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EPOXIDE OLIGOMERS ON THE BASIS OF AROMATIC
DIAMIDODISULFOIMIDE RESIN

F.M. MAMMADALIYEVA
Institute of Polymer Materials of Azerbaijan National Academy of Sciences,
Sumgait, Az5004, S.Vurgun Str, 124

fereh.m@rambler.ru; ipoma@science.az

ABSTRACT

New epoxide oligomers have been obtained by the interaction of m-phenylenediaminediamidodisulfoimide with
a large excess of epichlorohydrin in the presence of triethylbenzylammonium chloride. The synthesized epoxide
oligomers are a viscous product of dark brown color, well soluble in aprotic solvents (DMFA, DMSO), as well as in
acetone and dioxane. These cooligomers include hydroxynaphthylene and phenylenediimine structural fragments
possessing solubility, meltability and high reactivity in the reactions with the oxirane ring of epoxide compounds in
composition of macromolecules. The cooligomer of m-phenylenediamine with a-naphthol was used for curing of
diamidodisulfoimide resin. The compositions of the synthesized epoxide oligomer and cooligomer of m-PhDA with Nt
after curing are characterized by high heat- and thermal stability and can be used as filling and impregnating
compositions exploited at high temperatures.

Key words: epoxide oligomer, epichlorohydrin, aromatic diamidodisulfoimide resin, cooligo-a-naphthol-m-
phenylenediamine.

SIMOKCMAHBIE OANTOMEPBI HA OCHOBE
APOMATUYECKOV AMAMUAOAVICY AIbDOUMMUAHON CMOABI
PE3IOME

IToaydyeHbI HOBBIE DIIOKCUAHBIE OAUTOMEPHI, ITyTeM B3aMMOAHVICTBU M-(peHNAeHAVaMIHANaMIAO-AVNCY AbPO-
uMnAa ¢ OOABIIMM M3OBITKOM SIUXAOPIMAPUHA B IPUCYTCTBUM TPpUOTUAOeH3MAaMMOHMI xAopuaa. CuHresn-
POBaHHBIE SITOKCUAHBIE OAUTOMEPHI BA3KUI IIPOAYKT TEMHO-KOPIYHEBOTO I1BETa, XOPOIIO PacTBOPUM B alIpOTOHHBIX
pactsopureasnx (AM®PA, AMCO), a Taxke B alleTOHe U AMOKCaHe. DTV COOAUIOMEpPHI BKAIOYAIOT B COCTaB MaKpOMO-
AeKyA TUAPOKCHMHa(TUAeHOBe U (eHNAeHAVVMVHHBIE CTPYKTYpHBIE (PparMeHThl, 004aJaloT PacTBOPMMOCTBIO,
I11aBKOCTBIO U BBICOKOJ PeaKI[MIOHHOVI CITOCOOHOCTY B PeaKIIVIIX C OKCHPAaHOBBIM KO/ABIIOM SITOKCUAHBIX COEAVIHEHUI.
AAs OTBEPXKAEHNS ANAMMAOAVNCYAB(POVMIIAHON CMOABI IIPUMEHSAN COOAUTOMep M-(peHmaeHAMaMMHa C o-Had-
ToA0M. KOMITO3UIIMI CHHTE3MPOBaHHOTO SIIOKCUAHOTO oauroMepa u cooanromepa M-PAA ¢ Hy mocae orsepsxaeHmst
XapaKTepM3yIOTCSI BBICOKOI TeTLA0- M TePMOCTOMKOCTBIO ¥ MOTYT OBITh MCIIOAB30BaHLI B KadecTBe 3aAMBOYHBLIX M
ITPOIIUTOYHLIX KOMITO3MIINIA, DKCILAYaTUPYEeMBIX P BRICOKIX TeMIlepaTypax.

KaroueBble caoBa: SIIOKCHAHBIE OAMTOMEPH], SIMXAOPIUAPUH, apoMaTidecKas AMaMUAOAUCYAbPOUMUAHAL
CMO0/a, CO0AUTO-A-HapTOA-M-PeHUAeHAVIAMUH.

AROMATIK DIAMIDODISULFOIMIiD 8SASINDA EPOKSID OLIQOMERLORI
XULASO

Trietilbenzilammonium xlorid istirakinda p-fenilendiamindiamidodisulfoimidin izafi miqdarda epixlorhidrin ile
qarsiligh tasirinden yeni epoksid oliqomerlari alinmisdir. Sintez olunmus epoksid oliqomeri tiind-qahveyi rengli
yapisqan madda olub, aproton halledicilards (DMFA, DMSO), hamginin asetonda ve dioksanda yaxs1 hall olur. Sintez
olunmus sooliqomerin makromolekullar1 hidroksinaftilen ve fenilendiimin struktur fragmentlari vardir ki, epoksid
birlesmalarin oksiran halgalarinds epixlorhidrin ve epoksid oliqomerlari da daxil olmagla hall olma, arima va yiiksek
reaksiya qgabiliyyetine malikdirlar.Sintez etdiyimiz diamidodisulfoimid qatranini barkitmak iigiin sooliqo-a-naftol-m-
fenilendiamin istifade edilmisdir. Onlar element analizi vo IQ-spektroskopiya vasitesila ilo xarakterize olunmusdur. -
Fenilendiamin ve a-naftolun epoksid oliqomeri va sooligomerlerin sintez olunmus kompozisiyalar1 barkimadan sonra
yiiksok istilik- ve termiki davamlihiga gore yiiksek temperaturda istismar olunan doldurucu ve hopdurucu
kompozisiya kimi istifads oluna biler.

Acar sozlor: epoksid oliqomerloari, epixlorhidrin, trietilbenzilammonium xlorid, aromatik diamidodisulfoimid
gotrani, a-naftol-m-fenilendiamin, sooligo-a-naftol-m-fenilendiamin.



E.M. Mammadaliyeva

Introduction

The composition materials (CM) on the basis of epoxide oligomers (EO) take an important
place in various fields of production, which is explained by a complex of valuable properties and
the possibility of their regulation depending on the purpose. The creation of epoxide CMs
possessing higher deformation characteristics and stable to action of impact loads in maintaining
of the physical-mechanical properties is of great interest [1].

The development and implementation of highly efficient composition materials on the basis
of the polymer binders reliably working in the extreme conditions is the task of great
importance, the solution of which largely determines acceleration of a temp of the scientific-
technological progress [2].

For the synthesis of thermostable epoxide resins, the nitrogen- and sulfur-containing
heterocyclic compounds are also used as the initial compound [1]. It should be noted that the
oligomers including such structural fragments can be successfully used for preparation of the
epoxide composition materials with high heat- and thermal stability. It should be also noted that
most nitrogen-containing epoxides are low-viscous substances and, consequently, they are of
undoubted interest with the aim of preparation of the epoxide compositions without use of
solvents. The vast majority of epoxide oligomers acquire technically important indices after their
conversion into three-dimensional polymer, basically, as a result of interaction with hardeners.
Consequently, the chemical nature and structure of both the resin and the curing substances is
one of the main determining factors, influencing on the formation of the netlike structure in the
curing processes and the exploitation indices of the obtained composition materials. All this
stipulates a great interest to the investigation and development of both new epoxide oligomers
and new cross-linking agents.

Experimental part

The oxidative polycondensation reaction of a-naphthol (Nf) with m-phenylenediamine (-
PhDA) was carried out in a glass reactor with volume of 0.25 1, equipped with mechanical stirrer,
a reflux condenser and dropping funnel. 0.025 mol of Nt and 0,025 mol of m-PhDA were placed
in the reactor, after adding 25 ml of ethanol with stirring, they were heated to the given
temperature. Then, the calculated quantity of 30% aqueous solution of hydrogen peroxide was
introduced into the reactor dropwise for 20+30 min. During carrying out of the experiments, the
ratio of reagents, the quantity of oxidizer and solvent, as well as the temperature and time of the
reaction were purposefully changed.

The obtained oligomer products were extracted with ethanol and then with ethyl acetate,
the water-soluble part was precipitated by addition of HCI and dried in a vacuum cupboard.
Then, the yields of the oligomer products, and also the isolated fractions (homooligomer and
cooligomer) were determined. The IR spectra of cooligomers were taken for thin films obtained
on NaCl prisms by means of the spectrometer.

The molecular-weight indices were determined from chromatogram taken on exclusion
chromatograph of mark "Kovo". Two columns with sizes of 3.3x150mm filled with SVX separane
with a diameter of 7 mm and a porosity of 100A were used. Eluent — dimethylformamide. Eluent
feeding rate — 0.2 ml/min, detector-refractometer, temperature — 298K.

The optimal quantity and curing regime, and also the kinetic parameters of curing, aromatic
epoxide diamidosulfoimide resin and cooligo-a-naphthol-m-phenylenediamine (AEDS+
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CNMPhDA) have been determined on curves of TGA and DTA obtained on derivatograph
MOM Q-1500D Paulik-Paulik-Erdei system in the following conditions of analysis: air medium,
sample weight — 100 mg, sensitivity of DTA channels — 250 pv, DTG — 1 mv and sample heating
rate — 5°/min. The optimal quantity of the hardener of CNMPhDA was determined on TGA
curve and controlled by mass loss.

RESULTS AND DISCUSSION

With the aim of giving the epoxy oligomer high heat- and thermal stability, we have
obtained the new epoxide oligomers by interaction of p-phenylenediaminediamidodisulfoimide
with a large excess of epichlorohydrin in the presence of triethylbenzylammonium chloride
(TEBAC) according to the following scheme:

ocC N—Cco—R—co—7%
HN= | /NH + 2Cl—CH,—CH /CH2 —
SO
2 = O
TEBAC X—co—R—Cco—*~
— S~ CH,— CH CHZ—N\ /N CH,—CH—CH,
2HCI \o SO, SO, /

whereR *HN‘@*NH— ; TEBAC=[(C,Hs); (C¢HsCH,)NTICI (triethylbenzylammoniumchloride)

The synthesized epoxide oligomer is a viscous product of dark brown color, with the
content of epoxide groups. It is well soluble in aprotic solvents (DMFA, DMSO), and also in
acetone, dioxane and has amide and imide groups in its composition. The availability of such
groups allows to obtain the composition materials on its basis with improved thermal stability
and other exploitation indices.

It was known that the polyfunctional polyconjugated homo- and cooligomers, including
various functional groups, have solubility and meltability, paramagnetic and semiconductor
properties and exhibit high activity in the characteristic reactions of the corresponding functional
groups. In recent years, the intensive investigations in the field of creation of the composition
materials based on thermoplasts, elastomers, fibers and resins by introduction of polyfunctional
polyconjugated homo- and co-oligomers into their composition are carried out. Such
composition materials possess paramagnetic and electro-conducting properties and also heat-
and thermal stability [2, 3]. In the scientific literature, there is already sufficient information about
the methods of synthesis and properties of oligonaphthols, oligophenols, oligodiphenols,
oligoaminoarylenes and oligooxyaminoarylenes [4, 5]. In this connection and with the aim of
preparation of thermostable hardeners for diamidodiimide epoxide oligomer synthesized by us,
the oxidative copolycondensation of m-phenylenediamine with a-naphthol has been carried out
[6, 7].

The results of the carried out investigations showed that PhDA in the presence of aqueous
solution of H20O» at 343+371K undergoes the oxidative polycondensation reaction and forms the
oligomer products with sufficiently high yield (Table 1).
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Table 1. The conditions of carrying out of the oxidative copolycondensation of m-phenylenediamine
with a-naphthol in the presence of H202 and cooligomer yields

No a_n:ri};td’ m-l::gA, P:SIZ’ E Tl; N Cooligomer yield, %
1. 0.025 0.025 0.05 363 7 53.5
2. 0.025 0.025 0.10 363 7 61.2
3. 0.025 0.025 0.15 363 7 68.1
4., 0.025 0.025 0.15 343 7 49.8
5. 0.025 0.025 0.15 353 7 60.3
6. 0.025 0.025 0.15 371 7 78.0
7. 0.05 0.05 0.15 363 7 76.4
8. 0.025 0.025 0.15 363 7 62.9
9. 0.025 0.025 0.15 363 4 523
10. 0.025 0.05 0.15 343 7 61.2

The oligomer products consist, mainly, of cooligomers of the used monomers (85+95%) and
homopolymer of naphthol.

The obtained results indicate that the yield of oligomer products of the oxidative
copolycondensation reaction of a-napthol with m-phenylenediamine is increased with
temperature rise in the range of 343+371 K, a ratio of H:O»: (m-PhDA+a-Nr) and a content of m-
PhDA in the initial monomer mixture. The highest yield of oligomer products is reached during
carrying out of the reaction of the above-mentioned comonomers for 7 h.

L A L " 1 I l i A i 'l

16 14 12 10 8 6 Vg account

Fig. 1. Gel-chromatogram of the cooligomer m-PhDA with a-Hz, obtained in threefold excess of
oxidizer relatively to the total number of comonomers at 371K for 7 h.

The typical gel-chromatogram of cooligomers PhDA+a-Nt is presented in Fig.1. It can be
seen from Fig.1 that the typical curve of the molecular-weight distribution of these cooligomers is

bimodal, and the reaction products consist mainly of low-molecular-weight ( Mw =300+600) and

relatively high molecular (MW=5400+6600) fraction. An increase in both the reaction
temperature and the quantity of oxidizer is accompanied by growth of the average molecular
weights and polydispersity of the obtained cooligomers. The content of the monomer residues in
the composition of cooligomers have been determined by a method of elemental analysis.
Depending on the synthesis condition, the quantity of hydroxynaphthylene links is changed in
the sufficiently wide range (~50 to ~80 mol%).
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Table 2. Molecular-weight indices of the cooligomers of m-phenylenediamine with a-naphthol
obtained in the various conditions.

Samples of coologomers m-PhDA + -Nt Molecular-weight indices
My Mn Muw /My
1 1800 300 6.0
2 2190 320 6.84
3 3800 1200 3.17
4 5850 1300 4.50

[m-PhDA] = [a-N{] = 0.025 mol [H:02], mol: 0.05 (1) and 0.15 (2-4)
T.K: 343 (2), 353 (3) and 363 (1, 4).

n Ram 42

824,542 31.485
T68.708 40.573
807346 10.074
419.088 18.483

1166906 2.774

1465237 0.36
1276.448 20502

%Transmittance
o
T
AT45.021 10.801
1647.130 -0.337
1516.734 B.368

3461.623 5341

' ' | ' i i i 1 ' i i i | ' ' i i 1 ' ' ' ' I ' ' ' ' I i i ' ' I i
3500 3000 2500 2000 1500 1000 500
Wavenumber

Fig.2. IR spectra of the synthesized cooligomer of m-PhDA+a-Hs in the presence of H20z.

In the IR spectra of the synthesized cooligomers (Fig.2) the wide intensive absorption band
is appeared in the field of 32003600 cm™! with maximum at 3450+3460 cm™. Apparently, this
absorption band is appeared as a result of the merging of the absorption band of the valence
vibrations of hydroxyl, amine and imide groups. The absorption bands of benzene ring have
been fixed in the frequencies 1465, 1517 and 1647cm?, and relatively low-intensive absorption
bands in the field of 700-825 cm™ correspond to out-of-plane deformation vibrations of -C-H
bond in aromatic rings.

The absorption bands fixed in the frequencies 825, 710 and 700 cm can be referred to
isolated C-H, two neighboring C-H bonds of the benzene ring and four neighboring C-H bonds
of the naphthalene ring, respectively.

The PMR spectra of the obtained cooligomers are complex, which has been connected with
their oligomer nature and availability of the developed aromatic polyconjugated bonds.
Nevertheless, the chemical shifts of aromatic protons not participating in the formation of
hydrogen bonds of hydroxyl (2.49-2.52 ppm), imide (2.72-2.88 ppm), and amine (3.40-3.44 ppm)
are fixed. The chemical shifts of these groups have been detected at 10.0-10.2 ppm, 8.35-8.46 ppm
and 8.12-8.15 ppm, respectively. The chemical shifts of the same type of protons of the benzene
(in 2-, 3-, 5- and 6-positions) and naphthalene ring (in 3-, 6- and 7-positions) are fixed at 7.30-7.45
ppm and 7.76-7.88 ppm, respectively.

The synthesized polyfunctional polyconjugated cooligomers include hydroxynaphthylene
and phenylenediimine structural fragments in the composition of macromolecules. They have
solubility, meltability and high reactivity in the reactions with the oxirane ring of the epoxide
compounds, including epichlorohydrin and epoxide oligomers.
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Taking this into account, the cooligo-a-naphthol-m-phenylenediamine (CNMPhDA) was
used for curing of aromatic epoxide diamidodisulfoimide resin (AEDS) synthesized by us.

The results of the carried out experiments showed that the change of a quantity of
CNMPhDA in the range of 20+40 mass p. practically does not influence on the curing
temperature regime. Its effect is identical in all cases. However, it is elucidated in analysis of
TGA curves that the lowest mass loss is fixed at curing 100 mass p. of AEDS with 30 mass p. of
CNMPhDA.

For study of the curing process and finding the optimal curing regime of the resin, 40, 30
and 10 mass p. of CNMPhDA per 100 mass p. of AEDS were taken. For the curing process, the
decay activation energy values (E) and half-decay period (t12) were also determined. As showed
the investigations, the curing process proceeds in the range of temperatures 380+445K; in this
case, the exo-peak of curing takes place at 411K. For decrease of curing temperature, a curing
accelerator UP 606/2 (2,4,6-tridiaminodiphenylmethane) in a quantity of 1.0 mass p. was added
to the composition.

a0

373 a M LK
Fig.3. Part of DTA curves during the curing of AEDS+ CNMPhDA composition.
1: AEDS - 100 mass p., CNMPhDA - 30 mass p.
2: AEDS - 100 mass p., CNMPhDA - 30 mass p.
Accelerator — 1.0 mass p.

As can be seen from Figure 3, UP 606/2 accelerator decreases the curing temperatures to
358K, and an exo-peak of the curing is also mixed to a lower temperature range (395K).

The obtained results show that the quantity of CNMPhDA does not influence on the
temperature of intensive curing, but show slight influence on the mass loss and half-decay
period during thermal oxidative destruction.

The decay activation energy has been calculated on TGA curve in the range of temperature
448+573K. The obtained data are presented in Table 3.

Table 3. Some kinetic parameters of curing of AEDS, cured with CNMPhDA.

Composition, mass p. Edecay, kJ/mol Tin TGIL K

AEDS -100

CNMPhDA - 40 1754 64.8 408
AEDS -100

CNMPhDA - 30 186.2 65.3 418
AEDS -100

CNMPhDA - 20 1838 67.5 415
AEDS -100

CNMPhDA - 30 185.8 67.1 415
UP 606/1 — 1
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Fig.4. Composition curing curves of AEDS+ CNMPhDA+accelerator UP 606/2, taken under isothermal conditions.
T, K: 393 (1), 423 (2) and 443 (3) AEDS — 100 mass p., CNMPhDA - 30 mass p. and accelerator —1.0 mass p.

The composition curing curves of AEDS:CNMFPhDA:UP 606/2 are presented in Fig.4. For
an approximate comparative estimation of heat resistance, it has been proposed to determine the

thermogravimetric index (TGI), these are extrapolated values of temperatures corresponding to
the service life of 20.000 hours.

Since all epoxide compositions are exploited at temperatures higher room temperature, for
their exploitation it is necessary to have data on heat resistance, i.e. this is the temperature at
which the epoxide material can work for 20,000 h.

It has been found that TGI slightly depends on the quantity of hardener and accelerator, but
is mainly determined by the structural peculiarities of both the initial epoxide resin and the used
curing agent. At the same time, only approximate working temperatures of the material have
been revealed, since all factors influencing on polymer materials during explotation are not taken
into account in its determination.

The heat-physical characteristics of the cured epoxide compound are also high in use of 30
mass p of CNMPhDA (Table 4).
Table 4. Heat-physical characteristics of the cured epoxide compound of AEDS+ CNMPhDA.

Compositions, mass p. Tho, T, Tso, Edecay act, TG, Degree of
K K K kJ/mol K curing
Cl\?hi?fu;zio_o 10 373 578 583 143.1 493 81
CI\? 1\131113}5115;0—0 20 398 473 568 1482 523 88
CI\? 1\}31]13}511;,10_0 30 415 463 623 192.4 553 95

Tho, T2o, Tso — Temperatures corresponding to 10, 20 and 50% mass loss of the composition.

The decay activation energy has been calculated by double logarithm method according to
the method [10].

In Table 5, the comparative heat-physical, physical-mechanical and dielectric parameters of
the cured compositions of AEDS with CNMPhDA and maleic anhydride under the same
thermal effects are presented. It is seen that the cured AEDS+CNMPhDA on heat-physical and
physical-mechanical parameters exceeds AEDS+tMA, but their dielectric characteristics are
almost identical.



E.M. Mammadaliyeva

10.

Table 5. Basic indices of AEDS cured with CNMPhDA.

Indices CNMPhDA Maleic anhydride
Vicat heat-resistance (Tvicat), K 430 421
Tensile strength (op), MPa 9.8-10.2 8.2-9.1
Compression strength (Gcomp.)), MPa 17.2-18.1 15.9-16.7
Bending strength (ovend), MPa 10.3-11.12 9.1-10.2
Specific elongation (Espec), % 4.3-52 4-5
Specific volume resistance (gv), Om-cm 2.8-10% 4.3-10%
Tangent of angle dielectric losses (tgd) at 10° Hz 0.022-0.025 0.020-0.022

Conclusions

New soluble epoxide oligomer, which is well combined with a hardener of phenol and
amine types, has been synthesized by the reaction of aromatic diamidodisulfoimide with
epichlorohydrin.

The oxidative copolycondensation reaction of m-phenylenediamine with a-naphthol in the
presence of H20z has been carried out and the regularities and oligomer products of this
reaction have been investigated. It has been established that an increase in the quantity of
oxidizer in the reaction mixture, temperature and reaction duration leads to an increase in
the yield of oligomer products. The reaction products consist of the cooligomers of PhDA
and naphthol, but the homooligomer of a-naphthol is formed as a by-product.

The compositions of the synthesized epoxide oligomer and cooligomer of PhDA with Nt
after curing are characterized by high heat- and thermal stability and can be used as filling
and impregnating compositions exploited at high temperatures.
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XULASO

Torafimizden sintez edilmis ve terkibinde bir ne¢a funksional qruplar olan N-benzil-, N-allilanilin tSremalori
karbohidrogenlarin mikrobioloji zadslonmasinin qarsisin alan asqar kimi tedqiq edilmisdir. Aparilmistodgiqatlar
naticasindemiisyyenolunmusdur ki, sintezedilmis N-benzil-, N-allilanilinin bezi téramalari yiiksak biosid tesirine ma-
likdir.

Acar sozlar:biosid, karbohidrogenler, N-benzilamin, N-allilanilin

INVESTIGATION OF N-BENZYL AND N-ALLYLANILINE DERIVATIVES APPLICATION AS BIOCIDAL
ADDITIVE TO SUPPRESS HYDROCARBONS MICROBIAL DAMAGES

ABSTRACT

Various N-benzyl and N-allylaniline derivatives were synthesized, and the synthesized compounds were used as
an additive to suppress microbial damage to hydrocarbons. Our investigations showed that some N-benzyl and N-
allylaniline derivatives could be utilized as a highly effective biocidal additive to prevent hydrocarbon deterioration.

Keywords: biocide, hydrocarbons, N-benzylamine, N-allylaniline
VCCAEAOBAHME ITPUMEHEHNSI ITPOU3BOAHBIX N-BEH3/AA U N-AAANAAHUAVHA B KAYECTBE
BNOIMAHBIX 40BABOK A5 ITOAABAEHWSI YT AEBO 40PO AHOI'O MMKPOBHOT'O ITOBPEXK AEHISI
PE3IOME

CunTe3npoBaHbI pa3AnyHble ITponssoAnble N-OeHsnaa u N-alaMAaHNAVHE, a CUHTE3VPOBaHHbIE COEAVIHEHVIS
JCIIOAB30BAHbl B KadecTBe JODABKM A4Sl TIOAABAEHVSI MMKPOOHOIO IIOBPEXAEHNSI YI1eBoAoposoB. Harrm
MCCAe0BaHMA TIOKa3aAl, YTO HEKOTOphle IpomsBodHble N-OeHsnaa m N-aaanJaHUAMHA MOKHO JVICIIOAB30BaTh B
KauecTse BEICOKOD(PEKTUBHOT OMOIIAHON A00aBKI A5 IIPeAOTBPAILleHIL] ITOPYM YIA€BOAOPOAOB.

Karouesrle caosa: 6morng, yraesoaopoast, N-Oensnaamus, N-aaA11aHNAVH.

GIiRis
Son zamanlar global xastaliklorin miqyasmin artmasi va ¢ox vaxt bu xastaliklora sabab olan
bakteriya, gobolok vo viruslarin movcud dermanlara uygunlasmasi nezers alinaraq diinya

todqiqatcilar1 daha tasirli bioloji faal slavaler ve derman maddslarinin sintezini genislondirmakla
aczaciliq senayesinin inkisafini asas hadaflarden biri kimi segiblor. AMEA Asqarlar Kimyasi

Institutunun emokdaglar1 helo illor 6nce apardiglari todgigatlar naticesinde miioyyen
etmisdirlor ki, asqar magsedilo sintez olunan bir ¢ox {izvi maddaler siirtkii materiallarinin
istismar keyfiyyotini tomin etmoklo yanasi, homginin bioloji fealliga malikdir. Masalon,
aminotiol, aminospirt, hetarilsulfonamid ve diger birlogsmalor asasinda alinmis maddalarin
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stirtkii materiallar1 tiglin yiiksok keyfiyyatli asqar olmaqla yanasi, eloce do dezinfeksiyaedici,
antiseptik, antialkohol, keylasdirici va s. xassalare malik olmasi bir ¢ox teskilatlarda aparilan
smaglar naticasinds stibut edilmisdir.

Bu istiqamatlerde slds edilen tecriibaler da terkibinds miixtslif funksional qruplar olan
antiomikrob agqarlar ve yiiksak bioloji fealliga malik yeni heterotsiklik birloagsmalorin sintezi ti¢tin
ciddi esas yaradir. Yuxarida geyd olunanlara gors, hom siirtkii materiallarinin mikrobioloji
zadalonmasinin qarsisini alan, eyni zamanda yiiksak bioloji fealliga malik maddslor hesab
olunan ve diinya adebiyyatlarinda N-benzil-, allilanilinlardsn ibarat yeni birlasmalerin sintezi,
todqiqi ve totbiqi asaslarmin islonilmasi aktualliq ve multidissiplinar shamiyyet kasb etmoklo,
elmi todqgiqatlarin keyfiyyoatca yeni marhoalode davamini vacib edir. Belo birlosmalorden hesab
olunan anilin toroemslari asetaminofen, fenasetin [1], asetanilid [2] ve herbisidler [3] kimi
dermanlarin istehsali {iglin zarif iizvi sintezds vacib baslangic komponentlor hesab olunur. N-
alkil anilinlor ¢oxyonlii tetbiglords istifade edilmisdir: boyalarin sintezi [4], polimerlor [5-6],
sonaye ticlin vacib olan metilen difenil diizosiyanatin istehsali {i¢iin 6nciil olan metilen difenil
dikarbamat (sart poliuretanin sintezi ti¢tin monomer) [7].

Aromatik N-alkilaminlarin toramsaleri giiclii bioloji aktivliys malik birlesmsaler kimi miihiim
shamiyyat kosb edir. Masalon, giiclii antimikrobial agent [8] vo xor¢ong aleyhine dorman kimi
[9]. Yuxarida geyd olunan praktik shomiyyati nozars alinaraq, N-alkilaminlor avvallor miixtalif
gabaqcil metodologiya ilo sintez edilmisdir. Belo ki, benzil spirtinin aminlogmasi zamani
substrata tosir etmoak {iclin bir sira alkil-, aril aminler gotiiriilorek mis tozu katalizatoru
istirakindareaksiyalar aparilmisdir [10].

Birli- va ikili aminlarle karbonilli birlesmalsrin birbasa aminlesmasi tiglin polimer asash
paladium-N-heterosiklik karbendon istifads edilmisdir [11].

Mikrodalgali sobada aromatik aminlarin mono-N-alkillosmasi reaksiyasi qonastbaxs ¢iximla
aromatik N-alkilaminlari alda etmak tigiin katalizatorsuz su miihiitiinds aparilmisdir [12].

Anilin toremolarinin N-benzillosmasi reaksiyasmnin getmesinden otrii katalizatorlar kimi
ZnO nanohissaciklarindan istifads edilmisdir [13]. Anilin téromaleri Siff bazasina ¢evrildikdan
sonra N-alkilanilin fragmentlorini vermsasi {igiin hidrogenlesdirilir [14]. Diinya alimlari
torofindon antimikrob agentlorin yeni novlerini askar etmok iiglin gox say gostorilmasine
baxmayaraqg, dormana davaml stamlarin meydana galmasi sebabinden patogenlarlo miibarizoni
tam basa catdirmaq miimkiin olmamisdir [15-19]. Bakteriyalarin tez-tez istifade olunan
antibiotiklera qarst miiqavimeti, shamiyyatli bir global saglamliq problemi olaraq gebul edilir,
ctinki bu, mikrob infeksiyalarmimn snsnavi kimyaterapiya miialicosi ugursuz olduqda gox sayda
hal ils slagalendirilir. Natica etibarils daha yiiksek faaliyyet, genislonmis bir fealiyyst spektri vo
inkisaf etmis bir tohliikesizlik profili ils alagali olan yeni siniflarin axtaris: telab olunur [20-21].

Torafimizdan biosid asqar kimi sintez edilon bir sira N-benzil vo N-allilanilin téramalarinin
(1-6) funksional xassalori Oyrenilmisdir. Eyni zamanda effektivlik va qurulus, bioloji aktivlik ve
tosir mexanizmi arasindaki slages aragdirilmisdir.

TOCRUBI HiSSO

Sintez prosesi tigiin 4-xloranilin (98%), benzilamin (98%), benzilxlorid (99%), DMA (99%),
allilbromid (99%), 2-kloroanilin (98%), 2,5-dikloroanilin (99%), 2,4-diklorobenzaldehid (98%),
trietilamin (99%) reaktiv kimi gotiiriilmiisdiir. Sintez olunan maddalerin qurulususununun IQ
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spektral analizi ilo tesdiqi Agilent Cary 630 FTIR ilo aparilmisdir. NMR spektrlori Bruker 300
MHz NMR cihaz ile geyda alinib. Tacriibi hisse asagidaki ardicilligla yerine yetirilmisdir: 0,12
mmol xloroanilin, 0,018 mmol trietilamin ve 0,04 mmol allil bromid vo 10 ml DMA 25 ml
yumrudib kolbaya olave edildi. Reaksiya 7 saat reflyuks soraitinde aparildi, sonra otaq
temperaturuna qoder soyuduldu. Reaksiya qarisigr 250 ml stokana kogtiriildii ve 30 ml duzlu
mohlulla islondi. Sonra garigiq ii¢ dafe 200 ml etil asetat ilo ekstraksiya edildi. Uzvi faza ayirici
quf il toplanir ve susuz natrium sulfatla qurudulur. Etil asetat donar buxarlandiricr ils buxarlanir
vo noaticods yaranan qarisiq bir eliient olaraq heksan/etilasetat (3:1) istifade ederok siitun
xromatoqrafiyasi ils tomizlenir. Mahsullar 1 H 13 C, NMR va FT-IR ils aydinlagdirildi.

N-allil-4-xloranilin (1): 'H NMR (300 MHz, CDCls) 8 3.62 (2H, d, J=5.1 Hz), 3.74 (1H, s), 5.1
(1H, dd, J=10.1, 1.2 Hz), 5.2 (1H, dd, ]=16.8, 1.3 Hz), 5.79-5.91 (1H, m), 6.41-6.50 (2H, m), 7.01-7.08
(2H, m); C NMR (75 MHz, CDCL): d 455, 113.8, 114.2, 121.8, 128.3, 134.7, 145.7; FT-IR (KBr,
cm): 1267, 1402, 1495, 1621, 2120, 2889, 2975, 3351

N-allil-3-xloranilin (2): 'H NMR (300 MHz, CDCls) d 3.60 (2H, d, J=5.0 Hz), 3.78 (1H, s), 5.2
(1H, dd, J=10.1, 1.2 Hz), 5.3 (1H, dd, J=16.8, 1.3 Hz), 5.89-5.93 (1H, m), 6.3-6.74 (3H, m), 7.11-7.18
(1H, m); ®*C NMR (75 MHz, CDCL): d 465, 115.8, 116.2, 121.4, 127.5, 134.6, 148.5; FT-IR (KBr,
cml): 1234, 1323, 1416, 1491, 1596, 2176, 2878, 2974, 3083, 3418

N-allil-2,5-dixloranilin (3):'H NMR (300 MHz, CDCL) & 3.60 (2H, d, ]=5.0 Hz), 3.78 (1H, s),
5.2 (1H, dd, ]=10.1, 1.2 Hz), 5.3 (1H, dd, J=16.8, 1.3 Hz), 5.89-5.93 (1H, m), 6.9 - 6.8 (m, 2H), 7.3 (m,
1H), C NMR (75 MHz, CDCL) d 46.5, 1105, 114.5, 124.3, 126.8, 127.8, 128.1, 139.3, 144.9, FT-IR
(KBr, cm1): 1092, 1178, 1263, 1312, 1495, 1595, 2102, 2852, 2982, 3079, 3414

N-allil-2-xloranilin (4): 1H NMR (300 MHz, CDCL) ) d 3.56 (2H, d, J=5.0 Hz), 3.82 (1H, s),
5.23 (*H, dd, J=10.1, 1.2 Hz), 5.32 (1H, dd, J=16.8, 1.3 Hz), 5.88-5.92 (1H, m), ® 7.3 - 7.2 (m, 4H), C
NMR (75 MHz, CDCL) & 465, 110.5, 114.5, 124.3, 126.8, 127.8, 128.1, 139.3, 144.9. FT-IR (KBr,
cm): 917, 1033, 1320, 1461, 1507, 1595, 2118, 2849, 2922, 3008, 3075, 3422

N-benzil-4-xloranilin (5):'H NMR (300 MHz, CDCL) & 7.5 — 7.19 (m, 5H), 7.02 (d, ] = 8.7 Hz,
2H), 6.45 (d, ] = 8.7 Hz, 2H), 4.18 (s, 2H), 3.92 (s, 1H). 13C NMR (75 MHz, CDCL) & 47.54, 113.05,
121.3, 125.2, 126.12, 126.8, 127.5, 137.0, 144.6. FT-IR (KBr, cm™): 1077, 1047, 1379, 1453, 1513, 1603,
2161, 2914, 2866. 3027, 3366

N-benzil-3-xloranilin (6): 1TH NMR (300 MHz, CDCI3)  7.35 - 7.2 (m, 4H), 7.10 - 7.06 (m,
1H), 6.86 (t, ] = 8.0 Hz, 1H), 6.5 - 6.43 (m, 1H), 6.40 (t, ] = 2.0 Hz, 1H), 6.38 (d, ] = 8.0 Hz, 1H), 4.12
(s, 2H), 4.05 (s, 1H). 5C NMR (75 MHz, CDCL) d 47.91, 110.23, 111.45, 116.35, 127.6, 128.62, 128.70,
130.20, 135.2, 137.69, 147.5. FT-IR (KBr, cm):1074, 1323, 1484, 1595, 2855, 3027, 3064, 3392

NOTICOLORIN MUZAKIROSI

Oczaciliq ve senaye baximmdan shamiyyatli mehsullar {i¢lin N-benzil-, N-allilanilinlarin
asagidaki sxem {izro verilmis reaksiyaya uygun sintez prosesi hoyata kegirilmisdir:

R NH; H
Rs X {CH3)3NH Ry N

0.04 mmol 0.018 mmol Rs

R:l R1 :
Mahlul: DMA, skssoyuducu, 7 saat R R
Rz
0.12 mmol Rs
73-92 %
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R4 NH,
No Raji; Ry Rs——X Birlogmolar cxim(%)
Ry

1 R1,R2,Re=H, R3=Cl 1 92

2 R1,R3,Re=H, R=Cl 11 88
Rs=Allil, X=Br

3 R2,Rs=H, R1,R+=Cl 1T 78

4 Ry, R3,Re=H, Ri=Cl v 81

5 R1,R2,Re=H, R3=Cl \Y 76
Rs=Benzil, X=Cl

6 R1,R3,Re=H, R=Cl VI 73

Sxem 1. N-benzil- vo N-allilanilin téramalerinin (1-6) sintezi.

