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ABSTRACT

Phase equilibria in the quasi-ternary systemFeIn254 - PbIn254 have been studied by methods of physical and
chemical analysis (differential thermal (DTA), X-ray phase (XRF), microhardness and density measurements) and a T-
phase diagram of the state has been constructed. It has been shown that the section FeIn254 - PbIn254 is a quasi-binary
section of the quasi-triple system FeS-In2S3-PbS and is characterized by the formation of the quadruple thioindate of
composition FePbIn4S8 .It has been found that the compound FePbIn4S8 melts congruently at 1140K and it is a phase of
variable composition . Its solubility extends from 44 to 53 mol % PbIn254 . The coordinates of the eutectic points are 30
mol% PbIn254 and 1010K , 65 mol% PbIn254 and 950K .The solubility on the basis of the initial sulfides is limited and it
is 25 mol% PbIn254 basedon FeIn2S4 , and on the basis of PbIn254 reaches 10 mol%. X-ray diffraction study showed,
that solid solutions based on FeIn254 belong to the structural type of spinel and crystallize in cubic syngony. Within the
solubility limits, the cubic lattice parameter increases with increasing PbIn254 concentration (a=10,535-10.646A).Solid
solutions based on PbIn254 crystallize in orthorhombic syngony. The calculated lattice parameters change as follow:
a=11,686+11,658; c=3,853+3,826; =13,764+13, 7124, simple group Pnma, z=4

Keywords: X-ray diffraction, syngony, systems, compound, solid solutions

FeIn254 -PbIn254 SISTEMINDO SRINTILORIN TODQIQI
XULASO

FeIn254-PbIn25S4 kvaziiiglii sisteminde faza tarazhig: fiziki-kimyevi analiz metodlar: (diferensial istilik analizi
(DTA), rentgen faza analizi (XRD), mikrobarkliyin dl¢iilmesi ve sixhigin tayini) ilo todqiq olunmus ve sistemin T-x faza
diagqramu ilo qurulmusdur. FeIn254-PbIn254 kasiyi FeS-In2S3-PbS kvaziiigiincii sistemin kvazibinar kesiyi olub,
sistemda FePbIn4S8 torkibli dordlii birlosmasinin amale galmasi ilo xarakterizo olunur. FePbIn4S8 birlosmasi 1140K-da
temperaturda konqruent ariyir ve dayisken terkibli fazadir. FePbIn4S8ssasinda hsllolma sahasi 44-den 53 mol.%
PbIn254-5 qadar catir. Evtektika noqtasinin koordinatlar:: 30 mol.% PbIn254 ve 1010K, 65mol.% PbIn254 ve 950K-dir.
Sistemda ilkin komponentlar asasinda mahdud hsllolma sahasi amals galir. Hall olma sahasi FeIn254 asasmnda 25
mol.% PbIn254, PbIn254 asasinda ise 10 mol%-o FeIn2S4¢atir. Rentgenfaza analizinin naticesine gors FeIn254 asaslinda
amoals gelon bark mehlullar spinel tiplistrukturamalik olub ve kubik singoniyada kristallagir. Hallolma sahasinds,
PbIn254 qatihg artdigda kubik qafesin paramtrlarides artir (a= 10,535+10,646A). Pbin2S4 asasinda alinan bark mehlullar
ortorombik sinqoniyada kristallagir ve kristal qofesin parametrlori asagidaki kimi deyisir: o = 11.686+11.658 ;
=3,853+3,826; c=13,764+13,712 A , foza qrupu Pnma, z=4.

Acar sozlar: rentgenfaza analizi, sinqoniya, sistem, birlosma , bark mahlullar

NCCAEAOBAHIE CIIZIABOB CUCTEMBIFeIn:Ss- PbIn:Ss
PE3IOME

DazoBble paBHOBeCIS B KBa3UTPOIHOM crcteMe FelneSi- PbIn:Si6p1411 n3ydeHs! MeTogaMuy GU3MKO-XUMITIECKOTO
aHaamsa (auddepennmaapao- Tepmrdeckuii (ATA), pentreHodaszosbni (PPA), msMmepeHme MMKPOTBEpAOCTH M
olpeJeJeHre ILAOTHOCTM) U TocTpoeHa T-x ¢asopast gmarpamma cocrosHus. IlokasaHo, uro paspes Feln:S: -
PbIn2SusBaseTca KBa3nOMHAPHEIM cedeHreM KBa3UTPoIHOI crcteMsl FeS-InaSs-PbS n xapakrepusyetcs oOpasoBaHueM
JeTBePHOTO THOVHAaTa coctaBa FePbInaSs.

Ycranosaeno, uto coeaunenue FePbInsSs naasurcsa xorrpysHTHO pu 1140K u sBAsteTcs ¢asoit riepeMeHHOro
cocrasa . PacTBopuMOCTb Ha ero ocHOBe pocTrpaeTcs oT 44 40 53 M04.% PbInzSs. KoopAuHaThI 9BTEKTHYECKIX TOUEK:
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30 M04.% PbIn2Sam 1010K, 65M04% PbIn2Sa 950K. PacrBoprMOCTS Ha OCHOBE MCXOAHBIX CyAbMIAOB OrpaHMYeHHas 1
cocraBaseT 25 M0a.% PbIn2Sina ocrose FelnoSy a ma ocrose PbIn:Sizoxoamt a0 10M0a% . Penrrenorpaduraeckoe
MccAej0BaHNMe IT0Ka3alo, YTO TBepAble PacTBOPhI Ha OcHOBe FelnaSi oTHOCATCA K CTPYKTYPHOMY THILY INIIMHEAW 1
KPUCTaAAU3YIOTCI B KyOMYecKol CMHTOHMM. B Tipejeaax pacTBOpMMOCTM C yBeAudeHUeM KOHIIeHTparvm
PbIn:SurtapameTp KyBudeckoit perretku yseamansaercs ( o= 10, 535- 10,646A). Tsepasie pacTBopsi Ha ocHoBe PbInaS:
KPMCTaAAU3YIOTCS B OPTOPOMOMYECKON CHHIOHMU. BhIuricaeHHble IIapaMeTphl peleTKy M3MEHSIOTC CAeAyIOIM
obpasom: a = 11,686+11,658 ; =3,853+3,826; c=13,764+13,712 A, npocrt. rpynna Pnma, z=4.

Karouessre caoBa: pEHTFeHOI'pa(l)I/I}I, CMHTOHILI, CVICTEM, COeAVHEHNIE, TBePAbIe paCTBOPBI

INTRODUCTION

In the last decade, more and more attention of scientists and specialists has been attracted by
the development of effective multifunctional materials with optical, magnetic, semiconductor
and other properties. These materials include ternary and quaternary compounds consisting of
iron, gallium, indium, and lead chalcogenides, which have aroused great interest due to their
high optical, photoelectric, and luminescent magnetic properties, cheapness, and environmental
safety [ 1-8].

The initial components FeIn254 and PbIn254 are stable compounds. FeIn254 is formed in the
FeS-In253 system [ 9 ], melts congruently at 1398K crystallizes in thombic syngony (a =11,688,
b=3,8528, c=13,763 A , z=4, simple group Pnma ) and is the structural analog of PbGa254,
CaGa254 and SrGa254 [ 10,11 ].

PbGa254 and PbIn254 crystals doped with rare-earth metals have high luminescence and
are of interest as a matrix for mid-IR lasers [12,13].Earlier we [ 14-16 ] studied the sections FeS -
PbIn254 and FeS - Pb6In10S21 of quasi-ternary system FeS - In2S3 - PbS and established the
formation of quadruple sulfide Fe0,5Pb25,5In10522 crystallizing in monoclinic syngony with
lattice parameters a=14,558, b=3,8556, c=15,558 A, V=867, (3=96,870. The purpose of this work is to
study the chemical interaction in the FeIn254 - PbIn254 system, construct a T-phase diagram and
study some properties of phases of variable compositions.

EXPERIMENTAL PART

To study the phase equilibrium between FeIn254 and PbIn254 sulfides the initial ternary
sulfides have been synthesized from elementary components: lead C-000 grade ( GOST 3778-651
), iron carbonyl, indium In-000 grade and sulfur B 4 grade.

Synthesis has been carried out in evacuated quartz ampoules with stirring while rotating the
furnace around the horizontal axis. In order to select the temperature mode, the thermograms of
the alloy synthesis were recorded on the HITR-70 pyrometer beforehand. The cracking of the
ampoule due to an increase in the volume of the alloy due to the large amount of FeS alloys
containing more than 70% FeS have been synthesized in double-walled quartz ampoules. The
maximum synthesis temperature was 1350K . The homogeneity of FeIn254 and PbIn254 alloys
has been checked by X-raying them.

From the obtained ligatures were synthesized 20 alloys (Table 1) of different compositions
by melting FeIn254 and PbIn254 at 1350-1400K.
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Table 1. Results of the DTA, XRD and metallographic studies of alloys of the FeIn254 - PbIn254 system

Thermal effects of | Density, g/cm3 Phase
Composition, mol% heating, K Microhardness, MPa composition
Feln2Ss PbInzSs
100 - 1398 5,24 3300 Feln2Sa
95 5,0 1185,1370 523 3450 a
90 10 1320 - 3450 oty
85 15 1010,1230 5,20 3450 a+y
80 20 1010, 1185 5,16 3440 a+y
75 25 1010, 1100 5,10 - a+y
70 30 1010, - eutectics a+y
55 35 1010, 1060 5,08 - a+y
60 40 1010, 1100 5,02 - a+y
55 45 1050, 1135 - 2640 )4
50 50 1140 6,15 2600 14
48 52 1120,1135 - 2650 14
45 55 1040,1100 4,90 2700 y+PB
10 60 950, 1080 4,85 - y+pB
35 65 950 4,80 eutectics y+p
30 70 950, 1030 4,72 2250 y+p
25 75 950, 1100 4,60 - y+pB
20 80 950, 1125 4,56 2230 y+B
15 85 975, 1130 4,52 2250 y+p
10 90 1020, 1150 4,48 2250 B
5 95 1100, 1160 4,42 2200 B
0,0 100 -1163 4,39 2180 PbInzSs(3_

After synthesis the alloys were subjected to homogenizing annealing for 30 days at 850K. As
a result of such heat treatment dense samples of black-gray color, homogeneous in appearance
suitable for physico-chemical study have been obtained. Thermograms have been taken on
pyrometer Kurnakov HTP-70 (speed of heating 8°min, chromel-alumel thermocouple, AI203
served as a standard), the X-ray phase analysis has been carried out on D2, PILSFNER firm
Brooker (CuKa-radiation, filter Ni), microhardness of alloys was measured on microhardness
PMT-3, and their density was determined by pycnometric method

RESULTS AND DISCUSSION

According to the data of thermal analysis (according to the heating curves), a diagram of
the FeIn254 - PbIn254 system is plotted in Fig.

The liquidus curve consists of three branches corresponding to the primary crystallization of
FeIn254 , quaternary compound composition FePbIn4S8 and triple sulfide PbIn254.

In all thermograms, except for alloys of 30 and 65 mol% PbIn254 and 50 mol% PbIn254
composition, which belong to eutectics, two thermal effects are observed.

When studying the microstructure of annealed alloys, it has been established that the alloys
containing 0-5, 54-53 and 90-100 mol% PbIn254 are single-phase. The formation of a narrow
region of solubility on the basis of sulfides FeIn254 , PbIn254 and quaternary compound
FePbIn4S8 confirm the data of microhardness measurements. As can be seen from Table 1,
depending on the composition in the system three sets of values 3300+3450, 2640+2670 and
2150+2250 MPa are observed, related to the FeIn254 (a-solid solutions), FePbIn4S8 (y-solid
solutions) and PbIn254 ((3-solid solutions) phases.
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The fourth compound FePbIn4SS8 is formed at a 1:1 component ratio, melts congruently at
1140K, and is an overcompounded phase. The solid solution region based on FePbIn4S8 extends
from 45 to 53 mol% PbIn254 . The oval character of the liquidus curve proves the formation of
solid solutions based on FePbIn4S8

T, K
1400

1200 » 1163
1000
80

60

40

Fein,S 20 40 60 80 Pbin,S
Mol

Fig. T-x diagram of the system FeIn254 - PbIn254.

The quaternary compound FePbIn4S8 divides the system FeIn254 - PbIn254 into two
subsystems: FeIn254 - FePbIn4S8 and FePbIn4S8 - PbIn254 . As can be seen from Fig. 1, both
subsystems belong to the eutectic types.

X-ray diffraction patterns of the components of the 1:1 ratio differ from the initial sulfides
both in the values of the interplanar distances and the intensity of the diffraction lines (Table 2).

Table.2: Interplanar distances and intensities of FeIn254, FePbIn4S8 and PbIn254 lines for comparison

Feln2Sa FePbInsSs PbIn2Sa
Dexp, A I/ Dexp, A I/ Dexp, A I/
3,712 35 6,1607 5 6,8625 5
3,160 100 4,5437 20 5,9250 15
2,634 30 4,1955 15 4,454 35
2,151 10 3,7455 30 3,708 15
2,036 55 3,5664 25 3,536 10
1,864 80 3,4086 50 3,439 55
1,670 10 3,1973 100 3,391 100
1,609 20 2,8478 30 3,303 35
1,528 5 2,7198 20 3,231 50
2,6579 35 3,214 30
2,5756 20 3,133 15
2,4878 10 2,952 10
2,3685 10 2,921 10
2,2601 5 2,861 75
2,1789 10 2,688 55
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2,1009 10 2,636 10
2,0443 60 2,580 15
1,9403 30 2,545 10
1,8796 80 2,508 10
1,8467 15 2,350 50
1,6864 10 2,328 10
1,6217 10 2,295 20
1,5356 8 2,294 10
1,4212 10 2,239 10
1,4834 20 2,204 5
1,3276 10

1,2537 6

1,2274 15

It should be noted that so far we have not managed to obtain single crystals of the
compound FePbIn4S8 , so the symmetry of the crystal has not been established. However,
according to the number of interplanar distances it can be attributed to the lowest syngonies.

The results of the X-ray analysis showed that the a-solid solutions obtained on the basis of
FeIn254 crystallizes in cubic syngony (Table 3) and refers to the structural type of spinel.

With increasing concentration of the second component (PbIn254) the lattice parameter of a-
solid solutions increases from a= 10.530 A (FeIn254) to a= 10.642 A (for the alloy containing 5
mol® PbIn254. The increase in the lattice parameters is associated with the replacement of the
Fe2+ -ion (rFe2+=0.86 A) by the Pb2+ atom (rPb2+=1.26 A) with a larger ionic radius.

Table 3. Crystallographic and some physicochemical data of - and p-solid
solutions of the (FeIn254 )x-(PbIn254)x system

Crystal lattice parameters

Composition lart}‘iice parame}zers A Yolume Density Microhardness
A3 q/sm® MPa

a b C
Feln2Ss 10,530 1167,57 5,24 3300
Feo9sPbo,02In2Ss 10,540 1170,90 5,28 3450
FeoosPbo,osIn2Sa 10,562 1178,25 - 3450
FeosPbo1In2Ss 10,584 1185,63 5,24 3540
FeossPbo,15In2S4 10,642 1205,23 - -
Feo,02Pbo,gsIn2Ss 11,658 3,826 13,712 611,60 5,16 2200
Feo05PPbogsIn2Ss 11,664 3,832 13,718 613,14 4,42 2250
Feo0sPbo92In2Ss 11,680 3,836 13,720 614,72 - 2200
Feo,1Pbosln2Ss 11,682 3,850 13,760 618,86 4,48 2250
PbInzSs 11,686 3,853 13,764 619,74 4,39 2180

- solid solutions based on PbIn254 crystallize in rhombic syngony. Single crystals of
Fe(0.98Pb0.02In254, Fe0.95Pb0.05In254, Fe0.01Pb0.99In254 and Fe0.02Pb0.98In254 were grown by
the directional crystallization method (Bridgman-Stockbarger method). A preliminary study
showed that these compositions doped with rare-earth ions have a high photo sensitivity and
luminescence.

CONCLUSION

For the first the FeIn254- PbIn254 system state diagram has been studied and constructed
time. The formation of the quadruple phase FePbIn4S8 and the formation of a limited solubility

region based on the initial sulfides has been established.The compound FePbIn4S8 melts at
1140K
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XULASO

Mogqalods neft yaglarimin hidrogenlo tomizlonmesi prosesi zamam alnan istehsalat tullanti sularindan
gotiiriilmiis niimunanin terkibinde hall olmus sokilds olan ekotoksikant maddaelerin miqdarinin teyini {izrs analizler
aparilmisdir. Alman noticalore osaslanaraq atilan tullanti sularmn otraf miihito ekoloji tesirlori giymetlondirilmis-
dir.Tullanti su niimunasinin terkibinde olan ucucu ekotoksikant maddalarin miqdar1 ekspress olaraq “Drager” qaz
analizator cihaz1 ilo toyin edilmisdir.Analizlerin aparilmasi zamam hsmin su niimunesinin terkibinds hall olmus
sokildo olan ekotoksikant maddslorin qisa miiddat arzinde atmosfero buxarlanmasi miqdarlar asagida gosterilon
havada qatiliglar1 miisyyenlasdirilmisdir (ppm-le) : PH3-0,01, HCI-0,01, CO2-5,NOx-0,25, H25-72, Cl>-30, HCN- 5, NHs-
1,5, CHsOH-5000, benzin-1, fenol-0,5, aseton-1000 . Alnmis naticelora osasen yaglarm hidrogenls tomizlenmosi
qurgusunda texnoloji proses zamami formalasan tullanti sularinimn otraf miihits ekoloji tesirinin qiymetlondirilmasini
aparmaq miimkiindiir.

