sok.2-do gdstarilib.

106 Gr
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Sok. 2. Miixtslif dozalarda stialandirilmis bugda ve qargidali toxumlarmin ciicartilorinin
EPR signallar.

Sokil 2-do magnit sahasinin genis intervalinda bitki niimunslorinds miixtslif paramaqnit
moarkozlori xarakterizo edon EPR signallar1 gostorilmisdir. Radiasiyanm tesiri altinda homin
paramaqnit markozlorin miqdarlar1 doyisdiyindon signallarin amplitudlar: farqlonir. Domir oksidi
nanohissaciklorini (maqgnetit vo magemit) xarakterizo edon EPR signallar radiasiyaya daha ¢ox
hassasdir. C3 bitkilorino xas olan bugda bitkisinin ciicortilorinin daha yiiksok dozada radiasiyaya
moruz qalan niimunslorinds EPR signalinin amplitudu kontrola nazeron xeyli boytikdiir. C4
bitkisi olan qargidali ciicartilorinds iss radiasiyanin tasiri ilo EPR signalinin amplitudu daha az
doyisikliys ugrayir. Ehtimal olunur ki, biomineralizasiya prosesindo fototonoffiisiin rolu kifayot
qador Onomlidir. Terafimizdon radioaktiv ¢irklonmonin bitkilordo biomineralizasiya prosesino
tasirinin molekulyar mexanizminin tadqiqi davam etdirilir.

134



“RADIASIYA TODQIQATLARI VO ONLARIN PRAKTIKi ASPEKTLORI” VIII KONFRANS
20-21 Noyabr, 2013, Baki, Azorbaycan

KULOK ENERJISININ ELEKTRIK ENERJISINO CEVRILMOSi PROSESINDO
PNEVMOAKKUMULYASIYA USULUNDAN iSTIFADO iIMKANLARININ TOHLILi

O.M.Salamov
AMEA, Radiasiya Problemlari Institutu, Baki, Azarbaycan
oktay dae@mail.ru

Balli oldugu kimi kuloyin siiroti zamandan asili olaraq ixtiyari sokildo doyisir ki, bu da
onun axin sakilli enerjisinin analoji sokildo doyismosina sobab olur. Azarbaycanin orazisino daxil
olan kiilokli zonalarda, xiisusoan do A zonasinda kiiloyin siiratinin nainki ani, hatta orta qiymatlori
do geco saatlar1 ilo miigayisado giindiiz saatlarinda 2,5+3,0 dofo, ensiz doralords vo buna bonzor
yerlordo i1so 5,0 dofoyo qoder artiq olur (Vginorta/ Veeco= 2,5+5,0) [1]. Bu iso kiilok enerjisinin
isladicilords bilavasits istifadssini xeyli ¢atinlosdirir va enerji tochizati prosesinda fasilasizliyin
tomin olunmasi tli¢iin oksor hallarda kiilok energetik qurgularmin digor név energetik qurgularla,
(giinos energetik qurgulari, qazla, benzinlo va ya dizel yanacagi ilo isloyon elektrik generatorlari,
morkozlosdirilmis elektrik sobokosi vo s.) ilo kombino olunmus sokildo istifadasi lazim golir.
Notico etibarilo kiilok energetik qurgularinin bir avtonom qurgu kimi totbiqi mohdudlasir vo
onlarin ohomiyyeti azalir. Bu catismamazligin qarsisinin alinmasi li¢iin digor alternativ energetik
qurgularinda oldugu kimi kiilok energrtik qurgularinda da akkumulyasiyaedici sistemdon istifads
edilmosi lazim golir, hansinda ki, kiilokli hava soraitindo kiiloyin mexaniki enerjisi digor nov
enerjiyo cevrilorok toplanilir, kiiloksiz hava soraitindo iso homin enerjidon toyinatma goro ya
bilavasito, ya da elektrik enerjisina ¢evirmokls istifado olunur. Hazirda kiilok enrjisini toplamaq
iiclin mexaniki, elektrokimyovi, kimyavi, pnevmatik, hidravlik vo s. akkumulyasiya lisullarindan
istifado olunur. Onlardan praktikada on ¢ox istifado olunanlar1 elektrokimyovi (akkumulyator
batareyalarindan istifads olunmasi) vo kimyavi (suyun elektrolizi yolu ils hidrogen va oksigenin
kimyavi enerjisina ¢evrilmosi) tisullardir. Hidravlik tisula goldikds, bu tisul sirf elektrik hasilat1
maqsadi dasiyir va hidroakkumulyasiya tipli elektrik stansiyalar1 (HAES) yaratmaga imkan verir.

Pnevmatik akkumulyasiya tsulu da digor akkumulyasiya iisullar1 kimi miihiimm
ohomiyyat kasb edir vo onun bir-sira totbiq sahslori vardir. Kiilok enerjisinin bu yolla istifadasi
digorlorino nisboton daha qodimdir vo bizim eramizdan c¢ox-¢ox ovvallor Qadim Cindo,
Hindistanda vo digor Sorq 6lkslorindo domirgixanalarda metal momulatlardan istilik emali yolu
ilo qilinc, qalxan , omud, toppuz, bigaq va s., o cumladon do kond tasarriifat: alstlori vo ibtidai
zinot osyalar1 hazirlayarkon yanma prosesini optimallasdirmaq vo yiiksok temperatur almaq
mogsadilo komiirls isloyon emal sobalarma kovriik (hazwrki kompressorun rolunu oynayan)
vasitosilo hava vurmaq Tgiin istifado olunmusdur. Hal-hazirda da bu tisul miixtolif yanma
proseslorini optimallagdirmaq va prosesin iimumi f.i.a.-n1 artirmaq, homginin do bir-sira digor
moqsadlar tigiin istifado olunur. Buna misal olaraq siisaiifiirmo sexlorini, poladsritmo, oshong va s.
kimi yiiksoktemperaturlu istilik sobalarinin istifads edildiyi zavodlar1 géstormak olar. Bu zaman
ilk 6nca kiiloyin axin enerjisi (kinetik enerji) mexaniki enerjinin digor noviing va ya elektrik
enerjisino ¢evrilir, sonra iso homin enerji novlori mexaniki vo ya elektrik kompressorlarindan
istifado etmoklo sixilmis havanin enerjising cevrilir vo yaxinliqda qurasdirilmis resiverdo yiiksok
tozyiq altinda akkumulyasiya olunur. Kiiloksiz hava soraitindo iso homin havadan toyinati iixro
istifado olunur (mosalon, biitiin yuxarida geyd olunan mogsadlordon savayr hom do istehasalatda,
kommunal vo fordi tosorriifat sahslorindo, homginin do avtoparklarda rongloms islorinin
aparilmast vomasin tokorlorinin doldurulmasi ii¢lin). Pnevmatik akkumulyasiya iisulundan
hamg¢inin do hermetik su quyularindan su ¢ixarmaq va asagi soviyyali rezervuardan zshorli,
toksik vo tezalisan maye sokilli maddolori tohliikesiz sokildo yuxari soviyyado yerloson ¢onloro
otlirmok ticlin pnevmonasos kimi istifado oluna bilor. Bu zaman elektrik enerjisindon istifads
olunmadigindan vo nasosun islok hissosi digor nasoslardaki kimi aqressiv miihitdo
olmadigmdanonun Oomiir miiddoti bir-neco dofo artir [2]. Lakin kiilok kompressor qurgusu
vasitasilo alinaraq akkumulyasiya edilmis sixilmig havadan tokraron elektrik enerjisi almagq {igiin
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istifade heg bir somora vermir. Belo ki, bu zaman timumi fi.o 10*+107- arasinda doyisir vo no
godor boyiik ¢ixis giicli almaga cohd gostorilso f.i.0. bir o godor asagi diisiir. Bu onunla izah
olunur ki, hoamin {iisulla alinan elektrik enerjisinin gorginliyi har-hansi halda 9 V-dan, cerayan
siddoti iso hotta qisa gapanma rejimindo belo 330 mA-don ¢ox olmur [3]. Yiik coroyaninin
qiymoti 150250 mA toskil edir. Elementar hesablamalardan belli olur ki, bu zaman
pnevmogeneratorun ¢ixisinda alina bilocok maksimal ¢ixis giicti 9,0 x 0,25 = 2,25 Vt ola biler.
Demoli agor comisi 2,25 kVt giiciinds kiilok miiharrikindon istifado olunarsa, onda qurgunun
fi.0.-t p=0,001, yoni 0,1% toskil edir. Bu isdo [3] hom do havani pnevmogeneratora Otiirorkon
qizdirdigda prosesin f.i.0.-nin xeyli dorocodo artmasi barodo molumat verilir, hansinin ki, elmi
osas1 yoxdur. ©Ovvala, hava qapali olmayan miihitds no godar qizdirilsa onun sixlig1 vo enerji
dasima qabiliyyati bir o godor azalir. AMEA RPi-da bu mogsadle ham su qizdirmagq iigiin tayin
olunmus yast1 giinos kollektorlarindan (YGK), hom do parabolik konsentratordan (PK) istifado
edilmisdir ki, bunlarin da hor ikisinin ad1 ¢okilon moagsadls istifadasi yolverilmozdir, bels ki, su
qizdirmagq ti¢lin nozords tutulmus YGK-dan hava qizdirmagq tigiin istifado etmok gotiyyon fayda
vermir vo belo prosesin moxsusi f.i.0. he¢ 0,1% do toskil etmir. PK 1000°C-don yuxari
temperaturda aparilmasi lazim golon xiisusi shomiyyatli tadqigat islori {iglin nozords tutulmus
giinos pe¢i oldugundan v izloyici sistemls birlikdo ¢ox baha basa goldiyindon (hor 1 kVt energi
iiclin togribon 10+15 min ABS dollar1), homin peclordon do bu moqgsadlo istifado yararsizdir.
AMEA RPi-nun poligonunda olan PK-lar izloyici sistemo malik olmadigindan homin
konsentratorlardan istifado etmoklo havanin qizdirilmasinin 6zii miimkiin olmayan bir prosesdir.
Digor torofdon do resiverdo tozyiq altinda toplanaraq saxlanilan havanin resiverlo
pnevmoturbinin araliginda, yoni qapali olmayan miihitdo qizdirmaqgla enerji ¢evrilmosi
prosesinin iimumi f.i.o.-nin artirilmast barads yiiriidiilon hor hansi fikir termodinamikanin
gqanunlarin1 inkar etmokdon bagqa bir sey deyil vo bu sababdon do elmdon ¢ox uzaq, cofong bir
ideyadir. YGK-nin borularinin divarlarinin qalinliglar1 0,5+0,8 mm olur vo adston misdon
hazirlanir vo onlar na yiiksok temperatur, no do yiiksok tozyiq tiglin nozords tutulmamuslar. Kiilok
energetik qurgular1 {izro bir sira doyorli kitablarin misllifi olan diinya sohrotli professor
Y.I.Sefter 6z osarlorinda [4] ac1q askar gdstormisdir ki, havanin temperaturu +15°C-don 0°C-yo
qodor azaldigda homin hava selinin enerjisi 6%-0 godor artir, +15°C-don +30°C-ys qodor
artdigda iso onun enerjisi oksina 5%-o qodor azalir. Temperaturun artmasi noticosinde hava
selinin enerjisinin bu clir azalmas1 birmonali gokildo onun sixliginin (p) azalmasi ilo xarakterizo
olunur.

Beloliklo do, natico olaraq onu deys bilorik ki, imumilikda giitiirdiikds kiilok enerjisinin
sixilmig hava soklindo akkumulyasiya olunaraq, kiiloksiz hava soraitinds istifadosi boyiik maraq
dogurur. Lakin, bu tisulun miixtalif ndv yanma proseslorini optimallagdirmaq vo prosesin f.i.9.-n1
artirmaq, homginin do avtoparklarda masin tokorlorinin doldurulmasi voranglomo islorinin
aparilmasi, hermetik su quyularindan su ¢ixarilmasi, asagi soviyysli rezervuardan zohorli, toksik
va tezalisan maye sokilli maddslori tohliikasiz sokilda yuxari saviyyads yerlagon ¢onlors 6tiirmasi
va digor magsadlorlo istifadosi daha somors verir. Kiilok kompressor qurgusu vasitasilo alinmis
sixilmis havadan elektrik enerjisi almaq mogsadila tokraran istifado olunmasi ideyasinin iso heg
bir praktiki ohomiyysti yoxdur. Homin qurgu noinki Respublikanin enerji tominatinda
ohomiyyatli rol oynamaq mogsadilo genis miqyasda totbiq oluna bilmoz, hotta bir fordi yasayis
evinin matbaxinin belos elektrik enerjisino olan tolobatini tam sokildo 6domok igtidarinda deyildir.
Sistemin faydali is omsalh olduqca kigik (10™+ 10° % tortibindo), maya doyeri iso hoddinden
artiq yuksokdir.
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ISTISMAR PROSESIi ZAMANI KULOK MUHORRIKLORININ
KONSTRUKSIYALARINDA MEYDANA CIXAN NASAZLIQLAR

O. M.Salamov, A.H.Abdullayev', H.i.Mirzayev', 9.A.Salamov
AMEA, Radiasiya Problemlari Institutu, Baki, Azarbaycan
Azarbaycan Texniki Universiteti, Baki, Azarbaycan*
oktay dae@mail.ru, mezunaztu2005@mail.ru’

Kiilok miihorriklori (KM) mexaniki 6tlirmolordon, elektrik cihaz vo avadanliglarindan
ibarat olan agreqatdir. Bozi KM iso ancaq mexaniki otlirmolor vo qurgulardan ibarat olub elektrik
cthazlarma malik deyillor. Bunlara kond tosaorriifatinda vo moisotds istifado olunan kiilok nasos
qurgularint aid etmak olar. KM-nin etibarliligi vo uzundmiirliiliiyli onlar1 toskil edon ayri-ayri
hissolorinkonstruktiv icrasindan vo etibarliligindan asilidir. Bu qurgularda bas veron nasazliglar
mexaniki vo elektrik avadanliglarinda meydana ¢ixan problemlorlo alagadar ola bilor [1].

Boyiik gilico malik miiasir kiilok elektrik miitharriklori( KEM) kiilok ¢arxindan, mexaniki
otlirmodon, hidravlik vosoyutma sistemlorindon, generator vo elektrik miihorriklorindon, elektrik
cthazlarindan, kiiloyin siiratini6lgon cihazlarindan vo s.qurgulardan ibaratdir.

Bu qurgularin mexaniki intiqallarinda vallarm siradan¢ixma hallara praktiki olaraq rast
golinmir. Lakin multipliakatordaki disli ¢arxlar vo yastiglar miioyyon is miiddotindon sonra
yeyilmays vo dagilmaya moruz galir. Multiplikatorun nazordo tutulan uzundémiirliiliiyiinii tomin
etmok mogsadilo onun disli ¢arxlarinin va yasitiglarinin yaglanmasma nozarat etmok, miioyyon
miiddotdon sonra islonmis yagi1 yenisi ilo ovoz etmok lazim golir.

Bundan basqa, boytik giiclii KM-nin multiplikatorlar1 soyuducu radiator sistemlori ilods
tochiz olunurlar. Bu zaman soyutma sistemindo meydana ¢ixan nasazliqlar multiplikatorda yagin
qizmasina, yaglanma soraitinin pislogsmasino vo natico etibarilo agir yiik soraitindo islonon disli
carxlarda vo yastiglarda yeyilmo intensivliyinin artmasina gotirir. Yeyilmoyo moruz qalmis disli
carxlarda dislor arasindaki ara mosafosinin artmast homin c¢arxlarda zorboli yiiklorin
yaranmasina,yastiqlarda bas veron yeyilmalor is9 is prosesinds doylinmalors va titromalors sobab
olur [2]. Multiplikatorun qizmasi hom do KM-do yanginlara sobab ola bilir (sok.1 a) [1].

Cixis gilicindon va toyinatindan asili olaraqg KM-da kiilok carxmin ganadlarmin hiicum
bucaginin tonzimlonmasi, mexaniki, elektromexaniki vo hidravlik tisullarla hoyata kecirilir [3,4].

Sokil 1. Kiilok miiharriklorinds bas veron gozalar:
a) yangin; b) siddatli kiiloyin tosirindon asma.

“Nordex S70” tipli KEM-doaganadlarin hiicum bucaqlarmin tonzimlonmosinds kigik giiclii
elektrik miiharriklorindon (EM) istifado etmoklo elektromexaniki iisul totbiq olunur [5]. Bu
zaman sistemdo EM-don birinin siradan ¢ixmasi vo ya hiicum bucagina nozarst edon sistemdo
bas veron digor gozalarkiilok carximnin dovrlor saymin kritik hadds ¢atmasma, qurgunun bir-sira
konstruktiv elementlorinin dagilmasina, homg¢inin do elektrik sisteminds bas veron gozalara sobob
ola bilor. Hiicum bucaginin mexaniki tisulla tonzimlonmasi, adoton moisotds istifado olunan kigik
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giicli KM-do totbiq olunur. Bu qurgularda istifado olunan yaylarin miioyyon vaxtan sonra 6z
elastikliyini itirmasi vo yaxud yorulmadan sinmasi hallar1 da xarakterik nasazliqlara aiddir [3].

Hiicum bucagmin tonzimlonmasi maqsadils hidravlik tisuldan istifads olunduqda adston
nasoslarda, borularda, tonzimloyici agar vo klapanlarda miioyyon nasazliglarbas verir[4].