Alkil bromid va benzilxlorid alkillosmo reaksiyasi {iglin substatlar kimi goebul edilmis va
DMA-nin akssoyutma vaziyyetinds hallogen ionlarmin temizlsyicisi kimi trietilamin istifade
edilmisdir.

Sintez edilmis yeni birlasmalarin karbohidrogenlarin mikrobioloji zedslonmasinin qarsisin
alan asqar (biosid) kimi tedqiqi AMEA Asgarlar Kimyasi Institutunda [16] ve Mikrobiologiya
Institutunda [17] yerina yetirilmisdir.

Sintez edilmis N-benzil-, N-allilanilin birlosmalori mikrobioloji zedslonmayo qars: effektliyi
M-8 ve T-46 yaglarinda zonal diffuziya tisulu ilo (I'OCT-9.052-75 ve I'OCT-9.082-77) tedqiq
edilmigdir. Smaglar iiclin neft mahsullarinda genis yayilmis ve onlar1 aqressiv zadslayan
mikroorqanizmlerin temiz kulturlarindan istifads edilmisdir. Tedqiq olunmus birlasmalarin
biosid kimi xasselorinin effektivliyi mikroorqanizmlori mahvetms zonasmmin diametri ilo
miiayyan edilir. Test kulturu kimi miixtslif gobalok (Aspergillus niger, A.ocraceus, Penicillium sp.,
P.cuclopium, Candida alpicans, Fusarium oxysporium v s.) v baktyeriya (Klebcella sp., Bac.subtillus,
Pseudomonas aeroginoza, Staphylococcus aureus, Stretococcus sp. vo s.) kulturalarindan, eloco do neft
moahsullarindan ayrilan temiz kulturalar assosasiyasindan istifads edilmisdir. Tedqiq olunan
maddo suda hall olan halda, ondan miisyysn qatiligh (0.25-1.0% arasinda) mehlul hazirlanir ve
ya duru, ya da qati gidali miihitlors alave edilir. Sonra ora todqiq edilon test kulturlar okilir.
Antimikrob aktivliyin giymetlondirilmesi duru miihitde mikroorqanzimlorin amsale gatirdiyi
biokiitlonin miqdarina (mg/ml), bark miihitde ise emsalo galon koloniyanin diametrine asasen
hayata kegirilmisdir.

Suda hall olmayan materiallarin yoxlamilmasi zamani test-obyekt metodundan istifade
olunur. Bu maqgsadle Batist material (lifli parca) ehtiyatla yuyulur ve qurudulur. Sonra bu
material 10x10 mm Olglilerinds olan xirda-xirda hissalors dogranaraq kagiza biikiiliir ve Petri
fincanlarma yigilir. Daha sonra Petri fincanlarin1 Pasret sobasinda 160-170°C temperatur
rejiminda 30-40 dag. miiddatindsa sterillasdirilir. Bundan sonra, eksperiment {iciin lazim olan test,
batist hissalerini sterillogdirilmis pinsetin vasitesi ils Petri fincanina yerlssdirib, tizerins sutkaliq
emulsiya mahlulu alave edilir. Bu emulsiyanin 1 ml-ds 1 milyarda yaxin mikrob hiiceyrasi olur.
25-30 dag-don sonra emulsiya fincandan sterillogdirilmis pipetka ilo sorub kenara atilir. Igarisinda
batist testlor olan agzi agiq fincan agzi agiq sokildo termostata yerlosdirilir vo 30-40 dagq.
miiddatinds qurudulur. Hazirlanmis materialin xirdalanmis hissalarini sterillogdirilmis pinsetla
hermetik bagh olan qaba yerlosdirarak, {izerine todqiq etdiyimiz fraksiyadan 5 ml slave edilir.
Gotiirtilon maddenin mikroblara tesiri 3-5 sutkadan sonra miisyyanlagdirilir. Bunun {iglin,
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ortiilii stise gab1 3 giin saxlayib, miisyyen olunmus ekspozisiya miiddstindon (3 sutka) 1 adad
test cixarilir va atli-peptonlu aqarimn ssthina qoyulur. Sonra pinsetin komakliyi ils bir goedar irali
harokoat etdirilir ki, daha bdyiik bdyiima seothi almsin. Qeyd edok ki, bakteriyalardan forgli
olarag, gobalaklarin becarilmasinds Saburo qidali miihitindan istifads olunur. Mikroblar skilan
Petri fincanlarini termostatda 30°C temperatur rejiminde 1-2 sutka saxlanilir. Gobalaklar iigiin, o
ciimloden Candida albicans tigiin becerilms temperatur rejimi forqli olub, 28°C-ye barabar olur.
Bu zaman bag veran dayisiklik geyde almir. Tadqiq olunan maddalerin biosid effektivliyi test-
obyektda miisyyen ekspozisiya miiddatindan sonra kulturlarin mshvolma zonasi ile miisyysn
olunur. Zona na goadar bdyiik olarsa, reagentin antimikrob effektivliyi bir o qadar yiiksak olur
(cadval 1).

Cadvoalden goriindiiyli kimi birlosmaler igarisinde terkibinde allil radikali olan an aktiv
bakterisid ve benzil radikali olan ise an aktiv fungisid tesiro (+ + o demokdir ki, mikrob vo
gobalak biitiin qatiliglarda tam mohv olur) malikdirlar.

Cadval 1. N-benzil- vo N-allilanilin tGromalarinin (1-6)biosid xassalori

R n M8 yagida mikroorganizmlerin mahv
. . . ! s R olma zonasimn diametri, sm
Birlosmanin No-si s
P o
Rs R Qatihg, % Bakteriyalar, Goboloklor,
R.
’ OPA S/A
1 1 1.9-2.1
R1,R2,Re=H, R5=Cl,
0.5 ++ 1.8-1.9
Rs=Allil
0.25 1.1-12
2 1 2.0-2.2 2.8-3.0
R1,R3,Re=H, R=Cl,
0.5 1.6-1.7 2.6-3.0
Rs=Allil
0.25 1.2-1.2 1.8-2.0
3 1 1.6-1.8 1.2-1.8
R2,R3=H, R1,R+=Cl, Rs=Allil 0.5 14-14 14-14
0.25 1.2-1.2 1.0-1.0
4 1 1.9-2.0 14-14
R2,R3,Re=H, Ri=Cl, Rs=Allil 0.5 1.6-1.6 1.0-1.2
0.25 1.0-1.2 1.0-1.0
5 1 25-2.8
Ri,R2,Re=H, Rs=Cl,
Re-Benzil 0.5 1.6-1.8 ++
0.25 1.2-12
6 1 2228
R1,R3,Re=H, Ro=C,
0.5 1.6-19 ++
Rs=Benzil
0.25 1.2-1.6

15



Ibadulla Mahmudov

Sintez etdiyimiz ayri-ayri sinifloro aid N-benzil-, N-allilanilinin bezi niimunslarinin
yaglarda biosid kimi xassolori AMEA Asqarlar Kimyasi Institutunun “Yaglayici-soyuducu
mayelara asqarlar” laboratoriyasinda da Oyrenilmisdir. Bunun tigiin hamin birlesmalor T-46
yagimda I'OCT-9.052.75 ve TOCT-9.082.77-ya uygun zonal diffuziya metodu ils aragdirilmigdir.
Todgiqat obyekti kimi bakteriya olaraq (Pseudocomas agrugionada BKMB-588, My cobacterium
lacticolum BKMB-355), gobalok olaraq (Aspergilus sp., Trichoderma lignorum, Penisillium sp., Candida
tropicalils maya gobalayi) mikroorqanizmlarden istifade edilmisdir.

Bakteriyalar1 yetisdirmak iiclin at pertonlu msehluldan, goébalayi yetisdirmek {iclin ise
gliikkoza pertonlu duru gidall miihitden istifade olunur. Mikroblar: yetisdirmakdan 6trii Petri
kasasina 15-20 ml qidali miihit tokiiliib soyudulur.

Sonra diametri 10 mm olan 4 oyuq hazirlanir. Bu oyuglara sinaqdan kegirilon birlogmalorin
T-46 yaginda hazirlanmis 0.25+1 % qatiliqda olan mehlulundan 0.5 ml miqdarinda slave edilir.
Uzeri gapaq ilo ortiiliir. Aparilan tacriibalarin naticasi cadvel 2-da verilmisdir:

Cadval 2. N-benzil- ve N-allilanilin tdremalarinin biosid xassalari

F
Ra N R Asqarlarm T-46 yagi ils qarisigimn
Birlosmanin * | Asqarlarin T-46 mikroorqanizmlarin mahvetms zonasmin
No-si Ry R yagnda qatihg, diametri, sm
h %
Rz
Bakteriya qarisig Gobalak garisigi
1.0 +
R1,R2,R=H, Rs=Cl, 2.2-241.0-1.2
1 0.5 +
Rs=Allil 09-1.1
0.25 ++
1.0 +
R1,R3,R+=H, R=C], 2.8-3.0
2 0.5 +
Rs=Allil 24-261.2-14
0.25 +
1.0 +
Ri,Ro,Re=H, Rs=Cl, 21-231.1-1.2
5 . 0.5 +
Rs=Benzil 1.0-1.7
0.25 ++
1.0 +
R1,R3,R+=H, Ro=C], 2.5-2.9
6 0.5 +
Rs=Benzil 2.2-241.0-14
0.25 ++
1.0 +
8-Oksixinolin 2.5-2.81.8-2.0
0.5 +

Cadvelden goriindiiyii kimi todqiq olunan birlosmaler biosid xasselorine gore 8-oksixi-
nolindan xeyli ytiksakdir.
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N-BENZIL- va N-ALLILANILIN téramalarinin karbohidrogenlarin mikrobioloji
zadalanmasinin qarsisin alan Biosid Asqar kimi tadqigi

NOTICOLOR

N-benzil-, N-allilanilin toremalorinin olverigli sintez tisulu islonmisdir. Bunun naticosindo

magsadyonlii maddaler yiiksok ¢rxamla aldes edilmis, alinmis yeni birlosmalorin, qurulusu IQ,
NMR ilo tosdiq olunmusdur.

Sintez etdiyimiz N-benzil-, N-allilanilin toremalarinin i¢orisinds bazi niimunsalerin M-8, T-46

yaglar1 ve soyuducu mayelords mikrobioloji zodalonmays qarsi tesirinin todqiqi gostormisdir ki,

bu birlogmalar biosid xasselarine gora genis totbiq olunan 8-oksixinolinden xeyli yiiksakdir.
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a-OLEFINLORIN OLIQOMERLOSMOSI VO POLIMERLOSMOSI
SAHOSINDO MUASIR VOZIYYOT
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XULASO

Olefinlorin oliqgomerlosme vo polimerlasmasi proseslari neft-kimyanin miihiim proseslorinden hesab edilir. Bu
proseslor iigiin istifade olunan homojen va heterojen katalizatorlarm hom bir sira iistiinliiklori, ham de manfi cohatlori
var. Son zamanlarda ion mayelari alternativ holledicilor vo katalizatorlar kimi bir ¢ox neft-kimya proseslorinds, o
ctimladan oliqgomerlosma, polimerlasms vo (oliqo)alkillosma proseslarinds bdyiik digqet qazanmisdir. Bu baximdan da
a-olefinlarin oligomerlasma sahasinde son dovrds totbiq olunan miixtelif metalkompleks katalizatorlar, homogen vo
heterogen katalizatorlar, o ciimladan ion maye tipli sistemlordoe istifadasi iizro qisa icmal tertib olunmus ve aparilan
todqiqgatlarin aktuallig1 ve perspektivliyi bir daha gostorilmisdir.

Acar sozlar: ion mayesi, a-olefin, oliqgomerlasms, polimerlasma

COBPEMEHHOE COCTOSIHUE B OBAACTV OAUTOMEPAIIVIN U TIOAVIMEPALIVIN A-OAEPVIHOB
AHHOTALIMST

Oanromepuzariist U HoAMMepU3alyss 0AepUHOB SIBASIOTCS Ba’KHENINMM IIpoLieccaMy B HepTeXUMMUIL.
T'oMoreHHBIe 11 TeTepOTeHHBIE KaTaAn3aTOPBl, YICIIOAb3yeMBIE AAs STHX IIPOLIECCOB, MMEIOT KaK IIPEMMYIIeCTBa, TaK 1
HeJocTaTKi. B rocaesnee Bpemsi 60bIlIoe BHYMAaHNE YAEASETCA MOHHBIM SKUAKOCTSM BO MHOITX He(pTEXMMIYECKIX
IIpoLieccax, BKAIOYasi OAUTOMEPU3AIINIO, TOAVIMEPU3annio 1 (OAUI0)aAKUAUPOBAHIE, B KadeCTBe aAbTePHATUBHBIX
pacTBOpuTeJell ¥ KaraAu3aTOpOB. B CBA3M C DTMM COCTaBAeH KpaTKuii 0030p IpPUMEHEHNs pPa3AMYHBIX
MEeTaAA0KOMILAIEKCHBIX KaTaAM3aTOPOB, TOMOTEHHBIX U T€TEPOIeHHBIX KaTaAM3aTOpOB, B TOM 4NCAe CICTEM THIIA
VMOHHBIX >KMAKOCTENl, IPUMEHSEeMBIX B IIOCAeAHee BpeMs B 004acTi OAUTOMepM3aliuy O-0Ae(UHOB, OBLIO
IIPOAEMOHCTPUPOBAHO aKTYaAbHOCTb 1 II€PCIIEKTUBHOCTD MCCAEAOBAHMIA.

KaroudeBbie ca0Ba: IOHHAsI XMAKOCTD, 0i-01e(VIH, OANTOMEePI3aIsl, [OAVIMEPV3aLsT

CURRENT STATE IN THE FIELD OF OLIGOMERIZATION AND POLYMERIZATION OF a-OLEFINS

ABSTRACT

Oligomerization and polymerization of olefins are one of the main petrochemical processes. The homogeneous
and heterogeneous catalysts used in these processes have both advantages and disadvantages. In recent years, great
attention has been paid to ionic liquids in many petrochemical processes, including oligomerization, polymerization
and (oligo)alkylation, as alternative solvents and catalysts. In connection with this, a brief review of the application of
different metal complexes, homogeneous and heterogeneous catalysts, including the system of ionic liquids, used in the
last period in the field oligomerization of a-olefins.

Key words: ionic liquid, a-olefin, oligomerization, polymerization

Malumdur ki, miiasir avadanliglarin ekoloji baximdan az zarerli seraitds islomasi tiglin
onlara tetbiq olunan yag ve yanacaqglarin yiiksak keyfiyyatli olmas: vacib sortlordendir. Bu
istiqgamatds miihiim teleblerdan biri istismar geraitinin deyismesi zamani1 kompleks xassalorini
sabit saxlamagq qabiliyyatine malik yanacaq ve stiirtkii materiallariin islonib hazirlanmasidir. Bu
istiqgamet tizro aparilan islorde yag ve yanacaqglara qoyulan miiasir tsleblari xiisusi olaraq
diqqgote almagq vacibdir. Ingilis alimi R.A. Sheddonun 2007-ci ilds “Green Chemistry” jurnalinda
darc olunan "The E Factor: Fifteen years on" adli maqalesindes [1] atraf miihiti ¢irklondiren
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faktorlar icerisinds neft ve neft mahsullarmin emal proseslarinin xiisusi yeri qeyd edilmisdir.
Qlobal ekoloji problemlar sirasinda yag ve yanacaqlar qoyulan teleblor xiisusi shomiyyata
malikdir. Stirtkii yaglari, o ciimladan poli-a-olefin yaglari straf miihitin qorunmasi ve enerjiys
genast taleblorine tam cavab vermsli, miixtalif 6zliiliik saviyyasi, gox yiiksak ozliiliik indeksi vo
alisma temperaturu ils yanas, asag1 ucuculuga ve asagr donma temperaturuna malik olmalidir.
Bu sebabden perspektiv toloblore cavab veran yaglarin istehsal tigiin ekoloji alverisli istehsal
texnologiyalarmm yaradilmas: aktual problem olaraq qalir. Malumdur ki, ali a-olefinlerin
oligomerlagmasi vo miixtalif aromatik karbohidrogenlorin hamin olefinlorin alkillogsmosi tigiin
miixtelif homogen ve heterogen Kkatalitik sistemlar (esasen Siqler-Natta, kation tipli
katalizatorlar, kecid metallar vo aliiminiumxloriizvi birlosmalor asasinda katalitik komplekslor
va s.) movcuddur va naticades onlarn istiraki ile miixtalif fiziki-kimyavi gostericilers malik genis
gesid mohsullar almaq miimkiindiir.

Bu baximdan teqdim olunan icmalda son 15 ilin maqalalerinin tahlil edilib, hazirda a-olefin-
larin oliqgomerlagmaosi ticiin asasen hansi istiqamatlards tadqiqatlar aparilmasi aragdirilmigdr.

fon mayelarinin miixtalif alken reaksiyalarini izomerlogsmo, hidrogenlosms, hidroformillas-
mo, metatezis-oliqgomerlagsma, dimerlagsms, arilloagsms, tsiklosms, polimerlasms, epoksidlesms ve
s. proseslarde miixtalif metal kompleks katalizatorlar tatbigi hagqinda icmal magaleds malumat
verilib [2].

Martin P.A. ve amakdaglar1 penten-1-in Lyuis asash ion mayesi olan 1-etil-3-metilimidazoli-
um heptaxlor gallium (III) [Czmim][GaxCr] istirakinda oliqomerlosme prosesini todqiq etmis,
prosess temperaturun, zamanin, katalizatorun qatiliginin va s. tesirini dyrenmislor. Siirtkii mate-
riallar1 asasi {iclin baza yaglarin istehsal1 prosesini optimallagdirmuslar, bels ki, C20-Cso fraksiyast
maksimal ¢rximla, Cso-don yuxar: agir fraksiya ise minimal haddae almuir [3].

-Diimine nikel komplekslari bir, iki vo ya ti¢ metil qrupu ilo avezlonmis fenil-amino asash
ligandlardan (NPh) istifads edarok sintez edilmisdir. Alinan NiNPh, NiNPhMe2 vo NiNPhMes
komplekslor etilaliiminium seskvixlorid (EASC) ils birgekatalizator kimi propilenin oliqgomerlas-
mo prosesinds sinaqdan kegirilmisdir. Proses ikifazali soraitde tsikloheksan veo 1-metil-3-
butilimidazolium tetraaliiminium xlorid (BMI e AlCls) ion mayesi istirakinda aparilmisdir. Hor
iki sistem {iclin (hoam homogen, ham do ikifazal sistemds) birgekatalizator/nikel kompleksinin
nisbati (Al/Ni = 100 ve 200) toyin edilmisdir. Homogen soraitde an ytiksok aktivlik NiNPh vo
Al/Ni = 100 ils alds edilmigdir. Propilen dimerlari iizre an yiiksok segicilik NiNPhMes ilo alda
edilib (91%). 1ki fazalh seraitde biitiin katalizatorlar aktivlik gostarmiglor. On yiiksek aktivliys
NiNPh, propilen dimerlor tigiin an yiiksok segiciliyo NiNPhMes (98.3%) il nail olunmusdur. Har
iki reaksiya goraitinde 2-metil-2-penten asas moahsul idi. Bununla yanas1 reaksiyalar iki fazal
soraitde aparildiqda, homogen sistemlarden forgli olaraq izomerlosma mahsulu daha az amola
golir. Tokrar istifade zamanu katalitik sistemin aktivliyinde ciddi bir dayisiklik miisahids edilma-
misdir [4].

Doymamus birlosmalarin oliqgomerlosma prosesi silikagelo immobilizasiya olunmus imida-
zolium asasli ion mayelari ilo hayata kegirilmisdir [5] (sokil 1).

Re. 7 r R0
N° TN
\_/ /\/\/sogH ”\_,”’\-"’\,SOSH
CF;805 HSO,
IL-1 RECHa IL-3 R= CH3
IL-2 R=(CH3)sCHs IL4 R= (CHj)sCH;,

Sakil 1. Silikagel ils immobilizasiya olunmus imidazolium ssasli ion mayelori
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fon mayelarinin bu metodika ilo silikagel ilo immobilizasiya istirakinda oliqgomerlosmo
prosesi zamani Cs va ya Ciz-mahsullarinim segiciliyine komak edir ve garakli mahsullarin ¢pami
90% -dan ¢oxdur.

Butenin [[Ni(MeCN)¢][BF4]2] Kkatalizator {izerinde oliqomerlogsmoasi naticasinde asasen
dimerlor almir. Dimerlarin torkibinds asasen dimetilheksen (39 + 1%), monometilhepten (56 +
2%) vo n-okten (6 + 1) olur va proses fosfin ligandlarmin slavs edilmasinden asili deyil (sokil 2).

N 5 )
—m'#‘?}: % /‘W + SNRAN
P W |

3 A L 56+ At

Sokil 2. Olefin dimerlagmasi

Patentdo Saleh Elomari veo amokdaslar1 terafinden turs osash ion mayelori istirakinda
oliqgomer qarisiginin oliqomerlasmasi vo oliqomerin izoparafinls alkilloasmasi (bloklasma) yolu
ilo alman yiiksak keyfiyyatli surtgii yag ve distillat yanacaq komponentlarin alinmasi gosterilib
[6]. Istifade olunan ion maye Kkatalizator sistemi osason Bronsted tursusu asashdir. Istifads
olunan ion mayesi 1-butil-piridinium xloroaluminat otaq temperaturunda tasirsiz qaz miihitds
1-butil-piridinium xlorid ilo qati aliiminium xlorid ilo qarisdirilaraq almir. Alman ion
mayesindon Kkatalitik sistemlorin istirakinda desen-1-in oliqgomerlogsmosi ve oliqomerin
alkilloasmosi aparilib. Alinan oliqgomer mahsulun brom adadi 7.9 barabardir. Codvel 1-de Similar
distillo tisulu (SIMDIST) vasitosilo oligomer msahsullarinin analiz naticesi verilib. Desen-1-in
oligomerlarinin 1-butilpiridinium xloroaliiminat ve metil-tributil ammonium xloroaltiminat
(TBMA) ion mayelorinde izobutan ilo alkillosmasinden alman oligomer moahsulun brom adadi
3.2 togkil etmisdir.

Cadvel 1. Similar distills {isulu (SIMDIST) vasitosilo oligomer mohsullarmin analiz naticasi

SIMDIST Desen-1 oliqomerlari, 1-butilpiridinium TBMA isgtirakinda desen-
qaynama temperaturu °F xloroaliiminat istirakinda 1 oligomerlarin
(QT) (kiitls %) desen-1 oliqomerlarin alkillogmasi
alkillagsmasi
0,5 330 298 296
5 608 341 350
10 764 574 541
15 789 644 630
20 856 780 756
30 944 876 654
40 1018 970 960
50 1053 1061 1050
60 1140 1114 1118
70 1192 1167 1173
80 1250 1213 1220
90 1311 1263 1268
95 1340 1287 1291
99,5 1371 1312 1315

Tadgiqatgilar eyni zaman da olefin qarisiginin heksen-1:0kten-1:desen-1 (1: 1:1 nisbatinda)
izobutanin igtiraki ile oliqomerlosma prosesini tedqiq etmislar. Alnan neticeler cadvel 2-ds
tosvir edilmisdir.
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Cadval 2. Olefin qarisigin heksen-1:okten-1:desen-1 (1:1:1 nisbatinda) izobutann istiraki ile oliqgomerlosma
prosesindan alman moehsullarin xarakteristikast

SIMDIST qaynama temperaturu (QT) Cs, Cs, Co oligomer / izobutanda
(kiitlo %) °F
05 313
5 450
10 599
15 734
20 831
30 953
40 1033
50 1096
60 1157
70 1220
80 1284
90 1332
95 1357
99,5 1384
Fiziki gostoricilori:
Ot 140
kinematik ozliiliik (100°C) 7.34
kinematik ozliiliik (40°C) 42
donma temperaturu -54°C
brom adadi 3.1

Katalitik sistem kimi ion mayelorindan istifade edilmesinde moagqsad ilkin material kimi
asag1 doymusluga malik surtkii materiallar1 ve ya distillat yanacagindan istifade etmakdir.
Naticads hidrogenlosmos marhalasins olan telabati azaltmaqla, orta molekul kiitlesini artirmaq ve
mahsulun qurulusunun saxslonma daracesini artirmaga nail olmusglar.

Togdim olunan maqalade nikel (II)/alkilaliiminium osash katalitik sistemin istraki ilo a-
olefinlarin (buten-1, heksen-1, okten-1 vo s.) oliqomerlasmoa/ birgaoliqomerlosma prosesi tosvir
edilir. Coam, selektivlik (izomerlosma ve ya oligomerlosma) mehsullardaki substratlarin (-
olefinlorin) kiitlo paylanmasmin hesablanmasi ilo miisyyen edilir. ©n yaxs1 naticalar 60°C-de
isloyan Ni(acac)2AlIEtOEt -un Al/Ni 0,8-1,4 nisbatinde ve holledici olaraq toluoldan istifads
edildikds alds edilir. Bu sortlor daxilinds ¢pxam 90%-den yiiksakdir ve oligomerlasms tigiin 40%
segiciliyik alde edilir. Xatti olefinlorin alinmasi 65% (Cis fraksiya) ilo 98% (Cs fraksiya) arasinda
dayisir [7].

Tarkibinde SOsH funksional qrup olan ion mayelori miixtalif olefinlorin oliqomerlosmae
proseslarinda reaksiya miihiti kimi istifade edilib. Bu zaman saxealenmis olefin toremslarinin
ylixsak konversiyasi vo yiiksok selektivlik alda edilmisdir. Burada ion mayesi hom katalizator
kimi, hem da halledici kimi ikili rol oynayir. Bu da olefinlarin oliqgomerlagmasi tigiin semarali vo
yenidan istifads edils bilen effektiv katalizator sistemini temin edir [8].

Monbadas tesvir olunmus Liz[1,2-{N(PMes:2)}2CsHs] kompleksi n-BuLi ilo miixtalif aminlarin
qarsihigh tesirinden alinmisdi [9]. Metilalumoksan (MAO) ilo aktivlesdirildikden sonra katalitik
sistem etilen, propen, izobuten, heksen-1 ve 1,5-heksadien kimi a-olefinlarin oligomerlagmasinda
va izomerlagmasinds yiiksak daracads aktivlik gostarir. Etilenin oliqgomerlagsmaosi tigtin dovriyys
tezliyi reaksiya sortlarinden asili olaraq 3000-79015 saat arasindadir. Propen oliqgomerlosmasi
tglin dovriyye tezliyi 1190 730 saat’-o catir. Bildiyimize gors, MAO terafinden aktivlesdirilmis
katalizator propenin oliqgomerlasmasi {i¢iin an aktiv katalizatordur ve bu reaksiya ti¢lin an yaxst
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bilinen komplekslari tistolayir. Bu halda heksen-1, 1,5-heksadien vo izobuten ilo reaksiyalarda
dimerlosma va izomerlosmo moahsullart miisahide edilmisdir (sokil 4).

—_—
?\&r ~‘:) it s of oooeer
\'/ Y // sad dimer
4 \‘/

Loy of =/ direry

CHy ol C R, TOF = 1430 N
TOFe 2018 b’
ooners of

CHy, and oligoesens
TOF = L1907 '

Sokil 4. Propenin oliqomerlasmasi prosesi.

Xatti 1-olefinlor Lyuis tursusu asash (ekvivalent AlCl-don 0,1 mol artighiginda) ion mayesi
/N[_@_\NW

[1-butil-3-metilimidazolium][tetraxloroaliiminat] AlCl istirakinda  xotti  olefinlorin
oligomerlagsmasindan dimer, trimer vo tetramerlor amolo golir [10]. Bununla yanasi, titan 4-
xloridin oslave edilmasilo yiiksok ¢ixim ilo mum ve ya yagl birlosmoalar kimi dar monomodal
polisdispersliyo malik saxelonmis ataktik polimerlor yaranir. Alman polimerlarin molekul
kiitlalari istifade olunan monomerdan asili olmayaraq Mw =650-den 1620 qr/mol (Mn=440-970
qr/mol) arasinda dayisir. Osasen 1,1,2-liglii avazlonmis ikiqat rabits oliqomerlasma prosesinin
yekunlagsma morhslasinde miqrasiya mexanizmi ils emals galir. Oksins, enanavi halledici toluol
miihitinda etilenin titan 4-xlorid istirakinda polimerlosmasi, asasen daha genis polidisperliys vo
daha yiiksek molyar kiitlesine malik xatti polietilen verir.

Huaiqgi Shao ve amokdaslar1 apardiqlar tedqiqatlarinda buten-1-in metallotsen katalizator
(MesCp)2ZrClL vo birgokatalizator kimi MAO istirakinda miixtslif ali a-olefinlorlo (heksen-1,
okten-1, desen-1-, dodesen-1, tetradesen-1) oliqgomerlagsmasi naticesinda asagr molekul kiitlsli
yagh oliqgomerlor amsale goaldiyini gostermislor. Alinan oliqgomerlsrin qurulusu ve zencirin
qurilmast NMR vasitesile identifikasiya edilmisdir. '"H ve *C NMR spektroskopiyasimin analizi
bu oligomerlarin qurulusu sonuncu viniliden ve daxili tiglii avezedilmis viniliden mangalardan
ibarat oldugunu siibiit etmisdir. Buten-1-in oliqomerlasma prosesinde zancirinin qirilmas: aktiv
morkazin sokatalizatoru Otiirtilmesi ile bas verir. Bu zaman a-olefinin yeni miqdarda slave
edilmasi a-olefinin yan 6lgiistinden yalniz bir gadar dayismasine tesir edir. a-Olefinin buten-1-a
slave edilmasi oliqomerlagsme aktivliyini, oligomerin molekul kiitlasini ve kinematik ozliiliiyti
azaltds, lakin oligomerin ozliiliikk indeksini artirdi. Bundan slave, oliqomerlosma prosesinin
aktivliyi, oliqgomerin molekul kiitlosi vo kinematik ozliiliitk a-olefinin qatilifi, oliqgomerlosmoa
temperaturu va Al/Zr nisbatinin funksiyasi kimi toqdim edilmisdir (sokil 5) [11].
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Sokil 5. Buten-1-in metallotsen katalizator (MesCp)2ZrClz vo sokatalizator kimi MAO istirakinda miixtslif ali a-
olefinlorls (heksen-1, okten-1, desen-1-, dodesen-1, tetradesen-1) oliqomerlosmasmasinden alinan meahsullarm
xassalarinin qrafik tesviri

Srinivasa Budagumpi ve omokdaslar1 olefin oligonukleid/polimerlosma prosesinda
prekatalizator kimi heterotsiklik olmayan N-donor ligandlarin kegid metal komplekslarinin
istifadesini nezarden kegirmislor [12]. Miiayyen sterik va elektron doyisiklikloro malik olan bu
metal komplekslar yiiksok katalitik aktivlik gostermis ve naticade arzu olunan mikroqurulusa
malik polimer mahsullarmi almuslar. Bu icmalda ilk 6nce geyri heterosiklik N-donor ligandlara
malik olan birniiveli, homoikiniivali, heteroikiniivoli, homomultiniivali ve heteromultiniivali
kegid metal komplekslorinin dizaynindaki esas prinsiplor ve onlarm oliqo/polimerlosma
reaksiyalarindaki olefinlers qars: reaktivliyi miizakirs olunur. Monontivalar tigiin N2, NO, NP,
NC, N2P, N20O, N2C, N2S, N3, NCP, NCp, NOCp, N3sCp, N202, bimetallik tigtin N1, N20Oz, N4Os,
NsC, NCp2, N2Cpz, N2Indenz ve N2SeInden (Cp: tsiklopentadien) ve ¢oxniiveli Ns, NsOs, NsOs vo
N120s komplekslorin alinmas {iclin bu tip ¢ox sayda heterosiklik olmayan N-donor ligandlar1
somarali istifade edilmisdir ve naticode meydana galon komplekslar miixtslif olefinlerlo arzu
olunan reaksiya aktivliyi gostermislar. Bu katalitik sistemlorin okseriyyeti metal markazlorine
lazimi sterik maneoni tomin etmok iiglin uygun alkil / aril / alkil-aril avezedicileri ilo vo
funksional qruplarla slagelondirilir. Belo sistemlarda aksar hallarda xatti polimer mahsulu alinir
ve har hansi kenaracixma oligomerlarin amals galmasi il naticelonir. Umumi qrafik tesviri sokil
6-da niimayis edilmisdir.

P -
. =
> i oligomerlar
F o o
e > polimerlar
M: kegid metal ya
N-M: geyri-heterotsiklik N-donor ligand ~ sopolimerlar
// L: komakei ligand

Sakil 6. Oliqonukleid/polimerlosma prosesinin timumi qrafik tesviri

Umumi halda bu maqalada qeyri heterotsiklik N-donor ligandli katalizatorlar olefinlarin
polimerlasma reaksiyalarinda totbiqine aid elmi maqalaler nazarden kegirilmisdir. Polimerlasmao
aktivliyine ligand avezedicilerin tesiri aragdirilimisdir. Bu zaman ikintiveli komplekslarin
aktivliyi miiayyanlagdirilmisdir. Bir- ve ¢ox- niiveli kompelkslarin aktivliyi burada muqayisali
sokilda arasdirilimisdir.
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Yeni tip katalizator sistemlerin istirakinda olefinlorin (etilen, propilen ve izobutenin)
oliqgomerlasmasi proseslari tedqiq edilmisdir [13]. Bu zaman asas katalizator kimi Bronsted-tursu
asasli ion mayesi ve birgokatalizator kimi miixtslif metilammonium xloridlerdsn istifada
edilmisdir.Bunlardan birien asast metil {iglii-n-oktilammoniumxlorid  gotiirtilmiisdiir:
CH:sN[(CHz)-CHs]sCl.  Sintez olunmus Bronsted tursu esasli ion mayesinin qurulusu ve
tursulugu IQ-Furye, NMR ve 3C NMR ilo todqiq edilmisdir. Prosess ion mayelarinin dziiniin
torkibinin, birgekatalizatorun, katalizator nisbatlorinin (ion mayesinin birgokatalizatora molyar
nisbati), reaksiya vaxtinin, tozyigin, temperaturun, helledicinin, reaktivlorin menbayinin ve
katalizator sistemlerinin tokrar istifadasinin tasiri tadqiq edilmisdir. Sintez olunmus ion mayelari
arasinda 1-(4-sulfotursu)butil-3-heksilimidazolium hidrosulfat ([HIMBs]HSOs) smaqdan
kegcirilmis reaksiya soraitinde on yaxs1 katalitik aktivliyi niimayis etdirmisdir. [zobutenin
konversiyasi ve trimerlarin segiciliyi optimal reaksiya soraitinde miivafiq olaraq 83,21% va
35,80% tagkil edir. Bundan alavs, katalizator sistemi reaksiya mehsullarindan asanliqla ayrilib
yenidan istifads edils bilar. Tacriibi mehsullariimn paylanmasi asasinda miimkiin olan reaksiya
mexanizmi taklif olunub. Umumi halda prosesi sokil 6-ds kimi tesvir etmak olar.
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Sakil 6. Bronsted tursu asasli ion mayesi istirakinda a-olefinlarin oliqomerlosma prosesinin timumi qrafik tosviri

Etilen vo heksen-1-in oliqgomerlasmosi 35 bar tozyiq altinda ve 200°C temperaturda H-
formali ZHM-5, H-beta seolitinin miixtalif modifikasiyalarinda, o ctimladen Ni ilo modifikatlar:
tizorinde aparilmusdir [14]. Gosterilmisdir ki, H-seolitlor, H-ZSM-5 vo H-beta seolitlor arasinda
nanoolgiilii (tagriben 10 nm) kristallar, hemg¢inin mezomasamaya malik kristallar (taqriben 5 nm)
heksen-1-in maye yanacaq ¢esidli mahsullara - Cuw (Ciwot+) gerilmasinde daha ytiksak effektivdir.
Etilenin oligomerlssmasinda eyni geraitds hazirlanan ZSM-5 va beta seolitler, lakin daha sonra
Ni ionu ilo miibadils ediloerken, birmarhalali oligomerlasmada Ci+moahsul segiciliyi tizro (>% 80)
daha ytiksok aktivlik gostarir. Lakin nanokristalsiz vo mezomasamaliyi olmayan ZSM-5 va beta
zeolitlor istirakinda oliqomerlosmada gevrilma <% 50 vo Cuo -+ segicilik iso <% 30 dan artiq olmur.
Bu noaticelora asasen onu demoak olar ki, kristallarin kigik Olglisii vo seolit katalizatorlarmn
mezomasamaliyi yiingiil olefinlarin oliqgomerlagsmosi prosesinds diffuziyani yaxsilasdirmagmda
kritik amillar oldugunu gosterir. Bels katalitik sistemlarin istirakinda oliqomerlagsms prosesinda
moahsul segiciliyinda Cio+ karbohidrogenlars dogru dayisiklik ile miisayist olunur (sakil 7).