Acar sozlar: Neft distillatlari, hidrogenls tomizlomes, iqtisadi,ekoloji effektlor,ekotoksikant maddaler, tullant1 sular1

EXPRESS DETERMINATION OF ECOTOXICANTIC VOLUME SUBSTANCES IN WASTE WATER
FORMED IN THE PROCESS OF HYDROGEN PURIFICATION OF PETROLEUM OILS

ABSTRACT

The article analyzes the determination of the amount of dissolved ecotoxicants in the sample taken from the
industrial wastewater obtained during the process of hydrogen treatment of petroleum oils. Based on the results
obtained, the environmental impact of the wastewater was assessed. The amount of volatile ecotoxicants in the
wastewater sample was determined expressly by the Drager gas analyzer. Evaporative quantities were determined in
the following air concentrations (in ppm):

PH5-0.01, HCI-0.01, CO2-5, NOx-0.25, H2S-72, Cl>-30, HCN-5, NHs-1 , 5, CHsOH-5000, gasoline-1, phenol-0.5,
acetone-1000. Based on the results obtained, it is possible to assess the environmental impact of wastewater generated
during the technological process at the hydrogen treatment plant.

Keywords: petroleum distillates, hydrogen purification, economic,ecological effects, ecotoxicants, effluents.

YKCIIPECC-OIMPEAEAEHNE O bEMHBIX DKOTOKCMYHBIX BEHIECTB B CTOUYHBIX BOJAX,
OBPA3YIOIINXCA B ITPOLIECCE BOAOPO AHOV OUMCTKN HE®TSIHBIX MACE/L

PE3IOME

B craTne rpoBeeH aHaAM3 OITpeaeAeHysl KOAMIecTBa paCTBOPEHHBIX SKOTOKCUKAHTOB B ITPOOe IPOMBIIILAEHHBIX
CTOYHBIX BOJ, ITOAYYeHHBIX B IIpOliecce BOAOPOAHON oOpaborkm HedpTsAHbIX Macead. Ha ocHoBammMm moaydeHHBIX
pe3yaAbTaToB IpOBeJeHa OIleHKa BO3JEVCTBMA CTOYHBIX BOJ Ha OKpyXKalomyio cpesy.Koamdectso aeryumx
SKOTOKCHKAHTOB B ITpo0Oe CTOYHBIX BOJ OIlpejeleHO sKcrpecc-aHaamsatopoM “Drager” VicnapsieMocTs omnpejeaeHa
IIpH CAeAYTOITUX KOHIIEHTpamysIxX B Bosayxe (B ppm): PH3-0,01 , HCI-0,01, CO»-5, NOx-0,25, H2S-72, Cl>-30, HCN-5,
NH3-1,5, CHsOH-5000, 6ensnn-1, ¢penoa-0,5, armeron-1000. Ha ocHoBaHMY TTOAYJeHHBIX pe3yAbTaTOB MOXKHO OIT€HNTh
BO3JEVICTBIIE Ha OKPY>KaIOIIYIO CpeAy CTOYHBIX BOJ, 00pas3yIOIINXCs B XO4€e TEXHOAOIMYECKOTO IPoliecca Ha YCTaHOBKe
OYVCTKI BOAOPOJaA.

Karouesbie caoBa: HeTSAHBIE AVMCTUAAATHL, OYMCTKA BOAOPOAQ, DKOHOMIUECKUI, DKOAOTMIeCKNil d(P¢eKTsl,
DKOTOKCHKAHTBI, CTOYHBIE BOAbI
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GIRIS

Heydar Oliyev adina NEZ-do neft yag distillatlarmin ve hamginin digor neft distillatlarmin
hidrogenls tomizloanmasi qurgusu kéhne klassik texnoloji qurgulara nisbatan ekoloji va iqtisadi
cohatdan effektli qurgu hesab olunur. Malum oldugu kimi hale bu vaxta gedar diinyanmn neft
sonayesi inkisaf etmis 6lkealarinds neft emali {izre texnoloji proseslar aparilan zaman tullantilarim
tam azaldilmasina nail olunmayib.

Mohz buna gora da neft emali sanayesinde mdvcud olan bir ¢ox texnoloji proseslarin har
birinin ayriliqda straf miihite ekoloji tasirlarinin giymatlandirilmasi tizrs dovriin asas ekoloji
tohliikasizlik taleblarinden biri olaraq miixtalif istiqgamatlards ekoloji tedgiqatlarm aparilmasi an
aktual moévzulardan biri hesab olunur.

Bu baximdan tarafimizdan aparilan tadqiqat isinin asas magsadi Heydar Sliyev adina NEZ-
in 501-sayli qurgusunda neft yaglarinin hidrogenls tomizlonma prosesinin atraf miihits tosirinin
ekoloji giymetlondirilmesi proqramlasdirilmigdir. Homin qurgunun texnoloji prosesi zamani
formalasan istehsalat tullantilarindan biri tullanti sularidir. Qurgunun istehsalat tullanti
sularmuin ITS-in ¢xasindan gotiirtilen su nimunasinin terkibinde olan ve tez buxarlanan
ekotoksikant {izvi va geyri-lizvi ugucu maddalsrin buxarlanma dsracaleri, onlarin havada qatihq
miqdarlar1 laboratoriya soraitinds ekspress metodu ilo “Drager” cihazi vasitosilo miiayyenlosdi-
rilmisdir. Tk dofe olaraq terafimizden geyd edilon hidrogenlo temizloma prosesinde xammal
kimi Avtol 8 ve Avtol 15 markali yag distillatlarindan istifads olunan zaman formalagan ITS-in
torkibinde holl olmus sokilde ekotoksikant maddslarin 3-5 daqiqe erzinds buxarlanmasi
miiayyan edilmisdir.

Texniki adebiyyatlarda qeyd edildiyi kimi neft yaglarimmn hidrogenls tamizlanma prosesinin
aparilmasi iqtisadi vo ekoloji cohatden ¢ox bdyiik istiinliiklore malikdir.Belo kineft yaglari
distillatlarmin emtss mehsullar1 kimi hazirlanmasi proseslori uzun illar arzinde tursu-galavi,
kontakt metodlar: ilo hayata kegirilmisdir. Hatta bir ¢ox 6lkalorde oldugu kimi Azarbaycanin
neft emali sanayesinda de hal-hazirda az hacmds hamin klassik proseslardan istifads olunur ki,
bu da 6z névbasinds atraf miihitds ekoloji problemlor yaradir.

Qeyd edilan klassik metodlarla neft-yag distillatlarimin temizlenmesi prosesinde ekoloji
cohatdan ¢ox tohliikali, zerarli miihit yaratmasina baxmayaraq iqtisadi ve ekoloji effektli, yiiksak
keyfiyyatli neft yaglar istehsal olunur. Bu zaman atmosfer havasma miixtalif torkibli, zorarli
karbohidrogenlorlo berabar sulfat tursusunun, natrium hidroksidin ve s ekotoksikant
maddalarin buxarlar1 atilir. Eyni zamanda terkibinds PAK ve diger zererli maddsler olan
tursulu sular derinden tomizlanmadaen su hovzalarine atilir.

Ulu 6ndarimiz Heyder Sliyevin bdyiik zehmatile Azarbaycanin neft emali sanayesinde
mithim rol oynayan neft yaglarinin hidrogenls tomizlonmosi qurgusunun qurasdirilmas: ve
istismara verilmasinin naticosinda har il milyon kub metrlorls tursulu sularin Xazer denizina vo
on min tonlarla ekotoksikant maddalerin atmosfers atilmasinin qarsist alinmisdir.

Malumdur ki, digar senaye sahslarinds oldugu kimi neft emal senayesinds do hals bu
vaxta gedar tam olaraq tullantisiz texnoloji proseslsrin aparilmasi miimkiin olmamusdir. Bu
baximdan Heydar Oliyev adina NEZ-in yaglarin hidrogenls temizlsnms prosesi aparilan 501-
sayli qurgusunda miixtslif markal neft yaglar1 vo hamginin agiq rongli neft distillatlarinin emtea
mohsullar1 kimi hazirlanmas: {igiin tomizlonmasi proseslori aparilan zaman miixtalif xiisusiy-
yatli istehsalat tullantilar1 formalasir [3].
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Apardigimiz todqiqat isinin maqgsadinin asas istiqametlarindan biri geyd edilon 501 sayh
qurguda formalasan tullanti sularmin atraf miihite ekoloji tesirinin ilkin olaraq giymsatlendi-
rilmasi liclin asagida gosterilon analizlar aparilmisdir.

TOCRUBO HISSOSI

Yuxarida gosterilon qurguda asas xammal olaraq Avtol 8 vo Avtol 15 yag distillatlarmin
katalizatorlar istiraki ilo hidrogenlo temizlenmasi prosesinde formalasan tullanti sularndan
gotiiriilon su niimunsalarinin tarkibinds olan ugucu ekotoksikant maddalarin ekspress olaraq qaz
analizatoru “Drager” cihazi vasitesi ile torefimizdan ekoloji analizler hayata kegirilmisdir.

Qurgunun tullanti sularinn {imumi ¢ixisindan malum olan metodlara uygun olaraq su
niimunaleri gotiiriilerak laboratoriya gseraitinde “Drager” cihazi ils otaq temperaturunda
aparilan 6lgmalar zamani alinan naticelar cadval 1-des gosterilmisdir.

Cadval 1. ITS-in analiz naticolori

Ekotoksikant madallorin adi Havada gatiliglariin migdari/Ppm
PHs 0,01
HCl 0,01
CO2 5
NOx 0,25
H:S 72

Cl 30
HCN 5
NHs 1,5
CHsOH 5000
HCOH 10
Benzin 1
Fenol 0,5
Aseton 1000

Alnan naticalerden goriindiiyti kimi NEZ-in hidrotomizlems qurgusundan gétiiriilan su
niimunasindsn buxarlanan CO: qazi istisna olmagla biitiin ekotoksiksant xiisusiyyatli ugucu
tizvi va geyri-iizvi maddsalarin har birinin 3-5 dagiqge erzinds havada qatihglarimin yaranmasimnin
sobablorini asagidak: sekilds izah etmak olar:

- Hidrogen qaz: ilo Avtol 8 vo Avtol 15 distillatlarinin terkibinda kiikiird, azot, oksigen,
fosfor tizvi birlosmalerin, miixtolif quruluslu, terkibli karbohidrogenlar qarisiginin ve metal
duzlarinm olmasi va texnoloji proseslsrin aparilmasi zamani, katalizatorlarn, tezyiqin ve 280-
310°C-da kimyaevi gevrilmaler naticasinds ugucu ekotoksikantlar yaranir.

- Qurgunun tullanti suyu niimunssinin terkibinds hall olmus sakilds H25-i, asetonu ve diger
oksigenli ekotoksikantlarin ¢ox olmasi asason xammal Avtol 8 vao Avtol 15 distillatlarmin
torkibinda olan kiikiirdlii, azotlu, oksigenli, metal va s torkibli birlosmalerin ve hamginin neft
tursularimin miqdarindan asilidir.

Belaliklo qisaca olaraq neft yag distillatlarinin hidrotomizlome texnoloji prosesi vo homin
prosesin aparilmasi zamani gedan reaksiyalar haqqinda asagidaki izahlar1 vermak olar [1- 4].

Hidrotomizlems prosesi hidrogen miihitinds aliimokobaltmolibden ve aliimonikelmolib-
den Kkatalizatorlarinin istiraki ilo yiiksek — 350-430°C temperaturda, 30-70 atmosfer tozyiqds,
sirkulyasiya olunan hidrogen qazinin xammala 100-600 m? nisbatinds ve 60-95%-li hidrogenls
hayata kegirilir.
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Bu proses zamari hidrokiikiirdsiizlosms, hidrokreking, doymamus karbohidrogenlorin
hidrogenlagsmasi, parafin ve naften karbohidrogenlarinin izomerlagsmasi kimi reaksiyalar bas
verir.

Yuxarida gostarilon katalizatorlarmn istiraki ilo hidrotemizlame prosesindo kiikiirdlii, azotlu,
oksigenli v s lizvi birlesmalerin xasselorinden asili olaraq asagida gosterilen kimyavi reaksiyalar
gedir [2].

1.Merkaptanlarla: RSH+H>— RH + H2S
2.Disulfidlarla: R-5-5-5-R+3H2— 2RH+2H:S
3.Sulfidlarlo:

3.1.Zancirvari tioefirloarls: R‘S'R/"'ZHZ_) R‘R';'HZS

3.2.Tsikliktiobirlogsmalarla(tiotsiklobutanla):

+2H>— CH3-CH>-CH>-CH3+H->S

3.3.Tiofenloarla:
+4H>— CHs-CH>-CH>-CH3+H-2S

<

4 Feonallarla:

OH

O

+H>— +H0O

5.Piridinls:

4

+5H>— CH3+CH>-CH>-CH>-CHs+NHs

_/

~

N/

Hidrogenlasma prosesi zamani neft yag distillatlarinin terkibinds olan har bir birlasmanin
xiisusiyystinden asili olaraq miixtalif tipli tullantilar formalasir. Texnoloji prosesds formlasan
gotranin torkibinda fenollar, ketonlar, spirtlor hidrogenls ¢ox asan reduksiya olunur. Homin
gotranli maddalar qarisiginin hidrogenls doydurulmas: gedir ve pargalanaraq karbohidrogenlor
,hidrogen sulfid,ammonyak ve yuxarida gosterilon ekotoksikant xiisusiyyetli ugucu birlogsmolar
va su yaranir.Torkibinds hall olmus sokilds ekotoksikant xiisusiyyatli maddalar qarisigr olan
tullant1 sular1 texnoloji prosesdesn ayrilir [2].
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Qeyd edilon asashi elmi nazeri izahlardan goriindiiyli kimi neft yag distillatlarmn
hidrogenls tomizloanmasi prosesi zamani hamin distillatlarin terkibinden asili olaraq miixtalif
torkibli, ekotoksikant xiisusiyyatli qaz halinda olan maddsler yiiksek uguculuga malik olmasi ile
barabar, texnoloji prosesds formalagsan tullant1 suyunda yiiksak qatiligda hall olurlar.

Mbshz buna gora do neft emali senayesinin neft mohsullar1 distillatlariin hidrogenls
tomizlonmosi prosesi zamani formalasan har bir qaz, maye, bark tullantilar:

atraf miihite miixtslif istiqamatlordas ekoloji manfi tasirlar gosterir.

Torofimizdon aparilan elmi toqdiqat isinin asas istiqametlerinden biri neft distillatlarmin
hidrogenls tomizlonms prosesinds formalasan tullanti sularmin straf miihits tasirinin ekoloji
giymatlondirilmesidir.

TODQIQAT iSININ MUZAKIROSI VO ONUN NOTICOLORI
Aparilan teqdiqat isinin naticleri haqqinda asagidaki izahlar1 vermak olar:

- Neft yag distillatlarinin hidrogenls tomizlonmasi texnoloji prosesinds formalasan asas
istehsalat tullant1 sular1 niimunasinin tarkibinds hall olmus ekotoksikant maddslarin har birinin
3-5 doaqige erzinde buxarlanmasi, atmosfers atilmasi miqdar1 deracesi ekspress metodu ile
ekoloji analizleri “Drager” qaz analizator cihazi ils miisyyanlagdirilmisdir.

- Hidrotomizlomoe prosesinin tullanti sularinin torkibinds olan tizvi ve geyri-iizvi ugucu
birlosmalorin alinmasinin sabablari ve torafimizden ilkin olaraq tosnifat1 verilmisdir.

Texnoloji adabiyyatlarda ekoloji ve sanitar IVQH normalari {izre verilon melumatlara
osaslanaraq aparilan taqdiqat zamam ITS niimunasinin terkibinds olan ugucu ekotoksikant
maddolarin siiratli buxarlanmasi, atmosfer havasinda qisa miiddst arzindoe tebii durulasmasina
baxmayaraq onlarm har biri straf miihitin ekoloji cirklonmasina sabab olur.

Malum oldugu kimi diinyanin hotta neft sonayesi inkisaf etmis Olkalorinde neft emali
sonayesindo formalasan tullanti sularinin temizlayici qurgularinin aksariyyeti agiq sathe malik
olduglarma gore hamin qurgulardan atmosfers miixtalif torkibli ucucu birlagsmalar atilir.

