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CIIEKTPO®OTOMETPUYECKOE UCCJIIEJOBAHHUE
KOMIIVIEKCOOBPA30OBAHMUSA KEJIE3A(III)
C 2,3,4-TPHMOKCH-4"-XJIOPA3OBEH30JIOM
B IPUCYTCTBUU I'MJIPOPOBHbIX AMUHOB

“A.M.MATEPPAMOB, ‘M.I.IMUHLIAI3E, ‘U.YTPEXEJIU/3E
*I'py3unckuii Texnuueckuii Ynueepcumem
**baxkunckuin I'ocyoapcmeennwlit Ynuseepcumem
ciragov@mail.ru

Cnexmpoghomomempuyeckum mMemooom ucciedosanvl komniexcol sxceneza(lll) ¢ 2,3,4-
mpuokcu-4-x10pazobenzonom 8 RPUCYMCmeul mpemvux KOMNOHEeHMOo8 nanasepund, Oubazona
U ypomponuHa. YcmanogieHbl ONMUMAibtble YCA08UsL UX 00PA306aHUS, ONPedelenbl Cnek-
mpogomomempuyeckue XapaKkmepucmuKku. Ycmanogneno, yumo OUHapHvle U pasHoaueanoHble
Komnaexkcwl obpasyromes npu pH 3, umerom maxcumymol ceemonoenowernus npu 412, 437, 434
u 433 um coomeemcmeenno. Cnekmpoghomomempuieckum Memooom GbIHUCIeHbl KOHCMAHMbI
yemotuuugocmu komniaekcos. Cocmae komniexcog 1:2 0nsi 00HopoOHo ueanonozo u 1:2:1 ons
cMeuanonueanonbix. M3zyueno eausnue NOCMOPOHHUX UOHO8 HA KOMNWIEKCO0Opa3osanue.
Paspabomanvl memooduxu onpedenenus dtceie3a 6 peuHoll ooe.

KiroueBble cioBa: OIPCACIICHNE MUKPOKOJIIMYCCTBA KEJIC3a, KOMHHCKCOO6paSOBaHI/Ie,
CHeKTpoq)OTOMeTpI/I‘-IeCKI/Iﬁ METOA aHaIn3a, peuHas BoJa

Jns poromerpuueckoro onpeneneHus sxeneza(lll) mmpoko npumeHsoT
1,10-penanTposuH u 2,2 -qunuapuani [1-3]. DT peareHThl ABISIOTCS KJacc-
CUYECKMMH pPEareHTaMM, NMPUMEHSEMBIMM B IOCTaHIapTe Xese3a. V3BecTHBI
TaKXe CIEKTPO(YOTOMETPHUUECKUE METOAMKH ONPEIENICHHs JKele3a ¢ Xpoma-
3ypou S, anu3apuH S, Cylib(OCaTUIMIOBON KHUCIOTOH, OMCAIleTUIalleTOHITH-
JE€HIUMMHUHOM, KOHTPAaCTHOCTb, YyBCTBUTEIBHOCTh U N30UPATEIBHOCTD OIpeE-
JIEJIEHNsl KOTOpPBbIX HE BIOJHE YAOBIeTBOpUTENbHBI[4-8]. IloaTomy Hamm
HOBBIE aHAJTMTHUUYECKUE PEAaKLUU U pa3paboTKa Ha UX OCHOBE HOBBIX (DOTOMET-
PUYECKUX METOIUK ONPEACIICHUS JKele3a PACIIUPSIET aHATUTUUYECKYIO XUMUIO
xKese3a v 00J1er4aroT BbIOOp HAUITYYIEro U3 HUX B KOHKPETHOM CIIydae.

B mnacrosimeit pabore Ha OCHOBE MHporajuioyiia CUHTe3upoBaH 2,3.4-
TpHOKCH-4'-X10pa306eH30/1. YCTAHOBICHO, UTO PEarcHT 06pasyeT ¢ MOHAMH
xene3a(Ill) okxpamieHHOE COEIMHEHUE, MPHUTOJHOE M (POTOMETPUYECKOTO
onpenenenus sxeneza(lll). M3ydyeno Bnusnue mamaBepuHa (Pop), mmubasomna
(Dib) u yporpornuna (Ur) Ha komrekcooOpa3oBanue xenesza(lll) ¢ HsR.



JKCNepuMeHTAIbHAA YaCTh

Anmaparypa. ONTHYECKyI0 MJIOTHOCTh PAaCTBOPOB M3MEPSIN Ha CIIEK-
tpodoromerpe «Lambda-40» ¢upmbr «Perkin Elmer» u Ha ¢orosnexrpo-
kanopumerpe KOK -2 B ktoBere ¢ TonmuHol cinos 1 cMm. KucnotHocTs uc-
MI0JIb3YEMBIX PAcTBOPOB KOHTPOJIMpPOBAIM C momomibio noHomepa M-130 co
CTEKJISHHBIM DJIEKTPOJOM. Y IENIBHYIO 3JIEKTPOIPOBOJHOCTh PAcCTBOPOB W3-
Mepsun Ha KoHaykTomerpe KOJI-1M2.

PearenTnl M pacTBopbl. PeareHT cuHTE3upOoBaH Mo MeToauke [9], ero
COCTaB M CTPOCHHE YCTAHOBIIEHBI METOAAMHU 3JIeMEHTHOro anamusa, UK u
SIMP-cieKTpOCKOIHUH.

HO OH

HO N

~
=

Cl

JIisi u3ydeHus KOMILIEKCOOOpa30BaHUsl MCIOJIb30BAIN 1-10° M ora-
HOJIBHBIA pacTBOP PEareHra, 1-10% M STaHONBHBIH pacTBOp mamnaBepuHa, Iu-
6asoma u yporporuna. Mcxomusiit pactop sxenesa 1-107 M rorosumu pact-
BOPEHHEM TOYHOW HABECKU U3 METAJUIMYECKOIo ejes3a (4.1.a) B KOHLEHTPO-
BaHHOHN COJNSTHOW KucioTe npu HarpeBanuu [10]. PaGoune pacTBOpbI ¢ MEHb-
UM COJEp’KaHMEM JKejle3a TOTOBWIM pa30aBICHHEM MCXOIHOIO pPacTBOpa
xene3a. [ co3manus HEOOXOAMMOM KUCIOTHOCTH MCIOIB30BAN (hUKCaHAI
HCI (pH 1-2) m ammuauno-anerataeie 0ydepnsie pactBopsl (pH 3-11).

Pe3ysabTarhl M UX 00CyKIeHHE

Hamu Obimu M3y4eHBI CIIEKTPBI CBETOMOTIIONICHHUS peareHTa MpH JIJTUHE
BOJIHBI 200-750 HM. YCTaHOBIEHO, YTO B CIIEKTPAX CBETOMOIJIOUIEHUS peareH-
TOB HAOIIOJAIOTCSA 2 MaKCUMyMa, ¢ MaKCUMAaJbHBIM CBETOMOTJIOUICHHEM Tay-
ToMepHbIX (opMm peareHToB [11]. HalimeHbl KOHCTaHTHI JUCCOLMALUU pea-
reatoB K;=7,44+0,05; K,=8,42+0,04; K3=9,63+0,03. Bemmmuunas K;, K,, K3
BBIYHCIISUINA C TIOMOILBIO CUCTEM ypaBHeHwi [12-13].

CgeronoruonieHre pactBopoB komiuiekca sxenesza(lll) uzywanu npu
COOTHOUIIEHUU MeTaiia u pearenra 1:1; 1:2; 1:3; 1:4; 2:1. Bo Bcex ciyuasx
CBETOIOIJIONICHUE KOMILJIEKCA MAaKCUMalbHO NMpu 412 HM. DTO MOKa3bIBAET,
YTO B PAacTBOpE OOpa3yercss TOJNBKO OJHO COSAMHEHHE. 3aBUCUMOCTH OITH-
YECKOM TJIIOTHOCTH pacTBOPOB KoMIuiekca oT pH npuBeneHs! Ha puc 1.
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Puc 1. 3aBUCUMOCTH OINTHYECKOH MJIOTHOCTH PAaCTBOPOB KOMILIIEK-
coB skenesa (1II) pHot npu A. 1. FeR. 2. FeR-Pop. 3. FeR-Dib, 4.
FeR-Ur.

N3yuenune 3aBUCMMOCTH KOMILIEKcooOpazoBanus oT pH mokasaino, 4ro
BbIX0J komruiekca Fe-R makcumanen npu pH=3 A,,x=412 HM, a peareHT uMeer
MaKCUMYyMBbI CBETOIOTJIOMICHHUS TIPH Ayax—=353 HM. B mpucyrcTBumM mamnase-
puHa, nuba3ona WM ypOTPONHHA 00pa3yrTCs TPEXKOMIIOHEHTHBIE COEIUHE-
HUs, ¢ 00pa30BaHHEM KOTOPHIX HAOIIOAeTCsl 0ATOXPOMHBIN CIABUT IO CpaBHE-
HUIO CO CIIEKTPOM OMHAPHOTO KOMILIEKCA Ayax 437 HM (Fe-R- Pop), Aya.x=434
oM (FeR-Dib), A.x-433 M (FeR-Ur), a ontumansHbiil pH xommiekcoodpaso-
BaHUS HE MCHSETCS.
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Puc.2. CriekTpbl NOTIOIMIEHHA PAacTBOpPa peareHTa U ero KOMILIeK-
coe ¢ xkenezom(I1l) B npucyrcreun u orcyrereun Pop., Dib u Ur
IPH ONTHMAITBEHOM 3HaUYeHHH pH cOOTBETCTBYIOLIHX
cucrem.1.FeR, 2.FeR-Pop. 3.FeR-Dib, 4.FeR-Ur.



bunapubie 1 pa3HOIUTaHIHBIE KOMILIEKCHI 00pa3yloTCsl cpa3y mocie
CMEIIMBAHMUs PACTBOPOB KOMIIOHEHTOB. Tak ecnu OWHApHBIA KOMILIEKC ycC-
TOWYMB B TEYEHUE TPEX YaCOB M MPU HArPEBAHUM O 60°C, To pa3HoIH-
TaH/IHbIE KOMIUIEKCHI YCTOWYMBBI B TEYEHHUE JIBYX CYTOK U IPU HAarpEBaHUHU 10
80°C. CoOTHOILICHIE KOMIIOHEHTOB B COCTABE 00pa3yrommuxcs KOMIIJIEKCOB YC-
TaHoBJeHbl MeTogamu Crapuka-bapOanens u caura paBHoBecus [14]. Mero-
oM AcTaxoBa ONpPENEICHO YMCIO MPOTOHOB, BBIACISAIONIUXCS B pe3yjbTaTe
KOMILJIEKCOOOpa30BaHUsl U TOATBEPKICHBI YKa3aHHBIE COOTHOIIEHHUS KOMIIO-
HEHTOB B KomIuiekcax [15]. Momspubie KO3 (PHUITMEHTHI CBETOMOTIONICHUS
KOMIUIEKCOB BBIYMCIIEHBI U3 KPUBBIX HachlllleHus [14]. YcTaHoBieH uHTEpBal
MOYMHIEMOCTH 3aKoHy bepa (Ta6:1.1).

BbruuciieHpl KOHCTaHTBl YCTOMYMBOCTH OMHAPHOTO M CMELIAHHOJIHU-
raiabix komruiekcoB xene3za(lll). Jlns pacuera KOHCTaHTBI yCTOWYHMBOCTH
xomiuiekca FeR ucnons3oBanin MeTon nepecedeHust KpubbiX. CoriacHo pac-
yery lgBf =7,9+0,02. OnpeneneHbl KOHCTaHThl yCTONYMBOCTH CMEILIAHHOJIU-
TaHJHbIX  KOMIUIEKCOB: 1gB(Fe(III)-R-Pop=11,9+0,03; 1gB(Fe(III)-R-
Dib=12,3+0,05; 1gB(Fe(Ill)-R-Ur=11,7+0,03, ¢ wucmoap30BaHWEeM KpPHUBOKH
Haceimenns 8-107 pactBopa koMmIuiekca FeR ¢ pactBopamu mamasepuHa,
nu6a3oia, ypoTponuHa M0 METOTy MepeceueHus: KPUBBIX .

KoMIuiekcel HMccaenoBaHbl Takke METOJOM KOHAYKTOMETPUYECKOTO
tutpoBanus [16]. CpaBHEeHHE YIEIHHOM AJIEKTPOIPOBOJIHOCTH OWHAPHOTO W
CMeIIaHoIUraHaAHbIX KomiulekcoB ckene3a(lll) mpu pH 3 mnokassiBaeT, 4TO
komruiekchl Fe(Ill)-R-Pop, Fe(I1I)-R-Dib, Fe(IIl)-R-Ur- ycToituuBsbL.

Tabmuma 1
OcCHOBHBIE (l)OTOMeTpI/I‘leCKI/Ie XapaKTCPUCTHKH
HCCJICA0BAaHHBIX KOMIIJICKCOB
HnTepBan
KomMmmieke PHour | Amax Evax IgP COOTHOUIEHHE | TMOJAYMHIEMOCTH
KOMIIOHECHTOB 3akony bepa
MKT/MJI
Fe(III)-R 3 412 7600 | 16,25+£0,05 | 1:2 0.45-3.58
Fe(III)-R-Pop 3 437 23000 | 17,47£0,05 | 1:2:1 0.179-2,24
Fe(III)-R-Dib 3 434 23500 | 17,28+0,06 | 1:2:1 0.179-2,24
Fe(III)-R-Ur 3 433 22700 | 17,58+0,05 | 1:2:1 0.179-2,24
Tab6muna 2

YaejabHasi 3J1eKTPONPOBOIHOCTH m-10'Om'em™) OMHAPHOTO U
CMEIIAHHOJIUTAHAHBIX KoMILIeKcoB kese3a(Ill) mpu pH 3

Vrwr|0,5 1,0 L5 (2,0 (2,5 |30 (3,5 |40 |45 (50 |55 |60
KOMILIEKC

Fe(III)-R 9,09 19,06 19,00 {8,90 |8,84 [8,69 [8,61 |8,52 |8,39 |8,25 8,20 |8,17

Fe(IIll)-R-Pop 8,28 |8,27 8,26 |8,25 8,24 |8,24 |8,23 |8,21 |8,18 8,16 |8,15 |8,15

Fe(Ill)-R-Dib  [8,37 |8,35 8,29 |8,28 8,27 [8,26 |8,24 |8,23 |8,20 8,19 |8,18 |8,18

Fe(IIT)-R-Ur 8,26 (8,25 (8,24 |8,23 8,22 |8,21 |8,20 |8,18 |8,16 |8,15 |8,15 |8,14
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JlonmycTuMBble COOTHOLIEHHSI TOCTOPOHHHX BelIeCTB K HOHaM
skesie3a(Ill) mpu ero onpenenennu B Buje OMHAPHOIO M PAa3HOJTUTAHIHBIX

KOMILJIEKCOB ( MOrpemHocThb 5%)

VoH nau BemecTBo R Fe(II)-R-Pop | Fe(Ill)-R-Dib | Fe(IIl)-R-Ur jo-penanTponnu
IICJIOYHBIC METAJLIbI 1470 | 1510 1500 1515

Ca(Il) 720 750 750 765 10
Mg(I) 705 730 730 730

Ba(Il) 870 895 890 890 50
Cu(II) 245 270 285 280

Co(II) 490 510 525 520 10
Ni(Il) 585 600 605 610

Zn(I1) 780 780 810 800 10
Pb(1I) 350 360 375 375 10
Mn(II) 520 540 540 535 10
Be(Il) 310 345 340 340

Cr(I1I) 210 225 230 235

Cd(r) 180 195 190 195 500
Mo(VI) 80 80 85 85

W(VI) 260 270 280 270

F 150 150 155 155 5
JIMMOHHAas K-Ta 45 50 50 50 100
BHHHAs K-Ta 20 25 25 25

W3ydyeHo BiIusiHUE MOCTOPOHHUX MOHOB M MAaCKUPYIOUIMX BEIIECTB Ha
oOpa3oBaHue OMHAPHOTO M pazHOMUTaHAHBIX KomruiekcoB xene3a(lll). B paz-
pabotanHoi MeToauke onpeneneHus xenesa(lll)c peareHToM B MpuCyTCTBUHU
TPEThbUX KOMIIOHEHTOB HE MEIIAI0T MHOTOKPATHBIC KOJIMYECTBA IMIETOYHBIX H
HIEJIOYHO-3EMENIbHBIX METAIIJIOB.

[Ipu cpaBHeHMH W30MPATEIHLHOCTH H3BECTHBIX W3 JIHTEPaATyphl pea-
reHToB s onpenenenus sxenesa(lll) BumHo, 4TO MCHONB3yEeMble HAMU pea-
TeHTHI B IPUCYTCTBHH TPETHhHX KOMIIOHEHTOB O0Jiee N30MpaTeIbHBI.

JlanHble 0 M30MPATENFHOCTH MO3BOJISIIOT MPUMEHUTH pa3pabOTaHHYIO
METOAMKY Ui (POTOMETPUYECKOTrO OIpENEICHUsI JKelle3a B BHJE Pa3HOIH-
TaH/IHBIX KOMIIJIEKCOB.

Onpenenenue xeae3a B pedHoii Bojae. [Ipupoauslit o6paser 2 1 BOJbI
(p-Kypa,ornenenue lluxipi-2) cHagana 601 oTduasTpoBan uepe3 cuto [llorta
C MQJION OPUCTOCTBIO CTEKOJ M OYMILEH OT NPUMECEN- ITIMHBI U NIECKA, 3aTEM
ObLT KHMsTYeH 10 octatka 10mir.[a] M3 3Toit KOHIIEHTpUPOBAaHHOW BOJBI ObLIa
B35Ta AIMKBOTHAs 4acTh(2-5Mi1), moOaBieHa B KOJIOY €MKOCTBIO 25 MILK HEl
no6asier 2 Mt 1:10°M R u 1,5mx1 1-10°M pacrBopa nuGasona u paz6asieH
no metku pH-3 GydepHbIiM pacTBOpoMm.

OnTHyueckasi MIOTHOCTh MOJYYEHHOI'O OKpAIlIEHHOTO pacTBopa ObLia
u3MepeHa Ha ¢porokonopumerpe KOK-2 ¢ xroBeroii I=1cm.

ConeprkaHue jkeiie3a B aHAIM3UPYEMOM 00pasiie ObLIIO BBIYUCIECHO IO
3apaHee MOCTPOEHHOMY TpaayupoBo4YHOMY rpaduky(Haiineno Fe 0,49 mr/m,
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S:=0,035). TouHOCTh pe3yNbTaTOB ObLIA POBEPEHA METOJIOM aTOMHO-a0COpO-
nroHHoro ananu3a (Haiiaeno Fe 0,50 mr/im S;=0,042).
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Fe(IID)-iN 2,3?4-TRiQK$i-4f-XLORAZOBENZOL iLo KOMPLEKSiNiN HipROFOB
AMINLORIN iSTIRAKINDA SPEKTROFOTOMETRIK TODQIiQi

A.M.MOHORROMOV, M.Q.TSINSADZE, i. UQREXELIDZE
XULASO

Spektrofotometrik iisulla Fe(III)-iin 2,3,4-tri0ksi-4/ -xlorazobenzolla tigiincti komponentlorin
papaverin, dibazol vo urotropinin istirakinda komplekslori todqiq edilmisdir. Onlarin optimal
omologalms soraiti spektrofotometrik xarakteristikalar1 toyin edilmisdir. Binar vo miixtalifli-
qandli kompleksloirin pH=3-do amalagaldiyi toyin edilmisdir, maksimum isiqudma miivafiq
olaraq 412, 437, 434 va 433 nm miisahids edilir. Komplekslorin davamliliq sabitlari spektro-
fotometrik iisulla hesablanmigdir. Komplekslorin torkibi monoligand kompleklar iigiin 1:2
miixtolifligandli komplekslor ticiin iso 1:2:1. Konar ionlarin kompleksomalagalmays tosiri
Oyranilmigdir. Damirin ¢ay suyunda tayini metodikasi islonib hazirlanmigdir.

Acar sozlor: domirin mikromiqdarinin toyini, kompleksomalogalmo, spektrofotomet-
rik analiz metodu, Cay suyu
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SPECTROPHOTOMETRIC INVESTIGATION OF COMPLEXFORMATION
OF Fe(III) WITH 2,3,4-TRIOXY-4-CHLORBENZYL IN THE PRESENCE
OF HYDROPHOBIC AMINES

AM.MAHARRAMOV, M.Q.TSINSADZE, .UQREKHELIDZE
SUMMARY

Complexes of Iron(Ill) with 2,3,4-trioxy-4"-chlorobenzyl in the presence of third
components of Papaverin, Dibazol and Urotropinin were investigated by the spectrophoto-
metric method. Optimal conditions of their formation were established. Their spectrophoto-
metric characteristics were determined. It has been established that binary and mixligand
complexes are formed at pH=3, and have maximum absorbance at 412, 437, 434 and 433 nm,
respectively. The stability constants of the complexes were calculated by the spectrophoto-
metric method. The compositions of monoligand and mixligand complexes are 1:2 and 1:2:1
respectively. The influence of foreign ions on the complexformation is studied. Methods of
determination of Iron in the river water have been worked out.

Key words: determination of microamounts of Iron, complex formation, spectropho-
tometric metod of analysis, river water

Hocmynuna 6 peoaxyuro: 06.02.2018 e.
THoonucana x neuamu:09.04.2018 a.
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5-epi-1-AZAFAQOMIN TOROMOLORININ SINTEZI VO ONLARIN
a-, p-QLUKOSIDAZ INHIBITORU KiMi
AKTIVLIYININ OLCULMOSI

F.N.AXUNDOVA#*, M.J.ALVES*#*,
AM.MOHIORRIMOV*, MIM.QURBANOVA*,
*Baku State University, **Universidade do Minho, Braga, Portugaliya
fidan.axundova.88@mail.ru

5-epi-1-Azafagominin hidroksil gruplari va N-2 piridazin vaziyyati (BnBr) benzil bromid
va (Boc;0)di-ii¢lii-butil dikarbonat anhidrid ilo miidafia olunaraq, N-1 vaziyyatina miixtalif
izosianatlarla, tasir edilmigdir. Naoticada nazarda tutulan 5-epi-1-azafagominin toromoalori sin-
tez edilmis, a-, f-qliikosidaz inhibitoru kimi aktivliyi tadqiq olunmugsdur. Sintez edilmis birlos-
moalorin quruluslar kiitlo spektrometri, IQ vo NMR analiz metodlart ila tasdiq olunmusdur.

Acar sozlor: azasokar, 5-epi-1-azafaqomin, a-, B-qliikosidaz inhibitor

1-Azagokorlor monosaxarid qurulusundan ibarst olub anomerik karbon
atomu azot atomu ilo ovoz olunmus sintetik azot saxlayan sokor analoglaridir.
IUPAC nomeklaturasina osason karbohidrat molekulunda oksigen atomu azot
atomu ilo ovoz olunursa bu birlosmolori iminogokarlor, ogor karbon atomu azot
atomu ilo avoz olunursa bu birlogsmalorin azagoker olaraq adlandirilmasi qobul
olunmusdur [1].

Azafaqominlorin sintezine maraq yaranmasinin sababi onlarin insan
organizminin karbohidrat miibadilosindo shomiyyatli rolu olan a- vo B- qluko-
sidaz [2,3] inhibitorlar1 kimi ugurla totbiq olunmasidir. Bundan slava gluko-
sidaz inhibitorlar1 antidiabet, antiviral vo ya antimetastaz agenti kimi totbiqi
aragdirilmigdir, todgigatin noticosi olaraq antidiabet dorman preparati akarbos
[4] vo antiinfluenza dormani olan Zanamivir gostormok olar [5].

Bu tip birloasmalarin bioloji aktivliys malik olmasi son illorde azafaqomin
vo onun toromolorinin sintezino elm sahosindo maraq yaranmasina sobab
olmusdur.

Bu sahado bizim torofimizdon bir sira todqiqgat iglori aparilmis vo dietil-3-
(hidroksimetil)-3,6-dihidropiridazin-1,2-dikarboksilat osasinda 5-epi-1-azafa-
gomin sintez edilmisdir. Todqiqat islorini davam etdirorok toqdim olunan igdo
osas mogsad S-epi-1-azafaqgomin téromolorinin sintezi vo onlarin a-, B-qliiko-
sidaz inhibitoru kimi aktivliyinin toyinidir.
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5-epi-1-Azafagomindo (1) N-1 voziyyati nukleofil morkoz olaraq saxla-
magq U¢iin hidroksil qruplart vo N-2 vaziyyati di-iiclii-butil dikarbonat anhid-
rid ilo miidafio edilmisdir. Bu zaman, N-2 voziyyoti di-li¢lii-butil dikarbonat
anhidrid ilo miidafio olunduqda 86% c¢iximla (2) maddosi sintez edilmisdir.
Hidroksil qruplar1 NaH istirakinda benzil bromid ilo miidafio edilorok 29%
¢iximla (3) maddosi oldo edilmigdir. N-1 voziyyating izosianatlarla tosir edorok
yiiksok ¢iximla 5-epi-1-azafaqomin toromolori sintez edilmisdir. Bu birlogsmolor
H,, Pd/C HCI 3M(1):ethanol(5) istirakinda otaq temperaturunda hidrogenlos-
dirilorok nozordos tutulan birlogsmoalor 5(a-h) sintez edilmisdir. Reaksiyanin gedi-
sind nazarat nazik tabagoali xromatoqrafiya NTX metodu ilo aparilmigdir.
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R=C¢H,-p-NO; (4a)

R=H(4b),CH3(4c),C2Hs(4d),C3H7(de),
C,Hy(af),C7H s5(4g),CoH19(4h).

R=C¢H-p-NHj(5a)
R=H(5b),CHz(5¢),C2Hs(5d),C3H7(5e),
C4Hy(5f),C7H 5(5g),CoH19(5h).

Sxem. 5-epi-Azafaqomin téromolarinin sintezi.

(5a, f) birlogmalorinin a-, B-qlilkosidaz inhibitoru kimi aktivliyi olctilmiisdiir.
(5a) maddosi inhibitor kimi aktivlik gostormisdir (5a, K; = 12.7 uM, a-qliiko-
sidaz kimi; Sa, K; = 14.0 uM, B-qlitkosidaz kimi). 5a maddasi ilo miiqayisodo
5f zoif aktivlik gostorir (codval 1).

Cadval 1
a-, B-Qliikosidaz inhibitoru kimi aktivliyi gostoran maddalar (K; (uM))

Maddo a-qliikkosidaz (¢orak mayast) B-qliikosidaz (badam)
(#)-1 >1000° 137°
(+)-5a 12.7° uM 14.0° uM
(£)-5f 91.6° uM 9.0° uM

(a)pH 6.8, (b) pH 7.0

Sintez edilmis 5-epi-azafaqominlorin qurulusu kiitlo spektrometri, IQ vo
NMR analiz metodlart ilo tasdiq olunmusdur (sokil 1-4).
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Sok. 1. 4a maddosinin "H NMR (400 MHz, C;D40) spektri.
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Sak. 2. 4a *C NMR maddasinin (100.6 MHz, C3DO ) spektri.
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Sak. 3. 4f maddasinin "H NMR (400 MHz ,C;D40) spektri.
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Sok. 4. 4f maddosinin *C NMR  (100.6 MHz, C3D40) spektri.

TOCRUBI HiSSO

Istifado olunan reagentlor satin alinmisdir vo alave tomizlonmoya ehtiyac
olmadan istifads olunmusdur. Kolbalar tomizlonib qurudulmus halda istifads
olunmusdur. '"H NMR vo >C NMR spektrlori Bruker Avance III 400-ds ¢okil-
misdir. Infraqirmiz1 spektrin noticolori Bomem MB 104 vasitasilo geyds alin-
migdir. 1Q spektr {iciin niimunalor yaga bonzor maddo kimi nazik plyonkada
aparilmigdir. Kiitlo spektri Varian 500-MS LC lon Trap Mass cihaz1 ilo
Olctilmiigdiir.

N-Boc-5-epi-1-azafaqomin (2) sintezi (N-1 vaziyatinin Boc,O ilo mii-
dafioasi).

Etanolda hall edilmis 1 maddosino (1.05 mmol) NaHCO; (1.29 mL) va
Boc,O (di-iiglii-butil dikarbonat) (1.04 mmol) slavo olunaraq otaq tempera-
turunda bir giin gansdirilir. Sonra filtir olunaraq etanolla yuyularaq yaga
banzar birlosma aldo edilmisdir. ( 0.91 mmol; 86%).

Vmax (neat): 3300 (O-H), 1637 (C=0) cm™". 'H NMR &y (400 MHz, D,0)
1.49 (9H, s, C(CH3)3), 3.08 (1H, ddd, J 9.2, 6.4, 3.2 Hz H-3), 3.35 (1H, br d, J
13.2 Hz, H-6), 3.66-3.71 (1H, m, H-4), 3.68 (1H, dd, J 12.0, 6.4 Hz, H-3"),
3,85 (1H, dd, J 12.0, 3.2 Hz, H-3'), 3.98-4.03 (1H, m, H-5), 4.05-4.10 (1H, m,
H-6) ppm. “CNMR §¢ (100.6 MHz, D20) 29.6 (C(CH3)3), 49.7 (C-6), 59.7
(C-3'), 57.6 (C-3), 66.6 (C-5), 67.4 (C-4), 82.8 (C(CHs3)3), 157.4 (C=0) ppm.
HRMS (ESI) hesablanmisdir Ci0H;0N,Os [M+Na]+ 271.1264; tapilmisdir:
[M+Na]+ 271.1263.

N-Boc-5-epi-1-azafaqomin birlosmasinds hidroksil qruplarinin mii-
dafiasi (3)

DMF-do(dimetilformamid) (6.0 mL) holl edilmis N-Boc-5-epi-1-azafa-
gomina (2) ( 1.08 mmol) NaH (80% parafin; 3.5 ekv) olavo olunaraq 0°C-da
qanigdirilir. Reaksiya 30 doq qarigdirildigdan sonra benzil bromid (3.5 eqv)
olavo olunaraq 18 saat otaq temperaturunda qarigdirilir. Qarisiq su, doniz suyu
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(brine) vasitasilo yuyulur. Uzvi faza MgSOy ilo qurudulur ardinca dry-flash
xromatoqrafiyasi totbiq olunaraq (petroleum efiri/etil asetat) yaga banzer sar1
N-Boc-tri-O-benzil-5-epi-1-azafaqomin sintez edilmisdir (0.31 mmol; 29%).

Vmax (n€at): 3322-3359 (N-H), 3088, 3063, 3030 (Ar), 1692 (C=0) cm™.
'H NMR 8y (400 MHz, CDCl3) 1.47 (9H, s, C(CH3)3), 3.03 (1H, br d, J 12.8
Hz, H-6), 3.46-3.52 (2H, m, H-3 and H-4), 3.60 (1H, dd, J 9.2, 6.0 Hz, H-30),
3.75 (1H, s, H-5), 3.77 (1H, dd, J 9.2, 6.0 Hz, H-30), 4.46 (1H, d, J 12.8 Hz, H-
6), 4.32 (1H, d, J 12.0 Hz, OCH;-4 va ya OCH»-5), 4.51-4.58 (4H, m, OCH,-4
vo ya OCH,-5 vo OCH,-3"), 7.25-7.40 (15H, m, Ph) ppm. °C NMR ¢
(100.6 MHz, CDCl3) 28.2 (C(CHs)3), 46.1 (C-6), 55.1 (C-3), 68.8 (C-30), 69.6
(C-5), 70.4, 70.6 (OCHz-4 vo OCH,-5), 73.2 (OCH;-3'), 76.1 (C-4), 80.6
(C(CHs)3), 125.5-127.8 (C-H, Ph), 137.9, 138.0, 138.1 (Cq, Ph), 155.9 (C=0)
ppm. HRMS (ESI): hesablanmisdir Cs;H3sN,Os [M+Na]+ 519.2673; tapil-
misdir: [M+Na]+ 541.2653.

Maddbs (3)-iin izosionatlarla iimumi reaksiya iisulu 4a-h

Qurudulmus (2 mL) toloulda hall edilmis protekto olunmus (0.11-0.16
mmol) 5-epi-1-azafagomina (3) p-nitrofenil(a)/(b-h) izosianat (1.0-3.0 equiv)
slava olunaraq 0 °C-do maqnit garisdirici ilo garisdirilir. Qarisiq yag vannasina
yerlosdirilorok 4—17 saat 30 doq refluks olunur. Holledici tam qovulanadok qov-
ma davam etdirilir sonra yenidon efirds hall edilir. Ardinca 3 M HCI mohlulunda
yuyularaq iizvi faza MgSOy ilo qurudulur va filtir olunur. Halledici qovuldugdan
sonra 81-92% c¢iximla gohvayi rangds yaga bonzor madds oldos edilir.

N-Boc-tri-O-benzil-5-epi-1-azafaqomin-N-p-nitrofenilkarboksamid 4a

(3) Maddasi (0.057 g; 0.11 mmol); p-nitrofenil izosianat: 1.0 eqv; 4 saat
refluks. Sar1 rongli yaga bonzor 4a (0.11 mmol; 99%) maddasi alds edilmisdir.
Vmax (neat): 3351 (N=H), 3030 (CH, Ar), 1711 (C=0), 1691 (C=0) cm™. &y
(400 MHz, C3D60) 1.40 (9H, s, C(CH3)3), 3.25-3.28 (1H, br s, H-3), 3.50-3.59
(1H, br s, H-6a"), 3.70-3.78 (1H, br s, H-6'), 3.91 (1H, br d, J 8.8 Hz, H-4),
4.22 (1H, s, H-5), 4.56-4.66(4H, m, OCH,-4, OCH,-60), 4.66 (1H, d, J 12.0
Hz, OCH,-5), 4.80(1H, d, J 12.0 Hz, OCH,-5), 5.25-5.34 (1H, br s, H-6), 7.29
(2H, d, J 7.2 Hz, Ph), 7.30-7.40 (11H, m, Ph), 7.43 (2H, d, J 6.8 Hz, Ph),7.93—
8.00 (2H, br s, Hy), 8.19 (2H, d, J 8.8 Hz, Hm) ppm. 6¢(100.6 MHz, C3Ds0O)
28.8 (C(CHj3)3), 43.5 (C-3), 54.9 (C-6), 68.5(C-6"), 71.1 (OCH,-4 va ya OCH,-
6"), 71.6 (C-4), 72.2 (OCH;-5), 72.8(C-5), 73.8 (OCH,-4 vo ya OCH,-6"), 84.4
(C(CHs)3), 119.6 (C,), 125.3(Cyy), 128.2-129.2 (C-H, Ph), 139.0, 139.5, 139.6
(Cq, Ph), 143.1(Cq, urea), 147.2 (Cq, -NO), 155.1 (C=0), 156.2(C=0) ppm.
HRMS(ESI): hesablanmisdir C3;sH4,N4Og [M+Na]+ 705.2895; tapilmisdir:
[M+Na]+705.2882.

N-Boc-tri-O-benzil-5-epi-1-azafaqomin-N-butilkarboksamid 4f
(3) maddasi (0.024 g; 0.046 mmol); butil izosianat: 3.0 equiv; 17 saat 30
doag, refluks. Sar1 rongli yaga bonzor 4f (0.04 mmol; 91%). maddasi alds edil-
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misdir. vmae (neat): 3365 (N-H), 3087, 3063, 3030(Ar), 1711 (C=0), 1691
(C=0) cm’". & (400 MHz, C3D6O) 0.89-0.96 (3H, m, CHs, M+m), 1.32-1.37
(2H, m, CH,, M+m), 1.39, 1.40(9H, s, C(CHs)s, M+m), 1.44—1.50 (2H, m, CHa,
M+m), 3.11-3.27(5H, m, NCH, 1, 2H-3,,, H-3w), 3.25 2H, td, J 7.2, 5.6
HzNCH,, M), 3.47 (1H, br d, J 9.6 Hz, H-60), 3.67 (1H, dd, J 9.6, 5.6 Hz, H-
60), 3.82 (1H, ddd, J 10.8, 4.8, 2.4 Hz, H-4), 4.08—4.11 (1H, m, H-3M), 4.14
(1H, br s, H-5), 4.52-4.61 (4H, m, OCH,-4, OCH»-6"), 4.81 (1H, d, J 12.0 Hz,
OCH»-5), 4.79 (1H, d, J 12.0 Hz, OCH,-5), 5.24-5.29 (1H, br s, H-6), 7.28-7.37
(13H, m, Ph), 7.39(2H, J 8.4 Hz, Ph) ppm. 8¢ (100.6 MHz, C3D¢0) 14.1 (CHj,
M), 14.0(CHs, m), 20.4 (CH, ,m), 20.7 (CHa, M), 28.2, 28.3 (C(CH;), M+m),
32.6, 33.2 (CHa, M, m), 40.5 (NCH,, M), 40.7 (NCHa, m), 41.7 (H-3, m), 42.3
(H-3, M), 54.0 (C-6), 69.0 (C-6'), 70.7 (OCH,-4), 71.7(C-4), 71.8 (OCH,-5),
72.7 (C-5), 73.7 (OCH»-6'), 81.5 (C(CHs)s), 128.0-129.1 (C-H, Ph), 139.2,
139.6, 139.9 (Cq, Ph), 157.1 (C=0),157.9 (C-O) ppm. HRMS (ESI): hesab-
lanmigdir C36H47N306 [M+H]+618.3538; tapilmisdir: [M+H]+ 618.3527.

5-epi-1-azafaqomin-1N-(p-aminofenil) karboksamid Sa

Karboksamid 4a (0.07 g; 0.09 mmol); EtOH (7 ml); HCI sol.(2 ml); Pd/C
10% (0.03 g). Sar1 rongli yaga bonzar 5a maddasi oldo edilmisdir (0.07 mmol; 73%).

Vmax (neat): 3446 (OH and NH), 1640(C=0) cm’™, ou (400 MHz, D,0)
2.89-2.92 (1H, m, H-6),2.96-2.99 (2H, m, H-3), 3.78-3.87 (1H, m, H-60),
3.89-3.95 (1H,m, H-4), 4.08 (1H, t, J 2.6 Hz, H-5), 4.65 (1H, ddd, J 14.4,
5.6,2.4 Hz, H-60), 7.12 (1H, d, J 8.0 Hz, Ho), 7.35 (1H, d, J 8.0 Hz, Hm) ppm.
dc (100.6 MHz, D,0) 42.0 (C-6), 45.1 (C-3), 58.3 (C-6"), 64.4(C-4), 66.5 (C-
5), 117.2 (C,), 123.4 (Cyy), 123.39, 131.80 (Cq),146.12 (C=0) ppm. HRMS
(ESD): hesablanmigdir C;oH;sN4O4 [M-C;H;N,O]+ 148.0770 ; tapilmisdi: [M-
C7H7N,O.]+ 148.0788.

S-epi-1-azafaqomin-1N-butilkarboksamid 5f

Karboksamid 4f (0.04 g; 0.06 mmol); EtOH (2.5 ml); HCI mah(1 M; 0.5
ml); Pd/C (0.01 g).

Sar1 rongli yaga bonzor 5f maddasi alds edilmigdir (0.06 mmol).

Vmax (neat): 3388 (O-H), 1645 (C=0) cm™. 8y (400 MHz, D,0) 0.94 (3H,
t, J 7.4 Hz, CHs) 1.34-1.36 (2H, m,CH,), 1.48-1.52 (2H, m, CH,), 2.86-2.89
(2H, m, H-3), 3.01-3.20(2H, m, NCH,), 3.75 (1H, dd, J 12.0, 6.4 Hz, H-6"), 3.81
(1H, dd, J12.0, 9.6 Hz, H-6"), 3.86 (1H, ddd, J 9.6, 6.8, 2.8 Hz, H-4), 4.04 (1H.t,
J 2.8 Hz, H-5), 4.57 (1H, ddd, J 8.4, 6.4, 2.4 Hz H-6) ppm. 6c(100.6 MHz, D,0)
13.1 (CH3), 19.4 (CHy), 31.6 (CH), 39.5 (NCH,),44.9 (C-3), 58.3 (C-6), 58.4
(C-6'), 64.5 (C-4), 66.5 (C-5), 161.0(C=0) ppm. HRMS (ESI): hesablanmigdir
Ci0H21N304 [M+Na]+ 270.1424; tapilmigdir: [M+Na]+ 270.1423.
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CHUHTE3 U AHAJIN3 AKTUBHOCTHU S-31u-ABA®AI'OMHUHOB B KAYECTBE
HWHI'UBUTOPA a-, B-TJIIOKO3NJIA3bI

®.H.AXYHIAOBA, M.JIx.AJIBEC, AM.MATEPPAMOB, M.M.KYPEAHOBA
PE3IOME

C nenpio BOBJICUEHHS B PEAKIMIO C Pa3IMYHBIMU H3ounMaHaTamMu N-1 MOJIOXeHUs
MUPUIA3HMHOBBIX IUKJIA S-3MH-a3adaroMuHa ObUT IMPUMEHEH METOJ 3alllUTa THIPOKCHIBHBIX
rpynnsl (BnBr) 6enzunbpomuiom u N-2 nonoxenus (Boc,O)au-tper-0yTunankapooHaToM B
HeM. B pesynbrare npoBeJeHHBIX pabOT ObUIM CHHTE3MPOBAaHBI pa3iIMuHble IPOU3BOJHbBIE 5-
snu-a3adaroMuHa W MCCIIeIOBaHbl UX aKTUBHOCTh B Ka4eCTBE (.-, B-TJIIOKO3MIAa3HBIX WHTMOU-
TopoB. CTpyKTypa CHHTE3UPOBAHHBIX COCTUHEHNH Noka3aHa meronamu SIMP-, macc-, mappa-
KpaCHOM CIIEKTPOCKOIIUH.

KuroueBble cjioBa: azacaxap, S-3nu-A3adaroMuHOB, 0-, B-TIIIOKO3UAa3a

SYNTHESIS AND ANALYSIS OF of 5-epi-AZAFAGOMINES
AS o-, B-GLUCOSIDASE INHIBITORS

F.N.AKHUNDOVA, M.J.ALVES, AM.MAHARRAMOV, M.M.GURBANOVA
SUMMARY

The hydroxyl groups and the N-2 pyridazine position of 5-epi-azafagomine were
protected by (BnBr) benzyl bromide and (Boc,O)di-tert-butyl dicarbonate anhydride to react
N-1 position with different isocyanates. Protective groups were removed in order to obtain the
target compounds. The final compounds were tested as a-, B-glucosidase inhibitors. The
structure of the synthesized compounds were approved by NMR, Mass and Infrared spectro-
scopies.

Key words: azasugar, 5-epi-azafagomine, a-, f-glucosidase
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CIHEKTPO®OTOMETPUYECKOE UCCJIIEJOBAHHUE
PAZHOJIMT'AHAHBIX KOMIIVIEKCOB Cu(II)

M.I.UAHUAIBE", M.C.KOUHALLIBUIN , U.A.AJIMEB™,
®.C.AJIMEBA™, ®.M.YbIPATOB™
*I'pysunckuii Texnuueckuit Ynusepcumem
**bakunckuit I'ocyoapcmeennwlit Ynuueepcumem
ciraqov@mail.ru

Cnexmpoghomomempuueckum mMemooom uUccied08ano Komniekcooopazosanue meou(ll)
¢ 3-(2-eudpoxcu-3,5-oucyro@odenunazo)neHmaouonom-2,4 ¢ npucymcmeuu KamuoHHbIX No-
sepxnocmuo—axkmusHvix éeujecms (KIIAB). Ycmanoenenvt onmumanvivie yciosus ux oopa-
308aHus, paccyumanvl cnekmpogomomempuyeckue xapakmepucmuxu. Cnexmpoghomo-
MEMmpUYecKumM MemooOM BbIYUCIEHbl KOHCMAaHmbul ycmotiyusocmu xomniexkcos. Cocmag
Komniexcos 1:2 0na oonopoonorueanonozo u 1:2:1 ona cmewanorueanonvix. M3yueno enus-
HUe NOCMOPOHHUX UOHO8 HA KOMNJeKcoobpazosanue. Paspabomannas memoouka 6viia npu-
MeHeHa 011 onpedenenus Medu 8 MOPCKoU 800e.

KnaroueBble cjioBa: ompezneneHHE MHKPOKOIMYECTBA MEAH, KOMIUIEKCOOOpa3oOBaHUE,
CHEKTPO(POTOMETPUIECKUI METO]I aHAITN3a, MOPCKas BO/a

Panee namu Obu10 M3yueHo komruiekcooOpazoBanue Cu(Il) ¢ 3-(2-rua-
pokcu-3,5-nucynsdodenmnazo)nenraauonom-2,4 [1]. beuto ycraHoBiaeHO, 9TO
ATOT peareHT o0pa3yeT OKpPANICHHOE KOMILIEKCHOE COCTUHEHUE C HOHAMU Me-
1. BerurciaeHsl OCHOBHbBIE CIIEKTPO(POTOMETPHUUECKHE XapaKTEPUCTUKH KOMII-
JeKca.

Jng  ynydiieHus aHaIMTUYECKHUX XapaKTePUCTHK pPeakUUid IIHPOKO
NPUMEHSIIOTCSl Pa3HOJIUTaHHbIE KOMILIEKCHI[2-4]. I3BeCTHO, UTO B yCIOBHSX
obpazoBanust accormatHbix KIIAB ¢ kKHCITOTHBIMH XpOMOGOPHBIMH peareH-
TaMU YMEHBIIIAETCS CTETICHb MPOTOHU3AIIMU PEareHTOB U MIOATOMY PaCIIUPsIET-
Csl MHTEPBAJl B3aMMOJICHCTBHS TaKUX PEareHTOB C METAJUIAMU CO CMEIIIEHHUEM B
Oonee kucnyro cpeny [5-7].

B nmanHoil pabote mccienoBaHO B3auMOJEHCTBUE B cucrteMe 3-(2-ruj-
pokcu-3,5-nucynsdodennnazo)nenraanon-2,4(R) - KITAB (xmopua netunmnu-
pununus- (HIICl), 6pomun nerunmupunuaus (HIIBr), 6pomunga mertwui-
tpuMeTwiiaMMoHUA(LITMABr) B mpucyrctBuu u B orcyrcrBun meau(1l).
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JKCIepUMEHTAJIbHAA YACTh

3-(2-runpokcu-3,5-nucynbdodennnazo)neHTaguon-2,4  CUHTE3UPOBaH
paHee a30COYETaHHEM JAMA30THUPOBAHHOIO aMmHHa-3,5-nucynbdodenona c
aIeTUIIAIIETOHOM B CJIa0O0IIETIOYHOM Cpe/ie M0 MEeTOAUKE[8], yCTaHOBJICHBI €ro
cocTtaB U cTpoeHue. Mcnonp3zoBanu 1-10° M BogubIe pactBOpHI R, u 1-10°
M BOJHO 3TaHOJNBHBIN PACTBOP -XJIOpUIa U OpoMuUIa ETHINUPUANHUS, OpO-
MHIa netuarpuMernnamMonus. Pacteop meau (II) (1-10° M) roroBumu u3
MeTainaeckor meau (99,9%) no meronuke [9].

s co3nanus HeoOxoauMbIx 3HaueHui pH ucnonp3oBamu ¢ukcanan HCI
(pH 1-2) u ammuauno-anetataeie 6ydepasie pactBopsl (pH 3-11). Kucnoraocts
pacTBOpPOB KOHTpodHpoBaiM Ha uoHoMmepe PHS-25 nacTtpoeHHbiM 1O cTal-
napTHeIM  OydepHbIM pacTBopaM. ONTHYECKYIO IUIOTHOCTh PAcTBOPOB U3-
Mmepsuin Ha crekrpodoromerpe «Lambda-40» ¢upmer «Perkin Elmer» ¢oro-
anektpokagopumerpe KOK —2MII B ktoBeTe ¢ TomMHON cosi 1 cM. Y ienbHyro
AIIEKTPOIPOBOJHOCTH PACTBOPOB U3MEPSIIM Ha KoHaykTomMeTpe KOJI-1M2.

Pe3yabTaTsl U MX 00Cy:KIeHUE

Panee Mbl ycTaHoBWIM, 4yTO BOIHBIM pacTtBop R mpu pH 4 umeer monocy
TOTJIONIECHHS ¢ MakcuMyMoM Tipu 309 HM. B 3THX ycmoBusix 00pa3yeTcst KOMILIEKC C
Menpto (II), koTopblid MMeeT MakcuMyMm morjiomieHus npu 454 um. Hccre-
noBaHue komiuiekca B npucyrctsuun KIIAB B mmpokom untepBane pH mno-
Ka3aJlo, YTO IOJ BJIMSHUEM TPEThUX KOMIIOHEHTOB HaO/IoAaercs 0aToxpom-
HBII CABUT B CHEKTPE MOTJIOMICHHS U ONTHYECKasl IMIIOTHOCTh PACTBOPOB 3Ha-
yuTeNbHO Bo3pacTaeT. [Ipy 0Opa3oBaHMM Pa3HOMUTAHIIHBIX KOMIUIEKCOB BbI-
XOJI CABHUraeTcs B KUCIYIO Cpely IO CPaBHEHHIO C COOTBETCTBYIOLIUM OH-
HapHBIM KOMIUTIEKCOM (puc. 1).

CriekTpoOTOMETPUIECKUM METOJOM M3YYCHO JIMTaH/I-TUTaHAHOE B3aU-
Mozercteue R-KITAB. [TosToMy 11 vcciieoBaHUS CHSIM CIIEKTPHI MOTJIONIE-
Husi R-KITAB npu pH 3 (tabm.1). dns onpeneneHust CTEXMOMETPUN U KOHC-
TaHT ycToitunBocTr cucteM R-KITAB ucnons3oBanu MeTon nepeceyeHust Kpu-
BbIX [10], pe3ynbTaThl pacueToB MpHBeIeHBI B Ta0IMI. 1

Tab6muna 1
Xapakrepuctuku cucrem R-KITAB
KIIAB AkriaB AHL-KIIAB , v Ig K
TIICI 259 315 3.84+0.08
II1Br 260 318 3.81+0.06
IITMABr 206 302 3.74+0.09

MakcumanbHas JeIOKamu3alus m-3JIeKTPOHHON CUCTEMBI peareHTa mpH-
BOJIUT K 0ATOXPOMHOMY CMEIIEHHIO TIOJIOCHI TMOTIIONICHUST 00pa3yoIEerocs ac-
conuara, 4TO TaKXXC CBA3aHa € YBCIMYCHHCM OTPULATCIBHOIO0O MHAYKTUBHOI'O
s dexra cynpdorpynmsl o Biusiauem KITAB.
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Puc.1.3aBHCHMOCTD ONTHYECKO# IJIOTHOCTH PACTBOPOB KOMILJIEKCOB
meau(Il) ot pH .1.Cu-R; 2.Cu-R-LTIICI; 3.Cu-R-LI1Br; 4.Cu-R-IITABTr.