Gostorilmisdir ki, asag1 molekul kiitlali, orta kinematik ozliiliiklii ve yiiksok ozliiliik indeksli
yagvari oliqgomerlar yiiksok a-olefinlorin (heksen-1, okten-1, desen-1, dodesen-1 vo tetradesen-1)
va Si korpiilii PhaSi(Cp)(9-Flu)ZrCl2 katalizator vo MAO birgakalizatoru istirakinda desen-1-in
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buten-1 ils birgaoliqomerlogmasindan alinir. Oliqgomerlosmanin aktivliyine monomerin hacmi va
monomerin saxalmasi ve hamginin alinan oliqgomerin ozliiliiyii tasir edir. Desen-1-a buten-1-in
slave edilmasi oliqgomerlasms aktivliyi azalir, lakin oliqomerin 6zliiliik indeksi nazers ¢arpacaq
daracada artir. Desen-1-in buten-1 ils an yiiksek birgaoliqgomerlasms aktivliyi 60°C temperaturda
va Al/Zr molyar nisbati 300-da slda olunur. 'H va C NMR spektroskopiyasi vasitosilo alinan
mohsullarin tadqiqi gosterir ki, alinan oliqgomerlerds dord nov vinilidenin méveud oldugunu ve
asas olefin rabitesi daxili ikiovezedilmis viniliden togkil edir. «-olefinlorin oliqgomerlosma
zancirin qurilmast morhelesi birgekatalizatora Otiiriilma ils basa catir. Bu zaman zancirin
sonunda doymusluq yaranr [15].

/ C,-
' bir marhalali
oligomerlagma

: C10"’

Sokil 7. Modifikasiya olunmus seolitlar {izorinds olefinlorin oliqomerlogsmae prosesinin tosviri

Mikromoasamoli ZSM-5, silikatsiz ZSM-5, Beta seolit vo ZSM-48 kimi miixtolif moasamsli
qurulus ve Olgiilora malik olan seolitlor propilen ve heksen-1-in yanacaq diapazonlu
karbohidrogenlara oligomerlosmasinds katalizatorlar kimi tedqiq edilmisdir [16]. Mezoporisli
ZSM-5 sintezdan sonra golovi ilo (NaOH) tomizlayirlar. Seolit katalizatorlarmin fizik-kimyevi
gostoricilori bir ¢ox fiziki-kimyovi analiz tsullar1 ilo kristalligl, elementlorin torkibi,
morfologiyas1 Oyrenilmisdir. Heksen-1-in modifikasiya olunmus ZSM-5 katalizatoru {izarinds
220 °C ve 4 saathq intensiv hacmi siiratle oliqomerlosme zamani uygun olaraq reaktiv
yanacagi/dizel (Ciz) mohsullarina olan yiiksok aktivlik ve segicilik ~90% vo 55% nisbatinde olds
edilmisdir. Yiiksok oktan adadli benzin sirasi karbohidrogenloro yaxsi segicilik propilenin
oligomerlagsmasinda modifikasiya olunmus ZSM-5 {izerinds olde edilmisdir. Istifads olunan
katalizatorlarin termoqravimetrik vo NH3-TPD analiz metodlar: ilo xarakterizasi gostormisdir ki,
bu katalizatorlarin mikroporlarmin igerisinds karbonlu ¢okiintiilarin tistiinliik tegkil edir. Lakin
modifikasiya olunus ZSM-5-5 tasirinin daha az oldugunu tesdiq etmisdir. Prosesin qrafik tosviri
gokil 8-da verilmisdir.

Sakil 8. Modifikasiya olunmus seolitlar {izerindes heksen-1-in oliqomerlesma prosesinin tesviri
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MBagalada poli-a-olefin (PAO) sintetik siirtkii yaglarmin alinmasi {igiin bir sira manbsaler
arasdirilmigdir. PAO yaglarin alinmasinda ananavi katalizatorlar olan altiminium xlorid ve bor
ticlii fliiorid kimi Lyuis katalizatorlarindan bagqa yeni metallotsen ve ion mayeleri haqqinda
molumatlar verilmisdir. Genis katalizator segimi PAO yaglarma lazimi ozliiliik ve ozliilitk
indeksi kimi xiisusiyyatlori tenzimlomeye imkan verir. PAO alinmas: tigiin desen-1 an gox
istifade olunan monomer olsa da, tadqiqatcilar bazi hallarda heksen-1-don tetradesen-1-den vo
daxili olefinloro godor miixtolif monomerlorden istifade miimkiinliiyti hagqmnda moaqalada
molumat vermislor [17].

Sulfolasdirilmis metal-iizvi karkash (S-MOF-808) katalitik sistem Bronsted tursu xassasina
giiclii tosir edir ki, bu da heterogen tursu katalizatorlar {iciin slverislidir (sokil 9). Maqaloda
yungiil olefinlorin (Cs-Cs) asag1 temperaturda ve otaq tezyiginde S-MOF-808 Kkatalizatoru
tizorinde izomerlosma vo oliqgomerlosma prosesi haqqnda mslumat verilmisdir. Gotiirtilon
olefindan asili olaraq miixtalif mahsullar (dimerlor, izomerlar va daha yiiksak oliqgomerlor) alinr.
[zobuten vo izopentends effektiv naticalor alde edilmisdir. Bu zaman oliqgomerlasma karbon
zancirinde bu quruluglara xas olan ikiqat rabitali ve iki avezedicili ikinci atom {izra gedir.
Hamginin tadqiqatcilar S-MOEF-808 katalizatorun deaktivasiyast ve regenerasiyasimi da
yoxlamiglar. Katalizatorun dezaktivasiyas: ikin mexanizm {iizre gedir ki, bu da gotiiriilon
substratdan ve reaksiyanin seraitden asilidir. 100°C-den yuxar1 temperaturda suyun desorbsiyasi
hesabina tursu morkazlorin itkisi bas verir ki, bu da dezaktivlogsmis katalizatorun su buxari ile
regenerasiyasimni miimkiin edir. Cs substratlar1 vo doymamus sads efir oliqomerlarin molekul
¢akisinin artmasi ila aktiv merkazlarin bloklagsmasi yolu ils deaktivasiyaya sabeb olur ve bu da
asanhgla geri gevriloe bilmir [18].

CHy

N;,C"A' CH, Dimerlar
CHy
HC e, Izomerlar
OCH, agir oligomerlar
HyC” SCH;

Sokil 9. Sulfolagdirilmis metal-iizvi karkash katalitik sistem istirakinda miixtslif olefinlorin ¢evrilma prosesinin tasviri

Toqdim olunan icmal maqalesinds olefinlorin homogen katalizatorlarmin istiraki ile
oligomerlagmasinin neft-kimya senayesinda roluna hasr edilmisdir. Uzun illor arzinds 4-den 10-
a goder olan qruplardan kegid metallar asasinda yeni katalitik komplekslorinin inkisafi vo
olefinlora qars: reaktivliyi genis todqiq olunmusdur. Todgiqatlar asasinda senaye {iciin boyiik
shamiyyat kasb edan bir sira kagflore sebsb olmusdur. Bu ciir proseslar ve onlarimn strafh tadqigi
golacakda nikel, titan, zirkonium ve ya xrom asash katalizator sistemlari, ligandin strukturunun
metaln tebiatine uygunlasdirilmas: ve aktivasiya metodunun idarsedilmasinds halledici rol
oynayir. Maqgalada katalitikn sistemin qurulusundan asih olaraq, onlarin reaksiya gabilliyatinin
dayismasi atrafli miizakirs edilmisdir [19].

Qaz olefin / parafin qarisiglarinin fiziki ve kimyevi adsorbsiyasi ilo ayrilmasi genis todqiq
edilss da, maye olefin / parafinin adsorbsiyasi ilo baglh tedqiqatlar az aparilib [20]. ©n vacib
sebablardan biri da birbasa tacriibaler vasitesilo maye faza adsorbsiyasmin haqiqi adsorbsiya
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qabiliyyatini miisyyonlosdirmayin ¢otin olmasidir. Diger sabeb ise maye olefin / parafin
qarigiglarinin adsorbsiya qabiliyystlerinin dyranilmasinin kifayst qadar sistemli olmamasidir. Bu
moagqalade da xatti alfa-olefinlarin (Cs, Cs va Cio) olefin/parafin binar maye qarisigindan olan 5A
vo 13 X molekul aleklar {izarinds terpenmez layli kolonkada fasilesiz adsorbsiyasi tedgiq
edilmisdir. Bu zaman faktiki adsorbsiya qabilliyetinin 6lciilmasi {igiin metad toyin edilmisdir. 5A
va 13 X alaklarinin faktiki adsorbsiyasi maye faza qatiliginin farqinden ve qaz xromatoqrafiyasi-
nin (GC) cihazindan istifads edarak moasams 0lgiisii diizalisi va fiziki adsorbsiya cihazi ilo miiay-
yon edilmisdir. Adsorbsiyanin seciciliyi eksperimental mealumatlar va ikili mayelarin adsorbsiya
nazariyyasi asasinda alds edilmisdir. Bels ki, adsorbsiya xiisusiyystini miisyyanlasdirmak {iciin
tacriibi naticelardan ve binar mayelerin adsorbsiyasi nazeriyyssinden istifads edilmisdir.

2003-cii ildo AMEA NKPi-da A.9zizovun rahbarliyi altinda ion mayelori elmi istiqamati
izra xiisusi $0ba yaradilaraq genis todqiqatlara baslanildi. Bir sira yeni xlor- ve oksixloraliiminat
tipli asag1 temperatur ion-mayelari sintez edilmis, etilenin, alfa-olefinlorin, neft fraksiyalarmin, o
ctimladen pirokondensat fraksiyalarinmn oliqgomerlasmasi, (oliqo)alkillosmasi, dodesenin geyri-
adi tsikllasmasi, benzolun etilenls alkillosmasi reaksiyalarinda katalizator kimi tetbiq olunmus,
onlarin ham reaksiyanin istilik effektinin, ham da alinmig oliqgomerlarin quruluslarmin ve
molekul kiitlolarinin magsadydnlii tonzimlonmasi {i¢lin genis imkanlar a¢dig1 askar edilmisdir.
Aparilmis tadqiqatlar naticesinde etilenin ve bazi a-olefinlarin (birgs)oliqomerlagsmasi vo
(birge)polimerlosmasi tiglin yeni effektiv geyri metallotsen tipli katalizatorlar islonib hazirlanmis
vo onlarn istirakinda miixtolif istilik-fiziki, fiziki-mexaniki xasselaro malik polimerlor alinmusdir.
Xloraltiminat tipli ion maye katalizatorlarm va iglonib hazirlanmigs yeni metalkompleks katalitik
sistemlorin ion mayelori ilo birgs istifadesi ilo yiiksek termooksidlasma stabilliyine malik
polimerlar va yeni sinif sintetik yaglar-oliqoalkilnaften yaglari1 alinmisdir [21-30]. Hal-hazirda da
bu sobada bu istiqamatlorde todqgiqatlar davam edir.

F.©.Nosirov vo amokdaslar1 torafinden nikel prosesi deyilon 1-butil-3-metilimidazolium
xlorid ([bmim][AICl4]) asash xloroaliiminat tipli ion mayesi istirakinda propilen dimerizasiyasi
islonib hazirlanmigdir. Bu reaksiya zamani alinan dimer qarisigl asas komponent olaraq 2,3-
dimetilbutenlor togkil edir (83%) [31, 32]. [33] odebiyyatda miialliflor etilenin butadienlo
sopolimerlosma prosesini nikel dietilditiokarbamat ve miixtolif modifikatorlarmn istiraki ile
apartlmisdir. Bu zanab modifikator kimi trifenilfosfinlor segilmisdir. Bu zaman nikel
dietilditiokarbamatlarin va trifenilfosfinlorin aromatik halledicilorde miixtslif konsentrasiyali
moahlullar1 hazirlanmisdir. Onlarin  fiziki-kimyeavi parametrlori, mahlullarda hissaciklerin
Olgiilari, hamginin qarsiliqh hallolma qabiliyysti miisyyen edilmisdir. Bu komplekslor etilenin
miixtalif sokatalizatorlarla (tri-, dietilaluminium xlorid) kombinasiyasinda butadienla
sopolimerlosmasi proseslorinds sinaqdan kegirilmisdir. Gostorilmisdir ki, telob olunan struktura
malik oliqgomer vo sopolimer mohsullar1 bu katalitik sistemlorin istiraki ilo faktiki olaraq sintez
edilo biler. Katalitik sistemlarin aktivliyi ve seciciliyi maye fazali sopolimerlasma proseslorinda
miiqayiseli sokilda sinaqdan kegirilmisdir

AMEA NKPinin 4 sayli laboratoriyasinda da aliiminium ve 1,2-dixloretan asash
katalizatoru miixtalif kegid metal birlasmolari ilo modifikasiya etmoklo yeni sintez edilmis
bimetalllik sistemlar istirakinda pirokondensat ve onun Cs, Cs-Cs fraksiyalarinin emal prosesinin
effektivliyinin yiiksaldilmasi todqiq edilmisdir [34]. Laboratoriyada eyni zamanda heksen-1-in
metallik altiminium ve 1,2-dixloretan asasinda alman katalitik kompleksi xrom duzu ilo
modifikasiyasi asasinda alinan bimetallik katalitik sistemin istirakinda oliqomerlagmasi prosesi
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todqiq edilmisdir [35-37]. Bu proses zamarm alinan sintetik oliqoheksen yaglar1 asag1 donma
temperatutuna (-40+-50°C) ve yiiksok Ozliilikk indeksino (120-135) malik olmasi
miisyyonlogdirilmisdir. Sintez olunmus bimetallik katalitik kompleksin istitrak: ilo heksen-1-in
oliqgomerlasmasi zaman yiiksak molekul kiitlali ve dar molekul-kiitle paylanmas ilo xarakterize
edilon sintetik olefin yaglar1 alinmisdir.

a-Olefinlorin oliqgomerlasmosi iizra yuxarida tosvir edilmis qisa icmaldan goriintir ki, bu
proseslar olduqca aktualdir, genis elmi va praktiki shomiyyate malikdir. Bu proseslorde miixtolif
metal {izvlii katalizatorlarla yanasi, ion mayelsrinin, modifikasiya olunmus seolitlarin istifadasi
prosesin selektivliyini tenzimlamays imkan yaradur.
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ABTRACT

In the paper real protection ways for woodland soils” and the forest wood were studied. As the main alternative
way, local wind energy application has been choosen. That's why the current total wind potential was investigated. In
the research remote sensing method was used. The major technique of aerospace method, radar one was applied. The
research object is Shamakhi district within Daglig Shirvan Economical district's border.The possible forest woods’
alternative has been found and studied on the base of aerospace materials. The research was carried out to reduce
deforestation process. Soil cover under the forest has been revealed by remote sensing method. The tree loss reaches till
65 ha during 10 years because of the long term cutting process based on the aerospace materials. For the total territory
tree cover is about 21,4 kha which is less than the international norms. In real situation 113 kha of the region is woodless
or the destroyed areas ( wood cutting) for the energy demands of the settlements.

Key words:forest wood, soil protection, radar technique, wind speed, remote sensing, aerospace material
AABTEPHATUBHBIE CITOCOBbI BAINMNTLI AECHBIX TIOYB
AHHOTALIMA

B crarpe usydeHsl peaabHble CIIOCOOBI 3aIIIUThI A€CHBIX ITOYB U AECHOI ApeBecUHBL. B KauecTse aabTepHaTUBBI
6b110 BBHIOpaHO MpUMeHeHneMecTHoe dHepruy BeTpa. [losTomMy Obla MCCcaeA0BaH TeKYITUI CyMMapHBIN BeTPOBOI
HoTeHIMaa. B mccaegosaHum mCIioap30BaAcs MeTO/ AMCTaHIIMOHHOIO 30HAMpOBaHM:A. B OCHOBHOM HpuMeHs4ach
pajapHas TexHUKa adpOKOCMIIecKoro Metoga. O6beKToM rccaesoBans sApaseTcs [lamMaxuHCKmii paiioH B paHmIiax
Haropro-IllupsaHckoro ®KOHOMMYECKOTO paiioHa. Haligena u m3ydeHa BO3MOXKHasi aAbTepHATUBAa AECHBIM
ApeBecHaM Ha OCHOBe a®pOKOCMMYeCKMX MaTepnaaos. VccaeaoBaHusi IpOBOAMANCH AAsl YMeHBILIEHM: IIpoliecca
obe3aecenrs1. MeToA0M AMCTaHIIMOHHOTO 30HAVMPOBAH BBLABAEH TIOYBEHHEIN TIOKPOB 1104, AecoM. IloTteps gepesnes
AocturaeT 65 ra 3a 10 2eT u3-3a 4AUTEABHOTO Mpollecca PyOKM Ha OCHOBE adpOKOCMIYECKUX Martepuaaos. Ha Bcio
TEePpPUTOPUIO APEBECHBIII IIOKPOB COCTaBAsIET OKOAO 21,4 THICS4M Ta, 4TO MEHBIIe MeXAYHapOAHBIX HOpM. B peaapHoi
cutyanym 113 Teicsaura 004acTy ABASIOTCA Oe3AeCHBIMY MAU BRIPYOAEHHBIMI TePPUTOPHAMM (BRIPYOKOI Aeca) A
SHepreTUYeCcKUX Hy>K/, Hace A€HHBIX ITYHKTOB.

Karouesbie caoBa: AecHasl ApeBecrHa, 3allfiTa ITOYBBL, paJapHasl TeXHIUKa, CKOPOCTh BeTpa, AVICTaHIIMOHHOE
30HAMPOBaHIIE, a9POKOCMITIECKIIT MaTepral.

MESO TORPAQLARININ MUHAFIZOSININ ALTERNATIV YOLLARI
XULASO

Magqaleds mess torpaqglarmin ve mess agaclarinin real mehafizo yollar tedqiq edilmisdir. Alternativ {isul kimi
yerli kiilok enerjisinden istifade miisyyen edilmisdir. Bu maqsadlesrazids cari timumi kiilek potensialidyranilmisdir.
Tadqiqatda masafeden miisahide metodundan istifade edilmisdir. Osasen aerokosmik metodun radar texnikasmna
iistlinliik verilmisdir. Tedgiqatin obyekti Daghq Sirvan iqtisadi rayonunun sarhadleri daxilinds yerlosen Samaxi
rayonudur.Aerokosmik materiallar asasinda megs agacina miimkiin alternativ tapilaraq toedqiq edilmisdir. Tadqiqatlar
megalarin qirilmasi prosesini azaltmaq maqsadile aparilib. Mesanin alti torpaq sahasi mesafeden miisahids ilo agkar
edilib. Aerokosmik materiallara ssasindamiiayyen edilib ki,agac itkisi 10 il arzinde 65 ha-a ¢atib. Biitiin srazi tizre agac
Ortiiyii 21,4 min hektara yaxindir ki, bu da beynoalxalq standartlardan azdir. Real veziyystds rayonun 113 min hektar
arazisiyasayis meantaqgalarinin enerji ehtiyacimin 6deanilmasi ssbabindenmesasizlasmis sahalara gevrilmisdir.

Acar sozlar: mesa agacy, torpagin miihafizasi, radar texnikasi, kiilok siirati, mesafaden miisahids, aerokosmik
material
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Introduction

The relief and the geographical location are being observed for the most difficult condition
to protect the soil cover on the mountainous region.Within the borders of Dagligh Shirvan
economical region there are 4 districts having full boundaries, one of them is Shamakhi. The
geographical location coordinates of the very district is 40.635607°, 48.593316°[10]which
wasdetermined by aerospace way. The territory square of Shamakhi was exacted by remote
sensing method as 1670 km?(167 kha). The districts is more suitable for agrarian, forestry sectors
historically. The geographical location causes the complex relief and natural rich resources. The
soils having agrarian charateristics in the district surrounded the large scale territory besides ,
there are the richest water stocks (mountain rivers, lakes and ponds, reservoirs, irrigation
channels), forest lines, wind and solar enetji resource[8]. In spite of less woodlandspotential
historically the oldest forest lines are existing here being monodominant and polidominant
areals. The protection of such kind of forests has great advantage for the district. Beside natural
gas and electricity as the biofuel forest wood is being used in all seasons. From the materials
taken at the results of aerospace measurements it is clear that near 16% territory of the district is
under the forest massive. These data were20% in 2001-2012 years and18%in 2010 the total forest
square was getting to be the least year by year. This fact prooves that the additional alternative
energy sources are demandable at present.

The highest mountainous relief of the districts causes the permanent wind currents onto the
very hills. That's why the warm always west wind blows in the territory. Such kind of winds
make the green meadows grown in spring to become yellow color or fade graduallyat the result
of warm fyon winds.

The specific winds for the district are mainly fyon ones. Thus, in order to supply the energy
demand of the region the total wind energy potential should be estimated from energy point of
view. By the several international sources remote sensing measurements were appliedin the very
region the long term measurements have been realized. All over the world several satellites are
acting[7]. Windsat Remote Sensing [5] (WRS)are such kind of centers.

Material and methods

Due to the severalscientificliteratures there are mainly 15 or 16 soil subtypes[9] in the
territory of the district. On the vertical zone the alternation of the soils are realized as a rule in the
nature. The effective geographical location having the richest original condition and geological
possibilities causes such plentiful soil stock in Shamakhi. The soil cover gives abundant harvest
every season. Only in winter soils are resting till spring under the thick snow layers especially
with cultivated wheat in autumn for summer. But the rest areas being cultivated in spring
mainly are resting wholly during the cold period of the year. The brief subsoil
types’[4]chracteristics of the district have been given below:

e Grassy mountain meadow-especially at 1800-2000 mhighlandsof the district the
mountain soil subtype exist historically. Here Langabiz mountain rang stretches along
the region. Such areas are more on the highest part of the mountains in the district.

e Washed brown mountain forest-this subtype is observed in the territorywhich faced
with deforestation process. Such soils are speciallybeing used for agrarian sector.
Generally Shamakhi district is busy with cultivation of the vegetables and cattle
breeding, poultry farming.
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¢ Typical brown mountain forest- the very subtype possesses the same climate condition
and mechanical structure. The usage of the soils has the same assignment as a rule.

¢ Washed and typical mountain black-the black soil is met in the form of glades here all
over the district territory at the highlands. Any kind of root crops grow in the black
subsoil types in brewing conditions on middle and high mountains.

¢ Dark and ordinary mountain chestnut-the specific soil subtype is rich with the mineral
content and structure. In Shamakhi mainly wheat, grape, barley, cabbage, potato, onion,
garlic, tomato, cucumber, spring onion, coriander, dill, lettuce and others.

e Typical brown mountain forest- under this soil subtype majorly forest lines are
stretching in the district. These soils are distributed in the lowlands, in areas with a semi-
humid subtropical climate. Such subsoil possesses lowland zones havingsemi-humid
subtropical climate possibilities at averagely 8-10°C ( in warm period), 1-4° C
temperatures (in cold period). In this climate conditions medium atmospheric
precipitations equal to 350-600 mm[8]and the abundant rainfall happens in spring and
autumn majorly.

¢ Flood plain alluvial black-the mentioned subsoil is specific one because of the location
geography. Thus, all such soils occupy the territory under mainly river banks, lake shores
and around the canals. Alluvial character is created by sediments brought by flood
waters depending on the seasonal events which show itself as the deluge.

e Dark and light chestnut-the soil is called grey brown, too in the scientific literature.
Chestnut soils are formed in the condition of semi-desert and dry steppe climate [4]. The
soil has less humus layer than the black soil which causes the difference between them in
the mineral content. Dark chestnut humus index changes between 3,5-5% [4] but light
one has 2-3% [4Jhumus. Soil isn't saturated with bases, the profile is entirely carbonated
possesses alkaline soil solution.

o Chestnut with rotten sulfate-the basic formation climate medium is dry semi-desert
climate. Atmospheric precipitation is less than others and the weather temperature is
relatively high in this situation. The organic matter rapid mineralization in the soil is so
active due to the high temperature.

e Dark gray-the soils are distinguished with 40-50 cm humus layer thickness possessing
granular structure.Thecarbonate-delluvial, proluvial clay, clays and clay shales are
observed in the soil type. Specific annual plants (ephemerals, friganoids and others) of
semi-desert and steppes which are firstly observed in the territories in the warm period
where this type soil has been spreaded.

e Meadow grey-the soil are stretching on the foothills and plains under semi-desert
climate. The type is divided into two groups such as; meadow gray and meadow soils.
Meadow is formed on the base of ground waters in the plain areas but in the foothills
atmospheric precipitations have great role in the process. In mild warm winter condition
the soil types are formed under +2°C and -5°C temperatures. Such soil is effective for
agrarian sector especially as a rule.

Bare rocks — it occupies the top of the mountains where the end begins. In this site strong
wind flow is blowing along the year. The natural condition doesn’t allow for flora and fauna to
grow. The landscape is evidently seen from aerospace observation on the territory. Mountain
goats and chamois are living and grazing in such areas and eagle, hawk, raven, bat, griffon-
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vulture are flying through the sky of the district[9]. The wildest nature of the region is met on the
bare rocks.

The soil diversity of the district cause the biosenozses” formation including green grasses,
forest lines, gardens, green fields under wheat, barley, linen and so on. Soil safety is the main
ecological in the region because of the unofficial occupation of the land areas and cutting of the
woodlands by the population. The suitable soils for cultivation and forest foundation are firstly
protected in time today. Deforestation processin the district reaches to 84% due to the aerospace
materials. The rest 16% doesn’t consist of only woodland territory, all greenlands are within the
mention index. After long term including 20 years data [2]remote sensing watch forest cover
data was given below.

Figure 1. Forest Cover Data based on Aerospace materials.

FOREST COVER DATA

B Forested-21,4 kha
Deforested 113 kha

84%

As seen from the graphic soil errosion, degradation risks are more in the district area. So, all
soil cover safeguard is actual for the territory. In this case protection ways should be revealed to
save the richest soil cover of Shamakhi. Old woodlands, forests protecting fields, gardens, parks,
roadside treesare widely cut for supplying biofuel need. The district has enough alternative
energy potentials including wind energy potential, too. Up today this potential wasn’t estimated
from economical, energy, ecological point of view. That's why wind energy stock investigation is
neccessary. The research has been doing since 2021 with in whole Daglig Shirvan economical
region. Shamakhi district is one of four within the borders of the mentioned region. In the study
radar technique of the remote sensing methodhas been supplied essentially. As the fundamental
scientific and analitical organizations [11Jof NASA power view access gives great advantages to
reveal renewable energy potentials. Here, radar spectral analyses’ results have been given openly
to realize the further researches. It aught to be mentioned that by the help of aerospace
investigations different wind parameters might be studied. During the traditional measurements
such kind of research can’t be realized in any way. So, while the traditional process the main two
parameters wind speed and wind direction might be determined. Unlike the old methods and
ways it is possible to reveal and to define wind flood density, wind radar measurements (windy
area radius), wind stream temperature might be measured at 10,50,100,150,200 msabove the
surface [3]base ofremote sensing process and spectral analyses. After the long term aerospace
materials processing average wind speed of the district and the expected wind energy potential
at several heights above the surface were determined and given.
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Table. 1. Wind Measurement Radar Spectral Analyses'Result of Shamakhi in 2021

Remote Sensing Measurement Results for Wind Energy Potential Average data
Height, m 10 50 100 | 150 | 200 102
AverageAnnualWindSpeed, m/sec 6,03 731 | 804 | 854 | 8,88 7,76
AverageAnnualEnergygeneration, W/m? | 538 681 | 756 | 854 | 918 749,4

As seen from the table data on the average heightis 102 m in this case average annual speed
consists of 7,76 m/sec, average annual energy potential is 749,4 W/m?2. This fact prooves the
enough wind potential of Shamakhi. Potential determination gives opportunity to take into
considration relief plastics or roughness. Thus, depending on height above the sea level DEM,
slope, aspect and hillshade wind energy potential of the district could be determined by
aerospace methods. By applying remote sensing methods higher and lower data average annual
wind indexes’ results[3]Jof Shamakhi at 10 m above sea levelhave been given below in the
graphics.

Figure 2. The highest wind speed index Figure 3. The lowest wind speed
Mean Wind Speed @Height 10m Mean Wind Speed @Height 10m
- " [273)

!

a "% of v 3 ' i ¢ windlest areas

I windiest areas

As seen from the graphic at the lowest percentage index of the wind stream and wind speed
increases.At 10 m height above the surface average annual wind speedis 8,37 m/sec. The lowest
index consists of 2,73 m/sec. The highest showing is observed at 2% wind stream density data,
the low index appeares at 98% data. Naturally because of the current reason by getting higher
from the earth surface 0,6 m/sec inceasing in wind speedhappensat each 100 m.The said fact
causes the temperature decreasing, but fyon winds passing over the mountains landing on the
slopes the temperature is getting to be higher about 1°C when the air stream landing down
below of the mountain. This process leads to the wind speed to be decreased. At the below 10
times more distance than the mentioned height , so at 100 m wind speed indexes during the day
by the hours have been given as graphics [3].

Figure 4. Daily Wind Speed Index at 100 m in Shamakhi District

Wind speed Index

0 & 12 18 24
Hour (UTC)
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From the graphic it is evident that, the highest wind index is observed during night and day
times within 24 hour. Almost within 2010-2016 years wind speed index data correspondently
were given below. In the presented histogram[3]wind speed index is seen on the years is shown.

Figure 5. Wind Speed Index on the Months of the Year in Shamakhi at 100 m.

Wind speed Index

o
[X]

2010 2012 2016
Year
From the figure 4 it is clear that the higher indexes appear within 2014-2016 years but in the
rest years lower data are observed in comparison with higher ones. The shown fact is explained
by the stochastic character of the wind and other climate factors. Therefore the above
dependance has been obtained as seen.

While studying wind energy potential by remote sensing radar method is more suitable
because at several heights above the surface in any coordinate wind energy potential
measurement is possible and easy for the investigator by this way. Specially more than 3 m
practically is impossible even at one point. Sometimes the study stations are established in three
points within the region depending on the relief of the research object. The rest height data
should be calculated on the base of basic and traditional methods which has been done for many
years. This process takes long term and additional energy from the researcher which is obtacle
for the main purpose in front of the researcher. But the development of the technology and
aerospace investigation gives opportunity to realize the researches in short term.After analyses,
graphical dependances, visual pictures or direct maps obtained from radar spectral
measurement and observation analysesany minute data including hourly, monthly, weekly,
annual and other wind indexes may be mentioned in tabled form, prahpics or map background.

Taking into considration the above thoughts the next monogram or radar plot[3]at 100
was given which is impossible directly by the traditional study.

Figure 6. Wind Speed Index Radar Plot on Each Months at 100 m above Surface.
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The height from the sea level of the district change within 2656 m and 1 m. The complex
mopuntous structure of the region while measuring wind energy potential the relief plactics
should be taken into considration. During wind power stations building and projecting, wind
turbine self height and the height above the surface both are to be taken into account.Beforehand
the projecting process this assists to make a prediction the effectivness of the current wind
energy potential for possible electiricity generation and land property kinds” determination. All
the measurements’ results proove that the total wind potential of Shamakhigives opportunity to
calculate wind energy potential for the next stage. Below the distric’s wind roze by Meteoblue[1]
which shows the curent wind direction and wind speed have been given.

Figure 7. Wind Rose of Shamakhi [10].

Oto5m/s Stol0m/s @ 10to15m/s 15t0 20 m/s

In the wind rose the north and south wind directions have more percentage as seen from the
above mentioned radar diagram. The higher wind index consists of 8m/sec and the minimum
one is about 3 m/sec. The windest days” amount is enough here. But this diagram data are based
on the measurements realized at 3 m above the earth surface. The wind rose showings at 10, 50,
100 ms give the higher indexes in comparison with the data at 3m.

Results and Discussion

Besides all mentioned indexes, wind showings have been revealed in any coordinate of the
territory. The permanent wind stream along the year has been followed and analized, materials
were applied in the calculation process. Longterm investigationand aerospace observation on the
territorygave opportunity to see the real scene. The local measurement stations have been settled
in the district by the government as the weather staions of the Ministry of Ecology and Natural
Researces. By radar techniques of remote sensing method different parameters of wind potential
have been determined. The programme provision by various companies have advantages to
calculate energy usage possibility. As the investigating centerPirgulu stationary soils’ pH,
density, moisture, porosity, soil carbonate, temperature, volume weight, special weight, soil air
have been investigated along the year. Beside the atmospheric events are being monitored and
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studied in this stationary, too. Wind and solar potentials, atmospheric precipitations,
atmospheric pressure and others are being measured in the Research Center. The correlation
betweensoil, woodlands and solar, wind potentials are intended in the investigations. The
satellite view[7] of the stationary isgiven below.

Figure 8. Soil Subtypes Existing in Shamakhi district.

| Stationary for soil study |

From the satellite view (Figure 8) the Stationary near Pirgulu Astrophysical Observatory
which is shown in the figure as interactive photo the location condition is evidently seen. The
picturesque nature of Pirgulu grow the situation for periodical soil and environmental
investigations. In order to save wonderful original nature of Shamakhi forest and forest wood
are obliged to be protected and wind energy stock should be estimated for this purpose.

But up today none of the renewable energy potential as the energy demand has been
estimated. At present woodland soils are face to face with errosion because of being cut
continously.  Stopping the woodcut makes us work out new possible ways to protect forest
soils and to canceal wood cut. The only way is the development of the local renewable energy
potential estimation, sector development and power stations built.

That's why the richest wind potential has been proposed to be investigated for soil safety.
Wind resource has both impact on the soil. By one side leads to the errosion by other one, it can
be applied instead of biofuel (forest wood) to avoid the first deffect (soil errosion).

Remote sensing method is the efective one for this investigation. In spite of other research
methods and techniques, radar technique of remote sensing method is more suitable for the
reseach. Unlike traditional old methods in the investigation other some parameters of wind can
be determined easily in any coordinate point. Air flood moving through the mountains has
specific dynamics which is changable and has to be followed without break. Wind satellites are
observing this process and measuring all the potential along the year.During the investigation
one technique is used because 2D view is enough for measuring wind energy.Remote sensing
system assists for wind energy potential to be determined in time before the power stations’
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construction. Based on GIS materials and aerospace data the any coordinate’s index may be
obtained easily.On the months including warm and cold periods taking into exact times as night,
morning, day time, evening the annual data were graphed and the indexes have been tabled in
the legend and has been given below.

Figure 8. Shamakhi Wind Radar Plot and Legend.
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Jan. Feb. Mart | Apr. | May | June | July | Aug. | Sen. | Oct. | Nov. | Dec.
Night 0 1,46 1,35 1,42 1,01 09| 087| 089 082 ] 09| 107 1,25 1,63
1 1,45 1,37 143 | 099 09| 08| 0% 082 | 091 | 107 1,22 1,57
2 14 1,33 14| 092| 08| 08| 085 077 | 092 | 1,07 1,2 1,52
3 1,31 1,29 135] 08| 08 | 074 | 073 065| 086 1,04 1,16 1,47
4 1,24 1,24 132 077 075| 074| 071 059 076 | 095 1,12 1,43
5 1,23 1,21 122 074 076] 008 | 075 063 077 086 1,12 1,43
Morning 6 1,23 1,18 1,14 | 081 08| 084| 078 071 ] 081] 091 1,05 1,41
1,2 1,22 1,12 | 08| 092] 089 038 075 | 084| 098 1,04 1,31
8 1,19 1,25 1,15| 095| 096 | 093 | 083 077 | 086 | 1,02 1,03 1,25
9 1,19 1,26 1,17 | 098 | 099 | 093 | 084 078 | 085 1 1,01 1,26
10 1,15 1,22 1,18 1 1 093 | 086 08| 08| 098 097 | 1,23
11 1,09 1,18 12 1,01 1,03 092 | 086 082 ] 08| 09 0,94 1,23
Day time 12 1,04 1,15 12 1,02 103 091 082 08| 077 089 0,91 1,21
13 1,09 1,06 1,13 1 102 091 083 081] 076 | 083 0,88 1,18
14 11 0,96 1,06 | 098 | 098 09| 084 0,81 08| 081 0,81 1,14
15 1,07 0,92 099 09| 099| 091| 089 087 ] 078 | 086 0,82 1,12
16 1,03 0,92 098 | 093 1,01 087 | 092 091 | 075| 087 0,85 1,13
17 1,06 0,96 097 | 08 | 093] 08 | 092 091 | 078 | 088 0,89 1,19
Evening 18 1,08 1,04 097 079 | 084| 086 | 084 089 | 082 089 0,94 1,23
19 1,18 1,06 1 074 | 079 | 092 038 088 | 08| 093 1,01 1,25
20 1,27 1,07 | 1,05 075 073 | 097 038 085 | 087 | 09 1,07 13
21 1,32 11 114 | 08| 076 099 | 081 0,81 09| 099 1,08 1,39
22 1,36 1,15 116 | 087 | 08| 09| 081 0,81 07| 066 1,13 1,46
23 1,44 1,23 1,2 095| 08| 103| 081 08| 093] 104 1,22 1,53

As seen from the legend after an hour at night, in the morning, in day time and in the
evening monthly wind indexes during a year within 24 hours by applying spectral wind radar
technique give opportunity to explain the radar scheme.
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Wind radar spectiralanalysesfrom the above figure and graphical dependance show that
higher wind index is observed within June and August but in the warm period of the year. In
spite of the warm period the rest months including to thecold period have rich wind index also.
During the investigation applying remote sensing method total wind potential of
Shamakhidistrict was determined on the base of the long term measurements. After the study
data of the windest areas in the district was determined. Due to the aerospace materials and
measurements, 538 W wind energy for m? area was defined which is effective to built power
stations having 10 m height. Such wind turbines may be applied individually or combined form.
At this height average wind speed consists of 6,03 m/sec due to the annual monitoring and
observations.