KEM-nin elektrik tochizat1 xottindo bas veron qozalar daha tohliikoli xarakter dasiyir vo
bozon qurguda yanginlarin bas vermosina sabob olur (sok. 1a) [1].

Boyiik giiclii KEM-do doyiskon kiilokli hava goraitindo aerodinamik xarakterisrikalarin
tonzimlonmosi {i¢iin istifado olunan kiiloyin silirot vo istigamotino nozarst cihazlarda meydana
cixan nasazliglar da 6z ndvbasindo KEM-nin is prosesininpozulmasina sobab ola bilor. Kiiloyin
sliratinin pulsasiyasi totqiqat yerinds miisahids olunan kiilok rejimindon, hom¢inin ds landsaft vo
relyef sortlorinin tosirindon asilidir [3].

Kiiloyin siirat vo istiqgamatirelyef soraitindon asilidir vakiiloyin ani siirati hiindiirliikden
asili olaraq artir. Miixtalif orazilorde vo forqli yiiksokliklordo aparilan miisahids vo sinaqlarin
noticasindo miioyyon olunmusdur ki, atmosferin adiobatik halinda saquli ektropolyasiyada
kiiloyin siiratinin o(H) hiindiirlikkdon (/) asililig1 asagidaki kimi ifads olunur [3,6,7].

H n
ool

burada vyvov;, uygun olaragkiiloyin toyin olunmasi lazim golon H va flyugerin qurasdirildigi
hhiindiirliiklorindoki siiratlori, m/s ; n — releyfdon, atmosferin dayaniqligindan vo yer sothinin
kolo-kotiirliiylindan asili olandlciisiiz komiyyatdir.

Yuxaridaki ifadoyo asason relyef xilisusiyyatlori vo bir-sira digor statistik xarakteristikalar
nazora alinmaqlaKM-nin ¢arxinin yer sathindon optimal qurasdirilma hiindiirliiklori miisyysn
edilir. Kiilok ¢arxinin qurasdirilma hiindiirliiyli voa onun gabarit 6l¢iilori qurgunun dayanigliligina
tosir gostoran osas amillordondir. Yer sothindon boytik hiindiirliiklords kiiloyin siirati daha ¢ox vo
dayanigli olsa da, belo hiindiirliiklordo onun siirati kritik hoddo ¢atir ki, bunun da noticosindo
kiilok qurgularinda tohliikoli qozalar bas verir, onlar asaraq siradan ¢ixirlar (sok.1 b). Odur ki,
oksor hallarda kiilok qurgular1 {iciin kiiloyin maksimal siiroti 40-70 m/san qobul edilir. Kiiloyin
siiratinin maksimal qiymotdon ¢ox oldugu hallarda qurgunun isi avtomatik dayandirilir. Miiasir
KEM-nin etibarliliginin artirilmast moagsadils onlarda eyni ¢ixis giiciindo ganadlarin dlgiilorini
kiciltmoys imkan veron konstruktiv avadanlhiglardan istifado edilmosi daha mogsadydnliidiir.
Yeni konstruksiya materiallarmin, daha tokmil elektrik avadanliglarinin va elektron sistemlorinin
totbiqi do kiilok qurgularinin etibarliligmi vo onlarm istismarda xidmot miiddatini xeyli artirmaga
imkan vertir.
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Niivd va radioizotoplu texnologiyalar
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OBPA3OBAHUE I'A300BbPA3HBIX ITPOAYKTOB IIPU y-PAAUOJIN3E IIXb-
COJEPKAILIHEI'O MACIJIA “COBTOJI”

M.A.Kypb6anos, A.I''Kyp0anoB, A.A./l:;kapanmuposa, lHI.M.Illajpuesa
HAHA, Uncmumym Paouayuonnvix [Ipobaem, baxy, Azepbaiioxcan
m_gurbanov(@mail.ru

B nocnenHue  roapl  OpOBOAATCS — MHTEHCUBHME — MCCIEIOBAHUS  OYHCTKH
TpaHcGopMaTOpHBIX Macen oT nosuxiopoudenunos (I1Xb) nox pelicTBUeM HMOHU3UPYIOIIETO
u3nyyeHus. B pesynpraTe paguanMoOHHOIO JAEXJIOPUPOBAaHUS MPOUCXOAUT 0OpazoBaHUE
OndeHnI0B ¥ ra3000pa3HbIX MPOAYKTOB. B oTinuume ot oOpa3zoBanus OM(EHUIOB U H3MEHECHUS
cnektpa wuzomepoB IIXb, [1] oOpa3oBanue ra3o00pa3HbBIX MPOAYKTOB MPAKTUUYECKU HE
HCCIIEI0OBAHO.

B nannoit paboTte nmpoBoAMIIOCh U3ydeHHE 0Opa3oBaHUE I'a3000pa3HbIX MPOJIYKTOB IPU
Y - pamuonusze CoBTojia - TEXHHYECKOTO TPaHCPOPMATOPHOIO Macia MOoJ JAECUCTBUEM Y -
m3nydernst ot Co®. OGIydeHHe IPOBOJUINCH B CTATHYCCKOM YCIIOBUHM TIPU KOMHATHOM
TeMIIeparype.

Amnanu3 ra3zoB npoBouiIM Ha XpomaTtorpade “I'azo-Xpom- 31017, “ILiBet-102”. Cnenunu
3a O6pa3OBaHI/IGM Hz, CO, COQ, CH4, C2H6, C2H4, ZC3, ZC4, ZCs, ZCﬁ, ZC7.

Pe3ynbratsl npencrasiensl B Tadnuie 1.

Tabn.1. ['a3006pa3ubie npoaykTsl paaunonusa [IXb-macna

Ni.10'15, MOJIEK/MJI

Mpan

5 24.82 14.65 | 61.48 0.69 0.05 | 0.16 | 0.09 | 0.09 - -

20 9248 | 24.42 | 140.52 | 2.78 0.13 | 0.22 | 0.13 | 0.13 - 0.35

40 174.26 | 30.12 | 450.02 | 6.25 0.11 | 0.32 | 0.15 | 0.15 | 0.07 | 0.89

50 386.34 | 79.77 | 741.61 | 10.41 | 0.25 | 1.88 | 0.61 | 0.44 | 0.20 | 5.64

Kak BumHO koHueHTpauuu npoaykTtoB 10 2Cs u XCg¢ pacTyT ¢ YBEIMYEHUEM
norjoueHHon 1o3bl. O0pazoBanue npoaykToB XCs u XCg O0OHApPYKEHO TOJIBKO MPHU OOJIBLINX
no3ax ( >20Mpapn).

Jlumepamypuoi
M.A. Kyp6anos,A.I' Kyp6anos,M.A.Hypues,C.H.Anuesa,lll. M.l1lapuesa. «Bausaue Yy -

oOnydyeHHs: Ha  (U3MKO-XMMHUYECKHME  CBOMCTBA  MOJIMXJIOPOU(EHUT  coAepiKallero
TpaHcpopmaTopHoro Macia ». XKypnan Xumuueckue [Ipodaemsr.2009.Ned.c.701 -704.
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STRUCTURING EFFECT ON GAMMA-IRRADIATED TISSUES AT FORMATION OF
PARAMAGNETIC CENTERS
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E.N.Chikvaidze’, G.I.Mamniashvili’
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2Tbilisi Ivane Javakhishvili State University
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gogebashvili@gmail.com, nazikoivanishvili@gmail.com,
vakhlich@hotmail.com, anakhalkatsi@yahoo.com,
ed_chikvaidze@yahoo.com, mgrigor@rocketmail.com.

The widespread use of ionizing radiation for research purposes is one of the most
effective ways to deal with various applications. One such area is their use for the dating of
biological objects, in particular, to determine the age of the various archaeological artifacts of
biogenic origin. For these purposes, it is often used the tooth enamel, allowing one to clearly
identify the temporal characteristics during archaeological excavations. As it known, the tissues
of tooth enamel have as a base the mineral isomorphic apatite crystals, which include some
organic compounds. Paramagnetic centers formed at radiation exposure of tissues are extremely
stable. Paramagnetic centers produced by irradiation in the enamel solid mineral base are rigidly
fixed and could not recombine with each other. Therefore, throughout the life of animals and
humans in the enamel of their teeth it is accumulated the stable paramagnetic centers, due to the
action of ionizing radiation. The higher the dose, the more paramagnetic centers are formed. To
meet these challenges, one of the most effective methods is the analysis of the EPR signals in the
sample.

Naturally, the carrying out of biodosimetric measurements in the archaeological research,
when it becomes necessary to make the dating of artifacts on the basis of the resulting radiation
exposure, is an actual scientific application. At the same time the practice of these studies
showed that at dating of artifacts of biogenic origin one have to use very fragmented tissues. To
study the influence of the destructuring level on the dating precision we carried out
investigations on tooth enamel tissues with sizes in range 0.05-0.1 mm. The carried out
investigations showed that at irradiation of tissues by gamma-radiation in the dose range 0-12 Gy
the EPR signals induced by the irradiation have strictly dose dependence. At the same time, at
the fragmentation of the investigated sample the EPR spectrum was characterized by a slight
decrease in the intensity, but the key parameters remained stable. Simultaneously with it, at a
low granularity of the investigated sample it was observed also an additional broad signal. This
fact could be interpreted as an effect, related with the process of the emergence of additional
paramagnetic centers formed by the mechanical grinding of tissue.

But the irradiated destructured tissues do not differ in the level of formation of EPR
intensity of centers from the original ones.

As a whole, these results suggest that the method of radiation effects on tissues of
biogenic origin and analysis of their EPR signals allows one to conduct a sufficiently precise
dating of archaeological artifacts regardless of level of their granularity.
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NCCIEJOBAHUE ®OTOXUMHUYECKOI'O PA3JIOKEHUSA IIXb COAEP KALIETO
MACJIA METOJIOM Y& CIIEKTPOCKOIINU

M.A.Kyp6anoB, 3.U.Uckenaeposa, I1./:x. xxkamasnios, C.I'.AnueBa
HAHA, Uncmumym Paouayuonnvix I[Ipobaem, baky, Azepbatioxcan
zemaickender@mail.ru

OaHMM U3 NMEepPCHEeKTUBHBIX MeTo/10B pazioxkeHus [1Xb (momuxnopOudenun) spusercs
YO - ¢oronus, KOTOpbIM 00nanaeT BBICOKOM H30MPaTENbHOCTHIO, 3(PPEKTUBHOCTBIO U
9KOJIOTUYHOCTRI0 [1]. Y@ - ¢doTonm3 MoOKeT OBITh HWCIOIB30BaH I PA3JI0KCHUS JaxKe
BBICOKOXJIOPUPOBaHHBIX KOHreHepoB [IXDb, s KOTOpBIX peareHTHble U OMOTEXHOJIOTMYECKUE
METO/1bl pa3io’keHus: He 3pPexTuBHbI [2].

Bricokas u3bupatenbHOCTh U 3PPekTuBHOCTh YD- (oTosnn3a cBs3aHa C TEM, YTO HpPH
obmyuenun Mosekyn [1Xb cserom ¢ mmnOoN BomHBl 200-300 HM TPOUCXOAUT CEIEKTUBHOE
BO30YXKJIEHHE CHHIJIETHOTO cocTosiHuA. Jlanmee BO30yXA€HHE MYyTeM HHTEPKOMOMHAIIMOHHOM
KOHBEPCHUH IEpe/laeTcsl Ha TPUILUIETHOE COCTOSIHHE, Yepe3 KOTOPOEe HJIET MPOLECC Pa3IoKEHUS
Mosiekynbl [IXb B peakuusx AexJopupoBaHHS U 3aMELICHHs aTOMOB XxJjopa. Panee OblLin
n3ydyeHo JexsiopupoBanve [IXb macen mox aedcTBUEM pa3iMYHBIX BUIOB HW3JIYUYEHUS:
Y- U3JIy4eHus, JIEeKTPOHHOr0 00nydenust u Y@ csera [3].

Lenbto pabotsl sBasieTcst usyuenue pasznoxenus [IXb (14 ppm) coxepkamiero macia.
[ToaroToBKa TOHKOTO CJIOSl Macja MPOBOAUIACH CIAEAYIOLIEM 00pa3oM: sl MOJTYYEHHUS TOHKOTO
cinos TM oaHy Kamixo Macila HaHOCWIM HAa CTEHKY CTaHJapTHOW KroBeThl 10 MM, KoTopas
YCTaHaBIIMBAJaCh B BEPTUKAJIbHOM IIOJIO)KEHMM B THeE3J0 crekrpodoromeTrpa. Macna
MIOCTENIEHHO CTEKaJl0 Ha JIHO, W 3@ CYeT CUJ CMAyMBaHUS U IOBEPXHOCTHOTO HATSKEHUS
00pa30BBIBAJIO CJIOW Ha BEPTUKAIBHON cTeHKe KioBeThl. CO BpEMEHEM TOJIIMHA CJOA
yMmeHblnanach. KioBera cpaBHeHMsI Bcerja Obliia MycTa.

[locne HaHeceHus Macia Ha CTEHKU KiOBeTa oOpa3libl BbIIEPKUBAINCH B BO3AyXxe 3, 5,
12, 14, 23 yacos, 3aTeM cHsIM Y@ — criekTp. 3a UCKITIOYEHHEM 23 4acoB BBIIEPIKKH, ISl IPYTUX
o0Opa31oB He yaanoch cHATh Y® — cnektpa /i pacmudpoBku. [loaromy npuseaennsie YO —
cnekTpsl B Auanazone 200-300 HM oTHOCSTCS crieKTpaMm 00pa3ioB 23 4acoB BBLACPKKU.

B kaudecTtBe HMCTOYHHKa HCIOIB30BaHbl Y® H3IIydeHHs OT PTYTHOM JIaMIIBI CPEIHETO
nasnenus [1PK-4.

O6iyyenue 00pasnoB oTpaboTaHHOTO Macia oT TpaHchopmatopa TM mpoOBOIMIOCH B
KBapLeBOH sueiiku 00beMoM 20 M1 B CTaTMUECKUX YCIIOBUSX MPU KOMHATHON TeMIIepaType.

Ananu3 00pa3ioB npoBoAwin B criekrpodoTomerpa VarianCary-50 B auana3zoHe JJIAHBI
BOJH (A) 200-800 um. [Tosryuennsie Y @-cnexktpsl B 06mmactu(200-3000M) npuBeaeHsl Ha puc. 1.

T T T |
200 220 240 260 280 300
Wavelength (nm)

Puc.1.KoahdunnenTtsl nornouieHuss npu pasinyHbIX BpeMeHax (oroiunsa.
1-Ucxonupiii, 2 — 10 muH., 3 — 15 muH., 4 — 20 muH., 5- 40 MuH
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Kunernka n3mMeHeHUA COOTBECTCTBYIOIIHUX ITOJIOC MOTJIOICHUA ITPUBCACHA B Ta6n1/1ue.

HC;?EI;IHIZ ABS 10 muH. 15 muH. 20 MuH. 40 MuH.
669.0 0.059 0.055 0.053 0.050 0.049
258.0 1.989 1.404 1.011 0.730 0.672
231.9 3.232 2.700 1.765 1.609 1.305
228.9 3.257 2.800 1.828 1.610 1.341
227.1 3.298 2.852 1.832 1.650 1.348
222.0 3.279 2.944 1.862 1.680 1.367
214.0 3.265 2.991 1.956 1.700 1.429
207.0 3.394 3.156 2.245 1.770 1.689
205.1 3.414 3.256 2.369 2.055 1.831
201.9 3.407 3.189 2.556 2.300 2.062

Kak Buano, B o6mactu 200-300 HM k03¢ (HULIMEHTHI MOTIOLEH!S] KOMIIOHEHTOB Macia
YMEHBIIAIOTCS, YTO CBUAETENBCTBYET O (POTOXUMUYECKOM IPOLIECCE PA3IOKEHUsI KOMIIOHEHTOB
TpaHCPOpPMaTOPHOTO MacJa.

OO6cyxnatoTcst BO3MOXHBIE poToxumuyeckue nporecchl B [IXb cogeprkamiem macie.
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FORMATION OF H;0; AT UV-PHOTOLYSIS OF WATER SOLUTIONS OF PHENOL

U.A.Gulieva, M.A.Gurbanov, H.M.Mahmudov
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
ulviyegulieval3@gmail.com, m_gurbanov(@mail.ru, hokman@mail.ru

Non- traditional methods, based on application of ionizing and UV-radiation widely used
for cleaning of water solutions from toxic substances, including phenols [1].These methods have
simultaneously effect including of disinfection and chemical cleaning of water solutions from
various industrial processes (waste waters, potable waters).

Impact of UV-radiation on water solutions of phenol lead to formation of series of
products. Among them hydrogen peroxide, which has absorption in UV-range and generate the
OH radicals at very high adsorbed doses- important particles responsible for photochemical
degradation of phenol. The stimulating effect of H,O, added to solutions of phenol was observed
by series researchers [2,3] .

The kinetics of H,O, formation at the UV-photolysis of water solution of phenol (10”M,
saturatedby O,) has been studied in this work. The concentration of O, was 2,710*mol/l. The

middle pressure mercury lamp PRK-4 was used as UV-source. The spectrum of lamp covers the
UV-light lines253-546 nm.Irradiation samples carried out in quartz class with V=34 snr’.
Concentrations of H,O, measured by chemical titration [4].
Results are given in Fig.1.