MeTo10M KOHAYKTOMETPUYECKOTO TUTPOBAHUS HCCIIEIOBAHBI 00pa3yro-
muecst acconunarsl R-KITAB (Ta6m. 2).

Tabmauma 2
YaeabHas 3jekTponpoBogHocTh R-KITAB( m-104OM'ICM'1)

[IAB 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0
KIIAB

OIIC1 3,67 3,62 361 [357 |35 [354 |352 |351 |350 |30

HITBr 3,71 13,66 |3,62 [359 |358 [356 |354 |352 |351 |30

HTMABr 3,78 13,74 [3,72 [3,70 |3,68 [363 |361 |360 |360 |3,60

N3 Tabi. 2. BUAHO, YTO TIPU TUTPOBAHUHM BOJHOTO pacTBOpa R pactBo-
pamu KIIAB ynenbHas 371€KTpONpOBOJHOCTH PAacTBOPAa YMEHBUIAETCS, YTO
yKa3bIBaeT Ha oOpazoBaHue acconuara. CpaBHEHHE KOHCTAHT YCTOWYMBOCTU U
YI[G.HBHOI\/'I SJICKTPOMMPOBOAHOCTU aCCOLMATOB IIOKA3bIBACT, YTO YCM HHIKC
yAelbHas 3JIEKTPONPOBOJAHOCTh aCOLUMATOB, TEM YCTOWYMBEH MMOJY4YEHHBIN
KOMILIEKC. BeposiTHO, XapakTep U3MEHEHUs YCTOMYMBOCTH acCOIIMATOB CBSI3aH
C TOJIBMDKHOCTBIO XJIOpUI M OpOMHUI-MOHOB, a TaKXke ¢ 3apsaoM (+0) atoma
azora B rpynmnax —N(CHs); u -NC,Hs,

W3 nuteparypsl n3BectHo, uto KatuoHHsle [TAB-LIICI, I[{I1Br, IITABr
CKJIOHHBI 06p8.30BBIBaTB C KaTUOHAMU W MHIAWUKATOpaMH HO,Z[O6HOFO CTPOCHUA
pasHonurangaeie koMiuiekcel [10]. Ilpu B3aummoneiictBun meau(Il) c pea-
reHTaMH 00pasyeTcs OKpalICHHBIN KOMIIJIEKC ¢ MAKCUMaJIbHBIM TOTJIOICHHEM
npu 309 um. B npucyrcteun KIIAB Bo3pactaer ontudeckasi miiOTHOCTh KOM-

21




mekca menu(Il) ¢ R. Ha ocHOBE 3TOro MOXHO MPEAIONOKUTh, YTO MOIUU-
mupoBanHbie Gopmbl R ¢ KITAB, T.e. accounaTsl UMEIOT OONBIIYIO aHAIH-
TUYECKYI0 3HAaYMMOCTh, yeM R. B mpucyrctBun KITAB o00pa3yroTcst paznonu-
rangabie komiiekcbl Cu-R-IIICI, Cu-R-II1Br, Cu-R-IITMABr ¢ makcumarb-
HBIM cBeTomoriomenrneM 468 uM, 471 um, 473 HM COOTBETCTBEHHO (puc. 2) .

A
0,9

0,8

0,7

0,6 -

05 -

0.4 - 3
0,3

02 -

0,1

300 350 400 450 500 550 600 AHM

Pnc.2.Cr[c1<'rph1 IMOrJIOLUICHHUA pacTBOpa pcarcHTa i €ro KOMILICKCOB C
menpio(Il) B mpucyreTBun 1 oteyteTBun LITICL LITIBr u LITMABT npu
OINTHUMAITBHOM 3HAYCHHH ]JH UOOTBCTCTB}’[OLLIHX CHCTCM.

1.Cu-R, 2.CuR-LIIICIL, 3.CuR-III1Br, 4.CuR-IITMARBT.

N3ydeHune 3aBUCHMOCTH ONTHYECKOW IMIOTHOCTH OT pH pactBopa mo-
Ka3aJio, 9YTO BCE KOMIUIEKCHI 0Opa3yroTcs B mpu pH=3, T.e. mpu B3ammoeii-
ctBun KITAB onTumasnbHbIE YCIOBHS KOMIUIEKCOOOPA30BaHMS CMEIIAIOTCS B
KUCITYIO 00JIacTb.

YcranoieHo, uTo BeIXod Kominiekca Cu-R makcuMmanen 810° M R,aB
pa3HOJMUTaHAHBIX KOMILJIEKCAxX 8- 10°M R u 8:10° M KITAB. Pa3sHonurannneie
KOMILIEKCHhI 00pa3yloTcs cpa3y, a OuHapHbele — B TeueHue 10 muH. Tak eciam
OMHApHBIC KOMILUIEKCHl YCTOMYMBEI B TEUCHHE JIBYX YAaCOB M MPH HATPEBAHHUH
o 6OOC, TO Pa3HOJIMTAHJAHBIE KOMIUIEKCH YCTOMYMBBI B TEYEHUE IBYX YaCOB U
IIPU HAarpeBaHUU N0 80°C. CooTHOILIEHHE KOMIIOHGHTOB B COCTaBe o0pazyto-
HIMXCs KOMIUIEKCOB ycTaHOBJeHO MmeTtogamu Crapuka-bapbanens u casura
paBHoBecus [10]. Mcnonb3yembie METOMIbI MOKA3aJIM, YTO COOTHOLUIEHUE KOM-
MOHEHTOB B pasHoJuTraHaHbIX Komruiekcax Cu-R-KITAB=1:2:2, a B GuHapHBIX
KoMIUIeKcax-1:2. BbIYMCIIEHbl KOHCTAHTHl YCTOWYMBOCTH OJHOJIMTAHIHBIX U
CMELIaHHOJINTAHHBIX KOMILJIEKCOB Meau. Jlns pacuera KOHCTaHThl YCTOWYH-
BOCTH KOMIUIEKCOB HCHOJB30BAIA METOJ TEPECEUEHUs] KPUBBIX COIJIACHO
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pacyery

1gB1(CuR)=16,25+0,05;

1gB2(CuR-LIIC1)=17,47%0,05;

HI1Br)=17,28+0,06; 1gB,(CuR-IITMABr)=17,58+0,05;

1gP1(CuR-

Tabnuua 3

XHMHKO-aHATUTHYECKHE XAPAKTEPHCTUKH KOMILJIEKCOB MeH
¢ 1-penni-2-[2-ruapoxcn-3,5-qucynbpodennnazo]dyraguon-1,3
B IPUCYTCTBUH TPEThero KOMIOHEHTA

Kommrekc PHour | Amax | € 10* 1gp cooTHoteHue | MHTEpBa TMHEHHOCTH
KOMITOHEHTOB | Tpaj.rpaduka MKI/MII
Cu-R 4 454 |1.56 [16,25+0,05 |[1:2 0.25-3.07
Cu-R-IIIICI1 3 468 |1.89 |[17,47+0,05 |1:2:2 0.18-2.56
Cu-R-III1Br 3 471 |1.96 |17,28+0,06 |1:2:2 0.122.56
Cu-R-IITMABr |3 473 |2.07 |17,58+0,05 |1:2:2 0.12-2.56

W3ydeHo BiusHUE MOCTOPOHHMX MOHOB M MAaCKHPYIOIIUX BELIECTB Ha
dboToMeTprUyecKoe OMNpeaeieHHe MEeIU B BUIE CMEUIAaHHOJIUTAHIHBIX KOMII-
JIEKCOB.

[Tpu cpaBHEeHUU U30MPATEIHHOCTH U3BECTHBIX U3 JIUTEPATypPhl pEareHTOB
JUIS OTpEeAENICHUS MEIAW BHJIHO, YTO HUCIIOJNb3yeMble HAMH pEarceHThl B IPH-
CYTCTBUH TPETHETO KOMITOHEHTa OoJiee n30uparenbHbI (Ta0I. 4).

JlaHHble 1O M30MPATENBFHOCTH IO3BOJIIET NMPUMEHUTH pa3paboTaHHYIO
METOJUKY ISl (POTOMETPUYECKOrO ONpeAeNieHUs] MU B BHUJE Pa3HOJIUTaH]I-
HBIX KOMIUIEKCOB B MOPCKOM BOJIE.

Onpenesienne Meau B MOPCKoii Boae. J[st aHaimza B34T 1 71 BOJIBI € MO-
oepexxpst Kacrmiickoro mopst (Typkanckoe ceno). Bony BbimapuBaiy, HarpeBaiu
Jo nonydeHus: ocaaka. [lomydennsiii ocagok pactBopsuii B 5 M1 HNO;3; niepeBo-
MM B KoJOy eMKocThio 50 M U pa30aBisu Bofoi 10 metku. IIpu ompene-
JIEHUW MeIu (POTOMETPHUYECKHM METOAOM | MIJI M3 MOJIy4EHHOTO pacTBOpa BBO-
U B KOOy eMKoCTbio 25 mu, poGasamsum 2 M 1-10* pactsopa R u 1 mn
LTMABr u pazbasmsum 10 metku OydepHsiM pactBopom pH 3. Onrudeckyro
IUIOTHOCTH pacTBOpoB u3mepsuin npu 440 um Ha KOK-2 oTHOCHTENBHO pacTBOpa
KOHTPOJIBHOTO OIIbITA. Pesynbsrar hoTomerpudeckoro merona (3,72+0,03)-10°%.
PesyibTar aToMHO-a6copOImonHoro  Metoa (3,76£0,02):10°% wmew.

Tabnuna 4
JonycTuMble KpaTHbIE KOJMYECTBA MOCTOPOHHUX BENIECTB M0
OTHOUIEHHMIO K M€ MPH €ro onpeieJeHNH B BUjie OMHAPHOIO H
CMEMIAHHOJIUTAHAHBIX KOMILUIEKCOB (MOrpemHocTb 5S%)

Won wmu BemmectBo | R Cu-R- Cu-R- Cu-R- [Mukpamuu
LJIICI II1Br IHTMABr erncuiton[11]

Na(I) 1000

K(I) 1000

Ca(Il) 250

Ba(Il) 1000

23




Cd(I) 200

Mn(II) 1000

Ni(II) 39 54 50 60 500

Co(II) 250 280 280 295 500

Al(IID) 750

Sm(1I) 1

Fe(II) 7 15 17 24

Ga(III) 520 580 600 620 0,01

Bi(III) 30 55 50 60 60

Sn(IV) 153 185 180 210

Hf(IV) 350 390 385 505

Ti(AV) 360 390 390 515

Zx(IV) 685 720 710 720

Mo(VI) 140 160 165 180 0,1

W(VD 267 310 310 325 3

C,0,” 98 120 120 120 100

OATA 8 15 15 18

MoueBuHa 85 110 110 124

TuomoueBnHa 55 70 70 75

JIUMOHHAs K-Ta 950 970 965 980

Na,HPO,.12H,0 670 720 710 720

BHUHHAs K-Ta 258 285 280 280

F 257 280 280 280
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Cu(ID-iN MUXTOLIFLIQANDLI KOMPLEKSLORININ
SPEKTROFOTOMETRIK TOYINi

M.Q.TSINSADZE, M.S.KOCIASVILI, i.9.9LIYEV,
F.S.OLIiYEVA, F.M.CIRAQOV

XULASO

Spektrofotometrik metodla Cu(Il)-in 3-(2-hidroksi-3,5-disulfofenilazo)pentadion-2,4
ilo kation tipli sothi aktiv maddslorin istirakinda kompleksomologolmasi dyronilmisdir. Kom-
pleksomoalogalmonin optimal soraiti toyin edilmis, spektrofotometrik xarakteristikalar hesablan-
migdir. Kompleksomologolmonin osas spektrofotometrik xarakteristikalart hesablanmisdir.
Spektrofotometrik iisul ilo komplekslorin davamliliq sabitlori hesablanmigdir. Tokligandli
komplekslarin torkibi 1:2, miixtolifliqandlilarin ise 1:2:1 toskil edir. Konar ionlarin kompleks-
omoalagalmoys tosiri dyranilmisdir. Istifads edilon metodika misin doniz suyunda toyini iiciin
totbiq edilmisdir.

Acar sozlor: misin mikromiqdarinin tayini, kompleksamalagalms, spektrofotometrik
analiz metodu, doniz suyu

SPECTROPHOTOMETRIC STUDY
OF THE MIXED LIGAND COMPLEXES OF Cu (II)

M.Q.TSINSADZE, M.S.KOCHIASHVILI, LA.ALIYEV,
F.S.ALIYEVA, F.M.CHYRAGOV

SUMMARY

Complexformation of Copper (II) with 3- (2-hydroxy-3,5-disulphophenilazo) penta-
dion-2,4 in the presence of cationic surfactants has been studied by the spectrophotometric
method. Optimal conditions of their formation have beeen established, spectrophotometric
characteristics were calculated. Stability constants of the complexes were calculated by the
spectrophotometric method. The compositions of monoligand and mixligand complexes are 1:2
and 1:2:1 respectively. The influence of foreign ions to the complexation has been studied.
The established method was applied to the determination of Copper in sea water.

Key words: determination of microamounts of Copper, complex formation,
spectrophotometric method of analysis, sea water

Hocmynuna 6 peoaxyuro: 20.02.2018 e.
Iloonucana x newamu:09.04.2018 2.
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CoFe;.xGay04 (0<x<0,05) TORKIBLI MAQNITOSORT
FERRITLORIN ASAGI TEMPERATURLU YANMA
METODU iLO SINTEZi

A.Q.HUSEYNOVA*, S.M.HOSONLI*,
M.R.ALLAZOV**, A F.SOFOROVA**
*AMEA Fizika Institutu, **Baki Déviat Universiteti
allazov_m@mail.ru

CoFe,04 va CoGa,Fe, Oy ( x = 0,05 va 0,10) torkibli nanoolgiilii kristallar malon
tursusunun dihidrazidinin kobalt, domir va qalliumla amala gatirdiyi metalkompleks birlosma-
lorin a¢iq havada termiki yandirilmasindan (250-300 °C-da)omalo galon mineral hissanin 700-
1200 °C-da 6 saat miiddatinda bisirilmasindon alinmisdir. Bisirmadan sonra biitiin niimuna-
larda spinel kristal qurulusu miisahida olunur. Lakin onlarin kristallitlorinin olgiilori tempera-
turdan asur olaraq boyiiyiir va 1200°C-da 476 nm-a ¢atir. Kristallitlorin olgiilari rentgen-
reflekslarin yarim hiindiirliiklarinin enina gora hesablanmuisdir.

Acar sozlar: malon tursusunun metal komplekslori, ferrit-gpinellor, solofi madda.

MeFe,0, (Me-Mn**, Fe**, Co**, Ni**, Zn**, Cd* * Mg”*) torkibli oksidlor
kubik gofasdo, spinel (MgAl,O4) tipindo kristallagirlar vo yiiksok tezlikli fer-
ritlor kimi genis totbiq edilirlor [1-6]. Ferritlor magnitosart vo magnitoyumsaq
olmagla iki qrupa bdéliiniir. Magnitosart ferritlordo mocburi tosir qiivvesi (Hc)
bdyiikdiir vo bunun sobabi zarraciklorin dl¢iilorinin kigikliyi vo maqnitokristal-
lik anizotropiya ilo oalagodardir [7]. Keramik ferritlorin ifrat yiiksok tezliklordo
istifado edilmosi onlarin xiisusi elektrik miiqavimotlorinin yiiksok (10°-10"
Om.m) olmasi ilo baghdir [8]. Maqgnitosart ferritlor maqnit sahosino, mexaniki
tosira vo qocalmaya qarsi yiiksok stabilliys malikdirlor. Magnitosart ferritlor, o
ctimlodon CoFe,04 vo onun osasinda ferrospinellor asason keramik texnologiya
ilo alinir.

Miimkiin qodor kigikolctlii kristallik qurulusa malik ferrit almaq mog-
sadilo ilkin oksidlordon ibarat sixta narin ozilir vo preslonir. Rekristallagmanin
garsisin1 almagq tigiin ferrit nisbaton asag1 (~1200°C) temperaturda bisirilir. Bu
temperaturda mexaniki ozilmis hissociklor (~1-5 mkm) arasinda qarsiligh dif-
fuziya prosesinin axira qodor getmasi vo kimyovi bircins keramik materialin
alinmas1 praktiki olaraq miimkiin deyil. Mohz maqnitosart ferritlorin ¢atigma-
yan cohotlori: materialda maqnit anizotropiyasinin yaradilmasinin ¢otinliyi,

26



mexaniki mohkomliyinin azligi, kovrokliyinin vo mohkomliyinin boyiiklilyii,
magqnit xassalorinin temperaturdan giiclii asilili§1 materialin bircinsliliyinden vo
kristallitlorin 6l¢iilorinin kigikliyindon asilidir.

Keramik sintez iisulunda ilkin oksid hissaciklori arasinda qarsiligh tesir
bork fazali diffuziya mexanizmi ilo bas verir. Vagnera gora [9,10] oksidlarin
toxunma sorhadindo oksidlordoki (kigik 6l¢iilil) metal ionlarinin qarsiligh dif-
fuziyasi daha ehtimallidir vo aerob soraitdo oksigen miihitdon daxil olur. Oksid
hissaciklari arasinda ilkin mohsul yarandigdan sonra metal ionlarmin diffuzi-
yast daha da ¢otinlogir vo bu sobobdon keramik sintez prosesi uzun miiddoto
aparildigda bels ¢ox zaman axira qadar, yoni oksid zarraciklorinin morkazino
godor davam edo bilmir.

Bu catigmazligi aradan qaldirmaq moqsadilo sixtanin komponentlori
kimyovi vo fiziki-kimyovi tisullarla daha dispers sokildo hazirlanir. Bu metod-
lar arasinda on genis istifado edilonlor asagidakilardir:

- Zol-gel tisulu. Bu tlsulda keramik sixtaya qatilacaq oksidlor yiiksok-
oziilli miihitds oldugundan aqreqasiya edo bilmir va kifayat qodar kigik zor-
rociklor soklindo ¢okiir [12,13].

-Isti satha piiskiirmakls buxarlandirmagq iisulu. Bu iisulda avvalca iki va
ya daha ¢ox kationlu (alinacaq keramik mohsulda kationlarin nisbotini gozlo-
maklo) bircins mahlul hazirlanir. Birinci variantda bu mohlul isti satha (500-
800°C) narin sokilds piiskiiriiliir (3). Bu zaman holledici ani olaraq buxarlanir
vo mohluldaki duzlar ideal qarigdirilmis sokilds bork dispers kiitloya cevrilir
[13,14].

-kriokimyavi iisul. Bu halda metal duzlarindan hazirlanmis bircins mohlul
miimkiin godor siirotlo dondurulur. Bu zaman holledicidon hoall olmus duzlar
ayrilmaga imkan tapmir vo donmus bark fazada borabar paylanir. Sonra don-
mus kiitlodon holledici maye fazadan sublimasiya etdirilir vo yerdo qalan
duzlar yiiksok dispers qarisigdan ibarat olur . Son noticods keramik sintez tigiin
hazir sixta oldo edilir [13,15].

Bundan basqa keramik sixta tigiin yiiksok dispersliyo malik komponentlor
hidrotermal iisulla [16,17], mikroemulsiya tisulu ilo [18-20] vo bir sira digor
isullarla hazirlanir.

Son zamanlar ¢cox morkozli metal-kompleks birlogsmalorin, mineral duzla-
rin bark mohlullarinin termiki parcalanmasindan da istifads edilir.Belo komp-
lekslor vo bark mohlullar keramik maddonin alinmasi ti¢iin solofi maddo sayilir
Vo nisbaton agag1 temperaturda pargalanaraq bir basa tolob olunan torkibi oma-
lo gotirir. Bozon solofi maddo kimi ¢oxniivali metal kompleks birlogsmalorin qa-
risiqlarindan va ya sadaco kompleks omals gatirocok tizvi madds ilo metal duz-
larinin mohlullarinin garisigindan istifado edilir. Qizdirilarkon metallar komp-
leks amolo gotiracok tizvi maddoalorls birlosir. Ogor secilmis iizvi madds mole-
kulunda funksional qrupla ¢ox olarsa, onda miixtalif metal atomlarinin ¢coxnii-
vali kompleks birlosmolorinin omologalmo ehtimali da artir.
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Bu iisulla hazirlanmis solofi qarisiga tez alisan, miihitdon suyun asan
buxarlanmasini tomin edan etil spirti vo efirlor qatilir. Burada metal-kompleks
vo spirt (efir) nisboti elo gotiirtliir ki, garisiq miimkiin godor asag1 tempera-
turda yansin. Bu iisul metal-iizvi kompleks birlosmolorin asagi temperaturlu
yanma iisulu adlanir vo nanodlgiilii keramik materiallarin sintezindo genis
totbiq edilir [21-22]

Spinel tipli ferritlor, o ctimlodon CoFe,O4 vo onun qalliumla asgarlanmis
nanodl¢iilii nimunalari do bu tisulla sintez edils bilar.

Bu isdo mogsad miivafiq solofi qarisigin hazirlanmasi, onun yanma re-
jiminin analizi vo mineral qaligin yliksok temperaturda bisirilmoe temperaturu-
nun omoala golon gpinel tipli kristallitlorin dl¢iiloring tosirini dyronmokdir.

Tacriibi hissa

CoFe,04 vo CoFe, «Ga,Outorkibli ferrospinellor asagida sorh edilon kimi
alinmusdir.

Sintez {iciin istifads edilon reaktivlor:

- domir (III) oksid — Fe,Os3;

-qallium oksid-Ga,Os3;

- kobalt (IT) nitrat heksahidrat - Co(NOs),-6H,0;

- dietil malonat - C7H,Oy;

- hidrozin hidrat - NH,NH,-H>O;

- miitloq etil spirit-100%- C,HsOH;

- etil spirt-95% - C,HsOH;

- gat1 (65%) nitrat tursusu HNOj3 (d=1.4)

CoFe,04 vo CoFe; \Ga,0, torkibli ferrogpinellorin hazirlanmasi bir nego
morholods hayata kegirilir.

Ovvalco malon tursusunun dihidrazidi hazirlanir. Prosesin kimyovi ton-
liyi beladir:

OCH;CH; H,NNH,.H,0 NHNH;
o o
+ —= + CH,CH,0H + 2 H,0
o [e]
CH,CH;  H,NNH;.H,0 NHNH,

Bu prosesi aparmaq {igiin 25,8 ml (25,04 q) hidrozinmonohidrat 1000
ml-lik yumru dibli kolbaya tokiiliir, izorino damci-damci 42,3 ml (40.05q)
dietil molonat va 350 ml tomiz spirt olave edilir. Kolba tars axinli soyuducuya
birlosdirilir vo su hamaminda 5 saat qarisdirilmaqla qaynadilir. Noticodo omalo
gaolon ag rongli kristallar siiziiliir vo qurudulur. Qurudulmus reaksiya mohsu-
lunun kiitlasi 23.5q olmusdur, yani reaksiyanin praktiki ¢iximi1 70 % olmusdur.
Alman mohsul laboratoriya soraitinds kifayst qodar davamlidir, lakin miiayyan
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godor nom ¢oko bilor. Ona gora do onu quruducu reagent (CaCl,) olan baglh
eksikatorda saxlamagq talob olunur.

Ikinci marholado gatilign 0,1 molyar olan duz mohlullar1 hazirlanir. Bu-
nun {igiin 1litrdo 0,5 mol hesabu ilo domir (IIT) oksid vo Ga,03 gat1 nitrat tursu-
sunda soffaf mohlul alana qodor qizdirmagqla hall edilir. Buxarlandirmaq vo ya
distillo suyu slave etmoklo mohlulun hocmi 100 ml-o gatirilir. Belo moahlulun 1
ml-do 0.001 mol gallium vo ya domir nitrat duzu olar.

Ayri-ayriligda hazirlanmig domir, kobalt vo qallium nitrat mohlullar
CoGayFe; <Oy (0<x<0,05) formulundaki metallarin indekslorinin nisboti 1:(2-
x):x kimi qarigdirilir. Sonra alinmis qarisiq (mohlul) hesablanmis migdar malon
tursusunun dihidrazidi ilo intensiv qarigdirilir. Alinan yeni substrat CoFe,O4 vo
onun qalliumla asqarlanmis kristallarinin alinmasi tiglin solofi qarisiq hesab
edilir. Bu qarisi@in bir az hissosi~ 50°C -do buxarlandirilaraq “qurudulur”.
Sonraki qizdirilma prosesindo bas veracok ¢evrilmalori tohlil etmok magsadilo
“qurudulmus kiitlo termoqravimetrik analiz iiclin istifado edilir. Termogqra-
vimetrik analiz “Shimadzu DT-50 termiki” markali cihazda 20-1000°C inter-
valda aparilmigdir. Niimunolordon birinin termoqravimetrik oyrilori sokil 1-do
togdim edilir.

DTG/%/min
TG,mg
DTA : L»t2
End: 13,3 min/286.4°C
110—
Inflektion:9,7min/188.6°C
‘u T?O
100 +o
Peak:12,5min/264.7°C,-2.80% min -
Mass change: -10.17% 1 _4
90 —
Peak:5,8min/79. 4.11% min | _6
Mass change: -6.57%
/" Mass change: -2.79% Mass change: 0.90% 8
80 — — -
¢ —
—-10
70 Residual mass: 75.05 % (48.8 min/998.0°C)
Peak:9,7min/188.6°C,~10.31% min —-12

| | I I I | I | I I
100 200 300 400 500 600 700 800 900 1000
Temperatur,°C

Sak. 1. CoFe,0, birlogsmosinin alinmasi ii¢iin hazirlanmis quru salofi qarisigin
50°C termoqravimetrik ayrilori: 1 — DTG (diferensila termiki itki); 2 — TG (ter-
miki itki); 3 — DT A(diferensial termiki faza kecidlori)
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Sokildon goriindiiyii kimi diferensial termiki itki ayrisindo {i¢ dorin effekt
misahids edilir. Bag verdiyi temperatur intervalina gors birinci effektin mini-
mumu 79°C-ya uygun golir vo sarbast suyun (nomin) buxarlanmasi ilo baglidir.
Bu proses 100°C-don asagida torkibdo ugucu iizvi maddoalorin vo duzlarin var-
1181 ils alaqadar ola biler. Bu hissada TG ayrisina gore niimuna kiitlasinin 5,8%-
9 godarini itirir.

DTG-nin ikinci effekti 164°C-don 188,6°C-ya gadar davam edir. Bu za-
man kiitlo itkisi (TG-ya goro) 10,17 % toskil edir. Cox ehtimal ki, bu duzlarin
kristallagma suyunun ayrilmasi ilo slagadardir. DTG-da iiciincii effekt ~265°C-
da bas verir ki, bu da iizvi maddoslorin, yanmasi noticesinde yaranan qazvari
maddalorin (CO,, H,O va s.) vo nitratlarin par¢alanmasindan yaranan gazlarin
cixmasi ilo alagolondirilir. Bu zaman baglangicda ¢aki itkisi 6.75%, sonra iso
2,79% olur. TG oayrisindon goriindiiyii kimi ~290°C-ds niimunanin kiitlosinin
azalmasi prosesi dayanir vo bu zaman goétiiriilmiis 100 mq niimuns 76 mg-a
godor azalir. Sonraki qizdirilmada kiitlo bir godor artir ki, bu da hidrazinli mii-
hitdo gismon reduksiya olunmus metal ionlarinin (aerob soraitdo) oksidlogmosi
ilo bagh ola bilor. Eyni zamanda ilkin oksidlosmo dorocosi +2 olan kobaltin
gismon oksidlogsmasi do miimkiindiir

DTG oyrisindo ¢aki itkisi (~ 490, 555°C) vo ¢oki artimini (650°C) gosto-
ron kigik effektlor do miisahido edilir (sokil 1). Bu effektlorin tobioti doqiq
miloyyon edilmomisdir vo ¢ox ehtimal ki, bu ~265°C-do bas verir. Yanma pro-
sesindon sonra minerallagsmis niimunads karbonlagmis {izvi qaliglarin yanmasi
(C+0,—C0y), qaliq nitratlarin pargalanmasi va spinel fazasimin formalagmasi
ilo alagodardir.

Qizdirilma prosesindo niimunoado bag veron termiki cevrilmolor DTA
oyrisinda (sokildo oyri noqtalorlo gostorilmisdir) 3 endo- vo 2 ekzoeffekt kimi
miisahido edilir. Birinci iki endoeffektlor ~60 vo 80°C-do bas verir vo niimu-
nadoki nomliyin vo ucucu iizvi maddslorin buxarlanmasini, ~165°C-do bas
veran ikinci endoeffekt iso mineral duzlarin (nitratlarin ) kristalhidrat sularinin
ayrilmasi ilo olagodar ola bilor. ~180°C-do metal komplekslorinin amolo gol-
mosi vo 285°C-da iso onlarin yanmasi vo eyni zamanda parcalanaraq metal ok-
sidlorina ¢evrilmasi bag verir. DTA oyrisinde 290°C-don sonra faza kegidi,
kimyovi reaksiya vo iimumiyyatlo, istilik effekti ilo bas vero bilocok hec bir
cevrilmo olmur. Yoni sokil 1-don goriindiiyii kimi biitiin ¢evrilmolor asason
300°C -yo godor qurtarir.

CoFe, «GayO4 torkibli qalliumla agkarlanmis ferritlorin alinmasi iicilin
hazirlanmis quru solofi qarisiglarin termoqravimetrik analiz naticalari analoji
proseslorin getdiyini gostorir vo onlara moxsus TG, DTG vo DTA oyrilorindo
praktiki olaraq sokil 1-doki oyrilorden forqli deyil. Bu termoqravimetrik ana-
lizin naticolori do niimunoslords ¢evrilmoalor asason 300°C -yo godor bas verdi-
yini gostarir.
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Bas veron proseslorin temperatur rejimini bildikdon sonra solofi garisiq
istiyo davamli nisbaton uzun boylu, 200 ml hocmli stokanlarda ortiilii elektrik
qizdiricilarinda, agiq havada, sorucu skaf altinda todricon 300°C-ya qodor qiz-
dirtlir. Bu zaman 250°C-ya gadar intensiv qaz-buxar ayrilmasi, 250-300°C in-
tervalinda iso is1q sagmaqla yanma bag verir. Yanma prosesi intensiv qaz ay-
rilmasi ilo getdiyindon ayrilan mineral hissolor masamali yiingiil voroqvari his-
saciklor qaynar gatda oldugu kimi atilib-diisiir vo bazon stokandan konara atil-
maga calisir. Konara sopalonmonin garsisini almagq iiglin stokanin tizorino tor-
sino qif yerlosdirilir. Qifin diametri stokanin diametrindon bir qodor boyiik go-
tiirtilir. Yanmadan sonra alinan mineral hissalorin (oksidlorin) rongi (¢ohrayi)
vo formast oxsar olur. Alinmis varaqvari hissaciklor narin ozilir, qarigdirilir,
borabor bes hissoyo boliiniir vo preslonir. Preslonmis hissolor 6 saat miiddotindo
500, 700, 800, 1000 vo 1200°C-do mufel sobasinda bisirilir. Bisirildikdon
sonra niimunsalordon bir gismi rentgenoqrafik analizo hazirlanir. Tozvari nii-
munalorin difraktoqramlart «Broker» firmasinin XRD D8 markali difrak-
tometrindo CuK,, siialarindan istifado etmoklo ¢okilmisdir. Sokil 2-do CoFe,04
torkibo uygun golon vo miixtolif temperaturlarda bisirilmis niimunalorinin
difraktoqramlar1 verilmisdir.
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Sak. 2. 500,700, 1000 va 1200°C-da 6 saat bigirilmis
CoFe,0,-tindiffraktoqramlari.
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Sokil 2-don goriindiiyii kimi, biitiin niimunalarin rentgen reflekslor kubik
qurulusda indekslonir vo difraksiya monzorasi spinel qurulusuna xas olan ki-
midir. Lakin niimunalorin bigirilmo temperaturu yiiksaldikco rentgen reflekslor
daha ensiz vo boyiik alinir. Bunun sobaobi kristallitlorin ol¢iilorinin bisirilmo
temperaturundan asili olaraq miitonasib artmasi vo daha miikommaol, az defektli
olmasidir.

[lk yaxinlasmada rentgen reflekslords intensivliklorinin artmasini krista-
litlorin ol¢iilori ilo olagoalondirmok olar. Belo ki, 500°C-da bisirilmis niimuna-
lordo artiq kristallik qurulus formalasib vo miisahido edilon rentgen reflekslor
spinel qurulugsunun omals galdiyini gostorir. Niimunalar 700, 1000°C tempera-
turda bisirildikds rentgenreflekslorin olgiilori cox az (max 10%-o gqador) dayi-
sirlor. Bu monzoro hom CoFe,04 birlosmosindo, hom do galliumla asqarlanmis
digor niimunalarin difraktoqramalarda da miisahido edilir. Bunun sobabi ke-
ramik sintez prosesinin bork fazada diffuziya mexanizmi ilo bas vermosidir vo
nisbaton asag1 temperaturlarda bork fazada diffuziya omsalinin kicik (~10°
"m?/san) olmasi spinel fazasinin formalasmasini, kristallitlorin boyiimasini lon-
gidir.Yalniz 1200°C-ds 6 saat termiki emal edilon CoFe,O4 vo onun qalliumla
asgarlanmis niimunolorindo diffuziya prosesi nozorogarpacaq doracado siirot-
lonir, c¢iinki bu niimunslorin difraktoqramlarinda rentgen reflekslor daha salis,
kicik bucaq intervallarinda vo bdyiik alinir.

Difraktoqramlardan (sokil 2) goriindiiyii kimi CoFe,O4 kristallitlorinin
(analoji olaraq CoFe, \GayOy4 kristallar1 tigiin do) ol¢iilori solofi metalkompleks
qarisigin yanmasindan alinan mineral qalifin termiki emal temperaturundan
vaxtindan asilidir. Kristallitlorin olgiilori Serer metodu ilo rengen reflekslorin
hiindiirliiyliniin ortasinin enino gors toyin edilmisdir. ©gar difraktoqramalar
CuKo monoxromatik (A-0,154nm) siialari ilo ¢okilibsa vo madds kubik gofosa
malikdirso, onda kristallitlorin diametri asagidaki formula ils toyin edilir:

D ~ 10/A

Burada, D — kristallitlorin diametri, nm; A- 20 (doroco) bucaginda geyd
olunmus rentgen refleklorinin eni.

Alinan noaticoalor cadval 1-do verilmisdir.

Cadval 1
6 saat bisirilmis niimunolorin Kkristallitlorinin ol¢iilori
Miixtolif temperaturlarda kristallitlorin 6l¢iilori,nm

Fazalar Bisirilme temperaturu, °C

500 700 1000 1200
CoFe,04 107.6 242.6 315 476.1
CoFe; 95 Gag 9504 103.4 280.3 365 435.5
CoFe, Gay 0, 81.4 100.2 210 3175
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Beloliklo, keramik sintez {iglin hazirlanan sixta metal-kompleks birlos-
molordan, nanohissaciklor soklinds hazirlandigda belo miikommal spinel tipli
ferritlorin alinmasi ti¢lin termiki emalin mohz 1200°C-do aparilmasi vacib sortdir.
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CUHTE3 MATHUTOTBEPIbIX ®PEPPUTOB COCTABA
CoFe,. Ga,0,(rae, 0<x<0,05) METOJAOM HU3KOTEMIIEPATYPHOI'O 'OPEHUSI

A.I'T'YCEMHOBA, II.M.'ACAHJIbI, M.P.AJIULTA30B, A.®.CA®APOBA
PE3IOME

CuHTe3upoBaHbl HaHOpa3MepHbIe mopoiikos coctaBa CoFe,0O, u CoGa,Fe, Oy, re x =
0,05, u 0,10 meromom Hu3KOTemmepaTypHoro ropenus (mpu 250-300 °C) paznoxeHuem
NPE/IIECTBEHHUKA - METAJUIOKOMILIEKCOB JHUTHJPA3WI0B MaJOHOBOM KHCJIOTHI KOOajbTa,
rajulvsl M Keje3a B OTKPBITOM BO3JIyXe € IOCIIeyIOIIMM OT)KUI'OM MHHEPAIEHON OCTaTKU TIPH
500-1200 °C B TedeHuu 6 4acoB. Y CTAHOBIIEHO, YTO MOJYYCHHBIC (a3bl KPUCTALIH3YIOTCS B
THUIIC LIMUHETIbS M HAHOPa3Mepbl KPHCTAJUIMTOB,pPACYMTAHHBIC METOJOM IIepepa PacTUT OT
TeMIepaTyphl 00Xura u JocTuraroT 10 476 am mpu 1200°C.

KnroueBble cjloBa: METON HHU3KOTEMIICPAaTypHOTO TOpEHHUs, (hEeppUTHl — IIIHWHEIH,
MpEe/IIECTBEHHUK BEIECTBA.

SYNTHESIS OF CoFe, xGax0, (0<X<0,05) CONTAINING MAGNETIC HARD
FERRITES WITH THE BURNING METHOD AT LOW TEMPERATURES

A.G. HUSEYNOVA, Sh.M.HASANLI, M.R.ALLAZOV, A.F.SAFAROVA
SUMMARY

CoFe,0, and CoGa,Fe, 0,4 (x=0,05 and 0,10) containing nano-dimensional crystals are
derived from the burning of the mineral part of the malonic acid dihydrazide of metalcomplex
compounds formed by Cobalt, Iron and Gallium in the open air (at 250-300° Cdegrees) at 700-
1200°C degrees for 6 hours. After calcination, a spinel crystal structure is observed in all
samples. However, their crystalline dimensions grow according to the temperature and reach
476 mm at 1200 °C degrees. The dimensions of the crystallites are calculated based on the
width of the half-height of the X-ray reflexes.

Key words: metal complexes of malonic acid, ferrite-spinels, predecessor substance.

Redaksiyaya daxil oldu: 28.02.2018-ci il
Capa imzalandi: 09.04.2018-ci il
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BJIMSIHUE MOJIBHOI'O OTHOLIEHUA Si0,/A1,03
B H- YIIbTPACHJIE HA EI'O KATAJIMTUYECKHUE CBOMCTBA
B PEAKIIU OTUJINPOBAHUA OTHJIIBEH30JIA

T.O.'AXPAMAHOB
bakunckuii I'ocyoapcmeennuiit Ynueepcumem
taleh_bdu @mail ru

B unmepsane memnepamyp 300-400 °C 6 npomounoii ycmanoeke 6 peaxmope
U0eanbHo20 BLIMECHEeHUsL 8 ammocpepe 6000pode U3VHEHO GAUSHUE MOTILHO20 COOMHOUEHUS
SiOy/ALO; na xuciommusie u Kamanumuyeckue ceoticmea yeoauma H-ynompacuna 6 smu-
auuposanuu smundensona. Ilokazano, umo c ysenuuenuem coomuoutenus SiO/Al,O; 6 yeo-
aume ¢ 61 0o 200 npoucxooum nogvluueHuUe CeleKmugHocmu no napa-ousmuioenzony. Ilo-
eblUleHUEe CEeKMUBHOCU N0 N-OU3MULOEH30y ¢ yeeauueHuem cooepacanus Si ¢ H-ynompa-
cune, 00yClOBNEHO CYWECMEEHHbIM YMEHbUICHUEM KOHYEHMPAYUU CUTbHBIX KUCIOMHBIX YeHN-
P08 U AOCOPOYUOHHOU eMKOCIU YEOIUMO8.

Karouessle ciioBa: H-ynompacun, smunuuposanue, 3munben3on, n-ousmuniben3on

[Ipouiecc ankuiIMpoBaHus STWIOEH30JIa ATAHOJIOM Ha IIEONHMTAX Mpea-
CTaBJIsIeT OOJIBLION MHTEPECcC Kak JOMOJHUTENbHBIM UCTOUYHUK MONIY4YECHUS 7-
mmatunoenszona (n-A9b). n-J19b ucnonb3yloTcst B OCHOBHOM KaK ChIpbe IS
MIPOU3BOJICTBA MOHOOOMEHHBIX CMOJI, JECOPOECHTA MPHU MOJYYEHUHU N-KCHIIOJNA
a7CcopOLIMOHHBIM METOJIOM, a TAKXKE SIBISIFOTCS] TIEPCIIEKTUBHBIM CBIPEM IS
MOJTydeHUs] BUHIIIdTHII0eH30ma [1,2].

AKTHBHOCTB, CEJICKTHBHOCTh U CTAOMIILHOCTH IIEOJIMTHBIX KaTallu3aTo-
POB AIKWJIMPOBAHUS CYIIECTBEHHO 3aBHCUT OT XMMHYECKOTO COCTaBa, MpH-
POJIBI ¥ KOHIIEHTPAIIMK MOIU(PUKATOPA, CTPYKTYPHI IIEOTUTA ¥ HATMYHS B HUX
KHCJIOTHBIX 1IeHTpOB bpencrena u JIprouca [3-5]. B cBsi3u ¢ 3TiiM O0nbIION WH-
Tepec BHI3BIBACT HUCCIIEIOBAaHUE OCOOEHHOCTEN KaTaluTHUeCKOro nerictBus H-
(GhopM MEHTACHIIOB Ha CEJICKTUBHOCTh 00pa30BaHUs /-TUATHIOCH30J1a, B peak-
[IUU ATKWJIMPOBAHUS dTHIIOCH30J1a ITAHOJIOM

B nacrosimieit pabote nmpuBeneHbl pe3yabTaThl HCCIEA0BAHUS AJKHIAPO-
BaHUs ITHJIOCH30JIa 3TaHOIOM Ha H-popmax ynbTpacuiia U BIUSHUE MOJb-
Horo cootHomeHus Si0,/A1,0; B H-ynpTpacuiie Ha CEeIeKTHUBHOCTb 00pa3oBa-
Hus n-J105b .
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JKCNepUMEHTAIbHASA YaCTh

J1st uccrenoBaHusi UCIOJb30BAIM BRICOKOKPEMHE3EMHBIE II€OJIUT TUIIA
ylIbTpacuiia ¢ MOJIbHBIMU OoTHOmEeHUsAMH Si10,/Al,0O3 paBabpiMu 61,103 u 200,
COOTBETCTBEHHO, KOTOpBIE ITyTEM HOHHOTO 0OMeHa nepeBouin B NHy- popmy
10 METOJIMKE, onrcanHon paHee [6]. H-popmy 1eonura nmonyyanu tepMuyec-
kuM paznoxenneM NHy-popmsl pu 500 °C B Teuenne 4 4. ns wuccnenosa-
HUSl KaTallu3aTOpPOB MPUMEHSUIM XUMHUYECKUM, peHTreHo(azoBblii U ancopo-
[MOHHBIN MeToMAbl aHanu3a. KucnoTHbIE CBOMCTBA MOAM(HUIIMPOBAHHBIX 11€0-
JUTOB U3yYalld METOJIOM TEPMOIECOPOIIMU aMMHUaKa M0 METOAMKE, ONMCAHHOM
B pabote [6]. OnbITEl MPOBOAMIM HA YCTAaHOBKE MPOTOYHOTO THUIIA CO CTa-
IIMOHAPHBIM CII0EM KATAIM3aTopa 0OBEMOM 4 CM’ B PEaKTope HICATbHOTO
BBITECHEHUS TIPH aTMOC(EepHOM JaBICHUH B MIPUCYTCTBHH BOAOPOJA B UHTEP-
Bajsie Temneparyp 300-400 °C, nmpu 00beMHOM CKOPOCTH MOJAYH CHIPhS la' u
mosbHOM oTHomenuu CgHig :CoHsOH:H,, paBHoM 2:1:2. AHanu3 mpoJyKTOB
peaKIMu OCYIIECTBIISUIHA C MIOMOIIBIO XpoMaTorpaduu [6].

Pe3yabTarsl M UX 00Cy:KIeHHE

B Tabn.1 npuBeneHsl JaHHBIE 110 AKTHBHOCTH U celleKTUBHOCTH H-opm
MEHTACUJIOB B peaKIMK STUIMPOBaHU 3TUI0eH30a. Temneparypa peakiuu He
OKa3bIBaJla BIMSHHUE HAa KOHBEPCHUIO CIIUpTa, KoTopas cocTasisuia 93.8-100%;
KOHBEpCHUS dTUIIOCH30Ia BO3pacTaia ¢ yBeIu4eHHueM Temmneparypsl ¢ 31,5 no
44,6 mac.%. Ilomumo sTminOeH307a M IUATUIOEH30JIOB B YIIIEBOJOPOIHON
YacTH KaTajau3ara oOHapykeHbl anudaruyeckue yriaeBomopoanl Cs,, OeH301,
TOJYOJI, KCHUJIOJBI W apoMaThueckue yrieBoaopoasl Co.. B razoo0pa3nbix
MPOJIYKTax HaOJI0Iamu mpeaeiabHble U HenpeaeabHabie yriieBoaopoasl (C-Cy).
[Ipu Hu3kux temneparypax (300 oC) IIPOLIECC B 3HAYUTEJILHOW CTENEHU OC-
JIOKHsUICS 0Opa3oBaHueM anndaTHIecKux yriieBonopoaoB Cs,., mpu Ooiee
BBICOKHX YBEIIMYCHHEM BBIX0J1a TTOOOYHBIX apOMATUYECKUX YTIEBOIOPOIOB U

CHMIKEHHMEM CeleKTUBHOCTHU 1o 7n-/{I9T.
Tab6muna 1

CocTaB NIPOAYKTOB AJKUJIMPOBAHUA ITHJI0EH30J1a 3TAHOJIOM
Ha H-¢gopme yabTpacuia (Si0,/AL,03;=61)

Kousepcus, ¢ CenexkTUBHOCTD 10 NPOAYKTaM B Kataiauzate, %
[
< < < < )
= = = = da) 0n | || s >
t,°C Q S| g S Q) o|lo| ES S A | CeneKTus
o = 2 B = H | =H| BB = <
8 & > 3 o o S 5 & 5 o | HOCTB IIO
=
o M|\ & " ~ g | n-110b, %
= Q o
= a9
[©) =

300{ 31.5) 93854 |03 |33.7 |395 1.8 11.8 | 5.8 1.6 44,9

350 39.8 100 7.1 | 0.8 | 324 |406 |29|7.1 |6.7 2.0 42.3

400 44,6 100| 8.6 | 1.7 | 32.8 | 425 34150 |22 3.1 42.1
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Bunno, uro oOpazoBaHue HEXeIaTeIbHOTO MpoaykTa 0-/{9b B mHTepBane
temrepatyp 300-400 °C cocrasmsmo 1,8-3.4%. Ha (dbopMax MEHTACHIIOB HAPSITY C
ANKWIMPOBAHUEM MPOTEKAIOT TaKXKe TUCIPONOPIUOHUPOBAHHE, H30MEp3allus
STHJIOEH30JIa U TPAHCATKUIUPOBAHUE 00pa3yIOMIMUXCs MPOAYyKTOB. CBUACTEILCT-
BOM IPOTEKAHUSI ATHX peaKUui sBIsIeTCd HaJIW4Yhe B MPOAYKTaX PEakluu To-
JyoJia, KCWJIOJIOB, TPUATHIOCH30JI0OB U JIPYIHX AalIKHJIAPOMATHYECKUX YTIIEBO-
JIOPOJIOB.

Ha pucynke nokazano BiusiHue MojbHOro oTHomeHus Si0,/Al,Os B H-
yIbTpacuiie Ha €ro KaTraJuTHYeCKHe CBOWCTBA B PEAKIMH ATKUIMPOBAHUS ITHII-
Oen3ona sTaHojoM. BunHo uro MonsHOe otHOmeHUE Si0,/Al,0O3 B H-ynbTpacuie
OKa3bIBAET CYILECTBEHHOE BIUSHUE HA €r0 aKTUBHOCTb U CEJIEKTUBHOCTH B PEaK-
[IUU ATKUJIMPOBAHUS ITHIOCH30J1a 3TAHOJIOM.

NS
o Ka]
S5 40+ lon @
= =
T 304 150 2
5 5
8 207 140 S
Q o
: 2
o 107 130 &
: t t =
60 100 200 5]
—>8102/A1203

3aBUCHUMOCTDH KOHBEpIHMH Db U ceNneKTUBHOCTH 110 7-J[9b 0T MOJIEHOTO OTHOIIEHUS
Si0,/Al,05 B yasrpacune (Vemosus: t=400°C, V=1,0 u™")

VBenuuenue cootHoueHusa Si0,/Al,O3 B 1IEOIHUTE 3aMETHO CHHIKAET KOH-
Bepcuio dTuibOeH30ma. OMHAKO, MPU STOM MPOUCXOIUT yBEIUYCHHE CEICKTHB-
HOCTH peakiuu ankuiaupoBanus. [Ipu yBenwmdenuu conepkanus SiO,/Al,O3; B
neosnute ¢ 61 10 103 mMpouCXOaUT CYIIECTBEHHOE CHUXEHUE COJEpkKaHUsl KCH-
no50B, 0-19b u apomarnyeckux yrieBoaopoaoB Co,. JlanbHeliee yBeTUudeHUE
cootHoueHust Si0,/Al,O3 B neonute 10 200 nMpakTUYECKH MOJABISET PEAKIUIO
TpaHcankiaupoBanus. Ha 3tom oOpasne B unaTepBaie temmeparyp 300-350 °C ne
Habmromaercst oopa3oBanue o-19b u apomarnyeckux yrieonoponos Co, a mpu
400 °C COZIEp’KaHUE MOCIIEIHEr0 HUYTOKHO U cocTasisieT Bcero 0,5 mac %. YBe-
nuyeHue cootnouieHus: Si0,/Al,O3 B 11€0JIUTE MPUBOIUT TAKKE MOBBIIICHUIO Ce-
JIEKTUBHOCTH 1I€OJUTa MO OTHOmmEeHuto K n-J9b. Tak, npu 400°C ¢ yBeJInue-
Huem cootHomeHus SiOy/Al,O; B H-ymerpacune ¢ 61 mo 200 nabmomaercs
MOBBIIIEHHUE CeJIeKTUBHOCTH 110 1-JI10b ¢ 42.1 1o 58.1%

[oBemmienne IIC B peakmuy alKWJIMPOBAHUS STUIOCH307a 3TAHOJIOM,
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OYEBHJIHO, CBSI3aHO C YMEHBIIICHHUEM KOHIICHTPAIMU CHUJIbHBIX KUCJIOTHBIX IICH-
TpOB mpu Bo3pacTaHuu cooTHoueHus Si0,/Al,O3; B mneonute. [elicTBUTENBHO,
KaK BUIHO M3 NaHHBIX Ta0.2 ¢ yBenuueHneMm Si0,/Al,Os B 1ieonmte HabIOMaeTCs
3HAYUTENIbHOE CHI)KEHUE KOHIIEHTPAIIMU CUIIBHBIX KUCJIOTHBIX LIEHTPOB (¢ 528 1o
321 MKMonL-q'l), KOTOPBIE YCKOPSIIOT MTOOOYHBIE PEaKIIMU-U30MEPU3AITUIO ITHII-
OcH30J1a ¥ TPAHCAKIIIMPOBAHUE TIPOAYKTOB IIPEBPAICHHS STUIOCH301a.