Looking through the researchresults the real situation and the energy potential data prooves
the wind energy sector could be built in the district. Average annual wind potential of the region
gives opportunity to built power stations to protect forest woods to be exploited in the daily life
of the settlments and villages. Forest safety leads to the soil errosion to be reducted in time. The
complex envorimental problems could be solved by applying rich wind energy potential of the
district. The investigation show that alternative energy usage instead of woods is the ideal way
to safeguide the region’s fully nature including soil cover which has been damaged for many
years.
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PE3IOME

B crarbe npuBeAeHBI pe3yAbTaThl NCCAeA0BaHMIT ITpoLiecca crHTe3a (peHoaApopMaabAEIrnAHON CMOAbL, MOAUDU-
LIMPOBaHHOI aAKIAapOMaTIIeCKMIU YTA€BOAOPOAaMI Ta30711eBoil (ppaKIiy C IIpYMeHeHIeM B KadecTBe KaTaAl3a-
TOpa VMOHHO-XMAKOCTHBIX COCTaBOB, ITOAYYEHHBIX B3aIMOAEVICTBMEM CEPHOI KICAOTHI C Pa3AMYHBIMU aMUHaMIU.
VccaesoBaHMeM BAVISIHUSL Pa3ANMHBIX (PAKTOPOB - COOTHOILEHMST UCXOAHBIX KOMIIOHEHTOB, KOAIECTBA U IIPUPOABI
VMOHHO-KVAKOCTHOTO KaTaAM3aTopa, a TakKe TeMIlepaTyphl Ha ITpoliecc ITOAMKOHAEHCaIIU ONpeJeAeHbl ONTIMaAb-
HBIe yCAOBMSI CHHTe3a MOAVIQUIIVPOBAHHOI, PeaKI[MOHHOCIIOCOOHO! He(TeIToANMEepPHON CMOABI U COCTaB OTHOCH-
TeAbHO 5P PEKTUBHOTO MOHHO->KIMAKOCTHOTO KaTaAu3aTopa.

KaroueBbie caosa: He(l)TeHOAI/IMepHa}I cMo4aa, MOAI/I(I)I/IKaLH/I}I, JIOHHbIE JKUMAKOCTHY, ITIOAMKOHAEHCaIIlsI,
apoMaTmnieckmne yraeso40poabl.

IONIC LIQUIDS AS A CATALYST IN THE PROCESS OF SYNTHESIS OF PHENOL-FORMALDEHYDE RESIN
MODIFIED WITH AROMATIC HYDROCARBONS OF LIGHT CATALYTIC CRACKING GASOIL

ABSTRACT

The article presents the results of studies of the synthesis of phenol-formaldehyde resin modified with alkyl
aromatic hydrocarbons of the gas oil fraction using ion-liquid compositions obtained by the interaction of sulfuric acid
with various amines as a catalyst. By studying the influence of various factors- the ratio of the initial components, the
amount and nature of the ion-liquid catalyst, as well as the temperature on the polycondensation process, the optimal
conditions for the synthesis of a modified, reactive oil-polymer resin and the composition of a relatively effective ion-
liquid catalyst were determined.

Key words: petroleum polymer resin, modification, ionic liquids, polycondensation, aromatic hydrocarbons

ION MAYELORI KATALITIK KREKINQIN YONGUL QAZOYL FRAKSIYASI TORKIBINDO OLAN
AROMATIK KARBOHIDROGENLORLO MODIFIKASIYA OLUNMUS FENOL-FORMALDEHID
QATRANININ SINTEZi PROSESINDO KATALIZATOR KiMi
XULASO

Magqaleds sulfat tursusunun miixtelif aminlarle qarsiligh tesir reaksiyasindan alinan ion-maye terkiblorden
katalizator kimi istifade etmakla qazoyl fraksiyasmin alkilaromatik karbohidrogenlari ilo modifikasiya olunmus
fenolformaldehid qatranimn sintezi {izra tedqiqat islerinin naticeleri teqdim olunur. Miixtalif amillerin- ilkin
komponentlarin nisbatinin, ion-maye katalizatorun miqdarinin ve tabiatinin, hamginin polikondenslosma prosesina
temperaturun tesirini dyranmekls modifikasiya olunmus, reaksiyayaqabil neft-polimer qatranlarimn sintezinin optimal
saraiti vo nisbaten effektiv ion-maye katalizatorun torkibi miiayyen edilmisdir.

Acar sozlar: neft polimer qatrani, modifikasiya, ion mayesi, polikondenslosma, aromatik karbohidrogenlor
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BBEAEHUE

BypHoe pa3suTite HayKu 11 TeXHUKH, a TaK’Ke BO3HUKIIIAsA U AeHb 3a AHeM 00OCTPSIOIIAsICs
DKOAOTMYecKas IIpod.aeMa AMKTYeT HeOOXOAMMOCTD pa3pabOTKM TeXHOAOTHI TOAyJIeHsI HOBBIX
MaTepraloB C YAYYIIeHHON XapaKTepUCTHKON BOBJA€UeHMeM B IIPOIecc MOoAupUKaIm
CYIIIECTBYIOIIUX OAUTOMEPOB UAN IOAVMEPOB AOCTYIIHBIX U1 HEAOPOIVX CHIPLEBBIX pecypcos. B
DTOM acIleKTe OIPOMHBIN MHTepecC MpeJcTaBAseT IoAyJdeHre HepTelmoAMMePHBIX CMOA HOBOTO
cocTaBa M KOMILAEKCa DKCIIAyaTal[IOHHBIX CBONICTB MoAMQUKaIieil OAUTOMEepPOB Ha OCHOBE
¢denosa n popmaangernga. Vinrepec x ¢peHOAPOPMabAEITUAHBIM OAUTOMEpPaM U IIPOAYKTaM
ux MoauduKkaiuy oOycAOBAeH B IIepByIO Odepeab ITPOCTOTONM MX CHUHTe3a, AOCTYITHOCTBIO
ChIpbeBON 0a3bl, Aerkoil MoauduKalyeil IIyTeM COBMECTHON ITOAMKOHAeHCalVN Cl)eHO/la,
dopmasbaernia 1 MOAMPUIIMPYIOIIETO KOMIIOHEHTa.

Mogauduxkaims CBOICTB TepMOpPeaKTUBHBIX (PeHOAPOpMaAbAETUAHBIX OAUTOMEPOB C
LIeAbl0 IpUAAHUA UM ONpeJeAeHHBIX CBOMCTB sBAsAETCs IIepCIeKTMBHBIM HallpaBAeHVeM
IIOAYYeHMsI KOHEUYHBIX ITPOAYKTOB C IIOBBIIIEHHON YAAPHON BA3KOCTBIO, TEPMOCTOMKOCTHIO,
DAACTMYHOCTBIO, a TaKKe IIOBBIIIEHHONM YCTOMYMBOCTBIO K XVMMWYECKUM U paAVallViIOHHBIM
BO3AericTBysIM [1-5].

B/lal"O,Zl,ap}I IIpUCYIINX M KOMIIAEKCY Cl)I/ISI/IKO-XI/IMI/I‘{eCKI/IX CBOJICTB Cl)eHOACl)OpMaAbAeFI/IA-
Hble CMO/Abl HalllAVI IIMPOKOE ITPMMEHEHNE B ITPON3BOACTBE AaKOKPaCOIHBIX HOKprTI/H?I, I11€H-
Koo6pa3ylom1/1x, ITIOBEPXHOCTHO-aKTVMBHBIX BEIIECTB, IIPNCAAO0K K MaclaM, a TaKKe B KadyeCTBe
CBA3YIOIINX B COCTaBE€ KOMITO3MITMIOHHBIX MaTeprial0B B IIPOM3BOACTBE CAOVICTBIX I1AACTMKOB.

VsBecren crioco6 Moamdukanum ¢peHoapopMalbAeTUAHBIX CMOA BBeA€HUEM B COCTaB
apoMaTHYeCKIX YIAe€BOAOPOAOB, COAEP KAIIVIXCA B COCTaBe ra30iiAeBoil ppaKIiuy OT IIporiecca
KaTaAUTUIECKOTO KpeKMHIa C IIOAyJdeHueM, TaK Has3bIBaeMBbIX HePTeOAVMMEPHBIX CMOA—
¢Ppenopopmaantos [6-7].

Mogauduiinposanusle (peHoaPpopMaabAeTUAHbIE OAUTOMePhI— (PeHOPOPMaANUTHl HaIILAN
IIIIPOKOEe IIPVIMEHEHNEe B KauecTBe CBA3YIOIIeTO0 KOMIIOHEHTa B IIPOM3BOACTBE IIpecc- MaTepla-
0B IT€HOILAaCTOB, IOHNUTOB.

ITpouecc Mmogudukanmm rasoiiaesoit ¢ppaxijuers, boraroi HaOOpoM apomMaTIdecKnx, Had-
TEHOBBIX, aHTPAlIeHOBLIX, (PEHAHTPEHOBBIX U AP. YIAeBOAOPOAOB, OCYIIIeCTBAEH ITOAMKOHAeHCa-
nyei peHoaa, popmaabiernaa 1 apoMaTUIecKx yIr1eBo40poA0B ra3oiiaeBoil ppaKkImm ¢ yJac-
THEeM B KauecTBe KaTaAl3aTopa COASHON KUCAOTH [7], a Tak’kKe MOHHO-KMAKOCTHOTO KaTaAu3a-
Topa- MopdoanHruapocyabdara [8].

ITpoBegeHHBIM LIMKAOM MCCA€AOBaHMII pa3paboTaH Ipoliecc 1oaydeHus: gpeHopopmMaan-
TOB METOAOM OAHOCTaAUITHOM ITOAMKOHAEHCAIIMM MICXOAHBIX KOMIIOHEHTOB, a TakXKe II0Ka3aHa
9P PeKTUBHOCTD MPUMeHeHNs MIOHHO-KIAKOCTHOTO KaTaAu3aTopa - MOppOAMHIUApPOCcy Abdara,
KOTOPBIN oOecriednBaeT IoAydeHre HepTelloAMMepPHON CMOABI C COXpaHEeHUeM peaKIMIOHHON
CITOCOOHOCTM IIPM AOCTATOYHO BBICOKOM KOHIIEHTpAIMy apOMaTHYecKuX YIaeBOAOpPOJOB B
MaKpOLIeTIIA.

METOA NCCAEAOBAHISI

IToBeIIIIEHHBIN HTEepEeC K MOHHBIM >KVMAKOCTAM MINMPOKO IIPVMEHSIEMBIX KaK B Ka9eCTBe pac-
TBOpUTEASI, peaKlIMOHHOfI Cpeabl, TaK 1 B Ka9eCTBe KaTaal3aTopa CBA3aHO C X DKO/0T4YeCcKOm
0e30IacHOCTHIO U BO3MOKHOCTBIO peresepanym ¢ IIOBTOPHBIM VMCIIOAb30BaHEM [9]
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OcHOBBIBasICh Ha IOAYJYeHHBIE pe3yAbTaThl, HaMM MccAeAoBaHa D(PQPeKTHMBHOCTh CHHTe3a
dpeHoa — popmaabAeTMAHON CMOABL, MOAUMUIIPOBAHHO apOMaTUIeCKIMI YTA€BOA0POAaMIA
ra3oiiaeBoii ppakIuy OCyIeCTBAeHIeM ITpoliecca IMOANKOHAEHCAMM C yJ9acTueM B KadecTse
KaTaAu3aTopa MOHHBIX JKMAKOCTel, CMHTe3MPOBaHHBIX B3alIMOAEIICTBIIEM AM-, TPUDTIAaMIHa,
a Takke N-MeTMANMpPPOAUAOHACCEPHOI KIUCAOTOM, BUaCTHOCTU AUBSTIAAMUHIUAPOCYAbdaTa
(VDK-1), tpustnaamuurunapocyasdara (VDK-2) u N-metnanuppoangonruapocyasdara (VOK-3).

IIponecc cuHTE3a yKa3aHHBIX MOHHBIX JKUAKOCTHBIX COCTaBOB OCYIECTBAEH II0 M3BECTHOI
metoguke [10] B Tpexropaoit Koa0e, cHaO>KeHHOI MeXaHIJeCKOJ MeIIaAKOM, TePMOMEeTPOM,
OOpaTHBIM XOJAOAMABHMKOM M KareAbHOM BOPOHKON. /A moajep>KaHus HeoOXOAMMONI
TeMIlepaTypbl B CHCTeMe II0 XOJAy MOAMKOHJAEHCAluM PeakLMOHHYIO K040y IIoMeIllaau B
aeasHy10 Oanio ¢ Temrneparypoit 0-5°C. K pacTBopy B3sTOIO aMmHa B alleTOHUTpUAe IIpU
VMHTEHCHMBHOM IlepeMellMBaHMM 10 KaIllasM A00aBAsiay  98%-HylO0 CepHyIO KUCAOTY, C
NoAAep>KaH/eM B PeaKLIMOHHOM 30He BBIIIe YKa3aHHON TemIiieparypsl. [Tocae mogaun kmcaorsr
repeMelIBaHye PeakLMOHHON CMeCH IPOAO0AXKaAM PV KOMHATHOI TeMIIepaTypeB TedeHue 3-
X 9acoB.

ITo oxoHuaHUMN peaknoum IIOAY49€HHYIO pPeaKIOMOHHYIO Maccy OT(l)I/I/H)TpOBI)IBaAI/I,
IIpOMBIBaAN alIETOHUTPNAOM U BbICYIIIMBAAN ITPU KOMHAaTHOM TeMIieparype 1104, AaBA€HIIEM 2
MM PT.CT.

C nieanio onpegeaenns 3PpPeKTUBHOCTI CHHTE3MPOBAHHBIX IOHHBIX XKIAKOCTE B KauecTse
KaTaAusaTa B Mpollecce IMOAMKOHAeHcaluy ¢eHoaa, (opMaablernja UM apoMaTidecKux
YIA€BOJOPOAOB Ta30iiAeBoll (PpaKLyy OT IIporecca KaTaAUTIIeCKOro KpeKMHIa 1ccAe]0BaHO
BAVSIHME — Pa3AMYHBIX — I1apaMeTPOB— COOTHOIIIEHMEe KOMIIOHEHTOB, TemIlepaTypbl U
MPOAOAKUTEABHOCTH PeakIny, a TakkKe IIPUPOABI M KOHIIEHTpalluy KaTaAu3aTopa Ha BBIXOZ,
11e€BOro IPOAYKTa - He(pPTeII0AVMEPHOI CMOBI.

OcHoBbIBasICh Ha pe3yAbTaThl CHTe3a PpeHoAPOPMaabALTUAHON CMOABI MOANQPUIINPOBaH-
HOI aAKMAapOMaTUYeCKUMIU YIA€BOAOPOAaMM Ia3oiiAeBol (ppakiuy KaTaaUuTIIecKOro
KpekuHra uccaegosana ¢ ydacrueM HCl man monnoi xuakoctn-mopdoanHruapocyabdara B
KauecTse KaTaAmusaTopa, 3arpyska cMecyu (popmaanHa U UCCAeAYyeMOTO MOHHO->KMAKOCTHOIO
KaTaAu3aTopa B PeaKI[MOHHYIO 30HY OCYIIeCTBASAU II0CAe IIOAydeHUs TOMOTeHHOU ¢a3bl
TIJAaTeABHBIM IlepeMellnBaHNeM ¢eHoaa U razonaesoit ¢ppakuym npu 40-50°C B teuenue 1
Jaca. YKazaHHas II0CAe]0BaTeAbHOCTh 3arpy3ku oOecriedlBaeT BOBJA€YeHMe BCeX VCXOAHBIX
KOMIIOHEHTOB B ITPOLIeCC II0Ay4eHMs HepTeIoAMMepHOI CMOABIL.

OBCYXKAEHME PE3Y/bTATOB MCCAEAOBAHMS 1 BBIBOAOB

brrao ycranosaeHo, 4TO MOHHas KMAKOCTh Ha OCHOBe N-MeTMAIMPpPOANAOHa U CePHON
KICAOTBI B MICCA@AYeMBIX YCAOBUSIX ITPOsBAsIeT OTHOCUTEABHO BBICOKYIO S (PeKTUBHOCTD U IIpU
MacCcOBOM COOTHOIIeHMM ¢eHoAa K apoOMaTM4ecKUM YIAeBOAOpOJaM Ta3oiiaeBoil (ppaxijm
paBHbIX 2:1 1 MOABHOM cooTHOIIeHUN ¢peHoaa K ¢popmaabaernay 1.0:0.8, remmeparype 1oan-
xonaeHcary 98'C, KoAMyecTse MOHHO-KXIUAKOCTHOTO KaTaau3aTtopa N-MeTiA UpPOAUAOHTA-
pocyandara-5,0% ¥ HPOAOAKUTEABHOCTh peakiuy 4 dYaca, BbIXO4 MOAUQPUIIMPOBAHHON
a/K/AapOMaTI4YeCKUMM yTAeBoAopodamu (peHOA-POpMaabaeruAHON CMOABI cocTaBaseT 97%.
DTO 3HAYUTEABHO IIPeBhIIIaeT Kak BbIXOJ cMoabl (89,0%), cMHTe3MpOBaHHONM B aHAAOTMYHBIX
yCAOBIAX C ydactueM MmopdoanHruapocyabdara (VIDK-4), Tak 1 BbIXO4 CMOABI, IOAYYE€HHOM
IIpY OCYILIECTBACHNM MPOLecca C y9aCTeM MOHHO-KVMAKOCTHBIX KaTaAl3aTOPOB AMDTIAAMIIH-
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rmapocyabdara  (VDK-1) u  tpustmaammurugpocyapdara (VDK-2), 4to cooTBeTCTBEHHO
cocrasasieT 64,0% u 74, 6 % macc.

C paBHUTEABHO BBICOKMII BBIXOJ MOAM(DUIIMPOBAHHON HedTeroanMepHoi cmoabl (91%
Macc) AOCTUTHYTO M TIpM KOHIIEHTpaLMM MOHHO-XKMAKOCTHOTO KaTaamsaTopa N-meTmamnup-
poangonruapocyabdara pasHbix 2% Macc. C ygactueM MOpPOAMHIUAPOCYyAbdara B yKazaHHBIX
YCAOBUSIX BBIXOZ, 11eAeBOT0 MpoAyKTa coctapasa seero 80,0% macc.

C neap1o BoBAeUeHN: B cocTas (peHOAPOPMaabAETUAHON CMOABI OTHOCUTEABHO OOBIIIETO
KOAMYeCcTBa MOAUQUIIMPYIOIIEro KOMIIOHEHTa JCCAeJOBaH CMHTe3 (eHOAPOpMaabAeTIAHON
CMOABI TIpV TIOBBIIIEHHO} KOHIIEHTpAllMM apoMaTHMYeCKMX YIAeBOAOPOJAOB TIa30l1AeBOit
dpakuyy B MCXOAHOV PEAAKI[IOHHOM CMeCH, B YacTHOCTVM IpM PaBHOM MacCOBOM
cooTHommeHnn ¢eHoaa K apoMaTUYecKUM YIAeBoAOpOJaM. YCTaHOBAEHO, YTO IIPM BBIIIE
yKa3aHHBIX YCAOBIIIX ITOAMKOHAeHcanuu (Temiepatypa 98°C, mpoA0AKUTeAbHOCTD peaKiii - 4
Jaca, KOHIIEHTpaI[usl KaTaamusatopa-5% Macc) OTHOCHMTEABHO BBICOKMIZ BBIXOZ —I1€A€BOTO
IIPOAyKTa AOCTUTHYT C y4JacTueM B KadecTse KaTaamsatopa N-MeTHAIMppoANnAOHCyAbpaTa 1
coctaBasia 86% macc, mpoTus 64,5% ¢ ygactueM MOp(OAMHITIAPOCYyAbdaTa.

DPPeKTUBHOCTL MOHHO-XKIAKOCTHOTO KaTaams3atopa N-MeTnAmMppoANAOHIUAPOCY Ab-
(pata ompeseasieTcss Tak’Ke BO3MOKHOCTBIO OCYIIIECTBAEHM: ITpollecca ITpM OTHOCUTEABHO
HI3KOI TeMIlepaType. B wactHOCTH, OBIA0 yCTaHOBAEHO, YTO, HPU OCYIIECTBAEHMM ITpoliecca
ITOAMKOHAEHCAlIMM IIPY MacCOBOM COOTHOIIeHN!U (peHoAa K aAKIAapOMaTUYecKM YI1eBoAOo-
podam rasoiiaeBoit ¢gppakuym pasHbX 2:1 um ¢eHosa x Popmaapierugy 2:1 MOABHBIX, HpPU
temrieparype 80 C, BHIXOA4 MOAUUIMPOBAHHOI cMOABI 3a 3 cocrasasteT 90,85% macc. Boamosk-
HOCTb OCYILIeCTBAEHMsI Ipollecca ITOAMKOHAEHCAMM IIpM YKa3aHHOM TeMIlepaType uTo
3HaUMTeABHO HIDKe 10 CpaBHEHMIO ¢ TeMIlepaTypol noankoHaeHcarun (98°C) ¢ yuactmem HCl
CITOCOOCTBYeT CHVYDKEHMIO D9HePTOeMKOCTH ITpo1iecca.

IToM1MO TOTO, MOHHO-’KMAKOCTHbIE KaTaAu3aTOPhl IIPeACTaBAsAIOT MHTepeC BO3MOXKHOCTBIO
pereHepanuyi C IOBTOPHBIM MCIOAb30BaHMeM. LIMKAOM mccaeaoBaHMIT yCTaHOBAEHO, 4YTO, C
AoDaBaeHNeM B PeakI[MOHHYIO CMeCh BOABI II0 OKOHYaHMM IIpoliecca ITOAMKOHAEHCaIu
o0ecIteunBaeTcs lepexod, IOHHO-’KIAKOCTHOTO KaTaAu3aTopa B BOAHBIN CAOIA.

,ZI,aAee MOHHO->KMAKOCTHO KaTaamsarop, BbIA€ A€HHBIN yYdaaeHnem BOAbI METOAOM IIepe-
TOHKIM BO3MOJKHO IIOBTOPHO MCIIOAb30BaTh B IIpoLiecce ITOANKOHAEHCalllIL. HpI/I DTOM BBIXOJ,
HeCl)TeHOAI/IMepHOIX CMOABI B aHAAOIMYHBIX YCAOBIIIX COCTaBNA 73% macc.

Takum o6pa30M, YCTaHOB/€HO, 9TO MCIIOAb30BaHVe B peaKInM IMOANKOHAEeHCalyl VIOHHO-
JKNMAKOCTHBIX KaTaANn3aTOpOB oOecrieunBaeT BO3MOXKHOCTh CHHTE3a MO,Zl,I/[(l)I/ILU/IpOBaHHI)IX
qDEHOAq)OpMaALAerI/IAHLIX CMOA cogepKalnx OTHOCUTEABHO DozbIlIEE KOAMYECTBO aAKNnAapo-
MaTMYeCKIUX Cl)paFMeHTOB B MaKpouenmny, cl1e40BaTelabHO XapaKTepM3YyIOIINXCsl HOBBIM KOMII-
A€eKCOM CBOJICTB IIp1 OTHOCUTEABPHO HU3KNX TEMIIEPATYPHBIX YCAOBVIIX. ITomumo TOIO, IIpuMe-
HeHre MOHHO->KMAKOCTHBIX KaTaAUTUMYECKNX CHUCTeM obecrieunBaeT HKOAOIMYHOCTD U DKOHO-
MIYHOCTD ITpo1ecca.

Crpykrypa noaydeHHBIX MOAM(PUIIMPOBAHHBIX (peHOAPOPMaAbALTUAHBIX CMOA IOATBEPK-
AeHa metogoM VIK-ciekrpaapHoro anaamsa Ha rpuodope VIK- @ypre cnekrpomerpe «ALPHA»
nponssoactsa HeMmenkoit pupmsl BRUKER B ananazone gacrot 600-4000 cm™.
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Tabammia 3aBUCHMMOCTD BHIXOAA MOAVPUITIPOBaHHOI (peHOAPOpMaabAETNAHON
CMOJBI OT COCTaBa MIOHHO-KIAKOCTHOTO KaTaau3aTopa

MaccoBoe cooTHOITIEHIIE MoanHOe Koanuecrso nonHo- Brrxog,
Jenosa x COOTHOITIEHVIE SKMAKOCT. KaTaAu3aTopa, % MOAVPUITIPOBaHHO
apoMaTI4YeCKIM denoaa x macc PenoadopmaapiernaHon
YIA€BOA0POJaM dopmaapaernay CcMO4blI, % Macc.
Tra3oliAeBov ppaKIum
VDK-3
1:1 1:0,8 5,0 86,0
2:1 1:0,8 5,0 97,0
2:1 1:0,8 2,0 91,0
2:1 1:1 2,0 94,0
VDK-2
2:1 1:.0,8 5,0 64,0
VDK-1
2:1 1:0,8 2,0 74,6
2:1 1:0,8 5,0 92,0
VDK-4
1:1 1:0,8 2,0 83,8
2:1 1:0,8 2,0 86,75
2:1* 1:0,8 2,0 90,85

KIIMS IIOAVMKOHAEHCALIUI TBAE€HA IIPU B TedeHue 4 4acos.
*Pea o OHAeHCa OCVIIIeCTB/eHa 80 C B Teuenue 4 yaco

YcranosaeHo, uto VIK-criekTp obpasiia CHMHTe3MPOBAHHON MOAUQUIIMPOBaHHO (peHOA-
dpopmMaabAeTMAHON CMOABI XapaKTepusyeTcs: HaanmareM Aedpopmaryonssix (1360, 1444 cm™) n
BaJeHTHBIX (2846, 2917cm™) xoaebanmii, otHocsmuxcst K C-H cpsasu rpynmsr CHe, gedpopma-
nmoHHbIX (691, 751, 815 cm') KoaeDaHUII aAKMABHOTO 3aMeCcTuTeAss OeH30/AbHOTO KOABIIA, a
Takoke BaaeHTHBIX (3018 cm™) 1 gepopmarionnsix (1504, 1597 cm) koaebanmit C-H cBs13u Oen-
304bHOTO KOabIa. Habaiosaemble BaseHTHbIe KoAeDaHust B oOaactu 1042 cm?! u 1099 cm?, a
Taxke B obaactu 1171, 1218cm xapakrepusyior Haamune C-O cBsA3M METUAOABHOTO U (PeHOAD-
Horo (pparmenta. IToMmmo 9T0rO, HaAMYMe CIIeKTpe BaAeHTHBIX KoaeOaHuit B o0aactu 3293 cm!
H-O cBs3u peHOABHON IMAPOKCUABHON TPYIIIIBI CBUAETEABCTBYIOT O HAAWIMM UM B COCTaBe
CMOABI PeHOABHBIX PparMeHTOB.

]_[I/IKAOM HpOBeAéHHbIX I/ICCAeAOBaHI/H?I YCTaHOBJA€Ha TePMOPEaKTMBHOCTb CUMHTE3MPOBAH-
HBIX CMO4, B 9aCTHOCTU OIIpeaeA€Hbl YCAOBIUI ITOAYIEHIT TpéXMeprIX CTPYKTYp OTBEpP>KAe-
HI1eM IIX C y9aCTHEM IT0AVBTIACHIIOAVIaMIHA, a TaK>Ke YPpOTpPOIINHa.
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XULASO

Paraform ve ya benzaldehidls arilsulfamid ve terkibinde karbamid qrupu olan birlosmslerin {ickomponentli
kondenslogsmo reaksiyasi Oyronilmisdir. Almmus birlosmoelor 1,3 - dipolyar maddslor olub, polyarofillorin
heterotsikllosma reaksiyalarinda istifade olunur. Bu reaksiyalarda funksionaloevezli sulfamidlerin pirrol tdremoleri
sintez edilmisdir. Onlar hortorafli tesiro malik derman maddsleri kimi taninmagqla yanas: yiiksek herbisid, pestisid,
antioksidant, stabilizator, metallarin korroziyasma qars: inhibitor, siirtkii yaglara ve siirtkiilars ¢oxfunksiyali asqar
kimi xassalore de malikdirlor. Sintez edilmis birlosmalarin siirtkiilore asqar kimi tesiri Oyrenilmis ve miiayyen
edilmisdir ki,sulfamidlsrin pirrol toromolari daha effektli tosiro malikdir. Heterotsiklik birlosmaler genis totbiq sahasina
vo giiclii bakterisid tosire malik olduglari {igiin onlarin sintezi ¢ox aktualdir. Diger terafden onlar yiiksak effektli
antimikrob asqarlar kimi istifade oluna biler. Aktiv hidrogenli birlosms ilo alinmis N-metilensulfamidlorin aminlarls,
karbamid ve onun téramalari ilo reaksiyasi ¢ox asangedir, magsadli mehsulun giximu yiiksek olur. Reaksiya merkaptol
qrupunamalik birlagsmalarls aparildiqda miiayyen edilmisdir ki, reaksiya siirati merkaptollarin qurulusundan asihidur.

Acar sozler: Arilsulfamidler,dipolyarofiller,paraform,benzaldehid,asetilaseton,iickomponentli  kondensasiya,
tribioloji xasselor

CHMHTE3 1 KOHBEPCUSI METUAEHAKTUBHBIX CY1bPAMINAOB,
COAEPXXKAIIMX KAPBAMUAHYIO I'PYIIITY

PE3IOME

VIsydeHa peakIiysl TPeXKOMIIOHEHTHON KOHAEHCAINM apUACyAb(pamMua 1 MOIEBUHOCOAEPIKaLIIVIX COeAVHEHMII C
rmapajopmMom mam OGeHzaabAerviaoM. IloaydeHHbIe coeAMHEHUS SBASIOTCA 1,3- AUIOASPHBIMU BeIlecTBaMU I
MCITOAB3YIOTCSI B PeaKIMAX TeTepOIMKANPOBaHMANOAApaduA0oB. B ®Tmx peakijumsax OBLAM  CHHTE3MPOBAHLI
MPPOABHBIE ITPON3BOAHBIE (YHKIIMOHAABHBIX 3aMecTnTeaeil cyabdpammaos. [ToMrMo TOro, Y4TO OHM ITPU3HAHEI
KOMITIAEKCHEIM TIpeTlapaToM, OHM TakkKe 001aJaloT TaKMMM CBOJICTBaMM, KaK BBICOKME TepOMIIVMABI, TeCTUITUABL,
AHTMOKCUAAHTBI, CTabNMAM3aTOPH], MHIMOUTOPBI KOPPO3UN MeTaAA0B, MHOTO(PYHKIVIOHAABHEIE 400aBKI K CMa3KaM I
cMasKaM. VI3ydyeHO BAMSHME CHHTE3MPOBAHHBIX COEAVHEHNII Ha CMa3OyHble MaTepuabl B KadecTBe INPUCAJOK I
YCTaHOBAEHO,YTO Ooaee DPPEKTUBHLIM JeliCTBIeM 0041aaloT cyAbpaMuAHbe TIPON3BOAHbIe Tppoa. ITockoabky
TeTepOIIUKANYECcKIe COeAVHEHNS VIMEIOT IMMPOKYIO 001acTh IIPYMEHEHNMsT U CIABHOe DaKTepUIIuAHOe AeVICTBIIE, VX
cuHTe3 BechbMa akTyaaeH.C ApYTOl CTOPOHBI, OHM MOTYT OBITh JCIIOAB30BaHBI B KadecTBe BLICOKOD(PQPEKTMBHBIX
aHTUMUKPOOHBIX A00aBoK. Peaxmyrst N—- MeTnaeHcyAbdaMIA0B, TOAYIEHHBIX C COEAVHEHIIMY aKTUBHOTO BOA0OPOJa, C
aMIHaMI, MOYEBIHOII 11 ee IIPOM3BOAHBIMIU ITPOTEKaeT OYeHb A€eTKO, BBIXOJ, peaKIINI BBICOK 3a KOpPOTKoe Bpems. [Tpn
IIpOBeAeHMI DTON peaKI[uy C COeAVHEHMIMM MepKaIlTOTPYIIIE YCTaHOBAEHO, YTO CKOPOCTh peaKIIM 3aBUCUT OT
CTPOEHILST MepKaIITo.

Karouesvrecaosa:apurcyrvPamidvl, 0unorspodurvy, napadopm,6ernsarvezud, ayemuayemnon, mpexKomMnoHeHmHoll
KOHOeHCAUs, MpuOUoAOZUecKUe CE0LCIEA.

SYNTHESIS AND CONVERSION OF CARBAMIDE
GROUP-CONTAININGMETHYLENEACTIVE SULFAMIDES

ABSTRACT

The three-component condensation reaction of arylsulfamide and urea-containing compounds with paraform or
benzaldehydewas studied. The obtained compounds are 1,3-dipolar substances and used in heterocycling reactions of
polyarophiles. Pyrrole derivatives of functionally substituted sulfamides were synthesized in these reactions. In
addition to being recognized as a comprehensive drug, they also have properties such as high herbicides, pesticides,
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antioxidants, stabilizers, inhibitors against metal corrosion and multifunctional additives to lubricating oils and
lubricants. The effect of the synthesized compounds on lubricants as an additive was studied and it was found that
pyrrole derivatives of sulfamides have a more effective effect. Synthesis of heterocyclic compounds is very relevantand
have a wide range of application and strong bactericidal properties. On the other hand, they can be used as highly
effective antimicrobial additives. The reaction of N-methylene sulfamides obtained with active hydrogen compounds
with amines, urea and its derivatives is very easy, the yield of the target product is high. It has been determined that
reaction rate depends on the structure of the mercaptolswhen it is carried out with mercaptol groupcompounds.

Keywords:arylsulfamides, ~dipolarophiles, paraform, benzaldehyde, —acetylacetone, —three-component condensation,
tribiological properties

Introduction

It's known thatmethylenactivesulfamides are 1,3-dipolar substances and play a role of
syntonin the production of heterosulfamides. In this regard, the study of the effect of urea
fraction on the activity of the methylene group and the heterocyclization reaction is very
relevant. Methylation of paraform or benzaldehyde was carried out with sulfamide and urea
group-containing compounds. The study of this reaction allows to determine the effect of the
urea group on the methylation reaction. Ethylation reaction is as follows [1,3].

ROSOZNH2+ <|:H:o + H,NRI—> R1@SOZNH—TH—TR3

R’ Rz H
R'=H, R*=CsHs, R=NHCONHC:Ho-t (1)
R'=CH3, R>=CsHs, R=NHCONHC:Ho-t (2)
R'=R?>=H, R=NHCONHC:Ho-t (3)
R'=CH3, R>=H, R®=NHCONH: (4)
R'= CHs, R%=H, R3>=N(CaHbo)2 (5)
R'=NH>; R*=H, R>=CONH:(6)
R'=NH>, R*=H, R®=NHC:Hs-i (7)
R'=NH: R*=H; R=NHCONH: (8)
R'=NH;, R*=CsHs; R=NHCONHC:Hw-i (9)
R'=NH>; R>=H, R®=NHCONHC:Hs-t (10)

The effect of the amount of alkali as a catalyst on the reaction yield was extensively studied
in the reaction, and it wasdetermined that as the amount of alkali per mole of sulfamide
increases [4]the yield of N-methylene sulfamide increases.