Buna gore do neft senayesinde formalagan ITS-in ekoloji normalarda temizlonmasine
baxmayaraq bu sularin terkibinds neft sularmin asilh maddslarinin, fenol tipli birlesmalarin
olmasi ve hamginin yuxarida miisyysnlagdirdiyimiz ugucu ekotoksikant maddsler ils slagedar
olaraq bir hissainin su hovzalarine buraxilmasi naticesinde hamin hévzalarin flora ve faunasma
manfi ekoloji tosirlor gostorir [1].

Bununla barabar hamin ITS-in terkibinds qalan zerarli maddslerin buxarlanmasi atmosfer
hava miihitinin ve hamginin litosferin ekoloji girklsnmasi menbayine gevrilir. Belslikls, toqdiqgat
zamari hidrogenls tomizlenme qurgusundan gotiirilon ITS-in  terkibinds olan
miisyyanlagdirilmis her bir ekotoksikantn insan saglamligina ve timumilikds ekosfers, biosfors
tosirlori barads ve onlarm IVQH qatiliglar1 hagqinda texniki adsbiyyatlarda genis malumatlar,
izahlar verildiyini nezera alaraq homin maddslarin otraf miihite tosir etmasi barada olave
izahlara ehtiyac qalmayur.

Heydar Oliyev adina NEZ-in 501 sayl qurgusunda neft yaglar1 vo hamginin diger neft
distillatlarinin hidrogenls temizlenmasi proseslorinin her birinde formalasan qazmaye,bark
tullantilarinin her birinin niimunsalerinin gotiiriilmasi miixtalif gevik,ekspress metodlarla
torkiblorinin analizlorinin aparilmasi terafimizden proqramlasdirilmisdir.
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Hamin qurguda formalasan miixtalif név tullantilarin terkibinds olan ekotoksikant mad-
dalarin miisyyenlagdirilmasine asasen aparilan texnoloji proseslarin xammalin terkibindan asili
olaraq atraf miihite ekoloji tesirinin qiymsatlandirilmaesini elmi asasli hesab etmak olar.

NOTICO

Aparilan todgiqat isinin naticelorine asasen geyd etmok olar ki, NEZ-in 501 sayli qurgusu-
dan buraxilan istehsalat tullanti sular1 BBAH-ya uygun olmasina baxmayaraq (buraxila bilon
axint1 haddi) qurgudan atilan istehsalat tullanti sular1 ekosfers va biosfers zarer veracak torkiba
malikdir. Bu sularm terkibinin terafimizden analizinin aparilmasi naticesindes tullanti suyunda
HaS ve diger zerarli maddalar atraf miihitle yanagi insan orqanizmi {iclin ciddi tehliikalar
yaradan maddslordir.
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XULASO
Alkid istehsal1 zamani alman tullanti sularmin asas kirlonmae gostericisi terkibinde {izvi madde saxladig: tigiin
KOE-nin qiymati 20000-40000 mgq/1 arasinda dayisir. Tullanti sularinin temizlenmesinde havalandirma, tursu krekingi,
oksidlesma prosesi ve bunlarin birge kombinasiyalar1 tetbiq edilerak tullanti sularmdaki iizvi birlasmalarin 50-60%
azalmasina nail olunmusdur. Kimyavi oksidlesme hidrogen peroksidle ve Fenton reagenti ilo aparilmisdir. Hidrogen
peroksidlo turs miihitde oksidlogsmoe iizvi maddalerin 50% kenar edilmasi ilo naticalonmisdir. Darin oksidlosmsa ila
gedan Fenton reaksiyasmnda bu giymat 60%-2 qadar qalxmus, bu prosesin optimal geraiti miiayyen olunmusdur.
Acar sozlar: alkid tullanti suyu, kimyavi oksigen ehtiyaci (KOE), havalandirma, tursu krekingi, Fenton reaksiyasi
OBE3BPEXXVMBAHME CTOUYHBIX BOAIIOAYYEHHBIX OT ITPOM3BOACTBA AAKNAHBIX CMO/
PE3IOME

OcHOBHOII IIOKa3aTeAb 3arpsI3HEHMsI CTOYHBIX BOJ, 3arpsI3HEHHBIX OpraHmdeckumn coeduHeHmsimy — XIIK
(xmMugecKast IOTpeOHOCTD B KICAOPOAE) CTOUHBIX BOJ, IIPOM3BOACTBA aAKIAHBIX CMOA M3MeHseTcs B mpedeaax 20000-
40000 mr/a. JdocturayTo 50%-HOe CHIDKeHMe KOAMYeCTBa OPTaHMYECKVX COeAVHEHUI ITPY OYMCTKe CTOYHBIX BOJ C
IpUMeHeHNeM aspanuy, KUCAOTHOIO KpPeKMHKA, OKMCAUTEABHOIO IIpollecca M X KOMOMHIPOBAaHHBIX METOJOB.
Xumumdeckoe OKMCAeHMe IIPOBOAUAN TIepeKIChIo Bogopoa 1 peakTrsoM Penrona. OKucaeHNe IIepeKIChIO BOA0OPOoJa
B KICAOW cpeje IpuBeao K yaaaeHuio 50% opraHmdeckmx coeArHeHMIL. DTo 3HaveHue B peakiyy PeHToHa — Ipn
YCOBEpPIIIEHCTBEHHOM OKMCAEHNY COCTaBIAO 40 60 %, YCTaHOBAEH ONTIMAaABHbIN PEXXVM DTOTO IIpoIiecca.

Karouesble ca0Ba: aAKMAHBIE CTOYHBIE BOABL XuMudeckoe IorpeOaeHmne B kucaopode (XIIK), asparin,
KICAOTHBIN KpeKMHI, peakiiyst PeHroHa

NEUTRALIZATION OF WASTEWATEROBTAINED FROM THE PRODUCTION OF ALKYD RESINS
ABSTRACT

The main pollution index of wastewater contaminated with organic compounds — COD of wastewater obtained
from the production of alkyd resins — varies between 20000-40000 mg/L. 50% reduction in the amount of organic
compounds has been achieved in wastewater treatment using aeration, acid cracking, oxidation process and their
combined methods. Chemical oxidation has been carried out with hydrogen peroxide and Fenton's reagent. Oxidation
with hydrogen peroxide in an acidic medium led to the removal of 50% of organic compounds. This value in the Fenton
reaction - advanced oxidation was up to 60%, the optimal modeof this process has been established.

Keywords: alkyd wastewater, chemical oxygen demand (COD), aeration, acid cracking, Fenton reaction

GIiRis

Senayenin siiratli inkisafi ilo ekoloji problemlar giinden giine artmaqdadir. Bu problemlarls
miibarizo get-geds aktual masaloya gevrilmokdadir. Inkisaf etmis Olkelords iqtisadiyata fayda
veran istehsalatla yanasi bu istehsalatda ortaya ¢ixan ekoloji problemlsrin halli de miihiim
shamiyyat dasiyir. Insan heayatinin ayrilmaz bir hissasi olan atraf miihitin va tebii servatlerin an
faydal sokilda istifads edilmsasi tigiin paralel olaraq isler aparilmahdir.
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Tomizlonmasi ¢ox ¢otin olan tullanti sularinin bir névii de yagh boyalarn xam maddasi
olan alkid gotranlarmnin istehsalindan alinan sulardir. Alkid gotranlari “Uzvi maddaler, plastiklor
vo sintetik liflor” sonayesinds efirlosmo prosesi noticesinda alimir ve tikinti, boya, avtomobil,
ortiik materiallar1 sanayesinds va s. genis totbiq sahesine malikdir. Son 20-25 ilds 6lkemizdes bu
maddalarin istehsalinin artmasi ils alinan tullanti sularmn temizlsnmasi mesalesine etinasiz
yanasmamagq son daracads vacibdir. Lakin alkid tullanti sular1 mévzusunda hoyata kegirilon
islor oldugca mohduddur. Tullanti sularinin fiziki-kimyevi yollarda ilkin temizlanmasinin
tadqiqi vacibdir. Alkid gatranlar1 polispirtlor ve polifunksional tursularin kondenslasmasi
reaksiyasi naticasinds alinan sintetik gotranlardir.

Malum oldugu kimi tebistds qatranlar bitkilords bir yagin icinds srimis halda ve ya
yapisqan maddslerls birlikds tapilir. Lakin gatranlar bitkilerden temiz halda almmur, onlar1 yag
maddalarinin reaksiyalarindan slde etmok olur. Hazirda tebii gatranlarin avezine fiziki xassace
eyni, kimyovi xassaca forqli olan siini gotranlardan istifads edilir. Siini gatranlar an ¢ox boya,
ortiik materiallari, lak, yapisdiric ve ion dayisdiricilarin istehsalinda tetbiq edilir. Boya ve ortiik
materiallar1 senayesinde qatranlar baglayict madds olaraq istifade olunur. Baglayict madde
olaraq gatranlar sath iizarine ¢akilmis boyanin fiziki miiqavimetini tamin edir, yeni yapisma,
azilma, zarbaye dayaniqliq, estetiklik, kimyavi maddalera qarsi dayaniqliq, korroziyaya qars:
dayaniqlig, quruma miiddati kimi bir ¢ox funksional xassalor bunun hesabina meydana golir.
MBalum gatran novlerinden poliefir gotranlar, standart alkid gotranlari, nitroselliiloza qotranlars,
fenol gatranlari, carbamid gatranlar, poliuretan qgatranlar, epoksi gatranlar ve s. misal gostermak
olar [1].

Polispirtlar ve polifunksional tursulardan alinan va sintetik gatranlarin bir névii olan
alkid gotranlar1 [2] diiz zencirli maddolardir. Belo qurulus getranlarin istifade sahasini
mohdudlasdirir, ona goro do onlar diger maddslerloe modifikasiya olunaraq tez ve yavas
quruyan, sort vo elastik xassali forgli getranlar almir. On ¢ox modifikasiyaedici madds kimi
yaglar daxil edilir. Moesslon, poliamid qotranlarla modifikasiyadan xarici sertlors qars:
miikemmesl dayaniqh ve parlaghigini uzun miiddst qoruyan mehsullar almnir.

Efirlagsmsa reaksiyasimn timumi sxemi asagidaki kimidir:

RCOOH +R'OH <> RCOOR' +H,,0

Efirlosmo reaksiyasmin torsi hidroliz reaksiyasidir, bels ki, reaksiyani efirlosmo istiqamatine
yonaltmoak {i¢iin suyu miihitden ¢ixarmaq lazimdir. Polispirtlorin yag tursular: ilo reaksiyasi
tigiin 230-235°C va yaxs1 qarigdirma teleb olunur.

Tadqiq edilen alkid istehsalinda asagidaki maddslarden istifads edilmisdir:
1) Yag tursular:
HOO(C(CH,),CH =CH-CH, —CH = CH(CH, ), CH, linolein tursusu (50-57%)
HOO(Q(CH, ), CH = CH(CH, ), CH, olein tursusu (20-25%)
HOOC—CH,),, — CH, palmitin tursusu (10-12%)
HOOCCH,),CH=CH-CH, -CH=CH-CH, -CH=CH-CH, —CH,

linolenin tursusu (5-9%)
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HOOC—HCH,),, — CH, stearin tursusu (2-5%)
2) Polispirtlar:
HO OH
1y < oH
Penta eritritol
HO — CH, — CH, — CH, — OH (liserol
3) Anhidridler:
Ftal anhidridi
Malein anhidridi

Alkidin alinmast iki yolla hayata kegirils biler: ikimarhalsli ve birmarhalali.

Birincide reaksiyaya tursu daxil edilmadan avvalce yag spirt ils transefirlosmays girmalidir
(alkoliz), reaksiya monoqliserid alinmas: istiqgametinds aparilmaldir. Reaksiya 230-250°C-da
asasi katalizatorun (NaOH) istirakinda gedir. Reaksiya neticesinda spirt, monogqliserid, biraz

digliserid va gevrilmaye ugramis bir qarisiq emals galir. Ikinci marhslads qarisiq 180°C-ye gadar

soyudulur ve tursu olave edilir. Sonra temperatur 220-255°C-ye qoder artirilr, yagla
modifikasiya edilmis alkid gatrani aliir. Prosesin sxemi asagidaki kimidir:

I morhoalo
O
O =z
CH,-0-CZR ?W—OH ﬁW—O—C—R
0.c?o + 2cH-OH —> 3CH-OH .8z miqdarda
(H-0-C- R, digliseridlor
0
CH,- 0 - C/{ Ry CH,- OH CH,~-OH
monogliseridlor
II morholo
B 0
=
C‘HZOC/R oH 5 — 3
A [ ]—
CH-OH HC
| o C\o — ‘|3 + nH,0
HC /
o on CH N o
L n 0 !

Ikinci yol tekmerhalali yag tursusu prosesidir. Burada polispirt, yag tursulari ve
polifunksional tursu alavasi eyni vaxtda edilir ve proses 220-255°C-da aparilir. Yag tursularmin
yaglardan daha bahali olmasina baxmayaraq prosesin getmos miiddatinin yagh alkid getram
istehsalindan daha qisa olmasi, birmarholali olmasi ve daha agiq roengli gotranlarin alinmasi

sobabi ils tistlinliik togkil edir.

CH, - OH CH

n . C//o
CH-OH . HC TN\
n /o e
HC
CH,— OH C-C
’ CH Xo
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CO-0—CH, - CH- CH, - 0-OC OH

; @ CO-0-CH, - ClH —CH,- 0-0C
...—CHZ—CllH—CHZ— 0-0C OH i\

OH

Alkid istehsalinda efirlosmo reaksiyasi naticosinde alman kondenslosma suyu CO:z vo N2
kimi inert qazlar vasitesi ilo kenarlagdirilir. Bu metodla suyun kenar edilmasi fiziki ve kimyeavi
itkiloro do yol aga bilor. Bu moagsadle aromatik karbohidrogenlar, ksilol, toluol,
xlorkarbohidrogen veo s. do istifads edilo bilor.Burada ksilol islonmisdir. Ftal tursusu avezine
anhidridinin islanmasi ilo daha az miqdarda kondenslasma suyunun ayrilmasina nail olunur.
MBosalon, ftal anhidridi ilo yarim efir alindig1 zaman su ayrilmir

0
C
N\, CH,-CH, COOH
/o >
C\ OH OH CO-0-CH,—CH,~OH
N o >
0

Reaksiya miihitinds istirak eden malein anhidridi ise yag tursulan ilo Diels-Alder ve
avazetmo reaksiyasina girarok gotranin ozliiltiylinii artirir, ona daha yaxsi rong verir.

Alkid istehsalinin ¢irklanms gostaricilari

EPA-ya gora (US Environmental Protection Agency) tullanti sularinin kirlotme gostericilori
bunlardir:

1. Biokimyavi oksigen ehtiyaci (BOEs)
2. pH

3. Kimyavi oksigen ehtiyaci (KOE)

4. Umumi iizvi karbon (UUK) [3]

Bu gostaricilor demok olar ki, {izvi maddaslerle ¢irklonmani temsil edir, belo ki, sudaki
cirklonmanin meanbeyi {iizvi maddalardir. Bundan slave alkid gatranlariin istehsal
proseslarinin mahsulu olan tullanti sular1 ugucu tizvi maddslerdir (UUM). Ona gora da UM
gostoricisi do nozers alinmalidir. UUM parametri ilo asagi molekullu, hidrofob maddaler
miisyyen edilir.

Tullant1 sularidaki tizvi maddslarin temizlonmosi asagidaki marhoalalorden kegir:

Havalandirma — qaz transferi nazariyyosi Whitman ve Lewis torafinden verilmis iki-tobage
modelini asas alir. Havalandirma ve ya gaz transferi tullanti sularmin temizlenmesinde cox
istifade edilon yoldur. Moiset suyunun temizlsnmssinds ds iy ve dad problemlsrins,
korroziyaya sabab olan bir ¢ox maddslerin kenar edilmesi, dezinfeksiya moqsadile xlorlama
prosesi qaz transferino oasaslanir. Burada maddaslarin bir fazadan digerine ke¢masi (transferi)
kiitlo dasinmasina asaslanan fiziki prosesdir [4].

Tursu krekingi — tullanti sularindaki yag asilganlarmin (emulsiyanin) parcalanmas: {iglin
istifade edilir. Kimyevi reagentlorin olavesi ilo gedan tursu krekingi reagentin noviindsn,
miqdarindan, pH-dan, qarisdirma siiratindan, temperatur ve reaksiya siiratinden asihidir [5].
Tursu krekingi ils sudaki yaglarin kenar edilmesi koaqulyasiya-flokulyasiya proseslerinin
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mexanizmine asaslanir. Reagentlar yag asilganlarini qiraraq ¢okebilon formaya cevirir. Masalan,
alum, FeCls, polimerlar vo s. emulsiyapargalayict maddolarle suya reaktiv kationlar (H*, Fe®,
Al®) verilir [5].