Tab6muna 2
Biausinue mosibHOro cootHomeHus Si0Q2/Al,O3 Ha KOHIEHTPALHIO
KHCJOTHBIX IIeHTPOB B H- yibTpacuiie

MounbHoe TMaXOC KoHuenTpanuus KMCI0THBIX
OTHOILCHHA LEHTPOB, MKMOJIb 4 '
Si0,/AL,0; Dopwma I Dopwma Il Dopma I Dopwma II

61 195 408 625 528
103 192 372 597 374
200 188 358 585 321

Takum o6pazom, H-popMbl yiabTpacuioB Hapsly ¢ alKHJINPOBAHUEM DTHII-
OCH30JIa ATAHOJIOM YCKOPSIIOT TaKXKE€ PEAKIUH H30MEPHU3AIHI0, JHUCIPOIOPIIHO-
HUPOBAaHHE UM TPAHCAJIKUIMPOBAHUS apOMATUUYECKUX YTIEBOJIOPOAOB M, CIENO-
BaTEJbHO, BEIYT Ce0sl KaKk MHOTO(YHKIIMOHAIIbHBIE KAaTaTUTHUYECKUE CHCTEMBI.
Veenuuenue cootHommenus Si0,/Al,Os B H-ynbTpacuiie CymecTBEHHO CHUXAET
KOHIICHTPAIMIO CHJIBHBIX KHUCIOTHBIX IIEHTPOB, YTO CIIOCOOCTBYET MpeAoTBpa-
[ICHUIO TMOOOYHBIX PEaKUMUA W MPUBOJUT K TOBBIIMICHUIO CEJIEKTUBHOCTH LIEO-
JITA 110 OTHOIICHUIO K n-J10b
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H-ULTRASILDO Si0,/A1,0; MOL NiSBOTININ ETILBENZOLUN ETIiLLOSMO
REAKSIYASINDA ONUN KATALITIiK XASSOLORINO TOSiRi

T.0.QOHROMANOV
XULASO

300-400 ° C temperatur intervalinda axin tipli qurguda, ideal sixlagsdirma reaktorunda hid-
rogen axini soraitindo, atmosfer tozyiqindos, SiO, / Al,0; molar nisbatinin etilbenzolun etillogmo
reaksiyasinda H -ultrasilin tursu vo katalitik xassolorine tosiri Oyronilmisdir. Gostorilmisdir ki,
Si0, / Al,O; nisbetinin 61-don 200-0 gador artmasi ilo p-dietilbenzola gors selektivlik artir. Para
selektivliyin artmas1 H -Ultrasilds Si miqdarinin artmasi ilo giiclii tursu markozlorinin vo ad-
sorbsion tutumlarinin azalmasi ils slagadardir.

Acar sozlar: H-ultrasil, etillogmo, etilbenzol, p- dietilbenzol

EFFECT OF THE MOLE RATIO OF SiO,/ A1,0; IN H-ULTRASYLE ON ITS
CATALYTIC PROPERTIES IN THE ETHYLBENZENE ETHYLATION REACTION

T.0.GAHRAMANOV
SUMMARY

In the temperature interval of 300-400 ° C, in a flow-through installation in the reactor of
ideal displacement in hydrogen-flood atmosphere, the effect of the SiO, / Al,05; molar ratio on the
acid and catalytic properties of the H-ultrasyle zeolite in the ethylbenzene ethylation reaction was
studied. It is shown that, owing to the increase of the SiO, / Al,O; ratio from 61 to 200, the
selectivity according to para-diethylbenzene increases. An increase in para-selectivity is caused by
a significant decrease in the concentration of strong acid sites and the adsorption volume of
zeolites by an increase in Si content in H-ultrasyle, and due to this, the selectivity of the catalyst
according to p-diethylbenzene increases.

Key words: H-ultrasyle, ethylation, ethylbenzene, p-diethylbenzen

Iocmynuna 6 pedakyuio: 15.11.2017 2.
Toonucano xk neuamu: 09.04.2018 a.
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OBJIATOPAXKUBAHUE BEH3WHOBOW ®PAKIIUN
HA BUMETAJIVIMYECKHUX NEOJIMTHBIX KATAJIU3ATOPAX

C.O.MUP3AJINEBA, H®.AXMEJOBA, C.C.JAJALIEBA,
.. AXMEJOB, C.2.MAMEJIOB
bakunckuii I'ocyoapcmeennuiit Ynueepcumem
akhmed@mail.ru

H3zyueno coemecmuoe mooupuyupyrowee oeticmsue ocpopa, iceneza u meou Ha
KUCIOMHblEe U KaAMAalumuyeckue ceotucmea OUMemaiiuiyeckux Kamaiuzamopos Ha OCHOGe
HEeHmMAcUa 6 npoyecce 0OIALOPANCUBAHUSL NPSMOSOHHOU OEH3UHOBOU PpaKyuu 6 OMCymcmaue
6000p00a. Ycmanosneno, 4mo npu cOBMeCmHOM MoOuduyuposanuu gocpopcodepaicaujeco
H-newmacuna osicenezom u medvio npoucxooum o0pazo8anue HO8biX UOPO-0ecUOPUPYIOUUX
YeHmpo8 U KUCIOMHBIX YeHmpoe cpednei cunvl. Ilpu maccosom omuowenuu Cu:Fe:P=1:3:2
oocmuzaemcs ONMUMAILHOE COOMHOUWIEHUE IMUX YEHMPOS, 4Mo obecnedusaem yeeiudeHue
CKOpOCMU  U0MEPU3AYUY H-NAPADUHOE U aAPOMAMU3AYUY NAPAPUHOBHIX U HADMEHOBbIX
y2neso0opo0os. Beedenue 6 yeorum gocgopa cnocobcmeyem yeeruueHuio 6bixo0d HCUOKUX
npooyKmos, a 8eedenue dcenesa u Meou Yeeaudusaem, coomeemcmeeHHo, apomMamusupyouyIo
U UBOMEPUVIOULYIO AKMUBHOCHTb KAMAIUZAMOPA.

Knrouesvie cnosa: H-nenmacun, scene3o, meds, gpocgop, obrazopadxcusanue, npsmo-
20HHAA OeH3UHO08As PPaAKYU.

CoBpeMeHHBIE TIpoliecchl HedTenepepaboTkn U He(MTEXUMUU OCHOBBI-
BAIOTCS HA KaTAIMUTUYECKUX peakiusax. Katanutuueckuil pudopMHUHT SBISIETCS
[JIaBHBIM TIpolieccoM HedTenepepaboTKy, MO3BOJSIONIUM MOTYYUTh BBICOKO-
OKTAaHOBBIC KOMIIOHCHTBI MOTOPHBIX TOIINIMB WU HWHAWBUAYAJIIBHBIC apOMaATH-
YecKue yriieBoaopoAsi [1].

TpaauIMoHHO MPOIECC KATAIUTUYECKOTO PUGOPMUHTA OCYIIECTBISETCS
Ha KaTalln3aTopax, MPeACTaBISIONUX COO0N OKCUJ alFOMUHHUS, C HAHECEHHOU
IJIATUHOM, ITPOMOTHPOBAHHOM PEHUEM, B Cpele BOJOPOICOACPIKALIETO Tas3a
[2.3]. OgHako 3TH KaTaJM3aTOPHI OOJAJAIOT PSIOM HEAOCTATKOB: MCIOJIB30-
BAaHUC JOPOTOCTOANIUX KOMIIOHCHTOB, HCBBICOKASA TCPMUUCCKAA CTaGI/I.HBHOCTI:,
HEO0OXOUMOCTh TPOBEACHHS CIOXKHOW pereHepanuy, MpoTeKaHue Mpoliecca
noa AJaBJICHUCM BOAOPOAA, 3HAYUTCIILHBIC DHCPICTUYCCKUC 3aTpPAaThI. Bcé sT0
00yCIaBIMBACTIIONCK U pa3pabOTKy OoJiee NEMEeBBIX U BHICOKOI(PHEKTUBHBIX
KaTaJan3aToOpOB, HE COJAEPKAIIUX OJIATOPOJHBIX METaUIOB, a TaKXKe MPHUH-
UITHAIBHOHOBBIX YCIIOBUN MPOTEKAHUs peakiuii pudopMuHra.
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Jlnst mpon3BOICTBAa MOTOPHBIX OCH3WHOB MOBBIMICHHON «3KOJIOTHYECKOM
YUCTOTHD» HEOOXOIMMO YMEHBIICHHE COJEPIKAHUS B HUX apOMATUYECKUX YT-
JIEBOJIOPO/IOB U YBEIMUYEHHE U30MapapUHOBBIX YIJIEBOJAOPOJIOB, TaKKE MOBbI-
[IAFOIIUX OKTAHOBOE YHCIO TOIUIMBA, YTO MOXET OBITh JOCTUTHYTO MpH-
MEHEHHEM KaTalU3aTOPOB HOBOTO IOKOJIEHHS, CIIOCOOHBIX K OOpa30BaHHUIO
BBICOKOOKTAHOBBIX B HECTAHIAPTHBIX YCIOBHUSX MPOBEICHUS KOHBepcuu 0e3
M0JIa4¥ BOJOPO/Ia B PEaKIIMOHHYIO Cpely IPH aTMOC(HEPHOM J1aBIICHUH.

Takum TpeOOBaHMSAM OTBEYAIOT IICOJMMTHI M3 ceMeicTBa meHTacuia [4-6].
HanbGonee mnepcrneKTHBHBIMEU Ha CETOAHAIIHUN JEHb SBJISIIOTCS Pa0OTHI, CBS-
3aHHBIEC C UCCIIEIOBAaHUSIMU aKTUBHOCTH KaTaJIM3aTOPOB Ha OCHOBE MEHTACHUJIOB B
pudopMuHre HE(TSIHOTO CHIPbS, C AKIIEHTOM Ha TOBBILIICHUE BKJIaJa pPEeaKiuu
M30MEPH3AIIH, CIIOCOOCTBYIOLIMX 00JIaropayKMBaHHIO MOTOPHBIX TOILIUB [7-9].

B paGotax [4-6] nccinenoBaHoO BIHMSHUE PA3TUYHBIX MOAUPHUITAPYIOIINX
3JIEMEHTOB Ha KaTaJIUTUYECKHE CBOIMCTBA NMEHTACHJIOB B Ipoliecce obyaropa-
JKUBaHHS TIPSIMOTOHHON O€H3MHOBOHM (pakmuu. bumerammmueckue karanusa-
Topbl HAa ocHOBe neHTacuioB (Pt-Fe, Pt-Ga, Zr-Ga) nposiBuiiu 6oJiee BEICOKYIO
AaKTUBHOCTh U CEJEKTUBHOCTH B IPOIIECCE IOBBIIIEHHUS OKTAaHOBOTO 4YHCIIA
(OY) npsiMmoroHHBIX O€H3UHOBBIX (pakuuii [7-9].

Opnako B JMTepaType OTCYTCTBYIOT JaHHBIE O BIMSHUM MEOU Ha KaTa-
aUTUYECKHe cBolcTBa Fe-cozmepxallix NEHTacUiIOB B MPOLECCE NPEBpAIECHUS
MPSIMOTOHHBIX OC€H3MHOBBIX (Ppakiuii. B CBsA3M ¢ 3TUM, 1EIbIO HACTOSAIIEH pa-
OOTHI SIBISUIOCH MCCIIEIOBAaHUE BIMSHUSA JKelie3a, MEIU U MX KOMOWHAIMU Ha
KHUCJIOTHBIE U KaTaJUTHYECKHWE CBOMCTBA MEHTacwia B Ipolecce obiaropa-
JKUBAHUS IPSIMOTOHHOM O€H3MHOBOU (PpaKiiuu.

JKCNepuMeHTAIbHAA YaCTh

B xauectBe wucxogHoro ObUI BBIOpaH IIEOJIMT THIA MEHTAcUIa C
Si0,:Al,03 = 61. H-popmy 11eosuTa mosryyany mo METOJMKE, OMMCAHHOM B [9].
Karanuzatopsr, MomuduimpoBanabie xeine3oM U (Hochopom, MoTydaaud cie-
aytomuM criocobom: 1ieonut B H-popme npubasnsii K pacTBOpy 30151 OKCUAA
amoMuHus. Jlamee TOTOBMJIM pPAacTBOp TIeKCaMETHJICHTETpaMUHAa U K HEMY
npubaBsM ruapodocdar aMMOHHUS B TAKOM KOJIMYECTBE, YTOOBI CO/IEPIKAHUE
doctopa B katanmuzatope cocraisiio 1,0-2,0 mac.%. IToT pacTBOp npubdaBIsIIU
K CMECH LIECOJMT/30JIb OKCHAA ATIOMUHUS. 3aTeéM CMeCh AMCIEPrUpOBaU B
macisiHoit 6are mpu 90°C 1 BBLIEpKUBAIIH B 3T0i Gaue mpu Temieparype 150°C
1o obpazoBanus ruaporess. Chepbl ruaporens yaamsim U3 0aHd, TPOMBIBAIN
1,0% BOOHBIM PACTBOPOM AMMMAKA, CYIIMIM HA BO31yX€ M IMPOKAJIMBAIU MPU
550 °C B Teuenme 4 wacos. IIpokaeHHbIe cepbl NPONHUTHIBAIN B PACTBOPE
HuUTpara xene3a B pacuere Ha 1,0-3,0 mac.% »xenmeza B cocTaBe Karaausaropa.
OO0pa3zer] cymuiyu Ha BO3AyXe M MPOKAIUBATIH TPU 500°C B TedeHue 4 4acos.
buMmerannuyeckue kaTaau3aTopbl MOTy4Yalld MPONUTHIBAHUEM >KEIIe30COoepikKa-
mux o0pas3loB pacTBOpPOM HUTpaTa Meau B pacuere Ha 0,5-1,5 mac.% menu B
cocraBe Karanuzaropa. Ilociae 3Toro karamu3aropbl HOJBEPrajiid CYyIIKE H
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npokanuBaHuio. Bee mpurotosienHbie o0pasibl coaepkanu 25 mac.% cBs3yro-
mero — A1203.

[IpeBpamenusi TpSIMOTOHHON OEH3MHOBOW (Ppakiuu HCClIeoBaId Ha
YCTaHOBKE IPOTOYHOIO TUIIA C KBAPLIEBBIM PEAKTOPOM CO CTALlMOHAPHBIM CIIOEM
KatanmzaTopa. OMNbITHl MNPOBOAWIM TpUTEMIIEpAType 350-430°C ¢ 10mn
KATa/lN3aTopa ¢ 00BEMHONH CKOPOCTH MOJAYH CHIPbsS 2 4 .JIPOLYKTH PeaKiiu
AHAIM3UPOBAIM XpoMaTorpauyeckuM METOJIOM. YCIIOBUS aHAlU3a OINHCAHBI
B pabote [9]. B kauectBe chipbsi ObLTa BHIOpaHa MPSMOTOHHAS OCH3MHOBAs
dpakums ¢ bakuackoro HedTenepepadaThIBaOIIETO 3aBOa A3CpUST.

XapaKkTepUCTUKU TPSIMOTOHHOM (hpaKIiy MPeCTaBICHBI HUXKE.

InotHocTs mpu 20 °C, xr/m’ 757
dpaxumoHHslii coctas, 'C YrneBogopoaHslii cocras, % Mac.
H.K. 82 napaguHOBbIE 28,3
10% 98 n3omnapauHOBbBIC 29,5
50% 113 Ha(TEHOBBIE 334
90% 148 apoMaTHUIeCKHe 8,8
K.K 162 OkTaHoBO€E 4ncio, MM 58

Pe3ysabTarsl M UX 00Cy:KIeHHE

B Tabn. 1 mpuBeneHbI KUCIOTHBIE CBOMCTBA MOTUGMHUIIMPOBAHHBIX TTEHTA-
cwioB. Bumno, uto momudumpoBanne H-meHTacwia jkene3oM NPUBOIUT K
CMEIICHUIO BBICOKOTEMIIEPATYPHOTO MHKA B 00J1acTh 00Jiee HU3KUX TeMIIeparyp u
CHIDKEHUIO KOHIIGHTPAIMK KUCJIOTHBIX IEHTpOB obenx (opm. C yBenmnmyeHHEeM
KOHLIeHTpauuu »kene3a B H-menracune no 3,0 mac.% NpoOMCXOOUT CHUKEHUE
KOHIICHTPAIIMM CHJIBHBIX KHCJIOTHBIX IIGHTpOB 10 312 MkMmonbe/T. BBenenue
docdopa u mMenu B cocraB Fe-comepxariero karamu3aropa HMPUBOIUT K JTallb-
HEHIIeMy CHW)XCHHIO KOHIIEHTPAIlMM CHJIBHBIX KHCJIOTHBIX TIEHTpoB. [lpu
yBEIMUYeHUU KOHIIeHTpauuu docdopa ¢ 1,0mac. no 2,0 mac.% B coctaBe obpasiia,
conepkamero 3,0 mac.% kene3a MPOUCXOIUT JaJIbHEWIEE CHM)KEHHE KOH-
[EHTPAIUH CHJIbHBIX KUCIOTHBIX IIEHTPOB 70 126 MKMOIB/T (00p.5).

Tab6muna 1
Kuciaorable ¢cBoiicTBa MOTU(DUIIUPOBAHHBIX KATAJIHU3ATOPOB
Tmax’ OC’
Ne KoHueHTpanust KHCJIOTHBIX
CocraB karajau3aropa MHKa 1ecopouuu
odpa3zna LHEHTPOB, MKMOJIb/T
aMMHaKa
1. H-TIC* 195 408 625 538
2. 1% Fe/H-TIC 185 383 379 346
3. 3% Fe/H-TIC 182 371 364 312
4. 3%Fe+1%P/H-TIC 181 327 267 214
5. 3%Fe+2%P/H-TIC 179 294 188 126
6. 0,5%Cu3%Fe2%P/H-TIC 178 278 166 112
7. 1%Cu+3%Fe+2%P/H-TIC 176 273 145 96
8. 1,5%Cu+3%Fe+2%P/H-TIC 174 257 127 73

*H-TIC — H-nenracun.
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JlononHuTenbHOe MOIU(PULIPOBAHNE KaTanu3aropa cocTaBa
3%Fe+2%P/H-nenracuna Menplo 3aMETHO CHM)KAaeT KOHLEHTPALUIO CHIIBHBIX
KHUCJIOTHBIX LEeHTpoB. [Ipu yBennueHnn conepaHusi MEIU B COCTaBE KaTaln3a-
topa 3%Fe+2%P/H-I1C0,5 no 1,5 mac.% KoOHUEHTpaIysi CUIbHBIX KUCIIOTHBIX
IIEHTPOB CHIKAETCs ¢ 112 MKMOITB/TIIO 73 MKMOJIB/T.

Takum oOpazom, B pesynpTare Moauduimpoanusi H-menracuna Fe, P
uCu npoucxoauT nepepacnpeielieHue KUCIOTHBIX LIEHTPOB, TO €CTh MPOUCXOIUT
CYIIECTBEHHOE CHIDKEHHE KOHIICHTPAIIMA CHJIBHBIX KHUCIOTHBIX IIEHTPOB H
BO3pAcTaHHE COOTHOIICHUS CPEIHUX U CHIIbHBIX KUCIOTHBIX LIEHTPOB.

W3 Ttabn. 2 BUAHO, Y4TO MPHU UCIIOIB30BaHUU HeMoIupUImpoBanHoro H-
MEeHTacujIa ¢ yBEJIMYEHUEM TEeMIEpaTypbl peakiuu C 350°C o 430°C Beixoz
KUAKUX MPOIYKTOB cHUXkaercs ¢ 71,8 no 64,2%,a apoMaTuyecKux yrieBojao-
ponoB Bo3zpactaetr ¢ 10,6 mo 16,7%. Ha stom o0Opasiie B uccieayeMoM HH-
TEepBaJie TEMIEPATyp BBIXOJ H30MapadUHOBBIX YIIIEBOJOPOIOB MPOXOIUT
yepe3 MaKCUMYM, MPUYEM MPU TEMIIEpATYpE PeaKkIuu 380°C mo oTHOMmEHHIO K
HCXOJIHOMY CBHIPBIO COZepKaHue u3omnapaduHOB Bo3pacTaer Bcero Ha 3%, Ok-
taHoBoe uucio (OY) kartaimsarta Bo3pacTaeT ¢ 58 s ceiphsi a0 74. Mo-
mudunupoBanne H-meHTacuna ene3oM MPUBOIUT K YBEIIMYCHHIO COJEpIKa-
HUSl B KaTaJIU3aTe BHICOKOOKTAHOBBIX KOMIIOHEHTOB: M30Mapa(UHOBBIX U apo-
MaTHUYECKHUX YTIIEBOIOPOAOB. YBEIUUYCHHE KOHIICHTPAIIMH JKeJie3a B IIEOJIUTE C
1,0 no 3,0 mac.% npuUBOAWUT K BO3PACTaHHUIO COJEPKAHUS apOMATHUYECKUX
yrnesogopogos. Hampumep, npu 380 °C yBemmuenne conepikanus xenesa 10
3,0 mac.%, conxepxkaHue apoMaTHUYECKHX YIIIEBOJOPOAOB Bo3pacraer ¢ 14,8
mac.% mo 24,8 mac.%. Cregyer OTMETUTh, YTO Tpu MoAuQuIrpoBaHun H-
MEHTACHJIa JKEJIe30M 3aMETHO BO3PAacTaeT BHIXOJ M30Mapa(pUHOBBIX YIIIEBOJIO-
poaoB (¢ 33,5 % no 36,2 %). OkTaHOBOE YHUCIO KaTajiu3aTa BO3pPACTaeT A0
81,3.

Tab6muna 2
IIpeBpamenne NpsiMOrOHHBIX 0€H3MHOBBIX (PpaKIUil
HA OMMeTAUINYeCKUX KaTaau3aTopax
BruIXoa sKHAKHX YrieBogopoaHbIii cOCTAB KMIKUX

Ne T,°C | n %

oGpama y POIYKTOB, leOl.IyKTOB, mac.%
mac. % IIp.Y+Had.V | i-IIp.y O APY
350 71,8 57,7 30,5 1,2 10,6
1. 380 68,4 50,2 33,5 1,5 14,8
430 64,2 49,6 26,7 3,0 16,7
350 72,4 52,3 30,9 0,9 15,9
2. 380 69,5 41,8 34,2 1,2 22,8
430 64,8 38,8 31,1 2,0 28,1
350 70,3 44,6 31,8 0,8 18,1
3. 380 66,6 37,9 36,2 1,1 24.8
430 62,7 33,7 35,2 1,8 29,4
4 350 75,8 47,1 32,9 0,8 19,2
’ 380 74,1 35,7 37,8 0,9 25,6
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430 70,8 32,3 35,8 1,7 30,2

5 380 77,4 35,5 38,5 0,9 25,1
) 430 75,2 33,8 36,1 1,4 28,7
6 380 78,4 34,6 39,9 0,6 24,9
) 430 76,8 33,0 37,1 1,2 28,7
7 380 79,4 33,9 41,8 0,5 23,8
) 430 77,1 33,8 38,0 0,7 275
3 380 77,3 37,7 38,4 0,8 23,1
) 430 75,1 37,0 34,8 1,1 27,1

[Ip.Y-napadunossie yriaesopopoas:, Had. V- naprenossie yrnesogopost, Ou.- oneduHsl,
APYV- apomaTrudeckue yrieBoa0pOobl

Momudunmposanue Fe-H-mentacuna ¢ocpopom NpUBOIUT K yBEIH-
YEHHIO BBIXOJA KHUAKUX MPOAYKTOB MPEBPALEHUS MPSIMOTOHHBIX OEH3MHOBBIX
dpakumit. Ha o6pasue 4, coxepxamem 1,0 mac.% ¢ocdopa(380 °C) Bbixox
KUAKUX YTIIEBOJOPOAOB Bo3pactaeT a0 74,1 %, a comepxkanue uzomnapadu-
HOBBIX M apOMAaTHYECKUX YIJIEBOJIOPOJOB H3MEHSETCs HE3HAYMTeNnbHO. [lpu
yBEJIMUEHUU conaepkanusa ¢ocdopa B katanuzarope ao 2,0 mac.% (0b6p. 5)
BBIXOJ )KUJKUX MTPOIYKTOB Bo3pacTaet 10 77,4%.

MoaudunupoBanue obOpaszna katanmzatopa 3%Fe+2%P/H-TIC mennio
CYIIECTBEHHO TIOBBIIIACT COJIEPKAHHE H30Mapa(UHOBBIX YIJIEBOAOPOAOB B
Karajau3aTe. MakcumallbHOe coJepKaHue H30mapadUHOBBIX YIIIEBOJIOPOAOB
JIOCTUTaeTcs Ha KatanuzaTope 7, cogepxkameM 1.0% menu. OKTaHOBOE YUCIIO
KaTajau3ara, MOJy4eHHOTO MpHU 380°C na oOpasie 7, coctaBiser 86. YBenu-
YeHHUE COAEp)KaHUs MeOu B Karanuzarope 10 1.5% HeOmaronmpusTHO BIHSET
HaBbIXO/ H30mapaUHOBBIX M apOMaTUYECKUX YIiIeBOAOpoaoB. Moauduim-
pOBaHME JKEJIE30COACpKAIIMX KaTaIU3aTOPOB Meapl0 B KoiuuecTBe 1.0%,
CIOCOOCTBYET YBEIMUYEHUIO M30MEpHU3YIOIe akTUBHOCTH KaranuzaTtopa. Co-
JiepKaHue u30mapa(uHOBBIX YIIIEBOAOPOA0B Bo3pacTaeT 10 41,8 mac.%.

TakuMm 06pa3zoM, cpenu UcciaeAyeMbIX KaTalu3aTopoOB JIYULINM OKa3ajcs
oumeraimueckuil  karanmuzarop cocraBa 1,0%Cu+3%Fe+2%P/H-IIC (npu
cootnomenun Cu:Fe:P=1:3:2), kotopsiii mo3BossieT mipu temmneparype 380°C
NOJy4aTh KOMIIOHEHT O€H3MHa C OKTaHOBBIM uucioM OY= 86 u BBIXOJOM
79,4%.

W3meHeHne KaTalUTUYEeCKUX CBOMCTB TEHTACHJIOB NPH BBEJCHUH B HUX
momudukatopoB (Fe, Cu, P) cBsi3aHO ¢ CyIIECTBEHHBIM CHIKEHHEM KOHIICHT-
pauuM CHJIBHBIX KHUCIOTHBIX IIeHTpoB. Ha H-menracune, oGnanaromem Oornee
CHWJIbHBIMHA OpPEHCTETOBCKUMH KHCJIOTHBIMU IIEHTpaMH (538 MKMOJIB/T), CKOPOCTh
pPEaKIMK KPEKUHTa YIJICBOJOPOAOB CYILECTBEHHO BBIIIE CKOPOCTH PpEaKLUA
W30MEpU3alli U apOMaTH3alUK, YTO BEAET K Ooyiee HU3KOMY BBIXOAY MKHJIKUX
YTJIEBOZOPOIOB.

Takum oOpa3om, MpH OIMpPEETICHHOM COOTHOIIEHUH B KaTajlM3aTope Tpex
mogudukaropoB (Fe, Cu, P) MOXXHO M3MEHSTH COCTaB KaTajm3aTa U BBIXOJ
KHUJIKUX TPOIYKTOB B JKElTaeMylo CTOpoHy. lIpu BBeJeHHHM B IICOJIUT XKeje3a
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aKTUBHOCTB B PEAKLMIX apOMaTH3AlMK yBEIMYUBACTCS, IPH BBEICHUHU KE MEIU
U3MEHSETCsSl JeTUApHUPYIoIas (QyHKLHUS, YTO CIOCOOCTBYET YBEIHMUYECHHUIO M30-
MepHU3YIOIel aKTUBHOCTH, a P BBeIeHNH (hocdopa BO3paCTaET BBIXO KUIKHX
YIJIEBOAOPOZOB BCJEACTBUE OCIAOJICHUS W TepepaclpesieNieHus] KHCIOTHBIX

IICHTPOB.
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BiIMETAL SEOLIT KATALiZATORLARI iSTIRAKINDA BENZIN
FRAKSIYASININ ZONGINLOSDIiRILMOSi

S.E.MIRZOLIYEVA, N.F.OHMODOVA, S.S.DADASEVA,
E..OHMODOV, S.E.MOMMODOV

XULASO

Pentasil osasli bimetallik katalizatorlarin tursu vo katalitik xassolorino hidrogen istiraki
olmadan diizdistilla benzin fraksiyasinin zonginloesdirilmasi prosesinda fosfor, demir, misin
birga modifikasiyaedici tesiri Oyronilmisdir. Miioyysn olunmusdur ki, fosforlu H-pentasili
domir vo mislo birge modifikasiyas: naticosindo yeni hidrodehidrogenlosdirici morkozlor vo
orta qiivvatli tursu moarkazlori amals galir. Cu:Fe:P= 1:3:2 kiitls nisbatinde bu markazlarin opti-
mal nisbati alds edilir, bu ise n-parafinlorin izomerlogma va parafin va naften karbohidrogenlo-
rin aromatiklogma siiratlorinin artmasini tomin edir. Seolita fosforun slave edilmasi maye moh-
sullarin ¢iximinin artmasina sobab olur, domir vo misin oalavo edilmosi uygun olaraq aromatik-
logdirici vo izomerlogdirici aktivliyini artirir.

Acar sozlar: H-pentasil, domir, mis, fosfor, zonginlogdirmo, diiz distillo benzin fraksiyasi

45



REFINING OF GASOLINE FRACTION ONTO BIMETALLIC
ZEOLITE CATALYSTS

S.E.MIRZALIYEVA, NNF.AHMADOVA, S.S.DADASHOVA,
E.I.AHMADOYV, S.EEMAMMADOV

SUMMARY

The effect of Phosphorus, Iron and Copper on acid and catalytic properties of bimetallic
catalysts on the basis of Pentasyle in straight-run gasoline refining without Hydrogen has been
studied. It is confirmed that, under simultaneous modification of phosphorus-containing H-
pentasyle with Iron and Copper, the formation of new hydro-dehydration centers and acid
centers of medium strength is observed. The optimal ratio of these centers is reached at
Cu:Fe:P=1:3:2 mass proportion that provides the increasing of isomerization rate of n-paraffins
and aromatization of paraffin and naphthenic hydrocarbons. The phosphorus-added zeolite
leads to an increase in the yield of liquid products, and modification with Iron and Copper has
provided increasing of the aromatization and isomerization activities of the catalyst.

Key words: H-pentasyle, Iron, Copper, Phosphorus, refining, straight-run gasoline

Tlocmynuna 6 peoaxyuio: 12.02.2018 e.
Toonucano x neuamu: 09.04.2018 a.
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Moaqalada Sorvkimilor fasilasina daxil olan bitki noviarinin yayilmasi, nov torkibi,
bioekoloji, fitosenoloji, faydall xiisusiyyatlarindan, miihafizasinin artirlmasindan va samarali
istifadasindan bahs olunur. Aparilan ¢oxillik botaniki, geobotaniki tadqiqatlari asasinda miiay-
von edilmisdir ki, Nax¢ivan MR-in flora biomiixtalifliyinds Cupressaceae S.F. Gray-Sorv-
kimilor fasilosi 4 cinslo tomsil olunur: Cupressus L. - Sarv, Juniperus L. - Ardic, Platycladus
Spach [Biota (D. Don) Endl.] — Platicladus, Thuja L.- tuya. Bu cinslor oziinda asagidaki 12
novii va 2 formani birlagdirir: *Cupressus sempervirens L. *Cupressus sempervirens L. f.
Pramidalis, *Cupressus sempervirens L. f. horizontalis. Juniperus communis L., J. hemis-
phaerica (C. et Presl.), J. oblonga (Bieb.) Galushko, J. pygmaea (C. Koch) Imch., J. excelsa
Bieb., J. polycarpos (C. Koch) Takht J. foetidissima Willd J. sabina L. *J. virginiana L.
*Platycladus orientalis (L.) Franko, *Thuja occidentalis L.-qarb tuyasi. Ardic néviori Iyna-
yvarpaqlilar-Oxycedrus seksiyasina daxildir. Sarvkimilor fasilasino aid olan névilor giymoatli
efirvagh, darman va bazak bitkilaridir. Baglarin va parklarin flora tortibinda ardiclara az rast
galinir. Quraqliga va soyuga davamli olan ardiclarin qorunub saxlanmasi va samarali istifado
olunmas iictin arid seyrok mesaliklorin alverisli sahalorinds introduksiya va reintroduksiya
yolu ila artirilmasi vacibdir. Ardiclar quru dag yamaclarinda mesalorin salinmasinda, mesa
barpa iglorinda, hatta yeni bag va parklarin salinmasinda aparici rola malikdir. Bu magsadla
yuxarida geyd olunanlarla yanasi, kompleks todbirlarin hayata kecirilmasi magsadauygundur.

Acar sozlar: iynoyarpaqli, ardic, sarv, arid, kserofit

Naxc¢ivan Muxtar Respublikasinin kserofit tipli zongin florasi tarixi ba-
ximdan Araliq donizi, On Asiya vo Iran florasi ilo six genetik olaqodo inkisaf
edib formalagmigdir. Orazidoki bitki miixtolifliyi holo godim zamanlardan tod-
giqat¢1 tobiotsiinaslari, botaniklori, aczacgilar, fitokimyacilar1 vo paleobotanik-
lori ¢ox maraqlandirmigdir. Todqiqatcilardan S.H.Musayev, Q.F.Axundov,
A.M.Osgorov, T.H.Talibov, ©.S.ibrahimov, E.M.Qurbanov, S.C.Ibadullayeva,
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M.8.Qasmmov, T.A.Qasimova, 1.9.Sadixov, ©.M.Mommodov, A.D.Qonborli,
R.M.Nuriyev, F.Q.Movsiimova, H.M.Fatullayev, A.9.Quliyev, N.P.Mehdi-
yeva, B.S.Ibrahimov, S.A.Mommoadova, Z.R.Sultanova, F.X.Nobiyeva vob. 6z
elmi-todqiqat islorini @sasen vo ya qismon muxtar respublika orazisinds apar-
misg, bu regiondan elm ii¢iin, eyni zamanda Qafqaz, Azorbaycan vo Naxc¢ivan
floralarina yeni novlor daxil etmislor. Hazirda Naxgivan Muxtar Respublikasi
flora biomiixtalifliyi baximindan ¢ox zongindir. Buranin bitkiliyinin torkibindo
5 s6bayo, 62 siraya, 4 sinfo, 176 fasiloys, 908 cinso daxil olan 3021 ali sporlu,
cilpagtoxumlu vo cicokli bitki noviiniin oldugu molumdur ki, bu da Azarbaycan
florasinin 60,42%-ni, Qafqaz florasinin 43,15 %-ni toskil edir [14].

Nax¢ivan Muxtar Respublikasinda Sorvkimilor - Cupressaceae Rich. Ex
Bortl. fosilosinin ardic-Juniperus L., sorv-Cupressus (Tourn.) L., platicladus-
Platycladus Spach [Biota (D.Don) Endl.] vo tuya-Thuja L. cinslorinin novlori
yayilmsdir [2, 11, 13, 12]. Agac va kol bikiloridir. Hiindiirliiklori névlarinden
asili olaraq 25 sm-don, 25 metr arasinda doyisir. Asagi, orta, yuxari, subalp vo
yiiksok dag qursaqlarinda, dasli, ¢cinqilli yamaclarda, mesalords vo kolluglarda
bitirlor.

Fasilonin oksor novlari sonaye ohomiyyatli olub, oduncagindan istifads
olunur. Boazi novlori iso tibb sonayesi iigiin xammaldir. Homisoyasil olmasi vo
g6zol ¢otir omolo gotirmasi sobabindon bir ¢ox novlorindon yasillagdirimada
perspektivli bozok bitkisi kimi genis istifado edilir. Fosilonin biitiin niimayon-
dalarinin yarpaglart iyna va ya pulcuqgsakilli olub, zog iizerinds garsiligli, bozi
novlorindo iso doastolorlo yerlosirlor. Toxumla ¢oxalirlar. ©dobiyyat monbalo-
rinin aragdirilmasindan molum olur ki, fosilo daxilinds ciddi doyisikliklor apa-
rildigindan forgli rogomlor verilir. A.A.Qrossheym miilayim qursaqlarda yayil-
mis 60 novdon 6 ardic néviinliin Nax¢ivan MR-do oldugunu geyd edir. Hom-
cinin Juniperus isophyllos C.Koch noviiniin do bu regionun orta dag qursagina
gader 1200 m hiindiirliiklordaki dasli-qayali yamaclarda rast goldiyini gostarir.
Ancaq basqa menbolordo bu molumat yoxdur. O, ~Platycladus Spach [Biota
(D.Don)Endl.], “Cupressus L. cinsinin Nax¢ivan MR-ds olmasi barade molu-
mat vermir [7, 8].

Beloliklo, arazinin dendroflorasinda Sarvkimilor fasilosinin muasir mov-
geyi faktik materiallara vo oadobiyyat monbolorino [4, 5, 6, 9, 10, 12] gora
dogiglosdirilmis vo asagidaki sistematik icmali tortib olunmusdur:

Phyllum: Pinophyta
Classis: Pinopsida
Ordo: Cupressales
Fam.: Cupressaceae Rich ex Bortl.- Sorvkimilor
Subfam.: 1. Thujoideae Pilg.
Genus: Platycladus Spach [Biota (D.Don)Endl.] - Platicladus

1 (1)*P. orientalis (L.) Franko [Thuja orientalis L., Biota orientalis (L.)

Endl.]- Seorq platikladusu
Subfam.: 2. Juniperoideae C. Koch
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Genius: 2. Juniperus L.
Sect. 1. Juniperus
Genus: 2. Cupressus (Tourn.) L. - Sorv
2(1). Cupressus sempervirens L. f. pramidalis
3 (2) .Cupressus sempervirens L. f. horizontalis (Arizonica)
Genus. 3. Juniperus L. - Ardic
Section: Juniperus = Oxycedrus (Iynoyarpaqglilar)
4(1) J. communis L. - Adi ardic
= var. J. communis L. subsp. oblonga (Bieb.) Galushko
= var. J. communis L. subsp. hemisphaerica (J. & Presl) Nym.
= var. J. communis L. subsp. pygmaea ( C. Koch) Imch.
Section: Sabina (Mill.) Spach (Pulcuqyarpaqlilar)
5(2) J. excelsa Bieb. - Hiindiir a.
= J. excelsa Bieb. subsp. polycarpos (C.Koch) Takht.
6(3) J. foetidissima Willd. - Agiriyli a.
7(4) J. sabina L. - Qazax a.
8(5)*J. virginiana L. - Virginiya
Genus: Thuja L. - Tuya
9(1)*T. occidentalis L. - Qarb tuyasi

Fam. Cupressaceae Rich. ex Bartl. - Sorvkimilor fosilosi Naxg¢ivan MR-
in dendroflorasinda $6bo, sinis, sira, fosilo, 2 yarimfasils, 3 sektor, 4 cins, 9 nov
vo 4 yarimnovlo tomsil olunmusdur.

1. Platikladus - Platycladus Spach cinsinin bolgomizds bir ndvii modoni
sokildo becorilir. Sorq platikladusu - P. orentalis (L.) Franko. E.M.Qurbanovun
“Ali bitkilorin sistematikas1” dorsliyindo P. orentalis (sorq tuyasi) tuya cinsino
aid edilon bir nov kimi toqdim edilmisdir. “Agac vo kollar” kitabinda ayrica
Biota D. Don. - Biota cinsi kimi qeyd edilmisdir. T.H.Talibov vo ©.S.ibrahi-
movun “Naxc¢ivan Muxtar Respublikasi florasinin taksonomik spektri” kita-
binda Platicladus - Platycladus Spach cinsi, Sorq platikladusu - P. orentalis
novil kimi geyd edilmisdir. Sorq platikladusu odobiyyat molumatlarina asasan,
alverigli soraitdo 10-18 m-9 catan agac vo ya 1,5-9 m hiindiirliiytinds olan kol-
dur. Son vaxtlar bu név Naxc¢ivan Muxtar Respublikasi orazisino yasillasdirma
magsadile gatirilorak becarildiyindon yagh agaclara rast golmok olmur. Sorq
platikladusu kohno budaglar1 boz, yeni budaqlar1 iso sarimtil-qirmizi1 rongli,
pramidal vo ya yumurtagokilli formali, qlivvatli kok sistemina malik agacdir.
Budaglar1 bitkinin timumi boyiimo istiqgamotino paralel olaraq saquli miistovi
izorindo yerlogmisdir. Tumurcuqlart ndvbali olub, pulcugsuzdur. Plagiatrop
yarpaglart 1 mm-o godor xirda olub, uclar1 sivri, asag1 hissosi iso kiitlogsmis
sokildadir ki, alt hissasi ilo budagin saxasing bitisir. Erkok siinbiilciiklori 4 ciit
erkokcikdon ibarot olub, kiirogokillidir. Qozalar1 qisa zoglar iizorindo yerlosir.
Uzunlugu 10-25 mm arasinda doyisir. Uzunsov oval sokildadir. Yetisono qader
bork Ilotli, gdyiimtiil rongli, yetisondo lotlori agaclasaraq qirmizimtil-qohvoyi
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rong alir. Toxumlarinin uzunlugu 4-6 mm olub, qanadsizdir, uzunsov yumurta-
sokillidir, uclart sivritohor, qonur-gohvayi ronglidir. Qozanin pulcuqlarinin qai-
dosi yaxinliglarinda bir-bir vo ya iki-iki yerlogmisdir. Toxumlart homin il
yetisir. Istisevon, kolgoya kifayot qoder davamli, Nax¢ivanin qis saxtalarindan
zaror ¢okmoyan, torpaga az tolobkar olan, park vo xiyabanlarda yasillasdirma
moqsadilo okilmasi alverisli olan névdiir [13].

Sarv - Cupressus L. Qeyd olunan novlor Nax¢ivanda ¢ox normal inkigaf
edir. Gozal dekorativ goriinligo malikdir, artirilmasi tovsiyo edilir. Pramidal
sorv - Cupressus sempervirens forma Pramidalis *Horizontal sorv - Cupressus
sempervirens forma Horizantalis Arizon sarvi - C. arizonica Greene. Adi va ya
homisoyasil sorv do deyilir. 25 metra godor hiindiirlityiindo olub gozal ¢otir
omolo gotirir, mohz buna goro do bozok bitkisi kimi becorilir. Votoni Araliq
donizi 6lkoloridir. Naxgivan, Ordubad, Sorur sohorlorindo becorilir. Mart-aprel
aylarinda ¢igoklayir vo toxum verir [13].

Naxg¢ivan Muxtar Respublikasinda movcud odobiyyatlara asason bir no-
viinlin oldugu gostarilir. Son vaxtlar orazinin yasillagdirilmast mogsadilo Tiir-
kiya Respublikasindan Sorv cinsinin horizontal sorv tinglori gotirilorok Nax-
¢ivan sohorindo Z.Oliyeva adma poliklinikanin otrafinda vo Heydor Oliyev
adina sarayin otrafinda okilmisdir. Dekorativ bitkiloro maragi olan ohalinin
tasabbiisii ilo respublikamiza Pramidal sarv gatirilorak okilmisdir [10].

Sorv agacinin votoni orta Araliq donizi 6lkolori hesab olunur. Qadim
zamanlardan bori sorv agaci tibbdo dorman vasitesi vo dini mogsadlorlo
istifado olunur. Madoni formada diinyanin bir sira qabaqcil dovlotlorindo
becorilir, xilisusilo Fransada vo Marokkada genis plantasiyalar1 vardir.
Azorbaycanda kiico vo xiyabanlarin yasillasdirilmasinda modoni homiso-
yasil agac kimi genis istifado edilir.

Qadim zamanlardan bori sorv agaci tibbdo dorman vasitosi kimi islodilir.
Moadoni soraitdo becarilmasi vo distillasi osas etibarilo Fransa vo Marakkoda
aparilir. Eyni zamanda bu bitkidon alinan tobii efir yaglari lasyon vo otirlorin
hazirlanmasinda istifads olunur. Bitkinin bioloji foal maddalori asas etibari ilo
monoterpenlor vo efir yaglaridir. Sorv agacindan alinan efir yaglari sar1 vo yasil
rongdos olur. Efir yag: bitkinin iyns vo ¢ubuqlarindan buxar- distills tisulu ilo
ayrhir. Sorv agacinin on miihiim xiisusiyyatlorindon biri onun biiziicii olmasidir.
Bu yaglar masajda, vannada, buxar inqalyasiyasinda istifads olunur. Bitkiden
daxile, xarico igmo vo surtmo dormani kimi islodirlor. Masalon, babasil xasto-
liyinda, damarlarin varikoz genislonmasinds, yumurtaligin faaliyystinin pozul-
masinda, qrip zamani, mado-bagirsaq spazmalarinda, burun ganaxmalarinda 2-
3 damc efir yag1 1 ¢ay qasig1 bal, bir tike gqand va ya | ¢ay qasig1 miirabba ilo
giindo 3 dofo gobul edilo bilor. Vannalar soklindo damarlarin divarlarinin moh-
komlonmasindo, aybasi tsiklinin pozulmasinda, babasil xastoliyinds, soyuqdoy-
modo vannaya 7-9 damci olave edilir. inqalyasiya-depressiya, qorxu hissi, yu-
xar1 tonaffiis yolar1 xastaliklorinds 2-3 damc isti suya olave edilorok buxarini
gobul etmok maoslohatdir. Goyoskiirokdo giindo 2-3 dofo qulaga damizdirilir.

50



Oskiirokds, astma pristuplarinda 2-3 damci efir yag: burun dosmalina damizdi-
rilaraq burun nahiyasine yaxinlagdirithr vo nafos alinir. Bunlar, homginin an-
tispazmatik xiisusiyyato do malikdir. Belo ki, o buxar inqalyasiyasindan istifa-
da edilorak bronxit, astma vo Oskiirayin qarsisini alir. Qiciglandirict tasirs ma-
lik deyil, tam zororsizdir. Hemoroya qars1 giindo 2 dofo, 5 damci efir yagi, 10
qr etil spirti qarisig1 mohlulunda isladilmis tamponla agril1 yerlor isladilir. Sorv
agacindan alinan tobii efir yagi koskin ariglayandan sonra, dorido bas veron
qurislart aradan gotiiriir [12].

Sorv fasilosinin monsub oldugu niimayondolor qiymatli efiryagli, dorman
va bazak bitkiloridir. Baglarin vo parklarin flora terkibinds ardiclara az rast goli-
nir. Quragliga vo soyuga davamli olan ardiclarin qorunub saxlanmasi vo somarali
istifado olunmasi tigiin arid seyrok mesoliklorin alverisli saholorinds introduksiya
va reintroduksiya yolu ilo artirilmasi vacibdir. Ardiclar quru dag yamaclarinin
mesalosdirilmasinda, meso barpa islorinds, hatta yeni bag ve parklar yaradilma-
sinda aparici rola malik olmalidir. Bu magsadlo geyd olunanlarla yanasi, komp-
leks tadbirlarin hayata kegirilmosini magsadouygun hesab edirik.

Ardic - Juniperus L. cinsinin novlori homisoyasil kol bitkilori olub, qotaz
soklinds iic-ii¢ diiziilmiis iti tikanlar1 vo azgilobonzar cicoklori vardir. Yetigmis
meyvalori gqara rongdadir. Bu bitkiyo tobii halda Rusiyanin Avropa hissosindoki
kolluglarda, iynayarpaqli mesolordo vo Sibirde tosadiif olunur. Azarbaycanda
ardicin 6 novii, Nax¢ivan Muxtar Respublikasinin iso 5 novii var. Bunlarn ilk
dofa aczaciliq elmlori namizadi Yusif Korimov tobaboto daxil etmisdir. Dorman
moqsadilo ardicin meyvalorini tam yetisdikdon sonra toplayib, agiq havada vo
ya cardaqlarda qurudur, sonra istifadoyo verirlor. Onlarin osas tosiredici mad-
dasi 0,5-1,2% efir yagidir. Yagin torkibinoe miixtalif seskviterpenlar, pinen, ka-
dinen, ardic kafuru kimi maddaler daxildir. Bunlardan slave ardicin meyvelorin-
do 40%-dok sokor do vardir. Bu sokorin ¢ox hissasini gliikkoza toskil edir. Xalq
tobabotindo ardicin meyvalorindon domlomo vo bisirmo soklindo bdyrok xos-
toliklorindo sidikqovucu, eloco do hozm prosesini yaxsilagsdiran dorman kimi,
yeyinti sonayesinda is9 likor vo digar spirtli ickilorin torkibinds otir vo tamverici
maddo kimi islodirlor.

Meyvalarindon alinan efir yagindan yarasagaldan derman kimi Visnevski
molhominin torkibindo istifado edilir. Ardicin efir yagindan spirtli mohlul vo
molhom soklindo revmatizm xostoliyinda agrikosici vasito kimi do isladilir.
Ardicin odun hissesindon quru destillo yolu ilo alinmis qati gotrandan dori
xostaliklorindo dezinfeksiyaedici vo yara sagaldict dorman kimi istifads olunur.

Adi ardic - Juniperus communis L. (=J. oblonga (Bieb.) Galushko. ob-
longa (Bieb.) Galushko) ¢ox da hiindiir olmayan genis ¢atirli kollar vo ya uca-
l1g1 10 m-o godor olan kigik agacdirlar. Yarpaqlarinin yzunlugu 10-20 mm, eni
iso 1,5 mm-o qodordir. Yarpaqlart dosto - dosto olub hor dostodo iynosokilli 3
yarpaq vardir. Bork vo uzun uc hissosi sivridir. Ust torofi novaoxsar, alt toro-
findo tilo oxsar kiit ¢ixint1 vardir. Meyvalari kiiragokilli, gara rongli olub, qisa
ayaqciqlar iizorindo yerlosir. Meyvalori tok-tok qisa qoltuq ayaqciqlart tizorin-
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dodir. Diametri 0,4-0,6 sm olur. I¢arisindo ag1q qohvayi rongli iiciizlii 2-3 adod
toxumu vardir. Dagli, qayal, ¢inqilli vo nisbaton ohongli torpaglari olan yamac-
larda bitir. Toxumla vo vegatativ yolla ¢oxalir. Bunlar Akademik Hoson Oliyev
adina Zongoazur Milli Parki vo Arpacay Dovlat Tabiot Yasaqliglart srazisindo
yayildig1 orazilor nozarat altinda saxlanilmalidir.