As mentionedabove, the most efficient method for obtaining hetarylsulfamides is the
heterocycling reaction of 1,3-dipolar derivatives of sulfamides with polyarophils.In addition to
the electroacceptor sulfamide group in the synthesized 1-10 compounds, the presence of the
electrodonor amine group and the carbonyl groups attached to it in 3-state activates the
methylene group in the molecule.Therefore, 2-N-tri-butylcarbonyl substituted pyrrolsare formed
by the reaction of the compound with 3-7 acetylacetone [5,6].
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CH, IT
© N _cH
RL SOZNH-CH2 + —— R SOZN \ / 3
| 0—
NHR CH, H.C

Ri=H, R=CONHGC;H>(11)
R=NH;, Re= HNCiHs-i (12)

In the PMR (Fig.l) spectrum of 1-(4-aminophenylsulfonyl)-2-N-isobutylamino-3,5-
dimetilpyrrol (12) the metyl protons were observed at 0.9-1 ppm, and the other methyl protons
are in higher range at 1.8 ppm as triplets under the influence of the electron acceptor SO:N
fragment, manifests itself in.

DMCO

H.C
Fig 1. PMR spectrum of 1-(4-aminophenyl-2-N-isobutylamino-3,5-dimethylpyrrol)

The protons of the NH: group are located at 5,4 ppm asdoublets,and the proton of the NH
group of sulfamide is located at 6 ppm. The peak of the hydrogen atom in the pyrrole fragment
is observed at 7 ppm as a result of the aromatic ring after the protons of the aromaticring.1,4-
substituted aromatic hydrogens are observed at 6.8 ppm in the PMR spectrum. The integrated
intensity of hydrogen in the spectrum corresponds to the number of protons in the substance.

The effect of synthesized sulfamides and their heterocyclic derivatives on the quality of
plastic lubricants was also studied.

Acidic corrosion occurs due to oil and gas fittings, high-pressure gas compressors and
isolating lubricating and lubricant to protect drilled pipe grooves are in constant contact with oil,
gas, napthenic acids, and aggressive substances in the air. On the other hand, corrosion processes
occur in high-pressure valves, compressors and pipeline closures, as a result of corrosion and
corrosion, the valves loosen and the product (oil and gas) leaks out. Therefore, the most
important issue is to further improve anticorrosion and tribiological prporties of plastic
lubricants developed in the laboratory. Extensive testing of synthesized sulfamides and their
heterocyclic derivatives was carried out. Experiments revealed that the presence of urea
fragments in methylene near sulfamide nitrogen (compounds 1,3,4) has different effects
depending on the radical involved in this group. They have a higher tribiological property in the
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presence of a triple butyl group (compound 1,3) in nitrogen. In the absence of this radical, the
anticorrosive and tribological properties are weakened. In the aromatic fragment of sulfamide, in
the presence of the amine group 4 and the butylaminomethylene group next to the sulfamide
nitrogen, the effect of the additive is weakened [8].

The effect of sulfamides on the anticorrosive and tribological proporties of synthesized
isolating-lubricating plastic lubricant AKI-141/1 was set into Tab. 1.

Table 1. Effect of methylene sulfamides and their heterocyclic derivatives on isolating-lubricating
plastic lubricant AKI -141/1 qualitative properties at a concentration of 5%

Lubricant+sulfamide Corrosion, Tribologicalproperties Wear
3% g/m? Critical load Welding load, index
P, H Pw,H
Armatol 238 46.5 780-1000 3180 -
Lubricant AKi-141/1 589 760 2960 34
AKI-141/1 + compound 1 6.2 1050 3380 62
-”-+ compound 3 49 1000 3290 60
-”-+ compound 4 7.1 950 3080 53
-”-+ compound 6 9.3 900 3000 51
-“-+ compound 7 74 950 3200 59
-~ + compound 10 54 1000 3300 60
-”-+ compound 11 5.6 980 3300 60
-“-+ compound 12 5.1 1000 3350 61

The additive effects of pyrrole and pyrrolidone derivatives obtained from 1-9 methylenac-
tive compoundsare almost identical and highly effective.

Thus, the synthesized methylenactive sulfamides and their heterocyclic derivatives possess
high efficiency against corrosion and abrasion as additives in lubricants, and may be used as
additives for them. Simultaneously, these sulfamides cause increase in drop temperature of
isolating-lubricating lubricants by 3-4°C and improve in colloidal stability and plasticity. They
have several times higher anticorrosion and tribological efficiency. The synthesized methylenac-
tive compounds and their heterocyclic derivatives may be widely used in additives in lubricating
plastic lubricants as additives improving anticorrosion and tribological properties [9].

Research method

IR spectra of the synthesized sulfamides were recorded on Specord-75, Nicolet IS-10, NMR
spectra - on Brooker-250 and Tesla-467 spectrophotometers.

The tests of synthesized sulfamides were carried out using standard methods.

Anticorrosive properties of lubricating oils and lubricants were determined by DUST 20502-
75, wear and abrasion properties, wear diameter and wear index by GOST 9495-75.

Synthesis and conversion of urea-containing sulfamides (1-12).

N-alkylaminomethylenesulfamide (1-10).General methodology. 0.1 mol of benzene, p-
toluene or p-aminophenylsulfamide (streptoside), 0.1 mol of paraform of benzaldehyde, 0.1 mol
of active hydrogen compound and 0.01 mol of NaOH are mixed with 50 ml of benzene or
toluene. Dina-Stark is boiled in a sealed flask until the water is completely drained. The product
is cooled and 20-30 ml of hexane is added. The obtained crystals are filtered and crystallized in
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ethanol. Physicochemical properties of methyleneactive sulfamides (1-10) synthesized by this
method are set into Tab. 2.

Table 2. N-Methylenealkylaminoarylsulfamides (1 - 10)

Com- R! R2 R Yield, Tmelting, Gross formula Found,
pound % oC calculated,
%
N S
1 H CeHs -NHCONHC+Ho-t 68.7 175-177 CoH12N203 S 11.93 9.12
11.67 8.37
2 CHs | GeHs -NHCONHC+Ho-t 70.2 150-152 | CivyH2«NsOsS | 11.58 8.79
11.23 8.54
3 H H -NHCONHC+Ho-t 73.8 155-156 | Ci2HwN:OsS | 14.96 11.62
14.77 11.23
4 CHs H -NHCONH: 71.9 283-285 CoHiNsOsS | 17.68 13.71
17.33 13.17
5 CHs H -N(C4Ho)2 82.3 68-69 CisH2sN20O2 S 9.12 1041
8.99 10.26
6 NH: H -CONH2 68.6 85-87 CsHuNzOs S 18.72 14.54
18.39 13.98
7 NH: H -NHC+Hs-izo 70.5 198-200 | Cun HwNsO2S | 16.65 13.01
16.39 12.45
8 NH2 H -NHCONH:2 72.9 118-120 CsHN«OsS | 2342 13.38
23.01 13.11
9 NH: | CeHs -NHCONHC+Ho-t 56.9 192-195 CisH»sN«OsS | 1597 8.73
15.85 8.50
10 NH: H -NHCONHCHo-t 69.6 161-164 | Ci2H20N«OsS | 18.96 10.86
18.67 10.67

1-(4-Methyl or aminophenylsulfanyl)-isobutylamino-3,5-dimethylpyrroles (11,12).The
methods for obtaining are the same as for obtaining sulfamides 1-10.

1-(4-Methylphenylsulfanyl)-N-isobutylamino-3,5-dimethylpyrrole ~ (11). The yield
71.8%), Tmetting 198-200°C, Found, %, N 10.93, S 8.45. C1sH2sN30sS. Calculated, %: N 11.60, S 8.82

1-(4-Aminophenylsulfanyl)-N-isobutylamino-3,5-dimethylpyrrole (12).The yield 67.9%,
Tmetting 208-210°C, Found, %, N 15.73, 5 9.12 . C17H24N4OsS. Calculated, %: N 15.43, 58.79.

Conclusions

Based on the newly developed method, synthesis of new sulfamides based on three-
component reaction in the presence of arylsulfamides, urea and paraform depends on
mediumpH, as well as mobility of the hydrogen atom in the urea, the ring substitutent and the
natural composition of aldehyde.
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SUVARMA SORAITINDO SINTETiK HEKSAPLOID BUGDA
GENOTIPLORINDO BiOKIMYOVI GOSTORICILORIN TODQIQi
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XULASO

Maqaleds suvarma seraitinds tadqiq olunan 15 sintetik bugda niimunasinin daninds biomorfoloji ve keyfiyyat
gostaricilori Oyranilerak, galacakde maqsadyodnlii seleksiya prosesinde yeni yiiksak keyfiyyatli sortlarin yaradilmas:
prosesindo istifade olunma miimiikiinliiyii arasdirilmisdir. Bels ki, Abseron Tacriibe Bazasinda akilmis niimunslarda
secilmis aqromorfoloji alamatlari toyin etmok iiclin her todqiq olunan genotiplarin orta hisselerinden tesadiifi olmagqla
secilorak etiketlonmis 5 bitki 6lciiliib ve onlarm orta qiymeti gotiiriilmiisdiir. Biokimyevi gostericilerinin dyrenilmasi
tigtin bugdanin deninden un goklinda istifade olunmusdur.Naticalor gosterdi ki, dends ziilalin miqdari, 1000 denin
kiitlosi triptofanla tors miitanasibdir. Eloce do, siinbiiliin kiitlosi vo min denin kiitlasi siinbiilciiklorin say1 ilo six
olagadar oldugu miisyyan olunmusdur.Analiz olunan sintetik heksaploid bugda genotiplori arasinda Karahan
sortundan yiiksak ziilal miqdarmna malik niimunslar miisyyen olunmusdur.Naticads Ne64 LANGDON/KU-2098, Ne6
UKR-OD1530.94/Ae.sq.(458) , Ne36 UKR-OD 1530.94/Ae.sq.(311)//EKIZ, No5 UKR-OD 952.92/Ae.sq.(1031), No53
AISBERG/Ae.sq.(369)//DEMIR, No62 LANGDON/KU- 2092 genotiplorden seleksiya proqramlarinda ilkin donor
material kimi istifade edilmasi tdvsiys olunur.

Acar sozlar: sintetik heksaploid bugda, biomorfologiya, ziilal, lizin, triptofan.

VI3YYEHUE BUOMOP®OAOTMUYECKVX Y BUOXUMUYECKINX IMTOKA3ATEAEUTEHOTUIIOB
CUHTETMYECKOW ITIIIEHULILI B YCAOBUSIX ITOAMBA

PE3IOME

B cratee M3A0KEHBI MaTepMaAbl JCCAEAOBaHMAOMOMOP(POAOTMUECKIXY KadeCTBeHHBIX ITOKazaTeaert 15
00pa31]0B CUHTETIYeCKO IIIeHNITb], BRIPAIlleHHBIX B YCAOBMSX II0AMBA , @ TAKKe paccMaTpUBaeTCsl BOBMOXKHOCTD MX
VICITOAB30BaHMS C I[eABI0 CO3JAHNs BHICOKOKaJeCTBeHHBIXHOBBIX COPTOB B IpoIlecce IjeleHalpaBAeHHON CeAeKIUN.
Aas  ompejeseHus  arpoMOpPQOAOTMIECKUX ITPM3HAKOB U3 00pPaslioB, ITOCAKeHHBIX Ha  ATIIIEPOHCKOM
DKCIIepUMeHTaAbHON 0a3e,B CAyJaifHOM MOpsaKe OBLI0 OTOOpaHO TO5 pacTeHmil Ka’KAOTO M3y9eHHOTO TeHOTHIIa, U
CpeJHee 3HayeHMe II0 KaKAOMY IIOKa3aTeAlOObLAO BKAIOUEHO B CTaTUCTHMUECKMil aHaaus. Aas  usydeHus
OMOXMMIUECKIIX CBOVICTB 3ePHO IIIIEHUIIB! IIepeMaablBaloch. AHaAN3 Pe3yAbTaToOB I0Kasal, YTO KOAMIeCTBO Oelka B
sepHe 1 Bec 1000 3epeH 0OpaTHO IPOITOPIIMOHAABHBIKOANIECTBY coAeprKalrerocs: B HemTpunrTogana. Takke ObL10
obHapy>keHO, 4YTO Macca koaoca u Macca 1000 3sepeH TecHO CBA3aHBI C KOAMYIECTBOM KOAOCKOB. Cpean
ITpOaHaAVM3MPOBAHHBIX TeHOTUIIOB CHMHTETIYeCKOl TeKCaIllAOMAHON IIIIeHMITBI OBIAM BBLABAEHBI OOpasIbl ¢ Goaee
BBICOKMM COJep>KaHreM 0OeaKa IO CpaBHEHMIO CO cTaHAapTHBIM copToM Kapaxan. B pesyasrate renotvmnr Noo4
LANGDON/KU-2098, No6 UKR-OD1530.94/Ae.sq.(458) , Ne36 UKR-OD 1530.94/Ae.sq.(311)//EKIZ, No5 UKR-OD
952.92/Ae.sq.(1031), No53 AISBERG/Ae.sq.(369)//DEMIR, No62 LANGDON/KU- 2092 pekoMeHAyeTCsI UCII0Ab30BaTh B
KauecTse OCHOBHOTO AOHOPCKOTO MaTepuaja B CeAeKIIMOHHBIX IIPOrpaMMax.

Karouesbie ca0Ba: cuHTeTHYeCKas! reKcarl10MAHasd MIneHnIa, 6rioMopdoaors, 6eA0K, AU3NH, TPUITOaH.

STUDY OF BIOMORPHOLOGICAL AND BIOCHEMICAL INDICATORS IN SYNTHETIC WHEAT
GENOTYPES IN WATERING CONDITIONS

ABSTRACT

The article presents research materials on biomorphological and qualitative indicators of 15 samples of synthetic
wheat grown under watering conditions and considers the possibility of their use in order to create high-quality new
varieties in the process of targeted selection. To determine the selected agromorphological characters from the samples
planted on the Absheron experimental base, 5 plants were randomly selected of each studied genotype, and their
average value was included in the statistical analysis. To study the biochemical properties, the wheat grain was ground.
An analysis of the results showed that the amount of protein in the grain and the weight of 1000 grains are inversely
proportional to the amount of tryptophan contained in it. It was also found that the weight of the spike and the mass of
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1000 grains are closely related to the number of spikelets. Among the analyzed genotypes of synthetic hexaploid wheat,
samples were identified with a higher protein content compared to the standard Karahan variety. As a result,
genotypes Ne64 LANGDON/KU-2098, Ne6 UKR-OD1530.94/Ae.sq.(458) , No36 UKR-OD 1530.94/Ae.sq.(311)//EKIZ, No5
UKR-OD 952.92/Ae.sq.(1031), No53 AISBERG/Ae.sq.(369)//DEMIR, Ne62 LANGDON/KU- 2092 is recommended to be
used as the main donor material in breeding programs

Key words: synthetic hexaploid wheat, biomorphology, protein, lysine, tryptophan.

GIRIS
Bugda, diinya shalisinin asas kalorili ehtiyaclarimi 6demak {iglin istifads olunan an vacib
bitkidir [7].

Bugda baslonmado istifads olunan taxillar arasinda en yiiksek protein miqdar1 olan taxil
noviidiir. Yer iiziinde yasayan insanlarin giindslik kalorili ehtiyaclarmm 20% -dan goxunun
bugdadan ve bugdadan alinan mahsullar vasitasi ilo tomin edilir [8].

MBohsuldar va gida dayeri daha yiiksek olan bugda novlarinin inkisaf etdirilmosi moaqgsadi
ilo aparilan islar naticasinds madani formalarin genetik miixtalifliyi azalmis, zararvericilars,atraf
miihit stresine vo miixtalif xestaliklore qarsi hassasligl da artmisdir [13]. Buna gors yiiksak-
keyfiyyatli parametrloro malik olan, biotik ve abiotik stress amillorine doziimlii genotiplor
lazzmdir [14]. Madani bugda genin zenginlasdirilmasi ve tekmillagdirilmesi bugdanin yabam
gohumlarindan Aegilops squarrossa ils (2n =14 DD) T.dicoccum (2n = 28, AABB) ve ya T.durum
(2n =28, AABB) novlari arasinda hibridloasmadan sonra sintetik heksaploid ¢oroklik bugdalar (2n
=42, AABBDD) alds edilir [15].

Sintetik heksaploid bugdalar1 (2n = 6x = 42; AABBDD) daha bdyiik mehsuldar potensiala
malik oldugu tesdiglonmisdir [9]. Eloco do bu bugdalarin denin torkibinde ziilalin miqdarinin
¢ox olmasi adabiyyat malumatlar {ist-lists diisiir. Sintetik heksaploid bugdanm terkibinds 12.5-
23.6% arasinda taraddiid edan ziilal mévcuddur [3]. Sintetik heksaploid bugda yumsaq bugdaya
nisbaton daha yiiksak ziilal, lizin, nisasta, B qrup vitaminleri ilo zengin torkibs malikdir [10]. Biz
bilirik ki, amintursularin orqanizmdes ¢atismazlig1 naticasinda bir sira xasteliklor amole galir.
Ovazolunmayan amintursulari orqanizm tersfinden hasil olunmur. Ona gors de qidanin
torkibinds amintursularimin ve elace de avezolunmayan amintursularin yiiksak olmasi orqanizm
tglin faydahdir [1]. Homginin sintetik heksaploid bugda alverigsiz xarici miihit goraitine
doztimlidiir. Bu bugda zsif torpaq ve uygun olmayan iglim seraitinds yiiksek seviyyada
yetisdirils bilar [11]. Yumsaq bugda ilo sintetik bugda genotiplorinin keyfiyyet xiisusiyyatlorini
qarsilasdirdiqda sintetik bugda genotiplarinin statistik olaraq vacib daha ytiksak ziilal miqdarina
sahib oldugu bildirilmisdir [12].

Isin magsadi suvarma seraitinds yetison sintetik heksaploid bugda niimunalarinin biomor-
foloji vo keyfiyyat gostaricilorini dyranilorak, gelocokde maqsadyonlii seleksiya prosesinda yeni
yliksak keyfiyyatli sortlarn yaradilmasi istifads olunma miimiikiinliiyti aragdirilmas: olmusdur.

TODQIQATIN METODU

Todgigat magsadilo introduksiya olunmus 15 sintetik heksaploid bugda genotiplori No2
AISBERG/Ae.sq.(511), Ne5 UKR-OD 952.92/Ae.sq.(1031), Ne6 UKR-OD1530.94/Ae.sq.(458), No8
AISBERG/Ae.sq.(369)//DEMIR, Ne13 LEUCS84693/Ae.sq.(1026)//GEREK79, Ne18 UKR-OD
1530.94/Ae.sq.(311)//EKIZ, Ne36 UKR-OD  1530.94/Ae.sq.(311)//EKIZ, Ne40 UKR-OD
1530.94/Ae.sq.(312)//BAGCI2002, No52 AISBERG/Ae.sq.(369)//DEMIR, No53 AISBERG/Ae.
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sq.(369)//DEMIR, Ne58 UKR-OD952.92/Ae.sq.(409)//SONMEZ, Ne59 LANGDON/AE 929, No62
LANGDON/KU- 2092, Ne64 LANGDON/KU-2098, No66 LANGDON/KU-2105 ve bir standart
Noll Karahan sortu Abseron TB-da okilmisdir. Analizlor asasen timumi gebul olunmus
metodlarla aparilmisdir [2]. Genotiplerds ziilalin miqdarmmn tayini Keldal iisulu ils aparilr.
Narm tiytidiilmiis nitmunadan 0,3-0,5 qr gotiiriib, Keldal kolbasina tokiilarak {izarins 5-7 ml qati
sulfat tursusu, 1 qr katalizator slave edilib yandirihr. Keldal aparatinda qovulur, sonra
titirlanarak azotun miqdar: teyin edilir.

Lizinin miqdarini iss A.S.Museyko va A.F.Sisoeva iisulu ils iki tekrar olmagla probirkaya 30
mgq un alava edib, 2%-1i Na2COs -da 10 daq. 80° -do su hamaminda hidroliz etmakls toyin edilib.

Niimunslords triptofanin miqdarmi A.Ermakov, N.R.Yaros tisulu ilo toyin edilir. Bunun
tictin 200 mq narm {ytidiilmiis niimunadan gotiiriib 100 ml 6l¢ii kolbasma tokiiliir. 25%-li KOH
-da hall olmus 4%-li jelatin mahlulu tokiiliir. 18-20 saat miiddstinds 40°C temperaturda hidroliz
edilarok tayin edilir .

TODQIQAT ISININ MUZAKIROSI VO ONUN NOTICOLORI

Todgigat {iclin suvarma soraitde sepilmis 15 sintetik heksaploid bugda genotiplorinden
mohsul toplanaraq 5 mehsuldarhq elementi tizro miiqayiseli tohlil edilmisdir (Cadval 1).
MBohsuldarhiqda ssas govdadaki siinbiiliin kiitlesi timumi mehsuldarhigin asasini tegkil edir. Bu
elementds bag veran doyisiklik bir siinbiilds olan donin kiitlasine, sayina ve min denin kiitlasine
birbasa tesir edir. Cadveldon goriindiiyti kimi stinbiiliin kiitlesi Nel13LEUC84693/Ae.sq.
(1026)//GEREK79, Ne18 UKR-OD 1530.94/Ae.sq.(311)//EKIZ, Ne40 UKR-OD 1530.94/Ae.sq.
(312)//BAGCI2002, No52 AISBERG/Ae.sq.(369)//DEMIR niimunolorinde daha yiiksakdir. No2
AISBERG/Ae.sq.(511) , Ne36 UKR-OD 1530.94/Ae.sq.(311)//EKIZ, Ne59LANGDON/AE 929, Ne62
LANGDON/KU- 2092, Ne64 LANGDON/KU-2098 , Ne66 LANGDON/KU-2105 genotiplar
standart Karahan sortundan asagi natice gostermisdir. Sintetik heksaploid bugda genotiplari
stinbiiliin kiitlesinde artma miisahide olunmusdur. Moasalon: Ne52 AISBERG/Ae.sq.(369)//
DEMIR, Nel13LEUC84693/Ae.sq.(1026)//GEREK79 voa Nel8 UKR-OD 1530.94/Ae.sq.(311)//EKIZ
niimunsaleri daha yliksek gosterici gostormisdir. Ne59 LANGDON/AE 929, Neo64
LANGDON/KU-2098 , Ne8 AISBERG/Ae.sq.(369)//DEMIR, No6 UKR-OD1530.94/Ae.sq.(458) bir
neco olamota gora, No53 AISBERG/Ae.sq.(369)//DEMIR , Ne62 LANGDON/KU- 2092 , No66
LANGDON/KU-2105 min dan kiitlesine gors yiiksek natica gostardiyi tigiin seleksiyada istifada
maslohat goriiliir.
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Cadval 1. Abseron TB-da okilmis sintetik heksaploid bugda niimunslarinda
mohsuldarliq géstericilarinin miiqayisesi (2017)

No Niimunslarin ad1 BB (sm) | FLL (sm) | SU SPS SK MDK
(sm) | (edod) | (qn) | (q)
1 No2 AISBERG/Ae.sq.(511) 100.82 18.2 11.1 20.0 2141 | 4741
2 No5 UKR-OD 952.92/Ae.sq.(1031) 98.0 17.5 9.94 17.2 3.034 | 459
3 No6 UKR-OD1530.94/Ae.sq.(458) 97.2 15.74 11.0 19.0 2.768 | 49.7
4 No8 AISBERG/Ae.sq.(369)//DEMIR 1094 20.76 11.6 16.6 3.080 | 40.9
5 Ne13LEUC84693/Ae.sq.(1026)//GEREK79 | 91.2 23.72 10.86 | 16.8 3.393 | 4097
6 No18 UKR-OD | 102.6 14.2 1428 | 182 3.345 | 46.27
1530.94/Ae.sq.(311)//EKIZ
7 Ne36 UKR-OD | 104.6 16.4 1014 | 164 2485 | 43.71
1530.94/Ae.sq.(311)//EKIZ
8 No40 UKR-OD | 923 14.8 11.7 18.0 3115 | 43.52
1530.94/Ae.sq.(312)//BAGCI2002
9 No52 AISBERG/Ae.sq.(369)//DEMIR 96.0 17.74 1126 | 17.8 3.670 | 42.94
10 No53 AISBERG/Ae.sq.(369)//DEMIR 934 18.14 11.4 18.8 2.646 | 51.29
11 No58 UKR- | 92.0 132 11.7 19.6 2.854 | 44.27
0D952.92/Ae.sq.(409)//SONMEZ
12 No59LANGDON/AE 929 92.6 17.6 13.92 | 194 2279 | 48.18
13 No62 LANGDON/KU- 2092 101.6 18.7 11.8 16.0 2.392 | 49.46
14 No64 LANGDON/KU-2098 1114 17.34 14.7 15.8 1.669 | 56.26
15 No66 LANGDON/KU-2105 98.6 15.76 12.16 | 17.0 1.891 | 48.11
16 No1l KARAHAN 88.8 20.3 12.54 | 18.8 2.698 | 46.6

BB- bitkinin boyu, FLL- bayraqyarpagmn uzunlugu, SU- siinbiiliin uzunlugu, SPS -
stinbtildaki stinbiilciiyiin say1, SK - stinbiiliin kiitlasi, MDK -min danin kiitlasi

N.Lyaskovski (1936) ilk dafs olaraq Rusiyanin Avropa hissasinde dends ziilalin miqdarmin
12.2%- dan 26.5% -o qadar deyismasinin havanin temperaturu va nisbi riitubatliyi, yagmtlarin
miqdari, miivafiq aqrotexniki seraitlo ve sortun bioloji xiisusiyyetlari ilo bagh oldugunu qeyd
etmisdir. Sonralar bu istiqameatda aparilmis ¢oxsayl tadqgiqatlarla bu fikrin diizglinliiyti bir daha
tosdiq edilmisdir [4.5.6] . Analiz olunan sintetik heksaploid bugda genotiplari arasinda demak
olar ki, en yiiksek ziilal (quru ¢okiye gors) Ne64 LANGDON/KU-2098, No6 UKR-
OD1530.94/Ae.sq.(458), Ne36  UKR-OD  1530.94/Ae.sq.(311)//EKIZ, ~ No5  UKR-OD
952.92/Ae.sq.(1031) olmusdur ki, bu standart Karahan sortundan ytiiksokdir (Cadval 2). Triptafan
gostoricisi iss an  yiikkssk  Ne53  AISBERG/Ae.sq.(369)//DEMIR, Ne36 ~ UKR-OD
1530.94/Ae.sq.(311)//EKIZ, Ne62 LANGDON/KU- 2092, Ne64 LANGDON/KU-2098 olmusdur ki,
bu da standart sortdan yiiksekdir. Digar sintetik heksaploid bugda gosterilon bu niimunslarden
asagl notice gostorseds sortdan asagl ve yuxari natice gostermisdir. Triptofan maddslar
miibadilasinin siiratlonmasine tesir edir.
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Cadval 2. Abseron TB-da sintetik heksaploid bugda genotiplarinin biokimyevi géstericileri (2017)
No Niimunolerin ad1 Ziilal Triptofan Lizin
(Ne5.7%) | 100 qr-da | Ziilala 100 qr-da | Ziilala
mgq-la gora %-lo | mq-la gora  %-
Ia
1 Ne2 AISBERG/Ae.sq.(511) 12.3 110 0.89 256 0.20
2 No5 UKR-OD 952.92/Ae.sq.(1031) 15.8 95 0.60 256 1.62
3 No6 UKR-OD1530.94/Ae.sq.(458) 15.5 95 0.61 220 1.41
4 No8 AISBERG/Ae.sq.(369)//DEMIR 13.8 100 0.72 220 1.59
5 Ne13LEUC84693/Ae.sq.(1026)//GEREK79 10.5 95 0.90 293 2.79
6 Ne18 UKR-OD 1530.94/Ae.sq.(311)//EKIZ 14.7 100 0.68 220 1.49
7 Ne36 UKR-OD 1530.94/Ae.sq.(311)//EKIZ 154 120 0.77 293 1.90
8 Ne40 UKR-OD 14.7 60 040 220 1.49
1530.94/Ae.sq.(312)//BAGCI2002

9 No52 AISBERG/Ae.sq.(369)//DEMIR 12.7 110 0.86 256 2,01
10 No53 AISBERG/Ae.sq.(369)//DEMIR 134 120 0.89 256 191
11 No58 UKR-OD952.92/Ae.sq.(409)//SONMEZ | 12.4 100 0.80 183 1.47
12 No59LANGDONY/AE 929 12.2 100 0.81 256 2.09
13 Ne62 LANGDON/KU- 2092 11.8 120 1.01 238 2,01
14 No64 LANGDON/KU-2098 17.1 120 0.70 256 1.49
15 No66 LANGDON/KU-2105 11.7 110 0.94 256 2.18
16 Nell KARAHAN 144 95 0.65 220 1.52

On yiiksak lizin Nel3 LEUC84693/Ae.sq.(1026)// GEREK79, Ne36 UKR-OD 1530.94/Ae.sq.
(311)// EKIZ sintetik bugda niimunslerinde miisahide olunub. ©n asag1 lizin No58 UKR-
0D952.92/ Ae.sq.(409)// SONMEZ sintetik bugda genotipinds miisyyen olunmusdur ki, sortdan-
da asag1 notico gostormisdir. Todgigat naticesinde malum olmusdu ki, niimunsalerin deninds
ziilalin migadr1, min den kiitlesi ile ters miitanasibdir.

Belalikls, apardigimiz tocriibalerin noticalerine asasen stinbiildeki siinbiilciiyiin say1,
stinbiiliin kiitlesi, min denin kiitlasi va s. stinbiilciiklarin say1 ile six alagadar olub, sortun bioloji
xiisusiyystinden, biotik ve abiotik geraitdsn, aqrotexniki qulluqdan va bir sira diger amillsrden
ashiligi miisyyen edilmisdir. Analiz neticelarine esasen ziilal 10.5-17.1%, lizin 0,20-2.79%,
triptofan 0,40-1.01 % arasinda deyismisdir. Todqiq olunan sintetik heksaploid bugda genotiplori
arasinda Karahan sortundan yiiksek ziilal , lizin miqdarma malik niimunaler miisyysn
olunmugdur. Naticads Ne64 LANGDON/KU-2098, No6 UKR-OD1530.94/Ae.sq.(458) , No36 UKR-
OD 1530.94/Ae.sq.(311)//EKIZ, No5 UKR-OD 952.92/Ae.sq.(1031), Ne53 AISBERG/Ae.sq.
(369)//DEMIR, Ne62 LANGDON/KU- 2092 bu genotiplarden seleksiya proqramlarinda ilkin
donor material kimi istifads edilmasi tovsiye olunur.
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XULASO

Magqaleds Azerbaycan respublikasimin S$aki rayonu erazisinden toplanilmis ve teyin edilmis humus saprotrof
gobalok novleri, onlarin taksonomik strukturu, yetisdiyi substrat, yasayis miihiti, rast gelindiyi yiiksokliklor vo yer
adlar1 geyd edilmisdir. Arasdirma neticesinds 28 humus saprotrof gébelok névii miiayyen edilmisdir. Qeyds alinmis
makromisetlor arasinda Agaricus campestris, Lepista nuda, Morchella esculenta yemoli, Galerina marginata goboloyi
isa dliimciil zoharli hesab edilir.

Acgar sozlar: kaftar halgast, maskan, miseli, Naringala, sam mesasi
HUMUS SAPROTROPHIC MACROMISETES OF THE SHAKI DISTRICT

The article reports humus saprotrophic fungal taxa collected and determined from the territory of Sheki region of
the Republic of Azerbaijan, their taxonomic structure, substrate, their habitat, altitudes and locations. As a result of the
study 28 humus saprotrophic mushrooms were identified. Among the registered macromycetes Agaricus campestris,
Lepista nuda, Morchella esculenta are edible, and Galerina marginata is deadly poisonous.

Keywords: fairy ring, habitat, mycelium, Narinqala, pine forest
T'YMYCOBBIE CATIPOTPO®HBIE MAKPOMMCETHI INEKMTHCKOI'O PAVIOHA

B craTbe IpuBeJeHbI TAKCOHBI TYMYCOBBIX CAIIPOTPO]HBIX IPIOOB, COOPAHHBIX U OIIpeeAeHHBIX Ha TEPPUTOPUN
Mexnuckoro paitoHa AszepOaiigkaHckoit PecrryOanky, gaHa TaKCOHOMIYeCKas CTPYKTypa, cyOcrpar m Mecrta cOop,
MecTa MX OOMTaHMsI, BBICOTHL B pesyabpTarte mccaejoBaHMs BBLIBAEHO 28 IyMyCOBBIX CallpOTpOHBIX Ipubos. Cpean
3aperucTpUpPOBaHHBIX TYMYCOBBIX CalpOTPOQHBIX MaKpPOMMIIETOB €CTh ChelOOHBle TIpuOBI, Takne Kak Agaricus
campestris, Lepista nuda, Morchella esculenta u Galerina marginata KaTopmit SBAsSeTCSI CMepPTEeALHO SAAOBUTHIM
rpubOM.

Karouesrle ca0Ba: BeAbMUHBI KPYTH, cpeda oOmTaHus, Mutieanit, HapuHraaa, cocHOBBII Aec

Giris

Azarbaycanda makromisetlorin Gyronilmesine 6ton asrin 60-c1 illarinden baslanilmisdir.
Boyiik oksariyyati respblikamizin erazisinden toplanilmis ve AMEA Botanika Institutunun
mikoloji her- barisinds depozit edilmis 200-den ¢ox cins ve 800 novii shate edan 1982 niimuns
herbaride saxlanilir $eki rayonunun mikobiotasi son 10 il arzinds nisbaten intensiv arasdirilmais,
miixtelif erazilerinden forqli illor ve forgli movsiimlarde toplanilmis gobsleklarin teyinati
aparilmis, 13 sira, 41 fosils, 85 cinse aid, 147 név ve novdaxili takson geyds almmusdir ki,
bunlardan 50-ys yaxmi Azasrbaycan mikobiotasi tigiin yenidir [8].

Humus saprotrof ekoloji qrupuna daxil olan makromisetlor asasen mese dosenayinds, otlaq
arazids, okin saholarinds, peyilni orazilords, bol clirlintiilii srazilerds, bitki ve heyvan
qaliglarmin oldugu yerlords rast golinir. Yuxarida qey edilmis qidali miihitlorde gobalok
mitselilori homin maddslerin sarhaddine dogru inkisaf edsrak yayilir ve bazen kaftar halqasi
amola gotirir (Coprinus Pers., Mycena (Pers.) Roussel kimi cinslorin bazi ndvleri) [3]. Bunlar
“caduger halgast” adlandirihir ve bazen insanlar tersfinden ehtiyyatla yanasilir. Ovvallar Isvegra
vo Rusiya kimi oOlkelorin kendlilori hesab edirdi ki, “seytan halqasi” adlandirdiglar1 bu
quruluglar ovsunlanmis xazinslarin yerini bildirir hansiki bu xazinalari ancaq miinaccimlar tapa
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bilar. Oslinds isa kaftar halqasmin amsals galma sebabi ¢ncaki il meyve cismi amsals gatirmis
miseli hissasinin meyva cisminin ¢iirlimasi sabebila clirlimasi ve bir daha hamin hissasnin
karpofor (meyve cismi) yarada bilmemasidir [3]. Hollandiya kendlileri bu tip halqalarin
daxilinde gecalor seytanlarin yag bisirdiyini hesab edirdi. Almaniyada iss kendliler cinlarin rags
meydangast oldugunu qeyd edirdilor. Shalinin six yasadig1 orazilorde kaftar halqalarmin
diametri 25-30 m-den bdyiik olmur ve ya qurig-qiriq qovsler formasinda olur. Simali Amerikanin
bazi statlarinda 80-200 m diametri olan kaftar halqalarina rast golinir [8]. Humus saprotroflar:
yetisdirklori arazide substratin minerallasmasina da xidmat edir.

Papaqli gobaleklar da digar canlilar kimi 6ziinemaxsus miixtelif yasayis miihitlerine uygun
ekoloji qruplar formalagdirirlar. Bunlara misal olaraq mikorizal, humus saprotrof, ksilotrof,
parazit kimi ekoloji qruplar1 gostermak olar [8]. $aki rayonu srazisinde név sayma gore an gox
rast galinan gobaleklar mikoriza amsle gatiran noévlerdir [8]. Tadqiqat isinin magsadi rayonda
rast golinean mega dosenayi, otlaq ve ciiriintiilii arazilarde biten makromisetlarin taksonomik
strukturunun miieyysn edilmesi, onlarin rast goalindiyi yiiksokliklor, movsiimilik, qida
shamiyyati vo s. kimi xiisusiyyatlorinin geyds alinmasidir.