0,02 -
0,015

0,01

H202,g/ml

0,005

O - r +r — °r 1+ 1 T T*T 1T T "1 "1 /—/""T1T ™
0 5 10 15 20 25 30 35 40 45 50 55 60 65

Time,min

Fig.1. H,O, dependence on the photolysis time

Simultaneously with measuring of H,O, concentration the pH indicator of solutions was
defined. Any significant change of Ph was identified at photolysis up to 60 min by UV-
radiation. The mechanism of H,O, formation and role of saturated O, was discussed.

The primary process of active participle generation are:

e Photolysis of phenol: CcéH5;OH CsHsO+  +

e Photolysis of O,: O, O+0O
The next steps include the consecutive of elementary reactions:

+ ;o +
O+ ; Hy0,+
H>0, 20H; OH+H,0,~HO,+H>0
Hy0,+e,,—~OH+OH

The last reactions are responsible for observed stationary concentrations of H,O, at high
irradiation times.
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PATMAIIMOHHASI CTOMKOCTDb MACJISTHBIX (I)PAKUI_[I/II71 HE®THU
BAJTAXAHCKOI'O MECTOPOXIAEHUSA ASEPBAUTKAHA

N.U.Mycradaes, JI.1IO./I:xxa60apoBa, 3.0.Haouzane, C.®.AnueBa-Unuek, P.C.P3aeB
HAHA, Uncmumym Paouayuonnvix I[Ipobaem, Baky, Azepbatioxcan
clala@mail.ru

Ilenpto naHHOW pabOTHI SBJISETCS MCCIIEIOBAHUE PAAMAIIMOHHOM CTOMKOCTH MACIISTHOU
¢pakuun HedtH w3 bamaxanckoro wMecropoxaeHus AsepOaiimkaHa. PesympTaThl Takux
UCCIIEIOBAaHUN  TO3BOJISIOT OLEHUTh BO3MOXKHOCTH IOJYYEHMs]  paJUallMOHHO-CTOMKHX
He(TENPOAYKTOB  pa3IMYHOTO HA3HAYEHMsI paJdalMOHHO-XUMUYECKUM CcHocoboM. Mal
HCCIEAOBAIH TSHKEIYI0 OMTYyMUHO3HYIO0 He(pTh banmaxanckoro mectopokaenusi AsepOaiikana,
B COCTaB€ KOTOPOH cyMMa BBICOKOKHUITAIIMX MAacisHbIX (pakiuil, BbIKUMaomux npu 350-
450°C-25,9%. DKCIepPHMEHTHI MPOBOMINCH HA raMMa-ucTounnmke °Co MPX-y-30 mpu
MorrHocTH uctounuka 0,27 I'p/c. st BeIaeneHUs cMOJ MpoOy CMEIIUBAIN C CHIIMKAarejaeM U
aacopOupoBayu. Jlyig necopOUuM CMOJI ¢ TIOBEPXHOCTH CHJIMKAresisl MPUMEHSUIN pacTBOPUTENN
(ctupto-6en3onbHbie 1:4). [lonydeHHYIO YIIIEBOJOPOIHYIO 4YacTh (Maciia) MbI OOJydanud B
Pa3IMYHbIX MOTJIOLIEHHBIX J03ax B mpenenax (5-163 kI'p) ¢ Lenbio npocieKuBaHus KUHETUKH
MPOTEKAIOIIUX MpoleccoB. M3yyanu Bo3aeiicTBre raMMa-U3IydeHHsI Ha CTPYKTYpPHO-TPYIIIOBOM
coctaB  00pa3loB  MacisHbIX  ¢paknuil.  ['a30Bble  OPOAYKTHI  aHAIU3UPOBAIIU
razoxpomarorpau4eckium MEeTOA0M.

KuHeTuka o6pasoBaHus H, npun ramma pagunonuse ¢ pakumm

5000 - Hed™
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1500
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—e&— H2 macrno
—=— H2 cmona

N-10"%, maresir

(o] 20 40 60 80 100 120 140 160 180

t,uac

Puc.1 Kunernka oOpa3oBaHWs Ia30B IpH ramMma-paauoiuse ¢paknuu bamaxaHCKOH TsKeTou
HedTH

[IpoBeneHHbIe HccaeA0BaHMs IOKa3alIM, YTO B Mpejeaax MoriouieHHbIX 103 (5-163 kI'p)
Macjla UMEKT OTHOCUTEIBHO HEBBICOKYIO paJMallMOHHYIO CTOMKOCTb IO CPaBHEHUIO CO
cMonamMu banaxaHCkoil OMTyMHMHO3HOM He(dTH. OTO CBSA3aHO C HAJUYHUEM B COCTABE CMOJI
MOJIMHA()TEHOAPOMATUYECKUX M TOJUIMKIAHOBBIX COCJAMHEHWH W YCTAHOBJEHO, 4YTO IIpU
NOTJIOEHHBIX  go3ax A0 160 xI'p  mpoucxomdT  mpouecchl — MOJMKOHIEHCALUU
MOJINAPOMATUYECKUX  YIJIEBOAOPOJOB, MPUBOJALIMX K YBEIMYEHUIO €€ paJAualllMOHHON
CTOMKOCTU. B wuccienoBaHHBIX MHTEpBalax MOIVIOMIEHHBIX 03 KOHILIEHTpalus JpYyrux
YIJ1€BOJOPOJIOB CYIIECTBEHHO HE MEHSAETCSL.
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BO3JEMCTBUE TAMMA-U3JIYUYEHUS HA CMOJIMCTBIE ®PAKIIAN
BUTYMHWHO3HON HE®THU

C.®.AnueBa-Unuek, H.K.I'yaunena, P.C.P3aeB, U.U.MycTajdaen
HAHA, Uncmumym Paouayuonnvix I[Ipobaem, Baky, Azepbatioxcan
r_rzayev80@mail.ru

Hedrsanble @pakuuy MDIMPOKO HCHONB3YIOTCSA, KaK KOMIIOHEHTHl B IOJY4EHUU
CTpoHMaTepuaioB, B YACTHOCTH JIAKOB, KPACOK,0T/I€IIOYHBIX MOKPBITHH.

OpHOl M3 BaKHEHIIMX XapaKTEPUCTUK KauyecTBa CTpPOMaTepHasioB,lpeIHa3HAaYEHHbIX
Ui TpUMEHEHHs B 00JacTH MNPOMBIIIJICHHOTO IIPOM3BOJICTBA,IBISETCA HX paJdallMOHHAS
cToMKoCTh. C 3TOM TOUKM 3pEHHUs U3ydyeHUE paJuallMOHHON CTOMKOCTH OUTYMHHO3HBIX HedTeil
U TOJYYEHHBIX U3 HUX HEQTAHBIX (PPaKLUMI,UCIOIB3YEMBIX B IOJYYEHHH MHOTHX
CTpONMAaTEpUAOB,IBJISIETCS Ba)KHBIM, a B CBSI3U C 3TUM IPOIIECCHI IMpeBpalleHNuil He(TAHBIX
¢bpakiuil B yCIOBUIX PaIUallMOHHOTO BO3JEHCTBUS MPEACTABISAIOT 0COOBIN HHTEPEC.

B nanHoli paboTe mpUBOASTCS pPE3yabTaThl MCCIEIOBAHMS PATUAIMOHHON CTOWKOCTH
CMOJIUCTBIX (pakuuii OuTymMuHO3HOM HedTu banaxanckoro Mmectopoxienus. B kauecTBe
MCTOYHUKA MOHU3UPYIOIIETO U3Iy4€HHUsl UCIO0JIb30BaH M30TOMHBIM MCTOYHUK raMMa-u3JIyuyeHus
Co «MRX-y-30». MomHocts wucTOyHMKa u3NydeHus cocrasiuger 0,27 I'p/cex, npu
MOTJIOIEHHBIX J03ax 5—163 kI'p.

Kak ocHOBHblE mOKa3aTeNu pajdallMOHHONM CTOWKOCTH,ObUIM H3Y4€Hbl- KHHETHKA
o0pa3oBaHUs Ta30B MPU Y-PATUOJIU3E CMOJIUCTHIX (pakiuil TsSkKeloll OMTYMHHO3HOW HedTh
banaxaHckoro MecTOpOXKIEHUS,KOHLEHTPAlUH BXOJAIIMX B COCTaB HEPTH KaTeropuii
pPa3IMYHbIX COeIUHEHUN (00X HEPTSIHBIX YIIEBOJOPOJOB,ApOMATUYECKUX COEIUHEHUI C
4UCIOM Kojiell OT 2 1o 6,  MOJUKOHICHCUPOBAaHHBIX CHCTEM,16 MOIMApOMATHYECKUX
COEJIMHEHUH, CUCTeM HaTaluH-(eHaHTPEH-TU0EH30THO(EH), a TAKKE U3MEHEHUS CTPYKTYPHO-
IPYINIIOBOIO COCTaBa >KUJKUX MPOAYKTOB paauoiusza. B ornumuue ot macisHbix (pakuuil, rue
nake mpu obmydeHun oopasioB 10 163 k['p u3meHeHnit He HAOIIOAAETCS, PAINOJIN3 HEPTIHOM
CMOJIBI IPUBOJIUT K 3HAYUTEIIbHBIM U3MEHEHHSIM KOHIIEHTPALUH.

Tak, B mHTEpBaje MOTJIONICHHOW 103kl ramma-oOmydeHus o 163 x['p mabmromaroTcs
CIIETYIOIIE N3MEHEHHUS KOHIEHTPALHI CoeqUHEHNN CMOJIUCTOH bpakuun:
obmuxyriaeBogopoaoB — 26%, 16IIAK — 78%,2-6 xomnbieBbix apomarmueckux — 70%,
HadranuH-penanTpen-quoeH3otTnodeH -71%.

Metonamu  MK-cnekTpockonuu  HM3y4€HO  BO3J€icTBHE TramMma-oOJdydeHHs  Ha
CTPYKTYPHO-TPYIIIIOBOM cocTaB (¢pakimuu cmoibl. Anamu3 HWK-crekTpoB HCXOIHBIX U
00Jy4eHHBIX (paKIUil CMOJIbI MOKA3aJ,uTO MOJ BO3ACHCTBHEM raMMa-u3IydeHHs! BO (pakuuu
CMOJIBI MMEIOTCS HWHTEHCHUBHBIE TMOJIOCHI TOTJIOMICHUS IIPH JJIMHE BOJHBI 2852-2954CM'],
OTBETCTBEHHbIE 3a BajieHTHbIe Kojiebanus rpymnmn -CH, u — CHs u nmonocsl aedopmanioHHbIX
KoJiebaHu# 3TUX ke rpynm npu 1376— 1465cm™, a Taroke npu 1707cM " -1107I0CHL,0 TBE TCTBEHHBIE
3a BasieHTHbIE KosiebaHusi C=C cBsi3u OEH30JbHOTO (APOMATUYECKOTO) KOJIbIIA.

VYcTaHOBIIEHO, YTO NpU raMMa-paguoiiui3e HePTAHbIX (Qpakuuil OUTYMHUHO3HOH HeTH
IpU 3HAYEHUSX MOTJIOIEHHOW 103bl u3iaydeHus A0 160 kI'p siumb Bo (pakiusx CMOJbI
Ha0JI0JAJI0Ch YMEHbBIIIEHNE KOHIEHTpaUui 2-6- KOJBIEBBIX NOJUIUKINYECKHX apOMaTUYECKUX
COCIMHEHUN C paJiMallMOHHBIMU BBIXOJIaMH1 102-10 monex/100 eB B cBsi3H ¢ MPOUCXOASIIAMHA
MOJINKOHJICHCALIUOHHBIMU TIPOLIECCAMU, TOBBIIIAOUIMMHI PAAUALMOHHYI0 CTOMKOCTH JTaHHOM
¢bpakuun HedTH.3HAYNTENBPHOE Pa3UYMe B PAAHANIMOHHONW CTOMKOCTH (Ppakmuii 00yCIOBICHO
HaJIMYMEeM B cocTaBe (ppakuuii CMOJIbI COETMHEHUI ¢ KOHACHCUPOBAHHBIMU MOJULUKINYECKUMU
CBS35IMU,00J1aJal0IIIMMHU TTOBBIIIEHHOHN paualliOHHON CTOMKOCTBIO.

B u3ydyeHHOM HHTepBaje MOTJIOLIEHHONW J03bl YKa3aHHbIE COEIUHEHMs YrieBOJI0POJOB
Opyrux ¢ppakuuii ONTYMUHO3HOM HEPTH U3MEHEHUN He IPEeTepreBaroT.
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PAIUAIIMOHHO-TEPMOKATAIUTUYECKUE ITPOLECCHI PA3JIOXKEHUSA
BO/bI B TIPUCYTCTBUM nano- ZrO,

A.A.I'apubos, T.H.Araes, I . T.UmanoBa
HAHA, Uncmumym Paouayuonnwix Ilpobaem, bBaky, Azepbaiioxcan
gunel _ismayilova@rambler.ru

Jmokcu 1mupKOHUS O0OJagaeT XOPOIIUMH MPOYHOCTHBIMH, TEIJIOM3OJISIITUOHHBIMUA U
TUDJICKTPUYECKMMHU  CBOMCTBAMH B IIUPOKOM HMHTEpPBAJIE TEMIIEpaTyp, YTO TO3BOJISIET
paccMarpuBaTh €ro B KauecTBE IEPCHEKTUBHOTO MaTepuaia Kak  Juls IPOM3BOJICTBA
KOHCTPYKIIMOHHBIX ~ MaTepUaJioB  SJEPHBIX PEAKTOPOB, TaK W JUIsI TPUMEHEHUS B
MUKPO3JIEKTPOHHUKE.

W3BecTHO, uTO BellecTBa C HAHOPAa3MEPHON CTPYKTypoid 007a1al0T 0cOOBIMU
cBorictBamu. Tak, B paborax [1,2] TeopeTudeckn M IKCIEPUMEHTAIHLHO OBLIO TOKA3aHO, YTO
HaHO4acTUIl ZrQ, MOTyT HUMETh KYOMYECKYI0 CTPYKTYPy B HOpPMaJbHBIX yciaoBusaX. [lpu
HOPMAJIBHBIX YCJIOBHUSX TIOBEPXHOCTh JTUOKCHIA IIMPKOHUS TIOKPHITA THAPOKCUIBHBIMHU
IPYNIIAMU U COAEPKUT 3HAUUTEIHbHOE KOJIMYECTBO aJICOPOIIMOHHON BOJIBL.

[TosToMy wu3ydeHHME UX CBOWCTB TOJ BIUSHUEM Y- U3JIy4eHUS TMPEACTaBISAET
IIPAKTUYECKUI Y HAyYHBIM HHTEPEC.

B nacrosiBuieit pabote ¢ 1enbl0 BBISIBICHUS BIUSHUSA JUOKCUA IUPKOHHUS HA PAIAOJIH3
BOJIbl HCCJIEIOBaHA KMHETUKA HAKOIUJICHHUSI MOJIEKYJISPHOIO BOJOpOJA MPH PaTUOJIUTHYECKOM
pasnoxennu Boasl B cucteme ZrO,+H,0 mpu T=300K, prao=>5 mMI/em®, D=0,29 I'p/c.