Antropogen amillore moruz qaldigindan ehtiyati azalir, buna gors do Nax-
¢tvan Muxtar Respublikasinin “Qirmizi kitab”ina daxil edimisdir. Bu ndviin ar-
tirllmas1 moagsadilo AMEA Naxgivan Blmasi Bioresurslar Institutunun Nobatat
baginda 2006-c1 ildon becorilmoys baslanilmisdir. Qafqaz cografi tipine daxildir
(irridasiya il9).

Sok. 1. Juniperus communis L.

Hiindiir ardic -J. excelsa Bieb. Torpaga az tolobkar, quraqliga vo sax-
taya davamli, istiseven bitkidir. Catiri enli pramidal sokilinds, hiindiirliiyii bit-
diyi yerin soraitindon asili olaraq 1,5-9 m arasinda doyison agac vo ya kollardir.
Sahbuz rayonunun Kegili, Bigconok, Giiney vo Quzey Qislaq, Sorur rayonunun
Qaraqus vo Ardic daglarinda, Culfa rayonunun Araciq dagi otrafinda, Paradas
¢okokliyinda vo Ilanlidagda tok-tok rast golinir. Saylar1 getikco azaldigina gora
Nax¢ivan Muxtar Respublikasinin “Qirmizi kitab”na daxil edimisdir. Bu novii
artirmaq magsadilo AMEA Naxgivan Blmasi Bioresurslar Institutunun Nobatat
baginda becormoya baglamislar [3].

Qazax ardici - Juniperus sabina L. Statusu: Endangered - EN Blab (ii,
1i1). Qaraqus dagi, Bigonok vo Bist kondlori otrafindaki meso konarlarinda,
subalp vo bozi hallarda alp qursaginda 3000 m hiindiirliikklordo yayilmisdir.
Cinqilliglarda, ohongli-dasli yamaclarda vo bazon iso seyrok kolluglarda bitir.
Ikievli vo bozon birevli bitkidir, goévdesi oyilib-qalxan va nisbaton sorilon
koldur. Qabi1g1 qirmizimtil-bozdur, yarpaqli budaqglar1 doyirmidir, nazikdir vo
yasildir. Yarpaglari iynoasokilli, nostorsokilli- xotvaridir, yaxud rombsokilli-nes-
torvaridir, kiromidsokillidir, arxa torofi qabariq, tilo oxsardir. Ortasinda oval-
sokilli vozi vardir, Xxosa golmoyan koskin iylidir. Iyno yarpaglari 3 il bitkinin
tizorindo qalir, budaglarin uclarindaki erkok hamas cigoklori dik dayanandir.
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Ovalsokillidir, topalori doyirmidir, arxasi yasti olub, iizorindo vozili pulcuglar
vardir. Erkok cicoklori 10-15 odod yumurtavari-qalxanaoxsar erkokcikdon
ibaratdir. Bunlarin hor birindo 3-7 toz kisociyi vardir. Disi ¢i¢oklori 4-6 odod
kiit uclu yumurtavari pulcuqludur, onlarin arasinda yumurtaciglar yerlogsmisdir.
Qorbi palearktik cografi tipino daxildr [13].

Meyvasi tok-tokdir, boldur, kicikdir, 4-6 mm enindodir vo uzunlugu iso
6-8 mm-o ¢atir, doyirmi-oval, yaxud tamamilo kiirogokilli, qara-goy ronglidir
vo gOylimtiil cizgilidir. Pulcuqglar sayca 4-6 adoddir, qarsi-qarsiya diiziilmiis-
diir, bir-birino s1x birlogmisdir. Toxumu ¢ox vaxt 2 adad yaxud 1-6 oadad olub,
ovaldir, yaxud yumurtagokillidir, xarici torofdon koskin ifado olunan ¢ixintili vo
parildayandir. Dorman vo bozok ohomiyyatli bitkidir. Kserofitdir. Qarbi pa-
learktik dagliq cografi areal tipino daxildir.

Sak. 2. J. excelsa Bieb. Sak. 3. Juniperus sabina L. Sak. 4. J. foetidissima Willd.

Agir iyli ardic - J. foetidissima Willd. 2-6 m hiindiirliiyiindo agac vo ya
kollar olub, orta, yuxar1 vo subalp qursaqlarinda hom seyrok mesoliklordo vo
hom do tok-tok rast golinir. Olverigli yerlordo bozon agaclarin hiindiirliiyii 15-
16 metro catir. Culfa rayonunun Xanogah seyrok mesoliyindo 15 metro catan
pramidal agac vardir. Torpaga az tolobkar, quraglifa vo saxtaya davamli,
istisevon bitkidir. Ikievli, bazan birevli, xosagolmoyan iyli bitkidir.

- Juniperus communis

0000

Sak. 5. “Qirmuz1 Kitab”a daxil edilmis ardiclarin rast golindiyi arazilor
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Bozok vo dorman ohomiyyoti vardir. Ilanhidagda, Batabat massivindo,
Bigonok vo Niis-Niis kondlarinin otrafinda rast golinir. Saylar1 getikco azaldi-
gina goro Nax¢ivan Muxtar Respublikasinin Qirmizi Kitab1”na daxil edimisdir.
Bu névii artirmaq maqgsadi ilo AMEA Naxcivan Bolmosi Bioresuslar institu-
tunun Nobatat baginda becormoayo baslamislar. Ardiclarin oksoriyyati “Qirmizi
Kitab”lara daxil edilmisdir. Sorqi Araliq denizi cografi tipina daxildir [3].
Umumiyyatlo, ardiclar nadir, endemik, yayilma areali kicilon vo mohv olmaq
tohliikosino moruz qalan bitkilor hesab olunurlar. Nax¢ivan MR-in flora
biomiixtalifliyindos olan 5 ardic bitkisindon 4-ii (1 név madoni bitkidir): 1 nov -
J. foetidissima Willd. Azorbaycanin “Qirmizi Kitabi”na [1]. 4 novii: Juniperus
communis L. (= J. oblonga (Bieb.) Galushko), J. excelsa Bieb.. J. foetidissima
Willd. , J. sabina L. “Nax¢ivan MR-in Qirmizi Kitabipna daxil edilmisdir [3].

Virginiya ardici -J. virginiana L. Cox da hiindiir olmayan, goyiimtiil,
daginiq budaqli agac va ya koldur. Yiiksok bazok effektino, quraqliga vo saxta-
ya davamliligina goro konardan gotirilorak introduksiya olunmusdur. Dekorativ
gorkomo malik oldugundan yasillagdirma {igiin genis istifado edilmasi tovsiya
olunur. Hazirda Nax¢ivan MR-in xiyabanlarinda, bag vo parklarinda bozok
bitkisi kimi becarilir [9, 10].

Sok. 6. Sorv - Cupressus L., Sok.7. Platicladus orientalis ~ Sak. 8. *Thuja occidentalis L.
f.oiramidalis (L.) Franko.

Tuya - Thuja L. cinsino monsub olan Sorq tuyasi - Thuja orientalis re-
gionun bag vo meyvalari qoza-gilomeyvadir. Tiind rangda, six gdyiimtiil lokali,
sirin lotli, 5-10 mm diametrli kiiro sokillidir. Meyvado toxumlar bir-bir vo ya
iki-iki olur. Onlar doyirmi-yumurtavari, kiitbucaqli, parlaq rongdadir. Odun-
cagin niivasi tiind qirmizidan ¢ohray1 rongo qodor doyisir. Qisda iynoyarpaglari
bondsayi rong alir, yazda iso bu rong itir. Aprel-may aylarinda ¢igoklayir.
Qoza-meyvalori ¢i¢ok agdigi ilin payizinda yetisir. Tinglori 6-7 yasinda meyvo
vermoyd baslayir. Toxumla c¢oxalir. Torpaga az tolobkardir, Nax¢ivan sorai-
tindo yaxsi inkisaf edir. Nax¢ivan Muxtar Respublikasinda tuya cinsinin bir
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novii modoni halda becorilir ki, bu da Qorb tuyasidir. Son vaxtlar Nax¢ivan
Muxtar Respublikasinda binalarin otrafininin yasillagdirilmasinda Qorb tuya-
sindan genis istifado edilmisdir. Cavan agaclar pramidal vo sonra yumurtaya
oxsar ¢otir omolo gotirir. Hazirda bolgodo olan agaclarin oksoriyyati cavan
agaclardir. Yagh agaclar 10 m hiindiirliiyiindo olub, modoni kulturada becarilir.
Qorb tuyasmin budaglart saxslordon toskil olunmusdur ki, bu saxslorin yasti
torofindoki yarpaqlar yasti, yan torofindoki yarpaqlar iso uzunsov olurlar. Yar-
paqglarin uzunlugu 3-4 mm, pulcuqvari tiind yasil rongdadir. Qisda yarpaqlarin
rongi qonurlasir. Toxumlar1 qozalarda, yastilagmis sokildodir. Sar1 rongli, {izo-
rinda gotran vazilori olan iki ensiz yan qanadcigi vardir. Kolgayo, saxtaya, qaz-
lar vo toza garst davamlhidir. Nax¢ivan Muxtar Respublikasinda ¢ox yaxsi inki-
saf edir. Qarb tuyasinin ¢atirlorinin formasina vo iynalarinin rongina gors bir-
birindon forglonon formalart mévcuddur ki, bunlardan bélgodo pramidal, kiiro-
yaoxsar, siitlinvari ¢otirli, qizili sar1 vo yasil yarpaql bitkilors rast golinir. Nax-
¢tvan, Sorur, Ordubad Sahbuz vo Culfa sohorlorinds bazok bitkisi kimi okil-
misdir. Mart-aprel aylarinda ¢icokloyir vo toxum verir. Kserofitdir. Darman
bitkisi kimi do ohomiyyatlidir.

Coxillik botaniki vo geobotaniki tadqiqatlar zaman1 miioyyon edilmisdir
ki, Nax¢ivan MR-in flora biomiixtolifliyindo Cupressaceae Rich. ex Bartl.-
Sorvkimilor fosilosinin 4 cinsi: Cupressus L., Juniperus L., Platycladus Spach,
Thuja L. daxil edilir. Bu cinslor 6ziinds 12 novii vo 2 formani birlogdirir: *Cup-
ressus sempervirens L. f. pramidalis, *Cupressus sempervirens L. f. Horizon-
talis, Juniperus communis L., J. hemisphaerica C. et Presl., J. oblonga (Bieb.)
Galushko, J. pygmaea (C. Koch) Imch., J. excelsa Bieb., J. polycarpos (C.
Koch) Takht., J. foetidissima Willd., J. sabina L., *J. virginiana L., * Platycla-
dus orientalis (L.) Franko, *Thuja occidentalis L. Ardic ndvleri Iynoyarpaq-
lilar - Oxycedrus seksiyasina daxildir.

Sarvkimiler - Cupressaceae S.F. Gray fasilosinin biitiin novlari efiryagli
bitkilordir. Bitkilordo olan efir yaglarinin totbiq saholori iso coxdur. Xiisusilo
efir yaglar1 aromatik sonayenin ovozedilmoz bir hissosidir. Ardic bitkilorinin
efir yagindan somorali istifado olunmasi1 mogsadilo asagidaki todbirlorin hoyata
kecirilmosini toklif va tovsiyyo edirik:

1. Ilk névbada ardiclarin qorunmasi, yabani vo becarilon ndvlarinin ar-
tirilmasi, introduksiya va reintroduksiya yolu ilo barpa olunmasi, arid seyrok
mesoaliklorin, quru dash. qayali yamaclarin, maili topoliklorin, yol konarlarinin
yaxsilasdirilmasinda istifadasi, tarlagoruyucu ardicliq meso zolaglarinin salin-
masi, xalq tosorriifatinin miivafiq sonaye saholorinds totbiq imkanlarinin aras-
dirilmasi.

2. Efir yaglarinin kosmetik, otriyyat, qida qatqist vo miialico mogsadilo
isladilmasi, son dovrlerds diinya miqyasinda genis totbiq olunan Fitoterapiya
vo Aromaterapiya kimi miitoroqqi miialico iisullar ila totbiqi.
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BUO3KOJOI'MYECKHUE OCOBEHHOCTHU U 3BHAYEHUE KUITAPUCOBBIX,
PACITPOCTPAHEHHBIX BO ®JIOPE
HAXUYBIBAHCKOI ABTOHOMHOM PECIIYBJIMKHA

M.T.J/ KABBAPOB, 3.M.I'YPBAHOB, ®.X.HABUEBA, A.lll. UBPAT'NMOB
PE3IOME

B manHO# cTaThe pedb HAET O PACHPOCTPAHEHWH, BHAOBOM COCTaBe, O OHMO3KOJIO-
THYECKUX, (PUTOIEHOJOTMYECKUX, IMOJIE3HBIX OCOOCHHOCTSX, 00 OXpaHe W palUOHAJIbHOM
UCIIOJIb30BaHUE KHMIApUCOBBIX. Ha OCHOBE MHOTrOJETHHX I'€00OTaHWYECKHX HCCIEIOBAHUIX
orpeziesieHo, 4To BO (iope aBTOHOMHOI pecnyOnnku cemelictBo Kumnapucosbie (Cupressa-
ceae) npenctasieH 4 ponamu: Cupressus L.-xumapuc, Juniperus L.-moxoxeBensHUK, Platycla-
dus Spach (Biota (D.Don) Endl )-IJIOCKOBETOYHUK, Thuja L.-tuya. DTH poJbl COEAUHSIOT ClIe-
JLyIOIIHX BUIIOB H hopm: Cupressus sempervirens L., Cupressus sempervirens L., ¢. Pra-
midalis, “Cupressus sempervirens L., {.horizontalis. Juniperus communis L., J.hemisphaerica
(C. et Presl.), J.oblonga (Bieb.) Galushko J.pygmaea (C.Koch) Imch., J.excelsa Bieb.,
J.plycarpos (C.Koch) Takht, J. foetidissima Willd., J.sabina L., *J.virginiana L., *Platycladus
orientalis (L.) Franko, "Thuja occidentalis L.-qorb tuyasi. Buisl MO%OKEBEIbHMKA OTHOCATCS
Ha CeKuuio XBOHHBIX-Oxycedrus. Bunpl cemeiictBo Kumapucossie (Cupressaceae) ueHHbIE
a¢upoMacInyHbIe, JICKApCTBEHHbIE U JEKOpaTUBHBIE pacTeHus. Bo ¢uiope camgoB u mapkos
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MOJIKEBCJIBHUKU PACIIPOCTPAHAKOTCA PEAKO. OueHb BaXKHO Pa3MHOKCHHUEC criocobamu HUHTPO-
AYKIUU U PECUHTPOAYKIHU B XOPOMIUX YCIOBUAX APUAHBIX PEAKOJICCHAX IJIA OXpaHbl U pa-
HHOHaHLHOﬁ HCIIOJIb30BaHUHN 3ach0yCTOﬁQHBOFO u M0p03OYCTOI7[‘~II/IB01"0 MOXKIKCBCJIbHUKA.
MoxkeBeIbHUKH UTparOT BAXHYIO POJIb B 3aKJIaJIOK JICCOB Ha CYXHMX T'OpHBIX CKJIOHAX, IpH
BO300HOBJIEHUU JICCOB, JAaXXC Ha 3aKJIaJKe CaJOB M IMAapKOB. C »sroit 1eJbLO, MapajljiCJIbHO C
BBIIIECTICPEYNCIICHHBIMA CUYNUTACTCA HCHOCOOO6p33HO pean30BaTh KOMIUIEKCHBIX MEPOIIPUA-
THH.

KiroueBble ¢JI0Ba: X60UHbBIE, MONCHCEBENbHUK, KUNAPUC,ApUOHOe, KCepodumHuoe

BIOECOLOGICAL FEATURES AND IMPORTANCE
OF Cupressaceae FAMILY DISTRIBUTED
AT NAKHCHIVAN AUTONOMOUS REPUBLIC

M.T.JABBAROYV, EM.GURBANOYV, F.Kh.NABIYEVA, A.Sh.BRAHIMOV
SUMMARY

The article is dedicated to the distribution, species content, bioecological, phytocenolo-
gical importance, increasing of protection and rational usage of plant species of Cupressaceae
family. Based on the conducted longlasting botanical, geobotanical researches it was deter-
mined that in flora biodiversity of Nakhchivan AR the family of Cupressaceae Rich. ex Bartl
is presented with 4 genuses: Cupressus L., Juniperus L., Platycladus Spach [Biota (D.Don)
Endl.]-Platicladus, Thuja L. These genuses are presented with 12 species and 2 forms: *Cup-
ressus sempervirens L. *Cupressus sempervirens L. f. Pramidalis, *Cupressus sempervirens L.
f. horizontalis. Juniperus communis L., J. hemisphaerica (C et Presl.), J.oblonga (Bieb.) Ga-
lushko, J.pygmaea (C.Koch) Imch., J.excelsa Bieb., J.polycarpos (C.Koch) Takht, J.foetidis-
sima Willd., J sabina L. *J.virginiana L. *Platycladis orientalis (L.) Franko, *Thuja occi-
dentalis L. Species of Juniperus Gymnospermae belong to Oxycedrus section. The represent-
tatives of Cupressaceae family are valuable volatile-oil-bearing, medicinal and decorative
plants. Juniperus species are less found in parks and gardens. For protection of dry and frost
resistant Juniperus plants and for rational usage of them it is important to increase them by
introduction and reintroduction of arid rare forests. Juniperus has a great role in forestation of
dry mountain slopes, restoration of forests, in the development of new gardens and parks. For
this purpose, it is important to perform complex measures.

Key words: conifers, juniper, cypress, arid, xerophyte
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Miiayyan edilmisdir ki, Pedicoccus cinsli bakteriya noviorinin va stamlarmin sado
sakarlara miinasibati forglidir. Biitiin novlar va stamlar maltoza, saxaroza va qliikozani aktiv
manimsamiglor. Lakin maltoza va saxaroza olan miihitda qliikozaya nisbaton daha yaxsi inkisaf
etmislar. Fruktoza va laktoza yaxsi, ksiloza isa ¢ox zaif manimsanilmisdir. Maltoza va saxa-
rozada bakteriyalarin inkisafi qliikozadak: inkisafdan 1,2-2,8 dofa, fruktoza va laktozadaki
inkisafdan 2,3-6,7 dafa, ksilozadaki inkisafdan isa 2,5-4,0 dafa ¢ox olmusdur. Maltoza olan mii-
hitda maksimum inkisaf Pedicoccus cerevisiae, saxaroza olan miihitda P. halophilus, gliikoza
olan miihitds- P. pentosaceus, P. acidilactici va P. cerevisiae, fruktoza olan miihitda- P. aci-
dilactici, ksiloza olan miihitda - P. pentozaceus va laktoza olan miihitda isa P. cerevisiae nov-
lorinin stamlarimda miisahida olunmugsdur.

Acar sozlar: Siidtursusu bakteriyalari, stamlar, sokarlor, Pedicoccus cinsli bakteriyalar.

Antibiotik maddslorin patogen mikroorqanizmlora qarst uzunmiiddotli
totbigi sayasindo bir ¢ox antibiotiklora qarsi rezistentlik yaranmisdir. Buna goro
do yeni antimikrob xassoli maddoslorin axtarist davam etdirilir (2, 6, 7).

Molumdur ki, siidtursusu bakteriyalar1 ziilal monsoli antibiotik maddalor
sintez etmok qabiliyyatino malikdirlor. Bu cohatdon Lactobacillus, Streptococ-
cus, Enterococcus cinsli bakteriyalar kifayot qodor Oyronilmis vo onlarda
peptid mongali bakteriosin maddolorin biosintezi agskarlanmisdir (1, 3, 5, 7, 12).

Stidtursusu bakteriyalarinda metabolitlorin, o ciimlodon bakteriosinlorin
biosintezi onlarin becorilmo soraitindon, ilk novbado karbon vo azot monbo-
lorindon ¢ox asilidir (7).

ovvalki tadqiqatlarimizda Pedicocccus cinsli siidtursusu bakteriyalarinin
tomiz kulturalar1 alinmis (7), onlarin qrammiisbot vo qgrammonfi bakteriyalara
qarst antimikrob xassalora malik olmasi gdstarilmigdir (8-10). Toqdim olunan
isin mogsadi Azorbaycan orazisindon ayrilmis Pedicoccus cinsli slidtursusu
bakteriyalarinin karbon manbalarine miinasibatinin 6yranilmasi olmusdur.
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Material vo metodlar

Tadqiqatin obyekti kimi Pedicoccus acidilactici BDU 3, BDU 7, BDU
10 vo BDU 21, P. cerevisiae BDU 8, BDU 11, BDU 24 vo BDU 26, P. Halo-
philus BDU 1, BDU 28, BDU 29, BDU 42, P. pentosacoccus BDU 15, BDU
32, BDU 55 vo BDU 106 siidtursusu bakteriyasi stamlari istifado olunmusdur.

Bakteriyalar1 becormak {igiin agagidaki torkibs malik aqarli qidali miihit-
don istifado olunmusdur (%): karbon monboyi- 2,0; maya gobaloyi ekstrakti-
0,5; pepton- 1,0; ot ekstrakti- 0,1; limon tursusunun ammonium duzu- 0,2; sir-
ko tursusunun natrium duzu- 0,5; tvin- 80- 0,1; KH,POy; - 0,2; MgSO4- 7H,0-
0,01; MnSO4-4H,0 - 0,005 (11).

Karbon monbaoyi kimi sado sokorlor (gliikoza, fruktoza, ksiloza, laktoza,
maltoza vo saxaroza) istifado edilmisdir. Siidtursusu bakteriyalarmin inkisafi
bork qidali miihitin sothindo omolo golon koloniyalarin diametrino goro miioy-
yon edilmis vo asagidaki diistura goro hesablanmisdir:

B =22k 100

t
B — bakteriyalarin inkisafi (mm)

D, — tocriibo variantinda koloniyanin diametri (mm)
Dy — kontrol variantinda koloniyanin diametri (mm)
t — bakteriyanin inkisaf dovrii
Biitiin tocriibalor 4 tokrarda qoyulmus vo alinan faktiki roqomlar statistik
islonmisdir (4).

Naticalar vo onlarin miizakirasi
Pedicoccus cinsli slidtursusu bakteriyast stamlarinin inkigafina sado so-
korlorin tosiri Oyronilmisdir. Miioyyon edilmisdir ki, P. acidilactici néviiniin
biitiin stamlar glitkoza, maltoza vo laktozani yaxsi, ksilozani iso nisbaton zoif
monimsomiglor. Belo ki, birincilordoki inkisaf ikinci va iiglinciilordoki inkisaf-
dan, miivafiq olaraq, 1,3-2,3 vo 2,5-4,0 dofo ¢ox olmusdur. Ikincilordaki inki-
saf ligiinciilordoki inkisafdan 1,4-3,7 dofo ¢ox olmusdur (codval).

Cadval

Sakarlarin Pedicoccus cinsli bakteriyalarin inkisafina tasiri
Bakteriya Bakteriya koloniyalariinin diametri, mm
novlari vo Sakarlar
stamlari glitkkoza fruktoza ksiloza laktoza maltoza saxaroza
P. acidilactici
BDU3 14£0,5 11£0,3 410,02 840,03 16+0,6 14+0,7
BDU 7 15+0,3 10+0,5 340,01 70,03 13+0,6 16+0,7
BDU 10 14+0,6 10+0,5 50,02 8+0,4 17+0,7 15+0,5
BDU 21 1604 10+0,3 40,01 8+0,1 18+0,7 14+0,4
P. cerevisiae
BDU 8 15+0,6 8+0,2 5+0,2 10£0,5 20+1,0 15+0,6
BDU 11 16+0,4 9+0,3 3+0,1 12+0,4 18+0,8 16+0,5
BDU 24 14+0,4 8+0.4 30,1 11+0,4 14+0,7 14+0,7
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BDU 26 14+0,3 8+0,2 4+0,2 10+0,3 20+0,8 12+0,2
P. halophilus

BDU 4 10+0,3 7+0,2 440,1 7+0,3 16+0,7 18+0,8
BDU 20 10+0,2 8+0,3 50,2 8+0,3 15+0,6 18+0,7
BDU 28 11+0.4 7+0,1 5+0,06 8+0,2 1740,5 18+0,6
BDU 42 12+0,5 8+0,4 440,1 7+0,2 18+0,8 20+0,7
P. pentosaceus

BDU 15 16+0.4 8+0,2 8+0,3 8+0,2 16+0,8 16+0,7
BDU 32 18+0,6 7+0,3 8+0,4 7+0,3 18+0,7 16+0,5
BDU 55 14+0,5 8+0,4 10£0,5 8+0,4 17+0,6 14+0,7
BDU 106 14+0,2 8+0,4 10+£0,4 8+0,3 14+0,5 15+0,6

Pedicoccus cerevisiae ndviiniin stamlart da gliikoza, maltoza vo saxaro-
zada ¢ox yaxsi, laktoza vo fruktozada yaxsi, ksilozada zoif inkisaf etmislor.
Birincilordaki inkisaf ikinci va ligiinciilordoki inkisafdan, miivafiq olaraq, 1,2-
2,8 vo 2,3-6,7 dofo, ikincilordoki inkisaf tigiinciilordoki inkisafdan 1,3- 4,0 dofa
¢ox olmusdur (cadval).

Pedicoccus halophilus ndviniin stamlar1 maltoza vo saxarozada ¢ox yax-
s1, qlikkozada yaxsi, fruktoza vo laktozada zaif, ksilozada iso cox zaif inkisaf
etmislor. Birincilordoki inkisaf ikincilordoki, iigiinciilordoki vo dordiinciilordoki
inkisafdan, miivafiq olaraq, 1,3-2,2; 1,9-3,3 vo 3-5 dofa ¢ox olmusdur. ikin-
cilordoki inkisaf ii¢lincii vo dordiinciilordoki inkisafdan miivafiq olaraq 1,3-2,0
vo 2-3 dofy, iiciinciilordoki inkisaf dordiinciilordoki inkisafdan 1,6-2,0 dofs ¢ox
olmusdur. Pedicoccus pentosaceus ndviiniin stamlar1 maltoza, saxaroza vo qlii-
kozada cox yaxsi, fruktoza, ksiloza vo laktozada zoif inkisaf etmislor. Birin-
cilordoki inkisaf ikincilordoki inkisafdan 1,4-2,6 dofo ¢ox olmusdur (codval).

Qliikoza olan miihitdo Pedicoccus acidilactici, P. cerevisiae vo P. pen-
tosaceus noviniin stamlar1 ¢ox yaxsi inkisaf etmislor. Belo ki, birincilorin in-
kisafi ikincilorin inkisafindan 1,2-1,5 dofs ¢ox olmusdur. Qeyd etmok lazimdir
ki, glitkozanin monimsonilmosindo stam soviyyasindo forq cox ohomiyyatli ol-
mamis va 1,1-1,3 dofo togkil etmisdir (cadval).

Fruktoza olan miihitdo P.acidilactici ndviiniin stamlari iso nisbaton zoif
inkisaf etmislor. Birincilorin aktivliyi ikincilorin aktivliyindon 1,1-1,6 dofs ¢ox
olmusdur. Novlorin stamlar soviyyasindo inkisafi arasindaki forq ciizi olmus vo
1,1 dofa toskil etmisdir (cadval).

Ksiloza olan miihitdo maksimum inkisaf Pedicoccus pentosaceus novii-
niin stamlarinda qeyds alinib va onlarin inkisafi P. acicilactici, P. cerevisiae va
P. halophilus novlorinin stamlarunin inkisafindan 1,6-3,3 dofo ¢ox olmusdur
(cadval).

Noviin stamlar arasindaki forq 1,3-1,7 dofs olmusdur (codval).

Laktoza, Pedicoccus acetilactici, P. halophilus va P. pentosaceus stamlari
torofindon, demok olar ki, eyni doracodo monimsonilmisdir. Lakin P. cerevisiae
ndviiniin stamlarinda inkisaf yuxarida gostorilonlordon 1,3-1,7 dofo ¢ox olmus-
dur. Bu cohoatdon stamlar arasinda olan forq 1,14-1,20 dofo olmusdur (cadval).
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Maltoza olan qidali miihitlords biitiin novler ¢ox yaxsi inkisaf etmislor,
lakin stamlarin maltozaya miinasiboti miixtalif olmusdur. Pedicoccus acidi-
lactici ndviinlin stamlar1 arasinda bu forq 1,2-1,4 dofo, P. cerevisiae stamlari
arasinda -1,3-1,4 dofo, P. halophilus stamlar1 arasinda 1,1-1,2 dafo vo P. pen-
tosaceus stamlar1 arasinda 1,1-13 dofo olmusdur (codval).

Saxaroza olan qidali miihitdo maksimum inkisaf Pedicoccus halophilus
noviiniin stamlarinda miisahido olunub. Bu noviin stamlariin inkisafi P. aci-
dilactici, P. cerevisiae va P. pentosaceus novlorinin stamlarinin inkisafindan,
miivafiq olaraq, 1,2-1,4; 1,13-1,5 dofo ¢cox olmusdur. Saxarozani monimsomaok-
do novlarin stamlart arasinda shamiyyatli forq olmamisdir (cadval).

Beloliklo, miioyyon edilmisdir ki, Pedicoccus cinsli bakteriya novlorinin
vo stamlarinin sado sokorlors miinasibati forqli olmusdur. Biitiin novlor maltoza
vo saxaroza olan miihitdo gliikozaya nisboton daha yaxsi inkisaf etmislor.
Laktozani zoif, ksilozan1 ¢ox zoif monimsomiglor. Maltoza olan miihitdo mak-
simum inkisaf Pedicoccus cerevisaiae noviindo, saxaroza olan miihitdo - P.
halophilus, gqliikoza olan miihitde- P. pentosaceus, P. acidilactici va P. cerevi-
siae, fruktoza olan miihitds- P. acidilactici, ksiloza olan miihitds- P. pentosac-
cus va laktoza olan miihitds iso - P. cerevisia ndviindo miisahido olunmusdur.
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BJIMSIHUE CAXAPOB HA POCT MOJIOUHOKHMCJIbIX BAKTEPUI POJIA
PEDICOCCUS, BBIJIEJJEHHBIX U3 TEPPUTOPUU ABEPBAMIKAHA

C.C.TYCEMHHEJIXKAT, C.M.IIA®UEBA, 3.M.MAMMA/JIOB, X.I.TAHBAPOB
PE3IOME

Y CcTaHOBIIEHO, YTO IITAMMBI M BHIBI OakTepwii poaa Pedicoccus, 0 pa3HOMY OTHOCSTCS
K caxapaMm. Bce Buapl u mTamMMbl OaKkTepuii aKTHBHO YCBaWBall MallbTO3y, Caxapo3y H
rmoko3y. OmHako, Ha MalbTO3¢ M caxapo3e OaKTepuu pOCIH JIydIle, 10 CPaBHEHHUIO C
TIII0K0301. DpyKTO3a M JIAKTO3a yCBAMBAJIMCH XOPOIIO, a KCUio3a Xyxe. PocT OGakrepuil Ha
MaJIbTO3€ U caxapose ObuT B 1,2-2,8 pa3a Gosbliie yeM Ha IUI0Ko3e, B 2,3-6,7 pasza GoJbliie 4eM
Ha Kcuiio3e. MakcuMasbHBIA POCT HAa MallbTo3e MoKaszanu Pedicoccus cerevisia, Ha caxapose -
P. halophilus, va tiroko3e - P. pentosaccus, P. acidilactici u P. cerevisiae, Ha QpykTO3 - P.
acidilactici, Ha xcumnose - P. cerevisiae.

KiroueBble cjI0Ba: MOJOYHOKHCIBIE OaKTepHH, IITAMMBI, caxapa, OakTepuu pozia
Pedicoccus.

IMPACT OF SUGAR TO THE GROWTH OF LACTICACID BACTERIA
GENUS PEDICOCCUS, ISOLATED FROM THE AZERBAIJANI TERRITORY

S.S.HOSSEINEJAD, S.M.SHAFIYEVA, ZMMAMMADOYV, Kh.G.GANBAROV
SUMMARY

It has been established that the impact of sugars to the growth of lacticacid bacteria
genus Pedicoccus is different. All species and strains actively absorbed maltose, sucrose and
glucose. However, the growth on maltose and sucrose was better than glucose. Fructose and
lactose were absorbed better than xylose. The growth of bacteria on maltose and sucrose was
1,2-2,8 times more than on glucose, and 2,3-6.7 times more than on xylose. Pedicoccus
cerevisia showed maximum growth on maltose, while P. halophilus grows better on sucrose.

Key words: lacticacid bacteria, strains, sugar, bacteria genus Pedicoccus
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LACTOBACILLUS DELBRUECKII SPP.LACTIS A7 STAMININ
ANTIMIKROB FOALLIGINA MUHITIN BOZI TORKIB
KOMPONENTLORININ TOSIiRI

V.S.NOZORLI, N.FABDULLAYEVA, H.V.BAYRAMLI,
N.A.ABDULLAYEVA, S.Q.GULOHMODOV, A.9.QULIYEV
Baki Dovlat Universiteti
sahib66@rambler.ru

L. delbrueckii spp.lactis A7 stamwmin boyiimasina va antimikrob faalligina KH,PO, va
CaCl, duzlar langidici, MnSO,H,0 duzu isa stimullagdirict tasir gostormisdir. Miihita tiamin
va siankobalamin vitaminlorinin alava edilmasi stamin bdyiimasini va bakteriosin mahsuldar-
higimi asagr salmis, K1 vitamini isa aksina artwrmusdir. Qliserinin 0,5 q/l gatiligi tadgiq olunan
proseslari stimula etmig, daha yiiksak qatiliqlarinda isa bu proseslor repressiya olunmuslar.

Acar sozlar: Lactobacillus, antimikrob foalliq, mineral duzlar, vitaminlar, gliserin

Lactobacillus cinsing aid olan siid tursusu bakteriyalarinin (STB) insanlar
torofindon miixtolif mogsadlor iigiin istifadosinin ¢ox godim tarixi vardir. Fer-
mentlogdirilmis qida vo yem mohsullarinin istehsalinda onlar maya kulturalar
vo probiotik kimi istifads edilir. Bu mohsullarda homin bakteriyalarin fermen-
tativ foaliyyoti vo miihits ifraz etdiyi digor bioloji foal maddslor hom qicqirma
prosesini, hom do yekun mohsullarin qida, dad vo spesifik qoxu keyfiyyatinin
formalagmasini tomin edirlor [7].

STB stamlarinin digor vacib xiisusiyyatlorindon biri do onlarin olave
olunduglart qida mohsullarinin bu vo ya digaor tohliikeli mikroblardan bioloji
miudafiasini tomin etmasi va belaliklo, homin mohsullarin tohliikasiz saxlanma
miiddatinin xeyli uzadilmasini tomin eds bilmosidir [5]. STB-lorin bu xassosi
onlarin miihitdo siid tursusu, karbon gazi, hidrogen-peroksid, qisa zoncirli yag
tursular1 vo s. kimi bir sira antimikrob xassali metabolitlorin, xiisuson da ribo-
somlarda sintez olunan peptid tobiotli bakteriosinobonzor maddslorin sintezi vo
sekresiyasi ilo alagadardir [4-6]. Lakin bozi STB stamlarinin genomunda viru-
lent amillorin funksional gen klasterlorinin olmasi onlarin qida mohsullarina
bilavasits slave edilmasini miimkiinsiiz edir. Belo olan toqdirds homin stam-
larin, bakteriosinlorini miihito oalavo etmoklo orada olan zororli mikroblarin
inkisafinin qarsisin1 almaq miimkiin olur. Lakin bir qayda olaraq, bakteriosinlar
mithito ¢ox ciizi miqdarda sekresiya olunurlar vo mohsullarin biomiihafizasi
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ticlin bu kifayot etmir [5-7].

Bakteriosinlorin biosintezi va sekresiyast indusibel proseslor olub, miihi-
tin bir sira biotik vo abiotik amillorino qars1 stamspesifik hossasliq niimayis
etdirirlor. Bu isa bakteriosinogenezin optimallagdirilmasina imkan verir [9-13].

Lactobacillus delbrueckii spp.lactis A7 ana siidiindon izolo etdiyimiz
bakteriosinogen stam olub bir sira qrammonfi vo qrammiisbot bakteriyalara
qarst ciddi antimikrob faalliga malikdir. Ilkin tocriibalorlo bu stamm maraql
probiotik xiisusiyyotlori agkar edilmigdir. Stam pH 3.5 olan turs miihitin tosi-
rino qarst davamli olmagla yanasi, 0,3% 06d tursusu miihitindo do bitmisdir.
Onun hiiceyralori miixtalif tosir dairesine malik antibiotiklora qars1 hossasliq
nlimayis etdirmiglor [1-2, 8-9]. Bu stamin bakteriosin sintezino bozi amillorin
tosiri artiq tadqiq edilmis vo maraqli naticalor alinmigdir [8-9].

Bu moqalomiz, homin tocriibolorin davami olaraq, L. delbrueckii
spp.lactis A7 staminin antimikrob foalligina bazi mineral duzlarin, vitaminlorin
va gliserinin tosirinin 6yronilmosing hosr edilmisdir.

Material vo metodlar

Stamin alinmasi, rekultivasiya vo saxlanma soraiti avvalki tocriibalordo
oldugu kimi hoyata kecirilmisdir [1-2]. KH,PO4 (2 g/1), CaCl, (5 g/) va
MnSO4-H>0O (0,05 g/l) duzlart gostorilon qatiliglarda MRS (pH 6,5) miihitina
olavo edilmiglor. Duzlarin gatiligi STB-lorin qidali miihitlori {iciin nozordo
tutulan standartlara uygun secilmisdir (Atlas 2004). Stamlarin kultivasiyas1 12
s miiddstinds +37°C temperaturda hayata kegirilmisdir.

Ayrica hoyata kesirilon tocriibolords tiamin, B12 vo K vitaminlori xiisusi
filtrlorin komaoyilo sterilizasiya edilorok 1,0 mg/ml son qatiligda MRS miihito
olava edilmislor. Homginin 0,5; 1; 3 vo 5 g/l son qatiligda MRS miihitins slave
edilmoklo gliserinin do tosiri todqiq edilmisdir. Effektorlar olavo edilmomis
MRS miihiti kontrol variant kimi istifado edilmis vo kultivasiya 12 s miiddo-
tindo +37°C temperaturda hoyata kegirilmisdir. Bakteriosin aktivliyi (AU/ml)
va stamin boylimasi (OS-600nm) avval sorh edilmis qaydada miioyyan olun-
musdur [8].

Naticalar va onlarin miizakirasi

L. delbrueckii spp.lactis A7 staminin boylimosino vo antimikrob foalligina
mineral duzlarin vo vitaminlorin tosirinin dyronilmasi zamani aldigimiz naticolor
sokil 1-do 6z oksini tapmugdir. Sokildon goriindiiyli kimi, baza qidali miihitino
KH,POy4 vo CaCl, duzlarinin slave edilmaosi tadqiq edilon stamin bakteriosin moh-
suldarligini ciddi sokildo asagi salmisdir. Birinci duzun 2 g/l qatiligr soraitindo
inkisaf edon kulturanin optiki sixlig1 da kontrol varianta nisbaton ohomiyyatli do-
rocads azalmigdir. Lakin CaCl, (5 g/l) stamin boyiimosini longitmass do, bakterio-
sin sintezino monfi tasir etmisdir. Toadqiq olunan bu iki duzun tosirindon miihitdo
bakteriosin titri, miivafiq olaraq, 75% vo 50% itmisdir. Lakin MnSOy4-H,0 duzu-
nun ciizi qatiligini (0,05 g/1) miihito slavo etdikds bakteriosin titri 50% artmis vo
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kulturanin optiki sixlig1 kontrol variantla miiqayisodo shomiyyatli dorado yiiksal-
misdir.

Molumdur ki, Mn timumilikde STB iiciin vacib boy amillorindon biri hesab
edilir. Bu elementin ionlar1 gliikkozanin hidrolizini kataliz edon asas fermentlorin
torkib komponenti olmaqla bakteriya hiiceyroalorinin enerji tominatinda ohomiy-
yotli rola malikdirlor [14]. STB-lords oksidlosdirici stresin tosirindon bir sira me-
tabolik yollarin normal foaliyysti pozulur, mutasiyalar bas verir vo bu stres amili
bakteriyalara bakterisid vo ya bakteriostatik tasir gostarirlor. Mn ionlari, homginin
bakteriya hiiceyrolorindo oksidlosdirici stresin monfi tosirini aradan qaldiran
tonzimlayici fermentlorin (mas., superoksid-dismutaza) torkib komponentidir [12].
Elo o sobobdon do, Mn ionlar vasitasilo hiiceyronin oksidlogdirici stresdon mii-
dafio olunmas1 biitovliikds onun mohsuldarligini artirir.
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Sok.1. L. delbrueckii spp.lactis A7 staminin boyiimasine vo antimikrob
foalligina mineral duzlarin vo vitaminlorin tosiri

Odobiyyat molumatlarina osason, L. casei stami MnSOy4-H,O tosirindon
karbohidratlarin qicqirmasi ilo siid tursusu mohsuldarligini artirmis vo naticodo
iimumi fermentasiya miiddoti qisalmisdir [11]. Bundan basqa, miihito manqgan-
sulfatin olava edilmasi naticasindo P. acidilactici NRRL B5627 staminin pediosin
sintezi ohomiyyatli doracodo giiclonmisdir [4].

Tacriibalorimizin bu seriyasinda, homginin bozi vitaminlorin L. delbrueckii
spp.lactis A7 staminin boylimosino vo antimikrob foalligina tosirini dyronmisik.
Alinan noticolor gokil 1-do 0z oksini tapmisdir. Tiamin vo siankobalaminin 1
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mgq/ml qatiligda MRS miihito olavo edilmasi bakteriosin titrinin kontrol vatiantla
miigayisado, miivafiq olaraq, 50% vo 75% itmasinag sabob olmusdur. Lakin K vita-
mini analoji qatiligda kulturanin optiki sixligin1 shomiyyatli dorocads artirmaqgla
yanasi, hom do bakteriosin titrini 25% artirmisdir. Bozi vitaminlorin tosirindon L.
plantarum ST194-BZ stamimin mohsulu olan ST194BZ bakteriosininin vo L.
plantarum bacST202Ch staminin bakteriosininin sintezi tormozlanmisdir. Lakin
ST8-KF bakteriosininin sintezi tiamin vo siankobalamin tosirindon, L. pentosus
ST712BZ vo L. acidophilus TS1 stamlarinin bakteriosin sintezi iso B1 vitamini
tosirindon stimulos edilmisdir [10-13].

Tacriibalorimizin ndvbati seriyasinda todqiq edilon prosesa gliserinin miix-
tolif gatiliglarin tosiri dyronilmis vo alinan naticolor sokil 2-do 6z oksini tap-
misdir. Gorlindiiyii kimi, qgliserinin 0,5 g/l qatihiginda L. delbrueckii spp.lactis A7
staminin béylimosi vo antimikrob foallig1 stimulo edilmisdir. Effektorun bu gati-
liginda miihitds kontrol variantla miiqayisade bakteriosin titri 12,5%, kulturanin
optiki sixlig1 iso 0,2 odod artmigdir. Lakin gliserinin daha artiq qatiliqlarinda oks
tendensiya miisahide edilmisdir. Bels ki, spirtin 1 g/l qatilifinda bakteriosin titri
kontrolla miiqayisads 33%, 3 qg/l-do 50%, 5q/1 qatiliqda iso daha ¢cox — 85% asag1
olmusdur. Bels qatiliqlarda kulturanin bdyilimasi do shomiyyatli doeracods longi-
misdir.
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Sok.2. L. delbrueckii spp.lactis A7 staminin boyiimasine vo antimikrob
foalligina gliserinin tosiri

Qeyd etmok lazimdir ki, plantarisin ST31, E. faecium ST311LD [12] vo
ST341LD [11] stamlarinin bakteriosinlori, L. pentosus noviiniin ST462BZ vo
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ST461BZ bakteriosinlori [10] gliserinin miivafiq qatiliglarinin tosirindon repres-
siyaya maruz qalmislar. Goriiniir, gliserin iizvi karbon monbayi kimi STB hiicey-
rolori torofibndon istifadoyo yararli deyil. Qliserinin tormozlayici tosiri, homginin
miithitdo osmotik stresin yaranmasi ilo do olagodar ola bilor. Belo ki, miihitdo
gliserinin qatilifinin artmasi su foalliginin azalmasina gotirib ¢ixarir [13].

Belolikloa, aparilmis todqiqatlar gostormisdir ki, L. delbrueckii spp.lactis AT
staminin boylimasina vo antimikrob foalligina KH,PO,4 vo CaCl, duzlari longidici,
MnSO4-H,O duzu iso stimullagdirict tosir gostormisdir. Miihito tiamin vo sian-
kobalamin vitaminlorinin olavo edilmosi stamin bdylimasini vo bakteriosin moh-
suldarligini asag1 salmig, K1 vitamini iso oksino artirmisdir. Qliserinin 0,5 g/l qa-
tilig1 tadqiq olunan proseslori stimulo etso do, daha yiiksok qatiliglar1 onlar1 rep-
ressiya etmisdir.
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BJIUAHUE HEKOTOPBIX COCTABHBIX KOMIIOHEHTOB CPE/IbI
HA AHTUMUKPOBHYIO AKTUBHOCTH IITAMMA
LACTOBACILLUS DELBRUECKII SPP.LACTIS A7

B.IILHA3APJIU, HAA.ABJIYJIJIAEBA, X.B.BAVIPAM.IbI,
H.®.ABAYJUIAEBA, C.I'TIOJIBAXME/IOB, A.A.KYJIUEB

PE3IOME

KH,PO, u CaCl, uarubmposamu, a MnSO,-H,O ctumynmpoBan pocT W aHTUMHUK-
pobHyI0 akTHBHOCTH mTamma L. delbrueckii spp.lactis A7. JlobaBneHue B cpeqy THAMHHA H
IUaHKOOAlaMIHA PEAYIMPOBAT POCT M OAKTEPHOIMHOBYIO MPOIYKTUBHOCTH HCCICAYEMOTO
mramma. Burtamun K1, Ha000poT, ycumwi 3tu mokasaTenu. [IpucyTcTBHEM B Cpele WHKY-
6anuu 0,5 T/1 TIUIEpUHA TAHHBIC MPOIECCH ObLIM OoJice MPOMYKTHBHBIMU. boyiee BBICOKHE
KOHIICHTPAI[UH 3TOT0 TPEXATOMHOTO CIIHUPTA UX PEIPECCHPOBAIH.

KuaroueBnble cioBa: Lactobacillus, aHTUMAKpOOHass aKTHBHOCTH, MHHEPAJIHHBIE COIIH,
BUTAMUHBI, TJIHLEPUH

EFFECT OF SOME MEDIUM COMPOSITE COMPONENTS ON THE
ANTIMICROBIAL ACTIVITY OF LACTOBACILLUS DELBRUECKII SPP.LACTIS A7

V.Sh.NAZARLI, N.F.ABDULLAYEVA, H.V.BAYRAMLI,
N.A.ABDULLAYEVA, S.G.GULAHMADOYV, A.A.GULIYEV

SUMMARY

KH,PO, and CaCl, were inhibited, and MnSQO, ¢ H,O stimulated the growth and anti-
microbial activity of the strain L. delbrueckii spp.lactis A7. The addition of thiamine and
cyancobalamin to the medium reduced the growth and bacteriocin productivity of the studied
strain. However, vitamin K1, on the contrary, strengthened these indicators. With the presence
in the incubation medium of 0.5 g /1 glycerol, these processes were more productive, however,
they were repressed by higher concentrations of this triatomic alcohol.

Key words: Lactobacillus, antimicrobial activity, mineral salts, vitamins, glycerol
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VILOS CAYININ DELTASINDA QUSLARIN OTURAQ
POPULYASIYALARININ TROFiK OLAQOLORININ QIS DOVRU

9.N.TAGIYEV
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2005 — 2017-ci illarda Vilas ¢aymin deltasinda quslarin oturaq populyasiyasinin trofik
alagalarinin qis dovrii dyranilib. 12 dasta, 28 fasila, 44 cins, 61 nova aid oturaq qus populya-
siyalari qeyda alimib.Bu quslardan ~49%-i heyvan,~ 43%-i bitki va heyvan,~ 8%-i isa asason
bitki mansali yemlorlo yemlanir. Quslarin yem rasionuna 38 névda su onurgasizlari, 40 névda
quru onurgasizlar, 17 névda baliqlar, 5 novda amfibilor, 9 novda reptililar, 10 novda quslar,
10 novda mamoalilor, 34 novda bitki toxumlari, 21 noévda bitkinin vegetativ hissalari, 10 novda
bitki meyvalori daxildir.

Acar sozlar: trofik, qislayan, oturaq, mongo, biomiixtaliflik

Heyvanlarin hoyatinda yem resurslarinin shomiyyatini bilmadon onlarin
hayatin1 xarakterizo etmok miimkiin deyil. Ekosistemlordo maddalorin dévrani,
enerji vo informasiya axini1 novlorarasi qarsiliglt slagolorin miirokkob soboko-
sindo miimkiindiir. Novloraras: yem xarakterinin giicii vo keyfiyyati biosenoz-
larin inteqrasiyasinin vo tamliginin uygun soviyyasini tomin edir.

Azorbaycanda 2000-ci ilds Biomiixtalifliyin qorunmasi vo davaml istifa-
dosino dair Milli Strategiya vo Foaliyyat plani, 2010-cu ildo Bioloji Miixtalif-
liyin Qorunmasina dair “Qabalo boyannamasi” imzalanib. Azarbaycan Respub-
likas1 Prezidentinin “Bioloji miixtalifliyin vo onun genetik fondunun qorunmasi
haqqinda” 21 dekabr 2002-ci il tarixli formani imzalanib (1, 2).

Vilos ¢aymin deltasi vo ona yaxin quru orazilor Azorbaycanda qislama
dovriindo oturaq qus populyasiyalarinin ndvdaxili vo novlorarasi, birbasa vo
dolay1 yolla trofik olagolorinin Oyronilmasi {i¢iin xiisusi ohomiyyat kosb edon
orazidir. Bu orazilordo qislama dovriindo oturaq qus populyasiyalarinin nov
torkibi vo trofik olagolori, demok olar ki, dyronilmoyib. Halbuki, oraziys tobii
(suyun enmasi vo qalxmasi va s.), antropik vo antropogen faktorlar heg¢ vaxt to-
sirsiz qalmayib. Trofik alagolor quslarin moskunlagmasinda vo miqrasiyasinda
mithiim faktordur (12,13). Qislama dovriindo oturaq quslarin név torkibi vo
trofik olagolori yem ehtiyatinin komiyyat vo keyfiyyotindon ¢ox asilidir (3).
Ciinki, yem ehtiyat1 (resursu) qislama dovriinds havanin temperaturundan asilt
olaraq sutka orzinda belo koskin doyiso bilir. Ona goro quslarin trofik olagolo-
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rinin qislama dovriindo Oyronilmasi bir neco il orzindo aparilib. Trofik olage-
lards eyni novlarin populyasiyalarinin miixtslif biotoplarda trofik slagalari ne-
zara alinib (9).