Material vo metodlar

Todgiqat obyektlori Soki rayonu orazisinden toplanilmisdir. Niimunalorin toplanildig:
orazinin adi, deniz saviyyesinden yiiksakliyi qeyd edilmisdir (Seki geher Yuxaribas qoruq
arazisi: (d.s.y. 770 + 50-70 m), Sehidler xiyaban1 yaxinhginda gebiristanhq: (d.s.y. 600 + 50-70 m),
Narmngala sam mesesi (d.s.y. 1100 + 50-70 m), Mustafabay palidh fistiqli, sabalidh fistiqh
enliyarpaqli mesa (d.s.y. 820 - 930 m), Yuxaribas qorugu orazisinde. (750-780 m. Seki rayon
Yaylaq yaxinhg (1700-2000 m.), Sehidlar xiyaban1 yaxinhgi mess (650-700 m.), Bas Kiingiit kendi
(950-1000 m) kimi forqli arazilords, miixtalif fasillords toplanilmisdir).

Niimunolarin fenotipik slamsatlari geyds alinmis ve mikroskopik (Nikon Eclipse E 100,
ZEISS) izlanilma aparilmisdir. 20 6lgmanin ortalamasina asasan, spor dlgtileri, onlarin, rangi, for-
mas, qilafin qurulusu, kiseli gobaleklards kisslarin qurulusu, uzunluq ve diametri nazars alin-
migdir. Toyinat tiglin miivafiq toyinedici adebiyyatlardan istifads edilmisdir. [1, 2, 3, 4, 5, 6, 12,
13, 15]. Gobolaklarin gida shamiyyati, yayilmasma dair malumatlar geyd edilmisdir. Toyin edil-
mis niimunalerin boyiik aksariyysti AMEA Botanika Institutunun herbarisine (BAK) depozit edil-
misdir. Gobalak ndvlarinin yiiksaklikden asili olaraq rast gelinmasines diqqet yetirilmisdir [13].

Noaticaloar va onlarin miizakirasi

Taksonomik tarkib. Saki rayonu orazisinden toplanilmis ve toyin edilmis humus saprotrof
gobolaklari iki soba (Ascomycota, Basidiomycota), dord sira (Agaricales, Geastrales, Pezizales,
Phallales), doqquz fesilo (Agaricaceae, Geastraceae, Helvellaceae, Hymenogastraceae,
Lycoperdaceae, Morchellaceae, Phallaceae, Psathyrellaceae, Mycenaceae) vo 18 cinse (Agaricus L.,
Bovista Pers., Chlorophyllum Massee, Clitocybe (Fr.) Staude, Coprinopsis P. Karst.,, Coprinus,
Dissingia K. Hansen, X.H. Wang & T. Schumach., Echinoderma (Locq. ex Bon) Bon, Galerina Earle,
Geastrum Pers., Infundibulicybe Harmaja, Lepiota (Pers.) Gray, Lepista (Fr.) W.G. Sm.,
Leucoagaricus Locq. ex Singer, Macrolepiota Singer, Morchella Dill. ex Pers., Mycena, Phallus Junius
ex L.) aid 28 névden ibaratdir [9].

Gobaloklarin yiiksaklik iizra paylanmasi. L1 Prilipkonun [13] Azerbaycan respublikasmnda
bitkilor yiiksoklik tizro paylanmasi {izro miioyyen edilmis yiiksakliklor nezers alinaraq
gobalaklarin yayilmasi tahlil edilmisdir (Cadval 1) [9].
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Cadval 1. Soki rayonun arazisindo rast gelinon humus saprotrof gobaloklorin hiind{irliiy1 gére paylanmasi.
Nov adlan Yiiksokliklar
Asag1dagliq500 | Ortadaghq800 | Yiiksok dagliq Subalp 2200
(600)-800 (900) (900)- 1700 1700 (1800)- 2000 | (2300) —2400
(2200-2300) (2600)
4 5

1 2
Agaricus campestris
A. porphyrizon
A. subfloccosus
A. sylvicola

Bovista plumbea

Chlorophyllum rhacodes

Clitocybe martiorum
Coprinopsis atramentaria
C. picacea

Coprinus comatus +

|+ |+ [+ |+ [+ ][+ ]|+ |+]+ |

Dissingia leucomelaena

Echinoderma asperum

Galerina marginata

Geastrum saccatum +
Infundibulicybe gibba
Lepiota cristata +

L. ignivolvata
L. subgracilis

o e o o o T

Lepista nuda
Leucoagaricus carneifolius +
Macrolepiota procera
M. mastoidea +

+
+
+

Morchella conica

M. crassipes

M. esculenta

M. rotunda
Mycena pura
Phallus ravenelii

+l+ |+ |+ ]+ |+

Bu bolgiiys asasen aran-dagatoayi 400 m, asag1 dagliq 500 (600) — 800 (900), orta daghq 800
(900) — 1700, yiiksek dagliq 1700 (1800) — 2000 (2200-2300), subalp 2200 (2300) — 2400 (2600), alp
2400 (2600) — 3200 deniz seviyyesinden yiiksokds yerlasir. Halolik aran dagetoyi ve alp
yliksokliklorinde bizim torafimizdon makromisetloro rast gelinmemisdir. Diger yiiksokliklor
tizra makromisetlorin paylanmasi ise asagidak: kimidir. Leucoagaricus carneifolius (Gillet) Wasser,
Morchella crassipes (Vent.) Pers., M. rotunda (Pers.) Boud., Phallus ravenelii Berk. & M.A. Curtis
makromisetlari yalmz asagr daglhq erazids, Agaricus subfloccosus (J.E. Lange) Hlavacek, Agaricus
sylvicola, Bovista plumbea Pers., Chlorophyllum rhacodes (Vittad.) Vellinga, Clitocybe martiorum J.
Favre, Dissingia leucomelaena (Pers.) K. Hansen & X.H. Wang, Infundibulicybe gibba (Pers.)
Harmaja, Lepiota ignivolvata Bousset & Joss. ex Joss., Lepiota subgracilis Kithner, Bull., Lepista nuda
(Bull.) Cooke kimi novlar yalniz orta daghq yiiksakliyinds, Agaricus campestris L., Coprinopsis
picacea (Bull.) Redhead, Coprinus comatus (O.F. Miill.) Pers., Galerina marginata (Batsch) Kiihner,
Geastrum saccatum Fr, Lepiota cristata (Bolton) P. Kumm., Morchella conica Pers., Mycena pura
(Pers.) P. Kumm. asag1 daghq ve orta daghq erazilerds, Macrolepiota mastoidea (Fr.) Singer orta
daglhq ve yiiksek daghqda, Coprinopsis atramentaria (Bull.) Redhead, Morchella esculenta (L.) Pers.
asagl daglqg, orta daghq ve yiiksak daglq yiiksakliklerinds, Agaricus porphyrizon P.D. Orton
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asag1 dagliq, orta daghq ve subalp yiiksakliklarinds, Macrolepiota procera (Scop.) Singer iso asag1
daghq, orta daghq, yiiksek dagliq va subalp yiiksakliklerinds rast galinmisdir [5, 8, 9, 13].

Magqalada qgeyd edilmis névler bir ve ya bir nega forqli substratlarda rast galinmisdir (Sakil
1). Bunlardan Galerina marginata sam qozasi, qurumus budaq, meso dosenayi vo cliriintii
tizarinds, Coprinopsis atramentaria meso dosenayi, peyin vo sonmiis komiir tizerinds, Agaricus
campestris peyin va otlaq arazids, Coprinus comatus sam mesosi dosenayi ve ¢omonlik arazids,
Lepiota cristata enliyarpaqli meso dosenayi ve otlaq arazids, Macrolepiota procera enliyarpaqh meso
dosenayi ve yaylaqda otlaq erazids, Morchella esculenta meso dosenayi ve otlaq arazides, Mycena
pura enliyarpaqli ve iynayarpaqli mesas dogenayinds rast gelinmisdir. Yalniz bir habitatda rast
golinan gobalaklars ise asagidaki taksalar1 misal gostere bilerik: Agaricus porphyrizon, Agaricus
sylvicola, Dissingia leucomelaena, Morchella conica, Morchella crassipes, Morchella semilibera,
Echinoderma asperum, Lepiota cristata, Lepiota ignivolvata, Lepiota subgracilis, Leucoagaricus
carneifolius, Clitocybe martiorum, Infundibulicybe gibba, Lepista nuda, Lepista personata, Coprinopsis
picacea, Geastrum saccatum kimi makromisetlor yalmz enliyarpaql mess dosensyinds, Bovista
plumbea, Macrolepiota mastoidea gobaloklari yalmz otlaq erazids, Chlorophyllum rhacodes vo Phallus
ravenelii kimi gobalok novlarini iss yalniz iynayarpaqli mesa dosenayinds rast galinmisdir [1, 3,
4,5,9].

Sakil 1. Soki rayonu arazisinda rast gelinan bazi humus saprotrof makromisetlar: 1. Chlorophyllum rhacodes 2. Clitocybe
martiorum 3. Coprinopsis picacea 4. Coprinus comatus 5. Galerina marginata 6. Geastrum saccatum 7. Lepista nuda 8. Lepista
personata 9. Macrolepiota procera 10. Morchella crassipes 11. M. rotunda 12. Mycena pura.
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Bir neg¢o il arzinda farqli fesillorde vo fargli aylarda aparilmis todqgiqatlarin naticesi olaraq
Cadval 2-do geyd edilmis mslumatlar miisyyonlosdirilmisdir. Codvelo noezer saldiqda bazi
makromisetlarin bir nege fasilde rast gelindiyini gors bilarik. Bunlardan Geastrum saccatum,
Macrolepiota mastoidea, M. procera vo Mycena pura yay ve payizda, Coprinopsis atramentaria yaz,
yay vo payizda rast gelinmisdir. Arasdirmalar noticesinde miioyyon edilmisdir ki 15
makromisets (Agaricus campestris, A. porphyrizon, A. subfloccosus, A. sylvicola, Chlorophyllum
rhacodes, Clitocybe martiorum, Coprinopsis picacea, Coprinus comatus, Echinoderma asperum, Galerina
marginata, Lepiota cristata, L. ignivolvata, L. subgracilis, Lepista nuda, Leucoagaricus carneifolius) yalniz
payiz aylarinda, alti makromiseto (Bovista plumbea, Dissingia leucomelaena, Morchella conica, M.
crassipes, M. esculenta, M. rotunda) yalniz yazda, iki gobalok noviins iss yalniz yay aylarinda rast
golinmisdir (Infundibulicybe gibba, Phallus ravenelii). Halalik qis aymnda humus saprotrof gobalok
novii geyds alinmamugdr.

Cadval 2. Gobalak taksalarinin fesillor ve aylar iizre rast gelinmasi.
Gobalak taksalar Qs Yaz Yay Payiz

Q

19

~ [Yanvar
w [Fevral
w [Mart
w1 [Aprel
o May

< [[yun

o [fyul

«© |Avqust
= [Sentyabr
3 [Noyabr
= [Dekabr

1
Agaricus campestris

+ |+ |2 Oktyabr

A. porphyrizon
A. subfloccosus

+

A. sylvicola +

Bovista plumbea +

Chlorophyllum rhacodes +

Clitocybe martiorum +

Coprinopsis atramentaria + + +
C. picacea

Coprinus comatus

Dissingia leucomelaena +
Echinoderma asperum +

Galerina marginata + +

Geastrum saccatum + + +
Infundibulicybe gibba +
Lepiota cristata + +

L. ignivolvata +

L. subgracilis +
Lepista nuda +

Leucoagaricus carneifolius

Macrolepiota procera + +
M. mastoidea + +

Morchella conica +

M. crassipes

M. esculenta +
M. rotunda
Mycena pura + + +
Phallus ravenelii

++ |+ [+

Humus saprotrof gobalaklar arasinda keyfiyyetli ve insanlar tarsfinden havesls toplanilan
novlarls yanasi zoharli ve 6liimciil zeharli ndvlersa da rast gelinir. Novlerden Agaricus campestris,
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Coprinus comatus, Morchella conica, M. esculenta, Lepista nuda kimi makromisetlor insanlar
torafindan kiitlavi sakilde yigilaraq istifads edilan humus saprotrof gobsleklardandir. Maqalade
geyd edilen taksalar igerisinde ¢oxlu sayda zsharli gobalaklare ve bir ndv oliimciil zaharli
gobaloya do rast golinir. Galerina marginata esasen payizda, az halarda iss yazda farqli
habitatlarda rast galinen oliimciil zoharli gobaloklordendir [3, 4].
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ABSTRACT

The forest is a biologically living organism.The study and analysis of natural phenomena and processes in the
forest is very difficult, but at the same time important problem.Our research object is the forest landscape of Shamakhi
region.The main purpose of the work is monitoring the forest landscape in the area on the basis of remote sensing and
aerospace methods.Due this reason we used MODIS data, Landsat 8 and Sentinel 2, Sentinel 3 satellite data.In order to
use this data in together, we will use the Global Forest Watch web open forest information platform.Based on the
information obtained from the this platform, the tree cover loss and tree cover gain indicators for different years of the
research objectwill be analyzed.In addition, forest fires have been analyzed by remote sensing data over the years and
ways to solve fire problems have been given. Generally this paper shows the importance of remote sensing methods in
the forest monitoring system.

Key words: remote sensing, forest, forest fire, tree cover loss

MOSAFODON ZONDLAMA METODLARI OSASINDA SAMAXI RAYONUNUN MESO LANDSAFTININ
MONITORINQININ APARILMASI

XULASO

Bildiyimiz kimi meso bioloji baximdan canli orqanizmdir. Mesode geden tebii hadiseler ve proseslorin
Oyranilmasi va tehlili olduqca miirakkeb lakin eyni zamanda bir o qoder de shemiyyastli isdir.Tedqiqat obyektimiz
Samaxi rayonunun megos landsaftidir. Isin asas maqsadi masafodan zondlama v aerokosmik metodlar asasinda arazide
olan mesa landsaftinin monitoringinin aparilmasidir.Bunun {igiin MODIS verilonlorinden, Landsat 8 ve Sentinel 2,
Sentinel 3 peyk melumatlarmdan yararlanacayiq. fsde bu verilanlarden kompleks sokildo istifade etmok {igiin Global
Forest Watch web agiq mesa informasiya platformasindan istifade edaciyik.Platformadan alinmis mslumatlar ssasinda
tadqiqat obyektinin miixtelif illor {izro meso Ortiiyii itkisi eyni zamanda bununla yanasi mese Ortiiyiiniin barpast
gostaricileri tohlil olunacaqdir.Olave olaraq illar {izrs megs yangmlar: masafeden zondlama verilanleri ils tohlil edilmis
vo yangm problemlorinin aradan qaldirilma yollari verilmisdir.Umumiyyetlo bu isde mesafoden zondlama
metodlarimn megs monitoringi sisteminds shamiyyati gosterilmisdir.

Acar sozlar: masafoden zondlama, meso, mess yanginlari, mesalorin moahvi

MOHUTOPVHT AIECHOT'O AAHAIIIA®TA IITAMAXVHCKOI'O PAMIOHA HA OCHOBE METO/0B
AVNCTAHIIMIOHHOI' O 30HANPOBAHNSI

PE3IOME

/lec — 9TO GMOAOTITIECKY JKUBOYI OpTaHm3M. VI3ydeHne 11 aHaAM3 TPUPOAHBIX ABAEHNI U IPOIIECCOB B A€Cy OYeHb
CJAOXKHasI, HO B TO 3Ke BpeMs Ba>kHas 3aJada. OOBEKTOM HallleTo MCCAeAOBaHMs sBAAETCs AecHoit AaHAmadr [Hama-
XMHCKOTO parioHa. OCHOBHOI! 11eAbI0 PaOOTHI ABASIETCSI MOHUTOPUHT A€CHOTO AaHAIAadTa MECTHOCTI Ha OCHOBe AVIC-
TaHITMOHHOTO 30HAVIPOBAHNS ¥ aDPOKOCMITIECKIIX MeTOA0B. B ¢BsA3u ¢ 9TuM ncroan3opaanch daauasie MODIS, ciytan-
koBble JaHHbIe Landsat 8 1 Sentinel 2, Sentinel 3. UToGs! 1cI104b30BaTh 5TN AaHHBIE BMECTe, MBI OYA€M JICII0Ab30BaTh
Beb-1aatgopmy OTKprITOl MHPopMarym o Aecax Global Forest Watch. Ha ocrose mrdopmariym, moaydeHHO ¢ 9T
raatgopmsl, O6yAyT IIpOaHaAU3UPOBAHBI IIOKa3aTeAy YOBIAM U IPUPOCTa APEBECHOTO IOKPOBAa AASl Pa3HBIX €T
oObeKTa rccaeoBanysl. Kpome Toro, AecHsle o>kapbl ObLAY ITPOaHAAM3UPOBAHEI C TIOMOIIBIO AAHHBIX AVICTAHIIVIOH-
HOTO 30HAMPOBaHIsI Ha ITPOTSI>KEeHMM MHOTUX €T, ¥ OBLAM AaHBI CIIOCOOBI pellleHNs] IpoOaeM ¢ roxkapaMu. B rieaom
9Ta CTaThs IIOKa3bIBaeT Ba>KHOCTh METOAOB AVCTAHIIVIOHHOTO 30HAVMPOBaHM: B CHICTeMe MOHUTOPYHIA A€COB.

Karouessle caosa: AVICTaHIIJIOHHOE 30HANPOBaHME, AeC, AeCHOU I1o>Xap, 1I1oTeps1 A€CHOTO ITIOKpOBa.
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INTRODUCTION

The ancients saw the forest as food source of theirlivelihood. Forests are one of the living
organs and key control parts of an ecosystem][2, p 3].Over time, people's attitudes towards forests
have changed, and due to the development of livestock and agriculture, forests have been
subjected to mass anthropogenic impacts.Today one of the main problems in the world,
including Azerbaijan, is deforestation. The main causes of deforestation are forest fires, droughts,
pest infestation and atropogenic impact. It is necessary to solve these problems to prevent
deforestation. As a result of the development of science and technology in modern times, the
study of forests and the prevention of deforestation are more accessible as a result of the
application of modern methods. Forests play an important role in the formation of the
atmosphere and soil fertility.

MATERIAL AND METHODOLOGY

Our research object is the forest landscape of Shamakhi region. The purpose of the study is
monitoring of forest landscape in the region and to prevent deforestation. To achieve this goal,
we will use remote sensing and aerospace methods. As we know, remote sensing and aerospace
methods is currently very effective and relevant. The main reason for this is accuracy and
reliability of these methods. Generally, these methods are now widely used in all countries of the
world.EU Green Agreement, EU Biodiversity Strategy, EU Agricultural Development Program,
EU Forest Strategy, etc. like this programs are implemented using remote sensing and aerospace
methods[4,p 12].Among the methods of remote sensing and aerospace, the most widely used
method is the MODIS (Moderate resolution imaging spectroradiometer) database. MODIS is
actually a spectroradiometer developed by NASA that processes reflections in the red and near-
infrared phases of the spectrum. This radiometer is based on the database of AQUA and Terra
satellites. Due to its high resolution, MODIS is able to monitor changes in the landscape, such as
analysis of vegetation indicators, long-term land cover changes, forest monitoring, global snow
cover trends, changes in water levels due to rising sea levels, etc. able to analyze indicators. Thus,
when monitoring forests in the MODIS database, two types of vegetation indices are used -
NDVI (Normalized Different Vegetation Index) and EVI (Improved Vegetation Index). The
NDVI determination is based on the reflection in the red and near-infrared bands of the
spectrum. During the determination of EVI, the reflection of the blue band in the spectrum, as
well as aerosol ratios and background correction are added. When using remote sensing
methods, it is not enough to have only one database and one method. Along with MODIS, the
open forest information system database provided by Copernicos is also very convenient[5]. The
database includes images provided by the Sentinel 2, Sentinel 3 and LANDSAT 8 satellites. In
addition, there is an online open web information system, Global Forest Watch (GFW), to work
with both methods[6]. This system was developed by the World Resources Institute (WRI). It is
possible to study and analyze real-time information on how forests have changed with the most
advanced technology through the Global Forest Watch online open web information system. We
will use the above methods to assess and monitor the actual forest landscape in the Shamakhi
region.

So, first of all, let's give information about the actual forest situation in the region. In the
Shamakhi region, the forests are mainly oak and ash-oak-hornbeam forests. In addition to these
forest types, there are dry and arid subtropical forests in the lowland area, xerophytic forests in
the low mountain forest zone, beech and hornbeam forests in the middle forest zone, oak, oak-
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hornbeam in some places on the northern slopes, arid sparse forests and shrubs have developed
on the southern slopes[7].Rare plant species in the area are protected in the areas of Shahdag
National Park in Shamakhi region. Taxusbaccatais distributed in about 800 hectares of these
forests. This plant is one of the rare plants. It is found in oak forests at 900-1400 m above sea level
and in beech forests at 1300-2000 m. ends.In addition, there are various wet grasses in the
highlands, various grasses with mesophyte grains, dry grain, etc. Populuscanescens, P.
nigraalternate on the river banks.Jangi forest has 0.3 ha of ordinary pine forest planted in
1910[3,p194]. High-yielding Taxus trees are stored in the Pirgulu massif and in the gorge of the
Chanud River, they make up 20-50% of the forest. There are 100-140 Taxus trees per hectare.(net
flora)

ANALYSIS AND RESULTS

Now let's monitor the actual forest condition of the region from remote sensing sources.
Let's analyze the data of the forest massif of Shamakhi region from the GFW open database we
use.

First, the tree cover of the area is analyzed. According to GFW-based monitoring, in 2010
there were 21.4 hectares of forest cover, covering more than 16% of the Shamakhi area.
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Figure 1a) Forest landscape of Shamakhi region in satellite image taken in 2000
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Figure 1b) Monitoring of forest landscape and tree cover loss in the northern part
of Shamakhi region in satellite imagery taken in 2010

During the analysis of satellite images obtained from the forest information system at GFW
over the years, a decrease in tree cover in the northwestern part of the region during 2000-2010
was observed during the comparison of images (Fiqure 1a; Fiqure 1b)

In general, 65 ha of tree cover was destroyed in the district from 2001 to 2020, which is
equivalent to a 0.31% decrease in tree cover since 2000.The loss of tree cover in the district by
years is shown in the following graphical dependence .
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Graph 1.Tree cover loss in the forest landscape of Shamakhi region in 2001-2020

According to the graph, the peak years of losses are 13 hectares in 2002, and the years with
zero losses are 2015, 2018 and 2020 (Graph 1).After analyzing the graph of tree cover loss over
the years, we can clearly see it on the map. To do this, use the GFW's Tree cover loss module.
This module shows the annual loss of tree cover in the selected area. This information was given
from the Landsat satellite database. This module is based on the information system of Google
USGS and NASA. Resolution is 30x30 m. The module uses a combined version of images from
the satellites Landsat 5.7 and Landsat 8.In general, the most effective satellite data in determining
vegetation index is the information provided by the Landsat 8 satellite database. Landsat 8 has
more advanced sensors, so the quality and accuracy of the images it provides are superiorUsing
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this module we can locate the destroyed tree cover in the area.The pink spots in the picture are
the areas where the tree cover was destroyed. Such areas are mainly in the northern and
northern parts of the region. I would like to note another interesting nuance related to the
monitoring of the forest landscape of the Shamakhi region in the study conducted by this
method.(Fiqure 2)

. : \‘

Figure 2. Local indication of tree cover loss in the forest landscape in Shamakhi region

I would like to note that along with the loss of tree cover, there are also processes of
restoration of tree cover. This open forest information system platform we use has a Tree cover
Gain tool to determine the restoration of tree cover. This information on the selected area mainly
covers the years 2001-2012.The working principle of this module is based on LANDSAT satellite
images. The module initially conducts a comparative analysis with satellite images over the
years. Then, if the tree cover in these areas is revived, it is recorded on the online database with
the help of these pixels.
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Fiqure3.Tree cover gain in Shamakhi regiontaken in 2001-2021

Figure 3 shows the results of our analysis of Landsat satellite images taken during 2001-2012
to restore the forest landscape at the research site with the Tree cover gain module. The dark blue
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landfills on the map show the areas where the tree cover has been restored. These areas are most
pronounced in the western part of the Shamakhi region. According to our monitoring with this
module during 2001-2012, forest cover was restored in about 30 ha in the region. This figure was
126 ha in Ismayilli region and 17 ha in Agsu region during those years.

Above, we analyzed both the loss and restoration of the forest landscape by remote sensing
at the research site. However, we did not mention the main reasons for this. It is known that the
main cause of loss of forest cover is natural or anthropogenic forest fires. Forest fires are one of
the most common and disturbing factors in forest ecosystems. The main cause of such fires are
climatic factors and anthropogenic impact. . Therefore, the monitoring of forest fires is also
important for the protection of the forest landscape. The monitoring of forest fires can be divided
into two parts. 1) Pre-fire situation,, 2) Post-fire stage

In the first stage, the pre-fire condition of the area is being studied. In this case, the forest
cover, biocenosis, etc. in the area are studied. This is a very important step in determining the
loss. In the second stage, the process of mapping the area destroyed by the fire is underway. It is
at this stage that the data from the Sentinel 2 and Sentinel 3 satellites is considered very valuable.
This is because these satellite sensors can potentially complement MODIS images to identify fire-
prone tree species (groups), detect active forest fires and assess drought conditions. Here you can
get information about the soil moisture conditions in the area using information from active and
passive microwave sensors. The main modules used to monitor forest fires in the Shamakhi
region on the basis of GFW are MODIS Burned Areas and VIIRS Fire alerts. Let's look at the first
MODIS Burned Areas module. The basic working principle of the module is based on short-
wavelength infrared rays from MODIS. Its main function is to show the size of the burned area
and the date of burning due to the difference in vegetation indices in the vegetation, which is
sensitive to burning by infrared rays.It mainly shows fires that occur during a period of 3 months
by years (Graph 2).

® 200 200 Mormal Range Above/Below Normal Range

Latest data

Jan Feb Mar Apr May Jul Aug Sep Oct Nov o]
Graph2. Comparison of forest fires in the forestland of Shamakhi region 2001-2021

From the graph we can see that the blue stripe peaked from July to September 2001. This
covers an intensive period of forest fires. When monitoring forest fires in Shamakhi region with
the help of the module, the years with the highest number of forest fires were 2001, 2005, 2009
and 2015. The year of the maximum fires was in 2001, when about 4.7 hectares of forest burned.
In 2021, the red line is stable due to the absence of forest fires in the region. Another module is
the VIIRS Fire alerts module. The main function of this module is to identify areas prone to fire in
forests and to identify areas where fires may occur. VIIRS is an air monitoring equipment
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installed on satellites orbiting the Earth. Due of VIIRS sensors high accuracy, VIIRS data can
detect forest fires that can occur even in a small local area. Another advantage of the module is
the detection of such fires at night possible for forest fires. Information on the longer period is
available on the NASA FIRMS website. Forest fires in Shamakhi usually begin in June. From
March last year to February 2022, 6 forest fires were reported in Shamakhi using the VIIRS fire
detector. The number of fire warnings per month is reflected in the district (Graph 3).

@ Mar 2021-Feb 2022 Normal Range Above(Below Normal Range

Mar Apr May Jun Jul Aug Oct Nov Dec Jan Feb

. ’\/\ .

2021-03-08 2022-02-28

Graph 3.VIIRS Fire alerts was given from 2021 march to 2022 Febuary in Shamakhi forestland

The highest number of fire warnings was issued in August (5). A similar schedule can be
issued for 10 years.
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Graph 4.VIIRS Fire alerts was given from 2012 to 2022 Febuary in Shamakhiforestsland

Thus, the forest fire warning for the forest landscape of the Shamakhi region from January
2012 to February 2022 is reflected in the graph above (Graph 4).As mentioned above, the peak
period of fire warnings in 10 years is August 2021.Thus, both modules are very important not
only in the forest landscape of Shamakhi region, but also for other forested areas to determine
the risk of fire and assess the fire.
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CONCLUSION

As science and technology develop, it is necessary to master and use these innovations.
Remote sensing monitoring of the forest landscape of Shamakhi region is one of the newly
mastered methods. In addition to the above work, this method also monitors the amount of CO2
absorbed and released by forests, biomass, the amount of organic carbon in the forest lands of
the selected area, etc. it is possible to assign.
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HEDTU: METAMOP®OU3MITOHAIIIAVMHCKOV HEDTU

MXK. UICMANNA0OBA
Mucruryr paguanyonssix npodbaem HAH Asep6aiiaskaHa,
bakyAZ 1143, baxy, ya.b.Baratzaze, 9

ismayilovamehpara@gmail.com
PE3IOME

B crathe mpeacTaBA€HBI pe3yAbTaTHl MCCAEAOBAHIMA MeTaAAONMOpPQUPMHOB B COCTaBe CHIpoit HepTu w13
raatrgopmsl 8 1 14 OHAIIAMHCKOTO MECTOPOXKAEHMS C VICTIOAb30BaHeM MEeTOAOB DAeKTPOHHOTO ITapaMarHUTHOTO
pesonanca u VIK-criekrpockornvm. BrriBaeHo, 4ro HedTsHbIe 0OpasLibl He codepsKaT MeTaAA0NOpP(UPUHOB. DTOT
ITOKa3aTeAb MOJKET JICII0Ab30BaThCA IIPY YCTaHOBAeHNM TeHesrca [ToHamanHckoit Hedn. Boripoc o mporexosx aeHvin
HeTI 0OCy>KAaeTcsl Ha OCHOBe O1oMapKepa - MeTaAA0IopPpUpIHa.

Karouesbie caoBa: MeTaaaonopdpupuHsl, 1aatgpopma, Mecropoxaenne, JIK-criekrockorns, 51eKTpOHHO-
MapaMaTrHUTHEBIN Pe30HAHC, TeHe3NC

DETERMINATION OF METALLOPORPHYRIN IN THE COMPOSITION OF CRUDE OIL:
METAMORPHYSM OF CRUDE OIL

ABSTRACT

Herein, has been presented the results of the study of metalloporphyrins in the composition of crude oil from
platforms Ne 8 and 14 of Gunashli oilfield using the methods of electron paramagnetic resonance and IR-spectroscopy.
It was revealed that the oil samples do not contain metalloporphyrins. This indicator can be used to establish the
genesis of the Guneshli oil. The question of origin of Guneshli petroleum is discussed on the basis of biomarker-
metalloporphyrin.

Key words: Metalloporphyrins, platform, oil field, electron paramagnetic resonance, genesis
METALPORFIRININ XAM NEFTIN TORKIBINDO TOYINi : GUNOSLI NEFTININ METAMORFIiZMi
XULASO

Mogqalede Giinasli neftinin 8 veo 14 sayli platformalarimin xam neftlorinin terkibinda
metalporfirinlorin elektron paramaqnit rezonansi ve IQ-spektroskopiya metodlari ilo tedgiginin neticeleri 6z oksini
tapmisdir. Askar edilmisdir ki, neft niimunslerinin terkibinde metalporfirin mévcud deyil. Bu gostarici Giinasli neftinin
genezisini miisyyen etmoakde istfads edile biler. Giinagli neftinin mengayi mosslasi biomarker- metalporfirine
asaslanaraq miizakire edilir.

Acar sozlar: Metalporfirinlar, platforma, neft yatagi, elektron paramagqnit rezonansi, genezis.

BBEAEHUE

I'enetnueckue xoppeaanu HepTh — HePpTh 1 HePpTh — OB MOPOA OOBIYHO IPOBOAAT IO
TaK/M TeHeTH4YecK!M IlapaMeTpaM, KaK M3OTOIIHBIN COCTaB yIaepoda M cOCTaB OMOMapKepOB
(xeModoccnanii), IPOAYKTOB IIpeoOpa3oBaHIsl CXOAHBIX OMMOMOAEKyA OPTaHIMIecKOTO BellecT-
Ba ropoa[1]. B npakruke Hanboaee yacTo A4 U3ydeHIs TeHeTIMIeCcKoro cxoacTtsa Hedreit 1 OB
IIOpOJ, 13 OMOMapKepOB HCIIOAB3YIOT KOHIIEHTpAaMIO MeTalaonopdpupuHos. bromapkepsr -
9TO BelllecTBa oOpasyromyecs: BHepTy npu e€ GOpMUPOBaHIUU B TOAIlE 3€MHOI KOPHI. VIx
COCTaB ¥ COOTHOIIIEHMSI HaXOAATCS B IIPSIMOI CBA3U C ycAOBMsAMM (popMmuposaHus Hepru. To
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eCcTb OT TOTO M3 KaKOro ChIpbsl (PacTUTeABLHOCTM) HpOU30INla HeTh, B KaKUX YCAOBMIX
(TeMmepaTypa, AaBAeHUe, MUKpPOOpraHmsMbel 1 11p.)[2,3]. Metaasonopdupnuner B He]TX
ABASIOTCS MPOAYKTaMI IpeoOpa3oBaHisl XA0pO(PMAA0B U TeMMHa, MMeIOT ocoDoe 3HaueHue
cpeAut He(PTSHBIX TeTePOaTOMHBIX OMOMapKepPOB HECMOTPSI Ha MIX OTHOCUTeABHO HU3KYIO 40110 B
cocTaBe Kak MCXOAHON O1omaccel, Tak 1 HagpT1A0B [3,4]MHorme napameTpsl MeTaaa011o Gpupu-
HOB 1ckoraemMoro OB u Hedrell KOHTPOAMPYIOTCS B OCHOBHOM TreHeTmueckum turom OB,
YCAOBUAMM AliareHe3a, KaTareHe3a, a TakKe OT4acTU IpoLeccaMyl IIePBUYHON U BTOPUYHO
Murpanun. MeTaaa0noppUpPUHbI aHAAUTHYECKM ¥ KaK OMOAOrMYeckye MeTKU BIIepBble
OTKPBITH B He(PTAX HeMeIKIM ydeHbIM TpeitocoM B 1934 1., 4TO O3BOAMAO HOAYIUTD €11le OAVH
BECOMBIIT apTyMeHT B I101b3y OpraHIYeCKOi Teopuy IMponcxoxaeHns Hegpn. Heopranmaeckni
CMHTe3 TaKUX CAOXKHBIX COeAVHEHNI, KaKk MeTaAAo0Nop(pUpPMH B YCAOBMSAX HeAp OKasaacs
HEeBO3MOKHBIM[1].

B macr O}IH_IQI?I pa60Te IIpeAacraBAeHbl pe3yAbTaTbl M1CCA€A0BaHNL MK-CHGKTpOCKOHI/I‘{eCKOTO
1 5A€KTPOHHOIO ITIapaMarHITHOI'O pe€30HaHCa C LIeAbIO BbISIBAEHIVIT POAN METaAAOHOp(l)I/IpI/IHa B
MeTaMOp(l)I/ISMe I'fonanaHckon Heq)TI/I.

DKCITEPUMEHTA/IbHASI YACTD

VIK - crexTpsl HOTAOILIEHUs JCCAeAOBaHHBIX OOpaslioB perucrpuposaiu Ha Pypbe-
cnektpoMetpe VARIAN 640-FTIR B ananazone BoaHOBbIX unicea (4000—400cm™).

Metoa ®A€KTPOHHOTO-ITapaMarHUTHOrO pes3oHanca (DIIP) mcrioabdyercs 4as U3ydeHus
IapaMarHUTHBIX ILIEHTPOB (MOHOB MeTaAAOB W pPajyKaAOB), YYaCTBYIOIIVIX XMMMYECKMX
Iporeccax. DKcIepuMeHTaabHble McCAeA0BaHs ObLay 1ToAydeHsl ¢ tomonipio DIIP ((“Bruker”
EMXmicroX) npu xomHartHOI Temrieparype. [lapameTpsl a44s m3mepeHms cuUrHada: 4acrora
MMKpoBoaHbl 9.87 IT1, yacrora moayasaium 100k, ammantyaa moayasiym 51T, mupuHa
passeptku 100IT1, MuKpoBOAHOBast MOIIHOCTD 2.2 MBT.

B xauecTse cbIpoi HeTH MCIIOAB30BAAUCH OOPA3IIbI CHIPOI HePTU U3 MECTOPOKACHIs
INonaman (maardpopma Ne 8 n 14), AsepOarigxaH.

OBCYXXAEHME PE3YAbTATOB

B ycaosusax ceammeHToreHesa M AmareHe3a OCaJKOB IIPOMCXOAUT 3aMeHa B MOJA€KyJax
noppuUpMHOB Ha MOHBI BaHaAMAa C oOpasoBaHMmeM BaHaAMAoBbIX (VOp) mam Hukeas c
obpasosaHreM Hukeaesbx Top¢pupuHos (Nip). 3a caeT G0KOBOI (PUTHABHOI LIeTIi 00Pa3yIOTCs
U30IIpeHON AHbleaaKaHbl— IpycTaH 1 ¢puTaH. VIzonpeHonap! He SBASIOTCSI MPOAYKTaMM Heroc-
PeACTBeHHOTO CHHTe3a pacTeHuI, OHI 00pa3yIoTcsi OAHOBPEMEHHO C MeTaAA0Iop(pupuHaMM 13
X20popUAA0B pacTeHNI 1 OaKTepraabHBIX KA€TOK[1,5-7].