Suya verilan reaktiv ionlar (H, Fe*, Al*®) emulsiyanin suda stabil halda durmasini tomin
edon elektrostatik qiivvelori qurir. Bu kationlar destabilizatorlar adlanir. Kalloid
destabilizatorlarda asas dord mexanizma bas verir:

1. Ciit tobage tozyiqi: holledicidoki oks yiiklii imumi ion miqdarmi artiraraq siiriisma
sothinin azaldilmasina asaslanir. Aradaki masafe azalaraq kalloidler Van der Vals qiivvasi ils bir-
birini goker. fon giiclinii artiraraq (miihite kigik dlgiilii amma bdyiik pozitiv yiiklii ionlar
veroarak) ciit tobagoe tezyiqi yaradilir. Maselen, tullanti suyuna Na* kimi birinci asas qrup
elementlarinin elektrolitlari ils.

2. Yiikiin neytrallagdirilmasi. Sistemdoki menfi yiike eyni olan miisbat yiikiin slave
edilmasing, yoni Stern tobaqoadaki (elektrostatik qiivvalarin tosiri ilo haroketsiz ionlarin yaratdig:
tobage) ionlarm neytrallagdirilmasimna ssaslanr.

3. Yumagq i¢inds tutmagq - kalloidlerin bark madds yumag; icine salmaraq ¢okdiiriilmasina
asaslanir. Bunun tigtin Fe®®, Al*%, Fe*2, Cr-iin hidroksidlari (hallolmalar1 ¢ox asagr oldugu tigiin)
istifade edilir, beloliklo kalloidlorin xeyli ¢okdiiriilmasi aldo edilmisdir. Amma bu yol, ¢ox
koaqulyant sarf olundugu {igiin iqtisadi baximdan slverigsizdir.

4. Korpti yaratmaq — sintetik polimerlar istifade etmokls kalloidlor destabilizasiya olunur.
Kalloidlor manfi yiiklii oldugundan gox vaxt anion polimerler totbiq edilir. Polimerlardaki
funksional qruplarm bir hissasi kalloid parcasmin sathinds adsorbsiya olunur, qalan hissasi isa
maye faza iginds ¢Okiintiiye kegor. Ogar iki kalloid pargasi polimer adsorbsiyasma uygun
funksional uclari ilo tomas edarss, seqmentlorarasi korpii emala golar. Polimer ise korpii rolunu
oynayir.

Oksidlagsma — Proses tullanti suyundaki maddalarin oksidlogsmasi istiqamatinde aparilir.
Oksidlesma prosesinds esas telsbat prosesin sonunda yeniden zerarli tullantilarmn
almmamasidir, eyni zamanda oksidlasmanin effektivliyi yiiksak olmali, temizlems prosesi asan
vo ekonomik cohatdan alverisli olmalidir. [6, 7]. ©n ¢ox istifade olunan vo iqtisadi cohatdan
alverisli olan oksigen ilo oksidlagsmadir. Malum oldugu kimi oksigen suda ¢ox az hall olur, atom
kimi reaktiv olmasina baxmayaraq molekulyar formada aktivliyi ¢ox azdir. Tullanti sularmin
tomizlanmasinda komakgi vasito kimi istifados edilir.

Digar vasite xlorla oksidlesmadir. Xlorla oksidlosma asasen qeyri-lizvi maddslerin
oksidlesmasinds ve dezinfeksiyaedici olaraq istifade edilir. Hipoxlorit (OCl?), xlorofenol,
xloraminlar, xlordioksid kimi maddalor istifads edils bilar [6].

Kalium permanganatla oksidlosma tursu miihitinds asagidaki reaksiya tizra gedir:
MnOxs+8H*+5e <-4H0+Mn*
MnOs+4H+3e - 2H20+MnO:

Kalium permanganat bir ¢ox oksidloasma prosesindas istifade olunsa da, tizvi maddalarin
oksidlasmasinde mahdud halda istifads olunur.

Hidrogen peroksid suda hall olan giiclii oksidlagdirici olub, turs miihitda:
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HoO2O2H+2e

Peroksidlo oksidlosmoe prosesi bir ¢ox {izvi maddalerin oksidlogsmasinde ve xlorun
tomizlanmasindo istifads edilir. Son illards UB-H:02 oksidlagsmasi boyiik maraq kesb edir.

Ozonla oksidlesma — digar giiclii oksidlasdiricilerle miiqayisade ozonun oksidlasma giicii
¢ox ytiksakdir. Ozonun sularda oksidlesdirms giicii pH-dan ve reaksiya miiddatinden asilidir.
Ozon iizvi maddalerds C—C rabitslarini, hatta aromatik halgenin rabitelsrini qura biler.

Turs miihitda:

Os+2H+2e—>0Ox+H20

Osasi miihitds ozonun oksidlasma giicii azalr:
Os+ H20O +2e—>0:+20H-

Son illords tokmillosdirilmis oksidlosma proseslari islonib hazirlanir. Bu proseslorin boytik
hissasi oksidlesdiricilorin UB ilo birlikda tetbiqine, bir hissasi do iki oksidlasdiricinin birlikde
totbigine asaslanur [8, 9]. Masalon, Fenton prosesi su vo torpaq kirlonmasinda genis totbiq edilon
prosesdir. Klassik Fenton prosesinde bir ve ya bir nege oksidlegdirici (H202 ve ya Oz) va bir
katalizator (metal duzu, ¢ox vaxt demir duzu) istifads edilir. Foto Fenton prosesindoe isa Fe** vo
Fe*>-nin reduksiyasi zaman tullantilar1 pargalayan giinas isig1 ve ya siini isiq manbayi istifads
edilir [10, 11, 12]. Reaksiyalar sorbast radikallarla hayata kegirilir:

H2OxtFe?—-OH+OH-+Fe3*
RH+OH—-H0O+R
HoOx+Fe¥*—»H+FeOOH?*
FeOOH?*—-HO:+Fe?
‘R+Fe¥*—R+Fe?

Fenton reaksiyasinda proseso tosir edon faktorlar: pH, Fe:H:O: nisbati, geyri-lizvi karbonun
qatilig vo ligandin varlig: asas parametrlordir [11-14].

[13]-do benzol tursusu, ftal anhidridi ve alkid qatraninin diger xam maddaleri tullanti
sularindan dimetilbenzola kegirilmis, sonra qatilagsdirilaraq dimetilbenzolun ayrilmas: {igiin
distills edilmisdir. Tullant1 sularinda olan benzol tursusu ve ftal anhidridin 95%-dan ¢oxu barpa
olunmusdur, digar terafden tullanti suyunun KOE qiymati xeyli azalmisdr.

TOCRUBI HiSSO

Bizim tocriibalords, Azarbaycanda ilk alkid istehsalin1 hayata kegiron vo Bakida foaliyyot
gostaran Sobsan Boya zavodundan- alkid geatranlari istehsali sexindon gotiirtilmiis tullanti sular:
istifade olunmusgdur. Tacriibalar farqli 3 alkid tullant1 suyu ile aparilmigdar.

Istifade olunan reaktivlor FeCls CAS 7705-08-0, Fenton reagenti CAS 36047-38-8,
Polielektrolite CAS 9003-05-8.

KOE-nin 6lgmalari Cinin 6CV8 modelli COD aparatinda aparilmisdir, havalandirma tullant:
suyu ticiin olan LANYUOO modelli diffuzorda edilmisdir, {QS-mn ayrilari NICOLET IS 10 (Firma
Thermo Scientific, USA) spektrometrda ¢okilmisdir.
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Ayrilan kondenslosma suyunun, reaksiyanin baslangic maddalarinin ve reaksiyanin asas
maddasi olan alkid getraninn IQS ayrilari ¢okilerok suyun terkibine kegen funksional qruplara
asasan tullanti maddalarinin asas hissasinin yag maddalari oldugu isbat edilmisdir.

Sakil 1-de 3421 sm* COOH grupunun O-H rabitssinin dimer ve ya assosiativ veziyyatde
valent titromolarinin intensiv udma zolagidir. 1868 sm™ karbon tursular: {iglin xarakterik olan
tursu anhidridine uygundur. 1701 sm™ COOH qrupunda C=O rabitslorinin valent titromalarinin
udma zolagidir. 1406; 927,9; 835, 88; 685,56 sm™ COOH qrupunda O-H rabitealarinin deformasion
titremalarinin udma zolaqlaridir. Bununla da tullanti sularinda {izvi tursularmn olmas: stibut
olunur. Bundan slavae, 2926, 88; 2956; 2854 sm™ tursu molekulunda CHs vo CH: qruplarinda C-H
rabitesinin valent titromoelarinin udma zolaqlari, 1458 sm™ ise homin rabitonin deformasion
titromoalarinin udma zolagidir. Burada baslangic madds kimi gotiiriilmiis doymamis tursular
parcalanaraq kigik molekullara gevrils bilar, yaxud da doymus hala kegs ds bilar. Eyni zamanda
oldugu sakilds zencirin terkibine daxil ds ola biler. Bunun miisyysn olunmasi vacib hesab
olunmamugdir.
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Sakil 1. Distille edilmis tullant1 suyunun iQs oyrisi

Sakil 2-da 3500,99 sm O-H rabitesinin dimer voziyyatine (qliserinin arti§1 ola biler), 3069;
3007,90 sm! aromatik niivenin C-H rabitesinin, 1732 sm™ miirokkeb efirin C=0O rabitesinin, 1599;
1580; 1488,86 sm™ aromatik niivenin saciyyevi udma zolaqglarmna, 772,87; 742; 705,82 sm!
aromatik niivenin C-H rabitesinin miistoviden konar, 1599 sm iso homin rabitonin miistovi
deformasion titromsalarinin udma zolaglarma uygundur.
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Sekil 3-da 3008,63 sm* C=C qrupuna baglh C-H rabitesinin, 1709 sm™ karboksil qrupunun
C=0 rabitesinin, 1412,83 sm™ hamin qrupun O-H rabitesinin miistovi deformasion, 938sm™ iso
hamin qrupun miisteviden kenar deformasion titremalarinin udma zolaglaridir.
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Sakil 3. Soya yag tursularmmn IQS ayrisi.

Sokil 4-do 1852,91-1711,96 sm™ aralig: tursu anhidridinin, 3090 sm™ aromatik niivede C-H
rabitosinin, 1597,50; 1515 sm™ aromatik niivode C=C rabitosinin valent titromslorinin udma
zolaglaridir. Buradan bels naticays galmak olar ki, tullant1 suyuna izoftal anhidridi kegmoamisdir.
Udulma zolaglarmin tahlilindan bels naticoyo golmak olur ki, reaksiyanin asas moahsulu (alkid
gotrani) izoftal anhidridi, yag tursularinin fraksiyalarmin funksional qruplarin saxlayir, tullant
suyu isa asasen yag tursular1 ve ugucu maddalardan ibarstdir. Bizim tacriibads ugucu maddaler
tutulmamisdir (sadace konarlasdirilmigdir).
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Sokil 4. Izoftal anhidridinin IQS ayrisi

Hansi név madde olmasindan asili olmayaraq tullanti suyunun terkibine daxil olan
maddaler asagidaki yollarla kenarlasdirilaraq onlarin KOE-sinin doyismasi izlonmisdir.

Burada alkid gotran istehsali zamani alinan tullant1 suyu ksilolla (azeotropik qgarisiq emalo
gotirma qabiliyyatine gora) kenarlagdirilir. Bu refliiks prosesinda ksiloldan basqa halledicilor do
istifade edils biler. Alinan sularda KOE qiymati xeyli yiiksok olmusdur. Oritme metodunda
(halledicisiz) reflitks tigiin ksilol istifade olunmadan alman alkid tullanti suyunda da KOE
giymeti yiiksak almmugdir. Yeni hslledicinin olub olmamasi bu baximdan bir ferq yaratmur.
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Tullanti suyu spesifik iye malik qarisiqdir. Bu iye sebeb efirlosme zamarui slave reaksiya
moahsullar1 olan yiiksek molekullu maddaler — efir oliqomerlari, yaxud kicik molekullu efir,
keton va aldehid quruluslu karbonil qruplu maddaler ola bilar. Alkid tullant1 sularmin bioloji
parcalanma qabiliyyeti olduqca azdir, bels ki, o terkibinds qiivvetli tizvi maddaler saxlayir. Ona
gora do miixtalif ilkin temizlonme marhsalalarinden kegorak asash tomizlomaye ugradilmalidir.

Birinci moarhale olan havalandirmada asas diqget edilon amil havalandirma miiddatidir (t).
Havalandirma ile iy ve dad veran gazlar, ugucu tizvi maddalar, CO:, H2S kimi korrosiya tasirli
qazlar vo metan kimi miixtslif qazlar kenarlasdirilir.
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Sakil 5. a)Adsorbendsiz agiq havalandirma;b) adsorbentli havalandirma

Havalandirma tacriibsleri adsorbent istirakinda ve adsorbendsiz olaraq aparilmisdir. Biitiin
proseslar pH-n tesirini 6lgmak tigiin turs ve neytral miihitds (pH=2-3 va 7) hayata kegirilmisdir.
Havalandirma sistemo diffuzor vasitesilo hava verilmasi ilo 30-35 saat miiddatinde davam
etdirilmisdir. Miixtalif saatlarda (havalandirmadan avval vo havalandirmanin 1, 2, 3, 4, 5, 6, 8, 10,
12....saatlarinda) KOE 6l¢iilmiis, havalandirma zamani pH-in dayismadiyi miiayyen edilmisdir.

Adsorbentli qurguda ise hava ilo dagian UUB atmosfers deyil, icinde NaOH mohlulu olan
bagli bir neco qazyuma qablarma verilir. UUB burada tutulur (sokil 5). Adsorbentli havalan-
dirma tullanti suyunun miihiti deyisdirilmaden (pH=2-3) aparilmigdir. Havalandirmadan avval
ve yena bu miiddst arahiqlart il 150 saatadek KOE Oolgiilmiisdiir. Naticalor Coadvel 1-da
verilmisdir:
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Cadval 1.Adsorbentsiz vo adsorbentli havalandirmada tullanti suyunun KOE-nin azalma daracasi

Adsorbentsiz Adsorbentli
Havalandirma KOE, q/1 (pH=2-3) KOE, g/1 (pH=7) Havalandirma | KOE, g/l (pH=2)
miiddati, saat miiddeti, saat
0 32 38 0 37
1 28 33 2 34
2 27 31 4 32.2
3 26 30 6 28.8
4 25 28 8 27.8
5 24 26 20 26
6 23 25 25 25.6
8 22 23 70 25.6
10 21 22 80 24
12 20 21 150 24
35 20 21
KOE-nin 37% 42% KOE-nin 34%
azalmasi azalmast

Cadveldan goriindiiyii kimi adsorbentli ve adsorbentsiz havalandirma ila UUB 34-42%
konar oluna bilar.

Tullantt maddalerindeki UUM tedqiq edildikda bels neticoyo golinmisdir ki, bu birlasmalor
iki qrupa ayrilir: birincisi geyri-polyar, suda hallolmayan, ucuculugu ¢ox yiiksak, pH-in biitiin
giymatlorinds ugucudurlar ve tullanti suyunun UUB-nin gox hissasini togkil edir. Tacriiba
zamani da pH-in 2 va 7 giymatlerinds 35 saat arzinde havalandirmanin naticesins asasen alman
tullanti suyunun KOE-nin giymatlorindaki yaxinliq bunu isbat edir. Ikincisi polyar qurulusly,
ionlasmamus kigik molekullu birlogsmolardir, pH=2 giymsatinde ugucudurlar, lakin pH artdiqca
ionlasma artir va uguculuglar1 azalir. Alkid tullanti sularinda havalandirmanin optimal miiddati
15-16 saat olaraq secilmisdir. Masalonin diger terefi, havalandirma prosesi zamani atmosfere
toksiki birlagmalar verilir. Ona gors de ucucu maddalerin har hansi bir bark ve ya yag miihitde
tutulmasi vacibdir. Masslen, mil yag: (spindle oil) tutucu olaraq istifads edils bilar.

Ikinci merhale - tursu krekinginds osas parametrlordon biri pH-dir. pH-n agag
giymotlorinde alum, FeCls kimi koaqulyantlarla suya xeyli miqdar kation verilir, bu da suda
yiikiin neytrallasmasina sebab olur, bir miqdar yagin parcalanmsindan sonra pH-in artirilmasi
koaqulyant duzlarin hidroksidlorini emsale gatirir, bunlar da qalan yag hissaciklorini adsorbsiya
edir, belslikls yaglar ya 6z agirliqlar: ile ¢kar, ya da faza seklinds sudan ayrilar.

Alkid tullant1 suyunda tizvi yaglarin olmasi sebebi ile kimyevi tursu krekingi yagh sularda
yiiksak temizlome vad edir. Prosesdes asas parametrlor pH ve istilikdir. pH-1 asag1 salmagla
(tursu alave ederak) vo tullanti suyunu qizdirmagla effektiv bir tursu krekingi aparmaq olar.
Belo ki, tursu olavesi ilo bol miqdarda H* ionu tomin edilir vo yiikiin neytrallasmas: ilo
destabilizasiya bas verir. Burada Al duzlari, Fe duzlari istifades edilmisdir.