Material vo metodlar

Tadgiqatlar 2005 — 2017-ci illarde piyada, atla, avtomobilla, miiharrikli
vo miihorriksiz qayiglardan istifado etmoklo aparilib. Osas mogsad qislama
dovriinds oturaq qus populyasiyalarinin név torkibini vo trofik slagoalorini 0y-
ronmok olub. Tadqiqatlar hor il dekabr, yanvar, fevral aylarinda, asason saat 9%
— 17%-da, bozon geco saatlarinda aparilib. Durbindon vo Karl Zeys teleskopun-
dan istifado olunub. Quslarin trofik olagolori onlarin yemlondiyi, dincaldiyi,
gecoladiyi yerlarin otrafinda yem qaliglarinin vo ekskrimentlorinin analizins,
qusuntularina, birbasa vizual miisahidolors, odobiyat molumatlarina vo s. osa-
son Oyranilib. Bu tisullarin ayri-ayr1 qrup quslar iiclin shamiyyatinin miixtalif-
liyi, yem galiglarinin ronginin, iyinin az vo ya ¢ox deformasiya olunmasi no-
zora alinib. Trofik alagalors qiymat verilmosi Q.T.Mustafayevin vo N.A.Sadi-
govanin quslarin yem skalasina osason aparilib (5,6). Bayquslarin, qagayilarin
va s. quslarin yem xarakterinin dyronilmosi {iglin onlarin qusuntulari ugurlu
olub. Qislama dovriinds oturaq qus populyasiyalarinin eyni néveo aid ayri-ayri
fordlori miixtalif biotoplardan yem gotiira bilir ki, bu da hoyat effektini yiik-
soltmoya yonolmis uygunlasma olub, donor xarakterlidir.

Naticalar va onlarin miizakirasi

Qislama dovriindo oturaq quslarin nov torkibi vo trofik olagolori tokco
yemin név miixtalifliyindon deyil, hom do yemin zonginliyi (vahid oraziys dii-
son miqdarina), stabilliyi, illor, giinlor vo biotoplar iizro doyismosi, tapilib go-
tiirtilmosi miimkiinliiyii ilo s1x olagolidir. Bozon yem bol olmasina baxmayaraq
bir sira neqativ tobii faktorlar (suyun buz baglamasi, sort saxtalar, giiclu kulak,
leysan yagis, duman vo s.) sutka orzindo qusun yemlonmosi xarakterini doyisir.
Yem ehtiyatlarinin bol olmasi qusun populyasiyasinin sixligina tesir etmokls
yem xarakterino do tosir edir. Bu orazido quslarin osas yemi heyvani, bitki vo
qarisq monsali yemlor toskil edir (diagram 2).

Vilos caymin deltast vo ona yaxin quru orazilordo qislama dovriindo
oturaq 61 ndv qus populyasiyalarinin Azorbaycan iizro gqeyds alinan 367 név
qus novlori (4) ilo miigayisodo dosto soviyyasindon nov soviyyasino getdikco
say azalir (~66.6 % -16.6%) (diagram 1) (7).

Yem xarakterino goro oturaq quslarin populyasiyalarinda bitki vo heyvan
mongali yemlorlo yemlononlor iistunlitk togkil edir (49%). Heyvan monsoli
yemlorlo yemlononlor 43%, bitki mongali yemlorlo yemlonolor 8%-dir (diaqram
2).
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Dasta Fasile Cins Nov

# Azarbaycan Uzre ®Viles cayinin deltasi

Diaqram 1
Azorbaycanin ornitofaunasi ilo Vilog ¢ay1 vo ona yaxin quru srazilords qiglama dévriindos
oturaq qus populyasiyalarinin taksonomik miiqayisosi

Heyvan
" Qarisiq mansali
49% 43%

Bitki
mansgali
8%

Diagqram 2
Qislama dovriinds oturaq qus populyasiyalarinin yem xarakteri

Vilos caymin deltas1 vo ona yaxin quru orazilordo qislama ddvriindo otu-
raq 61 ndv qus populyasiyalarinin Azarbaycan iizro geyds alinan 367 név qus
novloari (4) ilo miiqayisada dasta saviyyasindon ndv saviyyasina getdikca say
azalir (~66.6 % -16.6%) (diagram 1) (7).

Yem xarakterino goro oturaq quslarin populyasiyalarinda bitki vo heyvan
mangali yemlorlo yemlononlor iistunliik toskil edir (49%). Heyvan mongoli yem-
larlo yemlonanlor 43%, bitki monsali yemloarlo yemlanalor 8%-dir (diaqram 2).

Vilos caymnin deltas1 vo ona yaxin quru orazilordo qislama dévriindo Po-
diceps ruficollis, P.nigricollis, P.cristatus fordlorinin yeminin ~75%-1i su bitki-
lori, ~25%-don ¢ox hissosini iso su onurgasizlar toskil edir. Palocrocorax
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carbo, Ph.pygmaeus su onurgasizlari vo baliglarla (~100%) yemlonir. Botarus
stellaris, Egretta alba, E. garzetta, Ardea cinerea su vo quru onurgasizlari,
baliglar, quru onurgasizlarinin miixtolif niimayandolori ilo yemlonir (~100%).
Tadorna ferruginea, T.tadorna ~75% bitki mansali, ~25% heyvan monsali
yemlorlo yemlonir. Anas platyrhynchos, A.strepera, Netta rufina ~75% su bit-
kilori, ~25% su onurgasizlar1 ilo qarisiq qidalanir. Circus aeruginosus, Ac-
cipiter nisus, Buteo buteo, Haliaeetus albicilla, Falco tinnunculus Rallus aqua-
ticus ~100% heyvan monsoli yemlorlo yemlonir.Gallinula chloropus ~75%
bitki, ~25% heyvan monsali yemlorlo, Francolinus francolinus, Porphyrio por-
phyrio, Fulica atra ~100% bitki ilo, Vanellus vanellus, Recurvirosta avocetta,
Tringa ochropus ~100% heyvani yemlorlo, Tringa ochropusun yeminds ~75%
bitki mongoali yemlor, ~25% su vo quru onurgasizlari, Tringa totanus-un yem
rasionuna ~75% bitki, ~25% su vo quru onurgasizlar daxildir. Larus ichtyae-
tus, L.ridibundus, L.genei heyvan monsoli yemlorlo(~100%), Pterocles orien-
talis, Columba livia ~100% bitki monsoli yemlorlo yemlonir. Asio flammeus,
Atene noctua, Alcedo attis ~100% heyvani yemlarls, Galerida cristata, Ca-
landrella cinerea, Melanocorypha calandra ~75% bitki,~25% heyvan monsali
yemloarla, Motasilla flava, M.alba ~100% heyvani yemlorlo yemlonir. Sturnus
vulgaris, Garrulus glandarius ~75% bitki, ~25% heyvani yemlorlo yemlonir.
Pica pica, Corvus cornix ~25% bitki,~75% heyvan monsali yemlarls, Turdus
merula, Corvus frugilegus,Cettia cetti, Panurus biarmicus-un ~75% bitki,
~25% heyvani yemloro iistiinliik verir. Remiz pendulinus , R.macronyx ~100%
su vo quru onurgasizlari, Parus major, Sitta europea, S.neumayer, Passer do-
mesticus, P.hispaniolensis, P.montanus, Carduelis carduelis, Emberiza caland-
ra, E.schoniculus ~75% bitki mongoali yemlorlo, ~25% heyvani yemlorlo yem-
lonir (8,9).

Cadval
Vilas cayimin deltasi vo ona yaxin quru arazilars qislama dévrund»s oturaq
qus populyasiyalarinin név torkibi vo yem xarakteri

Novlor Bitki mongali Heyvan monsali yemlor Yem (~%)
yemlor
t m \% S. Q. B |A [R |[Q |[M |B-m |H-m
ong |ong
1 | Podiceps ruficollis + + + 75 25
2 |Podiceps nigricollis |+ + + 75 25
3 | Podiceps cristatus + + + + + 75 25
4 | Phalacrocorax carbo + + - 100
5 |Phalacrocorax + + - 100
pygmaeus
6 |Botarus stellaris + + [+ |+ + |- 100
7 |Egretta alba + + + |+ [+ [+ [+ |- 100
8 | Egretta garzetta + + + |+ - 100
9 |Ardea cinerea + + + |+ |+ - 100
10 |Tadorna ferruginea |+ + + + + 75 25




11 |Tadorna tadorna + + + + 75 25
12 |Anas platuruynchos |+ + + 75 |25
13 | Anas strepera + + + 75 25
14 | Netta rufina + + 75 25
15 |Circus aeruginosus + + + |+ |- 100
16 |Accipiter nisus + |+ |- 100
17 |Buteo buteo + |+ |- 100
18 |Haliatus albicilla + + |+ |- 100
19 |Falco tinninculus + + |+ |- 100
20 |Francolinus + + + 100 |-
francolinus

21 |Rallus aquatuus + + - 100
22 | Gallinula chloropus |+ + + 75 25
23 | Porphyrio porphyrio |+ 100 |-
24 | Fulica atra + + 100 |-

25 |Vanellus vanellus + + - 100
26 |Recurvirosta avocetta + - 100
27 |Tringa ochropus + + - 100
28 |Tringa totanus + + + 75 |25
29 |Larus ichtyaetus + + + + - 100
30 |Larus ridibundus + + - 100
31 |Larus genei + + + - 100
32 |Larus argentatus + + + + - 100
33 | Pterocles orientalis |+ 100 |-
34 | Columba livia + 100 |-
35 |Asio flammeus + |- 100
36 |Athene noctua + |+ |- 100
37 |Alcedo atthis + - 100
38 |Galerida cristata + + 75 25
39 |Calandrella cinerea |+ + 75 25
40 |Melanocorypha + + 75 |25

calandra

41 |Motosilla flava + + - 100
42 |Motasilla alba + + - 100
43 | Sturnus vulgaris + + + + 75 25
44 | Garrulus glandarius |+ + + + |+ |75 25
45 |Pica pica + + + + 25 75
46 |Corvus frugilegus + + + 75 25
47 | Corvus cornix + + + 25 75
48 |Cettia cetti + + 75 25
49 |Turdus merula + + + + 75 25
50 | Panurus biarmicus + + + 75 25
51 | Remiz pendulinus + + - 100
52 |Remiz macronyx + + - 100
53 | Parus major + + + 75 25

73




54 |Sitta europea + + + 75 25
55 |Sitta neumayer + + + 75 25
56 |Passer domesticus + + + 75 25
57 | Passer hispaniolensis |+ + + 75 25
58 | Passer montanus + + + 75 25
59 |Carduelis carduelis |+ + + 75 25
60 |Emberiza calandra + + + 75 25
61 | Emberiza schoeniclus |+ + + 75 25

Qeyd: t-toxum, m-meyvo, v-vegetativ hissa,S.., -su onurgasizlari, Q.o - quru onurgasizlari,
B-baliglar, A-amfibilor, R-reptililor, Q-quslar, M-momalilor

B Heyvan mansali M Bitki mansali

26 nov 5 nov 2 nov 28 nov

Diaqram 3
Qislama dovriinds oturaq qus populyasiyalarinin yem rasionunda
bitki vo heyvan mansoli yemlarin faizlo miqdar1 (~%)

Vilos ¢aymin deltasit vo ona yaxin quru orozilordo osason bitki mongoali
yemlorlo yemlonon (~100%) quslar 5 névdiir (Francolius francolius, Porphyrio
porphyrio, Fulica atra, Pterocles orientalis, Columbia livia,), heyvani mangali
yemlorlo yemlonanlor (~100%) (Phalacrocorax carbo, Phalacrocorax pyg-
maeus, Botarus stellaris, Egretta alba, Egretta garzetta, Ardea cinerea, Circus
aeruginosus, Accipiter nisus, Buteo buteo, Haliaeetus albicilla, Falco tinnin-
culus, Rallus aquatus, Vanellus vanellus, Recurvirosta avocetta, Tringa ochro-
pus, Larus ichtyaetus, Larus ridibundus, Larus genei, Larus argentatus, Asio
flammeus, Athene noctua, Alcedo atthis, Motasilla flava, Motasilla alba, Remiz
pendulinus, Remiz macronyx) 26 novdiir (diagram 3).
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N 1
Quru onurgasizlari 40

Toxum

_ 34
Su onurgasizlari 38
Meyve 10
Mamalilar 10
Baliglar 17
Reptililar 9
Quslar 10
Amfibilar 5
—

Vegetativ 21

Diaqram 4
Qislama dovriinds oturaq qus populyasiyalarinin névler iizro yem rasionunun torkibi

Bitki vo heyvan mongoali yemlorlo qarisiq yemlononlor (Podiceps rufi-
collis, P.nigricollis, P.cristatus, Tadorna ferruginea, T.tadorna, Anas platu-
ruynchos, A.strepera, Netta rufuna, Gallinula chloropus, Tringa totanus, Gale-
rida cristata, Calandrella cinerea, Melanocorypha calandra, Francolinus fran-
colinus Sturnus vulgaris, Garullus glandarius, Pica pica, Corvus frugilegus,
C.cornix, Cettia cetti, Turdus merula, Panurus biarmicus, Parus major, Sitta
europea, Sitta neumayer, Passer domesticus, Passer hispaniolensis, Passer
montanus, Carduelis carduelis, Emberiza calandra, Emberiza schoeniclus) 31
novdiir. Bu novlords bitki vo heyvan mangoali yemlorin migdar1 havanin tempe-
raturundan vo yemin gotiiriilmasi imkanindan asili olaraq doyiso bilir (11).

Viloas ¢aymin deltasi vo ona yaxin quru orazilordo qislamaga golon qus
populyasiyalarinin yem rasionuna — 38 névds su onurgasizlari, 40 névdo quru
onurgasizlari, 17 névds baliglar, 5 ndvds amfibilor, 9 novds reptililor, 10 nov-
do quslar,10 névds momalilor, 34 névdos bitki toxumlari, 21 ndvdos bitkinin ve-
getativ hissolori, 10 ndvdo meyvolori daxildir (diagram 4). Su vo quru onur-
gasizlarinin ¢ox olmasi bu biosenozda ndvlerin keyfiyyatinin vo komiyyatinin
zonginliyi vo nisbaoton asan yem obyektino cevrilmasi ilo slagodardir.
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TPO®PUYECKHE CBA3U NMONMYJISINUHU IITUILL
B NIEPNOJ UX 3UMOBKHU B IEJIBTE p. BUJIEII

A.H.TATUEB
PE3IOME

B 2005-2017 rr. B menpTe peku Bumemrdaili m compenenbHBIX TEPPUTOPHUSIX OBLIH

W3YYeHBl BHIOBOM COCTaB W TPOQPHUUECKUE CBI3U MOMYJISAIHMHA MTHI B MEPHOA MX 3UMOBKH.
Briu oTMedeHsl nomy sIuM NTUL, TpUHAUIeKale K 12 otpanam, 28 cemeiictBam, 44 pogam
u 61 Bugy. U3 stux nrun 42,6% nutarorcss KUBOTHBIMH, 50,8% >KMBOTHBIMH U pacTH-
TENbHBIMU, a 6,5% pacTUTeNbHBIMH KOpMaMu. B mumeBod paunoH 38 BUAOB NTHUL BXOIAT
BOJIHBIC OCCIIO3BOHOYHBIC, 32 BUIOB - Ha3eMHBIE OCCITIO3BOHOYHBIC, 17 BUIIOB - PBHIOKI, 5 BUAOB
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- 3eMHOBOJHBIE, 9 BUIIOB - npecMbikatomuecs, 10 BugoB - ntuupl, 10 BUIOB — MJIEKOIHUTAIO-
mue, 34 BUIOB ceMeHa pacTeHuil, 18 BUIOB - BereraTUBHbIE 4YacTU pacteHuil u 10 BUAOB -
IJI0/bI PACTEHU.

KaioueBble ciioBa: Tpouieckue, 3MMYIOIINE, OCEMJIbIE, IPOUCXOXKACHHE, ONOpa3HO-
obpasue

TROPHIC RELATIONSHIP OF THE POPULATIONS OF BIRDS DURING
THEIR WINTERING PERIOD IN VILESH RIVER DELTA

A.N.TAGHIYEV
SUMMARY

The species composition and trophic relationship of wintering bird populations were
investigated in Vilesh river delta and adjacent terrestrial areas in 2005-2017. There were
recorded bird populations belonging to 12 orders, 28 families, 44 genus and 61 species. Among
these birds, 42,6% feed on animal food, 50,8% on both animal and floral, 6,5% on floral food.
The diet of 38 bird species consists of water invertebrates, 32 species - terrestrial invertebrates,
17 species - fish, 5 species - amphibians, 9 species reptiles, 10 species birds, 10 species — mam-
mals, 34 species - plant seeds, 18 species - vegetative parts of plants and 10 species - fruits.

Key words: trophic, wintering, sedentary, origin, biodiversity

Redaksiyaya daxil oldu: 18.01.2018-ci il
Capa imzalandi: 09.04.2018-ci il
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NAXCIVAN MUXTAR RESPUBLIKASINDA YAYILAN
VALERIANELLA MILL. - VALERIANOTU CINSIiNO DAXIL OLAN
NOVLORIN BiOEKOLOJi XUSUSIYYOTLORI

"T.H.TALIBOV, “U.M.MAHMUDOVA, " EM.QURBANOV

""" AMEA Naxcwvan Bélmasi, Baki Doviat Universiteti
t_talibov@mail.ru; elshad_g@rambler.ru

Naxgivan Muxtar Respublikasinda rast galinan Caprifoliaceae (Dogquzdonkimilar)
fasilasinin novlorinin sistematikasi, bioekologiyasi va yayilmast haqqinda malumat verilir.
Elmi-tadgiqat iglarinin naticasinda malum olmusdur ki, regionda bu fasilonin 13 cinsa aid 17
novii yayilmigdir. Maqalada hamin novlarin botaniki tasviri, Naxg¢ivan MR arazisindaki yayilma
areallart va novlorin amalagalma moarkazlori 6z aksini tapmuisdir.

Acar sozlor: Caprifoliaceae, Valerianoideae, Valerianella, bioloji xiisusiyyatlor,
sistematika, flora, yayilma zonasi, nadir ndvlor

Naxgivan Muxtar Respublikasi florasinin 6nomli fosilolorden biri do Dip-
sacales Juss. ex Bercht. & J.Presl - Firgaotular sirasinin Caprifoliaceae Juss.,
1789 nom. cons. - Dogquzdonkimilor fosilosidir. Bu fosilonin Valerianaceae
Batsch - Pisikotukimilor yarimfasilasinin 3 cinsino aid 17 noviiniin orazido ya-
yildig1 aydinlagdirilmigdir [1, 255-263; 2, 303-304; 3, 160; 4; 5, 254-256; 6,
118-128; 9, 64-86; 10, 952-954; 11; 12; 13; 14]. Muxtar respublika orazisinds
Pisikotukimilor yarimfasilosinin Centranthus Neck. ex Lam. & DC. — Kentran-
tus cinsina bir nov, Valeriana L. - Pisikotu cinsina 5 nov, Valerianella Hill -
Valerianotu cinsing iso an ¢ox asagidaki 11 nov daxildir:

Superordo: Dipsacanae
Ordo: Dipsacales Juss. ex Bercht. & J.Presl - Firgaotular
Familia: Caprifoliaceae Juss.,1789 nom.cons.— Doqquzdonkimilor
Subfamilia: Valerianoideae Raf. (1820) — Pisikotular
Genus: Valerianella Mill. - Valerianotu
Sect.1. Psilocaelae DC.
. V. uncinata (Bieb.) Dufr., 1811 - Qarmaqli valerianotu
. V. oxyrrhyncha Fisch. & C.A.Mey., 1837 (V. diodon Boiss.) -itiburun v.
Sect.2. Sclerocarpae Boiss.
. V. sclerocarpa Fisch. & C.A.Mey., 1835 - Sortmeyvo v.
. V. cymbocarpa C.A .Mey., 1831 - Piloktum v.
. V. plagiostephana Fisch. & C.A. Mey., 1835 - Coptag v.
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6. V. szovitsiana Fisch. & C.A. Mey., 1836 - Sovi¢ v.
Sect.3. Siphonocaelae Soy.-Willem.
7. V. dentata (L.) Pollich, 1776 - Disli v.

Sect.4. Platycaelae DC.
8. V. amblyotis Fisch. & C.A.Mey. ex Hohen., 1838 - Kiit v.
Sect.5. Coronatae Boiss.
9. V. coronata (L.) DC., 1805 - Tacl1 v.
10. V. lasiocarpa (Steven) Betcke, 1826 - Tiikciikmeyva v.
11. V. leiocarpa (C.Koch) Kuntze, 1887 (V. dufresnia Bunge ex Boiss.) -
Hamarmeyva v.
Genus: Valerianella Mill. - Valerianotu
Sect. 1. Psilocaelae DC.

Birillik, ¢ongolvari-budaqli, ¢cox kicik bondvsayi cicokli bitkidir. Kasaciq
adoton kigik, tacsokilli olmaqla, qulagsokilli, discikli, bazon bir uzun ayri vo ya
cop dislidir. Cigak taci diizgiin, qifvari, besparlidir. Erkokcik 3-diir. Meyva
ticyuvali olub, biri meyvoveran, digor ikisi iso meyvo vermoayan (bos) olub, ¢cox
kicikdir. Valerianella cinsino 80 -0 qodor ndv daxildir. Osas etibarilo Araliq
donizi, eloco do Qarbi Avropa, Qafqaz, Tiirkiyo vo iran Islam Respublikasinda,
Krimda, Orta Asiyada, ©fqanistanda, bir sira novlorino Simali Amerikada rast
golinir. Qafqazda 25 novii, Azorbaycanda 21, Muxtar respublika orazisindo iso
qeyd edilon 11 novii yayilmisdir.

1. Valerianella uncinata (M.B.) Dufr., Hist., Valer., 60, (1811); Boiss.,
III, 97; Y. JIunueBckuii Bo ®n. CCCP, XXIII, 648 (1958) - V. pubescens Krok
in Vet. Acad. Handl. Stockh., V,1, 48 (1864), non Merat (1812); A. I'pocc-
reiim, @in. Kaskasa, 1V, 40 (1934); Onp. pact. Kask., 259 - Valeriana uncinata
M. B., Fl. Taur.-Cauc. 1, 26 (1808). - Fedia uncinata Willd., Enum. Hort.
Berol., 51 (1809); M. B. I1I, 33 (1819) - Qarmagql valerianotu

Birillik bitkidir. Govdesi diiz, nazik sirimli, ¢ox qisa, siskin, sallag vo
qarmaqvari olub, bir va ya ¢ox budaqlanmigdir, 8 (20) — 40 (60) sm hiindiir-
likkdadir. Yarpaglar1 az vo ya cox doracods tiikciiklii, konarlar1 qisa kirpikcikli,
rozet yarpaqlart uzunsov kiirokvari olub, konarlar1 discikli, ortadakilar lalokvari
vo ya bollinmiis lolokvari yarpaqlidir. Zirvodoki yarpaqlart bir-iki qisa xotvari,
dorin lalokvaridir. Yarimgaotiri bagciqdir, meyvayanhigr latli, qalinlasmis budaqg-
ciq tizorindo vo bizvari ¢icokyanliglr meyvodon qisadir. Meyvalori siskin-tiik-
ciiklii vo ya ¢ilpaq olub, 4-6 mm uzunluqda, uzunsov silindrsokilli, asasindan
geniglonmis, On torofdon qisa sirimli, osasindan iki qabarcighdir. Kasacigi
genigdir, 6-7 sart, tifiiqi istigamatds biikiilmiis, uc hissade qarmaqgakilli disciyi
olub, meyvodon qisadir. Barsiz meyvo yuvalar sapsokillidir. Cigcokloma vo
meyvoverma [V-VII aylara tosadiif edir.

Azaorbaycanda, o climlodon Nax¢ivan MR-do yayilmasi arandan baslaya-
raq orta dag qursagina qodor hor yerdo, tosadiifi hallarda yiiksok dag qursa-
ginda yayilmigdir. Kolcuglarda, ¢ay yataqlarinin ¢inqilli sahslorinda, suvarma
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kanallar1 boyunca, quru yamaclarda, zibilli yerlordo, okin saholorindo alaq kimi
¢ol va baglarda yayilirlar. Krimdan toplanilan materiallar asasinda tosvir edil-
migdir. Atropatan cografi areal tipino aiddir.

2. Valerianella oxyrrhyncha Fisch et C.A.Mey. 1835,in Ind. IV sem.
Hort. Petropol., 51 (1837); Boiss., III, 98: A.I'poccreiim, ®@nopa Kaskaza, 1V,
41 (1934); Onpenenurtens pactenuit Kaskaza, 254; W.JIunueBckuii Bo @i
CCCP, XXIII, 658 (1958) — Iitiburun valerianotu

Birillik, az tiikciiklii bitkidir. Govdosi qisa tiikciiklii, diizdiir, sallanmais,
siskin qalxangokilli ¢ongolvari-budaqlanmis olub, 6 - 20 sm hiindiirliikdodir.
Kok bogazindan ¢ixan rozet yarpaqlari uzunsov kiirokvari, govds yarpaqlari
uzunsov vo ya xotvari-uzunsov, kiit, tamkonarli, osas1 disli vo ya kosilmisdir.
Cigokalthig1 xatvaridir. Meyvaleari ensiz silindrvari, qisa xovlu, 2-6 mm uzun-
lugda (uzun disciksiz), ondon ensiz sirimli, osasinda iki qabarcig@i vardir.
Kasaciq ¢opdir, dairovi vo ya lighucaqgsokillidir, tam konarli, damarhdir. Kasa-
c1gin disciklorindon biri uzun, iifiiqi, ensiz-xotvari, iti, bozon disli olub, boyiik-
lilyli meyvasina barabor vo ya ondan qisadir. Digor kasaciq qisa, ligbucaqse-
killi, iti, Sl¢iisii kasacia barabar olur, bazon bu forq gozlo secilmir. Meyvo ver-
moyan yuvacilq ¢ox ensizdir. Cigoklomoa vo meyvovermo IV-VI aylara tosadiif
edir.

Orta Asiyada Tiirkmenistanin dagliq yerlorinde (Qaraqum sshrasinin ce-
nubunda, Amu-Darya orazisindos), iran Islam Respublikasi, Conubi Qafqazda
iso Nax¢ivan MR-do, Talis vo Ermonistanda yayilmisdir. Asagi vo orta dag
qursagindaki diizonliklordo, quru ¢inqilli vo gayaliq yamaclarda, chongdasi sii-
xurlar {stlindo, tokiintiilordo, bozon bag vo okin saholorindo alaq kimi rast
golinir.

Sect.2. Sclerocarpae Boiss.

3. Valerianella sclerocarpa Fisch et C.A.Mey.,1835, in Index II sem.
Hort. Petrop., 53 (1835); Boiss., III, 100; A. I'poccreiim, @nopa Kaskasza, IV,
41 (1934); Onpenenurens pactennii Kaskasa, 255; U. JluaueBckuii Bo diope
CCCP, XXIII, 657 (1958) — Sartmeyva valerianotu

Birillik, 10-30 sm hiindiirliikds bitkidir. Govdesi diizqalxan, sort, qisa vo
six tlikciiklori ilo ¢ox vo ya az doracods kovrak va dofalarle dixotamik budag-
lanmigdir. Kok bogazi yarpaqlari saplagli, uzunsov, tamkonarli, gévdos {izorindo
olanlar oturaq, uzunsov-xotvari, disli vo ya an ¢ox disli, miixtolif dorocodo
kosilmis lolokvaridir. Yarimgotiri daginiq vo ya gévdonin haca budaginda tok
cicoklidir, cicok saplagi qalindir. Meyvalari 3 - 5 mm uzunluqda (disciksiz),
dordiizlii-silindrsokilli, 6n torafdo uzun sirirmli olub, osasindan genislonmis vo
bir nec¢o kicik ¢iximtilidir. Orta discik genis-ligcbucaqgsokilli, iti vo ya kiit ol-
magqla, bozon yarimdairovi, torsokilli-damarli, 1 - 1,5 mm uzunluqda, tok yan
discik do bu 6l¢iido, tichucaqvari - nestorsokillidir. Digori xatvari, bazon {ifiiqi,
sonunda kigikdisli, 3 - 4 mm uzunlugdadir. Meyvo vermoyan yuvaciq meyvo
verond tamamilo barabar olub, qalinlasmis sort divarlidir. Cigoklomo vo mey-
vovermo IV-VI aylara tosadiif edir.
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Orta Asiya (Tirkmeonistanin dagliq orazilori), Qafgaz (Dagistan, Sorqi vo
Conubi Qafqaz, Talis) yayilmisdir. Azorbaycanda, o ciimlodon Nax¢ivan MR-
do yayilmasi arandan baslayaraq orta dag qursagina qodor hor yerdo, tosadiifi
hallarda yiiksok dag qursaginda yayilmisdir. Kolcuglarda, cay yataglarmin
cinqilli saholorindo, suvarma kanallar1 boyunca, quru gilli vo dashi yamaclarda,
zibilli yerlords, okin sahoalorinds alaq kimi ¢6l vo baglarda rast golinir. Taligdan
toplanilan materiallar osasinda tosvir edilmisdir.

4. Valerianella cymbocarpa C.A. Mey.,1831, Verzeichn. Pfl. Cauc.,
Casp. Meer.: 49,(1831) (“cymbaecarpa”); Boiss., III, 100; V. montana C. Koch
in Linnaea, XVII, 34 (1843); Ledeb., II, 433; A. I'poccreiim, @nopa Kaskasa,
IV, 41(1934); Onpenenutensr pactenuit KaBkaza, 255; W. JluHueBckuii BO
®nope CCCP, XXIII, 658 (1957) - Piloaktum valerianotu

Birillik bitkidir. Govdasi ¢ox qisa tiikciikliidiir, diiz, qalxansokilli congoal-
vari budaqlanmis, 4 - 18 sm hiindiirlikdadir. Yarpaqlar yasil, ¢ilpaq, uzunsov
Vo ya uzunsov-xotvari, kiit, tam konarli olmagqla, konarlan tiikctiklii, az hallar-
da, xiisusilo asasinda dilimlidir. Yarimgatiri kovrak, meyvayanligi qalinlasma-
yibdir. Cigokaltlig1 uzunsov-xotvari, kiitdiir. Meyvalori qisa, xatvari — dordtilli,
qovsvari ayilmis, iist hissodo bazon siskin-tiikciiklii, 6n torafdo dorin novludur,
3 — 4 mm uzunlugdadir. Qisa xotvari, kiit kasaciq ¢op, bazan iifiigidir, meyvo-
don daha cox qisa dislidir. Meyvasiz yuva Ol¢iisii meyvoverono borabordir.
Cicoklomo vo meyvovermo IV —VI aylarda bas verir.

Orta Asiyada (Tirkmonistanin dagliq yerlorinds, Sir-Darya, Pamir, Al-
tay, Tyan-San), Iran Islam Respublikas1, Conubi Qafqaz, Ermonistan, Azorbay-
canin Zuvand vo Nax¢ivan MR-do geyd olunmugdur. Nax¢ivan MR-in va Zu-
vandda asag1 vo orta dag qursaginda, quru dash yamaclarda, tokiintii daglar
izorindo, ¢aylarin ¢atil daslar1 arasinda, okin yerlorinds alaq kimi, tarlalarda vo
zibilli yerlordo rast golinir. Zuvanddan toplanilan materiallar osasinda tosvir
edilmisdir.

5. Valerianella plagiostephana Fisch et C.A.Mey.,1835, Index II sem.
Hort. Bot. Petrop., 2:52 (1835); Boiss., III, 100; A. I'poccreiim, ®nopa Kas-
kaza, II1, 41(1934); Onpenenurens pactenuit KaBks3a, 255; W. JIuaueBckuii Bo
®nopa CCCP, XXIII, 658 (1957) — Coptag valerianotu

Birillik bitkidir. Govdosi qisa tiikclikliidiir, diiz, qalxangokilli ¢ongalvari-
budaglanmis, 3 - 15 sm hiindiirliikdadir. Yarpaqlar ¢ilpaq, asagidakilar uzun-
sov-xatvari, orta hissadokilor, demok olar ki, xotvari olub, kiit, tamkonarli vo ya
konarlar1 bozon discikli, bozi hallarda iso dilimlidir. Yarimgatiri Iotli, meyvo
budaqciglar1 galinlagsmayibdir. Cigokaltligi xotvari olub, meyvodon qisadir.
Meyvalari 3 — 3,5 mm uzunluqda, ensiz xatvari, dordtilli, azca qovsvari biikiil-
miis, iist torofi xovlu, On torafi qisa dorin sirimhidir. Kasaciq qisa vo ¢op boru-
sokilli, torlu, biitdv, qulaqsakilli va ya iki aydin olmayan disciklorden ibarotdir.
Meyvao vermoayon yuva, meyvo verand nisboton qisadir. Cigoklomo vo meyvo-
vermo IV -VI aylara tosadiif edir.

Orta Asiyada (Tiirkmonistan, Qizilqum, Sir-Dorya, Pamir, Altay, Tyan-
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San), Iran Islam Respublikasi, Conubi Qafqaz orazilorindo yayilmisdir. Azor-
baycanin Zuvand vo Naxc¢ivan MR orazilorindo asagi vo orta dag qursaqla-
rinda, quru dagh vo qayali yamaclarda, tokiintii vo shongdas1 siixurlar tizorindo
yayilir.

6. Valerianella szovitsiana Fisch et C.A.Mey., 1836, in Index. III Sem.
Hort. Bot. Petropol, 3:48 (1836); (Boiss., III, 101; A. I'poccreiim, ®nopa Kas-
kaza, IV, 41 (1934); Onpenenurens pacrennii KaBkasa, 255; . JIuaueBckuit
B0 ®nopa CCCP, XXIII, 660 (1958) — Sovi¢ valerianotu

Birillik bitkidir. Govdosi qisa tiikciikliidiir, diiz, tokrar qalxansokilli-
congalvari budaqlanmig, 8 -10 sm hiindiirliikdadir. Yarpaqlart ¢ilpaq, tiind —
goyuimtiil rongli, uzunsov-xatvari, kiit, tamkonarlidir. Meyvo budaqcigr qalin-
lasmisdir. Cigokaltlig1 nostorsokilli vo ya diiz olub, meyvoya barabar, bazon iso
qisadir. Meyvosi haca budaglarda tok olmagla, kovrok yarimgotir iizorindo
yerlosir. Meyvalari uzunsov va ya diiz, uzunsov-yumurtasokilli, disciksiz olub,
4 mm uzunluqdadir. Bozi hallarda {ist hissosi tiikciiklii, 6n torofi uzunsov-
yumurtagokilli ¢okadir. Kasaciq ¢op, qulaqsokilli, damarlanmasi torvari olub,
iifiiqi vo ya ¢opino duran xotvari disli, zirvosindo iso adoton meyvasino barabor
olan, bazon ondan qisa, biitdv kenarli, aydin gorlinmayan disciklor yerlasir.
Yan torof boyunca bozon kifayot qodor on uzun dislor do miisahido edilir.
Cigokloma vo meyvavermo IV —VI aylarda olur.

Sorqi Araliq donizi (Suriya, Folostin), Qafqaz (Conubi On Qafgaz), Orta
Asiya (Qara-Qum, Dagliq Tiirkmanistan, Amu-Darya, Sir-Darya, Pamir-Altay,
Tyan-San), Balkan yarimadas1 vo Kicik Asiya, Ermonistan, iran Islam Res-
publikasi, Azarbaycanda yalniz Nax¢ivan MR-in diizenlik orazilorinds yayil-
migdir. iranin Xoy sohari otrafindan toplanilan herbari osasinda ilk dofo olaraq
tosvir edilmigdir.

Sect.3. Siphonocaelae Soy.-Willem.

7. Valerianella dentata (L.) Pollich, 1776, Hist., P1. Palat., I, 30 (1776),
Valeriana locusta L. var. dentata L., 1753, Sp. P1.:33, p.p., quoad var. olitoria;
id. 1755, Fl. Suecica, ed.2:12- Valerianella olitoria (L.) Pollich, 1776; Hist. Pl.
Palat. 1:30- Valeriana olitoria (L.) Willd., 1797, A. I'poccreiim, ®nopa Kas-
kaza, 1V, 42, (1934); Onpenenutens pactenuid Kapkaza, 255; U. JlunueBckuid,
Bo ¢aope CCCP, XXIII, 667, (1958). — V. morissonii D.C. Prodr., 1V, 627
(1830); Ledeb., II, 436; Boiss., III, 105; Jlunckwuii, 338. — Valeriana dentata
Willd. (1798), p. p.; M. B., 1, 26. — Fedia dentata Mirb., M. B., III, 31. — Fedia
dasycarpa Stev. in Mem. Soc. Nat. Mosc., 11,178 (1809), M. B.. III, 30. - Disli
valerianotu

Birillik bitkidir. Govdasi diiz, tokrar congalvari-saxali, til iizra (yarpaqla-
rin konarlar1 boyunca) kolo-kotiir olub, qisa tiikciiklii, 7 — 30 (40) sm hiindiir-
liikkdadir. Alt yarpaqlar uzunsov-kiiraksokilli, yuxaridakilar xatvari olub, osa-
sinda s1x-s1x disli vo ya dilimlidir. Yarimgotiri basciqli, meyvo yaxinligindaki
budaqciq azca qalinlasmigdir. Cigakaltligi tam xatvari, meyvalorden azca qisa-
dir. Meyvalori 2 - 3 mm uzunlugunda olub, yumurtavari-konussokilli, adaton
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s1x, siskin, tiikcliklii olmagla, 6n torofi uzunsov-yumurtagokilli ¢okoklidir. Ka-
saciq ¢apina qulagsekilli, itidir, lakin meyvesindo damarlanma miisahids olun-
mur. Arxa digcik enli vo uzun, yan torafds yerlogonlor ¢ox qisa, g6zo carpma-
yan formadadir. Barsiz yuva ¢ox qisa olub, sapsokillidir. Cicoklomo vo mey-
vovermo IV —VI aylarda olur.

Biitiin Avropada, Orta Asiya, Araliq denizinin qorbindo, Balkanlar vo
Kicik Asiya, Iran Islam Respublikasinda, Qafqazda yayilmisdir. Conubi Avro-
padan siyahtya alinmigdir. Azarbaycanda bir qayda olaraq, aran orazisinden
baslayaraq subalp qursaga godor hor yerdo yayilibdir. Okin sahoslorindo, tarla-
larda, dinco qoyulmus orazilords alaq kimi, eloco do dash yamaclarda, caylarin
catil daglar1 arasinda, arxlarin konarlarinda, meso vo kolluglarda, dag ¢omon-
liklorinda rast golinir.

f. lasiocarpa Rchb. - Meyvasi six tiikciiklii olub, adi formalidir.

f. leiocarpa Rchb. - Meyvosi ¢ilpaqdir. Kiir-Araz ovaliginda, Kiirotrafi
diizonlikdo tesadiif edilir.

Sect.4. Platycaelae DC.

8. Valerianella amblyotis Fisch. et C. A. Mey. ex Hohenack., in Bull.
Soc. Nat. Mosc., XI, 263 (1838) Boiss., III, 107; A. I'poccreiim, ®nopa Kaska-
3a, IV, 43 (1934); Onpenenurtens pactrenuii KaBkasa, 256; - V. lipskyi Lincz.,
1958; N. JIungesckuii Bo ®ropa CCCP, XXIII, 673 (1958) — Kiit valerianotu

Birillik bitkidir. Govdosi tamamilo qisa tiikciikliidiir, diiz, dofalorlo ¢on-
galvari-budaglanmis, 3 - 15 sm hiindiirliikkdadir. Yarpaqglar1 ¢ilpaq, uzunsov-
xotvaridon xotvariys qodordir, kiitdiir, yarpaglarinin osas1 bozon hor iki torafdon
1-2 payciqhdir. Yarimgotiri kovrok, meyve saxociyi qalinlasmayibdir. Zir-
vadoki yarpaglar1 uzunsov-xotvari, cilpaq, meyvodon kifayot godor qisadir.
Meyvalari 3 — 4 mm uzunluqda, uzunsov -yumurtasakilli, bir gader y1gcam, ¢il-
paq, arxa torofi qabariq, 6n torofdo azca batiq, qisa sirimlidir. Cigok tumurcugu
yuvast yan toxum vermayan yuvadan daha qisadir, zirvedoki qisa, yumur-
tagokilli cop qulagciglidir. Cigoklomo vo meyvovermo IV —V aylarda olur.

Qafqazda (Sorgi vo Conubu On Qafqaz), Azorbaycanda iso Quba, Talis
vo Naxg¢ivanin MR orazisindo yayilmisdir. Talis orazisindoki Tatuni dagindan
geyd edilmisdir. Nax¢ivanin diizonlik va dagliq yerlorinds, adston asagi vo orta
dag qursaginda, quru dasliq vo gayaliq yamaclarda, ohongdas1 siixurlar iizo-
rinda rast olunur.

Sect.5. Coronatae Boiss.

9. Valerianella coronata (L.) DC., (1805), in Lam. et DC. Fl., Fr., ed.
II- IV: 241; M.B., IIl, 32 - Valeriana locusta L. var. coronata L., Sp. P1.:34
(1753); - Valeriana coronata Willd., Sp. pl., I, 184 (1798); M. B. 1, 26; Boiss.,
III, 210; WU.JIunueBckuii Bo ®mopa CCCP, XXIII, 677 (1953). — Fedia coro-
nata Vahl, Enum., II, 2 (1806); A. I'poccreiim, ®nopa Kagkasza, IV, 40 (1934);
Onpenenurens pactenuid KaBkaza, 254;— Tach valerianotu

Birillik bitkidir. Govdanin asag1 yarisi qisa tiikciikli, sade vo ya adi ¢on-
golvari olub, dofslorlo yanlara ¢ixan ¢ongolvari-budaglanmis saxolordon ibarat
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olmagla, 8 — 40 sm hiindiirliikdodir. Asag1 yarpaglar uzunsov, digorlori iso
xotvari olub, bozon disli vo ya dilimlidir. Yarimgotiri six, kiirasokillidir. Uc
yarpaglar1 nestorsokilli vo ya yumurtavaridir. Konarlar1 yarimzarli vo uzunsov-
kipriklidir. Meyvaleri torskonusvari-dordkiinclii, tizerindoki six tiikciiklor yu-
xartya dogru yonolmisdir. Kasaciq meyvodon iki dofo enli, pardoli (zarl) ol-
magqla, genis agilmis, torvari-damarli, alt1 igbucaqvari ganadcigdan ibarot olub,
zirvasindo uzunlugu ona borabor olan, 5 mm uzunlugda qarmaqvari qilgigla
qurtarir. Meyva vermayan yuvaciq meyvaverand tam borabordir. Cigokloma vo
meyvovermd V —VI aylarda olur.

Qoarbi Qafqazdan basqa biitiin Qafqazda, Kicik Asiyada, Iran islam Res-
publikasinda, Avropada, Orta Asiya (Dagliq Tiirkmonistan, Pamir, Altay,
Tyan-Sanin gorbi), Balkanlarda, Amerikada rast olunur. Portugaliyadan geyd
olunmusdur.

Azorbaycanda yayilmasi: Kiir-Araz ovaligi (Conubi — Qarb), Kicik Qaf-
gazin conubunda, Nax¢ivan MR-in diizonlik vo dagliq yerlorindos, diizonlikdon
baslayaraq orta dag qursagina qodor orazilords, quru dasliq vo qayaliq ya-
maclarda, tokiintiilor vo ohongdas1 lizorindo yayilirlar.

10. Valerianella lasiocarpa (Steven) Betcke, Animadv. Bot. Valer., 26
(1826); Boiss., 11, 108; A. I'poccreiim, dmopa Kaskaza, IV, 42 (1934); Onpe-
nenutenb pactrenuil Kaskaza, 255; W. Jlunuesckuit Bo @nopa CCCP, XXIII,
676 (1958). — V. pumila lasiocarpa D.C., Prodr., IV, 628 (1830). — V. pumila
Ledeb., II, 432, p. p., non D.C. — Fedia lasicarpa Steven in Mem. Soc. Nat.
Mosc., V, 350 (1817); M. B., 11, 30 - Tiikciikmeyva valerianotu

Cox qisa tiikciiklii birillik bitkidir. Govdasi diiz, dofslorlo ¢ongolvari-bu-
daglanmis, 5 - 20 sm hiindiirliikdodir. Asag1 yarpaglar1 nostorsokilli-xotvari,
sonrakilar biitovkenarlt xatvari, bozon asasinda paycighidir. Kasaciq nalbaki-
sokilli, kiit, ticparli, arxa pari daha aydin gériinondir. Yarimgatiri bascigli, son-
radan kovroklonmis, meyvo ¢otiri qalinlasmayibdir. Zirvodoki yarpaqglari nos-
torgokilli vo yumurtavari olub, konarlar1 ag pordoli vo uzunsov-kipriklidir.
Meyvalari kigik, 6n torofi uzununa sirimhidir. Meyvo vermoayon yuvaciq mey-
voverandon kigikdir. Cigoklomo vo meyvovermo IV —V aylarda olur.

Avropa, Araliq denizi, Balkan-Kicik Asiya, Sorqi Qafqazda yayilmis,
Conubi Krimdan geydos alinmigdir. Azorbaycanda Abseron, Kiir-Araz ovaligi,
Kigik Qafqazin, o climlodon Nax¢ivan MR-in quru gilli vo dasl yerlorinds, az
hallarda tarlalarda alaq kimi yayilir.

11. Valerianella leiocarpa (C.Koch) Kuntze, 1887, Tp. Iletep6. 6oT.
cana, 10:195- Dufresnia leiocarpa C.Koch, 1843, Linnaea, 17:34.- Dufresnia
orientalis DC., Prod., IV, 625 1830, Prodr.4:625, non Valerianella orientalis
(Schlecht.) Boiss. et Buhse, 1856.- Valerianella dufresnia Bunge ex Boiss.,
1875, FL. Or.3:109 A. I'poccreiim, ®nopa Kaskaza, IV, 430 (1934); Onpene-
nutenb pactenuit KaBkasza, 256; . Jlunuesckuit Bo @nope CCCP, XXIII, 679
(1958) - Hamarmeyva valerianotu

Birillik bitkidir. Govdosi qalin, qisa vo azca sallaq vo ya ¢ilpaq olub,
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budaglanmis, 1(3) — 15 sm hiindiirliikdodir. Yarpaqlar ¢ilpaq, asagidakilar
uzunsov, ndvbati yarpaqlar kiit, uzunsov-xatvaridir. Yarimgatiri six, qalxanvari
bascigli, meyvo c¢otiri azca galinlasmisdir. Meyvalori ag xovlu, 6n torofi ¢u-
xurlu, ¢igcok tacinin altinda iki qabariq ¢ixint1 vardir. Kasaciq asasina qader ii¢
yera ayrilmis dairovi formada olub, ¢ilpaq, yarimzarli, torvari-damarlanmis
olmagqla, konarlar1 qil¢iql disli payciqla qurtarir. Arxa torsfi ise daha boyiik, 10
mm-9 godor uzunlugdadir. Mohsul vermoayon yuva, mohsul verondon genisdir.
Cigokloma vo meyvavermo IV —VI aylarda olur.

Qafqaz, Orta Asiya, Sorqi Araliq donizi (Suriya, Folostin, irak), Balkan-
lar-Kigik Asiya, iran Islam Respublikasinda, Hindistan-Himalayin conub-qor-
bindo yayilmigdir. irakda Mosul vo Bagdad arasindaki orazidon qeydo almmis-
dir. Azarbaycanda Naxc¢ivan MR-in diizenlik va dagliq arazilarinds, Diabarda
daghq qursaqglarda, quru, gilli, dagh vo gayaliq yamaclarda, ¢aylarin ¢agil das-
lar1 arasinda miisahido olunur.
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BUO3KOJIOT'TYECKHUE OCOBEHHOCTH POJIA VALERIANELLA MILL. -
BAJIEPUAHEJJIA PACTIPOCTPAHEHHBIE
B HAXYbIBAHCKOM ABTOHOMHOM PECIIYBJIUKH

T.I'TAJIBIBOB, Y.M.MAXMYJIOBA, 3.M.I'YPEAHOB
PE3IOME

B craTtpe mpencraBieHo OMOMOTHYECKHE OCOOCHHOCTH M 30HA pacmpocTpaHeHus 11
BUnOB popna Valerianella Mill. oTHOCsIuXcst Kk moacemeiictBoMm Valerianoideae Raf. Ha Tep-
puropun HaxubiBanckoit ABroHomHOW Pecny0Oimku. Bpuio oTMedeHO McTopuyeckoe Mpeood-
pa3oBaHue BuIOB Banepuaneina, oTAeIbHO OTMEYEHa OOIIMpHAs MH(POPMAIMS O COCTaBe H
MeCTe paclpoCTpaHeHus1, Ha Tepputopun Asepbaiikana u B ToM yuciie B HaxusiBanckoii AP.

KuroueBble cnoBa: Caprifoliaceae, Valerianoideae, Banrepuanenna, 6Guonorudeckvie
0COOEHHOCTH, CUCTEMATHKa, (hJiopa, 30Ha paCPOCTPAHSHUS, PEKHE BHIbI

BIOECOLOGICAL PECULIARITIES OF THE GENUS VALERIANELLA MIiLL. -
VALERIANELLA DISTRIBUTED IN NAKHCHIVAN AUTONOMOUS REPUBLIC

T.H.TALIBOV, UM.MAHMUDOVA, EM.GURBANOV
SUMMARY

The paper presents the biological features and the distribution zone of 5 species of the
genus Valeriana L. belonging to the subfamily Valerianoideae Raf in the territory of Nakhchi-
van Autonomous Republic. The historical transformation of Valerian species is noted. The pla-
ce of Valerian distribution in the World, on the territory of Azerbaijan and in the Nakhchivan
AR belonging to the genus Valeriana L. is separately noted. There is provided information
about the composition and values of medicinal Valerian.