Ha ocHOBe KHHETHMYECKMKPUBBIXONPEAECIEHO 3HAYEHHE CKOpPOCTU Ipolecca H
pavalMOHHO-XUMHUYECKUH BbIXOJ MojekyasipHoro G(H;), paccuuTtaHHble Ha 3HEPruio
MOMJIOMIEHHOM BoAoM. IIpm 3TOM BBIABIEHO, YTO PagUALMOHHO-XUMHUYECKUUA  BBIXOJ
MonekynsapHoro Bogopona G(H;) mpu T=300K cocraBnsem 2,14 monekyn/1003B, 6ombiie yem
Ui 4ucTOM BOJBI, KoTOphIi coctaBisier G(H,)=0,45 monekyn/1005B. HaGmonaemblii mpupoct
sHauennit G(H,) mpu pammonuse Bomael B mpucyrcTBHM ZrO; 1O CPaBHEHHUIO C BBIXOJOM
paauonn3a YUCTOW BOJBI, MOXET ObITh OOBSICHEH BKJIAJAOM 3MHUTHUPOBaHHbIX M3 ZrO, mnpu
BO3J/ICMCTBUU Y- KBAaHTOB O- JJICKTPOHOB M 00pa30BaHUEM Ha MOBEPXHOCTH TUOKCHIA AKTUBHBIX
LIEHTPOB pa3JoKeHUs BOABL. B ycinoBusx pabOThl SACPHBIX PEAKTOPOB KOHCTPYKIIMOHHBIC
MaTepuaiabl TOJBEPraloTCsl OJHOBPEMEHHOMY BO3ACHCTBHIO TEMIEpaTypbl W paJHalid B
KOHTaKTe C TerioHocuteneM.B naHHol paboTe ¢ 1e/ibl0 BBISBICHHUS 3aKOHOMEPHOCTEH
paZvallMOHHBIX, PAJAMALMOHHO-TEPMHUUYECKUX TMPOLIECCOB B KOHTAKTE TEIUIOHOCHUTENS C
HaHomapomkoM ZrQO; KOTOPBIA SBISAETCS MaTepualiaMU SIICPHBIX PEAKTOPOB C BOISHBIM
OXJIAKJCHUEM, UCCIIeI0BaHa KHHETHKA HAKOIUIEHUSI MOJIEKYJISIPHOTO BOJIOPOJAA MO JAEHCTBUEM Y
— M3Iy4YeHUs TpH pa3lIuyHbIX Temmeparypax. C I1enpi0 BBISBICHHS BKJIala paJdallMOHHO-
IeTEepOreHHbIX TMPOLIECCOB B  PAIUAIMOHHO-TEPMUYECKHE TI€TEPOre€HHbIE IMPOIECCHl B
UJICHTUYHBIX YCJIOBHUSAX MPOBEACHBI PAJAUANMOHHO-TEPMHUYECKHUE U TEPMHUYECKHE MPOIECCHI
paznoxxenusi Boabl npu T=373+473K, ppo=5 mI/em?®, D=0,29 I'p/c. Ha ocHOBe HavalbHBIX
JUHEWHBIX YYACTKOB OKCIICPUMEHTAIBHBIX KHHETHYECKUX KPHUBBIX ONPEACICHbl 3HAYCHHS
ckopocredt Wy (Hz) n W, (H;). Ckopocts paguanmonsoi cocrasisitomien Wy(H,) pagnanuonso-
TEPMHUUYECKOIO0 Ipollecca HAaKOIJIEHHs BOJOpOJA OIpeAeieHa W3 pa3HUIBl CKOpOCTeil
pagramoOHHO-TEPMUYECKUX U TEPMHUUECKUX MPOIECCOB:

Wi(Hz)= Wpi(Hz)- Wi(Hz)

[Tonmy4yeHHbie pe3ynabTaThl MOKA3BIBAIOT, YTO MOBBIIeHUE Temmneparypsl oT 300 mo 473K
00yCIIOBJIMBAET YBEJIMYCHHUE PAJAUALOHHO-XUMHUYECKOTO BBIX0/1a MOJIEKYJIIPHOTO BOJOPO/Ia OT
2,14 no 8,35 monekyn/1005B. HabGmromaemblii mpupoCT paadaliMOHHO-XUMHUUYECKOTO BBIXOJA
MOJIEKYJISIPHOTO BOJOPOJA C TEMIEpaTypHOM CBUIECTENBCTBYET O BJIMSHMM TEMIEpaTyphl Ha
nporiecc nepenoca sHepruu B cucreme ZrO,+H;0.
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IJEKTPO®U3NYECKHUE CBOMCTBA MOJUAITUJIEHA HU3KOM IIJIOTHOCTH,
MOIUP®ULTNUPOBAHHOI'O MAJIBIMU 1OBABKAMMUA

HI.M.Mamenos, ®.111.Kepumon*, b.A.MamenoB, J.A.Aj1axsipoB*
HAHA, Uncmumym Paouayuonnvix [Ipobaem, baxy, Azepbaiioxcan
*Azepbaiioncanckuu Texnuueckuti Ynusepcumem, baky, Azepbaiiosxcan

Ui perynupoBaHHs 3J€KTPO(PU3NUECKUX CBOMCTB MOJIHOJIEPUHOB HAIMOJEKYISIPHOU
CTPYKTYpBI (HMC) BCE Oosee IHAPOKO MIPUMEHSETCS yTeM BBEJICHUS
CTPYKTYpooOpa3zoBaTeen.

B nanHo# paboTe mMpUBOAUTCS PE3YNIbTAThl UCCIAEAOBAHUS AIEKTPOPHU3NUECKUX CBONCTB
(e, tgd, Enp, 6) KOMIIO3UIIMOHHBIX MaTEpUANIOB, MOJIYYEHHBIX Ha OCHOBE NOJUATUIIEHA HU3KOM
mnotsocty (ITDHIT) mapku 15803-020 ¢ MosekymsapHoit Maccoit M=8,4-10°kr/momnb. B kagectBe
no6aBku ucnonb3oBanuck Gpramumun (OU) u o-dpenunenguamun (OD/I). B ucxonHoe coipbe
[IOHII nyrem MexaHHMYECKOrO CMELIMBaHUS BBOIWIM n00aBku B konmuectBe 0,05 macc. %.
®opmupoBanue mwieHok u3 rpanyi [IOHII u xomno3unuu Ha OCHOBE OCYILECTBIISUIM METOJOM
OKCTPY3UU C Pa3qyBOM Ha IPOMBIIUIEHHOM obOopynoBanuu Mapku JIPTI45-700M. Tommunaa
00pa3noB cocrapisia 50 MKM.

HccnenoBanbel aHTUCTATHUECKUE, dJIEKTpUUYecKue W MexaHuueckue cpoiicta [IDHII u
KOMIIO3HIIMH Ha ero ocHoBe. O6pasiibl MOJSPH30BAIIN ¢ OTpHLATENbHON Koporoil (6-10°B) mpu
KOMHATHOM TemIepaType M ONpENeNsiid HUX DJJIEKTPETHbIE XapaKTePUCTUKH (IUIOTHOCTH
3IeKTPeTHBIX 3apsiaoB 6 (Ki/M%) 1 MX BpeMeHHAs CTaGHIIbHOCTB).

Crnektpel  TepMmocTumynupoBaHHoi aenossipuzauuu (TCJl), mosydeHsl cpasy mocie
MOJISIpU3alliK, a TaKkKe Iocje XpaHeHuss B TeueHue BpemeHu | cyrok. [lokazano, uto B
3aBUCHUMOCTU OT CTEIIEHU HAKOIUIEHMsI 3apsA70B OOHApYKUBAIOTCS OJUH €JMHCTBEHHbBIN IHK B
untepsasie remnepatyp 7 =(326 —334)K. Komnoszuuus [19HII+0,05 macc.% ®U+0,05 mace.%

-9 2
O®/] okazaiauch XOpOIIUM aHTHcTathueckuM marepuanoM (o =8-107Krz/m”) npu 3nauenun

06BEMHOTO YIEIBHOTO IEKTPHUECKOTO COTPOTHBIEHUS P ,=7,9-10"0m-m .

YCTaHOBIIEHHOE yMEHBUIEHUE IUIOTHOCTH IIOBEPXHOCTHOIO 3apsia M CMELIEHUs
temieparypbl Mmakcumyma TCJ] B cropoHy 60j1ee HU3KUX TEMIIEpaTyp MOTYy4€HHON KOMIIO3ULIUU
oObsicHsieTcs: oOpa3zoBaHueM cTaOuiabHOW cTpykTypbl [IDHII BciencTtBue mMOBBILIEHUS
IJIOTHOCTH YIIAKOBKU Ha rpaHuile (a3 KOMIOHEHTOB.

YCTaHOBIEHO, YTO OJJIEKTpUYECKass MPOYHOCTh IIJICHOK [I2HI1+0,05 wmacc.%
OU+0,05macc.% OD/] o cpaBHenuto ¢ ucxoanou [IIHII Bo3pacTtaeT 10 30%, a MexaHu4eckas
no 10%. Haiinena xoppemnsius MKy JIEKTPUIECKON MPOYHOCTHIO U CTeNeHU HamoJHeHus. C
YBEIMYEHUEM TEMIIEPATYPHI UCIBITAHUS IEKTPUUECKAsE U MEXaHUYECKAsl IPOYHOCTh YKa3aHHOMN
KOMIO3UIMK  CHWXKATCA. IIpy MOCTOSHHOM  TeMmeparype BpPEMEHHBIE 3aBHCUMOCTH
ANIEKTpUYECKON U MexaHuueckoi npouHocTH 1ieHok IIOHIT u pa3paboTaHHBIX KOMIO3ULIMNA Ha
€ro OCHOBE, IIOJYUHSIOTCS YKCIIOHEHIINATIBbHOMY 3aKOHY.
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AHTUCTATUYECKHUE U ®OTOJIOMUHECIPYIOINUE KOMIIO3ULIUN
MOJINITUJIEHA HU3KOM IIJIOTHOCTH

A.M.Mareppamos, @.1l11.Kepumos*, b.A.Mawmenos, lII.M.MamenoB
HAHA, Uncmumym Paouayuonnvix [Ipobaem, baxy, Azepbaiioxcan
*Azepoationcanckuti Texnuueckuu Ynusepcumem, baky, Azepbatiodcan

Pa3paboTka TEXHOJOTMM TOJYYEHHS] HOBBIX IOJMMEPHBIX  KOMIIO3ULIMOHHBIX
MaTepuagoB, OO0JIAAOIIMX YAYYIIEHHBIMU (PU3HKO-MEXaHUYECKUMHU, TEXHOJIOTUYECKUMU
CBOMCTBaMH M OJJHOBPEMEHHO 3((EKTUBHBIMU aHTU-CTaTUYECKUMHU, (POTOITIOMUHECHUPYIOLIUMU
O0COOEHHOCTSIMU, SIBJISIETCS BaKHOM Hay4YHO-TEXHUUYECKOH 3a7aueil B (pU3HKE MOJIUMEPOB.

B Hacrosmelt pabote NpUBOIATCS pe3yabTaThl AKCHEPUMEHTOB IO YCTAaHOBIJIEHHUIO
BIIUSIHUS opraHudeckoi nob6asku ¢ramumuna (OPU) u o-penunennuamuna (ODJ) Ha dusuko-
MEXaHUYECKHE, TEXHOJOIMYECKHE CBOMCTBa, a TakkKe Ha IUIOTHOCTh HAKOIUICHUS
IOBEpXHOCTHOTO 3apsina ¢ (Ki/mM”) u Ha mpomecc (GOTOTIOMHHECIICHINA [UICHOK TIOJIMATHICHA
Hu3ko# twiotHocty Mapku [IDOHIT (15803-020).

YcTaHoBIIeHO, YTO MpU ONTHUMalbHOM coctaBe kommno3uumu [IOHII mocturaercs npu
masniom konmaectse (0,05 mace. %) npemosxkenHon nob6askamu G u OD/I.

[lokazaHno, 4TO  (UBMKO-MEXaHUYECKME M  TEXHOJOTMYEeCKHE  CBOICTBA Yy
MoauduimpoBaHHblx oOpasuoB IIDHII mno-BunmMomy cBsi3aHbl € 3KCIUTyaTallMOHHBIMH
COBMECTHUMOCTBIO KOMIIO3UTOB.

Tepmorpammbl kommnosunuu npoanaiduzupoBanbl mMetonamu JICK, ITA, a taxke mo
naHHbIM TepMocTuMynnpoBaHHoro Toka (TCT) mnokazano, uyto oOpasusl [IOHIT u ero
MoAu(UKAUU IpU 00pabOTKe X OTPULIATEIHHON KOPOHOM HAKaIUIMBAIOT 3apsi/ibl U TEM CaMbIM
MIPUOOPETAIOT AIEKTPETHOE COCTOSHUE.

YcranosineHo, yto B coctaB npu nobaske IIDHII Bcero 0,05% (nmo macce) ®U u ODJ]
NPUBOINT K CHWKeHHIO oT 4+5-10° mo 4+5-10°Kw/M’, T.e. Ha 1Ba MOpSAKA IIOTHOCTH
HAKOIUIEHHsI IOBEPXHOCTHOTO 3apsiia, BBIYUCIEHHOTO Mo myomaau nukoB TCT.

Ycranosneno, yto npu jgo6aBke ®U u ODJ[ Takxke BHepBble HAMU OOHApPY>KEHBI
3¢ deKTUBHbIE JIOMUHECIICHTHbIE CBEUYEHMs, OXBAaThIBAIOIIME BCE BUAMMBIE OOJacTH C
MaKCUMyMOM HHTeHCUBHOCTH mipu 475 um. Ilokazano, uro BBemeHue B coctaB [1DHII,
ycraHoBiieHHOro Hamu fo6aBok @M u ODJ] B manom konuuectse (0,05 macc.%) mosBosiseT
noJstyyaTh 3QpexTuBHble oToNoMUHecHpyomue komno3uuuu [IOHIT.

Pa3paboranHas  monuMepHas ~— KOMIO3uLMsA ~ oOiafjaeT  OJHOBPEMEHHO  OoJjee
3¢ (GEeKTUBHBIM AHTUCTATUYECKUMH, (POTOJIOMUHECHUPYIOUIUMU W YIy4YIIEHHBIMU (PU3UKO-
TEXHOJIOTUYECKUMU CBOWCTBAMHU.
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YUKSOK EFFEKTLI NAZiK TOBOQOLI DETEKTORLARIN YARADILMASI
TEXNOLOGIiYASI

A.Q.Camalova, M.M.Pasayeva, A.K.9liyeva, N.A.Lotifova, S.M.Zeynalova
Elmi Tadgiqat Aerokosmik Informatika Institutu, Baki, Azarbaycan
kazimov2010@yandex.com

Miiasir comiyyat insanlarin texniki vasitolordon genis istifado edilmosi vo enerjiys olan
genis tolobatin kaskin artmasi ilo saciyyslonir. Beynalxalq enerji agentliyinin verdiyi prognozlara
goro osrin ilk 30 ili arzinds enerjiya olan tolobat 2 dofo artacaq, illik artim 1so 1,5% toskil edocok.
Yalniz ononavi tobii enerji ehtiyatlar1 — neft, qaz, daskomiir vo s. hesabma energetikanin bu
yiiksok tempini saxlamaq {i¢iin miimkiindiir. Miitoxassislorin hesablamalaria gore neft, qaz, vo
daskomiir 25-30 ilo tamamils tiikonmok hoddino catacaq.

Yuxarida qgeyd olunan enerji ehtiyatlarindan istifado zamani otraf miihitin yanma
mohsullar1 ilo ¢irklonmasini vo homg¢inin do “istilik ¢irklonmasini” nozors alsaq, planetimizin
ekoloji durumunun na qador ciddi béhran voziyystinds oldugu aydin olar.

Torofimizdon toklif olunan yeni texnoloji metod asas etibari ilo metal {izvi birlosmoalorin
buxarlarindan qaz — faza epitaksiyast (MUB QFE) iisulu ilo A3 BS5 tip birlosmolorin vo onlarin
bork mohlullarmin Heterostrukturlarmin yetisdirilmosindon ibaratdir. Mohz MUB QFE iisulunun
komoyi ilo AlGaAs/GaAs bazasi osasinda hazirlanmis bir p — n kecidli fotoelementlorin faydali
is omsali (f.i.0.) liglin bu tip fotoelementlor arasinda hololik rekord notico olan ~ 27,6%
(konsentrasiya olunmus AM 1,5 spektrli giinos is181 liglin) qiymotini almaq miimkiin olmusdur.
F.io.-nin daha da artirilmasma vo daha ¢ox p — n kegidindon toskil olunmus kaskad
fotoelementlorinin yaradilmasi sayasinda nail olmaq miimkiin olmusdur. Naozari hesablamalara
gora giinos fotoelementlorinin  f.i.0.-nin  on maksimal qiymoati 93% ola bilor. Kaskad
fotoelementlorinin komoayi ilo bu hadds kifayat qodor yaxmlagmaq miimkiindiir.
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GaAs-AlGaAs OSASINDA p'- i - n* STRUKTURUN FOTOELEKTRIK XASSOLORI

B.9.Quluzads.,R.H.Codarov, S.B.Ble§g9r0va, E.E.Fatiyev, S.i.Karimova, V.B.9liyeva
Elmi Tadgiqat Aerokosmik Informatika Institutu, Baki, Azarbaycan
kazimov2010@yandex.com

Miiasir zamanda unikal xassoloro malik coxsayli kvant cuxurlu strukturlar boyiik
ohomiyyat kosb edir. Verilmis isdo n* - GaAs althiginda yetisdirilmis asqarlanmamis ¢oxsayl
GaAs vo AlGaAs-don ibarot p*- i- n* strukturun fotoelektrik xarakteristikalarmin noticalori

hagqmnda molumat verilir. Fotoelektrik xarakteristikalar1 dlgmok iiciin p* - GaAs qoruyucu

tobaqoyo va althiga omik kontaktlar ¢okilir. Niimunonin isiglanmasi p*- GaAs toroafdon hoyata
kecirilir. Fotocarayan spektri cox zaif oldugu ii¢iin sinxron detector vasitasilo qeyds alinir. Otaq
temperaturunda vo T = 80K temperaturda fotocoroyanin spektrinin analizi gostorir ki,
fotocaroyan spektrindo eksitona uygun piklor mdvcuddur. Bu onu gostorir ki, p*- i - n”

strukturunda elektrik sahasinin tosiri ilo kvaziikidlciili eksitonlar kvant cuxurlarinda sorbost
yukdasiyicilara parcalanirlar. Yetisdirilmis strukturda alinmig energetik spektrlorin komoyi ilo

kvant ¢uxurlarmin qalinligini toyin etmok olar. Bu iisulla alinmis kvant ¢uxurlarinin qalinlig1 70-
0
100 A intervalinda doyisir. Homg¢inin miioyyon olunmusdur ki, AlGaAs-GaAs-AlGaAs

strukturunda dalga uzunlugunun 0,68mkm-dan kicik qiymatinda spektral hossasliq kifayat qodor
azalir. Miiolliflorin fikrinco bu isigm p*- AlGaAs tobogesinda udulmasi ilo olagodardir. Bels ki,
15181 baslangicda udulmasi ayirici tobaqads yukdasiyicilarin koskin azalmasina sobab olur.