Tursu krekingi hem havalandirilmis, hem ds havalandirilmamis niimunads, tullanti
suyunun orijinal pH-da {i¢ marhslads hayata kegirilmisdir.

1. Tullant1 suyuna FeCls mahlulu (koaqulyant) verilarek 15 deaqiqs siiratle qarigdirilir. (11
tullant1 suyuna 1g koaqulyant verilmisdir).

2. Qarigdirlmanin siirati azaldilaraq geyri-ion polielektrolit (10 mg/l)slave edilib, yavas
qarigdirilma 15 daqige davam etdirilmisdir.
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3. Niimunoe 3 saat ¢okms tiglin gozladilmisdir. Cokiintii ve maye bir-birinden ayrildiqda
tist fazanin KOE-si miisyyon edilmisdir.

Niimunsalers eyni miqdarda reagentlor verilmisdir.

Cadval 2. Havalandirilmig ve havalandirilmamig niimunsalarin tursu krekinginden sonra KOE giymatlarinin deyismasi

o Havalandirilmig niimuna KOE,, q/1 KOEson, /1 Tomiz- Tomizlonmo
g lonma Xam niimunaya
:§ % gora, %
Z
1 Havalandirilmamig 31 24,5 21 21
Xam nimunad
Havalandirilmis (4Q) 19 13 32 58
2 Havalandirilmamig 23 19 17 17
Xam niimunad
Havalandirilmis (2Q) 16 14 12,5 39
Havalandirilmis (Q) 20 17 15 26
3 Havalandirilmamig 40 34 15 15
Xam niimuns
Havalandirilmisg (Q/8) 32 29 7,5 27,5

Q - havalanmann siddeti

Cadval 2-den goriindiiyii kimi 35 saat havalandirilmis ve daha sonra tursu krekingine
moaruz qalmis birinci niimunads KOE-nin qgiymati 32% asag: diisiib. Umumi KOE-nin dayismasi
58% olmusdur. 1-ci, 2-ci vo 3-cli niimunalords tullanti sularindaki maddalorin tobistinden asili
olaraq KOE-nin azalmasi forqli olmusdur (cadval 3-4).

Sonuncu marhals — oksidlesma prosesi hem yuxaridaki temizlema marhalslarinden kegmis
vo hom do ke¢gmemis xam niimunoslorde aparilmisdir. Oksidlesdiricinin miqdar1 tullant:
suyunun KOE-sino asasen toyin edilmisdir. 35%-li H20: moahlulu ilo oksidlosme hom turs
(pH=2), ham neytral miihitds aparilmis, mshlulun KOE doayismesi miiayyen edilmisdir. Ovvalca
KOE-si 23g/l olan xam niimunays pH=7-ds 12 g/l miqdarmada H:O: verilir. Xam niimunanin
ilkin KOE-si (23 g/l) oksidlasmadan sonra 17-ys diistib, yeni KOE azalmasi 26% tagkil edir. Sonra
havalandirilmis, tursu krekingins ugradilmis niimune oksidlasdirilmisdir (pH=7).

Cadval 3.Xam niimunanin ve miixtalif tamizlome marhelelarinden ke¢gmis niimunanin
KOE dayismasi. pH=7, 12q (H202)/I(niimuns)

Xam niimunanin KOE-si Havalandirmadan sonra Tursu krekingindan H20: ils tosirden sonra
KOE sonra KOE KOE
23 16 14 12
KOE-nin azalmasi, % 30 125 14

Burada KOE-ya gors temizlenma 48% tagkil etmisdir.

Cadval 4.Xam niimunanin ve miixtalif tomizloma marhslslarinden ke¢gmis niimunanin hidrogen-peroksidls

oksidlasmasi prosesinde KOE dayismosi. pH=2, 12q H20z)/l(ntimuns)

Tomizlonma Xam niimuns Havalandirilmig Tursu krekingi H:Ozila

morhalalori nimuno oksidlogsmoa
KOE 23 20 17,5 9,5
KOE-nin azalmasi, % - 13 11 46

pH=2-ds tullant suyunun KOE-ye gors {imumi temizlanmasi 59% tagkil edir.
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Ikinci oksidlasma prosesi Fenton reaksiyasi iizro aparilmigsdir. Burada FeSOs va hidrogen
peroksid istifade edilmisdir. ©vvelco pH=2-do niimunoaye har iki madde ardicil olaraq slave
edilmis, Fenton reaksiyas1 baslamisdir, sonra pH 7-yo gotirib Fe(OH)s ¢okdiiriilmiis, maye
hissonin KOE-si toyin edilmisdir. FeSOsH20: nisbati 1:10 kimi gotiiriilmiisdiir (codval 5).

Cadval 5. Fenton oksidlogmasinin naticalari. pH=2, FeS04:H20,=1:10

Tomizlonma Xam Havalandirilmig Tursu Fenton ilo oksidlogsma

marholaleri nimuna niimuns krekingi 3-cii saat 5-ci saat
KOE 23 20 17,5 11 8
KOE-nin azalmasi, % - 13 11 37 27

Burada iimumi KOE azalmasi 65% olmusdur. Lakin tizvi maddalerin qati mehlullarinda
Fenton prosesi olduqca siiratli bag verir, neaticeds karbonlasma gedir, niimunsnin rengi
tiindlesir, bu da oksidlosma prosesinin gedisini vo tacriibonin aparilmasmi ¢atinlasdirir. Bunu
aradan qaldirmagq tigiin marhsalali oksidlesms aparila biler. Marhalsli Fenton oksidleasms prosesi
zamani da reaksiya miiddsti artdiqca eyni ¢otinliklor ortaya ¢ixar. Buna baxmayaraq Fenton
reaksiyasi ilo KOE azalmasinin giymati genatbaxsdir.

NOTICO

1. Alkid istehsalinin tullanti sularmin analizi istehsal sahasindon gotiirtilmiis 3 niimunade
aparilmisdir. Uzvi maddalarls kirlonmanin asas gostericisi olan KOE-nin tullanti suyunun asas
hissasini teskil edan hallediciler va basqa ugucu maddslasrin kenar edilmasi tiglin ilk marhalads
hava verilmisdir. Nimunenin KOE-nin azalmasi 24-42% olmusdur. Bundan sonraki
havalanmada 15-16 saat havalandirma tigtin optimal miiddat gebul olunmusdur. Tursu krekinq
tocriibaleri turs miihitde (pH=2-2,5) 1g/l FeCls va 0,01g/l polielektrolit istifade edilarek
aparilmisdir.

2. Hidrogen peroksidlo oksidlosme hom neytral, hom do turs miihitds aparilmisdir. Turs
miihitds oksidlesmasi naticesinds 46% kenarlasma olmugsdur. Neytral miihitds ise azalma (32%)
olmusgdur. Fenton reagenti ilo oksidlesma baslangic KOE-si 23q/l olan havalandirma ve tursu
krekinginden sonra H20::FeSO+=10:1 nisbatinds hayata kegirilmisdir. Turs miihitde KOE-nin
umumi azalmasi 3 saat miiddatinds 53 %, 6 saat sonra ise 65% olmusdur.
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PE3IOME

ITposoanaocs moauduxanys HedprsiHoro Macaa 10W40 ssegernem 5,0 macc.u. [IBX n IIBA ¢ measto yaydieHust
TEXHIIECKUX CBOVICTB Macaa. JlccaeaoBaHO cINMBaHME ITOAVMMEPHBIX ITAaCTU(UKATOPOB BO3JEVICTBMEM Terlla U
VIOHM3UPYIOIINX W3AydeHniT Ha Kayuykosblii (BHK) cmecp.JIsydeHo BamsiHme MoauUIMPOBAHHOIO Macao
rnaacTuduKaTopa Ha IL1acTO-AaCTUYECKIe CBOJICTBA CMeceil Ha OCHOBe OyTaAueH-HUTPILABHOIO KaydyKa. MeTogoM
PeO0AOTIYecKOro aHaAu3a yCTaHOBAeHO B uHTepBaa Bpemenn (0-50) 1 40361 004AydeHIsT XapaKTepucTiiecKas BI3KOCTh
0,6-1,4.4a51 yckopenusl ByAKaHM3aIIMOHHBIX ITPOLIECCOB BBOAWAM B COCTaB YCKOPHUTeAs IeKCaxJAOpIlapakCUAOA U B
KauecTse akTuBaTopa OKcuj IuHKa. [IpoBejeHo paamanoHHO-TepMMYecKas ByAKaHU3alusl 94aCTOMEPHBIX CMecelt.
3045b — reAb aHAAM30M YCTaHOBAEHO, YTO COAEP>KaHIe UrcAa ITOIIePedHBIX cBsiselt pu pesxume 150°Cx40” u 0-500 xI'p
cocraaser 1,6 m 1,4C momMompio (PUEMKO-XMMUYECKOTO M CIIEKTPaAbHOTO METOJOB, IIOKA3aHO N3MeHeHIe
MOAEKYASPHOI 1 IPOCTpaHCTBeHHbIN CeTKM HeHarloAHeHHBIX cMecelt Ha ocHose BHK B mpucyrcrsum noanmepHoro
maactudukaropa, IXTIK 1 okenaa riyaKa.

Karouesbie caoBa: OyTaaveH-HUTPUABHBIN Kay4dyK, I11acTUPUKATOP, MacAo, YCKOpUTeAb, aKTUBaTOP, CIITMBaHMe,
MOAVIpUKALIVIL
POLIMER MODIFIKATORLARIN YAGLARA NiTRiL BUTADIEN
KAUCUKUNUN QARSIQLARINA TOSIRI

XULASO

Yagin texniki xassolorini yaxsilasdirmaq ticiin 5,0kiith. PVX ve PVAtatbiq etmokloa10W40 markali neft yagm
modifikasiyas1 aparilmisdir. Rezin (NBR) qarisigr {izerinde istilik ve ionlagdirici siialarn tesiri ilo polimer
plastifikatorlarin tikilmesi tedqiq edilmisdir. Nitril-butadien kauguk ssasinda qarisiqlarin plastoelastik xassolorine
modifikasiya olunmus yag plastifikatorunun tesiri tedqiq edilmisdir. Reoloji analiz {isulu ilo zaman intervalinda (0-50)
vo slialanma dozasinda 0,6-1,4 xarakteristik ozliiliik miisyyen edilmisdir. Vulkanizasiya proseslarini siiratlandirmak
tiglin stiratlondirici kimi heksaxloroparaksilol ve aktivator kimi sink oksid daxil edilmisdir. Elastomer qarisiglarm
radiasiya-termikivulkanlagsmas: aparilmisdir. Zol-gel analizi ilo 150°Cx40" vo 0-500 kGr rejimindoe corgoli alagalorin say1
1,6 vo 1,4 oldugunu miisyyen edilmisdir. Fiziki-kimyavi ve spektral metodlarin komayi ils polimer plastifikator, HXPK
va sink oksidin istiraki ilo NBR asasinda doldurulmamis qarisiqlarin molekulyar ve foza torunun dayismasi gosterilir.

Acar sozlar: butadien nitril kauguku, plastifikator, yag, siiratlondirici, aktivator, tikilmas, modifikasiya.

INFLUENCE OF POLYMER MODIFIERS TO OILS ON THE PROPERTIES OF
MIXTURES OF NITRILE BUTADIENE RUBBER

ABSTRACT

Petroleum oil 10W40 was modified by introducing 5,0 wt.h. PVC and PVA to improve the technical properties of
the oil. The crosslinking of polymeric plasticizers by the action of heat and ionizing radiation on a rubber (NBR) mixture
has been studied. The influence of a modified oil plasticizer on the plastoelastic properties of mixtures based on nitrile
butadiene rubber has been studied. By the method of rheological analysis, the intrinsic viscosity of 0.6-1.4 was
established in the time interval (0-50) and irradiation dose. To accelerate the vulcanization processes,
hexachloroparaxylene was introduced into the accelerator and zinc oxide as an activator. Conducted radiation-thermal
vulcanization of elastomeric mixtures. Sol - gel analysis found that the content of the number of cross-links in the mode
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of 150°Cx40" and 0-500 kGy is 1.6 and 1.4. With the help of physicochemical and spectral methods, the change in the
molecular and spatial network of unfilled mixtures based on NBR in the presence of a polymer plasticizer, HCPC and
zinc oxide is shown.

Key words: nitrile butadiene rubber, plasticizer, oil, accelerator, activator, crosslinking, modification.

BBeaenue

I3BectHO, 4TO MAaCTU(PUKATOPBl ¥ MATIYUTEAN ITPUMEHSIOTCA B CMeCsIX Ha OCHOBE CMH-
TeTndecknx Kayaykos (CK) a44: yayurienns nepepaOOTKI cMecern.

ITaacTudukaTophl IO3BOASIOT CHU3UTH TeMIIepaTypy cMellleHus, 004erdaioT BBejeHie U
yAydlllaeT pacrpejeleHye IOPOIIKOOOPa3HbIX MHIPeAMEeHTOB, YMeHBIIIaloT ycalKy cMecelt IIpu
VX IIITPULIEBaHIS U YAYUIIAIOT X TeKydecTsb Ipu popmosanuu [1,2,c.45].

Aas cmeceit Ha ocHoBe BHK Heobxoammo npumensTh 604bI110e KOANYECTBO MATInTeAel 1
111acT(pUKaTOpOB, YeM AAs CMecU Ha OCHOBE HaTypaAbHOIO Kayudyka. B cBsasu ¢ o1mm mpn
BBIOOpe HTUX KOMIIOHEHTOB JO/AKHO OBITh OOpallleHO BHMMaHNe Ha BAVSHIE, KOTOpOe OHU
OKa3bIBaIOT Ha (PpM3IUecKye CBOJCTBA ByAKaHI3aToB. PA40M 1ccaeA0BaHIIT yCTaHOBAEHO [3,¢.65,
4,c.134], uto »¢PPeKTUBHOCTh MAACTUPUKATOPOB OIlpeAeAsieTCsl MX COCTaBOM, CTPOeHMEM U
MOJeKyAspHON Maccoit. Hamayumein coemectmmocteio ¢ BHK  obBaagaror  Bermectsa,
coZepKalliue apoMaThyeckie yraepogopoasl. Cpeay HUX HIMPOKOe IPUMeHeHMe B KayecTBe
MATIUTeAeN HAXOAAT NPOAYKTHI HepTn [3, ¢.124].

MspectHo, uro mpupoga HedTsaHbIX Macea (PyOpakc) Iaoxo okKasbIBaeT Ha IIpoIiecc
AVICTIEPTPOBaHIs TeXHMIECKOTO yIAepoja B 91aCTOMepPHBIX cMecsx. I TpumenseMble Macaa npu
MeXaHIUecKOl pacTBOPUMMOCTY HU3KOMOAEKYASPHBIX KOMIIOHEHTOB B CMeCH KaydyKoB,
CHIDKaeT ®AaCTUYHOCTb, TeraooOpasoBaHMe U AUCHeprUpoBaHMe —Texyraepoja IIpu
MexaHmgeckor oopadbotku BHK na Baabiiax. Kpome Toro, 4451 crabmansaiym HepTsSHBIX Macea
4acTO MCIOAB3YIOT IIPUCaAKM, COAep>Kalllero B CBOEM COCTaBe IIOAMMeEpPBI BhI3bIBAIOIIIee
CIIIMBaHMe IIeTIN.

Aas1 yayditieHns CBOVCTB AacTudgukaropa HepraHeIx Macea (Macao 10W40) nccaesosaan
BAVISIHVE TIOAVIMEPHBIX MOAMU(PUKATOPOB (OAMBUHUAXAOPUA-TIBX, moamsuHmaanerar I1BA)
A0 00AyJeHIs Ha TIOAMMEPHBIX CMeCsIX M CTPYKTypPHO-MexaHIJecKyie CBOJICTBa HallOAHeHHBIX U
HeHaITO/HeHHBIX 9AacToMepHbIX cmecelt (BHK).

MeToabl 1 OOBEKT MccAeA0BaAHSI

B kadectBe oOBekra mccaelOBaHMII WCIIOAb30BaAU OyTaAUMeH-HUTPUABHBIN Kaydyk,
MIOAVIMEPHBIN IAacTudguKaTopsl HeTsiHOe Macao Mapku 10W40, moamsuamaxaopug (I1BX),
IOAVBMHIAALIETAT U TeXHdecKuit yraepod, (11324).

PazpaboTka yKa3aHHOTO MacAO ITpOM3BEJeHO B OIIBITHO-IIPOMBIIILAEHHOM 3aBOJe
Harnmonaanrnoit Axkagemym Hayk AsepOaiiaxana. Ilpm BpiOOpe Macao Kak Msrdmreas-
rnaactuduKaTopa yduTbhIBaAM CAeAyIOlye CBOVICTBA: KuHeMarmdeckas Bs3kocTs mpu 100°C,
TemIlepaTypa 3acThlBaHILs, TeMIlepaTypa BCIIBIIIKY 1 COAepP>KaHue BOADL.