Key words: Caprifoliaceae, Valerianoideae, Valerianella, biological features, taxo-
nomy, flora, distribution zones, rare species

Redaksiyaya daxil oldu: 17.01.2018-ci il
Capa imzalandi: 09.04.2018-ci il
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I'EHETUYECKASA IUATHOCTHUKA HPV ITPU HEPBUKAJIBHBIX
HNHTPADIUTEJ/INAJBHBIX HEOIIVIABUAX U KAPHMHOMAX

KA T'AJ/KHUEBA, K. A AJIMEBA
bakunckuii I'ocyoapcmeennulit Ynueepcumem
konul6@mail.ru

Y 90 6onvnvix xapyunomou u 95 nayuenmog ¢ yepeUKAILHOU UHMPAINUMENUANLHOU
neonnasueti (CIN) memooom noaumepasHol yenuou peakyuu ¢ cubpuou3ayuoHHo-@Iyopec-
yeHmHou Oemexyueli NPosedeHO OnpedeieHue Cepomunos Upyco8 NANULIOMbL UYel08eKd
(HPYV) ¢ oyenkoii yposus supycrou naepysku. Ilpu smom ycmanoenero, umo y 94,7% 6onvHvix
Kapyunomou ouaznocmupoganvl HPV, npuuem 6 npeobiadaioujem OOnbuuUHCImBe CyYaes
(48,7 %) ewiasnen ooun cepomun. Cpeou nayuenmox, cmpaodarowux CIN II-III cmenenu,
nanuiomasupycol oonapycenvt y 80,9 %, ¢ nanuuuem 0gyx eenomunos — 6 66,7 % ciyuaes.
Tosvluennoe codepocanue nanuiiomMasupycos ouazHocmuposano y 86,4 % 6o1bHbIX
xapyunomou u 'y 70,8 % nayuenmox ¢ CIN II-1Il. Yecmanoenena 63aumocesnszv medicoy Kou-
YeCMBOM BbISIGIEHHBIX CEPOMUNOE BUPYCO8 NANULIOMbI, HATUYUEM UHDeKyull, nepedasaemuix
NOI0GbIM Nymem, U ymepeHHou ougepenyuposxou onyxonu (R = 0,706473, p < 0,005), a
Maxaice mMexncoy pacnpoCmpanenHoCmvpio OnyXoie8020 Npoyeccd U KOAU4ecmseom OUaeHOCmu-
POBAHHBIX 2eHOMUN08 nanuiiomasupycos (R = 0,517676, p < 0,05).

KuroueBble cioBa: nucruiasusi, HPV, BupycHas Harpyska, kKapiuHoMa

B Hactosimiee BpeMsa u3BeCTHO OKoJio 180 TMMOB BHpyca MaUIIOMBI
yenoBeka (HPV), u3 kotopeix 29 061agar0T OHKOTEHHBIM MOTeHIaioM. OH-
KOT€HHBIN MOTEHIUaN MaluuIOMaBUPYCOB CYHIECTBEHHO BaprupyeT. Ilo cmo-
COOHOCTH MHHIIMUPOBATh AMCIIACTUYECKHE MPOLECCH U paK aHOTCHUTAIHHON
o0JacTu ManwIJIOMaBUPYCHl YCIOBHO pa3zefieHbl Ha IPYMHIbI «BbICOKOT0» (16,
18, 31, 33, 35, 39, 45, 52, 56, 58,59,66) u «auzkoro» (6, 11,42, 43, 44, 54, 61,
72, 81) pucka (Kucenes, 2006, Monoukos,2004).

Bupychl manmuioMbsl BBICOKOTO PUCKA SIBJISIFOTCS OCHOBHBIM 3THOJIOTH-
YecKUM (PaKTOPOM KapLUUHOMBI M LIEPBUKAIBHBIX UHTPA3NUTEIHATBHBIX HEOI-
na3uii (CIN). OdyeHp yacTO OTMEUAIOT OJHOBPEMEHHOE NPUCYTCTBUE Kaplu-
Homoi u CIN pazmuunoit crenienn TsoxecT (I-111). Uudexuns HPV BeizbiBaer
BTOPUYHBIE XPOMOCOMHBIE HAPYIICHUS, CIIOCOOCTBYIOIIHNE MPOTPECCHH OMyXO0-
JIeBBIX KJIETOK. J[0 HACTOAIIEro BpeMEHH OCTAETCSl OTKPBITHIM BOIPOC, SBIISET-
cs i MynbTH(OKaTbHOCTH CIN 1 KapIIMHOMOI pe3yabTaToOM CMEIIAHHOM HH-
dexmu HPV wimm ke 5Ti mopakeHusi 00pa3yroTCsl U3 €IMHON KIIETKU-TIPEIIIeCT-
BeHHuka (Bamenko, 2007; Tjiong M., Out T., Ter Schegget J. et al., 2001).
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MHorouucieHHble MOJIEKYIISIPHO-OMOJIOTUYECKUE UCCIIeIOBAaHUS MTOKa3a-
JM, 9TO KaHleporeHHoe aeiictue HPV cBs3aHo, riiaBHBIM 00pa3oM, C Hapy-
HICHUEM MEXaHHU3MOB KOHTpOJs Mpoiudepanud U arnonTOTUYECKOW rudenu
KJIETOK. MOXHO mnpeanoyioxutb, uro HPV sBisieTcs He TOJBKO 3THOJIOTH-
YECKUM, HO M BaXKHBIM MPOTHOCTUYECKUM (AaKTOPOM, YUUTHIBAS BIUSHUE, KO-
TOpOE OKAa3bIBAIOT 3TH MEXaHW3Mbl HAa arpecCMBHOCTH mporecca u dddek-
tuBHOCTH JieueHus (Kucenes, 2006; Bosch, X., 2008). MonekyIspHO-TCHETH-
yeckuii aHanm3 HPV umeer BakHyI0 KIMHUYECKYIO 3HAYUMOCTb, TaK KaK OII-
peAelieHHe ManvIJIOMaBUPYCOB MOMOTAET BBIACIUTH TPYNIbl KEHIIUH C BBI-
COKUM PUCKOM pa3BHUTUS KapIUHOMOU. JJisg pemieHus 3Toil 3aqauu HeoOXou-
MO HE TOJIBKO BBISIBJICHHE MANUUIOMaBUPYCOB, HO U ocyiiecTBienue HPV-re-
HOTUIIUPOBAHMS C KOJIMYECTBEHHON OLICHKOM BUPYCHOW HArpy3KH, IIO3BOJISIO-
mmx audQepeHnnupoBaTh CEPOTHUIBI «BBICOKOT0» OHKOI€HHOT'O PHUCKa U OIpe-
JIeNATh aKTUBHYIO TaKTHKY BEJICHMs JAHHOM KaTeropuu mauueHTok (Einstein,
M. H.,2006; Tjiong M., Out T., Ter Schegget J. et al., 2001; Woodman C.,
Collins S., Young L., 2007).

Ileny padompl: YyCTAHOBIICHHE TE€HOTHUIIOB MANWIOMABUPYCOB U HX
KOJIMYECTBEHHOE OIpPEACIICHUE Yy TMAallMEeHTOK C LIEPBUKAIBHON HHTpPAdIU-
TEeUAIbHOW HEOI1a3ue U KapLIMHOMOM.

Mamepuanvt u memoowt

bonwsubie kaprmaomoit (n = 90) u CIN I-III crenenu (n = 95) Britoua-
JUCHh B MCCIIENOBAHUE C 00sI3aTEIILHBIM MOP(OIOTHUECKUM TOATBEPKICHHEM
JINarHo3sa.

[Ipu aHanuze cTeneHW pacIpOCTPAHEHHOCTH OIyXOJEBOIO Ipolecca y
MAIMEHTOB pak in situ auarHoctuposad y 20,5 % u3 nHux, -1 cragus — y 59
% (I rpynma). Bo3pact GOIBHBIX, BKIIOYCHHBIX B MCCIEIOBAHUE, BAPbUPOBAI
ot 18 no 55 ner, cpegnuii Bo3pact — 45,5 + 3,6 rona.

[T10CKOKIETOYHBIN BBICOKO- W yMEpPEHHO Iu((depeHIupOBaHHbBIN pak
BepuduipoBas y 79 (86 %) manueHToK, BricOKoaupPepeHupoBaHHas ajie-
HOKapuuHoMa obHapyxeHa B 11 (14 %) cnyuasx. [Ipu ananuse cremeHu Ts-
xectu CIN B aHanu3upyeMmoi rpyiine nanueHTok mpeobnagana (79,0 %) CIN
I ct., CIN II ct. — y 21 % (II rpynna). CpeaHuii Bo3pacT MalueHToK, CTpa-
natomux CIN, cocraBun 44,0 = 7,5 roga. Y mpeobiagaromniero O00JIbITHHCTBA
narueHToK ¢ CIN (66,7 %) nnarHoCTUPOBaH XPOHUYECKHUA SHIOIECPBHIIHT.

Ma3ku 3nuTennaibHbIX KIETOK 3a0Hpaliich U3 EPBUKAIBHOIO KaHala U
ek MaTku. ['eHeThuueckre Uccie0BaHus MPOBOAUINCH METOJAOM IMOJIUME-
pa3HOW IEMHOW PeaKIuu ¢ THOPUAN3AIMOHHO-(DIIyOPECIIEHTHON JIeTEKITUEH B
peXKUME «PEaTbHOTO BPEMEHHU.

Jlisg OLeHKHU BHPYCHOM HArpy3Kd HCIIOJIb30BaJlach OalljibHAs OIICHKA,
COTJIACHO KOTOpo# pe3ynbrary oT O 10 3 0amioB COOTBETCTBYET HU3Kasl BU-
pyCHas Harpy3ka, 3—5 6ajioB — CpeaHss, CBBIIIEC 5 — BBICOKASI.
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Pe3yrvmamul u oocyscoenue

B pesynbrare nmpoBeneHHBIX uccienoBanuii nHdunuposanue HPV BbisiB-
aeHo 'y 76 (94,7 %) 60nbHBIX KapUUHOMOM, y 37 MalueHTOK 0OHApYXEeH OAUH
ceporur, y 29 — niBa, y 2 — TpH TUMA, Y 4 — YEThIpE U y 2 — HIECTh TUIIOB.

Anamu3 unpunupoBanus HPV y mammentox ¢ CIN II-III crt. BBIABHI
HAJIMYUE Pa3INdHbIX cepoTuroB y 72 (80,9 %) 6onpHBIX. [[Ba reHOTHIIA TUAT-
HOCTUPOBAHBI y 48 MAIMEHTOK, OOUH THN — Yy 12,Tpu Tuna — y 4, 4etbipe
Tuna —y 8.

I'eroruner HPV pacnpenenunuck cnemyromum obpazoM: y 61 marueH-
TOK BbIsABJIEH 16 Tun, y 20 —31 u 33 tunel, y 18 — 56 tun, y 11 — 58,y 10
—51, 52,39 u 45 tunel, y 9 — 35, y 8 — 18 u y 6 manueHToK BbIsABIECH 59
(pucynoxk 1).

70 61 .
60 = 016 tip
50 £1 @31,33 tip
40 B56 tip
30 1 558 tip
' 18
20 551 52,39, 45
11 10 ~ tip
10 _ ©
0 — NN S

Puc.1. Pacnpenenenune tamos HPV y 6onpHBIX Kapiimaomoi u CIN

AHanmu3 ompenereHusT BUPYCHOW HArpy3kd y OOJBHBIX KapIMHOMOM
nokasaji, uto Hu3Kkoe cogepxkanre DNA HPV nuarnoctuposano B 13,6 % ciy-
yaes, cpeaHee — B 27,3%, Beicokoe — B 59,1 %. B rpynne nauuentok ¢ CIN
Hu3kuil yposenb DNA HPV o6napyxen y 29,2 %, cpennuit — y 27,7 %,
BbICOKUU — y 43,1 %.

ConocraBurenbHblii aHanmu3 accoumanmu DNAHPV u undexnuit, me-
penaBaembix mosioBbiM mytem (UIIIIIT), mokazan, uro y 35 (43,8 %) 601bHBIX
KapIIMHOMOU ManuuIOMaBUpyCHasi MHGEKIHUS AUATHOCTUPOBAHA B COUYCTAHHH
¢ ypeamasmoit, ko-uHpeknus BIIY B codetanuum ¢ ypearsia3mMol W XJIaMHU-
ausmu — y 9 (11,3%).

KoppensiiuoHHblii aHamn3 BBIIBUI B3aUMOCBSI3b MEXKIY KOJHYECTBOM
BbIsABIIEHHBIX ceporunioB HPV, nammuuem UIIIII u ymepennoit auddepenum-
poBkoii onyxomu (R = 0,706473, p < 0,005, ananu3 xoppemsiauu no Croup-
MaHy), a TaKKe MEXAY paclpOCTPaHEHHOCTHIO OIyXOJIEBOTO Ipolecca U
KOJIMYECTBOM TUAarHOCTUpOBaHHBIX TeHOTHUIIOB HPV (R = 0,517676, p < 0,05).
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Bwieoowt

1. YcraHoBieHO, 9TO y OOJIBHBIX PaKOM IEHMKH MaTKH BHUPYCHI MANUIIIIOMBI
YeloBeKa JUarHocTupoBaHbl B 94,7 %, B mpeobnamaromeM OOJIbIIMHCTBE
ciydaeB (48,7 %) BbISIBICH OAWH CEPOTHII.

2. Cpemu mNalMEHTOK, CTPAJAIOIIMX I[EPBUKAILHON HHTPA’IUTEIHAIBHON
HeoITa3uel, NanwIoMaBupychl oOHapyxeHbl y 80,9 % ¢ HammuueM OBYX
reHOTUIIOB — B 66,7 % cityuaes.

3. Cpenn OOJIBHBIX KapIIMHOMOMW MOBBIIMIEHHOE COJIEpKaHUE TANUIIIIOMaBUPY-
COB JIMAarHOCTUPOBaHO y 86,4 %, y MallMeHTOK C LIEPBUKAIBHON MHTPAdIIH-
TEJUAJIbHOW HEOIUIa3uel MOBBIIIEHHBI YPOBEHb BUPYCHOM HArpy3Ku COC-
taBua 70,8 %.

4. YcraHOBIIEHa B3aMMOCBS3b MEXKIY KOJIMYECTBOM BBISBICHHBIX CEPOTHUIIOB
BHUPYCOB MAaMUJIOMBI, HaJTM4YueM HH(EKIUH, epeaBaeMbIX MOJIOBLIM Y-
TeM, U yMmepeHHOH nuddepermupoBkoit omyxomu (R = 0,706473, p <
0,005), a Takxke MexAy pacHpOCTPAHEHHOCTHIO OIYXOJEBOTO Mpollecca U
KOJIMYECTBOM JIMarHOCTUPOBAHHBIX TE€HOTUIIOB MamuwuiomaBupycoB (R =
0,517676, p< 0,05).
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KARSINOMA VO INTRAEPITELIAL NEOPLAZiYALAR ZAMANI OLAN
HPV DiAQNOSTIKASI

K.A.HACIYEVA, K.0.OLiYEVA
XULASO

Usaqliq boynunun xarsangi olan 90 xastads vo usaqliq boynunun intraepitelial neopla-
ziyali (CIN) xastolorinda polimeraza-zoncirvari reaksiya metodu ilo insan papilomavirusunun
agkarlanmasi vo virus yiikiiniin giymotlondirilmesi miisayistilo serotiplorin miioyyanlosdirilme-
si aparilmigdir. Miiayyan olmusdur ki, 94,7% usaqliq boynunun xarsongi xostesinds HPV as-
karlanmig vo oksor hallarda (48,7%) bir serotip qeydo alinmisdir. CIN II, III oziyyat ¢okon
xastalorda papilomaviruslar 80,9 %-ds askar olunmusdur, 2 genotipds- 66,7%-ds geyds alin-
misdir. Papilomaviruslarin yiiksok gostericisi 86,4% usaqliq boynunun xar¢angi xastalarinds,
70,8% intraepitelial neoplaziyali xastalordo (CIN ILIII) miisahide olunmugdur. Papilomavirus-
larin askarlanmis serotiplorin miqdarinin, cinsi yolla otiiriilon infeksiyalarin vo sisin orta dore-
coli diferensiasiyasinin qarsiliqlt alagesi miioyyon olunmusdu (R=0,706473, p< 0,005), vo
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eloca da sis prosesinin yayilmasi vo papillomaviruslarin miisyyen olmus genotiplori arasinda
qarsiligli slags miiayyan edilmisdir (R=0,517676, p<0,05).

Acar sozlor: displaziya, HPV, virus yiikii, karsinoma.

GENETIC DIAGNOSTICS OF HPV UNDER CERVICAL INTRAEPITHELIAL
NEOPLASIAS AND CERVICAL CARCINOMA

K.A.HAJIEVA, K. A.ALIYEVA
SUMMARY

90 patients with cervical carcinoma and 95 patients with cervical intraepithelial
neoplasia (CIN) were examined for the presence of HPV serotypes with the assessment of the
level of viral load. The method of polymerase chain reaction with hybridization-fluorescence
detection in the regimen. It was established, that 94,7 % of the patients with cervical carcinoma
were HPV-positive, in the prevalent number of cases (48,7 %) one serotype was revealed. The
patients displayed HPV infection in 80,9 % of cases with CIN II-III, in 66,7 % in the presence
of two genotypes. The increased contents of HPVwere diagnosed in 86,4 % of the patients with
cervical carcinoma and in 70,8 % of the patients with CIN II-III. The quantity of the revealed
HPYV serotypes, presence of genital infections and moderate differential tumor (R = 0,706473,
p < 0,005) were found interrelated, there is also a correlation between the prevalence of the
tumor process and the quantity of the diagnosed HPV genotypes (R = 0,517676, p < 0,05).

Key words: dysplasia, HPV, viral load, cervical carcinoma.

Ilocmynuna 6 pedaxyuro: 19.03.2018 e.
Tloonucano x neyamu. 09.04.2018 e.
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KICIK QAFQAZ MEQAANTIKLINORIUMU REGIONUNDA
(AZORBAYCAN HiSSOSi) EKZOGEN-GEOLOJi PROSESLORIN
INTENSIVLIYININ QiYMOTLONDIRILMOSI

B.H.QOLONDOROV, EEAMOMMODOVA,
G.N.HUSEYNOVA, 8.A.MiRZOYEV
Baki Dovlat Universiteti
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Moagalo Kicik Qafgaz meqaantiklinoriumu regionunda ekzogen-geoloji proseslorin
tadqigina hasr olunmusdur. Orazinin miihandisi-geoloji saraiti dyronilmis va ekzogen geoloji
proseslorin intensivliyi giymatlondirilmigdir.

Acar sozlar: ekzogen-geoloji proseslar, miithandisi-geoloji sarait, geoloji sistem, torpaq
siirligmasi, texnogen amillar.

Respublikanin orazisinds ekzogen geoloji proseslorin (siiriisma, yargan
omologolmo, subasma, bataqliglasma, eroziya, abraziya, u¢qun, ¢okmo, karst,
asinma vo s.) intensiv inkisafi yasayis, kond tosorriifat vo sonaye obyektlo-
rinin normal foaliyyatino neqativ tosir gostarir vo tobii ki, ©lko iqtisadiyyatina
maddi ziyan vurur. Ekzogen geoloji proseslorin inkisafinin noticesi olaraq,
miihondisi-geoloji soraitdo miimkiin doyisikliyin giymotlondirilmasi noqteyi-
nozorindon bu proseslorin bas verdiyi orazilordo miintozom miisahidolorin
aparilmasi ilo homin proseslori formalagdiran amillorin arasdirilmasi, onlarin
intensivliyinin qiymotlondirilmasi vo inkisaf tempinin Oyronilmosi miihiim
ohomiyyat kasb edir vo problemin aktualligini oks etdirir.

Kicik Qafqaz dag sistemi Sahdag, Murovdag, Seorqi GOyco, Zongozur,
Mixtokon, Daraloyoz dag silsilolori vo Qarabag vulkanik topolorindon ibarat
olub, respublika orazisinin conub-qorb hissosini ohato edir. Sahdag, Qarabag
vo Zongozur silsilolori simal-qorb conub-gorq istigamotindo Murovdag, Mix-
tokon vo digor daglar sistemi ilo paralel istiqamotda uzanir.

Meridional istiqgamatdo uzanan Sorqi Goy¢o silsilosinds on yiiksok daglar
Zongozur vo Murovdag silsilaloridir (3906 m - Qapiciq dag1). Bu sil-silonin uca
vo sort yamaclart iimumi hiindiirliiyi 2800 m-o c¢atan Qarabag daglarina
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nisboton forqglonir.

Yiiksok daglar orta daglar sistemindon koskin forqlonir vo orta hiin-
diirliiklii daglar simal-sorq istiqgamatindo maili yamaclara kegir. Burada alt1 sot-
hi diizenliklar relyefa pillovarr goriiniis verir. ©On bdyiik sothi diizenlik-lardon
Cardaxl1 vo Niizgor diizonliklorini geyd etmok olar. Demok olar ki, bii-tiin dag
silsilolori asimmetrikdir. Adoton simal-sorq yamaclar az maili, conub yamaclar
iso sort, sildirim formadadir. Lakin Sorqi GoOygo silsilosindo oks gostaricilor
miisahido olunur.

Kicik Qafgaz meqaantiklinoriumunun Naxg¢ivan hissosindo respubli-kada
on qadim Paleozoy yash ¢okiintiilor yayilmisdir. Litoloji cahatdon onlar meto-
morfik sistlordon, ohongdaslarindan, dolomitlordon, kvarsitlordon, qum-
daslarindan, argillitlordon vo gilli sistlordon togkil tapmigdir, 1200 m-don bo-
yiik galinliga malikdir.

Yura ¢okiintiilori Kicik Qafqazda - yiiksak vo orta dagliq sahslords yayil-
migdir. Alt Yura gil vo gilli qumdaslar, sistlor, alevrolitlor vo qumdaslar ila,
Orta vo Ust Yura iso vulkanogen, vulkanogen-¢okmo vo ¢okmo formasi-yalar
ilo tomsil olunmusdur, galinligr 300 m-dir.

Alt Tabasir ¢okiintiilori Ki¢ik Qafqaz regionunda, kosilisin asagi his-
sosindo karbonat formasiyasindan, yuxari hissalorindo iso gillorin, argil-litlorin,
mergellorin vo tuflu qumdaslarinin névbolosmasindan ibaratdir. Ust Tabasir
vulkanogen, terrigen-cokmo, terrigen vo karbonat formasiyali olub, galinlig
3500 m-dir.

Paleogen Kicik Qafqaz, Naxg¢ivan vo Talis bolgolorindo genis yayil-
migdir. Litoloji cahatdon gillorin, qumlarin vo mergellorin novbalagsmasindon
ibarotdir. Tortor vo Hokoro ¢aylarmin yuxari hissolorindo vo Naxcivan Res-
publikasi orazisinde effuziv siixurlar vo tuflar yayilmisdir. Onlarin qalinlig
1000-3500 m-dir.

Miosen ¢okiintiilori Nax¢ivan orazisinde gil, mergel, shongdaslari, qum-
daslar1, dasduz tobagolorindon toskil olunaraq, 2000 m-o godor qalinliga malik-
dir.

Ki¢ik Qafqaz meqaantiklinoriumu Mezozoy siixurlar1 ilo tomsil olun-
magqla, Lok-Agdam antiklinoriumu, Kicik Qafqazin vulkanik qalximi, Sevan-
Qarabag antiklinoriumu, Zongozur-Qafan antiklinoriumu, Ordubad sinklino-
riumu, Sorur-Culfa antiklinoriumu, Araz c¢okekliyi vo Talis antiklinoriumu
kimi struktur zonalara ayrilir. Bu strukturlarin hor biri ayriligda antiklinal vo
sinklinallarla tomsil olunmusdur. Antiklinoriumlar tigiin kulisvar1 ikinci do-
rocoli antiklinallarin olmasi saciyyovidir. Onlar da 6z novbosinda yelpikvari
sart qirisiglardan ibaratdir. Sinklinallar iiclin ¢atlarla miirokkoblogsmis sandiq —
“qutu” formali braxiqirisiglar asas yer tutur.

Bu regionun hidrogeoloji soraiti cox miixtolifdir.

Lok-Agdam struktur-formasiya zonasi hidrogeoloji cohotdon yeralt1 su-
larin intensiv axini zonasina aiddir. Minerallasma dorocosi 1 g/l -0 gadar olan
icmoli sular kimyovi torkibino goro, osason, hidrokarbonatli-kalsiumlu, bozon
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natriumludur vo adoton ¢ay vadilorindo, catli siixurlarin yayildigi sa-holordo
rast golir.

Ki¢ik Qafqaz vulkanik galximi hidrogeoloji cohotdon minerallagmasi 1
g/l-den az olan i¢cmali yeralt1 sularin intensiv axin zonasina aiddir. Kimyavi
torkibino goro onlar adoton hidrokarbonatli-kalsiumlu, bazon do hidrokar-
bonatli-natriumlu olur. Burada karbon qazli sular genis yayilmisdir. Igmoli
sulara iso ¢ay vadilorindo ¢atli bazalt slixurlarinin inkisaf etdiyi zonalarda rast
golinir. Vulkanogen siixurlarin, ¢atli andezit-bazalt lavalarmin yayildigi bu
orazilor orta vo yiiksok dagliq hissoalordo ¢ox sulu olur.

Umumiyyatls, bu bolgade ekzogen geoloji proseslorden sel, asinma, ya-
mac eroziyasi, tokiintii, ucqun vo ohongdasi karstlarina rast golinir. Hidro-
geoloji sorait daha cox karst hadisoloring tasir edir.

Naxcivan diizonliyindo Ust Pliosen cokiintiilorinin biitiin sahosinda toz-
yiqli susaxlayan kompleks yayilmisdir. Yer sothinds tozyiq 3-5 m-o ¢atir, qu-
yularda timumi sorf 8-20 1/s, xiisusi sorf 1,3- 5,9 1/s toskil edir, adoton 2,3-3,2
I/s olur.

Sularin temperaturu 14—160C, kimyovi torkibi hidrokarbonatli-natriumlu,
minerallagmast 0,8-7,0 g/l intervalinda doyisir. Subartezian xarakterli tozyiqli
sular Qarabaglar yaylasiin travertinlorindo formalasir. Iqlim xarakterino uy-
gun olaraq, rayonda arid-denudasiya aginmasi, yarganlarin amolo golmasi pro-
seslari bas verir.

Nival-Alp zonast Murovdag silsilesinin sorq hissosini, 2800-3722-m (Ga-
migdag) yiiksokliyini ohato edir. Silsilonin simal, conub vo conub-sorq ya-
maclarinda Alt Tabagirin karbonat-terrigen formasiyasinin siixurlar1 yayilmig-
dir. Bu zona nival-buzlaq tipli relyefo malik olub, intensiv aginma prosesino
moruz qalmisdir. Relyefin osas formalar1 dorin vo sort yamacl ¢ay dorolori,
denudasiya vo tektonik c¢ixintilar, karnizlor soklindodir. Karnizloro silsilonin
simal yamacinda, Kiirok¢aym manbalorinds pillovari sokildos rast golinir. Orazi
ekzogen geoloji prosesloro giiclii vo ¢ox giiclii moruz galma intensivliyi ilo
xarakterizo olunur. Ekzogen geoloji proseslordon an ¢ox saxta vo fiziki asinma
proseslori inkisaf etmisdir ki, bu da u¢qunlarin, tokiintiilorin vo siiriigmolorin
omolo golmasinag sabab olur.

Yiiksok dagliq zona 2000-2800 m yiiksokliklords, Murovdag silsilosinin
simal, sarq vo conub-qorb yamaclarinda, Qosqargay, Gaoncogay, Kiirokcay,
Gorangay, Incocay vo Turagaycaym monbalori sahasini ohato edir. 1000-1500
m yliksokliklords yamaclar intensiv olaraq dorin darslor vo yan qollarla parga-
lanmigdir. Zonanin geoloji qurulusunda Ust Yuranm terrigen-karbonat, Orta
Yuranin effiziv-terrigen formasiyalarinin siixurlar istirak edir. Qosqargay vo
Gorangayin yuxar1 axinlarindaki saholor ekzogen geoloji proseslora (tokiintii,
ucqun, nadir hallarda siiriismolor) orta dorocodo moruz qalmisdir. Ekzogen
geoloji proseslora giiclii moruzgqalma Murovdag silsilosinin simal yamaclarinda
Gamis vo Kecoldag zirvolorinin ohatasindo geyd olunur. Burada osason ug-
qunlar, tokiintiilor, saxta asinmasi, sothi yuyulma yayilmisdir.

94



Orta dagliq saho 1000-1200 m yiiksokliklordo, Lok-Agdam sinklinoriu-
mu hiidudlarinda, Kiir caymin sag qollar1 olan Axincagay, Osrik¢ay, Zoyom-
cay, Samkircay, Qosqarcay, Kiirok¢ay, Gorancay va Incogaymn yuxari vo orta
axinlar1 sahalorindo yerlosir. Burada relyefin osas formasi ¢ay derolori vo onlari
ayiran yasti suayiricilardir. Burada asas relyef omologotiron proseslor eroziya
va denudasiya proseslaridir. Cay daralorinin yamaclarinda bir ne¢o akkumulya-
siya vo eroziya-akkumulyasiya terraslar1 qeyd olunur.

Oyalatin geoloji qurulusunda Yura vo Paleosen-Eosen yaslh terrigen-
karbonat, Orta Yura yasl effuziv-terrigen vo karbonat-terrigen, Ust Tabasir
yash karbonat-terrigen, Orta-Ust Yura vo Alt Tabasir yash intruziv formasi-
yalar, eloco do Dordiincii dovriin qumlu-caqilli, qumlu-gilli vo qumlu-karbona-
th fasiyalart istirak edir. Bu oyalotin orazisindo ekzogen geoloji proseslora
giiclii moruz galan (0,25-0,5) iki saho, orta moruz galan (0,1-0,30) iki saho vo
zoif doracali (0,01-0,1) iki saho ayrilmisdir.

Coyirgayin asagl axininda turbulent xarakterli sellor, yamac eroziyasi,
yargan amologolma proseslori yayilmigdir.

Qosqgarcay vo Goncogayin yuxari axinlarinda-Dagkoson, Daostofur, Zur-
nabad, Zoylik yasayis montogolori arazisinds faydali qazinti yataqlarinin inten-
siv istismari ilo olagodar yamaclarin tobii goraiti pozulmus, noticods siirlismo-
lorin (kigikolgiili), sathi yuyulmalarin, ugqun va tokiintiilorin amolo galmasing
sorait yaranmisdir. Ekzogen geoloji prosesloro moruz qalma doracasi giicliidiir.
Respublikanin simal-qorb sorhodlori boyu Somkircaya qodor sahado - cay
hovzalorinin orta axin hissolorindo zoif, foal dorolor, sothi yuyulmalar, dayaz
osaslt stirligmolor, nadir hallarda kicikhecmli tokiintiilor yayilmisdir. Saho
ekzogen geoloji proseslors orta doracads (0,1-0,30) moruz qalmisdir.

Somkircayla Tortorcay arasinda, orta dagliq orazinin qalan hissosinda,
caylarin orta axininda ekzogen geoloji prosesloro moruz galma orta doraco-
dadir (0,1-0,3).

Agstafagay, Axincagay, Tovuzcay vo Osrikcayin orta axininda, orta
dagliq orazido, doro tipli dorin eroziya vadilori genis yayilmigdir. Saho ekzo-
gen geoloji prosesloro zoif moruz qalmisdir.

Somkircay, Goncacay, Kiirok¢ay, Qosqargay ilo Xacingay arasindaki
orazi (miitloq yliksoklik 1200-2000 m) Paleosen-Eosen yaslh terrigen—karbonat,
Orta Yuranin effuziv-terrigen formasiyalar1 vo Ust Yura-Alt Tabasir intruziya-
lar1 ilo saciyyalonir vo dayaz doro vo tiralor sobokasi ilo par¢alanmisdir, ekzo-
gen geoloji proseslora zaif moruz qalan sahadir.

Beloliklo, region iizro ekzogen geoloji proseslorin hor birinin néviindon,
ohato sahoasindon, onu yaradan saboblordon, inkisaf dinamikasindan vo inten-
sivliyindon asil1 olaraq, onlarin neqativ naticolorino garsi vaxtinda profilaktik
tadbirlorin goriilmasi vacibdir ki, bununla da homin proseslorin yeni tozahiir-
lorinin omologolma riskinin azalmasina nail olmaq miimkiindiir.
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OIIEHKA HHTEHCUBHOCTEM 9K30TEHHO-TEOJIOTMYECKHUX ITPOITECCOB
B PETUOHE MEI'AAHTUK/IIMHOPUYMA MAJIOTO KABKA3A
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CraThsl TOCBSIIIIEHA HCCIEAOBAHMIO 3K30T'€HHO-TEOJIOTHYECKHUX IPOIIECCOB B PETHOHE
MeraaHTHKIMHOpruymMa Maioro Kaskasa. MccienoBaHbl MHKEHEPHO-TEOJIOTMYECKHE  yCIOBUS

TCPPUTOPUHN U OLICHECHBI MHTCHCUBHOCTHU 3K30TCHHO-TCOJOTHYCCKUX ITPOLECCOB.

KiroueBble ¢J10Ba: DK30T€HHBIC T€OJTOTHICCKUE IIPOUECCHI, HWHKCHCPHO-I€OJIOTNIECC-
KO€ YCJIOBHUE, T€OJIOTUIECCKOE CTPOCHHUE, OIIOJI3HU, TEXHO-TCHHBIC (l)aKTOpBI.

ASSESSMENT OF THE INTENSITY OF THE EXOGENOUS GEOLOGICAL
PROCESSES IN THE REGION OF THE LESSER CAUCASUS
MEGAANTICLINORIUM (AZERBAIJANI PART)

B.H.GALANDAROYV, EEAMAMMADOVA, G.N.HUSEYNOVA, A.AMIRZAYEV
SUMMARY
The article has been devoted to the investigation of the exogenous geological processes
in the region of the Lesser Caucasus megaanticlinorium. The engineering-geological condition
of the territory has been investigated and the intensity of the exogenous geological processes

have been valued.

Key words: exogenous geological processes, engineering-geological condition, geolo-
gical system, landslide, technogenic factors.
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B pabome npedcmasnenvt Kpucmanioxumuueckue 0CoOEHHOCMU  HOPMUPOBANUs
CMPYKMYp 2paHamos u3 pOOOHAUANbHBIX CMPYKMYPHbIX MUHAN08, ¢ cocmagom (CaSiO,). B
WUPOKOM Macuimabe usyuena U30MOPPHAS CMECUMOCTNb 8 MUHEPANAX epYNNbl SPAHAMO8 U
8bIAAGNIEHBL 011 KAJICO020 MUHepana pasHo8uoHocmu. Bnepevie 6 cmpykmypax epanamog 6vi-
0eeHbl MOOYIU CMEUWAHHBIX CIMPYKMYP U NPOCHO3UPOBAHbL COCHIABLL HOBbIX MUHEPAIO8.

Knrwouesvie cnosa: crpykrypa, u30MoppH3M, CMEIIAaHHBIE CTPYKTYPHI

Jnist oneHKH 00CTaHOBKM B 36MHOM KOpe, HE00XO0IMMO U3yYeHHE CTPYK-
TYp U CTPYKTYPHO-THUIIOMOP(MHBIX (hOpM MUHEPATIOB, KOTOPhIE SBISIOTCS OC-
HOBHBIM HOCHTEJEM reojiorudeckoid mHpopmanuu. M3yuenuem 3toii uadop-
MaIii MOKHO YCTaHOBUTBH B3aHMOCBS3b MEXIY COCTaBOM CTPYKTYp U yCIIO-
BUSIMU 00pa30BaHUS MUHEPAJIOB, KOTOpasi SBJSICTCS BXXHOU I PEUICHHUS Psi-
na npobieM KpHUCTaUIOXMMHUU, MUHEPAJIOTHUH, TEOXUMUH, METPOJOTUN U XU-
MUU TBEPJBIX TEIl.

[lenbto Hacrosmieil pabOThl ABISETCS UCCIEJOBAaHHE METOJOM CpaBHU-
TETHHOU KPUCTAIIOXUMHUH POJIM METALTUYECKUX KATHOHOB, POJOHAYATHHBIX
CTPYKTYPHBIX MHUHAJIOB U CTPYKTYpPHBIX €IMHHI] B Ipolecce GOpMUPOBAHUS
KpUCTATHYeCKUX (a3. ITo HeoOXOAMMO UIsi MOJEIMPOBAHUS CTPYKTYp U
MPOTHO3UPOBAHUS XUMHUYECKOTO COCTaBa HOBBIX MHUHEPAJIOB MU MUHEpalb-
HBIX Pa3HOBUIHOCTEH.

Brnepsrie pabote /1/ ycTaHOBIEHO, YTO B CTPYKTYpax MHUHEPAJIOB C Op-
TOTETpadIpaMu KOOPAMHAIMOHHBIM TOJIM3P KPYHMHOro KaTuoHa (K.u>7) u
| TO4 | TeTpa’p, CBs3aHHBIC peOpamMu, 00pa3yIOT POAOHAYAIBHBIN CTPYKTYP-
Hbli MuHan (puc.l a). B 3aBucumocTu oT pasmepa KpymnmHOro KaTHOHa, KOOp-
JTUHAMOHHBIN Tonudap MeHsieT ¢dopmy. Ilociennuii B M1301MpOBaHHOM BHJIC
yctaHoBieH B cTpykrype tutanuta — CaTiOSiOy4, T/Ie IeHTaroHalibHasl TATH-
paMHia aToMa KaJbIus, 1 | Si04 | TeTpa’aAp, oOpas3yrT CTPYKTYPHBI MUHAIL.
[TomoOHBIE MUHAIIBI, CBSI3BIBASICH C OKTAdAPUICCKUMU KOJIOHKAMU aTOMOB TH-
TaHa, GOPMHUPYIOT CTPYKTYpy THUTAHHTA /2/. AHAIOTHYHBIE POJIOHAYAIbHBIC
CTPYKTYpPHBbIE MUHAJIBI YCTAHOBIICHBI B CTPYKTypax HHUpKoHA — ZrSiO4/3/, Mo-
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Hanuta — Ce(POy) /4/, aparonnta — Ca(SO4) 1 T.1., TIIe B pe3yabTaTe UX KOH-
JEHCalMi 00pa3yeTcsi reTeporeHHas KosoHka (puc. 10), u3 kotopoit dhopmu-
PYIOTCSL CTPYKTYphl YKa3aHHBIX MUHepasioB (puc. 1B). BelsiBiaeHHble pogoHa-
YallbHbIE CTPYKTYpPHbIE MUHAJIBI XapaKTepHBI U ISl CTPYKTYp TpaHaToB. Pas-
HBIMHU aBTOPaMU MOJAPOOHO H3yUEHBI IPAaHATHI, B3SATHIE U3 PA3IMYHBIX MECTO-
poxaeHuil. B rpaHarax cTpyKkTypHBIH MUHAJI 00pa30BaH U3 CKPYUYEHHOTO Kyba
(ToMcoHOBCKHI Ky0) aroMa kaibitusa u SiO4 TETpadapa, CBI3aHHBIX KOPOTKH-
MU pebpamu (2.581&), ¢ coctaBoM (CaSiOy4). B cocraBe rpaHaTtoB MpUCyTCTBUE
JOTIOTHUTEIBHBIX, CPAaBHUTEIBHO MEJKHX, OKTa’JIpPHUYECKHX KaTHOHOB Ipe-
MSATCTBYET KOHJICHCAIIMU KOJOHOK M CO3/1aeT IeTepOTeHHBIN cioi (puc. 2), B
pe3ynbTare KpecTooOpa3Hoi MoJuMeEpU3alii KOTOPOro o0pa3yroTcsi CTPYKTY-
pBI TUIIA TPAHATOB. JTO COMPOBOXKIAETCS COXPAaHEHUEM KyOWYEeCKOW CHMMET-
puu. C y4yeToM CTPYKTYPHBIX OCOOEHHOCTEH TpaHaTOB U OPTO-CHUIIMKATOB, -
docaTos, -cyabhaToB ¢ KPYIHBIMH KaTHOHAMH, KpUCTAIOXUMHUYECKast (op-
MyJia rpaHaTtoB OyzaeT mpesacrtaBieHa kKak By(ATOy4);, B xumuueckom cocraBe
NPUPOJHBIX U CHHTETHYECKHUX TpaHaToB B A, B u T MOIOKEHUSX KATHOHBI
pactipenensiorcss B ciaemytomem uae: A: Ca, Mg, Fe, Mn, TR, Na, Cd, Y;
B=Fe™*, Ti*, Sc, Zr, Sn, Al, Mn™* Ga, Ge, Cr, Y u 1.1, T=Si, Al, Ge, Ga, Fe™”,
V.

B cTpyKTypHBIM THIIe TPaHATOB paclpeieicHre B A MOJTOXKEHUH KaTHO-
HOB CPaBHHUTEJIBHO MEJIKOT0 pa3Mepa MOKa3bIBaeT, YTO MOJOOHbIE MUHEPAJIbI
o0pa3yroTcs pu BBICOKUX TemmepaTypax. C TOBBIIICHHEM TEMIIEpaTyphl, B
Aayeiike yBenuuuBaercs cdepa KojaedaHus METAITMYECKOro KaTHOHA U 3TO CO-
MPOBOXKIAETCS yBENMUEHUEM ero 3(h(PEeKTUBHOTO MOHHOTO paJnyca, COOTBET-
CTBEHHO, YBEJIUYMBAETCSI KOOPAMHAIIMOHHOE YHUCIIO.

Puc.1. Kpucrammoxummuyeckas MOJIeb 00pa30BaHus
CTPYKTYp UMPKOHA, aHTUJPHJIa U MOHALIUTA
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Puc.2. T'ereporeHHslii ci0ii B CTpYKType TpaHATOB

B cTpykTypax rpaHaToB B MO3UIUSAX METALTUYECKUX KATHOHOB B IIUPO-
KOM Jauana3oHe HalmomaeTcss n3oMopdHoe 3aMernieHue. ITo, BEPOSITHO, CBSI-
3aHO C YCIOBUSIMU 00pa30BaHUS U paclpeaesieHueM METAIUTHUECKUX KAaTHOHOB
B Pa3JIMUHBIX KpUcCTauorpadudeckux no3unusax. B padote /5/, mpeacrasieHo,
YTO €CJIM TPaHaThl U3 TPAHUTOB, IETMATUTOB, TPEH3EHOB M KBAPIEBBIX KUJI, TO
npeoOagaeT MapraHiieBas COCTaBISAIOMas U U30MOP(OHBIMUA TPUMECSIMU SIB-
nstorest Ti, Y, Se, Ge, Ga, Sn, Zr. KanbuiueBbie rpaHaThl HauOomee xapakrep-
HBI JIJI1 CKQpPHOB; B CYJb(UIHBIX CKApHAX AJIEMEHTaAMU - TIPUMECSIMU SIBIISTFOTCS
— Ti, Ge, Sn, As, Pb, Cu; B xxene3opynnbix ckapuax — Ti, Cr, V, Ni, Co, Zr, Y,
Sc; B cneccaptun-anibManiuHax - Y, Sc, Ge, Ga; B rpoccyiisip-anapaaurax - vV,
Cr, Ni, Cu.

N3omopdHas cMecHMOCTh KaTHOHOB PacCMaTPUBACTCS COTJIACHO KJac-
CUYECKOW KIacCH(PHUKAIMU aTOMOB, PACIONOXKEHHBIX B B monoxeHuu:

. Anromunueswvie epanamor

B B nonoxennn pacnonaraiorcs arombl Al. [TonoOHbIe rpaHaTsl B pH-
pone Hanbosee paclpoCTpaHCHHBIC.

1. MMupomn - Mg3Alx(SiO4); /6/. B mo3unusax A u B Habmomaercs 3ame-
IIEHUE 110 CIEAYIOLIECH CXEME:

Mg—Mg gsFen 00Cag 03—Mgo 41Fe0 36Cao 23 —Mgo.oSco.1

Al— Al 67Cro28Feg 05 — Alo.s7Cro23Feo. 10— Aly.goCro o1

Brigenstores nse pasHoBuaHocTH nuporna: Cr—popma -
(Mgo.ssFe0.09Cag.03)3 (Alo.67Cro.28Fe0.05)2(S104)3 1 (Fe,Cr) -popma
(Mgo.41Feo36Cag 23)3 (Alp67Cro.23Fe0.10)2 (S104)3 .

B cTpykType nupona B A u B monoxeHusXx HaOII0JaeTCsl, B OCHOBHOM,
M30BaJICHTHOE 3aMEIICHHUE, TOJILKO aTOM MarHMs B HE3HAUUTEIbHBIX KOHICH-
TpaluMsaX FeTepOBAJICHTHO 3aMelaercss atomaMu Sc. B B monokeHun atombl
A" 3amemniatorcs aromamu Cr. CrenoBareiabHO, YCPEAHEHHBIM XUMHUECKUI
coctaB Cr-nupora — Mgs(Aly 67Cro33)2(S104)3.

2. I'poccymsp - CazAl,(SiOy)s /7/. 30BaneHTHOE 3aMelleHre Ha0Iro1a-
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eTcs B TOJIOKEHUH aTOMa KalbIMs, a TeTEPOBAJIEHTHOE B monoxkenuu atoma
Al 3amemaercsa Si.

Ca—Cag.99Mng g1— Cag45sMng27Feq28 — CagozFeg .07 —Cag.05Sco.05

Al—AlyosFeoo— AlpsFep, —  AlperFeosTioor —  AlosFeos—
Aly93Sig.07 — Alg.e7Fe0 33— AlgosFeq 0sTio.o1— AlgsoTigas— AlgosFeo.os

Si—S10.98Alp.02 — Si.95Alg.05— Si0.965C0.04—> Sio.osFe.02

B nonoskernu Al** rerepoBanenToe 3amernenne Ti't, compoBoKaaeTcs
samemenneM Sit'—Al’*. 3amemenne Ca**—Sc™, conpoBoxaaeTcst B TETpad -
PHYECKO}T MTO3MIMK B OXMHAKOBBIX KOHLICHTPALMSX 3aMeleHreM Si't aToMoM
Sc**. MzoMopdHas cMeCHMOCTh METAILIHYECKUX KATHOHOB, TO3BOISET BBIIC-
mutb Fe’ u Ti”* dopmsl rpoccyiisipa:

Fe-popmsr: Caz(AlysFeos)2(SiO4)3 u Caz(Algs7Fen33)2(S104)3;

Ti—(l)opMa: Ca3(A10.52Tio.48)2(SiO4)3

3. Cneccaptua — Mn3Aly(Si04)3;, HE3HAUUTENHHOE 3aMelleHue HabIo-
IaeTcs B mojoxkeHnu A, rae Mn—Mng ggFeg 14.

4. Anpmanmua — Fe;Al(SiOy4)3 /9/, HaOmrogaeTcst HM30BaJIEHTHOE 3aMe-
nieHue B nosokeHusix A u B, rne Fe— (Feps4aMgo37Cag9) 1 Al— AlyosCros -

1I. Hupxonosvie epanamul

B penxux cnydasx B nojioxkeHun B atom Zr* reTEepOBAJICHTHO 3aMellla-

ercst atomoM Al’*, kotopoe compoBoxaercs 3amemennem Al**—Si*,

1. Kumnent — CazZr(Al,Si04);/10/. B monoxenuax B u T Habmronaercs
reTepoBANCHTHOE 3aMemenHe 1o cxeme: Zr Al — AIP*Si*,

Zr—Zr059Tig.41— Zro57Tig42—> Zrog1Tig. 10— Zro.g9Tio.11

Al—Aly 67510.33—S10.73Fe0 27— Sig.75Feg.25— Sio30Feo61

W3 yka3aHHBIX 3aMeIIeHUN YeTKO BhIaenseTcs Ti-hopMbl KUMIEUTA, C
COCTaBOM: Ca3(ZI‘O.6Ti0.4)(A10A67SioA33SiO4)3

I1I. Banaouegvie epanamol

1. Tonamanut — CazV,(SiO4)3/11/. B A u B nonoxxenusx HaOmI01aeTCSI
TOJILKO M30BAJICHTHOE 3aMEIEHHE MO CIEAYIOIEH cXxeMe:

Ca—Cag.9sMgo.02 — Cap.92Mgo.04Mng o4 — CagosMny g7

V—VosMgo24Feo 16 —Vo.47Al0.20Cro.24 —V.81Alp.14Cro.05

B pesynbrate m3omopdHoro 3amemienus Beiaenstorcs (Mg, Fe) u (Al
Cr) dhopmBbI TOSIIMAHUTA:

Ca3(VosMgo2asFeo.15)2 (S104)2 m Caz(Vo.40Alo30Cro30)(S104)3

1V. Xpomosvie epanamoi

1. Kuaoppunrur - Mg;Cry(SiOy); /12/. B monoxennn B HaOmromaercs
PEIKOE 3aMENICHHUE:

Cr—Cr.84Mg0.98510.08 — Cro.70Mgo.11510.10

2. YBapoBut — CazCr,(SiO4); /13/.

B TpuxiuHHON ¢opme yBapoBHTa TOJNBKO B MO3MLIMU B B mupoxom
MaciTade HaOIrogaeTCsd U30BAJICHTHOE 3aMElCHHE:

Cr—Crog7Alp.1Fegos —  Croz6Alp2s—  Croo1Alpgo—  CrossAlpar—
Cr0.64Alo.36—> CI‘0.72A10.28—> CI‘o.35A10.65—> Cl‘o.40Alo.6o. B cucreme rpocCCyrap-
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YBapoBUT B B mososkeHNM 00pa3yroTcsi TBEpAbIE PACTBOPHI ¢ 00IIeH hopmy-
aoi: CrjpAl,. Al dopmy yBapoBHTa MOXKHO MPEJCTABUTD B CIEIYIOLIEM BHUJIE:
Ca3Cr2.nAln(SiO4)3

V. XKenezucmoie epanamoi

1. Augpamgut — CasFe,(Si04)3/14/. B monoxxennun B HaGmromaeTcst 3ame-
IICHUE.

B tpuknuHHBIN dhopMe B psae KpucTauiorpahuueckux TO3UIMA B HE-
3HAUUTENBHBIX KOHIICHTpaIUsaX HabmomaeTcs 3amenienne tuna CapgoMng; u
COTIPOBOXKAAETCS 3amMerieHneM Tuma FeposAlygs, @ B KyOmdeckoi ¢opme Ha-
OJro1aeTCs 3aMeNIeHre 1o CIeAYIOIIeH cxeMe:

Ca—Cag.93sMgo .07 — CagooMgo.0aFeo. 04

Fe—Feq 53Alp40—Feo77Mng 1Al 13—Feo 62Al0.28To.1—Feo 58 Al 39Tig 03—
Feo.9Sco.1— FepsSco2 — Feo72S¢0.28— FeosScos— FeosgAlp.12Cro s

Si—Sig.98Alp.02 —Si0.35F€0.02To.9 —Sio.25Fe.02Tio .2

Io n30MOphHOMY 3aMEILICHHIO BHIHO, 9TO ¢ 3amemenneM Fe' Al u
Fe’*—Sc™ 06pasyrorcst TBepible pacTBOpPbI ¢ OOLIMME COCTaBaMH, T.¢. 06pa-
sytorcst Al u Sc hopmbl aHapaauTa:

Ca3F62_nAln(Si04)3; Ca3F62_nSCn(SiO4)3

VI. Cmewannvie epanamol

1. Memxoput — Mgz (Al, Mg, Si)2(Si04)3/15/. CTpykTypa MemkopuTa ¢
KYOMYECKHMH MMapaMeTpaMu STYCHKH U OAWHAKOBBIMU KOHIIEHTPAITUSIMU KOM-
noHeHToB — Aly,, Mg,, Si, onuchkBatotcss Kybuueckoii (Ia3d) u Terparonans-
Hoit (14,/acd) cummerpueii. B monoxennn B HaGmomaeTcs reTepoBaleHTHOE
samemenne Al**—Si"* —Mg™ o cxewme:

Al—Alp 9sMgp 03S10.03—Alo 88Mg0.06510.06—>Alo.76Mg0.12510.10—>Alp.62Mgo.
198i()‘19—> A10.48Mg0.265i0.26 — A10.36Mg0.3zsi0.32 Bo3moxno 06pa303aHHe TBCP-
J0TO pacTtBopa ¢ coctaBoMm: MgszAl, (Mg, Si1)n(Si04)3

HHTepecHo, 4TO0 atom AI** B omHaKoBBIX KOHI[EHTPAIUAX 3aMEeIaeTCs
aromamu Mg”* u Si**, 910 He06XOmMMO ISt OBECIICUEHHST IIEKTPOHEHTpAIIb-
HOCTH CTPYKTYP.