PUTHNABHBIN paAMKad IIPU STOM IepexoAuT B cUpT (PUTOA, BOCCTAaHOBAEHE KOTOPOTO B
Pe3KO BOCCTAHOBUTEABHBIX YCAOBUAX HPUBOAUT K TosBaeHmio ¢uraHa (CoHs). B Goaee
OKICAUTeAbHOM oOcTaHOBKe oOpasyetcs rpucTaH (CwvHaw). YcraHoBaeHo, uto HedTH (3a peAKIM
MCKAIOYEeHVeM) COXPaHSIOT TeHeTHMYeCcKM CAOXKUBIIeecsl COOTHOIIeHMe IpucTaHa 1 ¢puraHa B
csoeM cocrape[6- 8].CxemaTnaeckn oOpas3osaHye reortoppupMHOB IT0Ka3aHo Ha puc.1 .
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B reonornyeckmnx
yCcrnoBusax

Puc. 1.CxemaTtraeckoe ob6pasoBaHIie Teor1oppUpIHOB.

K' macrosmeMy BpeMmeHN MeTaaa0nOppUPUHBL OOHapy>KeHbl ITPaKTUYecKu BO BCex
Teo0/0IMIeckux 00beKTax, CoAep KallX OpraHdecKiie CoeAMHe s, a MIMeHHO, B He(pTsX, yrae,
TOPIOUMX CAaHIAX, DKCTPaKTaX 3 FTOPHBIX IIOPOJ, Topde U T. 4. B pa3andHbIX MeCTOPOXKAeHMIX
Heptn , kak u B OB mopoa, meraaaonoppupuHbl MPUCYTCTBYIOT B OCHOBHOM B (popme
KOMILI€KCOB — BaHaAWAOBOIO U HukeAeporo. OOBIYHO coaep>KaHMe MeTalA0Nop(pUpPUHOB B
Pa3AMYHBIX MECTOPOXKASHIAX HeTU Ha TOPSAAOK 1 D0Aee MeHbIIe, 4eM B OUTyMouAax IOPOA.
IIpomecchr  Omogerpaganyy  CyIIECTBEHHO He  M3MEHSIOT — IIepPBOHAYaJbHBIN  COCTaB
MeTaAA0IOpPUPUHOB ¥, BO BCAKOM CAydae, He IIPUMBOAAT K X HOBOOOPa3OBaHMIO, YTO
IO3BOASIET OTHECTU MX K A0CTaTOYHO KOPPEKTHBIM T€HeTIYeCKIM ITOKasaTeAsamM|[1].

Psia aBropos [9-15]usygasunopupun criekrpockonmyeckumy metodamm:EPR, ENDOR,
HYSCORE,NMR, TIMS-TOFMS u FT-ICRMS.

Aas  usydyeHnms reHesmca HepTu IIOHAIIAMHCKOTO MeCTOPOXKAEHMS OOpaslbl U3
naatgopmsl 8 u 14 nccaeaosansl MetogoM criekrpockonuy (VIK u OIP). Hioke nipeacraBaeHst
VIK criekTpsl He(PTAHBIX 00pas31IoB(piic.2).

B VIK-criekTpax cbIpoii He(pTH OTY4ETAMBO HPOSBAAIOTCA IIOAOCHI  ITOTAOLLIEHMNS,
COOTBETCTBYIOIINE BaAeHTHBIM U AedpopmaronHbiM koaebanmam C-H. B VIK-criexrpe (puc.2a)
VMHTEHCUBHBIE 1T0A0CH TIpu 2924 m 2849 cm! npunagaexar antucumMeTpudaeiM vas(CH3) u
cumMeTpuuHbIM vs(CH3) koaebaHmsaM MeTHABHBIX TPYyI, a noaocsl nipu 1376 n 1460 cm?* —
(CH2) xoaebanmsiM MeTnAeHOBBIX 3BeHbeB. [1oaocer 3089 cm! nmpuHagaexxats C=C BaaeHTHBIM
KoAe0aHIsIM apoMaTiyeckoro koaniia (OTHeceHNe 11010C TOAYyJeHHBIX CIIeKTPOB IIPOBOANAOCH
Kak ormcaHo B padote [16]). VIK- criekTpbl 1CXOAHOTO IMPOAYKTa ITOKa3bIBAIOT, YTO ChIpast HepTh
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COAEP>KUT apOMaTUYeCcKMii yTAeBo40pos, (pUCyHOK 2a), 6e3 metaaaonopdupuHa. 113 puc. 26
BIAHO, U4TO B cOCTaBechIpoit HepTu riaaTpopmbl Ne 8, MmeTaaa011op(puH OTCYTCTBYeT.
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Puc. 2. VIK- ciiextpsi [oHammanHcKo ceipoit Heprur: a)raatgpopma 14;
6) maaTdpopMa 8 IIpy KOMHATHOI TEMITEpaType.

Hazo ormeturs, uro wmetos OIIP 1neasecooOpasHO HpPUMEHATh A4S OOHapPy>KeHUs
CBOOOAHBIX OpPTaHMYeCcKMX pajukaloB U MeTaalonopdupuHa B coctase cbipoit Hedptu[9-15].
PesyabraTtsl uccaeaosanmii OIIP criexrpockorm ( puc.3a n 30) IIOKa3blBaIOT, YTO HaAWdye
IapaMarHUTHBIX IIEHTPOB, 00yCA0BAEHHBIX ITpucyTcTBreM d- MeTtaaaos ( B ocHoBHoMV, Ni, Fe)
He OOHapy>KeHO B cocTape I'ToHamanHcko HepTy, T.e. HepTsHbIe 0OpasLbl 13 111aT(OPMBI 8 1
14 He cogep>kaT MeTaAA0IOpPUPHUHAL.
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Puc.4. OIIP cniekrp corpoit HedpTu 13 riaaTpopmer No§.

CriekTppl 94€KTpO IlapaMaTHMTHOIO pe30OHaHCa ITOKa3blBalOT, YTO Chblpas HePTh C
riaatgopmsl No§ n Nol4 coaep>KUT TOABKO OAMHOPraHMIecKuit cBoOOAHBIN paaukaa (C-H). Ha
OCHOBE BTUX MCCAeAOBAaHMII MOXKHO CAeAaTh BBIBOA, UTO IIPOMCXOXKAeHMe [TOHaIAMHCKOM
HepTV OTHOCUTCA K abuoreHHOMY cuHTe3y. Kpome »TOro, coBpeMeHHast Hayka II0Ka He 3HaeT HI
0JHOTO MUKpO0Oa, KOTOPBII AeICTBUTEABHO reHepupyeT aakansl : n-Cu—n-Cz, ¢puraH, mpucran
U apOMaTUYeCKIIe yIAeBoA0poabI[17].
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ITOKA3ATEAEV KYKYPY3EI (ZEA MAYS L.)
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PE3IOME

VccaeaoBana crienydprika OTBETHBIX peaKLMII pacTeHMiT KyKypyasl (Zea mays L.), TOABEpPTHYTBIX BO3AEVICTBUIO
pasanansix 203 NaCl (0,50, 100, 150 MM) Ha ypoBHe Takux (pU3MOAOTIIECKIX ITPOIIECCOB, KaK POCT KOPH: U CTeDA,
HaKOIL1eHIe MU CyXOHl I ChIpOJ OMOMAacCh, a TakKe M3MeHeHMe BOAHOTO peXXuMa B pacTeHsix. PacreHus
BhIpaiuBaan B Tedenuu 21 aus. Ha epsom cpoke n3MeHeHus OblaM He3HaunTeabHs! (744.). Ha 14 genn HabAI02a10Ch
yBeandeHue cyxoii 6uomaccsr rpu KouneHtpanyy NaCl 50MM -90% mpu NaCl 100 MM -84,8% mipu NaCl 150 MM -
82% (xouTpoan 100%) T.e. MMea0 MecTo HoAee yCIAeHHOe HaKOTLAeHe KOPHeBOiI CHCTeMOlT O11OMacchl IO CpaBHeHMIO
C Haj3eMHON 4YacTbIO pacTeHNs, 4TO sBAAETCA OAHOM W3 OTBETHBIX peaKLMil 3aIlUTHO-TIPUCIOCOOUTEABHBIX
IIPOLIeCCOB, aKTMBU3MPYIOLINUX B OTBET Ha CTpeccoBble ycaoBusl. Uepes 21 AeHpHAOAIOAAeTCs yBeAWdeHIE CyXOil
6romaccer mipu KouneHTpamyy 0,50MM NaCl xHa — 93%, npu 100 MM NaCl -69,7% npu 150 MM -59,4%. Taxmim
00pa3oM MCXOAs U3 MOAYIEHHBIX AQHHBIX BMAHO, YTO OJHMM M3 IaryOHBIX D(PQeKTOB, BHI3BIBAEMBIX 3aCOAEHIEM,
SIBASIETCSI M3MEHEHNsI OTHOIIEHNe KOpeHb /r1o0er AMCT. DTO MccAejOBaHNe II0Ka3alo, YTO CIIOCOOHOCTh pacTeHust
M3MEHATh COCTOsIHME KOPHEN B ITOYBe TakoKe sBAJeTCA BasKHBIM MeXaHNM3MOM B (POPMUPOBaHUM YCTOMIMBOCTHU K
3acoaeHmio. [loaydyeHHbIe daHHBIE ITOKa3aAy CIIOCOOHOCTb PACTeHMII M3MEHATh MOpQoaormdecKye IoKasaTeal, 9To
SIBASETCS BAKHBIM MEXaHM3MOM B pOPMMPOBAHIY YCTOMYMBOCTHU PacTUTEABHOTO OPTaHM3Ma K COA€BOMY CTpeccy.

Karouessre caoBa: XA0p1AHOE 3aCO0A€HMEe, KYKYypYy3a, pOCTOBbIE IIapaMeTPhI, COA€P>KaHle BOADL.

RESEARCH OF THE MORPHOLOGICAL PARAMETERS OF CORN (ZEA MAYS L)),
UNDER THE ACTION OF SODIUM CHLORIDE

ABSTACT

The specific responses of maize raestasties (Zea mays L.) exposed to different doses of NaCl (0.50, 100, 150 MM)
were investigated at the level of such physiological processes as growth (root and stem accumulation of dry and wet
biomass by them), as well as changes in the water regime in plants. Stania was grown for 21 days. In the first term, the
changes were insignificant. From day 14, there was an increase in dry biomass at a concentration of NaCl 50Mm -82% at
NaCl 100mm -84.8% at NaCl 150mm -90.4%. i.e. there was a more increased accumulation of biomass by the root
system compared to the above-ground part of the plant, which is one of the responses of protective and adaptive
processes, activating in response to stressful conditions Enez 21 there is an increase in dry biomass at a concentration of
0.50 mM NaCl by 93% at 100 mM NaCl - 69.7% at 150 mM -59.4%. Based on the data obtained, it can be seen that one of
the detrimental effects caused by salinity is a change in the root/shoot leaf ratio. This study showed that the ability of
the plant to change the state of the roots in the soil is also an important mechanism in the formation of resistance to
salinization. The data obtained showed the ability of plants to change morphological indicators, which is an important
mechanism in the formation of the resistance of the plant organism to salt stress.

Key words: chloride salinity, corn, growth parameters,water content

NATRIUM XLORIDININ TOSIRi ALTINDA QARGIDALININ (ZEA MAYS L) MORFOLOJi
PARAMETRLORININ OYRONILMOSI
XULASO
NaCl duzunun miixtslif dozalarmna (0,50, 100, 150 mM) meruz qalmis qargidah (Zea mays L) bitkilorinin fizioloji
proseslar saviyyasinda kok ve gdvde boyiimasi, quru ve yas biokiitlenin toplanmasi ve terkibindaki dayisiklikler kimi
spesifik cavab reaksiyalar1 ve suyun miqdar1 tedqiq edilmisdir. Bitkilar 21 giin arzindas yetisdirilmisdir. Birinci dovrde
ciizi dayisiklikler olmusdur (7 giin). 14-cii giinde 50 mM NaCl konsentrasiyada -90%, 100 mM NaCl -84.8%, 150 mM
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NaCl - 82% (kontrol 100%) quru biokiitlonin artmasi miisahide edilmisdir, yoni bitkinin yeristii hissosi ilo miigayisade
kok sistemi torafinden biokiitlonin daha ¢ox yigilmast miisahide edilmisdir ki, bu da stress goraitine cavab olaraq
aktivlesan qoruyucu-uygunlasma ve adaptiv proseslorin cavablarindan biridir. 21 giinden sonra quru biokiitlanin 0,50
mM NaCl konsentrasiyasinda - 93%, 100 mM NaCl-da - 69,7% - 150 mM-ds - 59,4% artmas1 miisahide olunmusdur.
Belalikls, alde edilon malumatlara asasen aydmn olur ki, duzlulugun yaratdig: zerarli tesirlorden biri da kok/govde
yarpaq nisbatinin dayismesidir. Bu tedqiqat gosterdi ki, bitkinin torpaqdak: kok veziyyetini dayismok qabiliyysti do
soranliga doztimlililyiin inkisafinda miihiim mexanizmdir. Alman neticelor bitkilorin morfoloji parametrlori
dayisdirmak qabiliyystini gostordi ki, bu da bitkilerin duz stresina davamhiliginin formalasmasinda asas sartdir.

Acar sozlar: xlorid duzlasma, qargidali, boytimas parametrlori, su miqdar:

BBeaenue

B npupoaHBIX yCAOBMSX pacTeHs IOCTOSHHO VAV IePUOANYECKN ITOABEPralOTCs OAHO-
BpeMEeHHOMY BO3AEVCTBUIO TeX MAU VMHBIX ITOBPEXKAAIONINX aOMOTHYECKMX ¥ HeOOMOTUYEeCKIX
(pakTOpOB BHeIIHEl CpeAbl, B YaCTHOCTH, M3OBITOYHOrO 3acoaeHust B 1ouse[l]. Heykaonno
BO3pacTalollas aHTPOIIOTeHHas! Harpy3Ka Ha IPUpOoAy IIPUBOANT K ellle 00AbIIeMy YBeA9eHNIO
KOAMYEeCTBa 3aCOAE€HHBIX Tepputopuiillonpornosam ydeHsIx K cepeaute 21 Beka, B pe3yabrarte
VMHTEHCUBHOTO 3acoAeHns1 OyJeT notepsiHo 40 50% IaxOTHBIX 3eMeab CeAbCKOXO3s/ICTBeHHOTO
HazHaueHM:[2].B cBsAsuM Cc ®TUM BBLSICHEHME MeXaHU3MOB aJanTally, YCTOMYMBOCTM U
BBIKMBAHIS PAaCTeHUIBYCAOBUAX DTHX ITOBPEXXAAIOIINX (PaKTOPOB IIpeAcTaBAseT OO0l HapsaAy
C Hay4HBIM 1 OOABIION ITpaKTMdecKuii mHTepec.llpy cozgaHmm cOpTOB 445 YBeAMYEHV
IIPOAYKTUBHOCTY PacTeHMIA IIPU CTpecce ¥ ONTUMAaAbHBIX YCAOBUAX BBIpAIMBaHIS HEOOXOAN-
MO ONTUMM3UPOBaTh (PU3MOAOTHYECKIe IIPOLIECCh], OOeCIIeunBaoI/e YCTOMIMBOCTD K CTpeccy:
¢orocunTes, PpPeKTUBHOCTh MUHEPAAbHOTO MUTaHM:, CKOPOCTh pocTa[3].MHorme ceabckoxos-
AVICTBEHHBIE KyABTYPBI, IIOABEPTHYThle BO3AeiicTBuio BbIcOKMX 403 NaCl, mnpossasior
3aJep>KaHHOe co3peBaHIe ocAabAeHHOe ITpopacTanye 1 ocaadaeHHbI poct [4]. [Tog BansaHuem
co/ell MPOMCXOAUT HapyIIeHUs yALTPacTPyKTypbl KAETOK, M3MeHseTCsl CTPYKTypa XAOporilac-
TOB, TI04aBAsieTCs oOpasoBaHMe OeAKOB U yCUAMBAeTC pacrag, yke cpopMUPOBaHHBIX OeAKOo-
BBIX KOMILAEKCOB. AJallTalysl pacTeHMni K 3aCOA€HIIO COIPOBOXAAETC aKKyMyAsIIVel B HIX
HEKOTOPBIX aMMHOKNCAOT [5]. Takmm obOpasom, Bbicokme 40361 NaCl B 1ouse sBASIOTCS
CTPeCcoM, KOTOPBINI yMEHbIIAeT IOTEeHIMaA YpoXKas ceabXo3KyasTyp [6].CoaeycToiumbele
pacTeHus], Kak ¥ MeTaAA0yCTOYMBLIE BUABI IIBITAIOTCA WAV M30eXKaTh ITOTAOLIEHNs M HaKOII-
aenus coaert T.M. nau npucnocabaAnBaiOTCs K MX BLICOKOMY COAEPKaHIIO 3a cyeT MOOMAM3a-
LIMM 3aIIUTHBIX (PYHKIMIT OOMEHHBIX IIPOLIECCOB M € TIOMOITbIO MeMOPaHHbIX (PYHKIIMIT TpaHC-
IIOPTUPOBaTh TOKCUKAHTHI B BaKyoau [7]. 34ech 1ocaeaHne U30AMPYIOTCA OT METOOOANMIECKIX
ITPOLIECCOB, ITPOMCXOASIIMX B IIUTO304€, KOHLEHTPUPYIOTCS B OOABIINX KOAMYECTBaX, a 3aTeM C
IIOMOIIII0 MeMOpPaHHOM CUCTeMBl CHelMaAM3MPOBAaHHBIX >KeAe30K U COAEBBIX TOAOBOK
BBIBOASATCS m3opranmsma [8]. IlpoBeaeHo cpaBHMTeAbHOE MCCA€AOBaHME VOHOOOMEHHBIX
CBOVICTB ITOAMMMEPHOI'O MaTPUKCa KAETOYHBIX CTeHOK, M30AMPOBAHHBIX 113 KOPHEN 1 Ha43€MHBIX
opranos Cicerarietinum L.co. Bivaniju C.arietinum L.cv OTAMYAIOIIVIXCSI PA3AMYHON 9yBCTBUTEAb-
HOCTBIO K 3aCOA€HMIO. BBISIBAEHO, 4TO HE3aBUCUMO OT KOHLIEHTPaLUI COAM B Cpee, KAeTOUHBIe
CTeHK! Pa3HbIX COPTOB HyTa M Pa3HbIX OPraHOB OAHOIO PAaCTeHNs He OTANYAAVCDH 10 KayeCTBeH-
HOMY COCTaBy MIOHOTEHHBIX I'PYIIII, HO KOAMYECTBO KaTMOHOOOMEHHBIX IPYIIII B HUX B pacdyeTe Ha
eAVHUILy CyXO Macchl 000A04YeK BapbMpOBaAO U HAXOAMAOCh 1104 BAVISIHVEM BHELIHUX U

BHYTpeHHIX (pakTopos [9].
Vcnoab3oBaHue ceabXO3KyAbTyp, YCTOMUYUBBIX K BbICOKMM KoHleHTpammsam NaCl, moxer
ABUTBLCS DKOHOMUYECKUM pellleHrieM ITpo0AeMbl CMATYeHMs HeraTUBHOTO AeVICTBUS eTO BBICO-
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KIX 403 Ha ypokail. OgHako (p13noA0rngeckrie MexaHu3Mbl ycToranBocTy ToaepaHTHeIXKNaCl
pacTeHMii A0 CEerOAHSIIHEeIO AHs IT0AHOCTBIO He BbIABAeHBI. /lydlllee IOHMMaHME OTBETHBIX
MOpPOoPMBNOAOTIMIECKIIX peaKIIl PacTeHNI, X IyBCTBUTEABHOCTH 1 YCTOMYMBOCTH K 3aco/1e-
HIIO OYeHb Ba’KHO AAs BBISICHEHNSI MeXaHM3MOB, 0OecrIedMBaoIINX UX ajalTalyio K pa3And-
HBIM DKCTPeMaAbHBIM YCAOBIAM OKpY>Kalollell cpeasl, B ToM uncae u K u30prTky NaCl [10].

MexaHM3MBl yCTOIMUMBOCTM pacTeHMII MOTYT OBITb HEOAVHAKOBBIMI, 4YTO HAIIPsIMYIO
3aBICUT OT ycA0Buil. boae Toro, pacteHns1 pa3aMdHbIX DKOAOTO-TeorpadpuuecKx IpyIi MOTYT
II0-pa3HOMY pearnpoBaTh Ha OAHU U Te >Ke ycaosus. OgHaKO MHOTJa pacTeHue IIpuoOpeTaeT
YCTOMYMBOCTh O4HOBPEMEHHO K HeCKOABKIM BIAaM HeOAaroIpUATHBIX Bo3AevicTsuii [11].

Bce Goaee ocrpo cTomT BOIIpOC O IIOMCKE PpacTeHMil, CIIOCOOHBIX BBDKMBATh B DTUX
DKCTPEMaAbHBIX YCAOBMAX. B ®TON CBA3M M3ydeHue MeXaHM3MOB YCTOMYMBOCTM PacTeHMI K
cTpeccoBbIM (paKTOpaM IO MX OTBETHBIM peakIVsAM sBAseTcsl Haubo.ee IieleHarpaBAeHHBIM
IIOAXOAOM B TIOUCKe TOJAEPAHTHBIX PaCTUTEABHBIX OPTaHM3MOB, OTAMYAIOIIVIXCS CBOeN
VHAVUBUAYaAbHOV CTpaTeruell BbDKUBAHUSA ¥ Pa3MHOXKEHMs B HeOAarONpUATHBIX YCAOBUX
OKpy>Karomen cpeabl [12].PocT 1 BOAHBII CTaTyC pacTeHMII UIPAIOT OCHOBOIIOAAralolIyio U
PeryAsATOpHYIO poAb B MX >KU3HeJesATeAbHOCTM. Ha 9rame nOpopocTKOB M MOAOABIX
PaCTeHMIIOHU SABASIOTCS OAHUM U3 CaMBIX YyBCTBUTEABHBIX K AEVICTBUIO Pa3AMYHBIX CTPECCOBBIX
(pakTOpoB  MHTErpaAbHBIX (PUMOAOTMYECKUX IIPOIIeCCOB, OIleHKAa KOTOPBIX IIO3BOASET
onpeJeAuTh WX BKAa4 B IIPOAYKIIMOHHBIE U ajalTalliOHHBIe IIPOLIeCCH  PacTeHMIA,
MIPOMCXOASIIVE IIPY Pa3HBIX B3aMMOAEVICTBIUSIX TeHOTUII cpea [13].

CriocoGHOCTD pacTeHnii TAMKOPUTOB He AOITYyCKaTh ITOBBIIIEHNS COAep>KaHNS HaTpUs B
AUCTBSIX M APYTUX >KM3HEHHO Ba’KHBIX OpraHax SIBAseTCs CyIIleCTBeHHBIM MOMEHTOM HpU MX
BBIpAIlVIBaHMM Ha OOOTAII[éHHBIX HaTpueM 3acO/AeHHBIX IIOYBaX. BrIcIMe pacTeHus MMeoT
MeXaHM3MBI 3all[UTHl OT IOBBIIIEHHON KoHIleHTpaumy 1moHoB NaCl xak Ha ypoBHe 11eA0ro
pacTeHns1, Tak 11 Ha KA€TOYHOM ypoBHe [14].

CaeaoBaTeAbHO, pacpegeaenue cogep>kanusa Na'B TKaHSAX pacTUTEABHOTO OpraHu3Ma
mmeer 60/151.[[06 3Ha4YeHIEe B HpI/ICHOCO6AEHI/H/I K BBICOKIUM KOHL[GHTpaLU/ISIM 3aCOASgI0IINX VIOHOB
B cpege [15].

Ieapio Hameit paOOTHI SBMAOCH McCAeJoBaHMe (PUMOAOTMIECKNX IPOIIeCCOB, TaKMX Kak
POCT, HaKOILAeHe O1IOMacchl 1 cojepsKaHue BoAbI BOBcexopraHax pacTeHmi KyKypysbl(Zea mays
L), moABeprHyTBIX BO3AEIICTBUIO pa3AMYHBIX J4033aCOAEHIL.

MaTepI/IaAbI 1 MeTOADbI.

Pacrenus1 BpIpanysaan B 1a00paTOPHBIX YCAOBMSIX B ItuTaTteabHOM pactsope Knomna (0,5 1,
pH 6,0) B 4 Bapmuanrax ombiTa: KOHTpoab (100%) 1 ompITHBIE OOpa3libl, IIpoM3pacraiolye B
cpeae, cogepkarrient TokcnaHele KoHIleHTparyy NaCl (50; 100; 150 mM). Pactenus Beipammysaan
40 21 ana. ITpoOwl pactenmii 13 BceX BapMaHTOB Opaay Ha aHaAM3 B TpeX OMOAOTMYEeCKUX
MIOBTOPHOCT:IX (Ha 7,14, 21aeHb). V13MeHeHne MOpdOMETpIIECKIX ITOKa3aTeAell 1 HaKOILAeHe
O1omaccel B Hag3eMHBIX U IIOA3€MHBIX OpraHax OIlpeleAsiAV C IOMOIIBIO (PU3MOAOTMIeCKIX
MeToA0B [16].

PesyabTarnl 1 00CyXaeHue

B DKCTPpEMAABHBIX 1 HaIIPSIP)KEHHBIX YCAOBIUSIX 0pr>KaIOI_U;€I71 CpeAbl pacTeHNsI 3aIlyCKaloT
IIPOTEKTOPHBbIE MEXAaHM3Mbl Ha PasHBIX YPOBHIX cBOen OopraHmaannm AAas CaMO3aIlllNTbl OT
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BpeJHBIX BO3JEVICTBUMII pPa3AM4HBIX BMUAOB cTpecca [17]. @opmupys cBOXO aAalTUBHYIO
CTpaTeIMio, OHM HPOSABASIOT MHOXECTBeHHOe pa3HOooOpasye CBOMX OTBETHBIX peakIuil Ha
CTpeccoBoe BO3JeNICTBIIe Ha MOP(OAOTMIECKOM, (PU3MOAOTMIECKOM ¥ OMOXMMIYECKOM
ypoBH:aAX. PocT pacrenmii Ha ®Tare HPOPOCTKOB UM MOAOABIX PACTeHMUII SIBASETCA OAHUM U3
CaMBIX YYBCTBUTEABHBIX K AEVICTBUIO pa3ANIHBIX (PAKTOPOB MHTErpaAbHBIX (PU3MOAOTIIECKIIX
nporeccos [18].

B mammx skcrepuMeHTax HaOAIOAEHUs 3a POCTOM pacTeHmil ITOKa3aAl BO3PacTalOIIyIo
HeraTMBHYIO pPeakIuiO0 pacreHmuil 1o Mepe yseandenus KoHueHTpauym NaCl. Vsmenenns
BI/AHBI y>Ke Ha IIepBOM CpOKe ICCAeAOBaHMI, KaK AAMHa KOPHS, TaK U AAMHA CTedas
OTANYAIOTCS OT KOHTPOABHOIO BapMaHTa CBOMMM HM3KMMM ITOKa3aTeAsMM B 3aBUCHUMOCTHU OT
xoHteHTpanuy NaCl. Ecan ipu konnienTpauym NaCl 50 MM ganna crebast cocrasasier 85,1%
ot xoHTpoas, npu NaCl 100MM 73,1%to nipu konnenrtparuu 150 MMNaCl sto yxe 77,5% ot
koHTpoAs (Puc. 1) ITpu 6oaee mosaHem cpoke passutus (214H), 9TM IOKa3aTeA! ellle HIDKe
NaCl50 MM-66,5%NaCl 100MM-59,4% n NaCl150MM-55,8% OT KOHTpOAsI, B 3aBUCMMOCTU OT
xoHueHTpauyy NaCl. I[Tpn naGaroaennm 3a 4AMHON KOPHSI, MBI BUAVIM IIOYTH TOT K€ D(PQeKT.
Hanmenbmee gericteue NaCl na xopenbp HaOaiogaercs nipu  KoHneHTpauymS0 MMy
CeMIAHEBHBIX pacTeHMII, HO Jake HEeCKOAbKO ITpeBbINIaeT 3HaueHMs1 KOoHTpoasd (100%) Ha
reppoM cpokel04,7%, yXe B IHocaejHeM CpOKe MOXHO YBMAETh TakKe MHIMOMpYyIOlee
aerictere NaCl, 3aech aamHa KOpH: cocTaBasieT 93% OT KOHTPOAS IHpY TOM >Ke KOHIIeHTpallUIA.
A npu konnertpaniuy 100MM u 150 MM cootseTcTBeHHO 72,9% ,69,4 % OT KOHTPOASL.

H KoHnT. EANaCl 50 M NaCl 100 E NaCl 150
120

100

=

80 -

SRRRRRRRRRRNY

X

Cte6enb KopeHb Cre6enb KopeHb Crebenb KopeHb

7- pHeB. pacTeHMa  14-pgHeB. pacTeHUsA 21- pHeB. pacTeHusn

Puc.1. Bansmme pasavransix kornenTparmic NaCl (50,100,150 mr) Ha AamHy ctebAst 1 KOPHS pacTeHui
KYKYPY3bI B 3aBUCHMOCTH OT AAUTEABHOCTY BO3AEIICTBIS

OauuM 13 3HAYMMBIX ITIOKasaTeJel sBAseTCs HabAloAeHMe 3a WU3MeHeHIMeM Beca,
KOAMYeCTBa U ILAOIIagu AUCTheB. V1 B AaHHOM caydae, Bcsa HeraTmBHOCTH Aevictsust NaCl
OTpasnaach Ha AUCTbsAX. YrHetaromlee BAvsiHe NaCl Ha AMCTbs IPOSBMUAOCH Ha IIEPBOM CpOKe
passutus (7aH), npu KonueHTpauym NaCl50 MM cpeansst maomadb M BeC O4HOTO AMCTa
HECKOABKO ITPEBBIIIAIOT BTU 3HaYeHIsI KOHTpoAsl. Ecan y KOHTpOABHBIX pacTeHui CpeAHII BeC
OAHOTO AucTa cocrasaser 70 mr, a cpeAHss 1aomaab oaHoro amucra 0,43 cM?, TO y OIIBITHOTO
sapuanTalNaCl 50MM st0 yxe 76,6 mr u 0,63 cm? Ho k 21 AHIO pasBuTHs yTHeTarollee AelicTBre
NaCl0,50 MM BuAHO y>Ke 1 Ha AUCTBsIX AQHHOTO BapuaHTa. Y BapuaHTOB ¢ BosaeiictsueMNaCl B
koHeHTparsax 100 MM n 150 MM MO>XHO Ha0AIOAaTh yMeHbIIIeHIe CpejHero Beca OAHOTO
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AVICTa B HECKOABKO pa3. Ecan B KOHTPOABHOM BapMaHTe CpeAHIIT BeC OAHOTO AMCcTa cocTaBua 196
mr, mpuNaCl 0,50 MM — 170 mr To mipu Bosgetictsum 100MM NaCl sTot nokasareas y>xe 80 mr,a
npn Bosgeiictsum 150MM NaCl 32,5 mr, 1o ecTtb cpeAHMiT BeC OJAHOIO AJCTa MeHBbIIIe
KOHTPOABHOTO B OAHOM caydae B 2,45 pa3 , mpu Bosaeiictsyum 100MM NaCl u B 6 pas mpu 150MM
NaCl. Ismenenne cpeaHeii 111011a4u OAHOTO AMCTa cocTaBuAa B KoHTpoe - 0.98cm? NaCl50MM
— 0.76 cm?NaCl 100mM- 0.66cm?, NaCl 150mMM — 0.20cm?. CpeaHsisa 1mao1miadb OAHOTO AMCTa Ha
rocaeJHeM CpOKe pa3BUTIA B KOHTPOABHBIX PacTeHIIIX IIpeBbIIIaeT STY 3HaueHNs B OITBITHBIX
ripu Bosaevictsun100 MMNaCl 5 1,48 pas, a mpu 150 MMNaCl B 4.9 pas.

W3 ckazannoTO BhIIe rtoaydaercs, 9To NaCl Bo3aeiicTBysI Ha pacTeHNsI KyKypy3bl, BBI3bIBaeT
Pe3KO HeraTMBHYIO PeaKIMIO, MHIMIOMpPYsI pOCT ee ANMCTbeB BILAOTh 40 YIHeTeHIs, OCOO@HHO IIpu
BO3JEJICTBIM BBICOKIX 403. I IprMedarteabHO, 4TO, ecan mmpu camoit Bbicokoit 4o3e NaCl 150m M
CpedHIII BeC OAHOIO AlCTa yMeHbIIaeTcs B 6 pa3, TO Iaolladb ymeHbmnaercsa B 4,9. Ilpu
Bosaericteyum 40361 100MM NaCl, Bec ymensIaetcs B 2,45 pasa, a raomaas B 1,48 11o cpaBHEeHNIO
C KOHTPOABHBIMI BapMaHTamMu. To ecTh BO3JeliCTBIe Ha BeC AUCTheB UAeT CUAbHee, YeM Ha MX
I1A0IIIaAb.

IlenHpIM MOKa3aTeAeM IPU M3y4eHNUM OTBETHBIX peakluii pacteHmii Ha Bosaerictsue NaCl
ABAsIeTCA HabAIOAeHNe 3a M3MeHeHMeM HaKOILAeHMSI CyXOM OMoMacchl B pa3AMdIHBIX OpraHax
pacrenmit. HaGaroaas maMeHeHus cyxoit 61OMacchl B AMCTBAX MOXKHO 3aMeTUTh ITOCTeIIeHHOe
YMeHbIIIEHNE CYXOIo Beca y>Ke Ha IIepBOM CPOKe MCCAeA0BaHII OT HaIMEHbIIIeN KOHIIEHTPpaLn
50 MM NaCl a0 srrcokoit 150 MM NaCl cocrasastst 84,6% u 61,5% ot xonTpoas. Ha nocaeanem
cpoke pasBuTuA Ha 21 AeHb KOAMYEeCTBO CyXOM OMOMacchl B AMICTBSX YMEeHbIIAeTcs elrle 00AbIle
ot 74,3% ipu 50MM NaCl 20 48% mpu 150NaCl (Pruc.2).

300
250 M
200 M

150

e I|

Hact. Crebenb KopeHb OKM  Hact. Crebenb KopeHb OKM  Hact. Crebenb Kopewb OKM
et et et

o

7-pHeB. pacTeHus 14-pHeB. pacTeHusa 21-pHeB. pacTeHus

W KoHT. @ NaCl 50 O NaCl 100 ONaCl 150

Puc. 2. Hakonaenne B AvHaMMKe CyX0¥ OMOMacCh! pa3ANIHBIMY OpTaHaMI pacTeHMIT KyKYPYy3bl, BRIpaIIleHHBIX
rpu pazanassix KoHneHTpanyeax NaCl (50,100,150MM) B pacyeTe Ha 04HO pacTeHme 1 B % OT KOHTPOAS

Yro Kacaercst crebaeil pacTeHMil KyKypys3bl, 34ech HabAI0AaeTcs HEeCKOABKO Apyras
KapTuHa, 4epe3 7 AHeN, KOAMYIECTBO CyXOl Omomacchl cre0As yBeAUYMBAsACh Y>Ke IIpU
HeOoap1m10¥1 KoHIleHTpauyy 50MM NaCl u cocraBastst 123 % MO OTHOIIEHUIO KOHTPOAIO, IIPU
100 MM NaCl cocrasaset yxel153%, a mpu 150 MM NaCl y>xe na 200% ot koHTpOAs1. Ha BTOpom
cpoke pasputs (144H.) cuTyaryst MeHseTCsl, M IIOAHOCTBIO BhIpaBHMBaeTCs K 21 AHIO pasBuTu,
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HaOA0g4aeTcss  yxe orpunareasHoe JevictBue NaCl, yMeHbINasicb B 3aBUCUMOCTU  OT
koHteHTparuu NaCl 0,50 MM-93% NaCl 100MM- 69,7%NaCl 150 MM Ha 53% 110 OTHOIIIEHNIO K
KOHTPOAIO.