IToanmepnsre mogudukaropsr (IIBX, IIBA) 5,0 Mac.% c pacyeTHBIM KOAMYECTBOM Maca0
Harpesaan npu 80-100°C a0 moanoro pactBopeHus B TedeHue 5 cyrok. CMech oxaaxkaaau B
TeyeHMne 4vaca. VicrplTanusi cMa3oK IPOBOAMAM IIOCAe MX M3rotoBaeHms. CBolicTBa Macea
outennBaay o ASTMD 7042.
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Cocras nccaeayeMbix oOpastos: 1. Macao 6e3 moaudukatopos; 2. Macao 10W40+5% TIBX+
BHK; 3. Macao 10W40+5% I'IBA+ BHK.

Mexanmgeckyto (xoa04Hy10) naactukauyio BHK ocymiectsasan Ha 1a00paTopHBIX Baabliax
pasmepom 160x320 mm mpu 20+£10°C. 3arpyska Baab1jos cocraasao 100r ¢ ¢ppuxumeit f=1:2,
TOTOBMAU DAAaCTOMepHbIe cMecu (Mac. %) codepkaiiue 50% macao n 50 Mac.u. Texyraepoga
(namoanuteap [1324) m OGes Hee. Ilaactmkaumio mposogmanm B Tedenue 10 mun.Ilocae
naactukanyy BHK Ha Baabijax ¢popmuposaan oOpasiibl B ®AeKTpolipecce B BiAe ILAaCTUHOK
Ttoamyuon 0,3mm mpu 150°C. ITpoaoaxmuTeabHOCTh IporpeBa OOpPa3loB B 9A€KTpoIIpecce
cocrapasiaa 60 MyH.

/JOTI0AHUTEe ABHOCTPYKTYPUPOBaHIe MOAMDUIIMPOBAHHBIX TOAVMEPHBIX Macea 00Aydaan
Ha y-ycraHoBke Co%, 403a 00ay4enns coctasasaao 200 KI'p.

Omnpegesennst BA3KOCTM 1O MyHU M CIIOCOOHOCTM K IOABYAKaHM3aIlUM ITPOBOAUAM TIO
metoanl coraacHo ASTM D 1646-2015. Cogep:xanue 304p ¢pakiym (S) omnpejeasan IO
U3BECTHOMY MeToay [4,¢.56]. XapaKTepucTU4ecKyO BI3KOCTh CMeCH OIIpeAeAsia B TOAyOAe IIPU
20°C nHa BucKO3UMeTpe VY0eaaoga, pacyeT mpoBeau II0 ypasHeHMIO Mapka-XaysuHka
[4,c.78].CTrenenp AucnieprupoBaHms TexHmdeckoro yraepoga B cmecu BHK  ompegeasian
MUKPOCKOITMYEeCKMM MeTOAOM ITpellapMpOBaHHONM IIAeHKM 13 HaOyXIlero B MeTaKCuAoJe
HUTEBUAHOTO 0Opa3lla Pe3MHOBOI cMecu U mojcdeTa araomeparos TY ¢ amameTpom Ooablie
5MM onpeseasan o popmyaam [12, c.65]:

A-k-f1
a-f2
VIsmeHeHMe MOAEKYASPHON CTPYKTYpbl 0Opas3lioB HabAIOJaAM Ha CIIeKTpoOMeTpe MapKu

VARIAN 640 FT-IR Furier B ananasone 4000-400 cm™. VIHTepnperaumio NpoBOAMAN COTAacHO
JAaHHBIM [8, ¢.136].

C =100 -

PesyabTaTbl 1 X 00CYKAeHIsI

3aKOHOMEpPHOCTh PajaVallIOHHOIO CIIMBAHMUS TIeTepOTeHHON IIOAVMEPHBIX CUCTeM C
ydactieM He(TelIpOAYKTOB HEBO3MOXHO IIOHATh Oe3 M3yJ4eHUs CIIMBAIOIIEro AeiCTBIAI
noanMepos. OrpoMHoe pazHOOOpasye X CBOVICTB IPOSBASETCS B Ppa3AMYHBIX M3MEHEHVIX,
MNPOUICXOAAIIMX NPU AeVICTBUM u3aydeHms [6,¢.123, 7,c.143]. Dtm cucreMbl OpeACTaBASIOT
MpaKTUIeCKUil MHTepeC C TOYKMU 3peHIs HeoOXOAMMOCTM BBIICHEHIs OCHOBHBIX ITPOIIECCOB,
IIPOTeKAOIIMX NPY pajuoAu3e cMecu Ioaumepa c Hedrenpodykramu (macao). Visyuenue
paaunoan3a TeTepOIeHHBIX IIOAMMEPHBIX CUCTeM, IIpeACTaBAseT TakXkKe TeOpeTUIecKUIl U
MPaKTUYeCcKUil MHTepec, TaK KaK IIPOCTble OpraHMJecKyie CoeAVHeHIs MOXKHO paccMaTpyBaTh
KaK MOJeAl II0AVMEepPOB, MMeIoINX ellle Ooaee ca0kHOoe crpoenne [10,c.109].

Vcnpitanne o6aydennsix (200k[p) moaumepHbIX Macea IPOBOAUAM depes ILATh CYTOK,
110CA€ VX M3TOTOBAEHMsI (PUBMKO-XMMMJeCKIe CBOJICTBA MOAMMEPHBIX Macea (I11acTuduKaTop)
olleHMBaAN oOIenpuHATHIMU MeTodamur (ASTM-D 7042).

B Taba.1 mpusesens! gaHHbIe 0 BavsiHIM Moanudukaropos (I1BX, TIBA) aucniepcHoit cpeabt
Ha CBOJICTBa 00Ay4eHHBIX 11 He00AydeHHBIX Macea 10W40.

H€O6Ay‘~leHHbIe MOZ],I/ICIDI/IKaTOpr BBI3BIBAIOT YyBeANYEHIIE K/MHEMaTUYeCKOM BSI3KOCTMU.
HOAI/IMepr B Haua/AbHOM CTaAUM OKa3bIBAIOT CIIIMBAIOIIE AEVICTBUE Ha BJ3KO-TeMIIepaTypHbIe
CBOJICTBa II0AVIMEPHBIX Mace.
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ObparHoe n3MeHeHs1 HA0AI0OAaeTcs Y 001ydeHHBIX 00pa31ioB. KiHeMariueckast BS3KOCTD y
00aygeHHbIX 0oOpasnos npu 100°CyseananpaeTcs: He3HaUYNTeABHO (24-26 MM?/C), TIO CpaBHEHMIO
¢ HeoOAyueHHBIMM oOpasiamu mpy 50°C nKMHeMardeckas BA3KocTh coctapasgeT 140-150 mm?/c.
Vngaexkc Baskoctm cHypkaercss B mpegeaax 103-105, Temmeparypa BCHBIIKM  COCTaBASIET
240,245°C.

Takum oOpaszom, ObLAO OOHapy>kKeHO, 4TO CTPYKTYypMpOBaHMe IOAMMEpPHBIX CMeceil Ha
ocHope HepTAHbIX Macea 10W40 ve yxyaiaeT puanKo-XuMmJeckye CBOJCTBa MacAa.

Tabavma 1. BansiHue roanMepHBIX MOAN(UKATOPOB Ha PUSMKO- XUMUUIECKIIe CBOVICTBA
00Ay4eHHBIX 11 HeoOAyJeHHbIX Macea 10W40

O6ayqennsiit (200xIp)

Macao Macao Macao Macao bes MmoanduxaTtopos
ITokaszaTean 10W40+ 10W40+5% 10W40+5% | 10W40+5%

5%I1BX I1BA TIBX TIBA
Kunematnaeckas
BSI3KOCTh, MM?2/C
ripu 100°C 22 20 24 23 15
rpu 50°C 120 124 140 150 41-51
ITaotHOCTS, KT/M3 890 890 920 920 904
MHuaekc Bs13kOCTI 106 110 105 103 92
Temnieparypa -20 22 21 21 21
3acteBadws, °C
Temnieparypa 230 232 240 245 226
BerbIky, °C
Cogep>xanne BoAbI, % 0,1 0,1 0,1 0,1 1,0
Temneparypa 28 29 31 33 -
3amepsanns, °C

Aas moaydeHMsI AOTIOAHMUTEABHBIX AAHHBIX O IAacTM(UIMPYIONIMX CBOVICTBAX Macea C
DJacTOMepaMI M3ydaall UX BAVSHME Ha CTPYKTypHO-MeXaHMJecKue ¥ ILAacTO-9AacTdecKye
cBolICTBa OyTaAVieH HUTPUABHBIX KaydyKOB.

XapakTepHOiI 0COOEHHOCTBIO CTPYKTYPHO OMHApPHBIX CHCTEM, COCTOSIIIMX M3 DAacToMepa,
rnaacTudukaTopa (Macaa) M TeXHUYECKOTO yraepoda (HalOAHUTeAb) sBAseTCs OOpa3oBaHMe
4acTUll AMCIIepcHON (as3bl U AucrepcHoil cpeabl. CBolicTBa cMecell 3aBUCUT OT pa3Mepa U
BHYTPEHHEeIO CTPOeHNsI YacTHI] AUCIIePCHOI a3k, a TakKe OT MHTeHCHBHOCTY B3aIMOAEVICTBIAS
AVICTIEpCHOII (pa3bl C AVICIIEPCHO cpeAoii ®aacToMepa [11,c.23].

CoraacHO KOAAOMAHONM XMMMJeckoll KoHueHTpanuwu [1,c45, 11,c.26] B mccaeayeMbix
9AaCTOMEPHBIX CMeCsIX IIocJe ILAacTMKallUM XUMMJeckue MesKQasHble CBA3M OOecIieunBaioT
VMHTEHCUBHOe B3anMoJelicTsue (a3, 4To IIPUBOAUT K BAVSIHUIO Ha ITpoliecc AMCIepIMpOBaHILs
TeXHITJEeCKOTO yriepoaa B 91aCTOMEPHBIX CMeCsIX.

brrao usydeno, taxke aucreprupopanue TexHudeckoro yraepoda (I11324) mog Bansxuem
MOAMPUITPOBAHHBIX Macea (raacTudukaTop). VicrpiTaHne mpoBoANAOCh CA€AYIOIIero cocTaBa
(mac. % 100:5:50)

1.5HK + IIBX-10W40 +TY (HeoO.Ay4eHHbII1)
2. BHK +I1BX-10W40 +TY (00ayueHHBbIIT)
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3. BHK +IIBA-10W40 +TY (Heob.Ay4eHHbII1)
4. BHK +TIBA-10W40 +TVY (00ay4yeHHbII1)

Kak mnsBecrno[1,c.78], Texnmaeckuit yraepos o61ajaeT MCKAIOYNTEeAbHO BLICOKON CTeIIeHbIO
AVICTIEPCHOCTH 1 YCMAMBAIOIIee ACTICTBIE TeXHMYECKOIO yIAepoja B 51aCTOMepax 3aBUCUT OT UX
pasmepa JacTuLl.

C »T0I1 1IeabIO MCCAeA0BaAM CTelleHb AVCIIePIMpPOBaHIs HallOAHUTeAsl B pe3lHe, HaIloA-
HEHHOV TeXHU4YecKuM yraepoaoM Mapku [1324. C momMomipio ®AeKTPOHHOM MMKPOCKOIIM
aHaAM3MpoBaAy MopQoaoruio Byakanmsata. Kak Brano us puc.l creneH» AucreprupoBaHus
TeXHJECKOTO yraepoja (HallOAHUTeAb) YyAydlllaeTCs C yBeAWdeHMreM I1dacTudukaTopa
(moammepnsiit macea 10W40) B cmecut BHK. Kpome Toro, 65110 00Hapy>keHO, 4TO y KOMIIO3UTOB
¢ ygactueM I1BX aucnepcHocts 6oabiire yem y koMro3ntos ¢ IIBA. D10 cBs3aHO c TeM, 4TO B
I1BX yyacTByIOT XA0pcogepKalye (PpyHKIIMOHaAbHbIe TPyl B pabote [6,c.143] mokasaHo, 4To
B3aMoJeiicTBue roanmMepa ¢ TY 3aBUCUT He TOABKO OT BeAMYMHBI IIOBepXHOCTH KOHTakTa ¢ TV,
OITpeAeAsIeMON €ro BHEIIHEN YAEABHOV ITOBEPXHOCTHIO ¥ AVICIIEPIUPYEMOCTBIO, HO M OT
aACOPOLIMOHHOM ¥ XMMIYECKOM aKTMBHOCTM BXOASIIUE B COCTaB Pa3AMYHBIX XMMMIYIECKIX

TpyIIIL

BEHHK + PyBpakc+TY (u38ecTHbli)
BHK + MBA + Macno 10W4A0+ TV [06av4eHHEIH)
BHHK + MBX + Macno 10W40 + TY 06y eHHbIiH)
BEHHK + MBA + Macno 10W40+ TY

 BHK + NBX + Macno 10W40 + TY

100

90

Aucnepriupoeasie, %

70+

60

0 1 2 3 4 5

TToaMepHEIT IaacTHdHKATOP Macao, %

Puc.1.BansHune TexHmaeckoro yraepoga Ha aucnepruposanue B cMecu BHK

C yBeamyeHuem CTeleHM AVCIIEPIMPOBaHUs TeXHUYECKoro yraepoga (20-50mac.u)
COXpaHSeTCs I11aCTO-9AaCTUYeCKIe CBOVICTBA CMeCelt.

BasxupiM (pakTOpoM, BAMAIONIMM Ha pacrpejeleHre TeXHUYeCKOIO YIAepoja, SBASeTCs
KOAMYECTBO IlAacTudPUKaTopa (MArdurels) B HOPSAOK BBedeHMS ero B cMmeckh. Ilocrerenno
yBeAndeHue cogep>kanus rnaactudukaropa c 5,0 40 10 Mac. 4 IpuBOAUT K OBICTPOMY yXyAllle-
HUIO pacIpejeleHns TeXHYIeCKoro yraepoga. Beaeactsue 9Toro kxoamyecTso 1naacruduxaropa
AOZXKHO OBITb MUHMMAABHO, TaK KakK A4S Ay4Illero paclpejeleHis TeXHUUYeCKOro yraepoja
HeoOX0AuMO OoJee >KecTKasi CMech, a BBeJeHMe IaacTu(uKaTopa CHIKaeT BA3KOCTb CUCTEMBI.
Bmecre ¢ Tem mnaactmpukaTop HEOOXOAUM AAsl IIOAYdeHUsl cMecell ¢ TpeOyeMbIMIU
TeXHOAOTUMYECKMMM  CBOVICTBAMM, IIOSTOMY  pacIpejedeHre  TeXHUYeCKoro — yraepoga
3HAYMTeABHO yAy4dIllaeTCs IIpYU BBeAeHUN I1AacTu(UKaTopa B KOHIe IMKAa CMeIleHMs].

Ha Ta6/u/1ue 2 npeacraBA€Ha 3aBUCIMOCTD I11aCTO-9AaCTINYIeCKUX CBOJVICTB HaIlOAHEHHBIX
CcMecel C TEXHUYEeCKUM yraepoaom B IIpUCYyTCTBUN HAaCTI/I(l)I/IKaTOpOB.
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Tabanua 2. Barsiane TY n naactuduxkaropa Ha naacro-saactideckne cgoricrsa BHK (CKH-40)

No Bsizkocth JKectkocTs, ITaacTiraHocTs DaacTiaeckoe
Cocras 110 MyHu yc.ed. ye. ed,. BOCCTaHOBAEHIIE MM

004yJeHHBII

1 | BHK+TIBX-10W40 +TY 69 1310 0,29 1,73

2 | BHK+TIBA-10W40 +TY 65 1380 0,33 2,03
HeoOAy4JeHHBII

3 | BHK+TIBX-10W40 +TVY 70 1320 0,30 2,31

4 | BHK+TIBA-10W40 +TY 71 1280 0,28 1,96
VI3BECTHBIV

5 | BHK+ Pyopakc+TY R 1500 | 017 | 1,38

3 taba.2 BUAHO, UTO B pe3yAbTaTe MeXaHIIeCKOl oOpaOoTku cMmeceit mipu sBeaeHun 5,0
Mac.y naactugukatopa u 50 mac.u. TY coxpanseTcs: crabuabHOCTb BA3KOCTH 110 MyHnn (69-71).
Ilocae pacnipeaesenmas TY B »aacTmyHOM Ccpede NPUBOAUT K CHVDKEHMIO >KECTKOCTIL.
HesnaunreabHO IponcxoAuT M3MeHeHNe 10 9AaCTUIeCKOMY BOCCTaHOBACHUIO.

B cBs13u ¢ mposegeHneM A0MOAHNUTEABHOTO CTPYKTYPUPOBaHIA ITOAVMEPHBIX ILAacTU(IKa-
TOpPOB B Hpolecce 0OAy4eHUs] B CUCTeMe IPOMCXOAUT CIIMBaHUeE, B IIPOLecce CMEIIeHUs C
KaydyKOM OKa3blBaeT CHVDKEeHIUe >KeCTKOCTM, IIOBBIIIaeTCsl DAacTidecKye CBOMCTBa Ipu
MeXaHIYecKol 00pabOTKI Ha Baabllax.