®da3pl, MO0 XUMHUYECKOMY COCTABY 3aHUMAIOIINE MTPOMEKYTOUHOE IOJI0-
KEHUE MEXIY KpallHUMH 4ieHaMu U30MOP(HOTO psia, Ha3bIBAIOT PA3HOBU/I-
HOCTSIMH KOHEYHBIX ¢a3. Eciiu B kKoHEeUHBIX (azax psaa TpoCCysip-aHApaIuT
B OKTadJIpHYecKux mo3unusax Al 3amernaercs Fe** B Pa3HBbIX TMPOIEHTHBIX CO-
OTHOIIICHHUSX, TO 00pa3yeTcsi mpoMexxyTouHas (aza — yrpanaut. Takxe B cuc-
teme rpoccyiisap CazAly(SiOg)s — angpanut CaszFes(SiO4); B nmozunuu B atom
Al u Fe** oOpasyet TBep/bie pacTBophl ¢ coctaBoM: CazAl, Fe,(SiO)s. Takxke,
yto B cucreme rpocyusip CazAly(SiO4)s — yBapoBUT CazCr,(SiOy4)3 B mo3unuu
B arombr Al m Cr oOpasyioT TBepabie pacTBopel ¢ coctaBoM: CaszAl,.
nCrn(Si04)3 B cTpykType anznpanuta B B monoxxenuu TBepabie pacTBOpbI 0Opa-
3ytoT atoMbl Fe u Sc, ¢ coctaBoMm: CasFe; ,Sc, (Si0Oy4)3. Takke B cucreme criec-
CapTHH-AJIbMAaHJUH B MOJOXKEHUU A 00pa3yroTCsl TBEpbIe PaCTBOPHI C COCTa-
BoM: Mnj3_,Fe, Al>(Si0y4);. st Apyrux map rpaHaTOB TakyKe BO3MOKHBI TIPOME-
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JKYTOUYHBIC (pa3bl.

Henbiii psan cuaTeTHUecKUX (Pa3 00pa3yroT CTPYKTYphI THUIIAa IpaHaToB. B
MOJOOHBIX CTPYKTypaxX, €Clid B MOJIOXKEHUH A pacroiaraloTcs peaKo3eMeib-
HBIC KATHOHBI, TOTJa B o3unuu B u T pacnpenensroTcst TpeXBaieHTHBIE OTHO-
tunssie Katnoubl, Ca”*Si** >TR** AI**(Ga®* Fe’*). B pesynbrare o6pasyorcs
TR-amomunatsl, TR-ramiatel, TR-deppatsl co cTpyKTypHBIMH THIIAMU TpaHa-
TOB U ¢ obmieit popmynoit TR3B, (TOy4);, tne TR=Gd, Yb, Dy, Sm, Er, Ho, Lu
1 Y; B=T=Al, Ga, Fe'*. IIpu nomrom 3amemennn Si**—Ge** oGpasyrorcs
repMaHaThl, H30CTPYKTYpPHbIE FpaHaTaM.

I'paHaThl OTHOCSTCS K CHJIMKATaM CO CMEIIAaHHBIMU — HECOM3MEPUMBIMHU
MeTaJIIMYeCKUMH KaTHoHaMu. Clie1yeT OTMETUTh, UTO CYIIECTBYIOT I'HMAPOrpa-
Hatbl, rae (SiO4) Terpasap 3amemen (OH)s rpymmoit /16/, ¢ cocraBamu
SrsFe>(OH) 2 u BazAl,(OH),. Hanpumep, ruaporpoccyisp UMEET XUMUYECKUM
coctaB CazAly(Si04)2(OH)s. OTa 0COOEHHOCTH TPAHATOB MO3BOJSAET MX CTPYK-
TYpbl paccMaTpuBaTh Kak CMEIIAHHBIE CTPYKTYpHl ¢ MoayissMu mCa;SiOy «
nCaAly(OH)4(Si04); mmm mCay(OH)4 x nCaAly(SiOy)s.

W3 >tux Moaynel nmepBeiii uMeeT coctaB ogHoM Moaudukanuu Ca;SiOy,
a COCTaB BTOPOTO MOAYJIS COOTBETCTBYET MHHEpaly YaHTAIUTYy —
CaAl,(Si04)(OH)4, Ha ocHOBe Momyrneit oOmuii coCTaB MOXHO MPEACTaBUTH
dopmymnamu:

CaZm+nAl2n(OH)4n(SiO4)2n 571 C32m+nA12n(SiO4)3n

JIJisi KaKJI0r0 COOTHOIIEHUS M:N MOXHO MPOTHO3UPOBATh XUMHYECKHE
COCTaBbl HOBBIX (Da3 MPOM3BOAHBIX I'paHaToB. [lpy m=n momydaroTcss XUMH-
YECKHE COCTAaBbI MOJIUTUIHBIX (OPM TpaHATOB. B CTpyKType ruaporpaHaToB
TETpadApPUUYECKU MOTHB TONHOCTHIO 3amerntaercs (OH)s rpymmoit. Ilpu mo-
N06HOM 3aMelleHun cuMMeTpus cTpykTyphl (1a3d) coxpansiercs. Taksxe o6pa-
3YIOTCSI CMEIIaHHbIe CTPYKTYphI ¢ Moayisimu St(OH), « 2A1(0OH); /17/.

TakuM 00pa3oM, B rpaHaTax LEIbId psJi XUMUYECKUX 3JIEMEHTOB B TIPU-
pone obOpasyeT uzomMopdHOEe 3aMeleHre WIn 00pazyeT KpucTamndeckue da-
3Bl CO CTPYKTYPHBIMH THUIIAMU TPAaHATOB.
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QRANATLARIN KRISTALLOKIMYOVi XUSUSiYYOTLORI
U.A.YUZBASOVA, A.F.SIRINOVA, A.Q.MOMMODOVA, M.i.CIRAQOV
XULASO

Isdo granatlarin quruluslarmin (CaSiO,) torkibli ilkin qurulus minalindan formalas-

mast kristallokimyavi saciyyelondirilmisdir. Qranat qrupu minerallarda kationlarin genis
masstabda izomorf qarisiq yaratmasina va har bir mineral ii¢iin névmiixtalifliklarine aydinliq
gotirilmisdir. ilk dofs granatlarm qurulusunda qarisiq qurulusun olmasi miioyyon edilmis,
uygun modullar ayrilmis, yeni minerallarin kimyovi torkiblori prognozlagdirilmisdir.

Acar sozlor: qurulus, izomorfizm, qarisiq quruluslar

CRYSTALLOCHEMICAL FEATURES OF GARNETS

U.A.YUZBASHOVA, A.F.SHIRINOVA, A.G.MAMMADOVA, M.L.CHIRAGOV

SUMMARY

The crystal-chemical characteristics of the formation of the garnet structure from the

parent structural minerals, with the composition of CaSiO, are presented in the work. On a
large scale, isomorphous mixture in the minerals of a group of garnets has been studied and
different types of rarefies have been isolated for each mineral. For the first time, in the
structure of garnets the modules of mixed structures are isolated and the chemical compositions
of new minerals are predicted in the structure of garnets.

Key words: structure, isomorphism, mixed structures

Hocmynuna 6 peoaxyuro: 18.01.2018 e.
Hoonucano k newamu: 09.04.2018 e.
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Moaqalads Bulla — daniz va basqa yataqlarda neftli ¢6kma siixurlarin mineraloji va lito-
loji torkibina gora korrelyasiya olunaraq, minerallarin miixtaolif stratigrafik kasilis iizro
paylanma qanunauygunlugu dyranilmigdir.

Bulla — daniz yataginda béyiik dorinliklarda (6314 m-don 6400 m-dak) suxurlarin kim-
yavi-mineraloji torkibi kaskin dayigir. Bu intervalda kvars va ¢ol spatinin migdari kaskin aza-
hir, lakin barit va kalsit minerallarinin migdart isa artir. Bu kasilisda karbonatin amala gol-
masi yenidon kristallasma ila alagadar olub, asas proseslordon biri kimi postsedimentasiya
dayismasi va polimorf kalsitin yaranmasina sabab olur.

Acar sozlar: ¢okmo siixurlar, mohsuldar gat, postsedimentasiya, minerallagma, litoloji
torkib.

Yer gabiginin ¢dkmo siixurlarinin litoloji-mineraloji xiisusiyyatlorinin
Oyronilmosi, paleocografi, geoloji-geokimyovi soraitini, geoloji inkisaf tari-
xini va yanar faydali qazint1 yataglarinin yerlosma qanunauygunlugunu, axtaris
— kosfiyyat iglorinin aparilma istigamatlorini, o ctimlodon, karbohidrogenlorin
omalo golmasi vo onlarin yataqlarinin formalagmasi haqqinda miioyyan fikir
sOylomoyo imkan verir. Ona goro do mohsuldar gat (MQ) cokiintiilorindo li-
toloji-mineraloji xiisusiyyatlorin Oyronilmosinin ham nozori, hom do omali
ohomiyyati vardir.

Toqdim olunan moaqgalodo faktiki materiallar osasinda vo aparilmis bir ¢ox
todqiqatlarin naticolaring asaslanaraq MQ cokiintiilorindo minerallarin — litoloji
xiisusiyyatlorino asason paylanma ganunauygunlugu verilmisdir.

Mohsuldar gat ¢okiintiilorindo on genis yayilmis minerallardan biri kvars-
dir (Si0,), Bulla-doniz yataginin MQ c¢okiintiilorindo kvarsin migdart — 10% -
don 30%-o kimi doyisir. Abseron yarimadasinin MQ c¢okiintiilorindos iso terri-
gen kvarsin miqdar1 50% toskil edir vo onun miqdart qumdasi — alevrit sii-
xurlarinda gillora nisboton 3-4 dofo coxdur. Bulla-doniz vo Umid yataqlarinin
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MQ c¢okiintiilorinin alt sobasindo Kirmaki vo Kirmaki iistii qumlu lay dostolo-
rindo, kvarsin miqdart (10-25%), iist sobonin — Balaxani, Sabungu, Suraxani
lay dostolorindaki kvarsin migdarindan (25-48%) asagidir. Umumilikdo kvarsin
imumi miqdarinin orta miqgdart MQ ¢okiintiilorindo kasilis iizro asagidan yu-
xartya dogru artir. Abgseronda kvarsin hamarlanmis donolori genis yayildigi hal-
da, Asag Kiir ¢okokliyinds asason onun hamarlanmamis donalori iistiinliik tog-
kil edir.

MQ cokiintiilorindo genis yayilmis minerallardan biri do ¢6l spatlaridir
(plagioklaz — albit — NaAlSi3;Og — anortit — CaAl,Si,0Os, ortoklaz — KAISi303 vo
b.). Onlarin miqdar1 Bulla-doniz yataginda 2-8% arasinda doyisdiyi halda, Ab-
seron neftli-qazli rayonun MQ c¢okiintiilorindo 20-25% arasinda doyisir vo
Asag1 Kiir ¢okokliyi rayonlarinda iso 30-35% toskil edir. Col spatlarinin iimu-
mi miqdart MQ-nin dabanindan tavanina dogru artir. Lakin bu zaman albit vo
anortitin miqdart Bulla-doniz yataginda ¢ox az doyisir va toqriban 3,7 -4,7%
toskil edir. Bu minerallarin miqdar gillordo, gilli-alevrolitlora nisbaton {istiin-
liik togkil edir. Asagi Kiir ¢okokliyindo iso MQ cokiintiilorindo, asason oliqok-
laz vo labradorminerallar tistiinliik togkil edir.

Gil minerallar yuxarida adlar1 ¢okilon rayonlarin MQ ¢okiintiilorindo ge-
nis yayilmigdir. MQ-nin iist sébasinin gillori alt s6basinin gillorindonmontmo-
rillonit mineralinin genis yayilmasi ilo forqglonirlor. Onun miqdar1 Baki arxi-
pelagqinda 50%-don xeyli asagidir vo bu mineralin minimal miqdaria (20%-
don asag1) Bulla-doniz vo Umid yataqglarinda rast golinir.

Gil minerallarinin MQ-nin tist soboasinds yayilmasina goro asagidaki mi-
neraloji oyalotloro ayrilir:

1. Xlorit (Mg, Fe)sax (Al, Fe)ox [OH]g {Siy2xAlxO10}—Kaolinit Al4SisO1o(OH)s -
montmorillonitNag7Al; 3 Mgp7 SigOy (OH)4 - n (H,O) - hidromika
(K[OH]2{AlSi3010} - n (H,0O) torkibli gillorin yayildig1 Abseron arxipelaqi
(Abseron-Balxanyan1 tektonik zonanin qorb hissasi);

2. Xlorid- kaolonit — hidromika — montmorillonit torkibli gillorin yayildigi Ba-
ki1 arxipelaqt;

3. Xlorit — montmorillonit-kaolonit-hidromika torkibli gillorin yayildig1 Bal-
Xanyant zona.

Xloritlorin migdar1 MQ siixurlarinin ylingil fraksiyasinda tok-tok dono-
lordon 1%-5 qodor doyisir.

Muskovita (K[Al,[OH]>{AlSi3019}) MQ-nin biitiin kosilisindo rast goli-
nir. Adston onun miqdart 1-2% toskil edir. Muskovit Baki arxipelagqinda vo
Asag Kiir ¢okokliyindo xloritlo assosiasiya togkil etmoklo, gillorin hom yiingiil,
hom do agir funksiyalarinda genis yayilmisdir.

Analsim[Na{AlSi,O¢ }H,O Asag1 Kiir ¢cokokliyinin MQ ¢okiintiilorindo
4%-o qodor, Baki arxipelagqinda 10%-o godordir. Abgseronda analsimi osason,
vulkanik slisodon omolo galib.

Vulkanik siisoys (SiO,) tok denolor goklindo, nadir hallarda iss yiingiil
fraksiyalarda 1-2% miqdarinda rast galinir.
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Gips (CaSO,-2H,0) MQ siixurlarinda sementlosdirici material rolunu
oynayaraq, yiingiil fraksiyanin 1-2%-ni togkil edir. Gipsin miqdar1 Bulla-doniz
yataginda 10%-o qodar yiiksalir.

Magpnetit (Fe;04) va Ilmenit (FeTiO3) MQ ¢okiintiilorinin agir fraksiya-
larinda genis yayilmis minerallardir.

Qranat (Mg, Fe, Ca, Mn) Al;3[SiO4]3 Abseron arxipelaginin MQ ¢okiintii-
larinds vo agag1 Kiir ¢okokliyindo, xiisusan da onlarin alt hissasinin qumlarinda
genis yayilmisdir.

Turmalino (Na (Fe, Mg);Al3{B3Al3SicO,7}[OH]3) Azarbaycanin MQ ¢6-
kiintiilorinin biitiin kosilislorindo rast golinir. Abseron arxipelaginda MQ
cokiintiilorinds onun miqdar1 xeyli artir.

Rutil (TiO,) mineralina MQ-nin yayildig: biitiin saholordo rast golinir.
Onun an ¢ox miqdari (agir fraksiyanin 3-5%-1 qoador) Abseron yarimadasit MQ-
nin alt so6bosi slixurlarinda toyin edilmisdir.

Disten (Al,O [SiO4]) Abseron yarimadast MQ c¢okiintiilari iiciin saciy-
yovi mineraldir. Onun migdar1t MQ-nin alt sébasindo vo iist sébasinin alt hori-
zontlarinda xeyli artiqdir. Abseron yarimadasinda, adaton, distenin iri donale-
rino (0,2 mm) rast golinir.

Apatit Cas (POy)s F, Cl, OH az hallarda yuvarlaq formada, nadir hallarda
iso uzunsov kristallik sokilindo Kiir ¢okokliyinin MQ cokiintiilorindo geydo
alinib.

Domir oksidlori (FeO, Fe,0s, Fe;04) MQ stlixurlarinda genis yayilib.
Bazon onun miqdari agir fraksiyanin 25-60%-ni toskil edir. O, asason, digor do-
mirli birlogsmoalorin (magnetit, ilmenit, pirit) pozulmasinin mohsulu kimi amaolo
golir. Korrelyasiya xiisusiyyoti dagimir.

Anhidrit (CaSO,4) Baki arxipelaqinin vo asag1 Kiir ¢okokliyinin MQ kasi-
lisinin alt hissosindo genis yayilmisdir. Bununla slaqoadar olaraq, bozi todgigat-
cilar [1], burada anhidrit lay dostosi ayirirlar. Bulla — donizdo anhidritin omaolo
golmosini qipsin susuzlagsmasinin naticosi kimi qobul etmok olar. Bulla- donizin
ist sobasindo anhidritin miqdar1 10-16% - arasinda doyisdiyi halda, alt sobado
11-21% arasinda doyisir (cadval 1,2).

Barit (BaSQO,), demok olar ki, todqiq olunan biitiin niimunalords rast go-
linir. Bulla doniz yataginin Kirmaki lay dastesinde 2-5% arasinda doyisdiyi
halda, Kirmaki iistii qumlu lay dostasindo 14-20% arasinda dayisir. MQ-nin iist
sObasindo 1-5% arasinda doyisir. Tok-tok niimunoslords 15-20% arasinda doyi-
sir. Cox zaman selestin, anhdritlo birlikds rast golinir. O, selestino ¢ox oxsadi-
gina goro onlar1 yalniz inmersiya mayesi vasitasilo ayirmaq olur.

Selestin (SrSO4) barit vo anhdritlo birlikds, ayri-ayri donoslor sokilindo
Baki va Abseron arxipelaqinda MQ ¢okiintiilorinds geyds alinib. Selestina Kiir
cokokliyinin vo Abseron yarimadasinin Qala lay dostosi siixurlarinda da rast
golinir.
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Baki arxipelaq: Bulla-doniz neftli-qazh rayonun siixur niimunslorinin mineraloji torkibi (%-1s)

Cadval 1

Quyu | Dasto, | Stra | Darinlik (m) | SiO,(x—k vars) | €0l | CaCo,(kalsit) | CaMg(COs), | BaSO,(barit) | Gil | Vulkan C (grafit)
horiz. [ spati (dolomit) kulii
VII | 1 | 5100-5124 10,4 3,2 16,2 - 14,1 339 222 gilli alevrolit
2 | 5124-5130 16,8 4,7 112 1,8 3.4 377 | 244 alevritli-gil
3 | 5130-5141 13,5 3,5 11,1 - 7.8 38,6 | 255 gil
4 | 5141-5148 20,7 6,1 13,5 - 0,8 36,8 | 22,1 gilli alevrolit
5 | 5148-5152 18,5 4.1 12,6 - 1,3 37,1 | 264 -
VII | 6 | 5570-5580 24,2 42 13,7 - 3,3 32,6 22,0 -
51 7 | 5580-5585 15,7 45 13,9 2.1 3.6 33,1 | 27.1 -
8 | 5585-5595 16,5 4.4 13,5 1,7 3,1 334 274 -
9 | 5595-5600 20,1 4,7 14,4 - 3.4 348 | 22,6 -
10 | 5600-5605 16,8 4.1 14,3 - 34 33,5| 279 -
11 | 6314-6316 15,6 3,0 11,2 - 10,7 33,1 6,7 19,7 gilli-grafit
12 | 6317-6319 12,4 2,0 12,1 - 11,6 30,7 8.1 23,1
13 | 6321-6323 - - 17,0 - 29,5 11,1 - 424 grafit
14 | 6325-6327 20,9 3,2 11,4 - 9,0 31,4 102 13,9
38 15 | 6334-6336 11,7 2.1 11,0 1,1 11,2 304 | 133 19,2
16 | 6352-6354 9,2 1,2 23,2 - 21,6 20,3 5,0 19,5
17 | 6356-6364 9,1 3,3 21,5 2.4 21,0 20,1 3,8 18,8
18 | 6359-6361 12,6 3,1 20,7 - 15,7 25,7 8,6 13,6
19 | 6362-6364 24,8 3,0 15,4 - 12,8 27,1 13,7 3,2
20 | 6366-6368 8.8 2,9 20,4 - 17,8 233 | 16,1 10,7
21 | 6370-6378 10,4 2,5 214 - 14,0 2421 17,0 10,5
22 | 6374-6376 11,5 3,2 18,0 - 14,0 26,1 | 17,8 9.4
23 | 6380-6382 10,8 3,3 18,4 - 15,5 254 164 10,2
24 | 6386-6388 11,2 2,1 16,5 1,5 14,4 26,8 | 17,7 9,8
25 | 6389-6391 10,1 2,0 15,8 1,2 18,3 2421 173 11,1
26 | 6392-6394 10,8 2,8 17,2 - 15,6 256 | 16,7 11,3
27 | 6395-6397 10,3 - 12,9 - 37,7 184 ] 59 14,8
28 | 6400-6403 12,2 2,5 20,7 - 20,4 23,8 | 10,9 9,5
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Baki arxipelaqinin Umid yataginin neftli-qazh rayonun_siixur niimunalarinin mineraloji torkibi (%-1s)

Cadval 2

Dosta, [Quyu | Sira Ne| Dorinlik SiO, (@ —kvars) | COl | CaCo(kalsit) CaMg(CO,), BaSO, (barit) | Gil |Vulkan| C (grafit)
horiz. spati (dolomit) kiilii
1 2982-2984 17,3 6,2 5,9 1,4 10,5 38,4| 20,3 Suraxani
2 |5688-5690 23,1 5,1 6,3 1,2 14,6 30,2 19,5 |gilli alevrolit
3 5708-5710 24,5 4,1 6,2 - 14,1 30,7| 20,4
4 |5740-5742 21,8 6,4 7.8 - 12,4 28,3| 23,3
5 5750-5752 21,0 7,2 5,6 - 12,5 31,6 22,1
6  |5760-5762 19,8 4,0 6,7 - 12,4 34,3| 22,8 qum dag1

7 5770-5772 36,5 3,7 5,6 1,0 15,8 23,7 13,7
8 5780-5782 44,1 34 5,4 1,8 11,4 21,4| 125
9 5790-5792 48,8 5,6 8,7 1,2 12,1 11,9] 11,7
10 |5800-5802 23,4 4,6 8,8 1,4 12,6 29,6] 19,6

= 6 11 16022-6024 32,6 3,5 5,1 - 14,1 30,6 14,1 gil
s 12 16032-6034 26,8 3,0 6,2 1,0 14,3 28,5| 20,2
§ 13 |6042-6044 22,4 4,6 7,1 - 14,1 33,1 18,7
« 14 16052-6054 16,3 4,8 5,2 4,3 17,8 29,1 225
15  6062-6064 18,8 4,2 7,3 - 13,8 33,2 22,7
16 |6072-6074 18,3 3,1 5,4 - 15,7 35,01 22,5
17 16083-6085 21,5 4,5 6,8 - 16,8 31,2 19,2
18 16094-6099 20,1 3,8 5,7 - 12,3 39,0 19,1
19 16104-6106 22,0 3,8 6,2 1,0 15,1 32,1 19,8
20 [6114-6116 19,2 3,5 5,6 - 12,6 39,0 20,1
21 |6125-6127 24,9 5.8 7,2 - 15,4 29,4 173
22 |6135-6137 33,5 6,4 8,1 - 15,3 21,5] 15,2
23 |6145-6147 12,5 34 7,4 - 13,2 39,1 244
24 | 6154-6156 36,4 4,6 12,6 - 14,8 17,5] 14,1
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Tadqiq olunan niimunolordo MQ cokiintiilorinin torkibindo istirak edon
minerallar vo onlarin assosiasiyasina gora korrelyasiya apardiqda goriiriik ki,
biitiin niimunalards 6314 m-don 6400 m-2 kimi olan darinliklorda, harada ki
grafitlosmo olmusdur, kvars, ¢6l spati, gil vo vulkan kiiliiniin miqdar1 azalmis,
oksino kalsit, barit, dolomit kimi minerallarin miqdar1 artmigdir. 6400-6475 m
dorinlikde Kirmaki lay destesinde grafitlosmo olmadigina gérs minerallarin
korrelyasiyas1t 5100-6400 m dorinlikdo oldugu kimidir. Bu iso 6310-6400 m
dorinlikdo neftli siixurlarin metamorfizlogsmosi noticosindo grafitlogmonin
omolo golmosini demoya asas verir (codval 1,2).

Baki arxipelaqi rayonlarinin MQ-nin alt sobasi dayaniqli minerallarla,
mikalarla, epidot. Magnetit vo ilmenitlo saciyyolonir. Disten, titanit vo amfibol-
larin iso burada tok-tok donoloring rast golinir. Autogen minerallardan boyiik
miqgdarda domir oksidloring, az miqdarda iso barito rast golinir.

Yuxarida geyd olunanlart iimumilosgdirorak belo noticoys golmok olar ki,
biitiin todqiq olunan siixur niimunoslorindo ayri-ayri struktur zonalar vo kosi-
lislar iizra terrigen qurint1 stixurlarinda postsedimentasiya doyisiliklorindon son-
ra kalsitlosmo, dolomitlosmo, limonitlosmoa, muskobitlosma, glaukonitlogsmo,
seolitlogsma, anhidritlogsmo, kaolinitlosma, xloritlosma vo on nohayat, ilk dofa
olaraq grafitlosmo kimi minerallagsma omolo golmisdir.

On maraqlist odur ki, 6314 m-don 6400 m-2 kimi intervalda grafitlogma
baslayan kimi, kvars vo ¢6l spatinin miqgdar1 koskin olaraq asagi diistir. Kvarsin
miqdart 9%-9, ¢0l spatinin miqdar1 iso 1,%-9 enir. Kalsit vo barit kimi mine-
rallar iso artir. Kalsit 23,2%-9, barit iso 21,6%-o kimi artir.
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JIMTOJIOTO-MHUHEPAJIOTMYECKHE OCOBEHHOCTH
OTJOXEHUM MPOJAYKTUBHOM TOJIIIHA
(HA IPUMEPE MECTOPOXJIEHUM BYJUIA-IEHU3 U YMW]I)

O 1. 'ACAHOB
PE3IOME
Hamu neranbHO M3ydeHBI MECTOPOXKACHUSA byina-neHus U Apyrux ILIOLAAeH, Ipu-
BOJIUTCS IaHHBIC O JIUTOJIOTO-MHHEPAJIOTHYECKOM COCTaBE B HE(PTEHOCHBIX OCATOYHBIX MOPO-

Jax. M3y4eHo 3aKOHOMEPHOCTH PaCcIIpeASNICHUS U KOPPEJLNUS UX 110 pa3pe3y U IUIOIIaIH.
Ha 6onpmux ray6unax (ot 6314 m no 6400 m) B paspese bymna-nerns MuHepaaoru-
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YECKUH M JMTOJOTMYECKUH COCTaB MOPOJ PE3KO MEHseTcs. B 3ToM uHTepBaje coaepikaHue
KBapIla ¥ MOJICBOI'0 INMAaTa PEe3KO YMCHBIIACTCS, OJHAKO COJACPIKAaHHE KallbI[UTa W Oapura
BO3pactaeT. B 3TOM paspe3e oOpa3oBaHue KapOOHATOB CBSI3aHO C IMEPEKPUCTATUIU3AIUCH,
KOTOpAs SIBISETCS OJHUM M3 OCHOBHBIX MPOIECCOB MOCTCEIUMEHTAIIMOHHBIX IPEOOpa30BaHUN
U 3aTparuBacT, TJIaBHBIM 00pa3oM, MEeTUTOMOP(HBIN KaTbIIUT.

KiroueBble cjioBa: ocagodHbie IMOpOaBI, MPOAYKTUBHASA TOJIIH, IMOCTCEANMEHTAUA,
MUHEpAIN3aInn, JINTOJIOTHISCKUN COCTaB.

LITHOLOGICAL AND MINERALOGICAL FEATURES OF PRODUCTIVE LAYER
DEPOSITS (ON THE EXAMPLE OF BULLA-SEA AND UMID DEPOSITS)

F.D.HASANOV
SUMMARY

The paper studies lithological and mineralogical features of oil bearing sedimentary
rocks.

At large depths (6314 m up to 6400m) of Bulla-Sea section mineralogical and chemical
composition of rocks drastically changes. In this interval, the quartz and feldspar content
decreases significantly, while the calcite and barite content increases. In this section, formation
of carbonate is connected with recrystallization which is one of the main processes of post
sedimentation transformations and leads to the creation of pelitomorphic calcite.

Key words: sedimentary rosks, postsedimentation, minerals productive stratum, litho-
logical composition.

Redaksiyaya daxil oldu: 07.02.2018-ci il
Capa imzalandi: 09.04.2018-ci il
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TJIABHBIE HIJINXOOBPA3YIOIINE MUHEPAJIBI BACCETHOB
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B cmamve paccmampusaemesi  pacnpedenenie wauxoo6pazyiouux MUHEPAios, pe3yibna-
Mbl UX MUHEPATOSUYECKUX UCCIeO068AHUL. YCMAaH061eHo, Ymo pyoHble MUHEPalbl npeoCcmasietbl
CaMOPOOHBIMU MEMAIIAMU (CAMOPOOHOe 30]10MO, cepedpo, Medb U NAAMUHA), Cyibpuoamu (nu-
pum, xaneKonupum, Onexavie pyovl, canepum, KUHO8apb U Op.), NPOCIBIMU U CIOICHLIMU OKUC-
JAMU U 2UOPOOKUCTAMU (MASHEMUM, MUMAHOMASHEMUM, UWIbMEHUM, 2eMAmum, TUMOHUM, PYMUI,
eemum u 0p.), cynopamamu (bapum), cunuxamamu (K6apy u HOPoOO00OPA3VIOWAsL ZPYNNA MUHEPA-
1108). Asusisice neckoul ppaxyueii kapbonamol ocmaromest 6 wiuxe. M3 HepyOHbIX MUHEpAnos, 0OHa-
PYIICEHHBIX 8 CEPbIX ULTUXAX, NPUCYIICMEYIOM RUPOKCEHbL, NOTeBble WNAMbl, CI00bL, KEAPY, pO2o-
8asi 0OMaHKa, cheH, YUPKOH, SNUOOM, OUOMUM U MHO2Ue Opy2ue.

KaroueBble cjioBa: NmMxoo0pa3yroyue MUHEPAIbl, PeKH CEBEPO-BOCTOYHOIO CKIIOHA
Marnoro Kaskasa (azepOaiimKkaHcKasi 4acTh), pyAHbIE MHHEPAIIBI, HEPYIHBIE MHHEPAIIBI

W3BecTHO psif 30J0TOCOAEPKAIIMX MUHEPAIOB, KOTOPbIE MPUCYTCTBYIOT
KaK B KOPEHHBIX MECTOPOXKJICHUSX, TaK U B POCCHIIIAX, a JPYTHUE YCTAaHOBIICHBI
TOJIBKO B PYJIHBIX MECTOpOXaeHusx [1, 2, 3, 4].

[Ipu moIHOM MUHEPATOTUYECKOM HMCCIICIOBAHUH ILIUXOB, OTOOPAHHBIX
U3 PBHIXJIBIX 00pa30BaHU B OacceilHaX peK CEBEPO-BOCTOYHOrO CKJIOHAa Maio-
ro KaBkaza, oOHapyXeHO psiJi MUHEPATIOB. Y CTAHOBJICHHBIC B MIIMXaX MHUHE-
paJibl MOAPAa3IESAIOTCS Ha pyIHBIE U HE PYIHBIE.

Pynnple MuHEpasbl MpEeACTaBIECHBI CAaMOPOJIHBIMH MeETaJlaMH (camo-
POJIHOE 30JI0TO, cepedpo, Menb W IJIaTHHA), CyabpuaamMu (TUPHUT, XaTbKOIIH-
puT, OneKibie pynabl, chaiepuT, KHHOBAPh U JIp.), MPOCTHIMH U CIOKHBIMH
OKHUCJIAaMU U THAPOOKHUCIAMH (MarHETUT, TUTAHOMAarHETUT, WUIbMEHUT, remMa-
THUT, JIAMOHUT, PYTHJI, TE€TUT U 1Ip.), Cynbparamu (6apur), cuimkatamu (KBapit
¥ MOopoa000pasyromas rpyrna MUHEPAIOB). SABssAch erkoi (pakmueit kap-
OOHATHI OCTAIOTCA B IIIIUXE [5].

W3 HepyAHBIX MHHEpAIOB, OOHAPYKEHHBIX B CEPbIX LUIMXaX, IPUCYTCT-
BYIOT NTUPOKCEHBI, TIOJIEBBIC IIMATHI, CIIOJIBI, KBapIl, poroBasi ooMaHka, ceH,
OapuT, IUPKOH, AMUAO0T, ONOTUT U MHOTHE JIPyTHE.
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Camopoonvle memannvi. CaMOpPOZHOE 30JI0TO B BHJE 3€peH OOHApYKEHO
MIOYTH BO BCEX PEUYHBIX OaccelHax B OMpeleIeHHBIX Mpo0ax W ydacTKax OT eIH-
HUYHBIX JI0 AECATKH 3HAKOB. DTU 30JI0TMHKH, TIOABEPrauch 0ojiee JeTaIbHOMY
UCCIICIOBAHHIO, M3YYAIUCh MO MX TPAaHYJIOMETPUYECKHM, MOP(OIOTHYECKUM U
KOJIMYECTBEHHBIM XapakTtepuctukam (p.p.Jllamxupuaii, [xarupuaii, [[3eramuait,
Harkecaman, Akcradauaii).

[Inatuna Obuta OOHapykeHa B cpeaHeM TeueHuH p.Kropakdait B mpoOe
0TOOpaHHOM M3 KapcTOOOpa3HO#l sIMBI. 3epHa MMEIOT OKPYIJIYIO MJIM HeIpa-
BUJIbHYIO YIUIMHEHHYIO (opMy. OOHapyeHHbIE 3epHa IUIATUHBI KaK PEAKOTro
U IIeHHOro MeTtaiuia ais Manoro KaBka3za Obutn uccieioBansl 6osiee J1eTaabHO
C LIENBI0 ONPENETICHUsI UX KOPEHHBIX MCTOYHUKOB WJIM K€ MECTOIOJIOKEHUS
IUIATUHOHOCHBIX MIOPOI.

CamopoaHoe cepeOpo BCTpedaeTcs peAKo B BUIE €AMHUYHBIX 3HAKOB B
Oacceiine p.Kropakuaii. [IpencraBieHo oHO ACHIPUTOOOPA3HBIME, YepBEOOpa3-
HBIMHU U U30METPUYHBIMU MeIKUMH dyactunamu A0 0,3 mm. MHorna ormevaror-
Cs TaK)K€ CPOCTKU CaMOPOJIHOTO cepebpa ¢ cynbhuaamMu u 3010ToM [6, 7].

CamopoaHasi MeAb HaOJIOAETCs PEAKO B BHJAE €IWHUYHBIX 3HAKOB B
Oacceiine p.lllaMkupyaii, B 4acTHOCTH, B €T0 JeBOM MpuToke ['enabeiiuail u B
OTBaJIaX OJAHOMMEHHOT'O MEIHO-KOIYEJaHHOIO MECTOPOKIACHUS.

Cynvguonvie munepansi. [TupuT SBISIETCS TOBCEMECTHO PACIIPOCTPAHEH-
HBIM MHUHEPAJIOM M BCTPEYAETCSA B NUIMXaX OT €AMHUYHBIX 3epeH A0 70-80%.
MakcuManbHbIe COIEpKAHUS MHUHEpana HaOMIOJAIOTCS B MPABbIX MPUTOKAX
p.I'apaGynarcy, B neBoMm nputoke pp.lllamkupyaii, ['enabeituaii, OTHOCUTEIBHO
MEHbIIIee KOJMYECTBO MUPHUTA BeTpeyaeTcs B Oacceiinax ['omrapuaii, Jxarup-
Yai, a enie MeHbIIe-B JPYTUX.

BropocTeneHHbIMU MHHEpaJIaMU  SIBISIFOTCSL  CYJb()UIBI-XTbKOITUPUT,
cdanepur, TaJeHUT, MOTUOEHUT, KHHOBAph, peajbrap; NHOT1a IPUCYTCTBYIOT
caMOpo/IHOE cepedpo, IIEETUT, KACCUTEPHT.

XampKOMMMPUT BCTPEUYACTCS B €IMHUYHBIX 3epHaxX B OacceitHax pp.lena-
Oeiivaii, ['omrapuait u [Ixarupuaii.

breknbie pyapl (TEHHAHTUT W TETPAdAPUT) OOHAPYKEHBI B €IWHUYHBIX
3epHax. BcTpedarorcss B BUIE KPUCTAIOB TETPAdIPUUECKOrO OOJIHMKA 3epeH
HernpaBuiIbHON (opmbl pazmepom a0 0,5 mMm. MHorma HaOMIOMAOTCS ¢ MUPH-
TOM U XQJIbKOITUPUTOM.

Cdanepur BcTpeuaeTcsl B €IMHUYHBIX 3epHaxX Ha ydyacTtkax Jlarkecamas,
I'enaGeiiuaii 1 aAp. B BUAE MEJIKUX IUIACTMHYATBHIX BBIACICHHN, PEKe TOHKUX
CPOCTKOB C FaJIEHUTOM M XaJIbKOIIUPUTOM.

KuHoBapp uMeeT orpaHMYEHHOE PacIpOCTPAHEHUE — OT €JUHUYHBIX 10
0,5 % B mmxax OacceitHoB pexk Unmkacy, xoracuail 1 X IpUTOKaX.

Oxucnvl u 2u0pookucavl. SIpKUM TPEICTaBUTENIEM 3TOTO THIIA CITYKUT
MarHeTUT, KOTOPBIN SBIISIETCSI CAMBIM PAaCIPOCTPAHEHHBIM MUHEPAJIOM BO BCEX
Oacceiinax pek Manoro Kaskasa u cocrasiser 50-60% B nummxax [4, 5].

['ematuT OOHapyXe€H OT €AMHUYHBIX JI0 JECSATKOB 3HAKOB B TSKEION
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dpakuy HUTUXOB BO BCEX pekax paioHa pabor. [lpu 3Tom MmMakcuMmaibHbIE
CKOIUICHHS 3TOT0 MHHEpayia HabII0Jal0TCS B AJUTIOBUH U B OTJIOXKECHUSIX CKIIO-
HOB p.Kropakuaii.

JlumoHut B nmpobax HabIIOJaeTCS B KOJIMYECTBE OT CIUHUYHBIX 3€PEH 10
1,0% Bo Bcex peuHbIx OacceliHax ceBepo-BOCTOYHOro ckjioHa Maoro KaBkasza.

Hepyousie munepanvl. VI3 HepyaHBIX MUHEPAJIOB B HUIMXaX B KOJIMYECT-
BEHHOM OTHOIICHHHU OBLIM M3YYEHBI YacTO BCTpPEUaeMble MHHEpANbI- SMHIOT,
XJIOPUT, TPAHAT, PYTWI, alaTUT, OApHUT, MUPKOH, ChEeH, KBApIl, 10 KOHCTAHTE
TUIEPreHHOW YCTOMYMBOCTA M MPOMBIILICHHOMY 3HAYEHUIO BXOJSIIHMI B Ce-
MEHCTBO POCCHINIEO0PA3YIOIIUX MUHEPATIOB, HO SIBJISIONINIICS OJJHOBPEMEHHO H
OPOI000PA3YIOIITUMH, 3aTeM aM(pUOOJIbI, TUPOKCEHBI, CIFOBI, MOJEBHIE IIITIa-
ThI, TYPMAJIMH, XJIOPUTHI U JP.

[Tupoxcenbl 1 aMPUOOIBI ABIAIOTCS TOPOI000PAZYIONTUMI MUHEPATIAMA
U OYEHb YaCTO B POCCHIMNSAX CO3JAIOT MOBBILIEHHbIE KOHLIEHTpauuu. Tam, rae
pa3BUTHI TUIIEPOA3UTHI, HAPSALY C MATHETUTOM M XPOMHUTOM, OJIMBUHOM, aM(pu-
0oJamMu ¥ MUPOKCEHAMHU, B POCCHIIISAX MPUCYTCTBYIOT I'paHaT U IUIaTHHA.

OTU U Apyrue nopo1000pa3yoiire MUHEPAIbl pacpoCTpaHEHbI BO BCEX
OacceifHax B TOM MJIM MHOM KOJHMYECTBE IMOBCEeMecTHO. B paifone pabor Ha-
OJrofaeTcsl CoiepKaHus amaTuTa, IUPKOHA M OapuTa B OOIIEKAaBKAa3CKOM Ha-
MPaBIICHUU C IOTO-3aMaja Ha CEBEpO-3amaj U OTMEUaeTcsl yMEeHbIleHne cena,
pyrtuna u ap. [5, 7].

B Tabnune 1 yka3siBaeTcs pacnpeieleHie TIaBHBIX MUTHX000pa3yoNuX
MHUHEPAJIOB IO OacceiiHaM PeK CeBEPO-BOCTOYHOTO ckioHa Maroro Kaskasa.

Tab6muma 1

Pacnpenesienne riaaBHbIX HIJHX000pa3yONIMX MUHEPAJIOB M0 0acceiiHaM pek ceBe-

po-BocTO4HOTO ckjoHAa MaJjioro KaBkasa (cocrasiena T.I'."Taxma30Boii ¢ HCII0JIb30BaHU-
eM g1aHHbIX A.M.OmapoBa, 1993)
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KiCIK QAFQAZIN SIMAL-SORQ YAMACI (AZORBAYCAN HiSS9SI)
CAY HOVZOLORININ 9SAS SLIX OMOLOGOTIRON MINERALLARI

T.H.TOHMOZOVA
XULASO

Mogqalads slix amalogatiron minerallarin yayilmasi, onlarin mineraloji todqiqatlarinin
naticalori arasdirilir. Miloyyon edilmisdir ki, filiz minerallart sorbost metallarla (sarbost qizil,
glimiis, mis vo platin), sulfidlorlo (pirit, xalkopirit, sfalerit, kinovar vo s.), sado vo miirokkob
oksid vo hidrooksidlarlo (magnetit, titanomaqnetit, ilmenit, hematit, limonit, rutil, hetit vo s.),
sulfatlarla (barit), silikatlarla (kvars vo siixuromlogatiron minerallar qrupu) tomsil olunur.
Yiingiil fraksiya olan karbonatlar slixde qalir. Slixlorde askar edilon geyri-filiz minerallarina
piroksenlar, ¢6l spati, biotit, kvars, sfen, zirkon, epidot vo s. aiddir.

Acar sozlor: slix omologatiron minerallar, Kicik Qafqazin Azasrbaycan hissasinin
caylari, filiz minerallar1, geyri-filiz mineraillar
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MAIN SCHLEIFEROUS MINERALS ON THE BASINS OF THE RIVERS OF THE
NORTH-EASTERN DECLINE OF THE LESSER CAUCASUS (AZERBAIJANI PART)

T.H.TAHMAZOVA
SUMMARY

In the article, the distribution of schleiferous minerals, outcomes of their mineralogical
researches are esteemed. Is is established, that the ore minerals are submitted by native
elements (native Gold, Argentum, Cuprum and Platinum), sulphides (pyrite, yellow copper ore,
gray copper ore, wild lead, zinnober etc.), simple and composite oxides and hydrooxides
(magnetite, titaniferous magnetite, ilmenite, hematite, limonite, rutile, goethite etc.), zinci
sulfases (barite), silicates (crystal and rockforming group of minerals). Being a light cut, the
carbonates remain in schlich. From barren minerals found in grey schlich, there are pyroxones,
feldspars, micas, crystal, hornblende, grothite, barite, zircon, epidote, biotite and many others.

Key words: schleiferous minerals, rivers of the north-eastern decline of the Lesser
Caucasus (Azerbaijan part), ore minerals, barren minerals
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EKOLOGIYA
UOT 574.2

LONKORAN TOBII VILAYOTININ MESO ORTUYUNDOKI
ZIYANVERICILORIN PEYK MOLUMATLAR OSASINDA
KOMIiYYOT VO KEYFIYYOTCO QiYMOTLONDIRILMOSI

V.M.MOMMODOLIYEVA
MAKA-nin Ekologiya Institutu
valide.mamedaliyeva@mail.ru

Taqdim edilon magalada Lonkaran tabii vilayatinin zodalonmis mesa ortiiyii askarlanmig
va mesa arazisinda miixtalif illarin kamiyyat va keyfiyyat gostaricilori miiayyan edilmigdir.

Acar sozlor: kosmik sokil, meso Ortiiyll, mess zodoalonmalari, ziyanvericilar, todqiqat
Jrazi.

Masafodon zondlama iisulu ila bilavasits olaraq okinlords zarorvericilorin
vo xostaliklorin olmasini agkar etmok miimkiin deyil, lakin onun boyiik olma
ehtimali meso Ortiiyiiniin zodolonmosi naticosindo miioyyon edilir. Otraf mii-
hitin zodolonmo olamoti zodolonmo amilinin tosiri xiisusiyyotino géro zaman
izro uzun va qisa miiddatli ola bilar. 1-ci qrupun manbayi olaraq senaye tullan-
tilar1, quraqliq, dasqinlar, kok zarorvericilori vo s. aiddir. 2-ci qrupa elo zodo-
lonmolor aiddir ki, govde bitkilorinde yasil fraksiyalarin itirilmasi ilo geden
tosirlor vo iynoyarpaq vo yarpaqgomiron zaorarvericilorin artiminin vo inkisafin
bioloji iistiinliiklorinden asilidir vo meso yanginlar naticasinda itirilon sahalarlo
miiqayiso olunur. Ipokqurdunun foaliyyoti meso tosorriifat: iigiin tohliikolidir,
bels ki, zorarvericilorin komiyyatco artmasi ilo gedarak, mohv olmus vo quru-
mus agacin oduncagi ilo qidalanir, homginin zororvericilorin kiitlovi artim
ocaglarinda yaranmasi ehtimalinin artmasima gotirib ¢ixarir. Ipokqurdlarinin
tosiri noticasindo mesolorin zodolonmo saholori 1 ne¢o hektara gqodor golib cata
bilor. Zodolonmis mesgalorin qiymatlondirilmasindo emal metodunun islonmosi
ticlin miiasir peyk molumatlarinin istifadosi ilo yanasi bitkilorin fiziologiyasini
onlarin oks olunma xiisusiyyatlorini vermok lazimdir.

Bir ¢ox todgiqatlar siibut edir ki, zodolonmonin ilkin morhalosindo yoni,
iynayarpaqlarin rongi yasil olanda spektral ayrinin formasinin doyigmosi yara-
nir. Belo ki, qirmiz1 spektr sahoasinds spektral parlagliq artir, yaxin infraqirmizi
sahodo azalma miisahido olunur, belo doyismoalori mosafodon zondlama yiiksok
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ayirdetmado spektrometr ilo geyds almaq miimkiindiir, amma bitkilorin voziy-
yatinin qiymotlondirilmasi morfoloji spektr ayrisini veron spektral slamatlorlo
giymotlondirmak olur. Ayri-ayr1 zoglardan meso Ortiiyiiniin dogru analizi nati-
cosindo bitkilorin oks olunma xiisusiyyatlorinda dayigkonlik cotirin formasin-
dan, zoglarin vo budaglarin yerlosmosindon, homginin ¢okilis zamani Giinagin
v Otiiriicliniin yer sothino nozoron vaziyyetindon asilidir. Yaxin vo goriinon
infraqirmiz1 spektr sahosindo kosmosdan mosafodon zondlama vasitolori o
zaman mesd Ortilylindo doyiskonliklori miiayyen edir ki, oduncaq bitkilari yasil
fraksiyasinin ronginds doyiskonlik omalo golir, ham¢inin onun gismen, yaxud
tamamils itirilmasi, yoni dixromasiya vo defolyasiya zamanini miioyyan edir.

Tadqigat obyekti. Lonkoran tobii vilayotinin meso Ortiiylinde aparil-
misdir.

Tadqiqat metodikasi. Arasdirmalar kosmik sokillor asasinda miisyyon
edilmisdir. Todqgiqat osason miixtolif illor {izro meso zodolonmolori toyin
etmokdon ibaratdir. Todqgiqgat aparilmasi {i¢lin Global Forest Change molumat-
lar1 osason istifads edilmisdir.

Alman naticalarin tahlili. Todqiqat sokil 1-don goriindiiyii kimi Lon-
koran tobii vilayatindo aparilmigdir. Arasdirma Terra—Metrics peykin 2000,
2012, 2013 va 2014—cii illar tizrs tosvirlor gotiiriilmiisdiir. Bu illords miioyyon
tadgiqat sokil 2-do verilon orazi secilorok meso zodolonmolori miioyyan
edilmisdir.

Sak. 1. Lonkaran tobii vilayatinin mesa Ortiiyiiniin Terra-Metrics pyk moalumati asasinda
2017-ci il izrs vaziyyati
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Sarti isarslar

Mahv olmug mesga

[ 2000-cidd> [ 2013 -carild
Bl 202 ciids [ ] 2014 -cailds

Sok. 2. Tadgiqat arazisi

Miioyyan edilon orazilor ArcGIS programinda emal apardigdan sonra
uygun olaraq har bir il ii¢iin bu tadgiqgat sahade mahv olmus meso arazilorinin
saholori toyin edilmisdir (sokil 3).

Polygon

0 |Polygon 0 2000 1,703438
1 |Polygon 0 2012 1,490832
2 |Polygon 0 2013 0,733376
3 0

2014

Sok. 3. ArcGIS programinda miioyyan edilon illar iizra meso saholori

Bu naticalora osason Graphic aloti ilo sokil 4-do verilon histogram

qurulmusdur.
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Sok. 4. Askar olunan sahalara asasen Graphic alati ils qurulmus histoqram

Bu histograma asason aydin gérmok miimkiindiir ki, an ¢cox mahv olmus
meso sahoalori 2000-ci ildo 1,7 ha, an az gostorici iso 2014-cii ildo 0,44 ha-dir.
2012, 2013 va 2014-cii illeri miiqayise etsok mohv olmus meso sahalorinda
azalmalar miisahido olunur.
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KAUYECTBEHHAS U KOJIMYECTBEHHAS OIIEHKA BPEJIUTEJER
JIECHOT' O ITIOKPOBA JIEHKOPAHCKOT'O PETUOHA HA OCHOBE
CIIYTHUKOBBIX TAHHBIX

B.M.MAMEJAJ/IMEBA
PE3IOME
B mnpencraBneHHON CTaThe BBIABICHBI NOBPEKICHHBIE YYaCTKH JIECHOTO MOKpPOBA
JIeHKOpPAaHCKOTrO PETMOHA M YCTAHOBIEHBI KAYECTBEHHBIE W KOJIMYECTBEHHBIE IIOKA3aTENH

JICCHOI'O IOKPOBA PA3HBIX JICT.