Adabiyyat
1. AanepoBuu B.JI, KpaBuenko A.®D, ITaxanoB H.A., Tepexos A.C. — ®TT, 1981, T,23, B 10,

C.3038 —3042.
2. Capasso F, Mohammed R, Cho Y.A-IEEE, 1.Quant. Electron, 1986,v. QE-22, Ne9, 1853-1868.
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MOLEKULYAR SUA EPITAKSiYASI METODU iLO ALINMIS GaAs
STRUKTURUNUN OPTIK XASSOSI

M.i.Musayev, S.F.Miitallibova, S.M.Zeynalova, S.9.9lssgarova, N.A.Molikova
Elmi Todgiqat Aerokosmik Informatika Institutu
kazimov2010@yandex.com

Tadqiq olunan GaAs strukturu molekulyar slia epitaksiyast metodu ilo ANAS — GH
qurgusunda alinmisdir. GaAs hom bircins, hom do 6 -Si ilo asgarlanmis halda, 0,77-0,95mkm
dalga uzunlugu intervalinda todqiq olunmusdur. & -Si ilo asqarlanmus struktur T=560° C
temperaturda yetisdirilmisdir.Bu zaman bufer tobogosinin qalunligi 0,7 mkm, & tabagonin
konsentrasiyas1 6 - 10> sm™ vo tobaqolor arasindaki mesafo 200 A - o barabar olmusdur.

Fotoliiminessensiya spektri 77-200k temperatur intervalinda vo 0,77-0,9mkm dalga

vt
2
m

uzunlugunda todqiq olunmusdur. Fotoliiminessensiya (FL) yaratmaq tigiin 850 giiciindo Ar

lazerindon istifads olunmusdur. Todqiq olunan strukturda Xoll emsalinin 6lgiilori yolu ilo
yukdasiyicilarin konsentrasiyasi vo yiiriikliiyli toyin olunmusdur. FL spektri askarlanmis GaAs
iclin hy = 1,5 eV qiymotindo miisahido olunmusdur. Bu zaman FL zolagmin eni 5 meV-a
barabar olub, alinmis tobagonin yiiksok keyfiyyato malik olmasini, slava xattlorin olmamasi is9
deffektlorin olmamasini siibut edir. 6— Si ilo agkarlanmuis strukturlarda FL spektrinds, hy =1,4-1,5
eV enerjili alavo zolaglar alinir vo asqgarlarin konsentrasiyasinin artmasi ilo intensivlik artir.

Adabiyyat

1. Henning I.C.M., Kessener Y.A.R.R., Koenraad P.M., Leys M.R., W. Van de Vlenten. Walter
I.H., Frens A.M.- Semikond. Sci. Technol., 1991, 6, 1079.

2. Piazza F., Pavesi L., Henini M., Johnston D. — Senikond. Sci, Technol., 1992, 7,1504.
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InGaAs/GaAs NANOHETEROSTRUKTURUNUN RENTGEN DiFRAKTOMETRIYA
METODU iLO TODQIQi

M.M.Pasayeva, A.Q.Camalova, A.K.9liyeva, I.S.Sardarova, N.A.Latifova
Elmi Tadgiqat Aerokosmik Informatika Institutu, Baki, Azarbaycan
kazimov2010@yandex.com

Son  zamanlar  AlGaAs/GaAs  izomorf  heterostrukturu ilo  miiqayisado
AlGaAs/InGaAs/GaAs psevdomorf heterostrukturu todgiqatcilarin  bdyilk maragina sobob
olmusdur. Bu onunla slagodardir ki, psevdomorf heterostrukturlarin zona qurulusunu daha genis
diapazonda doyisdirmok miimkiindiir. Belo nanoheterostrukturlar asasinda yaradilan miixtalif tip
cthazlarin elektrofiziki xassolori nanoheterostrukturlarin ayrma sorhadlorinin qalinligindan vo
qurulusundan cox koskin asilidir. Bu monada InGaAs\GaAs nanoheterostrukturunun ayirma
sarhadlorinin rentgen difraktometriya tisulu ils tadqiqi oshamiyyatlidir.

Nanoheterostrukturlar ANAS-GH qurgusunda molekulyar siia epitaksiyast metodu ilo
yetigdirilmisdir. GaAs (100) althiginda avvelcs 0,5mkm qalmhiginda GaAs bufer tobagosi, sonra
iso 30nm qalinliginda inGaAs tobagasi uygun olaraq 610° C va 510° C temperaturda alinmusdur.
Epitaksial InGaAs tobaqgosinin torkibino IMS-4F Cameca cihazi vasitasilo nozarat olunmusdur.
Taobagoalorin qurulusu vo aymrma sorhoadlorindski molumatlar asimptotetik breq difraksiyasi
metodu ilo alinmisdir. Bu zaman alinmis tobagonin qalinligi (L) L = A2xn cos(a) Aa diisturu ilo
toyin olunur. Burada A - istifads olunan siialanmanin dalga uzunlugu, a — tobagadon maksimum
oksolunmaya uygun golon bucaq, Aa iso ossilyasiya periodudur. Tocriibodo alinmis tobagonin
qalinhig ( 200 + 20) Ao, kegid tobaqosinde in-un konsentrasiyasi ise 0,06-ya berabordir. Kegid
tabagasinin qalinligmnm 30A° oldugunu nozars aldiqda bu fakt adebiyyatda molum verilonlordon
forglonir. Bu uygunsuzlugun sobobi iso iimumiyyatlo rentgen metodlarmin inteqral metod
olmasidir.

Adabiyyat
1.AdanacreBA.M.,AnekcanpoBll.A.,imamoB P.M.- PenTrenogudpakunoHHas JuarHOCTUKa

cyOnmuKpoHHBIX cioeB. — M: Hayka, 1989.
2. Bertalet D.C., Hsu Y.K., Agahi F., Lau K.M.- J. Electron. Matter, 1990, 19, 967.
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TOKMILLOSDIRILMIiS YENI EPITAKSiYA REAKTORU

S.F.Miitallibova, R.A.Allahverdiyeva, N.9.Kalbaliyeva, N.A.Mbalikova, L.E.Mommodli
Elmi Tadgiqat Aerokosmik Informatika Institutu, Baki, Azarbaycan
kazimov2010@yandex.com

Miiasir zamanda nanohissaciklorin alinmasi iiglin bizim 6lkomizds, eloco do miistoqil
dovlatlor birliyinin digor 6lkalorinde ¢ox boyiik texnoloji problemlor mévcuddur. Inkisaf etmis
Olkalordon bels qurgunun alinmasi tiglin boyiik xorc tolob olunur.

Torofimizdon taoklif olunan plazma qurgusu plazma reaktorundan vo kimyovi reaksiya
mohsullarini stabillosdiron kameradan ibarotdir. Reaktor is¢i maddolorin daxil olmasi {igiin
klaponlardan, kimyovi reagentlorin verilmosi {i¢lin girislordon vo reaktor daxilindo tozyiqi
tonzimlomok {iciin ventillorlo tochiz olunmusdur. Ikiqat elektrodlarla tomin olunmus qurgu
imkan verir ki, reaktor hom doyison, hom ds sabit corayanla islesin. Plazmatronda plazma selini
stabillosdirmok {i¢iin elektromaqnit sargaclarindan istifads edilir. Qurgunun on {istiin cohoti onun
laval uclugu ilo tomin olunmasidir. Laval uclugu ondan kecon gaz qarisigi selinin ¢ox boyiik
siiratlo ¢ixmasimi tomin edir.Qeyd edok ki, laval uclug hom do anodun asmmasmin garsisini
alir.Reaktorda asagi temperaturlu plazmada elektronlarin vo ionlarin enerjisi plazmayaradan
qazlarin hissaciklorinin effektiv ionlagsma enerjisindon kicikdir. Aydindir ki, belo soraitdo kimyovi
reaksiyalarm siiroti daha boyuk olur, bu iso plazma qurgusunun &lgiilorini kiciltmoys imkan
verir.Qaz fazasmdan plazmokimyovi ¢okdiirmo tisulunda gazsokilli karbon monbalori (metan,
asetilen yaxud karbon monooksid) hor hansi yiiksok enerji monbalorinin tosirino moruz qalir vo
molekullar1 atomlara parcalayir.Par¢alanmig atomlar katalizatorlarla Ortiilmiis isti althiga
cokdiiriiliir. Plazmanin temperaturu termociit vasitosilo olgiiliir vo 400°K-don 4200°K-2 godor
doyisir, bu da Zn (419°C), Ag (960,5°C), Ni (1453°C), Co (1500°C), Cr (1900°C), Ti (1670°C),
Pt (1773°C) vo s. kimi metallarmn nanohissaciklorinin almmasmna imkan verir. Bu zaman
barkitmoni soyuq qaz axmindan basqa diger vasitalorlo do yerina yetirmok mumkun olur.

Adabiyyat

1. Mekhtiev T.E., Asadov K.H., Kazimov N.F. Photodetektor on PtSi — Si Basis with Coding
Device Tr.l.of Phisics 20(1996), 891 — 895.

2. M.M.Agagulov, N.F.Kazimov, N.M.Muradov, N.M.Pasayev, A.S.Xidirov Gunos
fotoenergetikasinin inkisaf perspektivlori. Baki, AMAKA — nin xabarlori, 2005 c.8,Ne 1,s.
131 -132.
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NITRID-QALLiUM HETEROSTRUKTURU 9SASINDA TUNEL DiODU

N.M.Pasayev, R.M.Rahimoy, A.A.Fatul!ayev, M.i.Musayev, N.F.Kazzmov
Elmi Tadgiqat Aerokosmik Informatika Institutu, MAKA, Baki, Azarbaycan
kazimov2010@yandex.com

Hazirda diinyada yiiksoktezlikli elektronikanin inkisafin1 gallium nitridin birlogsmalori
olan materiallarla olagolondirirlor. Riyazi modellosmoys osaslanaraq miioyyon olunmusdur ki,
GaN vo AIN-don ibarat rezonans-tunel diodu texniki totbiq cohotdon on sorfolisidir.

AlGaN/GaN tunel-rezonans nanoheterostrukturu ANAS-GH qurgusunda molekulyar-siia
epitaksiyasi metodu ilo almmisdir. Ovval altliq 900-1000°C temperaturda termiki emala moruz
qalir, sonra ammonyak vasitosilo nitridlosdirilir. Novboti morhalado AIN vo ALN/AlGaN
epitaksial olaraq yetisdirilir. Belo texnoloji prosesds yaradilan epitaksial tobogonin vo althigin
materiallarinin kristal gofos sabitlorindoki uygunsuzluq aradan gotiiriiliir. Nozori hesablamalar
gostorir ki, almmis nanoheterostrukturda gorginliyin 7,5V qiymotinde coreyan sixligi 10* A/sm*
a borabor olur. Qeyd edok ki, epitaksial goyormoayo temperaturun tosiri ¢ox boyiik olur, belo ki,
700°C vo daha asag1 temperaturlarda strukturlarda defektlorin say1 cox olur. Tadgigat noticasinds
molum olmusdur ki,altligin optimal temperaturu 920-950°C olur. Mshz bu temperaturda qallium
nitridin ayirma sorhoddinds kimyovi rabitolor tamamlanmamis qalir vo bunun hesabina
nanoheterostrukturun morfologiyasi bircins olur.

Tunel diodunu hazirlamaq tigiin alt1 fotolitoqrafiya omaliyyatmi ohato edon texnoloji
marsrut iglonib hazirlanmigdir. Omik kontakt olaraq TiW istifade olunmusdur.Kontakt saholori
vo araliq birlosmalor do homginin Ti vo W istifado olunmusdur. Izoloedici dielektrik olaraq
qalinlig1 0,4mkm olan silisium oksid tatbiq olunmusdur.
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STRUCTURE OF YTTRIUM AND/OR PHOSPHORUS-CONTAINING
MICROSPHERES PREPARED BY SOL GEL METHOD

A.A.Garibov, T.N.Agayev, M.R.Ghahramani
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
agayevteymur@rambler.ru

Microspheres containing yttrium (Y) and/or phosphorus (P) around 20 pm - 30 pm are
useful for radioembolization therapy because they are activated to - emitter by neutron
bombardment and infused in blood vessels in the neighborhood of tumors to irradiate - rays to
the tumors.

Yttrium and/or phosphorus-containing glass microspheres about 20 um in size were
obtained when an aqueous solution of YCl; and/or AICI; were added to tetraethyl orthosilicate
(TEOS) [acetic acid or phosphoric acid was used to catalyze the hydrolysis and condensation of
TEOS] and was pumped into silicone oil under constant stirring. The shapes of the particles
produced by this method are regular and nearly spheric in shape.

The spherical shapes, composition and element distribution were investigated by
scanning electron microscopy (SEM), carbon/sulfur analysis and SEM/EDS mapping analysis.
Paper chromatography was used to identify radiochemical impurities in the radioactive
microspheres. The radionuclide purity was determined using a gamma spectrometry system and
an ultra-low-level liquid scintillation spectrometer.

The results indicated that the proposed silicone oil spheroidization method is suitable for
the production of yttrium silicate and Yttrium phosphorus silicate microspheres.

159



“RADIASIYA TODQIQATLARI VO ONLARIN PRAKTIKi ASPEKTLORI” VIII KONFRANS
20-21 Noyabr, 2013, Baki, Azorbaycan

ONITUYECKHUE U ®YPHE-UK CHHEKTPBI IIOTI'JIOIMEHUSI KOMIIO3UTOB
MNOJIMITUJIEH BBICOKOU IIVIOTHOCTHU C IOJYINPOBOAHUKOBbBIMH
HAITOJIHUTEJISIMU GaAs u GaAs<Te>

H.H.I'agxxuesBa, *M.I/I.AJII/ICB, T.B.Axme10Ba
HUncmumym Paouayuonnvix [Ipooanem HAH Azepbaiioxcana,
*HHcmumym Quzuxu HAH Azepbatioxcana
gunayehmedoval2@gmail.com

Kommno3uTtHble MaTepuanbl, NOJy4eHHbIE Ha OCHOBE IOJIMMEPOB M IOJYIPOBOJIHUKOB,
MPEJICTABISIOT OCOOBIM MPaKTUYECKU HMHTEpeC, TaK KaK BBEACHHE IOJIYIPOBOJHUKOB B
MOJIMMEPHYIO MaTpULly MPUBOAUT K MOAU(UKALIMU CTPYKTYphl U CBOMCTBA MoMMepoB. B aTom
acrmeKTe  IOJy4YyeHHe  KOMIIO3UTOB  MOJIMATWIEH  Bbicokod miotHoctn  (IIOBII) ¢
MOJIYIIPOBOAHUKOBbIMU HanoiHuTenssMu GaAs u GaAs<Te> mno3BoJIOT pacmIMpuTh 001acTh
npuMeHeHus. BeiOOp HamMu B KadecTBe HANOJHUTENEH MOITYIPOBOAHUKOBBIX coeuHeHUuN GaAs
n GaAs<Te> cBsizaH C Te€M, YTO JaHHbIE (Pa3bl UMEIOT CBOECOOPa3HYIO KPUCTAIIMYECKYIO U
30HHYIO CTPYKTYpPBI U SBJIIOTCS NMEPCHEKTUBHBIMU MaTepUaliaMUd B BUIMMOM M MH(paKpacHOM
obnactsix cnekrpa. Mcnons3oBanue [19BII B kauecTBe cBs3yrOlIEro 0OYCIOBIEHO XOPOIIEH
M3Y4YEHHOCTBIO JaHHOro Marepuana. CienyeT OTMETUTh, 4YTO B JUTeparype (aKTUYECKU
OTCYTCTBYIOT JIaHHBIE 10 W3YYEHHUIO ONTHUYECKUX U CHEKTPaJbHBIX CBOMCTB Komo3utos [1DBII
- GaAs u [19BII - GaAs<Te>.

[ToaTomy, B Hacrosimie paboTe mpelcTaBieHbl pe3yibTarhl ontuueckux u Dyppe-MK
CHEKTPOCKOIMYECKMX HCCIENOBAaHUNM HCXOJIHBIX M KOMHO3UTHBIX IuieHok [IOBII ¢
HanonHuTesIMU ~ GaAs nu GaAs<Te> Omntuueckas u HWK-cekTpockonusi MO3BOJISET
MPOCIEAUTh U3MEHEHHMs], OOYCIIOBJICHHbIE BHEIPEHHEM MUKpPOUYACTHI] B COCTaB IOJIMMEPHOU
MaTpHUILIbl ¥ BBISIBUTH 3aKOHOMEPHOCTH CBSI3aHHBIE C STUMH U3MEHEHUSIMHU.

HccnenoBanbl TOHKHE KOMIIO3MTHBIE IUIEHKM TOMIMHOW 50-100 MKM mosydeHHbIE
ropsuuM npeccoBaHuemM romoreHHo cmecu I[I9- GaAs u [19-GaAs<Te>. Conepkanue
BBOJIMMOTO KoJinuecTBa MuKkpodacTull GaAs u GaAs<Te> BapsupoBasiock oT 1 10 10 macc.%.