Taxim o6pazoM paactomepHsble cMecu Ha ocHoBe BHK 11 1x komMOmHammm ¢ moauMepHeIMI
rnaactuduKaTopaMi XapaKTepy3yeTcsl MeHbIIIel JKeCTKOCTBIO 1 HAacTIeCcKIM BOCCTaHOBAEHMN-
eM, a TaKkKe AYYIIMMM TEeXHOAOTMYECKMMI CBOVICTBAMM IIO CPaBHEHMIO C KOHTPOABHBIMN
cMecsiMi. BamsHme moamMepHBIX maacTiUKaTOpOB Ha Ter000pa3oBaHle B 91aCTOMEPHBIX
CMeCsIX 3aBUCUT KaK OT CTeIleHM By/AKaHM3auu (CIIMBaHNI), TaK M OT oObeMa Macla B CMecsIX,
€ro XMMMYeCKOV CTPYKTYphl 1 BsAskocTu [10,¢.67].

AAs m3ydeHmns: XapaKTepUCTIJIecKOl BA3KOCTM M TeIl1000pa3oBaHUs B CMeCH IPOBeAN
Tepmudeckyto (150°Cx40") 1 paanaIoHHyIO By AKaHM3AIMIO 91aCTOMEPHBIX CMecell C yJacTieM
TeXHIUYECKOTO yraepoja 1 0e3 Hee B IPUCYTCTBUM IIOAMMEPHOTOo I1actudukaropa. ObaydeHue
IpOBeAN B BO3AYIIHOM cpese 40 A03b1 500 KI'p (puc.2).

Kak Brano 13 npeacraBaeHHBIX pUC.2 XapaKTepyCTUIecKas BA3KOCTD [T)xp] (pacTBOpmTEAD-
Toayoa, 25°C) He3HaUMTeAbHO yBeAMYMBAETCs OOOMX BYAKaHM3aTOB, IIPY DTOM MOAEKYAspHas
Macca CIIUTBIX ByAKaHu3aTos BodpacraeT ot 45.000 20 90.000.

HesnauureasHoe yBeAandeHne XapaKTepI/ICTI/I‘{eCKOIZ BJIBKOCTV TEpMMYECKNUX 1 pagnaliViOH-
HBIX ByAKaHM3aTOB IIO CpaBHEHUIO C V3BECTHOM IIpM IIOBBIINIEHNN €TI0 MOAEKYA}IPHOIZ MacCcChbI
CBIIAE€TEAbCTBYET, II0-BIIAVIMOMY, 00 M3MeHeHMM COoCTaBa I CTPOEHNT MOAEKYA BAacTOMeEpa B
IIpounecce Hepepa60TI<I/1 U ByAKaHM3alllI 1104, AeﬂCTBI/IeM Teraa i N3Ay9eHVsI.
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[T]xap]”_]_‘L/r ¢ BHK+ NBX + Macno 10W40+ TV

® BHK + MNBX + Macno 10W40 + TY (obay4eHHbii)
BHK + PyBpaKc (W3BeCTHbIN)

12 +

06 |

03 | .

0 10 20 30 40 50
Bpewma nporpeea. MUH.

s s s s s

100 200 300 400 500
A.Ip

Pric.2. 3aBICHIMOCTD XapaKTepUCTITYECKOIT BSIBKOCTH DAaCTOMEPHBIX CMECeiT OT BpeMeHU IIporpesa
(150°C x 50") 1 ot rroraorenHot 240351 (500 KI'p)

Q, % # BHHE + NBX + Macno 10W40 + TY [ofny4eHHbIR)
e IO
BHH + NEBX + Macno 10W40 + TY
30
K
20 -
-
P
L
0
i i i i i
0 10 20 30 40
KimemaTHueckas BA3KoCcTs Ipu 100°C, mm/c”

Puc.3. Mamenenne Ter1006paszoBanys (Q) cMeceit B 3aBICHMOCTH OT BA3KOCTU I1aCcT(PIKaTOPOB

Br110 ycraHoBAeHO TakKe, YTO B IIpOLecce MHOTOKPATHOM IepepabOTKM B AacToMepe B
3aBMCUMMOCTU OT KMHEeMaTUJIeCKON BA3KOCTU IMOAMMEPHOTIO MacAa IpU pesKuMe By AKaHU3aLm
150°C, a Taxke B IIOAYY4eHHBIX paAMallIOHHBIX ByJAKaHM3aTaX C yBeAUYeHNEeM BpeMeH!
IIporpepa B IIpoliecce ByAKaHM3aluu TeraooOpasosaHue magaet (puc.3). Hago ormeruts, 4ro
ecau CTeIleHb MOIIePEYHOro CIIMBAHNS MacA0 HAIIOAHEHHOTO ®AacTOMepa He M3MEHSeTCs, TO
11actudUKaTop (Macao), KOTOPBI CHIDKaeT TpeHMe MeXAy MOAUMEPHBIMU LelsMu Oyaer
yBeAuunBaTh Teraoo0pa3opaHue. DTO sABAeHNe OOBACHAETCA TeM, YTO IpY IOHVDKeHNUN
BHYTPEHHEIO TPeHIs yBeANdMBAeTCs BUOpalys MOAEKYASPHBIX ILereil OTBeTCTBeHHas 3a
HoBbIIeHNsT  Teriao00pasosaHus [11,c.98]. Ha puc3 mokazaHo, yto uyeM Ooabllle OOBeM
raacTuguKaTopa MUCIOAL3YeTCsl, TeM MsArde ByAKaHMU3aT M TeM Ooabllle Tera000pasoBaHMe.
YcTaHOBAEHO, YTO IIpU paBHOM OObeMe HaIlOAHeHMS BLICOKOBS3KIE I11acTU(PUKATOPhI (Macao)
IIpUAQIOT ByAKaHu3aTaM 0o/ee BLICOKOe TeIL1000pa3oBaHue.

Mssectno  [11,c.75], 4TO ByAKaHM3alMs ®AaCTOMEPOB C  HU3KOMOAEKYASPHBIMI
COeAVMHEHMSIMM COAep Kalllyie raJloreH aKTHMBHO B3alMOJENICTBYIOT C MOJeKyJaMI DAacToMepa
IIpY y49acTUM aKTHBaTOpa OKCU/A MeTaAA0B.
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C 11eapro BBIACHEHNsI POAM OKCHAOB MeTaaAoB npu ByakaHmsanyy BHK yckopurteasmm
rexcaxaoprapakcuaoaom (IXIIK) ObLa B3ST OKCMg, IMHKA, XapaKTepPU3YIOIIMecs: peaKIMIOHHOM
CITOCOOHOCTBIO IO OTHOIIEHMIO K xaopucromy Bogopoay. IXIIK n ZnO ssoanan B cocras BHK
npu caeayiomem cocrape (Macy. Ha 100 macu. kaydyka) BHK-100, noaumepHsbiit
maactudukarop (IMII) -3,0, IXIIK-2,5, ZnO-50, TY-50. Daactomeprl roroBuau Ha
Aabopatopsbix Baablax npu 30-40°C, mpoa0AXKUTEABHOCTh CMEIIeHNsI COCTaBAAAO 12 MUH.
Byakanusamuio ocymecrsasan B saekrpornpecce npu 15°C u nHa y-ycranoske Co®, ao3a
cocraBasiao S500xIp. INoanmepnsiit naactuduxarop IIBX-macao 10W40 BBOoamMAM B cocTas B
HayaJe CMeIeHs KOMIIOHEHTOB.

Bansanme yckopureas crmsanmsa I'XIIK u okeng merassa (ZnO) Ha ckopocTh Ipoliecca
PaAMaIOHHO-XMMITIECKO CTPYKTYPUPOBaHIs OLIeHNBAAM 110 M3MEHEHMIO BA3KOCT! 110 MyHn,
CTelleHb IIOIIePeYHOIO CIIMBaHUA OllpeJeAsAl U3 paBHOBECHOTO HaOyXaHUsA B TOAyOAe IIO
ypaBHeHmIO Mapk- XaysnHxa [8,¢.56].

CTpyKTypHbIe M3MEHeHNs], IPOUCXOAMIIe C KaydyKOM IIpM CIIMBAHUM, OLEHMBAAM IIO
Pyppe CIeKTPOCKOIINA.

PesyapTaThl MccaeaoBaHus ITIOKa3aAy, 4To Ipolecc crpykrypuposanns BHK B orcyrcrsue
yckopureas I'XIIK n ZnO nipotekaetr MeaaeHHo (puc.4,5), a cTerieHb IIOIIEPeYHOIO CIIMBaHNS
TepMIYECKNX ByAKaHu3aTos coctapasieT 1,610, aas paguanyonssix 1,410 emd.

Yckopenne mponecca Byakanmsanyss bHK nHabaiogaetcs amms 8 npucyrersym IXTIK n
ZnO. Tlpu TOM 4MCAO ITONIEPEYHBIX CB3ell B AacToMepe Bo3pacraet 1,5 pasa.
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Puc.5. VsmeHeHne BA3KOCTHU ®AacTOMepHBIX cMeceit Ha ocHose BHK B mpucyTcrenm
I'XTTIK 1 ZnO B ripoliecce mporpesa 1 00AyJeHs
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Maxmedos Iupas, Ucmaiirosa Iapeun, Ackepoe Oxmaii, Xanxuwmueea Pena, Mamedosa I'toneav, Mamedos Jxoedam

B aureparype mmeroTcs cBegeHnst O CTPYKTYPHBIX HPeBpaIeHNaX MaKPOMOAEKYA TeXHU-
YecKIX 9AaCTOMEepPOB, COAep KalliX I11acTM(UKaTOphl B IIpollecce MX Iepepaborku [1,c.204,
11,c.98].

Amnaans VIK- criexrpa, crpykrypupyomiuit cucremsl (BHK- moanmepHnsiii maacrudukarop
T1BX-10W40),11pu BBegeHnu 00aydeHHbIX (250kI'p) rmaactudukaTopos B KoandecTse 5% B cOCTaB
KaydyKa 1ocae mporpesa B uHTepBade 20-40 MIUH ITOKa3bIBaeT B ClICTeMe BO3HMKHOBEHUe psid
CYILIECTBeHHBIX M3MEHEeHUIA.
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Puc.6. VIK-criextp crpykrypupytomuii cucremsr uricroro BHK (a) n kommosura BHK - TTBX-10W40 (6)

Tak, HabOA104aeTcsl yMeHblIIeHre MHTeHCUBHOCTH 11040ckl 1450 cM™, KoTopas OTHOCHUTCS K
aepopmanonseiM  KoaebanusaM cessu C-H B rpymme CH: [9,¢.57] u moaocer 1352 em?,
00YyCA0BAEHHBINI COOTBETCTBEHHO, BHE IL1OCKOCTHBIX U Ae(OPMAITVIOHHBIX KOJeOaHMII CBS3!U B
rpymie —C=CH- TpaHc KoHpuryparum. 3aMeTHO I1ajaeT MHTeHCUBHOCTD IIOTAOIeHs IIpu 974
cM, 00yca0BAeHHBIN KoAeOaHysiMu cBsi3y C-C. DTo JaeT OCHOBaHME CUUTATh, YTO IIPY IIPOrpeBe
or Moaekya IIBX ormenasiercss XA0p BcAeACTBUE 4ero, IO-BUAVIMOMY CHVDKAETCSI MHTEHCUB-
HOCTBb 11020c¢bI 1230 M. Kpome TOro, CyiecTseHHbIe M3MEHeHNST ITIPOVICXOAAT U B CIIeKTPaAb-
HOVI 0obaacty, pasHOI 2237 cm™ otHOCsmerics ¢ BHK 3a cuer BaaeHTHBIX K0Ae0aHMIA B TPYTIIIe -
C=N[9,c.52].

AHasOrMYHBIe CIIeKTpaAbHble M3MeHeHM:s Habaiogaercsa npu crpykrypuposanuu BHK c

I'XTIK B mpucyTCTBIM OKCHAQ IIVHKA.

Takm 0oOpa3doM, MOXKHO IIPUMIITU K BBIBOAY, UTO, yumTbiBas gaHHble VIK-criekrpockonmn
crpykrypuposanHoit cuctemMbl BHKHIIT (00aydenHsIi nmoanmepHsiit maactudukarop I1BX-
10W40) + I'XTIK+ ZnO B Teyenne 40 MMH IpOTeKaeT CyIIleCTBeHHbIE M3MEHEeHMs B CTPYKType
BHK c nosiBaeHmeM ABOIHBIX CBsI3ell pa3ANdHON KOHPUIYpaIin.
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3akaoudeHme

C meapio yAydineHms IAacTMYeCKUX CBOVICTB OyTaAMeH-HUTPUABHOIO KaydyKa peKOMEeH-
AOBaH IIOAMIMEPHBIN IlAacTU(pUKATOp (MArYMTeAb) Ha OCHOBe HepTAHBIX Macea 10WA40.
Beeaenue B cocra macao I1BX u IIBA yay4maror csoricTBa Macao.

O6queH1/[e MacA0-IIOAVMMEPHBIX CHUCTEM IIPUBOAUT K AONOAHUTEABHOMY CIOVBAHUIO U
HE3HaYUTEAbHOMY M3MEHEHNIOB PEOAOIMIECKIUX 1 (l)I/IBI/IKO—XI/IMI/ILIeCKI/IX CBOIICTBaxX Mac.o.

ITokazaHO, 4TO CTelleHb AVICIEPIMpOBaHMs TexHudeckoro yraepoga (ITV) B ecmecn BHK
yAydiiaeTcs ¢ yBeamdeHueM TY B mpoljecce MexaHM4Yeckol oOpaOoTkm Ha Baablax. Ilpm
segenuu 50 mac.u. TY (HanoanuTeas) u 5,0 Mac.4. HOAMMEpPHOTO MAacTU(UKaTOpa COXpaHseT-
s crabmabpHOCTD BsasKocTy 1o Mynm. ITocae pacripegeaenns TY B 9aacTuyHOM cpede IPpUBOAUT
K CHIDKEHMIO JKeCTKOCTM M HEe3HAYUTeAbHO IIPOMCXOAUT M3MEHEHUs 9AaCTUYeCKOTO
BOCCTaHOBACHIASL.

YCTaHOBAeHO, 4qTOo TeH/lOO6paSOBaHI/Ie npn MeXaHIJeCKOM O6pa6OTKI/I cMecen 3aBUCUT OT
obpemMa HAaCTI/I(l)I/IKaTOpa XUMIYECKO CTPYKTYPBI I €T0 BA3ZKOCTI.

B mpucyrcrBun yckopureas I'XITK n aktnpaTopa ZnO 0110 0OHapy>KeHO, UTO BO3AENICT-
BIIeM Tellda ¥ IOHVM3UPYIOIINX U3AyJeHNI CTelleHb IIOIIePeYHOro CIMTMBAHILT YBeANIBaeTCs y
000X 0OpasIoB.

Metoaom VIK criekTpockonum Obla MccAeA0BaH MOAEKYASIpHasA CTPYKTypa U XMMUIYecKoe
npesparenye BHK B mpucyTcTBim moanmepHsIx 1aactudukaTopos, okenaa rmHKa n IXTIK.
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XULASO

Aparhilan tedqiqat isinds Abseron erazisinden goétiiriilmiis torpaq niimunelerinds aktinomisetlorin say1 ve
antibiotik aktivliyi 6yrenilmisdir.Nadir nov aktinomisetlarin ayrilmasi {i¢iin kompleks metodlardan istifade edilmisdir.
Aktinomisetlarin sayca todqiqi zamamStreptomyces cinsinin niimayandalari biitiin torpaq niimunslarinds dominantliq
togkil etmisdir. Antibiotik aktivlik Actinomycetales sirasma aid segilmis 20 stam {izorinde aparilmisdir. Antibiotik
aktivliyin toyini maqsadi ilo test kultura olaraq Pseudomonas aeruginosa, Staphylococcus aureus, Escherichia coli, Candida
albicans vo Saccharomyces cerevisiae kimi mikroorqanizmlarden istifade edilmisdir. Tacriibe maqsadi ilo istifads edilon
aktinomisetlorin antibiotik aktivliyinin Oyrenilmesi aqar blok tisulu ilo aparilmisdir. Test kulturalar okilmis gidal
miihitin iist sethinds olan mikrob 16vhaesinin inkisafi mehdudlasaraq, aqar bloku {izerinda saoffaf zona amols gatirmis
niimunaler antibiotik aktivlik miisahide olunanstamlar kimi qiymatlondirilmisdir.Tedqiq olunan mikroorqanizmlarin
arasinda antibiotik aktivlik Nocardiopsis, Streptomyces, Micromonospora ,Streptosporangium, Saccharopolyspora vo
Streptoverticillum cinslorinin niimayendalerinde miisahids olunmusdur.