Ha niepsom sTarne nn ogna konueHnTpanysa NaCl He okasbIBaeT IMOUTH HMKAKOTO BAVISTHIAA
Ha HaKOILAeHMe CyxOil Omomacchl KOpPHs, KO0AeDAACh B 3HAUueHMAX, He3HauUTeAbHO
OTANYAIOLINXCST OT KOHTPOAsI BO BCeX Tpex BapmaHTax.Ha BTropoMm cpoke, y>ke MOXKHO yBUAETD
HeratusHoe BamsiHMe NaCl Bo Bcex BapmanTax ombiTa. Ha 21 sgenn Bosgeiictsmsa NaCl Hamu
HabAI0jaeTcss oyeHb MHTepecHas KaptuHa. ITpnu xonnentparnmm 50MM NaCl cyxas 6momacca
KOpHell KyKypysbl 0o0abllle, 4eM Yy KOHTpOABHOTO BapmaHTa Ha 43 %, TO eCTb BUAHO
crumyaupyiomee gerictsue NaCl Ha cyxoit Bec KOpHeit KyKypy3bl Ipy KoHIeHTparym 50 MM.
ITpn xonuentpauym 100 MM NaCl koamdecTBo cyxoil GMOMacchl 3HaYMTEABHO CHVDKAeTCs,
omyckasch 40 93,3 % IO OTHOIIEHMIO K KOHTpoAalO. V1 emre Goabllle OHO CHYDKaeTCsl HIpU
koHneHTparuu 150 MM NaCl, a0xoas1 20 76,6% 110 OTHOIIIEHMIO K KOHTPpOoA10 (100%).

OaHuM 13 HeraTMBHBIX ITOCACACTBUI 3aCOA€HMs SBAseTCs HapyllleHre BOAHOTO oOMeHa B
pacrenyax [18] . KoanaecTtso BOAbI B OpraHax pacTeHIs KyKypy3bl IIOKa3aa0, YTO TOKCUIEeCKOe
ACVICTB/I€ 3aCOAEHN: B IIEPBYIO O4epeab BBLIBASETCA B HAA3EMHBIX OpPTaHax pacTeHMII BO BCeX
BapuaHTax(37,9 %; 12,7 %; 12,4 %).. B 3aBucMOCTI OT IPOAOAKUTEABHOCTU DKCIIepuMeHTa 150
MM NaClpapuanr cHmkaacs noutu Ha 87,6 % 1O cpaBHEeHMIO C KOHTpoJeM. B TeueHme Bcero
OIbITa KOPHI BapMaHTHBIX PacTeHNI HaX0AUANCh B 601ee yA0BAeTBOPUTEABHOM COCTOSHUN 3a
CYeT KOAMIeCTBa BOABL DTO MOKHO OOBACHUTDL TEM, YTO KOAMYECTBO COAel, HaKaIlAMBaIOLVIXCS
B KOPHAX TP KOHTaKTe C IUTaTeAbHON CpeAoli, IIpeAcTaBAseT coDO0I cAadblil IIepeHOC BOAbI K
TTOBEPXHOCTHBIM OpPraHaM B pe3yAbTaTe ITOBBIIIIEHHOIO OCMOTUYECKOTO AABACHIL.

Hapymenne BOAHO-TEPMMYECKOTO peXXMMa HPUBOAUT K CHIVDKEHUIO MHTEHCUBHOCTU
¢orocunTesa, a MeXAy (POTOCHHTE30M M YPOKalHOCTBIO IMeEeTCs TecHasl B3alMOCBA3Db
[19].YMeHbIIeHNe ypOXKAMTHOCTYI U BHEIIHNE IIpOsiBAeHusA ToKcmdeckoro Jevictsmst NaCl
SABASIIOTCA ~ CAGACTBMEM — IIePUOAMYECKM  MAM  IIOCTOSIHHOTO — M3MEHEHMSI  KAETOYHOTO
MeTtaboauzmal20].

Takum 00pa3oM MCX0As U3 MOAYIeHHBIX JAHHBIX BUAHO, YTO OAHUM U3 HaryOHBIX d(dek-
TOB, BBbI3bIBAEMBIX 3aCOJ€HMEM, SBASETCS M3MeHeHMs OTHOIIeHue KOpeHb /roder Amucr. DT1o
uccAeJoBaHMe I10Ka3ado, YTO CIIOCOOHOCTh pacTeHMs M3MEHSTh COCTOsHMe KOPHeil B IIoYBe
TaKKe SBASETCs BaKHBIM MeXaHM3MOM B (POPMMPOBAHUM YCTOMYMBOCTU K BOAHOMY CTpecCy.
IToayyeHHble AaHHbBIE ITOKA3aAMCIIOCOOHOCTh PacTeHUi M3MeHATh MOp(OAOIIdecKye I10Ka3a-
TeAl, 4TO sABASETCA Ba’KHBIM MEXaHM3MOM B (POPMMPOBaHUM YCTOMYMBOCTY PacTUTEABHOIO
OpraHmsMa K COA€BOMY CTpeccy.
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XULASO

Todgiqat naticesinde Azarbaycan torpaqlarindan Arthrobotrys cinsine aid 20 gobslok stamui ayrilmisdir. Aktiv
stamlar identifikasiya naticasinda Arthrobotrys musiformis néviines aid edilmisdir. Yirtici nematofaq gobeslok stamlarinda
nematofaq effektivliyi 5%-93% aras1 dayismisdir. Tedqiq olunan 7 gobalok staminda effektivlik 40%-den yuxari
olmusdur, yalniz 2 gébelok staminda - Arthrobotrys sp.1 ve Arthrobotrys sp.4- effektivliyin yiiksak naticalori qeyd
olunmagla muvafiq olaraq 63% ve 93% taskil etmisdir. Bu gobslak stamlarmimn bdyiimesi {i¢iin an elverigli miihit
aqgarlagdirimis ASS miihiti olmusdur. Ayrilmig Arthrobotrys musiformis gobslayinin tebistde genis yayilan fitoparazit
novlerle ve Trichoderma viride gobalok novii ile qarsiliqh slageleri dyrenilmisdir. Arthrobotrys musiformis gobeloayi ila
Alternaria alternata gobalaklari arasinda indiffirent, Penicillium exspansum va Aspergillus fumigatus gobalakleri ila sahs,
Trichoderma viride gobalayils ise fungistatik antagonizm miisahide olunmusdur.

Acar sozlar: Arthrobotrys musiformis, nematofaq aktivlik, fitoparazit gobaloklar, antagonizm
U3YUYEHUE HEKOTOPLEIX OCOBEHHOCTEN HEMATO®ATOBLIX TPUBOB B YCAOBUSIX IN VITRO
PE3IOME

B pesyarTare nccaeaosanus u3 mous AsepbaiigikaHa ObLa0 BhigeaeHo 20 mTaMMoB IprOos poga Arthrobotrys. B
pesyabTate raeHTUUKAIIY Hanbo1ee aKTVBHBIE IITaMMEI OBLAY OTHECEHHI K BUAY Arthrobotrys musiformis. Y XUITHBIX
HeMaTO(aroBpIX ITaMMOB HeMartodaropas 9(PQeKTUBHOCTh Koaebasach OT 5% a0 93%. DddexTusHOCTE 7
MCCAeA0BaHHBIX INTaMMOB TpuboB coctaByula 6osee 40% ¥ TOABKO 2 INTaMMa IIOKa3aAu BBICOKUE Pe3yAbTaThl
s¢dPexTrBHOCTH, KOTOpBle cocTaBuan 63% u 93% coorsercrsenHo. Hamboaee HaaronpusTHOl cpeloit AAsl pocTa
AQHHBIX IIITAMMOB TpMOOB ABMACA Cycao-arap. V3ydeHo B3anmMogericTsue BrlAeAeHHOTo rpubda Arthrobotrys musiformis ¢
ITIMPOKO paclpOCTpaHEeHHBIMI B IIPUPOJe HEKOTOPBIMU BuAaMU (PUTONapasuTos ¥ ¢ rpudom Trichoderma viride.
Mexay Arthrobotrys musiformis m Alternaria alternata HabarogaeTcs MHAVQPUPPEHTHBIN aHTaroHusM, ¢ Penicillium
exspansum v Aspergillus fumigatus - TeppuTopuaabHbIi, a ¢ Trichoderma viride - pyHIUCTaTIMECKUTIT aHTaTOHU3M.

Katrouesvte caosa: Arthrobotrys musiformis, Hemamogazosas axkmusHocmb dumonapasumuueckue 2pudvl, AHMA20HUIM
STUDY OF SOME PROPERTIES OF NEMATOPHAGOUS FUNGI IN INVITRO CONDITIONS
ABSTRACT

As a result of the study, 20 strains of fungi of the genus Arthrobotrys were isolated from the soils of Azerbaijan.
As a result of identification, the active strains were classified as Arthrobotrys musiformis. In predatory nematophagous
strains, nematophagous efficiency ranged from 5% to 93%. The efficiency of 7 fungal strains studied was more than
40%, and only 2 strains showed high efficiency results of 63% and 93% respectively. The most favorable medium for the
growth of these fungal strains was wort agar.

The interaction of the isolated fungus Arthrobotrys musiformis with widespread in nature species of phytoparasites
and the fungus Trichoderma viride was studied. The indifferent antagonism between Arthrobotrys musiformis and
Alternaria alternata, territorial antagonism between Arthrobotrys musiformis and Penicillium exspansum, Aspergilus
fumigates, fungistatic antagonism between Arthrobotrys musiformis and Trichoderma viride is observed.

Key word: Arthrobotrys musiformis, nematophagous activity, phytoparasitic fungi, antagonism

Giris
Son zamanlarda kend tesarriifatinda temiz mshsullarin alinmasma ve mshsuldarhigin
artirllmasina boytiik digget yetirilir. Bu masalalorin ise lazimi saviyyada hayata kegirilmasi {i¢iin
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Nematofaq gobaloklarin In Vitro saraitinda bazi xiisusiyyatlorinin tadqiqi

kond tesarriifat1 bitkilarinin zararvericilorden ve xastsliklorden qorunmasi kimi maselaler hall
olunmalidir. Bitki zararvericileri sirasina parazit nematodlar da aiddirler [1]. Onlar pomidor,
xiyar ve badimcan bitkilsrinds meloydoginoz (Meloidogyne incognita), kartof bitkisinds ise
qloboderoz (Globodera rostochiensis) vo s. kimi xastaliklori toradirlor [2,3].

Fitonematodlara qars: istifade olunan nematisidlorin okseriyyati kimyevi birlogmalordir.
Belo ki, onlar insan ve heyvanlara toksiki tesir gostormoklo yanasi helmintlorin rezistent
novlerinin yaranmasma sebob olur. Yirtict hifomisetloro aid gobeloklor iso 6z nematofaq
xtisusiyyatlarine gora bu nematodlara qarsi bioloji miibarize tisulunun obyektlorinden hesab
edilirlar [1]. Bu gobalakler digar torpaq gobaleklari kimi torpaq mikobiotasinin terkib hissesini
togkil ederek miixtelif mikroorqanizmlerle eko-fizioloji miinasibatlor yaradirlar. Bu
miinasibatlorden biri do antagqonizm hesab edilr. Antaqonizm tabii soraitde tez-tez rast golinen
slagelordendir ki, bu olagelerds bir canlmin digerinin inkisafin1 zeiflotmesine ve ya
inhibirlesmasina sebab olur. Bu ise gobaloklarin ikincili metabolitlari olan xiisusi birlasmalarls,
asasen do antibiotiklerin tesiri ilo baghdir [4,5]. Torpaqda yayilan mikromisetlor arasinda
movcud olan antaqonizm slagelerinin dyranilmasi onlarm eko-fizioloji xiisusiyyatlerinin
giymatlandirilmesinds miihiim rola malikdir [6].

Bu gobaloklorin nematofaq xiisusiyyatlorinin golocokds semarali istifadasi tiglin onlarn
ancaq nematodlarla qars: aktivliklarini deyil, homginin kompleks sokilds oyronilmasi zaruridir.
Bu baximdan nematofaq mikromisetlorin aktivliyinin torpaqda rast gelinen bitkilare boytiik
ziyan vuran bazi fitoparazit gobalek noévleri ve Trichoderma viride gobelayila eko-fizioloji
alagalarin dyrenilmasi isin magsadi kimi qarsiya qoyulmusdur [7]

Material vo metodlar

Toadgiqat obyekti kimi miixtalif torpaq niimiinslari istifade olunmusdur. Niimune gotiiriilon
sahalor nabatet baginin miixtalif arazilori, Lankeran rayonunun arazisinin torpaglari olmusdur.
Nematofaq hifomisetlorinin dyronilmasi {i¢lin qis -yanvar, fevral, yaz-may, payiz- sentyabr
aylarinda torpaq va bitki qaliglarinin niimunsleri gotiiriilmiisdiir. Torpaq niimunslari toxminan
5-10 sm darinlikdan sterilliys riayst edilarek gotiiriilmiisdiir.

Ayrilmis nematofaq gobelaklarin identifikasiyas: morfo-kultural slamatlarine gore miivafiq
toyinedicilore gore aparilmisdir [8]. Identifikasiya naticesinds 20 gobalok stami Arthrobotrys
cinsine aid edilmisdilar.

Nematofaq gobaloklorin yirticiliq aktivliyinin tutucu healgeslarin sayma gors miisyyon etmak
ticiin Y. I. Kondakovann skalasindan istifade olunmusdur [9]. Mikroskopun obyektiv ve okul-
yarmin on kigik boytidiilmasinda (8x15) 10-a gader tutucu healge varsa yirticiliq qabiliyyati cox
zdif, 10-30 arasi-zeif, 30-100 arasi-orta, 100-den yuxari-giiclii hesab olunur. Gobalaklorin nemato-
faq effektivliyi biopreparatlarin smagimin metodik gostorislorine asasen dyrenilmisdir [10].

Miixtalif bark miihitlorin gobaloklorin bdyiimasine tesirinin Oyrenilmesi aqarlagdirilmis
miihitlor - Capek+saxaroza, ASS (aqarlagdirilmis sameni sirasi), Pepton-Qargidal asasinda apa-
rilmigdir. Gobaleklarin bdyiime dinamikast koloniyalarin diametrine ssasen qiymetlondiril-
migdir.

Tadgiqat obyekti kimi nematofaq aktivliyinin gostericileri an yiiksek olan Arthrobotrys
miisiformis gobalayinin bazi gobeloklarlo qarsiligh olageleri 3 fitopatogen gobalok (Penicillium
exspansum, Alternaria Alternata, Aspergillus fumigatus) vo Trichoderma viride gobalok novii tizerinde
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dyronilmusdir. Test obyekti kimi istifade olunan gébaloklor AMEA Mikrobiologiya Institutunun
“Mikrobioloji  biotexnologiya” laboratoriyasmin kultura kolleksiyasindan gotiiriilmiisdiir.
Ayrilmig gobeleklarin qarsiigh miinasibatlarinin  dyrenilmasi tigiin qarsiigh koloniyalar
metodundan istifads edilmisdir . Inhibirlasma daracasi har gobalok novii iigiin inkisafin 5 va 10-
cu sutkalarindan sonra diistura asason hesablanilir [8].

Naticalar va onlarin miizakirasi

Nematofaq gobaloklarin yirticihq aktivliyinin dyrenilmasi istiqgametindes aparilan tedqgiqatin
naticaleri cadval 1-da aks olunmusdur. Cadval 1-den goriindiiyii kimi, tedqiq olunan stamlarda
tutucu hoalgelorin emologalms aktivliyinin (yirticihq) kemiyyet gostericilori asagidaki kimi
olmusdur: 7 stamda - zaif; 2 stamda- orta; yerds qalan 11 stamda ise - aktivlik ¢cox zaif olmusdir.
Qeyd etmok lazimdir ki, nematofaqlara qarsi aktiv olan ve halge amalagalms aktivliyi orta
giymeotlorle xarakteriza olunan Arthrobotrys sp.1 va Arthrobotrys sp.4 stamlarda tutucu halgelarin
say1 miivafiq olaraq 87 vo 74 togkil etmisdir.

Tadqiq etdiyimiz nematofaq mikromisetlarin effektivliyinin, yoni nematod suspenziyasmnda
gobaloklorin inkisafi zamani nematodlara tesir darocesinin Oyrenilmesi noticosinde moalum
olmusdur ki, nematofaq mikromiset gobalok stamlarinda nematofaglara qars: aktivlik 5%-93%
arasi doayisir. Todqiq olunan 6 goboalok staminda aktivlik 40%-dan yuxar1 olmusdur, yalniz 2
stamda aktivliyin ytiiksok naticolori geyd olunmusdur. Bu Athrobotrys sp.1 va Arthrobotrys sp.4
goboalok stamlar1 olmusdur ve onlarda nematofaq effektivliyin deracesi miivafiq olaraq 63% vo
93% toskil etmisdir. Aktiv stammlar kimi giymetlondirilon Arthrobotrys sp.1 ve sp.4 gobalok
stammlar1 morfo-kultural elamsatlarine gora Arthrobotrys musiformis gobalok noviine aid
edilmisdir.

Cadval 1. Yirtict nematofaq gobalaklarin nematofaq aktivliyi

Stammlar Yirticiliq daracasi Nematofaq effektivliyi
(%)

Arthrobotrys sp.1 Orta 63
Arthrobotrys sp.4 93
Arthrobotrys sp.2 41
Arthrobotrys sp.6 33
Arthrobotrys sp.7 45
Arthrobotrys sp.12 Zoif 43
Arthrobotrys sp.14 44
Arthrobotrys sp.16 46
Arthrobotrys sp.17 26
Arthrobotrys sp.3 10
Arthrobotrys sp.5 16
Arthrobotrys sp.8 15
Arthrobotrys sp.9 5
Arthrobotrys sp.10 24
Arthrobotrys sp.11 Cox zaif 17
Arthrobotrys sp.13 18
Arthrobotrys sp.15 12
Arthrobotrys sp.18 19
Arthrobotrys sp.19 21
Arthrobotrys sp.20 42

Aktiv stammlar kimi giymatlondirilon Arthrobotrys sp.1 vo Arthrobotrys sp.4 gobalok
stamlarin morfo-kultural slamatlari geyds alinmisdir. Onlar asagidak: kimi olmusdur:
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Koloniyalar saxelonmis, seyrok-pambiqvari, zorif tiiklii, yilingiil unlu. Koloniyalarin
rongizyaxst inkisaf etmis miselilori agig-¢ohray1r ve ya agig-boz, agiq gohveyi rongdadirler.
Intensiv sporomalagalme miisahide olunur, sirin qoxuya malikdir. Petri kesasinda reversi az
ronglonmisdir.

Konidi dastyicilar yaxs: inkisaf etmis sads va diizdiir, onlarm uzunlugu 170-600 mkm, distal
hissaleri ise aydin ifads edilmis sterigmalarla marcanvari genislonmisdir, eni 10 mkm-o godar.
Konidilarin baghglar1 yalmz konidi dasiyicilarin distal tersfinde yerlasirlor, onlar saxelonmis
sokilds, 10 ve daha ¢ox konidilorden ibarstdirler. Konidilar bir qadar ayri ve ya diizdiirler,
ellipssakillidirler, orta hisseden asagiya dogru yerlasen bir arakesmays malikdirlar. Distal
hiiceyranin olgiisii 11,3-22,5 mkm. Tutucu apparat yumru ve ya nal sokillidir, diametri 25,3-46
mkm, daxili- 15-27,6 mkm.

Bu alamatlars asason ayrilmis aktiv stamlar Arthrobotrys musiformis (Syn: Candelabrella
musiformis) gobalok néviine aid edilmisdir.

Bir sira tedqiqatlar neticesinde miisyyen edilmisdir ki, sintetik qida miihitinds bdytiiysn
diger hifomiset gobaloklorden forqli olarag, yirticc nematofaq gobalokler sintetik qida
miihitlorinde zoif inkisaf edir vo ya timumiyyetlo inkisaf etmir vo bu miihitloro miisyyon
konsentrasiyalarda, masalon, qargidali ekstrakti, somoani giresi kimi tebii mshsullarn slave
edilmasi, pepton, maya ekstrakt vo ya bir sira vitaminlor, minerallar bu gobaloklorin
boyiimesine miisbat tesir edir [11,12].

Qeyd etmoak lazimdir ki, aqarh gida miihitin vasitesi ilo nematofaq gobalaklerin slave
alamatlarini miisyyen etmak miimkiindiir: qoxu, pigmentasiya, miseli kiitlosinin moahsuldarhg.
Yarmmsintetik miihit Meyze, Capek miihiti (pepton, vitaminler ve mikroelementlor slave
edilmis), hamginin qarpiz ve diger tebii miihitlor yirtici gobaloklarin inkisafi tigiin uygundur.
Lakin bu tebii ve yarimsintetik miihitlor bu goboelaklorin birtorafli inkisafin1 tomin edir. Bu
miihitlords noviin morfoloji xiisusiyyetlorinden biri olan tutma halqalar inkisaf etmir ve ya zaif
inkisaf edir ve bu yarimsintetik, tobii miihitlors yalmz nematodlarin ve ya bazi heyvan mansgsli
tobii substratlarin slave edilmasi onlarmn yaxs1 inkisafini tomin edir.

Hal-hazirda malumdur ki, torpagi bitki mansali {izvi substratlarla miinbitlagdirildiyi zaman
yirtict nematofaq gobaloklorin intensiv inkisafi bas verir. Digor torofden, aydin olmusdur ki,
karbohidratlarla zengin, aqarlasdirilmis tebii miihitde olan temiz kulturalarda da yirtic
goboalaklarin aksariyyati ¢ox siiratla boyiiyiir ve ¢ox sayda spor amale gatirirlar.

Yirticr gobaleklarin inkisafina qidali miihitin tesirine aid bir sira tedqgiqatlar aparilmisdir.
Lakin, gqeyd etmoak lazimdir ki, bu miihitlerin terkib komponentlarinin gébalak névlerine tesiri
miixtalif ola bilar. Hatta bir nov daxili stammlar da eyni terkibli miihitds 6zlarini fergli terefden
goOstara bilarlar.

Bu baximdan optimal becerilma soraitinin segilmasi istigametinds aparilan todqiqatlara
ehtiyac duyulur. Buna gora do todqgiqatin novbati marhalasi miixtslif aqarlagdirilmis miihitlorin
nematofaq mikromisetlarin boyiimasine tesiriin dyrsnilmasine hasr olunmusdur.

Ik olaraq gobeloklorin berk gidali miihitlorde bdyiimesi Syrenilmisdir. Aqarlagdirilmis
miihitlorden Capek+saxaroza, ASS, Pepton-Qargidali aqar istifade olunmusdur (sak 1-3).
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Sak.3 Gobalak koloniyalarin CA+saxaroza miihitinde bdyiimas dinamikast
Gobaleklarin boyiimas dinamikasi koloniyalarin diametrine asasen qiymetlondirilmisdir.

Todqiq olunmus aqarlasdirihmis miihitlerin gobelok stamlarina tesirinin Oyranilmasi
asagida gostarilon qrafiklarde 6z oksini tapmisdir. Tacriibalorinin naticelari 3-14 sutka arzinde
miisahide olunmusdur ve yekun qiymotlondirilma goboeloyin inkisafinin 14 sutkasinda
aparimisdir.
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Aparilan tedgiqatlarin naticesinden mealum olmusdur ki, gobalaklarin bdytimasi {iclin an
alverigli miihit agarlasdirimis ASS miihiti olmusdur. Baxmayaraq ki, ASS ve PQA koloniyalarin
boyiime dinamikasinda bir o gadar da forq miisahids olunmayir, lakin kulturanin morfoloji
olamoatlorinde nozers carpacaq qoder forglor geyde alinmusdir. Belo ki, ASS-do gobalok
koloniyalar1 pambiqvari sakilde olmus ve daha six inkisaf etmisdir.

Ayrilmis gobaloklarin garsiigh miinasibatlerinin dyrenilmasi (cadvel 2) gostormisdir ki,
Arthrobotrys musiformis néviine aid edilon gobsaloyin Penicillium exspansum, Alternaria alternata,
Aspergillus fumigatus vo Trichoderma viride gobolok novii arasinda miixtslif deracode 6ziinii
biruze veroan antaqonist miinasibotlori agkar olunur. Belo ki, cadvelds 2-do oks olunan
gostaricilora asasan Arthrobotrys musiformis gobalayi ila Penicillium exspansum vo Alternaria
alternata goboaloklori arasinda 5-ci sutkada nezers garpan deracode antaqonizm miinasibatlori
miisahide olunmamusdir. Bunu onunla slagalondirmak olar ki, ilk 5 giin arzinds yuxarida qeyd
etdiyimiz gobeloklorin 6z fungisid maddslorinin qidalh miihito ifraz etmok prosesi
faallasmamigdir. Bu miiddst arzinds onlarin ancaq boyiimasi miisahide olunur ve goébalakler
arasinda 5-ci sutkaya gore alman neticeler gostermisdir ki, Aspergillus fumigatus gobelayinin
Arthrobotrys musiformis gobslayine nisbaton inhibirlosmoe deracesi daha yiikssk olmusdur.
Arthrobotrys musiformis va Trichoderma viride gobolaklari arasinda ise har iki gobelayin yiiksak
inhibirlosma doracesi qeyde almmusdir. Trichoderma viride gobeloyinde bu gosterici nisbaton
ytiksok olmusdur.

Tadqgiqatin 10-cu sutkasmdan alman natacslare asasen belo fikire goelmoak olar ki, Alternaria
alternata va Arthobotrys musiformis gobaloklari arasinda antaqonizmin indiffirent novii miisahide
olunur. Bels ki, Arthrobotrys gobslayinin koloniyasi ilo Alternaria alternata gobelayinin
koloniyasmin inhibirloesma daracasi eyni olub, har iki koloniyann inkisaf dinamikasi demak olar
ki 6z stabilliyini gorumusdur.

Cadval 2. Arthrobotrys musiformis gébslayinin bazi torpaq gobslaklari ila garsihiqh antoqonistik miinasibatlari (%)

Giinlar (sutka) Penicillium expansum Arthrobotrys musiformis
5 22 29
10 26 56

Alternaria alternata Arthrobotrys musiformis
5 27 11
10 35 36

Aspergillus fumigatus Arthrobotrys musiformis
5 65 25
10 27 43

Trichoderma viride Arthrobotrys musiformis
5 67,7 51
10 54 69

Lakin, Arthrobotrys musiformis ilo Aspergillus fumigatus va Penicillium expansum gobaloklari
arasinda yiiksak inhibirlosme prossesi nozers c¢arpmagqla sahe antaqonizmi miisahide
olunmusdur. Penicillium va Aspergillus gobalok koloniyalar1 Arthrobotrys gobalok koloniyasmin
tizorini Ortarek, onun inkisafin1i mehdudlasdirir. Bu gobalak koloniyasinin bdyiimasinin
langimoesinin izlenilmasi ve Penicillium expansum vo Aspergillus fumigatus gobalayinin
koloniyasmin onu shata etmasi bu gobalaklarin gliclii fungisid xiisusiyystlere malik oldugunu
gOstarir. Arthrobotrys musiformis va Trichoderma viride goboloklori arasinda ise fungistatik
antaqonizm miisahide olunur. Trichoderma gobalayinin koloniyasi Arthrobotrys gobelayinin
koloniyasinin tizerini tamamils Orterak, inkisafin1 tam olaraq mehdudlasdirir.
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Gorilindiiyti kimi, sadaladigimiz gobaloklor arasinda an giiclii antoqonistik xiisusiyyatlare

malik olan Trichoderma viride gobalayidir.

Beloalikls, tadqiq olunan Arthrobotrys cinsine aid gobelak stamlar1 arasinda yiiksek nemato-
faq effektivliyi yalmz 2 stamda geyd olunmusdur. Bu gobalaklerin boyiimasi {iclin an alverigli
miihit aqarlasdirimis ASS miihiti olmusdur. Nisbaton aktiv olan ve identifikasiya naticesinda
Arthrobotrys musiformis noviine aid edilon gobalayin digar gobaloklar arasinda miixtalif deracads
oziinii biriize veran antoqonist miinasibatlori mévcuddur. Lakin, aparilan tedqiqatlar laboratori-
yada temiz kultura seraitinde hayata kecirildiyins gors de alinmis naticalerin aydmn sakilds hagqi-
qgeti aks etdirmasi tigiin galacakds tadqiqatlarin torpaqda in vivo saraitinds aparilmasi magsada

uygundur.
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Makale: Demukhamedova S.D., Aliyeva I.N., Godjayev N.M.. Spatial and Electronic Structure of Monomerik
and Dimeric Conapeetes of Carnosine Uith Zinc, Journal of Structural Chemistry, Vol.51, No.5, p.824-832, 2010
Kitap: Christie ohn Geankoplis. Transport Processes and Separation Process Principles. Fourth Edition, Prentice
Hall, p.386-398, 2002

Kongre: Sadychov F.S., Aydin C., Ahmedov A.I. Appligation of Information-Communication Technologies
in Science and education. 11 International Conference. “Higher Twist Effects In Photon- Proton Collisions”,
Baki, 01-03 Noyabr, 2007, ss 384-391

Kaynaklarin biiytikliigii 9 punto olmalidir.

9.

10.
11.

12.

13.

Sayfa olculeri; Ust: 2.8 cm, alt: 2.8 cm, sol: 2.5 cm, sag: 2.5 cm seklinde olmalidir. Metin 11 punto bilyiik-
lukte Palatino Linotype fontu ile ve tek aralikta yazilmalidir. Paragraflar arasinda 6 puntoluk yazi mesa-
fesinde olmalidir.

Orijinal arastirma eserlerinin tam metni 15 sayfadan fazla olmamalidir.

Makaleler dergi editoér kurulunun karari ile yayimlanir. Editorler makaleyi diizeltme i¢in yazara geri gonde-
rilebilir.

Makalenin yayina sunusu asagidaki sekilde yapilir:

Her makale en az iki uzmana gonderilir.

Uzmanlarin tavsiyelerini dikkate almak i¢in makale yazara gonderilir.

Makale, uzmanlarin elestirel notlar1 yazar tarafindan dikkate alindiktan sonra Derginin Yaym Kurulu tarafindan
yayina sunulabilir.

Azerbaycan disindan gonderilen ve yayimlanacak olan makaleler igin,(derginin kendilerine gonderilmesi za-
mani posta karsiligi) 30 ABD Dolar1 veya kargiligi TL, T.C. Ziraat Bankasi/Uskiidar-istanbul 0403 0050 5917
No’lu hesaba yatirilmali ve makbuzu iiniversitemize fakslanmalidir.
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ITPABUJIA JIA ABTOPOB

«Journal of Baku Engineering University» - Xumunu u 6uonornn myOIuKyeT OpUrHHATBHBIC, HAYYHbIC CTATHU
U3 00IaCTH KCCICI0BAaHMUSI ABTOPA U PaHEe HE OIyOIMKOBaHHBIC.

Cratbu TIPUHUMAIOTCS Ha AHTJINCKOM SI3BIKE.

PykomuicH TOIKHBI OBITh HaOpaHs! coryiacHo porpammbel Microsoft Word u oTripaBiieHs! Ha 37IEKTPOHHBIH
anpec (Journal@beu.edu.az). OtmpasisemMble CTaThH AOJIKHBI YIUTHIBATH CIICAYIOIIHE TPABHIIA:

HazBanue ctatbu, uMs U paMUIIHs aBTOPOB
Mecto paboThI

DICKTPOHHBIN a/ipec

AHHOTAIMS 1 KJIFOYEBBIC CIIOBA

3ariaBue CTaThH IIHUIIETCS JIJIA KaXKJI0M aHHOTAaIMU 3arjaBHBIMU 6yKBaMI/I, JKUPHBIMU 6yKBaMI/I U pacrioJjiara-
€TCA TI0 LEHTPY. 3arnaBue u AHHOTAIlMH JOJI?KHBI OBITH TMPEACTABJICHBI HA TPEX SA3BIKAX.

AHHOTAIM, HAIICAaHHAS HA S3bIKE TPEACTaBICHHON CTaThH, NOJKHA coaepkaTh 100-150 cmoB, HaOpaHHBIX
uipudToM 9 punto. Kpome Toro, mpeacTaBisifOTCS aHHOTAIIMK HA JBYX APYTHX BBINIC YKA3aHHBIX SI3BIKAX,
MepPeBOJT KOTOPBIX COOTBETCTBYET COJIEP:KaHUIO0 opUruHaia. KitoueBble ciioBa JOJKHBI ObITh MPEACTABIEHBI
mocyie KaXKI0i aHHOTAIMK Ha ero S3bIKE U COAEPIKaTh He MEHEe 3-X CIIOB.

B crarbe momxub! ObTh yka3ansl kogel UOT u PACS.

IIpencraBneHHble CTaThbU AOJKHBI COAEPKATh:

Beenenue

MeTton ucciaemoBaHus

OO6cyxneHne pe3yIbTaToOB HCCICOBAHUS H BEIBOJOB.

Ecmu ccrmmarorcs Ha paboTy Ha pycCcKOM sI3BIKE, TOTJAa OPWUTWHANBHBIA S3BIK YKa3hIBacTCsA B CKOOKax, a
CCBUIKA JJACTCS TOJIBKO Ha JTATHHCKOM anaBUTe.

PuCyHKH, KapTHHKH, TpaGUKH ¥ TAOIHMIBI JOJDKHBI ObITH YETKO BBIMOJIHEHBI M Pa3MEIeHbI BHYTPH CTATHH.
INoamucu K pUCyHKaM pa3MEIIIaloTCsl MO PUCYHKOM, KapTHHKON i rpadukom. Ha3BaHnue TaOIMIbI MHIIETCS
HaJ TaOJIULEH.

CChUIKH Ha HCTOYHHKH JAl0TCA B TEKCTE IIU(PPOI B KBAIPATHBIX CKOOKAX M PACIIONaratoTcs B KOHIIE CTAThH
B TIOPSIIKE IUTHPOBAHUS B TeKCTe. ECITM Ha OJMH M TOT K€ HCTOYHMK CCBUIAIOTCS JIBa U GoJiee pas, Heo0X0-
JIMMO YKa3aTh COOTBETCTBYIOIIYIO CTPAHHILY, COXPaHAS MOPSAKOBHIM HOMep nuTupoBanus. Hanpumep: [7,
crp.15]. bubnrorpaduueckoe ONMMUCaHWE CCHITAEMOM JTUTEPATYPHI JOJKHO OBITH MPOBEIEHO C YUETOM THIIA
UCTOYHKKA (MOHOTpadust, yIeOHHK, HAydHas CTaThs U 1p.). [IpH CCBUTKE Ha HAYYHYIO CTaThiO, MaTepHAIbl CHM-
No3uyMa, KOH(GEPEHIINH WK IPYTHX 3HAYAMBIX HAYYHBIX MEPOIPHATHHN JTOKHBI OBITH YKa3aHbl Ha3BaHHE
CTaThH, JOKJIAJA WK TE3HUCA.

Hanpumep:

Cmampwsa: Demukhamedova S.D., Aliyeva I.N., Godjayev N.M. Spatial and electronic structure of monomeric
and dimeric complexes of carnosine with zinc, Journal of Structural Chemistry, Vol.51, No.5, p.824-832,
2010

Knueza: Christie on Geankoplis. Transport Processes and Separation Process Principles. Fourth Edition,
Prentice Hall, 2002

Kongpepenuua: Sadychov F.S, Fydin C,Ahmedov A.l. Appligation of Information-Communication Nechnologies

in Science and education. Il International Conference. “Higher Twist Effects In Photon-Proton Collision”,
Bak1,01-03 Noyabr, 2007, s5.384-391

CHycoK IMTHPOBAHHOM JIUTEpaTyphl HabupaeTcs mpudToM 9 punto.

10.

11.
12.

Pa3mepbl crpaHuubl: cBepxy 2.8 oM, cHu3y 2.8 cM, creBa 2.5 u cripaBa 2.5. Tekcr nedaraercs mwpudrom Pala-
tino Linotype, pasmep mwpudra 11 punto, uHTepBan-oanHapHbii. [laparpadsl T0KHBI OBITH pa3leicHbI
paccTosiHuEM, COOTBETCTBYIOIUM MHTEpBaIy 6 punto.

[TonHb1i 00beM OPUTHHAILHOM CTaThH, KaK IPaBHIIO, HE JOJDKEH MPEeBHIIIaTh 15 cTpaHuil.

IIpencraBienue cTaThbu K NEYaTH NPOU3BOJUTCS B HUXKE YKA3aHHOM IMOPAJKE:

Kaxnast cTathst mochlIaeTcss HE MEHEe IBYM dKCIIepTaMm.

CraThs MOCHUTACTCS aBTOPY IS yUeTa 3aMeUaHuil SKCTIEPTOB.

Cratbs, Tocjae TOTo, KaK aBTOp ydes 3aMeuaHusi SKCIEePTOB, PENAKIIMOHHOW KOJUIETHEH JKypHama MOXKET
OBITh PEKOMEH/IOBaHA K MICYATH.
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