®ypbe UK- criekTpbl MOIIOMIEHHUS UCXOAHBIX M KOMIIO3UTHBIX IUIEHOK HU3MEpSUIM Ha
®ypre cnekrpomerpe 640 FT-IR B ob6nactu wactor v~4000-400 cM’, a omrhdeckue CIIEKTPBI
norJioneHus: — Ha crekrpodoromerpe Cary 50 Scan (Varian) B obmactu amun BoiaH A=200-800
HM npu KoMHaTHON Temmeparype. Ctpykryphble u3menenuss B MK-cmexrtpax mnenok [19,
CBSI3aHHBIE C BHEJIPEHHEM MHKPOYACTUIl HAMOJHUTEIEH, MPOCIEKHUBAIUCH B 00JACTH HAaCTOT
750-700 cM”', COOTBETCTBYIONIMX MAasTHHKOBBIM KomeGammsm CH, — rpymm IID.
PaccuuthiBanach CTeNeHb KPUCTAUIMYHOCTH OOpa3LOB C YYETOM ONTHUYECKUX IJIOTHOCTEH
moJtoc morsomeust 730 u 720 oM™ (mosoca 730 oM’ XapaKTepU3yeT KPUCTAIUTNYECKYIO0 00IacTh
I19, a monoca 720 cM' — KPHCTATIINIECKYIO 0671aCTh ¢ aMOp(HBIME mpocoiikamn). TTomydens!
3aBUCUMOCTH 3HAYEHWW OTHOCHTEIIBHOW  CTEMEHU KPUCTALIMYHOCTH oOpasmoB [1D3+ GaAs
(GaAs<Te>) ot maccoBoro conepsxanust Mukpouactuil GaAs n GaAs<Te> B menkax [10.

Ha ocHoBe »5TUX 3aBUCHMOCTEH YCTaHOBJEHO, uTO HaOJroAaercs 00JacTh,
XapaKTEepU3YIOIIasiCsl MaKCHUMaJbHOM CTENEHbI0 KPUCTAIUIMYHOCTH. BpIsiBiIeHO, yTO 00MacTh
MaKCUMAaJIbHOM OTHOCUTEJIbHOM CTENEHU KPHUCTAUIMYHOCTU HAONIOJAaeTcsl MpU COJEp’KaHUuU
GaAs B mienkax [19 npu ~2-4 mac.%, a B cucreme [19+GaAs<Te> - mpu coxaepkaHuu
GaAs<Te> B menkax [1D 5-8 macc.%. Ilokazano, 4to 1o cpaBHeHUI0 ¢ cuctemont [13- GaAs,
cuctema [19- GaAs<Te> xapakrtepusyrorcs Hanbosee MHUPOKONH 00JACTHI0 MaKCUMAaJIbHON
CTETEeHU KPUCTAINTMYHOCTH.

Habmonaembie 3 pexThl 00BbsCHEHBI B paMKaX Tpex(}ha30Boi MOJENIN HaMOJIEKYIIPHOM
CTPYKTYphl aMOP(QHO-KPUCTAIUIMUECKOTO TOJUMEpPa, COCTOSIEH  MPEUMYIIECTBEHHO U3
BBIIIPSIMIIEHHBIX IIETIEH.
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OnTuyeckue M3MEpPEeHUs KOMIIO3UTOB MOATBepawin Habmogaemyro B MK - cnekrpax
O0COOEHHOCTh M3y4aeMbIX OOBEKTOB. BBHISBIEHO, UTO C POCTOM KOHLIEHTPALMU HAIMOJHUTENIEH
3HAYEHHUE MOTJIOUICHUSI KOMIO3UTHBIX IUIEHOK yBesnnuuBaercs. [Ipu stom sddext yBennueHus
3HAYEHUS MOIJIOIIEHUs HanboJiee CUIIBHO MPOSIBJIAETCS AJI1 KOMIIO3UTHBIX MIIeHOK 13- GaAs.
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AZORBAYCAN ORAZISINDO URANLA ZONGIN SUXURLARDAN URANIN
AYRILMASI iIMKANLARI

A.A. Qaribov, E.O.Aslanov, C.9.Nagiyev
AMEA, Radiasiya Problemlari Institutu, Baki, Azarbaycan

elvin_aslanov@mail.ru

Uranin neytronla siialandirilmast zamani boliine bilmasi 1938-ci ilde Otto Qan torafindon
kosf edilmosino baxmayaraq, ondan niivo enerjisi kimi dinc mogsadlo istifadssinoe ilk dofo 3
sentyabr 1948-c1 ildo ABS-in Oak Ridge sohorindo X-10 grafit reaktorunda elektrik enerjisi
almmagqla baslanilmisdir [1]. Hal-hazirda diinyanin inkisaf etmis vo bozi inkisaf etmokds olan
Olkolori urandan dinc mogsadlos istifads etmokdodir. Hoatta bazi Slkalor 6z torpaqlarinda olan
rezervlori miioyyan edib digor torpaqlarda axtarmaga baslamigdir. Notica etibarilo do uranin dinc
moqsadlorlos istifadasi do giinbogiin artmaqdadir. Bu baximdan radioaktiv elementlor vo asasondo
uran, torium (U, Th) olduqca qiymatlidirlar. [2].

Uran tabiotds an agir tabii element olub, ii¢ tobii izotopa malikdir: ***U, °U, #*U Har ii¢
izotop alfa (o) aktiv olub, yarimparcalanma dovrleri miitanasib olaraq 2,5-10° il, 7,1-10° i,
4,5-10° ildir. Tobiotdo on genis yayilan >**U izotopuna 99,28%, ***U izotopuna 0,714%, ***U
izotopuna 0,006% rast golinir. Lakin tobii siixur vo filizlorde ***U 99%-don ¢ox, U izotopuna
189 0,2-don 0,7%-9 kimi rast golinir. 3, 6]

Azorbaycan orazisinds hololik rosmi uran yatagi qeyde alimmamisdwr. Lakin Boyiik
Qafqazin conub-sorq yamacinda, Naxc¢ixan MR vo Talis silsilosi orazisindo uranla zongin
sixurlar agkar olunmus vo on miiasir analitik cihazlarin (Rentgen spektrometri Rentgen
difroktometri vo HP Ge Qamma Spektrometri) komoyi ilo todqiq edilmisdir. Beloki, uran vo
onun pargalanma mohsullarmin xiisusi aktivliyi vo siixurda faizlo migdar1 AMEA RPI-nin
Radiokimya laboratoriyasinin omokdaslar1 torofindon HP Ge detektorlu gamma vo alfa
spektrometrinin kdmoyi ilo miioyyon edilmisdir. Eyni zamanda RPI-nin 2006-2013-cu illordo
apardig1 ¢ol todqiqatlari noticosindo uranla zongin suxurlarin element torkibi vo yayildigi
orazinin cografi koordinatlar1 miioyyon olunmusdur. Ilkin noticalors gora todqigat zonasinda hom
geokimyovi vo hom do radioloji todqigatlarin noticolorino gora toxminon siixurun torkibindo
uranin faizi 0.006-0.07 % intervalinda doyisir. Buda onun on zongin niimunads klarkdan 545
dofs ¢ox olmasimi gostorir. Bu ilkin natico tam osas verir ki, homin zonada kompleks tadqiqat
islor1 aparilsin.

Naxcivan MR orazisindo uranla zongin siixurlar asason vulkanogen-¢cokms mis uran
filizlori soklindo tocahiir edir. Misli-uranli horizontlar Ust Oliqosen-Alt Miosen yasl olvan rongli
vo terrigen-karbonath gatlar1 arasinda yatir. Misli-uranl filizlor MR-in conub- sorqdon simal-
gorba dogru 15-20 m enindo, 60-70 km uzunlugunda ensiz zolaq soklindo zoncirvari uzanirlar.
Misli-uranlt tozahiirlor Yayci, Giiliistan, Qizilca, Qirxlardag, Sah- qaraj, Sirab, Xalxal, Payiz vo
digor kondlorin orazilarindo miisyyon olunmus va geoloji adobiyyatlarda Oshabikohf tozahiirlor
grupu adr altinda molumdur. Moalum tozahiirlorin arazisindo misli qumdaslarinda {ic misli stra-
tigrafik soviyyoado miixtslif qalinliglt (1-3 m-don 10-15 m-dok) 2-4 vo daha ¢ox misli horizontlar
miloyyanlosdirilmisdir. Misli stratigrafik soviyyenin 6ziiniin qalinligi 15-30 m-don 100-250 m-
dok catir.

Ust Oliqosen-Alt Miosen ¢okiintiilori onlarda istirak edon siixur- larin litoloji torkibina

goro iki qata ayrilir: qirmizi rongli vulkanogen- ¢okmo vo alvan rongli tufogen-karbonatli.

Qurmizi rongli gat qumizimtil-boz rongli tufqumdaslarindan tufa- levrolitlordon,

tufqravelitlordon, qumdaslarindan, alevrolitlordon, silisli shongdas1 vo mergel layciqli gillordon
ibarotdir. Qatin maksimal qalinligt Nehrom kondi rayonunda qeyd olunur. Olvan rongli
terrigen-karbonath qat qurmizi rongli qatin iizorinds uygun yatir vo qirmizimtil-boz, sarimtil-
boz va yasilimtil-boz alevrolitlordon, qumdaslarindan, gildon vo silisli shongdaslarindan togkil
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olunmugdur. Qatin yuxari hissesinds andezitlorin lavabrekgiyalar1 geyd edilir. Qatin maksimal
galinlig1 Qaraqala orazisin- do (500 m), Casirdag daginda, Oshabikohf vo Qahab (350-400 m)
kond- lorinds geyd olunur[5].

Boyiik Qafqazin conub—sorq yamacinda Xiz1 rayonu yaxinliginda Baylor bentonit yatagi
orazisindo qamma dozimetrik-spektrometrik metodlarla radioekoloji todqiqat aparilmisdir.
Qamma stialanmasinin ekspozisiya dozasinin giicii 18+60 pR/saat intervalinda miisahido
edilmisdir. Ekspozisiya dozasmin giicliniin miixtolif oldugu yerlordo qamma siialanmasinin
xarakterini miioyyanlosdirmok iiciin oldodasman gamma spektrometrlo (/nSpector 1000) qamma
spektrlor c¢okilmisdir. Cokilmis biitlin qamma spektrlorlo orazido yalniz tobii radioaktiv
elementlorin (235U, 238U, 226Ra, 228Ra, 40K) vo onlarin pargalanma mohsullarinin olmasi
miloyyanlosdirilmisdir. Ekspozisiya dozasmin giiciiniin yliksok oldugu yerlords tobii radioaktiv
elementlorin torpaqda va siixurlarda migdarint miisyyonlogdirmok mogsadilo sothdon niimunslor
gotiiriilmiigdiir. Habelo, radioaktiv elementlorin miqdarmin torpagm dorinliyindon asililigini
miloyyonlosdirmok mogsadiylo miixtalif dorinlikli quyular gazilmis vo standart metodikaya
osasan siixur niimunalori gotiiriilmisdiir.

Cadval 1. Tabii radioaktiv elementlorin xiisusi aktivliyinin torpagin dorinliyindan asililigimni

Niimunanin Torkibinds toyin edilmis radionuklidin xiisusi aktivliyi U
gotiiriilmo Ra-226 Ra-228 U-235 U-238 mq/kq
dorinliyi, sm Blc/kg Blc/kg Blc/kg Blc/kgq
0 117.7+1.5 446+ 1.6 9.6+ 1.3 469 + 64 40.0
5 124.5+ 1.8 23.0+ 1.6 11.7+13 573 + 64 49.1
15 141.6+1.9 273+2.1 79+16 384 + 77 33.2
25 117.9+ 1.5 28.7+1.5 7.0+1.3 341 £ 62 29.2
35 134.4+2.1 283+2.0 7.1+1.3 347 + 62 29.6
45 122.6+1.7 16.7+0.8 9.7+ 1.4 472 + 67 40.4
55 151.3+ 1.7 29.9+1.9 10.8+1.2 526 + 58 45.0
60 188.0+ 1.8 29.8+1.5 103+1.4 504 + 67 42.9
65 134.2+2.0 315+2.1 10.0+ 1.3 488 + 57 41.7
70 96.0 + 1.6 249+1.6 74+0.8 360 + 37 30.8
80 127.0+ 1.5 27.6+ 1.4 83+0.8 406 + 67 34.6
90 119.8 + 1.4 30.9+1.3 8.7+0.8 424 + 40 36.3
100 125.1+2.1 15.0+0.9 9.6+ 0.9 470 + 47 40.0
110 133.1+ 1.8 16.7+0.8 7.8+0.7 381 +21 32.5
120 351+1.7 351+ 1.8 152+18 743 + 43 63.3
agdrakendi 56100 1 42205 | 10+0.2 85511 | 6,6%05
on, 2 uR/saat

Cadval 1-do N40 40’ 28.6" E49° 05’ 40.4" cografi koordinath sar1 rongli yiiksok doza
yiiksok doza giicii (D=31 puR/saat) olan yerdo qazilmis quyudan gotiiriilon niimunslordo uranin
miqdarinin dorinlikdon asililigr verilmisdir. Qazilan torpagin derinliyindon va gil laymin
torkibindon asili olaraq U*** izatopunun xiisusi aktivliyi 341+743 Bk/kq, U*> izatopunun xiisusi
aktivliyi 7,0+15,2 Bk/kq, Ra**® izatopunun xiisusi aktivliyi 35+188 Bk/kq, Ra***® izatopunun
xiisusi aktivliyi 15,0+44,6 Bk/kq intervalinda doyisdiyi miioyyon edilmisdir.

Hazirda diinyada uran filizlordon asason yuyulma (leach) vo solvent ekstraksiyasi (SX)
iisullarindan istifade etmaklo alinir. Diinyada uran yataglarinda Us;Og — in faizls pay1 0.1-1%-9
oldugda sonaye ohomiyyotli hesab olunur. Bu sobobdon c¢ixarillan filiz elo yerindoco 6n
zonginlosdirmays moruz qalir. On zonginlosdirmo noticosindo U3Og 50-70 % saxlayan uranil
nitrat oldo edilir. Ardinca TBF-don (tributil fosfat) istifado etmoklo solvent ekraksiyasi ilo
saflagdirilir vo uran birlogsmosi soklindo ¢okdiiriiliir. Sonra ¢okiintii qovrularaq UO; alinr,
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ardinca iso istifado mogsodindon asili olaraq UO, vo ya UFs-ya ¢evrilir. Uranin UFs-ya
cevirmoasing sobab, yiingiil sulu reaktorlarda istifade olunan zonginlosdirilmis uran almaqdir [5].

Torkibindo 63.3 mqg/kg (74.9 mqg/kg UsOs) uran saxlayan siixurdan ii¢ forqli yuyulma
(leach) metodu ilo uran cévhorinin (UsOg) ayrilmasi imkanlarii aragdirmisiq. 1. Oksidlosdirici
kozortmo 2. Turs yuyulmasi 3. Karbonat yuyulmasi

I Metod: Oksidlosdirici k6zortmo zamani 50 q siixur farfor gabda 600°C temperaturda
mufel sobasinda 3 saat saxlanildigdan sonra, temperatur 850°C-a qador yiiksaldilir. Bu zaman
600°C temperaturda slixurun torkibindo dordvalentli uran (UQO;) altivalentli urana (UOs3)
oksidlogir, {lizvi birlosmolordon azad olunur, sulfidlor oksidlosir vo karbonatlarin termik
parcalanmasi bas verir. Siixurun temperaturu 850°C-o ¢atanda siixurdaki UOs oksigeni itirorok
UsOg formasma cevrilir. Analiz DTA metodu ilo Perkin Elmer Pyris avadanliginda aparilib.
Ikinici variantda siixur natrium oksid va hidroksidi ilo 600°C temperaturda 3 saat saxlanilmis vo
noticodo mineral tursular vo karbonat mohlulu ilo asanligla yuyula bilon diuranata (Na,UQOj4)
cevrilmisdir. Sonra islonmis oksidlosdirici kozordilmis siixur desorbsiya kalonuna doldurularaq
1000 ml 0.5 M qatilighh HNO; mohlulu ilo yuyulmusdur. Alinan mohlul 30% TBF/70% Toluol
mohlulundan istifade etmoklo solvent ekraksiyasi ila ayrilmig vo alinan ekstraktda uranin miqdari
gamma v9 alfa spektrometrik metodlarla analiz olunmusdur.

II Metod: Turs yuyulma zamani temperatur uranin yuyulmasina ciddi tosir etdiyindon
prosesin termodinamikasi Oyronilmisdir. Turs yuyulma metodu ilo 50 q siixur desorbsiya
kalonuna yerlosdirildikdon sonra 45°C temperaturlu 1000 ml 0.25 M qatiligh H,SO4 mohlulu
peristaltik nasos vasitosi ilo 0.51/saat axim siiroti ilo yuyulmusdur. Alinan mohlul otaq
temperaturuna qador soyuduldugdan sonra 30% TBF/70% Toluol mahlulundan istifads etmakls
solvent ekraksiyasi ilo saflagdirilir. Uranin siixurdan yuyulmasi asagidaki kimi bag verir.

UO3 +HySOy4 < UO»SO4 +HyO

Zaman vo temperatur tursu yuyulmasinda Onomli yer tutan parametrlordondir.
Temperaturun artmasi reaksiya zamanini asagi salir vo bununla da oldo olunmasi istonilon
maddonin ekstraksiyasi artir. Yiiksok temperaturda islomoyin bu kimi istiinliiyii olsa da, bazi
catismazliqlar1 da mévcuddur. Belo ki, yiiksok temperaturda islomok tursu sorfiyyatmin artmast,
uranla borabor basqa minerallarin da holl olmas1 kimi ¢atinliklorlo garsilasmagi qacilmaz edir.
Yuma zamani iso tursunun konsentrasiyasi, mineralin novii, qarigdirma miqdart kimi
faktorlardan asilidir. Umumiyyatlo iso tursu yuyulmasinda on olverisli yol temperaturu minimum
edib zamani artirmaqdr.