KiaroueBble c€JI0BA: KOCMHYECKHE CHHUMKH, JIECHOM IOKPOB, HOBpe)KL[eHHI)II‘/II Jec,
BpPCAUTECIIN, 3TaJOHHBIN Y4acCTOK.

QUALITATIVE AND QUANTITATIVE ASSESSMENT OF THE PESTS IN THE
FOREST COVER OF THE LANKARAN REGION BASED ON SATALLITE DATA

V.M.MAMMADALIYEVA
SUMMARY

The paper reveals the damaged forest cover of the Lankaran natural region and
identifies the qualitative and quantitative indicators of the forest cover for different years.

Key words: satellite photo, forest cover, forest damage, pests, benchmark area.

Redaksiyaya daxil oldu: 14.11.2017-ci il
Capa imzalandi: 09.04.2018-ci il
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“AZORBAYCAN RESPUBLIKASINDA DASINMAZ OMLAKIN
KADASTR SISTEMININ INKIiSAFI, TORPAQDAN iSTiFADONIN VO
ONUN MUHAFIiZOSININ SOMOROLILIYININ ARTIRILMASINA
DAIR 2016-2020-Ci iLLOR UCUN DOVLOT PROQRAMI”NIN
OSAS ISTIQAMOTLORI

Q.S.MOMMODOYV, T.N.NiZAMZAD®D, Q.YUNUSOGLU
Baki Doviat Universiteti
teymur_nizamzade @mail.ru

Mbagalada Déviat Programi ¢orgivasinda dasinmaz amlakin kadastr sisteminin inkisa-
fina dair qarswya qoyulan magsadlor va yerina yetirlmasi ii¢iin nazorda tutulan islor, eloco da
sonda alda olunacaq naticalor hagqinda timumilasdirmalar aparilmigdir. Bu islori asagidaki
qaydada qruplasdirmaq olar: dasinmaz amlak iizorinda miilkiyyat va digor agya hiiquqlarinin
geydiyyati prosesinin tokmillasdirilmasi; torpaq miinasibatlarinin tonzimlonmasi; torpaq ehti-
yatlarimin doviat idaraetma mexanizminin tokmillagdirilmasi; torpaqlarin magsadli tayinatinin
istifadagiliyinda komiyyat va keyfiyyat gostoricilorinda bas vermis dayisikliklorin tadqiqi ilo
bagl monitoringlarin aparilmasi; miilkiyyat hiiquglarinin doviat qeydiyyati iigiin kompleks
tadbirlar sisteminin hazirlanmast va digar miinasibatlorin xronoloji ardicilligla asaslandiril-
masi.

Acar sozlor: Dovlst Proqrami, torpaq islahati, omlakin 6zsllosdirilmasi, investisiya
foallif1, torpaq bazarmnin toskili, daginmaz omlakin kadastr1 sistemi, torpaq miinasibatlorinin
tonzimlonmasi, torpaqlardan samarali istifads.

Azorbaycan Respublikasi siyasi vo iqtisadi miistoqilliyini oldo etdikdon
sonra (1991-ci il) 6z inkisaf yolunda dovlot quruculugu prosesinin asas sarti
kimi azad bazar iqtisadiyyati modelini gobul etmis, inhisarsiz roqabat istiqa-
matini se¢gmisdir. Bu baximdan dovlet amlakinin 6zsllogdirilmesi va torpaq
islahati kimi miihiim oshomiyyoto malik irimiqyasli todbirlorin ugurla hoyata
kecirilmoasi naticosindo, ¢oxsaylt dovlot omlaki, o cliimlodon monzil fondu vo
torpaq saholori do daxil olmagla, xiisusi miilkiyyoto osaslanan tosorriifat¢iliq
formalar1 yaradilmis vo beloliklo do, 6lkodo miilkiyyat hiiququ miinasibotlo-
rindo istirak edon subyektlorin say1r milyonlarla olmusdur. Noticodo torpaq sa-
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holori do daxil olmagla, dasinmaz omlak tizorindo miixtalif miilkiyyot novlori
yaranmis, onlari hiiquqi statusu miioyyon edilmis vo miilkiyyat hiiquqglarinin
dovlat geydiyyati sistemi formalagmisdir.

Bu miiddat arzinds 6lks iqtisadiyyatinda miisahide olunan dinamik inki-
saf dasinmaz omlakin, homginin torpaqlarin idars edilmosinin hiiquqi, iqtisadi
vo togkilati mexanizmlorinin tokmillosdirilmesini vo torpaq miinasibatlorinin
davamli olaraq diizgiin tonzimlonmosini tolob etmisdir. Olkonin ictimai-siyasi
hayatinin sabitliyi vo bir sira global-regional layiholords istiraki, eloco do ay-
r1i-ayr1 mithiim strateji ohomiyyotli iqtisadi-tosarriifat bélmolorine xarici investi-
siya-sarmayo axininin gliclonmasi 6zal sektorun inkisafi iiclin yaradilmig miin-
bit sosial-igtisadi soraito uygun dasinmaz omlak ndvlorinin idarsedilmosinin
tokmillosdirilmosi, xiisusilo zoruri hala cevrilmisdir. Belo ki, inkisaf etmis
Olkolordo oldugu kimi, Azorbaycan Respublikasinda da miixtolif toyinath
dasinmaz omlakin miixtalif ndvleri maliyys qurumlar ilo sahibkarlar arasinda
qarsiliglt inam vo etimadi tomin edon baslica vasito kimi ¢ixis etdiyindon
iqtisadi idaroetmodo miihiim monboyo ¢evrilmigdir.

Daginmaz omlak kimi torpaq ehtiyatlar1 6lkonin qiymotli sarvetlorindon
olmagla, orzaq tominatinda osas istehsal vasitosi, digor omlak vasitalori {igiin
159 mokan rolunu oynamaqdadir. Torpaqlarin idars edilmasi, o ciimlodon ondan
somarali sokilds istifado olunmasi vo onun miihafizasi masalalori, dévlatin tor-
paqla bagli siyasotinin osas torkib hissolorindondir. Son illor torpaq sahslorino
antropogen tosirin daha da artmasi, qlobal iqlim doyisikliyi vo orzaq tohlii-
kosizliyi kimi problemlor torpaga dévlot gaygisinin daha da artirilmasini zoruri
etmisdir.

Azorbaycan Respublikasinin davamli sosial-iqtisadi inkisafi soraitindo
dasinmaz omlak iizorindo miilkiyyat hiiquqlar1 sahibkarliq subyektlori ii¢lin ge-
nis imkanlar yaratmaqdadir. Bu da 6z novbosindo, 6lkado investisiya foalligi-
nin giliclondirilmoasini, dasinmaz omlak {izorindo miilkiyyst hiiquqlarinin etibar-
1 qaydada qorunmasini, geydiyyat prosedurlarinin tokmillosdirilmasini, miiasir
bazar infrastrukturunun formalasdirilmasin1 vo soffafligin tomin olunmasini
sortlondirir. Son illordo Respublikamizda miilkiyyot miinasibatlorinin yeni iqti-
sadi prinsiploro uygun tonzimlonmaosi mogqsadilo miivafiq saholor {izro gqanun-
vericilik bazasi tokmillosdirilmis, dasinmaz omlak iizorindo hiiquglarin dévlot
geydiyyati, dasinmaz omlakin kadastri, texniki inventarlagdirilmas: vo qiy-
matlondirilmasi sisteminin tokmillogdirilmasi sahasindo miioyyon addimlar atil-
migdir. Torpag-hliquq va torpag-istehsal miinasibatlorinde koklii doyisikliklora
sobob olan “Torpaq islahati hagqinda” Azaorbaycan Respublikast Qanununun
gabul edilmasi vo onun icrasini tomin edon normativ hiiquqi aktlarda nazards
tutulmus todbirlorin hoyata kegirilmosi naticosindo 872,4 min ailo (3,4 milyon
subyekt) torpaq miilkiyyotcisino ¢evrilmis vo is yerlori ilo tomin olunmusdur.

Olkonin iqtisadi siyasotindo xiisusi ohomiyyat kosb edon aqrar sahodo
aparilan islahatlar, o ciimloden torpaq islahati naticosindo 6lkade bazar iqtisa-
diyyati prinsiplorino uygun 06zal tosorriifat¢iliq sistemi, torpag-okingi miinasi-
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botlorinin formalagmasi kond tosorriifatinda boéhranin garsisini almig vo ayri-
ayr1 sahalor iizro mohsul istehsalinin artimina nail olunmusdur. Aqrar sahonin
inkisaf strategiyasi yaxin golocokdo Azorbaycan Respublikasinin diinya bazari-
na kond tesarriifat1 mohsullarinin ixracat¢isi kimi ¢ixmasina imkan yaradacaq-
dir.

Bu sahado goriilmiis togdirslayiq igloro baxmayaraq, mohsul istehsalinin
hocmi vo mohsuldarli§inin saviyyssi inkisaf etmis 6lkolorin miivafiq gostorici-
lorindon halo do dofalorlo geri galmaqdadir. Bunun baslica sabablorindon biri
Olkonin kond tosorriifat1 toyinatli torpaqlarindan somorali istifado olunmamasi
v onlarin mithafizosinin tomin edilmamasi ilo baglhdir. Bildiyimiz kimi, diinya
ohalisinin artim tempi, okinoyararli torpaq saholorinin mohdudlugu, suvarma
suyunun qithgi, tabiotds ekoloji tarazligin pozulmasi, bas veran iglim doyisik-
liklori bagoriyyatds orzaq problemi masslosinin 6n plana ¢okilmosi Azarbaycan
Respublikasinda arzaq tohliikasizliyinin tomin olunmasi zoruriliyi ilo miisayist
olunmusdur. Bu baximdan bir sira qobul edilmis dévlot programlarinin ohomiy-
yati sosial-igtisadi baximdan qiymotlondirilmelidir. Bu da 6z ndvbasinda tor-
paq miinasibotlorinin diizgiin sokildo tonzimlonmasini, torpaq ehtiyatlarinin
dovlst idareetmasi mexanizminin miitomadi olaraq tokmillogdirilmasini tolob
etmisdir.

Torpagq ehtiyatlarinin dévlot idarosetmosi mexanizminin tokmillogdirilmaosi
ticlin 1lk ndvbado 6lkads torpaqlarin mogsadli toyinatinda, komiyyat vo keyfiy-
yat gostaricilorinde bas vermis doyisikliklorin vo uygunsuzluqlarin aradan qal-
dirilmasi ilo torpaqglarin elektron kadastr ug¢otu aparilmali, diiriistlosdirilmis ka-
dastr molumatlar1 asasinda torpaqlarin elektron kadastr ugotu iimumrespublika
vo iimumdiinya informasiya sistemino daxil edilmoli, etibarli-dayaniqh istifa-
doolunma menbayi yaradilmali vo hamin molumatlarin doyisme dinamikasi
dovrii monitoringlor asasinda tohlil edilmolidir. Bu tocriibalor pilot-sinaq nii-
munolori kimi artiq Abseron vo Gonco-Qazax iqtisadi rayonlart timsalinda si-
naqdan ¢ixarilmis vo bir sira miisbot naticolor geydo alinmigdir. Noticodo tor-
paq iizerinds miilkiyyet hiiququnun hoyata kecirilmasindo vo torpaq ehtiyat-
larinin idars edilmosinin iqtisadi tominatina dair todbirlorin (iqtisadi stimullag-
dirma, investisiya yatiriminin ardicilligi, regional-iqtisadi tarazligin yaradil-
masi) yerino yetirilmoasindo mdvcud olan problemlor aradan qaldirilmalidir.
Bununla bela, torpaqglarin miinbitliyinin miihafizasi, korlanmis torpaqlarin bor-
pasina yonoaldilmis yerqurulusu, meliorativ, aqrotexniki vo digor yaxsilagdirma
islorinin vohdotini toskil edon torpaqlarin rekultivasiyasi, torpaglarin eroziya-
dan, sohralagsmadan, sellordon vo digor monfi tosirlordon qorunmasi {igiin
kompleks yerqurulusu todbirlor sistemi hazirlanmali vo hoyata kecirilmalidir.
Torpaq fondunun kateqoriyalar iizro mogsadli toyinatinin, habelo torpaqglardan
istifadonin hiiquqi rejiminin doyismesi zamani meydana ¢ixan ¢atismazliqlar
sonaye, naqliyyat, rabito, miidafio, energetika vo digor geyri-kond tosorriifati
maogsadlori {igiin torpaq saholorinin ayrilmasit mexanizminin tokmillogdirilmo-
sini zoruri edir. Bu kimi ¢atismazliglarin aradan galdirilmasi {i¢iin 6lkonin va-
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hid torpaq fondundan istifadoys vo onun miihafizosino dévlot nozarsti giliclon-
dirilmali va torpaqlarin monitoringinin aparilmasi islori intensivlesdirilmalidir.

Torpaq islahati ilo bagli xiisusi miilkiyyato verilmis pay torpaq sahalorino
bitisik, onlarin miilkiyyastgilorinin istifadesinde olan vo ayrica kadastr obyekti
kimi formalasdirilmas1 miimkiin olmayan (boliino bilmoyon) torpaq sahoslo-
rindon samarali istifadoys dair kompleks tadbirlorin hazirlanmasina vo hayata
kecirilmosing, habelo homin torpaglarin hiiquqi miigoddorati masoalosine baxil-
masina zoruroti haqqinda danisilan Dovler Proqraminda xiisusi yer tutur.
Programda, homginin yeni torpag-hiiquq vo torpag-istehsal miinasibaotlori zomi-
ninds formalasan va dovlat siyasatinin asas prinsiplorine uygun olaraq sistemli
gaydada togkil edilon torpaq bazarinin inkisaf etdirilmoasindo tolob vo toklif
amillorinin gqiymatlondirilmasi, torpaq saholorinin daha semarali sokilds idars
vo istifado edilmasi amillorinin tohlili genis sorh edilmokolo golocok inkisaf is-
tigamatlori miioyyon edilmisdir.

Moalum oldugu kimi, torpaq bazarinin togkili ilo bagli horraclarin vo mii-
sabigolorin kegcirilmasi qaydalara dair kifayat qader normativ hiiquqi aktlar
islonilmis vo tosdiq edilmisdir. Bununla yanasi, torpaq miinasibotlorinin ton-
zimlonmoasi, torpaqlardan somorali istifade olunmasi vo miihafizasi, homginin
miilkiyyat hiiquqlarinin geydiyyati sahalorinds halli vacib olan bazi masalalors
yenidon baxilmasi vacibliyini nazars alaraq proqrama bir sira miivafiq miid-
doalar olavo edilmisdir. Bu baximdan indiki morhslods torpaglarin dovlot ida-
roetmosinin tokmillogdirilmasi magsadilo torpaqlarin elektron kadastr-cografi
informasiya ucotu vo sisteminin yaradilmasi, homin sistemo inteqrasiya olu-
nacaq malumatlarin miisyyon edilmaesi ligiin dovlat torpaq kadastr1 fondunun
faydali istifado olunma omsalinin yiiksoldilmosi, torpaglarin monitoringi vo
yerqurulusu islorindo keyfiyyot doyisikliyinin yaradilmasi Dovlst Progqrami
qarsisinda duran asas masalodir. Bununla yanasi daginmaz omlak iizorindo miil-
kiyyat va digar osya hiiquglarinin qeydiyyat1 prosesinin tokmillasdirilmasi, 6z-
basina tikililorin u¢otunun aparilmasi vo bu problemlorin halli ilo bagh miivafiq
tokliflorin hazirlanmasi da hazirda giindomds olan asas masalolordon biridir.

Yuxarida sadalanan mosalalorin holli dasinmaz omlakin vahid elektron
idaroetmo sisteminin yaradilmasi vo bu sistemin elektron hokumsotin osasla-
rindan birina ¢evrilmosi, dasinmaz omlak bazarinin, o ciimlodon torpaq baza-
rinin sistemli qaydada toskil vo idare edilmosi, linvan reyestrinin tortibi va
aparilmasi, dasinmaz omlakin qiymatlondirilmasi vo ona nozarot mexanizminin
tokmillosdirilmoasi 6lko igtisadiyyatinin qarsisinda duran vo Proqramda diqqot
yetirilon osas masalolordon biridir. Daha sonra, omlak bazarinin tohlili, miilkiy-
yateilarlo va icaragilorlo baglh hiiquqi maariflondirms islorinin davamli sakilds
aparilmast da miihiim vozifolor sirasindadir. Bu vozifolorin somorali vo daha
tez bir zamanda yerinag yetirilmasi ii¢lin Azarbaycan Respublikasinda daginmaz
omlakin kadastr1 sisteminin inkisafi, torpaqdan istifadonin vo onun miihafi-
zasinin samoraliliyinin artirtlmasina dair 2016-2020-ci illar ti¢iin Dévlat Prog-
ram1 (bundan sonra - Dovlot Programi) gobul edilmisdir. Dovlst Programi
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dasinmaz omlakin kadastr1 sisteminin inkisaf etdirilmosi, torpaq ehtiyatlarinin
idara olunmasinin tonzimlonmasi va torpaq miinasibatlorinin inkisafi sahosindo
dovlat siyasatinin vo dostoyinin asas istiqgamotlorini miioyyon etmoklo yanasi,
morkozi vo yerli icra orqanlarinin, 6ziinii idaro edon strukturlarin, eloco do fi-
ziki vo hiiquqi soxslorin bu istiqgamotdo vozifo vo solahiyyetlorini do 6zlindo
ifade etmisdir. Bu baximdan Dovlot Programinin asas moqsadlorini asagidaki
istiqgamatlor iizra qruplasdirmagq olar:

- 0lkads dasinmaz amlakin elektron-raqomsal kadastr1 sisteminin inkisaf
etdirilmosi;

-dasinmaz omlak {izorinde miilkiyyot vo diger osya hiiquglarinin qey-
diyyati prosesinin tokmillosdirilmasi;

-torpaq miinasibatlorinin tonzimlonmasi vo torpaq ehtiyatlarinin miihafi-
zasindo dovlat idaroetmasinin tasirinin artirilmasi;

- torpaqlarin moagsadli tayinatinda, komiyyat vo keyfiyyat gostaricilorinda
bas vermis doyisikliklorin todqiqi ilo baghh miintozom torpaq monitoringlorinin
aparilmasi;

- torpaq saholorindo iri fermer tosorriifatlarinin yaradilmasi mogsadilo
yerqurulusu layiha, sxem, yerli va regional proqramlarin hazirlanmas;

- torpaqlardan somoroli istifado olunmasinin vo torpaq ehtiyatlarinin
miihafizasinin tomin edilmasi;

- torpaqlarin miinbitliyinin barpasi, artirilmasi vo meliorasiyasi, eloco do
cirklonmis torpaqglarin rekultivasiyast;

- torpaglarin eroziyadan, sohralagmadan, ekzogen geoloji proseslordon vo
digor manfi tasirlordon qorunmast;

- torpaq bazarinin azad roqabaot prinsiplori osasinda inkisaf etdirilmosi;

-miilkiyyat hiiquqlarinin dovlst geydiyyati iiclin kompleks todbirlor sis-
teminin hazirlanmasi;

Gorilindiiyli kimi, Dovlat Programinda gdstarilon magsadlara nail olmaq
iclin ganunvericilik bazasinin tokmillogdirilmasi vo hiiquqi tominat, daginmaz
omlakin kadastr1 sisteminin inkisafi, torpaqdan istifadonin vo onun miihafize-
sinin somoraliliyinin artirilmasi, texniki vo funksional modernlosdirilmo, kadr
siyasoti istigamotlori lizro todbirlorin hoyata kecirilmosi zoruri vozifolor sira-
sinda giymatlondirilmolidir. Bununla yanasi, qanunvericilik bazasinin tokmil-
lagdirilmasi va beynalxalq standartlara uygunlagdirilmas: mogsadilo dasinmaz
omlakin vahid dovlot kadastri, yerqurulusu islori, dasinmaz omlak {izorindo
hiiquglarin dovlst geydiyyati, daginmaz amlakin iqtisadi-sosial-ekolji qiymat-
londirilmasi, iinvan reyestri, torpaq bazarinin sistemli togkili, torpaglardan isti-
fadoys vo onlarin miihafizosine dovlst nozarati, torpaq miinasibatlorinin ton-
zimlonmasi saholori {izro todbirlorin hoyata kegirilmosi do Dovlot Programinda
nazards tutulmugsdur. Olave olaraq dasinmaz amlakin kadastri sisteminin in-
kisafi agagidaki todbirlorin hoyata kecirilmosini do nozords tutur:

- dasinmaz amlakin kiitlovi inventarlagdirilmasi vo qiymatlondirilmasini;
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- dasinmaz omlakin mokan molumatlari {izro infrastruktur elementlorinin
vo bolmolorinin formalagdirilmasini;

Torpaqdan istifadonin vo onun miihafizosinin somoraliliyinin artirilmasi
liciin, torpaqlarin moagsadli toyinatina vo hiiquqi rejimine uygun istifadonin
tomin edilmaosi tigiin torpaqdan istifadoyo vo onun miihafizosino dovlot nozaroti
mexanizminin tokmillogdirilmasi tomin olunmalidir. Bununla yanasi torpag-
larin mogsadli toyinatinda, hiiquqi rejimindo, komiyyot vo keyfiyyot gostorici-
larinda bag vermis dayisikliklorin tadqiqi magsadils aparilmig monitoringlorin
noticalorinin tohlili, miivafiq tokliflorin hazirlanmasi vo bu naticalorin {imumi
kadastr bank-moalumat sistemindo ifads olunmasi vacib masalslordondir.

Biitiin bu todbirlorin hoyata kegirilmosi texniki vo funksional modern-
lagdirilma islori aparilmadan miimkiin deyildir. Buna géra do Dovlot Programi
carcivasindo texniki vo funksional modernlosdirilma iglorinin yerino yetirilmosi
magsadilo asagidaki tadbirlorin hayata kegirilmasi nozardas tutulur:

- torpaq ehtiyatlarinin dovlot idaroetmosi mexanizminin tokmillosdiril-
mosi vo torpaq miinasibatlorinin inkisafina dair tokliflorin hazirlanmasi vo ho-
yata kegirilmosi;

- torpaq bazarinin sistemli qaydada togkil edilmasi, torpaqlarin dovriy-
yasi proseslorinin intensivlosdirilmasi vo bu foaliyyotin miitoraqqi beynolxalq
tacriibays uygunlasdiriimast;

- texniki kadastr sonadlorinin hazirlanmasina 6zal sektorun calb edilmasi;

- dasinmaz omlakin vahid dovlot kadastri, daginmaz omlakin kadastr1 vo
dovlat torpaq kadastri iizro gostorilon xidmaotlorin avtomatlasdirilma, innovativ
texnolji saviyyasinin artirilmast;

- 0lko iizro dasinmaz omlakin elektron kadastr malumat bazasinin for-
malasdirilmas;

- dovlat omlakinin reystrindo dovlot miilkiyystindo olan dasinmaz om-
laklar barodo molumatlarin vahid dévlot kadastrina vo reyestrino daxil edilmosi;

- dasinmaz amlak noévlorinin kadastr1 sisteminin molumatlarindan elek-
tron xidmatlor vasitosilo manessiz aldo edilmosinin tomin olunmast.

Biitun bu islorin kadr hazirligi olmadan hoyata kegirilmosinin ¢otin ol-
masini nozars alaraq dasinmaz omlakin idare olunmasi sahasinds kadr hazirligt
prosesinin inkisafi liciin 6lkonin ali tohsil miiassisolorindo bu saho {izro tohsil
sisteminin miiasir tolablore uygunlasdirilmasit vo kadar hazirlig: islorinin soviy-
yoasinin yiiksoldilmasi Dovlot Programinda nozordon qagmamisdir. Belo ki,
program cor¢ivosindo, kadr siyasoti agsagidaki todbirlorin hoyata kecirilmosini
nozordo tutur: - foaliyyat saholori {izro yiliksokixtisaslh kadrlarin colb olunmasini
tomin edon tadbirlorin hayata kegirilmasi;

- dasinmaz omlakin idars olunmasi sahoasindo calisan rohbor is¢ilor vo
miitoxassislar tiglin, beynalxalq ekspertlorin istiraki ilo ixtisasartirma, stajkeg-
mo vo kadrlarin tokmillasdirilmasi iizra alava tohsilin togkil edilmasi.

Son natica etibar1 ilo Dovlst Programinin hoyata kegirilmasindon asa-
gidak1 naticolor gozlonilir:
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- dasinmaz omlak idarogiliyi sisteminin movcud normativ hiiquqi ba-
zasinin tokmillogdirilmasi;

- Azorbaycan Respublikasinda daginmaz omlakin kadastr1 sisteminin
inkisafi vo dasinmaz omlakin vahid dovlot kadastrinin formalagdirilmast;

- torpaqdan istifadonin vo onun miihafizosinin somorsliliyinin artirilmasi;

- torpaqlarin miinbitliyinin miihafizasi ilo slagadar kompleks todbirlorin
hoyata kecirilmasi ilo bagli zoruri layiholorin iglonilmosi iiglin molumat ba-
zasiin yaradilmast,

- orazi vahidlori {izro orazi planlasdirilmasi vo torpaglarin zonalagdirilma-
st islorinin aparilmasi {igiin zongin informasiyaya malik sistemin foaliyyot
gostormosi;

- doqiqlesdirilmis dovlet torpaq kadastri molumatlarindan istifade edil-
moklo, kond tosorriifati toyinatli torpaglarin mohsuldarliginin artirilmasi ilo
bagh stimullagdirma vo iqtisadi miidafio todbirlorinin hoyata kegirilmasi isinin
(subsidiyalarin, faizsiz gilizostlorin edilmosi, dovlot yardimmin davam etdiril-
masi) samaraliliyinin yiiksoeldilmasi;

- daginmaz omlak iizorindo miilkiyyot vo digor osya hiiquqglarinin gey-
diyyati prosesinin tokmillogdirilmasi;

-dasinmaz omlak miinasibatlorinin davamli inkisafina dair daha cevik
gorarlarin qobulu {igiin olverisli soraitin yaradilmast;

- rogomsal kadastr xaritolorinin kdmoyilo linvan axtarisi ilo bagli navi-
qasiya sisteminin tatbiqinde yeni imkanlarin yaradilmast;

- omlak idaragiliyindo informasiya-kommunikasiya texnologiyalarinin
totbiqi yolu ilo torpaq ehtiyatlarinin dovlot idarsetmoasinin tokmillogdirilmasi;

- kadrlarin pesokarliq soviyyosinin artirilmasi.

Umumilikde, Dévlet Programi 6lko iqgtisadiyyatinin inkisaf istiqamaot-
lorinin 6ziindo ifado etmoklo diinya iqtisadi sistemino inteqrasiya vo miiasir
strukturlasma modelins yaxinlagsmag1 da nazards tutmusgdur.

ODOBIYYAT
1. Azarbaycan Respublikasinda daginmaz omlakin kadastr1 sisteminin inkisafi, torpaqdan istifa-
donin vo onun miihafizesinin semaraliliyinin artirilmasma dair 2016-2020-ci iller igiin
Dovlat Proqrami. Baki gohari, 13 iyul 2016-c1il, Ne 2197
2. 7 avqust 2017-ci il tarixli 1574 nomrali Azorbaycan Respublikasi Prezidentinin Forma-
n1 (“Xalq” gozeti, 8 avqust 2017-ci il, Ne 170, Azarbaycan Respublikasinin Qanunvericilik
Toplusu, 2017-ci il, Ne 8, maddo1521).
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T'OCYJIAPCTBEHHASI IPOTPAMMA 2016-2020 TOJIOB 110 PA3BBUTHIO
CUCTEMBI KAJJIACTPA HEJBUKUMOCTH, TOBBIIEHUS Y3®®EKTUBHOI'O
HCIOJIb30BAHUSI 3EMEJIb U UX OXPAHBI
B ASEPBAMJI’KAHCKO#M PECITYBJIMKE

I'IIL.MAMEJOB, THHU3AM3AJE, I''TOHYCOI'J1Y
PE3IOME

B crarbe B pamkax ['ocynapcTBenHoW [Iporpammbl pacckas3bIBaeTcsi O MOCTaBICHHOM
eI CHUCTEMHOTO pa3BUTHS KaJacTpa HEIBIKHMMOCTH, HCXOAS W3 IIOCTaBJICHHBIX LEJAX
pPOOOTHI KOTOpBIE CIIEyeT BBINOJHATh, a TAaKKe TOBOPUTCS O pe3ysbTaraX, KOTOPBIX Oyner
JIOCTUTHYTa B KOHEYHOM uTore. O4eHb KOPOTKO 3TH PabOTHI MOKHO CIPYIIIUPOBATh B HUXKE-
crenyonie GopMbl: yCOBEPIIEHCTBOBAHHUE PETHCTPALIMOHHOTO MPOLECca UMYIIECTBEHHBIX H
JpYTHX BEIHBIX IpaBa HaJ KaJacTpOM HEJIBH)KHMOCTBIO; PEryJIUpOBaHHUE 3eMEIbHBIX OTHO-
IIEHUH; YCOBEPIIEHCTBOBAaHIE MEXaHN3Ma TOCYJapCTBEHHOTO YIIPaBIECHUS 3eMJIIMH 3amaca; a
TaKKe BBIMOJHATH 3€MEJIbHBIX MOHHTOPHHTOB B CBSI3M C HCCIEIOBAaHHEM MPOHCXOJISIINC
M3MEHEHHE B KAUeCTBEHHOM M KOJIMYECTBEHHOM IOKa3aTelel U B eJIeBOe HA3HAUCHHE 3eMeb;
MOATOTOBKA KOMIUIEKC CHCTEM MEPOIPUSITHH ISl PETHCTPALMN TOCYIAPCTBEHHBIX HMMYIIECT-
BEHHBIX ITPaB | T.1I.

KaroueBsie cioBa: ['ocynapcreennas [Iporpamma, 3eMensHas peopma, IpHUBaTH3a-
U] UMYIIECTBO, aKTUBHOCTh WHBECTHPOBAHUS, OpPraHU3allMM 3€MENbHOTO PBhIHKA, KaJacTpo-
Bas CHCTEMa HEABIKHUMOIO MUMYIIIECTBA, PETYIMPOBAHUE 3eMEJIBHBIX OTHOUICHUH, PAallMOHANb-
HOE HCTIOJIb30BAHUE 3€MEIIb.

STATE PROGRAM 2016-2020, ON THE DEVELOPMENT OF THE REAL ESTATE
CADASTER SYSTEM, INCREASE OF THE EFFECTIVE USE OF LANDS AND
THEIR PROTECTION IN THE REPUBLIC OF AZERBAIJAN

G.Sh.MAMMADOY, T.N.NIZAMZADE, G.YUNUSOGLU
SUMMARY

The article describes the objectives of the system development of the real estate cadastre
within the framework of the State Program, the work to be performed based on the goals set, as
well as the results to be achieved in the final analysis. Very briefly these works can be grouped
in the following form: improvement of the registration process of property and other material
rights over the real estate cadastre; regulation of land relations; improvement of the mechanism
of state land administration; conducting land monitoring in connection with the study of
changes in the qualitative and quantitative indicators and in the purpose of the land; prepa-
ration of a system of complex measures for the registration of state property rights, etc.
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Tadgiqat isinda magsad Pinus eldarica Medw. va Quercus castaneifolia C.A.Mey agac
bitkilorinin sahar urboekosistemds stabil inkisafinin inteqral qiymoatlondirilmasindan ibarat
olmusdur. Farqli doracada cirklonma miihitlorinda iynayarpaqli va enliyarpaql agac bitkilori-
nin se¢ilmis niimayandalarinds fliiktuo asimmetriya gostaricilarinin fonla miiqayisado dayisma
saviyyalori tohlil edilmis va miiayyan edilmisdir ki, har iki tadqiq edilon agac bitkilarinin nii-
mayandalari bioloji monitoringda istifadaya yararhdir.

Acar sozlar: fitoindikasiya, fliikktuo asimmetriyasi, stabil inkisafin inteqral qiymotlon-
dirilmasi

otraf miihitin keyfiyyotinin giymotlondirilmasindo miixtolif kimyovi vo
fiziki metodlardan istifads edilir, bunun ii¢iin tadqiqata yiiksok hassas cihaz va
priborlar calb edilir. Ancaq bioloji nozarat vo giymotlondirmonin aparilmasi da-
ha alverislidir. Canli orqanizmlorin vaziyyati, miihit amillorine qars1 reaksiyasi
otraf miihitdo bas veron doyisikliklori prognoz etmoys imkan verir. Bu amillor
tobii miihitin sabitliyini pozur vo geri donmayan naticalara sabab ola bilir (2, 4).
otraf miihitin voziyyatino nozarat {i¢iin daha sado, iqtisadi olverisli vo effektiv
metod morfoloji yanagmadir. Bu diger yanasmalar arasinda bioloji monitoring-
do genis istifado olunur. Ekoloji tarazligi pozulmus orazilords, xiisusilo agac
bitkilorinin voziyyatinin toyini {i¢iin orqanlarinin morfoindikativ test metod-
larindan istifado cox olverislidir (13, 14). Yarpaq bitki organizminin miirokkob
quruluslu orqani olub, otraf miihitin doyismasi soraitinds fizioloji plastikliyi
oks etdirir. Diinya odobiyyatlarinda bitki yarpaqlarindan fliikktuo asimmetriya
gostaricilarinin miioyyan edilmasing asaslanan bioindikativ parametrlor ekosis-
temlorin, populyasiyalarin todqiqindo genis istifado olunur (11, 12, 14). Fliiktuo
asimmetriyast (FA) orqanizmin morfoloji strukturlarinin simmetrik voziyys-
tinin tosadiifi ciizi konarlanmasi ilo xarakterizo olunur. Morfoloji olamatin fe-
notipik doyigmasinin tozahiirii kimi meydana ¢ixir vo genetik aparatin tonzim-
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edici funksiyasi ilo idars olunur. Homg¢inin moalumdur ki, istonilon stress sorait-
ds orqanizm yalniz morfometrik gostaricilori deyil, fizioloji, biokimyovi goste-
ricilori do doyisir vo fenotipik adaptasiya ilo birbasa olagoli olur (6). Fliiktuo
asimmetriyast antropogen vo ya digor xarici amillorin tasiri naticesinde orqa-
nizmin stabil inkisafinin pozulmasi ilo yarana bilir. Molumdur ki, fliiktuo asim-
metriyasinin doyisma saviyyasi bir cox hallarda tasir edon amillorin giiciindon
asihidir vo makroskopik soviyyado organizmlorin stabil inkisafinin qiymatlon-
dirilmasinds istifads edilir (3). Simmetriyanin olmasi orqanizmin inkisafinda
tosadiifi prosesin naticosi ola bilor. Normal, optimal soraitdo belo tosadiifi hal-
lardan miihafizo olunur. Stress soraitindo miihafizo mexanizminin effektivliyi
azalir, bu da tosadiifi asimmetriyanin soviyyasinin artmasina sobab olur (6, 16).

Odobiyyat molumatlarinda bir ¢ox bitkilordo stress soraitdo bilateral
asimmetriyanin konarlanmasi ilo bagli todgigatlar molumdur. Belo ki, rus
alimlori torofindon Betula cinsinin novlorindo FA gostoricilori genis aspekto
tadqiq edilib (8, 9). Homginin texnogen pozulmus soraitlords iynayarpaqli vo
homisoyasil enliyarpaqli bitkilordo fliikktuo asimmetriya parametrlori aragdiri-
laraq yeni indikativ gostoricilor miioyyon edilmisdir (11, 14). Bilateral olamaot-
lorin identifikasiya vo fliikktuasiya xiisusiyyatlorinin verifikasiya liciin, xiisusilo
ilkin todqgiqatlarda toadqgigat obyektlorinin diizgiin secilmasi ¢ox énomlidir (5).

Molumdur ki, Abseron soraitindo yasilliglarin xiisusi miihafizo olunma-
sina daim ehtiyac vardir. Belo ki, sonaye miiossisoalori, texnogen cirklonmo bio-
miixtalifliyo manfi tasir gostorarok bitki resurslarini miitomadi olaraq todricon
deqradasiyaya ugradir vo ekoloji riskli saholorin yaranmasina sabab olur. Insa-
nin ¢oxillik intensiv faaliyyatinin naticesinde mesalorimizin, yasilliglarimizin
optimal voziyyati doyismis, miixtoliflik kifayot qodor azalmisdir. Belo voziy-
yatda asas magsad ekoloji monitoring apararaq yasil massivlerin mahvino dog-
ru getmomis dncadon prognozlagsmanin planlasdirilmasinin aparilmasidir. Eko-
loji monitorinqds erkon diagnostika metodlarinin islonib hazirlanmasi aktualdir.
Bu sobobdon yasil massivlerin pozulmasinin bioindikativ gdstoricilorinin
miloyyan edilmosi, tadqiq edilon bitkilor iiglin cirklondiricilorin YVQH-nin
miioyyon edilmasi, qisa vo uzun miiddatli intensiv antropogen tosirlorin noticosi
kimi agac bitkilorin voziyyatinin doayismasinin planl prognozunun islonmasini
miioyyan etmok tolob olunur.

Todqiqatin moqsadi Pinus eldarica Medw. va Quercus castaneifolia
C.A.Mey agac bitkilorinin gohor urboekosistemdo stabil inkisafinin inteqral
qiymatlondirilmasindon ibaratdir.

Tadgiqatin metodu va obyektlor. Pinus eldarica Medw. — Eldar sami1
Vo Quercus castaneifolia C.A.Mey-Sorq palid bitkilerinin yarpaq ayalarinda
fliiktuo asimmetriyasinin toyin vo stabil inkisafinin gqiymotlondirilmasi molum
metodlarla aparilmigdir (6, 10, 14). Palid bitkisinds FA inteqral qiymotlondiril-
mosi bitki yarpaginin ana damarin sag vo sol toroflorindo {i¢ olamoto goro
miioyyanloagdirilirdi: 1 — sag vo sol tarafin eninin uzunlugu; 2 — asas damarlar-
dan ikinci sira damarin uzunlugu; 3 — birinci vo ikinci sira damarlarin osaslari
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arasinda mosafa Ol¢lilmiisdiir.

Eldar sam1 bitkisinda ciit iynalorin uzunlugu va ¢okilori 6l¢iilmisdiir (14).
Hor iki bitkinin yarpaglarinin 6lgmolori mm-lik skalali MBS-9 lupasi ilo apa-
rilmigdir. Eldar saminin yarpaqglarinin ¢akilori iso HRB 103 elektron torozida
0,0001gr doqiqglikls Olgiilmiisdiir. Hor iki bitkidon har todqiq edilon orazi iizro
100-150 yarpagin morfometrik olamotlori dl¢iilmiigdiir. Fliktus asimmetriya
omsali (FAO) kimi FAO= 2(WL-WR) / (WL+WR) hesablama aparilmisdir
(15).

Tadqgiqat saholori kimi, texnogen cirklonmo vo avtonagliyyat ¢irklonmo-
sinin daha intensiv oldugu orazilor sec¢ilmisdir. Sahalorinin se¢ilmosi Azorbay-
can Respublikas1 Tobii Sorvotlor vo Ekologiya Nazirliyinin illik hesabatlarina
osaslanaraq aparilmigdir. Todqiqat sahalori Baki soharinin morkazi sahasi, xiya-
ban, ekoloji riskli saho kimi intensiv yiiklonmis avtoyolkonar1 orazi, kontrol
olaraq isa sohor miihitindon kanar qorunan, AMEA-nin Dendrologiya Institutu-
nun hoyatyam orazisi gotiiriilmiisdiir. Hor iic sahodon yarpaqlarin yigimi 2016
va 2017-ci illarde avqust aymin 8-12 tarixloerinds aparilmigdir. Tadqiqatin ns-
ticolori STATISTICA-6 proqraminda hazirlanmis, ANOVA testi yoxlanil-
misdir (1, 7).

Tadgiqgatin naticalori vo miizakirasi. Todqiqatlarin gedisi zamani eldar
sami1 vo sorq palidi bitkilorinds ekoloji ¢irklonma miihiti kimi urboekosistemdo
flikktuo asimmetriya gostoricilorindo fon miihiti ilo miiqayisodo miioyyon
forglorin oldugu askar edilmisdir (codval 1, 2)

Cadval 1
Pinus eldarica agac bitkisinin farqli ekoloji cirklonma soraitinds fliiktus
asimmetriya gostaricilorinin doyismasi

orazi Bilateral forq D F.A9. |V Mod |R
Ekoloji optimum 0.08£0.001 | 0.016 | 0.0009 | 0,0130 | 0 |03
Dendrologiya

Orta ¢irklonma — gohor 0.28+0.001 0.035 | 0.0020 | 0,0067 0 1.1

Ekoloji riskli ¢irklonma —

. A . 0.96+0.003 0.498 | 0.0174 | 0,0083 | 0,1 |5,1
intensiv yiiklanmis avtoyol

Cadval 2
Quercus castaneifolia agac bitkisinin farqli ekoloji cirklonmos soraitinda
fliikktus asimmetriya gostaricilorinin doyismasi

orazi Bilateral forq D F.A9. |V Mod | R
Ekoloji optimum - 0.23040.035 | 0.024 | 0015 | 0,672 | 0.1 | 07
Dendrologiya

Orta ¢irklonms — gohor 0.241+0.035 0.027 0.022 0, 681 0,2 0,9

Ekoloji riskli ¢irklonma —

Qobustan (avioyol) 0.311+0.038 0.035 | 0.044 | 0,602 0,2 1,1
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Fliiktuo asimmetriyasinin (FAQ) qiymoti eldar sami bitkisinin ciit yar-
paqlarinda 6lgiilon 100 yarpaqdan 87-da bilateral forq 0-a barabor olmusdur. 13
yarpaqda bilateral forqin on ¢ox rastlagan miitloq qiymaoti 0,1 olmusdur. Ekoloji
cirklonmoyo goro orta soviyyali ¢irklonmo hesab etdiyimiz II secilon saho- Xo-
tai rayonunun sohar - mokozi parkinda miisahids olunan bitkilorin 100 ciit yar-
paqglarinda 82-do morfoloji dlgiilorine gora tam simmetrik olmus 18 yarpaqda
bilateral forq 0,1 ilo 1,1 arasinda doyismisdir. On ¢ox rastlasan forqin miitloq
giymati 0,1 olmusdur. Ekoloji risk hesab edilon III sahs -Nosimi rayon iizro
ohalinin six yerlosdiyi avtonoqgliyyatin intensiv oldugu, tikinti gedilon, tozlu,
hisli bir saho se¢ilmisdir. Bu sahodo eldar saminin 6lgiilon 100 ciit iynoyar-
pagindan 91-do bilateral forq askar edilmisdir. 20 yarpaqda bilateral forqin
miitlog giymati 3,0-5,1 arasinda doyisorok boyiik forglor miioyyon edilmisdir.
On ¢ox tokrarlanan bilateral forqin miitlog gqiymoti 1,0-a barabar olmusdur. Bu
statistik rogomlar sahalar iizro miiqayise edilib, eldar sami bitkilorinin ciit yar-
paqlarinda bilateral forq ekoloji ¢irkli sahoado fon ilo miiqayisodo 1,27 dofo,
ekoloji riskli hesab etdiyimiz sahodo 13 dofs doyisorak artmisdir (sokill (I a, b,
¢)). Fliiktuo asimmetriya soviyyasinin doyismasini analiz etmoyo imkan yara-
dan digor gostaricilor olamat daxili doyismo, doyismao tezliyini vo imumi tosvir
miistovisini aydin gérmoys asas verir. Tadqiq olunan 3 forgli ekoloji ¢irkli sa-
halords inkisaf etmis toqriban eyniyagh fordlorin morfoloji alamatlorinin fliik-
tuo asimmetriya gostoricilorinin doyismo soviyyasi bu bitkinin ekoloji moni-
torinqdo istifadoetmo imkaninin olmasina osas verir. Abseronun ekoloji cohot-
don ¢oxcohatli ¢irklonmays moruz galmis region olmasi vo agac bitkisinin orazi
izra genis yayilmasini nozare alaraq todqiqatlari davam ederak, ekoloji cirklon-
monin skala iizro giymotlondirilmasi istigamating iglorin aparilmasinin vacib-
liyi gorara alinir.

Region {izro homisoyasil agac bitkisi ilo borabor yarpaqlarini tokon saba-
lidyarpaq palidin region iizro az yayildigi, ancaq yasillasmada istifado iiclin
genis imkanlara malik oldugu ii¢lin onun ekoloji forgli sahalords yarpaqlarinda
fliikktuo asimmetriya gostoricilorinin todqiqi maraq yaratmigdir. Ug forqli eko-
loji sahalor iizro todqiqatlar aparilmisdir. Ekoloji ¢irkli sahado fon ilo miiga-
yisado yarpaglarin bilateral forqi 1,04, dispersiya 1,1, fliikktuo asimmetriya om-
sali1 1,46 dofo artmisdir. Ekoloji riskli sahado yarpaglarin bilateral forqgi 1,35
dofo, dispersiya 1,46 dofo FAO 2,93 dofo artmisdir (sokil 1 (II a,b,c)). Todgiqat
saholori {izro palid bitkisinin yarpaqlarinda morfometrik o6l¢iilor slamot daxili
dayismani tozahiir edan statistik raqomlorin doyismasi bilateral forqo gora daha
geyri-adekvant artmasi ilo miioyyon edilmisdir. Kontrol variantda 20 % yar-
paqlar simmetrik olmus, 72% yarpaqlarda bilateral forqin miitloq qiymati O,1-
0,5 arasinda doyismisdir. Cirkli sahado sabalidyarpaq palid agaclariin todqiq
olunmus yarpaqlarinin 18,5%-do simmetriklik miisahido olunmus, riskli sahada
bu rogom 10%-a borabor olmusdur. Cirkli sahods bitkinin todqiq edilmis yar-
paqlarin 76% -da bilateral forqin miitlaq qiymati 0,1-0,5 arasinda doyigmisdir.
Ekoloji riskli soraitdo sabalidyarpaq agac bitkisinin Oyronilon yarpaqlarinin
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23%-inin bilateral forqi miitloq qiymati 0,1-0,5 aid olub, ancaq bu gostoricinin
1,0-5,1 giymatloring bitkinin 34% yarpaglari uygun olmusdur.

0,9
08
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0,5

0,4

Fliiktua asimmetriyasi

0,3

0,2

‘ol =B v
b c

1

Tacriiba variantlar

Sak. 1. Tadqiq olunan sahalords FA gostoricilari. I — P. eldarica bitkisinda: a — bilateral forq,
b — dispersiya, ¢ — FAO-gostaricilori. Il — Q. castaneifolia bitkisinda: a — bilateral forq,
b — dispersiya, c — FAO-gostaricilori. 1 — ekoloji optimum, 2 — ekoloji cirkli, 3 —
ekoloji riskli srazilor

Beloliklo, aparilmis todqigatlarin miizakirasindon belo bir naticoya golirik
ki, hamisoyasil vo enliyapraqli bitkilorin niimayendalari bioloji monitorinqda
istifadoyo yararhidir. Hor iki agac bitkisi ekoloji ¢irklonmo miihitindo yarpaq-
larin morfoloji slamatinin fenotipik tozahiirii olan flikktus asimmetriya goste-
ricilorinin soviyyasinin artmasi ilo noticolonir. Bu bitki obyektlori ilo genis
miqyasda an az1 ii¢ il bir ne¢o tokrarlar1 aparilmaqla ekoloji bal skalasi tortib
etmok otraf miihitin voziyyastinin giymatlondirilmasindo perspektivli naticolor
veracaokdir.
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NHINKATHUBHBIE ITOKA3ATEJIM CTABMJIBHOI'O PA3BUTHUSA MXBOI‘/‘IHLIX n
N POKOJIMCTBEHHbBIX JPEBECHBIX PACTEHUU
B YCJIOBHUSAX 3KOJIOI'MYECKOI'O 3AT'PSI3BHEHUSA

A.OOMAMEJIOBA, HM.®AP3AJINEBA, PHMAMEJIOBA, B.T.TA®APOBA
PE3IOME

Lenpro HayYHO-HCCIIEIOBATENLCKOM pab0Thl OblIa MHTETpajbHas OLEHKA CTa0MIBHOTO
pa3BUTHs IpeBecHBIX pacteHuit Pinus eldarica Medw.u Quercus castaneifolia C.A.Mey . B
YCIOBUSIX TOPOJCKOH ypOo3kocucTeMbl. bbul MccnenoBan ypoBeHb M3MEHEHUs IOKaszaTeler
(IrOKTYHpYIOImEH acCHMMETPHHN Y BEIOPAHHBIX MPEACTABUTENCH XBOMHBIX M MIMPOKOIHCTBEH-
HBIX JPEBECHBIX PACTCHHWH B cpenax, OTIMYAIONIMXCS MO CTEIEHH SKOJOTHYECKOW 3arpss-
HEHHOCTH, TI0 CpaBHEHHUIO ¢ (POHOBOM Cpenoii. bEUIO yCTaHOBIEHO, YTO MPEICTABUTEIH 000MX
HCCIIETYeMbIX BHJOB JPEBECHBIX PACTCHUH NPHUTOTHBI UIA TPHUMEHEHHS B OHOIOTHIECKOM
MOHHTOPHHTE.

KaroueBsle cioBa: duronnaukanus, (IIOTyupyroomas acUMMETpHs, MHTErpajibHas
OLICHKA CTa0MIBHOTO Pa3BUTHS
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INDICATIVE PARAMETERS OF THE DEVELOPMENTAL STABILITY
OF NEEDLE - LEAVED AND BROAD-LEAVED WOODY PLANTS UNDER
CONDITIONS OF ENVIRONMENTAL POLLUTION

A.O.MAMMADOVA, NNM.FARZALIYEVA, RN MAMMADOVA, B.T.GAFAROVA
SUMMARY

The purpose of the research work was an integral assessment of the developmental
stability of woody plants Pinus eldarica Medw. and Quercus castaneifolia C.A.Mey under
conditions of urban ecosystems. The level of the change in fluctuating asymmetry indicators
for the selected species of coniferous (needle-leaved) and broad leaved woody plants has been
analyzed compared to the control environment in different contaminated environments.
Consequently, it is determined that species of the both investigated woody plants are suitable
for using in biological monitoring.

Key words: fluctuating asymmetry, an integral assessment of the developmental
stability
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