III Metod: Karbonatla yuyulma zamani domir, aliminium, titan kimi elementlorin
birlosmalori karbonat mohlulunda demok olar ki holl olmur vo yuyulma zamani urandan
asanligla ayrilirlar. Mohlulda yalniz c¢ox ki¢ik miqdarda molibden, silikat, alimiinat vo bozi
kompleks metal karbonatlar qalir. Karbonatla yuma karbonatla zongin minerallarin oldugu
filizlor liciin daha olverislidir. Bu tip filizlor ii¢iin karbonat vo uranin minerallariin yaxin alaqosi
sabobi ilo inca iiylitmo tolob olunur. Karbonatla yuyulma selektiv olmaqla yanasi diger miisbot
toroflora malikdir. Karbonatla yuyulma tursu ilo yuyulmanim forqli olaraq qapali dévra do hoyata
kecirilir. Bu iso reaktivlorin tokrar qazanilmasi kimi iqtisadi cohatdon {istiinliiylin aldo edilmasino
gotirib ¢ixarir.

Karbonatla yuyulma metodu zamani1 50 q siixur desorbsiya kalonuna yerlosdirildikdon
sonra otaq temperaturunda 1000 ml 0.5 M gatiliglt Na,CO3; mohlulu peristaltik nasos vasitasi ilo
0.5 I/saat axim siirati ilo oks saquli iisulla miihits hava verilmokls yuyulmusdur. Alinan mahlula
NaOH mohlulu slava etmoklo NasUO,(COs3)s diuranata ¢evrilorok ¢okdiiriiliir vo filtrlonir.

U0, +O, — 2U0;,

UO; + Na,CO3 + 2NaHCO;3; — NasUO,(COs3); + H,O
2Na4U02(C03)3 + 6NaOH — Na,U,07 + 6Na,COs + 3H,0O
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Sonra diuranat HNO3; mohlulu ils islondikdon sonra 30% TBF/70% Toluol mohlulundan
istifado etmoklo solvent ekraksiyasi ilo saflagdirilir. Hor {ic metodla alinmis saflagdirilmig uranin
ekstraksiya gostaricilori cadval 2-do verilmisdir.

Cadval 2. Alinmis saflagdirilmig uranin ekstraksiya gostoricilari

[lkin Islonmis | Siixurdan
. stixurda stixurda ayrilan Uranin
Stixurun Yuyucu .
Metod ot uranin uranin uranin ekstraksiya
kiitlosi, q : mohlul : : .
miqdari, miqdari, | miqdari, faizi
mq/kq mq/kq mq
Oksidlosdirici
kozortmo ~ 36.0 27.3 43.2
-] variant
Oksidlosdirici
kozortmo ~ 28.3 35.0 55.6
-11 variant >0 63.3
Tursu yuyulmasi 0.25 M H,S04 8.6 54.7 86.5
Karbonat 0.5M
yuyulmast Na,CO; 10.8 52.5 83.0

Cadvaldon goriindiiyii kimi uranm siixurdan tursu vo karbonat yuyulmasi effektiv bas

verir vo bu metodlarla siixurdaki uranin 80 % -indon ¢oxunu ¢ixarmaq miimkiindiir.
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ABSERON YARIMADASININ MUASIR RADIOEKOLOJI VOZIYYOTi

'A.A.Qaribov, *C.S.9liyev, “R.C.Bagirh, 'C.9.Nagiyev,
1M.N.Mirzayev, 'N.A.Novruzov

" AMEA, Radiasiya Problemlari Institutu, Baki, Azarbaycan
2AMEA, Geologiya Institutu, Baki, Azarbaycan

Abseron yarimadasi ¢ox milyonlu ohaliys, genis infrastruktura malik olan neft-qaz vo
sonaye morkozidir. Burada otraf miihit ifrat neft, lay suyu vo agir metallarla ¢irklonmo moruz
qalmis, bazi yerlords iso radioaktiv elementlorin miqdr1 icaza verilon fon qiymatlorindon haddan
cox olmasi vo s. ilo xarakterizo olunur. Aparilan todqiqatlar noticosindo Abseron yarimadasi
orazisindo radionuklid, neft vo basqa cirklonmis ¢ox sayli lokal sahalor toyin olunmusdur, bu da,
osason, neftcixarma vo neft-kimya sonayesi ilo bagli texnogen cirklonmo ilo slagadardir.
Homginin, Abseron yarimadasinin orazisinin ekoloji problemloro goro rayonlagdirilmast vo
radio-geokimyavi va ekoloji xiisusiyystlori Oyronilmisdir. XX osrdo Azorbaycanda neft
istehsalinin inkisafi ilo olagadar olaraq bir sira istehsalat miiossisolori yaradilmigdir. Bunlara
misal kimi neft vo qaz emal1 zavodlari, yod istehsali zavodlar1 vo ¢oxlu sayda kimyavi zavodlari
gostormak olar. Sovetlor Birliyinin dagilmasindan sonra bu zavodlarin bazilori 6z foaliyyetini
dayandirmigdir. Lakin, onlarmn foaliyyoti naticasinds yaranmis ekoloji problemlor bu giino kimi
aradan galdirilmamisdir vo bu problemlorin halli 6lkomiz {i¢lin aktualdir. Bunlardan neft¢ixarma
orazilorindo suyun, torpagin vo havanin neft, neft mohsullar1 vo radioaktiv elementlorlo
cirklonmosi, kiilli migdarda lay sularindan formalasmis siini gollorin vo bataghiglarin omolo
golmasi va s. gostormak olar. Respublikamizda oton illorde faaliyyot gostoron yod istehsali
zavodlar1 hal-hazirda dayandirilmisdir. Yod zavodlarmin orazisindo kiilli miqdarda islonmis
komiir yigilmisdir. Bu komiir aciq havadadir vo kiiloklo otrafa yayilir. Abseron yarimadasi
orazisindo yerloson belo istehsalat saholorindo yaranmis geyri-qonaotboxs ekoloji voziyyet,
sosial-igtisadi inkisafi tliclin bu orazinin tosorriifat moqsodlori {igiin istifado edilmasini
mohdudlasdirdigindan, cirklonmis orazilorin reabilitasiyast iizro toxirosalinmaz todbirlorin
goriilmasini tolob edirdi.

Artiq bozi ¢irklonmis orazilorin, o ciimlodon ke¢mis Baki Yod Zavodunun Ramana vo
Suraxani istehsalat saholorinin tomizlonmo prosesi AEBA-nm toloblorino uygun olaraq basa
catdirilmis vo reabilitasiya olunmus orazilor- insanlarm istifadosino Ramanida istirahot parki,
Suraxanida ise mess zolagi kimi tohvil verilms orofasindadir.

Hazirda da, Respublikamizin neft¢ixarma orazilorinin radioekoloji durumunun tadqiqi,
tobii radioaktiv elementlorlo ¢irklonmis saholorin agkar olunmasi vo logv edilmasi toxirasalinmaz
moasololordon biridir. Bu mogsodlo AMEA Radiasiya Problemlori Institutu respublikamizda
movecud olan “Suraxan1”, “Qum Adas1”, “Neft Daslar” neft-qaz ¢ixarma idaralorinin, Ramana
vo Suraxam1 Yod zavodlarinin, Qaradag Qaz Emali Zavodunun radioekologi monitoringini
aparmisdir. Suraxant NQCI-nin orazisinin elektron xoritosi hazirlanmis, orazido mévcud olan
tobii radioaktiv elementlorlo c¢irklonmis miixtolif orazilorin yaratdigi qamma siialanmasinin
ekspozisiya doza giiciiniin modellosdirilmosi aparilmisdir. Homginin Isve¢ra Elm Fondunun
kémokliyi ilo, Abseron yarimadasinin miixtolif NQCI-rinin vo Siyozonneft NQCI-nin inzibati
binalarinda vo istehsalat saholorindo, Geologiya Institutu torofindon kigik hoacmdo radonun
nozarat O6lgmolori aparilmisdir. Bu islorin naticolori do gdstordi ki, todqiq olunan obyektlordo
radon ¢irklonmosinin olmast mévcuddur.

Hazirda, Azorbaycan Dovlot Neft Sirkotinin  Elm Fondu 2012 sayli “Abseron
yarimadasinda neft-qaz istehsali vo emali proseslorinin otraf miihitin radioekoloji durumuna
tosirinin - qiymotlondirilmosi” adlh laythasi AMEA Geologiya vo Radiasiya Problemlori
Institutlar1 torafindon icra olunmaqdadir.
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Layiho corgivosindo 8 Neft Qaz Cixarma Idarolori orazisindo gamma dozimetrik,
spektrometrik, geokimyavi, mineraloji vo radioekoloji todqigat aparilmis vo miioyyan edilmisdir
ki, Boyiik Bak1 vo Abseron yarimadasmnin miioyyen Neft Qaz istehsal1 orazilorinds radioekoloji
durum gonayatboxs deyil. Belo ki, miioyyon edilmisdir ki, Tagryev NQCI orazisindo EDG 6-
1420 mkR/saat intervalinda, ©mirov adina NQCI orazisinde 5-225 mkR/saat intervalinda, Bibi-
Heybot NQCI orazisindo 4.5-393 mkR/saat intervalinda, Suraxani Omoliyyat Sirketinin
modonlori orazisindo 5-825 mkR/saat intervalinda vo s. doyisir.

Dozimetrik vo spektrometrik naticolorin miiqayisali tohlili gdstorirki, tadqiq olunan bazi
notalorinds EDG-niin yiiksok qiymatlori ndrmativ sonadlors asason istehsalat tullantilari ilo roftar
edorkon, onlarin sonraki istifadesinin planlagdirilan xarakteri nozors alimmalidir. Layiho
cor¢ivasindo goriilon islor zamani asagida gostorilon bozi limumilosdirici naticolor oldo
olunmusdur.

1. NQCI orazilorindo mévcud tullantilarinin daxilinds vo konarlarinda siialanma dozasmin
giicii tobii fondan dofslorlo yliksokdir. Tullantilarin konarlarindan 10 m moasafodo doza giicii tobii
fon soviyyasina enmir. NQCI orazilorinin tullantilardan uzaqda yerloson ndqtolorinda siialanma
dozasinin giicii tobii fon soviyyasindadir;

2. NQCI orazilorindo yerloson radioaktiv tullantilarinin a¢iq havada yerlosmosi sabobindon
is¢1 personal ticlin radioaktiv radon qazi tohliikosi mévcuddur. Orazido kiilokli hava soraitindo
radon qazinin vo radioaktiv tullanti tozlarmin strafa yayilmasi riski mévcuddur.

3. NQCI orazilorindon orazidon gétiiriilmiis radioaktiv tullant: niimunolorinin torkibindo
tobii radionuklidlorin xiisusi vo effektiv aktivliyi ¢ox yiiksokdir vo tullantilar radiasiya
tohliikosino gora Il vo ya III kateqoriyalarma aiddirlor. I vo III kateqoriyali istehsalat tullantilar1
movecud oldugu sobobdon bu orazilor radiasiya tohliikosizliyi ndqteyi nozardon tohliikali hesab
olunmalidir vo bu orazilor asagi aktivlikli radioaktiv tullantilarla roftar {iciin Azorbaycan
Respublikasinda gobul edilmis radiasiya tohliikasizliyi tominatinin xiisusi qaydalarina riayot
etmoklo radioaktiv tullantilarin tomizlonmasi va utilizasiyasi zoruridir.

4. NQCI orazisindo Ekspozisiya dozasmnm giicii 15 mkR/saat-dan az olan noqtolor tobii
radiasiya fon, bundan yiiksok Ekspozisiya dozasmin giiclino malik yerlor iso TRM-la ¢irklonmis
orazilor hesab olunur. Belo orazilorin sothindon va darinlikdon radionuklid torkibin dyronilmaesi
moqsadilo niimunslor gotliriilmiisdiir. Homginin, yiiksok EDG malik orazilordon gotiiriilmiis
niimunalorin meniraloji vo geokimyovi analizi miiasir analitik avadanhqglar vasitosi toyin
olunmusdur.

5. Radioaktiv elementlorin oan ¢ox aktivliyi orpli borularda va lay suyunun axdigi kanallarin
otraflarindan gotiiriilmiis torpaq niimunalorinds miisahids olunur. Belo niimunslorin torkibindo
TRM-1n (tobii radioaktiv maddslor) effektiv xiisusi aktivliyi fon niimunslorinin effektiv xiisusi
aktivliyindon toqribon 100 dofs boyiikdiir. Bu onunla izah olunur ki, lay suyu neftlo birlikds
yerin sothino ¢ixdig1 anda tozyiq vo temperatur azalir vo suyun torkibindoki II qrup
elementlorinin, radium daxil olmagqla, qarisiq sulfat vo karbonatlar1 hollolma haddini asirlar. Bu
159 onlarm sulfat vo karbonat ¢okuntiisii soklindo borularin, ventillorin, nasos vo separatorlarin
daxili divarlarinda, lay suyunun axdigi kanallarin dibinds va otrafinda y1gilmasina sobab olur.

6. Orazidoki gollorin dibindon gotiiriilmiis dib ¢dkiintiisii vo duz niimunolorinds yiiksok
xuisusi aktivlik agkar olunmamaisdir.
7. Seperatorlardan ¢ixan neftdon ayrilmis lay su niimunslorindo torpaq vo bork tullanti

niimunalorindo oldugu kimi, K* tobii izotopunun vo U**-lo Th***-nin parcalanma siralarina
daxil olan tabii radionuklidlorin stialanma piklori miisahids olunur.

8. Lay suyu axan kanalarda dib ¢Okiintiisii-lay suyunda olan asilqanlar vo bork hissaciklorin
dibo ¢okmosi noticosindo yaranir. Lay suyunda holl olmus radium izotoplarmmin bir hissosi
asilganlar torofindon sorbsiya olunaraq kanalin dibina ¢okma naticosine akkumuliyasiya olunur.
Digor hisso isa kanalla gollora qador gedib cata bilir. Dib ¢okiintiisii kanaldan axan lay suyunun
hacmindan, axin siirstindan, asilganliliq smsalindan asili olaraq bir il arzinds 5-50 mm olmaqla
akkumuliyasiya olunur.
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0. Neft-qaz istehsali prosesindo otraf miihitdo tobii radionuklidlorlo ¢irklonmis istehsalat
tullantilar1 formalasir, vo bunlarda TRM-nmn effektiv xiisusi aktivliyi, hesabatda verilmis
niimunalarin naticalorindon gdriindiiyii kimi, cox genis intervalda doyisir.

10.  I-ci kateqoriya tullantilar1 ilo roftara, onlarin yigilmasi, miivaqqati saxlanmasi, naqli vo
imumistehsalat tullantilar1 {gilin nozordo tutulmus orazilordo basdirilmasi daxil olmagqla,
radiasiya faktoruna goro mohdudiyyot qoyulmur. II-ci kateqoriyali istehsalat tullantilar ilo roftar
edorkon, onlarin sonraki istifadoesinin planlasdirilan xarakteri nazoro alinir. Bu zaman onlarin
yigilmasi, miivoqqati saxlanmasi, naqli, emali vo basdirilmas: ardicilliflr vo soraiti miiossiso
is¢ilorinin vo ohalinin siialanmasinin Azorbaycan Respublikasinda qobul edilmis normativ
sonadlords miioyyon olunan doza haddlorins riayati tomin etmolidir. 1I-ci kateqoriyal istehsalat
tullantilarla roftara dovlost sanitariya-epidemioloji nazarat organlarinin roftarin sanitar qaydalara
uygun olmasi haqqda sanitariya-epidemioloji qgorart verilmolidir. III-cii kateqoriyali istehsalat
tullantilar1 1lo roftar asagr aktivlikli radioaktiv tullantilarla roftar {i¢iin Azorbaycan
Respublikasinda gabul edilmis Radiasiya Tohliikasizliyi Tominatinin Xiisusi Qaydalarina uygun
olmalidir.
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layihoalori ¢ar¢ivasindd yering yetirilmisdir.
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Ob YPAHOHOCHBIX ITIOPOJAX HA FO’)KHOM CKJIOHE
BOJIBIIIOTIO KABKA3A ABEPBAMIKAHA

A.A.I'apubos, A. /I.Xanumos, Ix.A.Harues
HAHA, Uncmumym Paouayuonnwix Ilpobaem, baxy, Azepbatiosncan

VYpaH Kak camblil TSDKENBIN 3JIEMEHT UMEET 3 U30TOIa: 234U, 23 SU, 281, Bee TPU U30TOIA
anbda aKTHBHBI, MMEIOT TIEpPHOJ TOoJypacnana 2,5-105 TOJI, 7,1°108 rog u 4,5°109 roJI
COOTBETCTBEHHO. B mpupoae mHpOKO pacnpoCTpaHEH HU30TON U 99,28 %, a mzotomsr U
0,714 % u 2**U 0,006 % CpPaBHUTEIHHO MEHbIIE. [1]

B npupoaHbIxX ycioBUsIX ypaH BCTpEeUYaeTcsl B Pa3IMYHbIX YCIOBUIX. ['eHeTn4ecku ObIBAIOT
CJIEYIOIHE TUIIBI MECTOPOK/IEHUH ypaHa:

1.Marmarnueckue

2.MecTopoKIeHHS HESICHOTO TeHE3nca

3.9k30reHnbpie MecTopoxacHus. [1,2,3,4,5]

VYpaH BXOOUT B COCTaB MHOTOYMCJIEHHBIX MHHEpanoB (00muM uyuciom Oosee 200)
BCTPEUYAETCS B PA3IMYHBIX TOUKaX 3€MHOTO IIapa Ju00 B MEPBUUYHBIX 3ajieXkaX, MPEXJIE BCETrO B
BUJIe HacTypaHa (ypaHoBas CMoJISHas pyjaa), JuOO B BUAEC BTOPUYHBIX OTJIOKEHHH B
MeCYaHUKaX, H3BECTHsSKAaX, JUrHUTaX (OypeiX yriasx). JIuraurtel, Topd u nOJ0O0HBIE UM
Pa3JI0KUBLIMECS U OKAMEHEJIbIE PACTUTEIbHbIE OCTATKU OBICTPO aJCOPOUPYIOT YpaH U3 CUIIBHO
pa3zbaBieHHbIX BOAHBIX pacTBopoB ¢ pH 3-7. Dx3oreHHble HUHQUIBTPALIMOHHBIE U
CeIMMEHTAllMOHHO-IMar€HETUUECKUE YPaHOBbIE MECTOPOXKICHHsSI KalHO30MCKOro BoO3pacTta
MPUYPOYEHBI K 0CAIOYHOMY YEXJTy MOJIOJIBIX IJIATPOPM, MEKTOPHBIX U MPEATOPHBIX BIIAIMH.

Hmeromumu MpoOMBIIIIIEHHOE 3HAYE€HUE, T.€. PeHTa0eIbHbIMU JJIsl T0ObIUM U 00OTalleH s,
CUHMTAIOTCSL PYIbl C conepkaHueMm ypana Bbime 0,1 %, HO ObIBaeT 1e1eco00pa3HO M3BJIEKATH
ypaH u u3 6eanbix pyn. Hanpumep, B FOxxHON Adpuke U3BIEKaIOT ypaH U3 pyA, COAEpKaIUX
Bcero 0,01% ypana, T.K. HapsAy ¢ ypaHOM B HHX COJCPXKUTCS 30JI0TO, KOTOPOE U SBIISICTCS
OCHOBHBIM 00BEKTOM MPOMBILUIEHHOH 100b1YH. Kpome 30510Ta, U3 KOMIUIEKCHBIX YPAHOBBIX Pyl
U3BJIEKAIOT M€Jlb, TUTAH, TAHTAJ, BaHAJAUMN U pAJl PEAKO3EMENbHBIX METAIIOB, a 12% MUpOBOro
BBIIIYCKA ypaHa NPUXOJUTCS Ha MPOU3BOJACTBA, € YpaH M3BJIEKAETCS B KauecTBE MOOOYHOIO
MPOJIyKTa.

VYpaHoBas MuUHepaau3alus MHOI/A CBA3aHA INIMHUCTHIMU M OUTYMHUHO3HBIMH CJIAHIIAMU,
KOHIJIOMEpaTaMyd M OEHTOHUTOM. [JIaBHBIM YpaHOBBIM MHUHEPAJIOM SIBJISIETCS LIPEKUHIEPUT
NaCajz [UO,|F|SO4| CO3)3]°10H,0, xoTopslit 00pa3yercs pu UCHApEHUU PYIHUYHBIX BOJ U NPU
€CTECTBEHHOM OKHCJICHUH YPaHOBBIX poJ [2].

B 2004 r. B mporecce MOMCKOBO-Pa3BEAOUYHBIX padOT C MOMOIIBIO CAMBIX COBPEMEHHBIX
PEHTT€HOBCKUX ammnapartoB, mnpousBojacTtBa (upmbel bpykep (['epmanus). Obuin BlepBbIe
onpenenensl: U(ypan), Mo, V, As, Os, Se, Cu u T.4. DT 371€MEHTbl ObUIM OOHAPYXEHBI B
KpPacCHOLIBETHBIX MECYaHUKAX U TEMHO-CEPBIX (MECTaMM KENTOBATHIX) MIMHUCTHIX CJIAHLIAX.

Jlig aHanmu3a XMMHUYECKOTO M MHHEpPAIOrH4ecKOro COCTaBa YPaHOHOCHBIX MOPOJ ObLIN
oToOpaHs! 8§ 00pa3IoB U3 KPACHOIIBETHBIX U JKEJITOBATHIX IMTOPO/I.

[Io reosoro-TUTOIOTMYECKUM HAONIOEHUSM 30HA MOBBILIEHHOW pPaJUOAKTUBHOCTU
pacrosio’)keHa B BEpXHEW YacTu cymraumtTckoid cButhbl (PSm ) maneorieHa, BOJMIM3M KOHTaKTa C
OEHTOHUTAMHU J0IICHA.

[Topona JIUTOJIOTUYECKU CIOMXKEHA CBETJIBIMH, IIOKOIaIHO-OYyphIMU TJIMHAMH C OOMIBHOMN
MIPUCHITIKOM KENTOBATOrO SPO3UTA U KPACHOLBETHBIMM I€CHaHMKaMu. ['JIMHa paccliaHlloBaHa,
MeCTaMH WHTEHCHMBHO. MomHOCTh cocrtaBisier 2-2,8 M. IlpepsiBUCTas mpoTsHKEHHOCTH Oosiee
500 m. [anpHelye MoMCKOBble pabOThl MOKA3alId, YTO YpaHCOJEpKAIIUE MOPO/bl 3aHUMAIOT
OTPOMHYIO IuToIaab, HaunHasg oT Kamkypak 1o bernsipckoro mectopoxaenus u nganee. [1o Bceit
BEPOSITHOCTH 3TU MECTOPOKICHHS 00pa30BaIUCh OCAJOUHBIM ITyTEM.
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beimn uiccnenoBanbl 8 00pasnoB. AHAIU3 MPOBOUIICS METOJIOM PEHTTEHOCTIEKTPAITHHOTO
aHanm3a Ha amnmapate S4 Explorer S/N 2232 mnpousBonctBa ¢upmbel “bpykep”. beuin
aHanu3upoBanbl ieMeHThl OoT C (yraeponma) no U (ypaHa) Ka4yeCTBEHHO W KOJMYECTBEHHO B
aBTOMAaTUYECKOM PEXKHUME.

B nannoii pabote npuBOIATCS pe3yiabTaThl TPEX 00pa3LOB U3 BOCBMHU, IJ€ COJIEp/KaHUE
ypana u Mo, Cu, V, As, Sb, Se MHOTOKpaTHO MPEBHIIIAET UX KIAPKOB B 36MHOU KOpeE.

CpaBHuTenbHas Tabmuma il Bcex 8 0oOpasloB MO CEMH D3JIEMEHTaM MPUBOIATCS B
Tabnuie.

Kak BumHO u3 Tabmuubl Bce 00pa3lbl MO XHMHYECKOMY COCTaBY KOJIMUYECTBEHHO
oTnuyaroTcs Apyr ot apyra. Hampumep, mo nanueiM Tabn. Ne 1 B kpacHom oOpasne CuO —
0,00171 %, As203 — 0,00683 %, U - 0,0358 %, a B x&nrom obOpasue coorBercTBeHHO CuO —
19,3 %, As203 — 4,94 %, U — 0,0173 %. EctectBeHHO 3TH pe3yiabTaThl HE OYECHb TOYHBIC.
YMECTHO OTMETUTbH, YTO MOKA MbI HE BBIJEIUM MOHOMUHEpaJbHbIE (DpaKiuu, HE ONPEIeIUM
TOYHBIM XMMHYECKHI U MUHEPAJIOTUYECKUA COCTaB KaXIOW MHUHEPATBbHON (DpaKivu, TOUHOCTh
aHaJIM3a XMMHUYECKOTO COCTaBa COMHUTENbHA. YTO KacaeTcs HaJlUuus 3TUX JIEMEHTOB B MOPOJE,
TO 3TO HE BBI3bIBAET COMHEHUH.

B Tabn. Ne 1. mpuBoadTcs 37€MEHTBI U UX OKHUCIBI (3a uckitoueHueM Os), uX KIapku B
3emHOli kope 1o depcmany. CpenHee 3HaYEHHE MO BCEM aHAIM3aM M BO CKOJIBKO pa3 cpeiHee
3HaueHue OoJbllle, YeM MX KJIapKu B 3eMHOM kope. Hampumep, cpenHee 3HaueHHE KOJIMYECTBA
ypaHa moutu B 53,5 pa3 60bIie, 4eM ero Kiapk.

JlonoHUTENBHO, HAJWYME ypaHa B HCCIEAyeMOM pailoHe ObUlo J0Ka3aHO TaMMa
JO3UMETPUYECKUM METOIOM.

B mpuninune, pe3ynbTaThl pPEHTICHOCHEKTPAaJbHOTO © TaMMa JI03UMMETPHUYECKHX
UCCIIEIOBAaHUIN MOATBEPKIAAOT Apyr Apyra. TouHo rosops %, colep:kaHue ypaHa 10 JaHHBIM
000MX METOJOB, OJHOTO M TOro K€ mopsAaka. Pe3ynpTaThl TaMma JO3UMETPHUYECKHX
uccienoBaHui npuBeaeHbl B Tabnuue Ne 2. 3aBUCUMOCTh % coJepKaHusl ypaHa OT TJTyOMHBI
npuBoauTcs Ha puc.3. Kak BUIHO U3 PUCYHKOB COJAEpKaHHE ypaHa B JaHHOM KOHKPETHOM
Cllydae He 3aBHCHUT OT INIyOUHBI, a 3aBUCUT OT XUMHUYECKOI'O COCTaBa MOPOJIbl U MEHSETCS
ot - 0.01 % 1o - 0.05%.

HccnenoBanue NpoBOIMIIOCH TAaKKE HAa T€PMAHCKOM amnmapare MpPOU3BOACTBA (HUPMBI
“bypkep” mapku 8 Advanse.

[Tonyuensl nudpakTorpaMmBbl OT IBYX 00pa3LoB: )KEITOTO0 U KPACHOTO LIBETOB.

PacmmndpoBka npoBouiach B aBTOMaTHYECKOM PEKUME.

KpacHslii 06pa3en; B OCHOBHOM COCTOUT U3 KBaplia U TJIMHUCTBIX MUHEpanoB. OCHOBHBIMU
MHUHEpajJaMu KEITOro oobpasma SBISIOTCS  SAPO3UT, Na-sipo3uT, KBapu. W3 cpaBHeHus
peHTreHorpaMm  00pa3LoB  pa3jM4YHbIX I[IBETOB, MOXHO CJelaTh BBIBOJ, YTO HUX
MUHEpaAJIOTUYECKUE COCTAaBbI MPUHIUMITNAIBHO OTIMYAIOTCS APYT OT JIpyra.

JUis TUOUYHOM JMAarHOCTUKM MUHEPAJOTUYECKOTO0 COCTaBa, HEOOXOJMMO BBIJICIUTH U3
MOPOJAbl MOHOMUHEPATILHON (PpaKLUuU U /111 TOYHOT'O ONpeeNIEHUs] BCEX MUHEPAIOB OPO/IbI.

Jljig OATBEPkKACHUS HaJIU4Ws YPAaHOHOCHBIX MOPOJ U MOBBIIIEHHOTO COJIEP)KaHUs ypaHa
ObUIM TpHUBEAEHbl TramMma JO3UMETPUYECKHE U TraMMa-CIEeKTPOMETPUYECKUM METOJ0M
uccinenoBanuss MHCTUTYTOM ['eonoruu m Uuctutyr Pannanumonnsix [Ipo6nem HanmonanbHOM
Axanemun Hayk AzepOaiimkana [6].

BrniepBbie Ha Tepputopun AzepOaiiikaHa 0OHapYKEHO YPAaHOHOCHBIE MOPO/Ibl 0CAA0YHOIO
redHe3uca. [loka ToyHas XapaKTEpUCTHMKAa M TE€HE3UC INOPOJ HE YCTAHOBJIEHBL. YPaHOHOCHBIE
MOPOAbl TMPEJCTABIEHbl KPACHOIBETHBIMU TIJIMHUCTHIMU IE€CYAHMKAMU M TEMHO-CEPHIMU
[VIMHUCTBIMU CJaHIIAMU C IPUMECHIO CBETIIO-KENTOTO SIPO3UTA.

N3-3a oTcyTcTBHSI MOHOMHUHEpAJIbHBIX (PpakiMii MHUHEpAIbHBIA BUJl ypaHa U TOJHBIN
MUHEpaJIOTUYECKUH cOCcTaB 00pa3LoB pa3IMYHOro [[BETA II0KA HE YCTaHOBJIEH
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3aBHCUMOCTD COJIEp)KaHHUs ypaHa B 3aBUCHMOCTH OT TITyOUHBI
mpoOypeHHOM ckBakuH. [lopoaa ¢ BEICOKOI
no3oi (D=46 uR/gac).

Ha mudpakrorpamme KpacHOIBETHOW TIOPOJbI, PEHTICHOBCKHHA IU(PpPAKTOMETP B
aBTOMAaTHYECKOM PEXUME BbIJaJl, BEPOATHO, BOZMOXKHbIE MUHEpAJIbI, B TOM uucie JleBenaynan
NaCaCu5(AsO4)*4Cl*5H,0.

Hamnume »sTOro MuHepasia coryiacyercsi M XHMHYECKHM COCTaBOM. B o0emx TiamHax
npeoOmagarot SiO,.

VYpaHn HaX0IUTCS B aCCOIMAIIMU C TAKUMU deMeHTamu, kak Mo, Cu, Au, Se, As, Sb, Os u
JIpyrue. DTO accolMaiusl XapakTepHa Jyisl ypaHa ocaJo4yHoro renesuca. [2] B mpupoxae ypan
MHOTOYHCIICHHBIE MUHEPAJIBI: B BUJIE OKUCIIOB, CHJIMKATOB, Cynb(darToB, docdaToB, BaHAIaTOB,
Moauonaros [7, 8, 9, 10, 11].

OCHOBHBIMH MUHEpAJIAMH YpaHa B 0CAJI0YHBIX MMOpoaax sABistoTcs: TopoepHuT — Cu(UO;),
(PO4)2'12 H,0, ATYHUT Ca(U02)2 (PO4)2'12H20, ypaHO(baH
CaO'U02'Si02'6H20, KapHOTHUT Kz(UOz)z (VO4)2'H20 u HeﬁHepHT Cu(U02)2 (ASO4)2'I].HzO.
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CpaBHEeHHE XMMUYECKOTO COCTaBa IOPOJIbI HCCIEAYEMOIO paiioHa C JUTEpaTypHBIMU
JAHHBIMHU, OJTHO3HAYHO IIOKa3bIBAET, YTO B JIAHHOM pailoHE ypaH MMEET OCAaJIOUHBIN I'eHe3uc.
Bo3moxHoO, ypaH afcopOupyeTcsl IIIMHUCTBIMU ClIaHIIaMU U3 BOJHOTO pactBopa [1].

[loka MBI TOYHO HE 3HAEM MHHEpalbHYl0 (GOpMYy YypaHa, HO MpeIBApPUTEIbHBIC
peHTreHoa3zoBblii aHanu3 AaéT BO3MOXKHOCTH MpEANOJaraTth, 4YTO YpPaHOBbIE MMHEPAJIbI
aHaJIOTMYHO cyhb(daram, pocdaTam U BaHaJaTaM pa3IMUHbIX MUHEPAJIOB.

BriBobI:

1. Bnepsslie Ha Teppuropun AszepOaiimxana, Ha FOro-Boctounom ckione bonsmoro Kaskaza
YCTaHOBJIEHO aHOMAJILHOE COJIEpKaHHUE ypaHa U psJia IIEHHbIX METaJUIOB.

2. Heo0GxomuMo BBIAETUTH MOHOMHUHEPAIBbHYIO (pakmuio W3 TOPOABI, OMPEASIUTh €&

XUMHUYECKUH W MHUHEPAIOrMYeCKUi COCTaB, OJHO3HAYHO OIpPENEIUTh MHUHEPATIOTHYECKUI

BU/I ypaHa.

OnpenenuTtsb MOJHBII MUHEPATIOTMUYECKUI COCTAB MOPOIbI

4. Ilponomkarh MOMCKOBO-PA3BEIOYHbIE MCCIEIOBAHUS C LIEJIbIO ONpEAETICHHS, BO3MOKHOCTH
HaJIM4Yus MECTOPOXKICHUSI ypaHa B JaHHOM paiioHe.

5. Jlns To4HOTO ompeneneHus XMMHUYECKOro, MUHEPAJIOrHUYECKOr0 COCTaBa ypaHCOAepKalluX
MUHEPAJIOB ¥ BOOOIIE THIIA MECTOPOKIACHUS HEOOXO0IUMO:

e OmnpenenuTs IJIOMIAIb paCIpeIeeHUs U 00BEM

e KonuyecTBeHHOE coJiepKaHUE ypaHa

e 3amnac MEeCTOPOXKJIECHUs

[98)
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