Acar sozlar: aktinomisetlar, antibiotik aktivlik, stam

VI3YYEHVE UMCAEHHOCTU VI AHTUBMOTUYECKOV AKTUBHOCTU AKTUHOMMITETOB,
BBIAEAEHHBIX 113 ITOUB AITIITEPOHA

PE3IOME

B Xo4e mpoBeeHHBIX MCCAeAOBaHUII V3yJ9eHa YMCAEHHOCTh aKTMHOMUIIETOB ¥ aHTMOMOTIIecKas! aKTUBHOCTD B
rpobax IOYBBIL, B3STBIX C TEPPUTOPUN AIIIIEPOHa, IIPUMEHEHbl KOMILIEKCHBIE METOABI BBIAEAEHIST PeAKUX BIAOB
akTMHOMMUIeTOB. [IpM KOAMYeCTBEHHOM MV3y4deHM) aKTMHOMUIIETOB BO BceX IHpo0ax ITOYBBI OOHapy>KeHO
peobajaHye IpejcTaBuTesell poda Streptomyces. AHTUOMOTHYECKYIO aKTMBHOCTh u3ydaau Ha 20 OTODpaHHBIX
ImMTaMMax Topsaka Actinomycetales. B KauecTBe TeCT-KyALTYyp AAs OIpejeAeHMs aKTUBHOCTYM aHTUOMOTHMKOB
VICITOAB30BaAV MVUKpPOOPTaHM3MBI, Takue Kak Pseudomonas aeruginosa, Staphylococcus aureus, Escherichia coli, Candida
albicans m Saccharomyces cerevisige. VI3ydeHne aHTMOMOTIIECKOV aKTMBHOCTM aKTMHOMUIIETOB, MCIIOAB3yeMBIX B
SKCIIePUMEHTAABHBIX 1eAsX, ITPOBOAVAN METOAOM arapoBbIX OAO0KOB. B KauecTse INITaMMOB C aHTMOMOTIYECKON
aKTMBHOCTBIO OIleHMBaAM OOpasIipl, OOpasylollue Ha arapoBOM OJ0Ke IIPO3padyHyIO 30HY, OrpaHMYMBAIOIIYIO
pasBUTIIE MUKPOOHOIO HaJeTa Ha ITOBEPXHOCTY IMTATEABHOI CpeAbl, Ha KOTOPBIX BBIPAILLMBAAV TECT-KYABTYpPhL V13
JCCAeA0BaHHBIX ~IITaMMOB aKTUBHOCTh OTMedYeHa Yy TIpeAcraBuredeli pogos Nocardiopsis, Streptomyeces,
Micromonospora, Streptosporangium, Saccharopolyspora u Streptoverticillum.

Karouesble c10Ba: aKTMHOMMUIIETH], aHTUOMOTIYECKAs aKTUBHOCTB, IIITAMM
ANTIMICROBIAL PROPERTIES OF ACTINOMYCETES iN SOILS OF ABSHERON
ABSTRACT

As a result of the work conducted, data indicating the number of actinomycetes , the number of actinomycetes
and antibiotic activity taken from the soil samples of the territory of Absheron were studied. Complex methods were
applied to isolate rare species of actinomycetes. A quantitative study of actinomycetes in all soil samples revealed the
predominance of representatives of the genus Streptomyces. Antibiotic activity was studied on 20 selected strains of the
order Actinomycetales. Microorganisms such as Pseudomonas aeruginosa, Staphylococcus aureus, Escherichia coli, Candida
albicans and Saccharomyces cerevisiae were used as test cultures for determining the activity of antibiotics. The study of
the antibiotic activity of actinomycetes used for experimental purposes was carried out using the agar block method. As
strains with antibiotic activity, samples were evaluated that form a transparent zone on the agar block, which limits the
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development of microbial plaque on the surface of the nutrient medium on which test cultures were grown. From the
strains studied, activity was observed in representatives of the genera Nocardiopsis, Streptomyces, Micromonospora,
Streptosporangium, Saccharopolyspora and Streptoverticillum.

Keywords: actinomycetes, antimicrobial properties, strain.

Giris

Aktinomisetlor Actinobacteria sinfina Actinomysetales sirasma aid mikroorqanizmlardir.
Onlar malum 16000 antibiotiklorin 50%-nin produsentlari hesab edilir. Aktinomiset moansgali
antibiotiklarin 74%-ni Streptomyces cinsinin niimayandalari torafinden, diger hissesi ise nadir
cins aktinomisetlor torafinden almir. Nadir cins aktinomisetlara Streptomyces olmayan cinslor
aid edilir. Aktinomisetlar diger mikroorqanizmlardan gidali miihit iizerinds ¢ox gec inkisaf etma
qabiliyysti ilo forqlenir. Antibiotik maddaler sintez etms imkani onlarin tez inkisaf edan
mikroorqanizmlarls substrat ugrunda miibarizeds davamliliq gostarmasins sorait yaradir.

Aktinomisetlara har yerds torpaqda, suda, havada, insan ve heyvan orqanizmlarindatesa-
diif olunur. Aktinomisetlor insan orqanizminin sakinlaridir, sporlar1 iso daim havada ugusur.
Helena Rintalin apardig toedqgiqatlara asaslanaraq Streptomyces cinsinin niimayendalari yasayis
evlarinin tozundan gotiiriilmiis niimunalsrde miisahids olunmusdur. Bu mikroorqanizmler
yasayis evlarininkondisioner filtirlorinds toplanir. Onlarm insan orqanizmine tesiri ise kifayet
goedar dyrenilmayib.

Aktinomisetlor pestisidlori torpaqdan temizlomek funksiyasini yerine yetiron unikal
metobalizmoe malikdirlor. Onlar diger mikroorqanizmlarlo yanas: nefti karbon menbayi kimi
istifade etmaklas torpagin iist qatin1 neftdon tomizlayir. Aktinomisetlarin bu kimi xtisusiyyaetlorini
nazare alsaq onlarin bu giine gadar tedgiqini kifayst qadar hesab etmak olmaz.

Material vo metodlar

Tadqiqatlarda Abseron orazisinden goétiirtilmiis torpaq nitimunslerindan istifade
edilmisdir. Torpaqdan aktinomisetlori daha intensiv ayrilmasi {i¢iin niimunslor 1 saat
miiddatindes 40-45°C temperatur rejiminds qizdirilmisdir.Gotiiriilen torpaq niimunslari CaCO:s-
la riitubatli soraitdas islonilmisdir. Aktinomisetlarin ayrilmasi tiglin Qauze , qlikoza-asparaginli vo
nisasta-kazeinlive sintetik miihitlords aparilmisdir.Gobaloklarin inkisafinin qarsisimni almaq {igiin
miihite nistatin (50mkq/ml), geyri aktinomiset bakteriyalarm inkisafini langitmak maqsadi ilo ise
nalidiks tursusu (1,5mkq/ml) slave edilmisdir[2]. Tez-tez rast golinon novlerin inkisafinin
qarsisini almaq moagsadi ilo miihite bir qrup antibiotik maddaler slave edilmisdir ©lds olunan
okin material1 30 giin ekspozisiya miiddatinds 30-32°C temperatur soraitinds inkubasiya olunur.
Aktinomisetlorin identifikasiyas: tigiin Berci vo digar toyinedicilorden istifade edilmisdir[4].
Aktinomiset stamlar1 kultural-morfoloji slamstlerine gore analiz olunmusdur. Morfoloji
slamatlor kimi fragmentasiyanmin movcudlugu, mitselinin sacaglanmasi, hava ve substrat
mitselilorinds sporlarin olmasi ve yerlasme xarakteristikasi, sporangilarin mévcudlugu ve
sporlarin haraketliliyi 6yrenilmisdir[3].

Notico vo miizakiralor

Novbati tocriiba isi 2022-ci il yanvar aymnda Abseron orazisinden gotiiriilmiis torpaq
niimuneleri {izerinde aparilmigdir. Isin 1-hissasi aktinomisetlorin sayca tadqiqi olmusdur.
Antibiotikler slave edilmis Qauze, nisasta ammoniumlu miihit ve nisasta-propionatli miihit,
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yulafli miihit olan Petri kasalarinda bitmis koloniyalarin saymna gora bir qram quru torpaq
niimunasinds koloniya amale gatiren aktinomiset hiiceyralarinin sayiteyin edilmis. Diqqati calb
eden koloniyalar temiz kulturaya cixarilmis, cinse godar identifikasiya olunmusdur. Miixtslif
darinlikdan gotiirtilmiis torpaq niimunalarindes aktinomisetlarin sayca tayini naticasinde alinan
gostariciler cadval 1-de teqdim edilmisdir.

Cadval 1. Miixtalif miihitinds ayrilms aktinomisetlarin cinsler iizrs say gostericilari (1qram quru ¢akiys gors)

Qauze miihiti Yulafli miihit | Nisasta Natrium

Cinslar ammoniulu propionath
miihit miihit

Say Say Say Say

(x10°) (x10°) (x10°) (x10°)
Streptomyces 1445 1010 1354 1210
Actinomadura 12 6,2 9,5 4,34
Amycolatopsis 75 45,5 51 2,5
Microbispora - - 2 0,1
Micromonospora 18 35 6 4,1
Nocardiopsis 3 0,2 5 0,1
Promicromonospora 5 15 9 2,2
Streptosporangium 4 15 11 0,3
Streptoverticillium 2 0,1 2 0,3

Yeni nov antibiotik maddolarin axtaris1 ve todqiqi har dovr {igiin 6z aktualligini qoruyub
saxlamaqdadir. Bu moagsadle yeni ayrilmis stamlarin antibiotk aktivliyinin Oyronilmosi
istiqgametindo igler davam etdirilmisdir. Tacriibs naticasinds toplanmus kolleksiya kulturalarmin
secilmis bakteriya vo gobalak test kulturalarma qars: antaqonist tasiri dyrenilmisdir.Test kultura
olaraq Pseudomonas aeruginosa, Staphylococcus aureus, Escherichia coli, Candida albicans ve
Saccharomyces cerevisiae kimi mikroorqanizmlarden istifads edilmisdir [codval 2].

Ayrilmis aktinomisetlorin antibiotik aktivliyinin Oyrenilmesi aqar blok {sulu ile
aparilmigdir. Icerisinde aqar bloklar1 olan Petri kasalar1 20-24 saat miiddatinds 26-30°C
termostatda saxlanilmigdir. Antibiotik aktivlik miisahide olunan niimunslards test kulturalar
okilmus gidali miihitin {ist sathinds olan mikrob 16vhasinin inkisafi mehdudlasaraq, aqar bloku
tizarindoe soffaf zona amols galmisdir.

Aparilan tacriibalorde Pseudomonas aeruginosa test kulturasmna qars1 Lak5,Laké stamlar1 zaif
aktivlik gostormisdir, diger stamlarda ise aktivlik qeyde alinmamusdir.Staphylococcus aureustest
kulturasma qarst Lak3, Nak2 stamlarinda yaxsi, Lakl, Nak2, Dak5 stamlarinda zeif antibiotik
aktivlik miisahide olunmusdur. Digar stamlar isa aktivlik gostormomisdir.

Escherichia coli test kulturasma qars: Lak4, Lakb, Nak2, Nak3, Naké stamlarinda zsif aktivlik
geydas alinmisdir. Digar stamlar ise aktivlik miisahids olunmamusdir.

Candida albicans test kulturasma qarst Lakb, Lak6, Dakl stamlari yaxsi, Lakl, Lak2, Dak8
stamlar1 ise zoif antibiotik aktivlik gostormisdir. Digar stamlar ise aktivlik geyds alinmamusdir.

Saccharomyces cerevisiae test kulturasmna qarst Lak4, Nak2, Dak7 stamlar1 yaxsi aktivlik
gostormisdir. Nakl, Nak4, Dakl stamlarinda zeif antibiotik aktivlik miisahide olunmusdur.
Digar stamlar iss bu test kulturaya qarsitesiri qeyds alinmamigdar.
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Cadval 2. Ayrilmis aktinomiset stamlarin antibiotik aktivliyi

No

Test kulturalar

Pseudomonas
aeruginosa

Staphylococcus
aureus

Escherichia coli

Candida
albicans

Saccharo-
myces cerevisiae

Lak1l

Lak2

+ |+

Lak3

+ | |

Lak4

Lak5

+ [+

Laké6

H+ [+

+ |+

Nak1

Nak2

+ [

Nak3

+ [+

Nak4

+

Nak5

Nak6

Dak1

I+

Dak2

Dak3

Dak4

Dak5

Daké6

Dak?7

Dak8

I+

+yaxst aktivlik - aktivlik yoxdur + zsif aktivlik

Beloalikls, biitiin tedgiq olunan mikroorqanizmlarin arasinda antibiotik aktivlik Nocardiopsis,
Streptomyces, Micromonospora, Streptosporangium, Saccharopolyspora ve Streptoverticillumcinslarinin

niimayandslarinds miisahids olunmusdur.
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XULASO

Magqaleds miixtslif terkibli zencirétiirmas agentlori (RAFT- ing. dilinds reversible addition-fragmentation chain
transfer, yoni dénar Otiiriicii zencir ve ya molekul kiitlo tonzimlayicisi - agentlor) - sulfamid birlosmalorinin istirak: ilo
radikal sopolimerlosma yolu ilo sintez edilon heksil metakrilatin desen-1 ilo ve butil metakrilatin allil kapronat ilo
sopolimerlarinin istifade olunan sintetik yaglarm (Mobil-Jet, Turbonikoil- 321 ve helikopter) gatilasma qabiliyyatine
tosiri todqiqatlarimn naticelari taqdim olunur. Miiayyen edilmisdir ki, inifertersiz analoji sopolimerlarden forqli olaraq
onlar yiiksok gatilasma qgabiliyyetine malikdirlar.

Acar sozlar: heksilmetakrilat, desen-1, butilmetakrilat, allilkapronat, sopolimerlasms, iniferter — RAFT, islonmis
sintetik yaglar.

INFLUENCE OF POLYMERS OF SULFAMIDE INFERT WITH ALKYLMETMACRYLATES AND ON THE
PROPERTIES OF TURBINE OILS
ABSTRACT

The article presents the results of studies on the effect of copolymers of hexyl methacrylate with decene-1 and
butyl methacrylate with allylcapronate, synthesized by radical copolymerization in the presence of iniferters - chain
transfer agents (RAFT agents) — sulfonamide compounds of different composition on the thickening ability of used
synthetic oils (Mobile-Jet, Turbonikoil 321 and helicopter). It was revealed that, in contrast to similar copolymers
without iniferters, they have a high thickening ability.

Keywords: hexyl methacrylate, decene-1, butyl methacrylate, allyl capronate, copolymerization, iniferter - RAFT,
used synthetic oils.

CYAb®AMUAHBIX MTHPEPTEP-TIOIMMEPOB C AAKNAMETMAKPU/ATAMM HA CBOVICTBA
ITEPEPABOTAHHBIX TYPBMHHBIX MACE/A

PE3IOME

B cratbe mpmBOAATCA pe3yAbTaThl MCCAAOBAHNIT BAVISIHIA COTIOAVMEPOB TeKCMAMeTaKpuaaTa C JelleHoM-1 u
OyTmaMerakmilata C aAAMAKAIIpOHATOM, CUHTE3VMPOBAHHBIX PaAVKaJbHOM COIOAVMEpU3alVell B IPUCYTCTBUU
yHupepTepos — areHToB Hepedaun e (RAFT - areHTOB) — Cyab(paMIAHBIX COeAVIHEHNII Pa3ANdHOIO COCTaBa Ha
3arymaronlylo CIIOCOOHOCTh OTpabOTaHHBIX CHHTeTHdecknx macea (MoOma-Jet, Turbonikoil-321 m BeproaetHOe).
BuIsgBAEHO, UTO B OTAMYME OT aHAAOTMYHBIX COITOAUMepoB Oe3 mHdepTepoB, OHM 001a4al0T BBICOKOM 3arymiaomet
CITOCOOHOCTEIO.

Karogesble caoBa: rexcuamerakpuaat, JenieH-1, OyTmameTakpuaaT, aAAUAKaIIPOHAT, CONOAMMEPU3alls,
vHudeprep — RAFT, otpaboraHHbIe CHTETHYECKIE Maca.

Miiasir yiiksak stiratli dizel miiharriklarinin giiciinii vo dayaniqligini artirmaq tigiin ytiiksak
ozliilliik indeksi vo alisma temperaturu, yiiksok triboloji xiisusiyyatlori veo asagi donma
temperaturu olan yaglar lazimdir. Mineral yaglar bu taloblera cavab vermadiyi {i¢iin hazirda bu
moaqsadlar iiglin sintetik vo yarimsintetik yaglardan istifade olunur. Lakin bels yaglarin baha
olmasi onlarin bu sahads istifadesine mane olur. Dizel, turbin ve yiiksek siiratli masinlar tigiin
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istifade edilmis sintetik vo yarimsintetik yaglarin istifadasi cox perspektivlidir. Istifads edildikda
belo bu yaglar an giymstli xiisusiyyetlorini saxlayir: asag1 axma temperaturu (-54 + -56°C),
yiiksok alovlanma temperaturu (250-260°C) ve yiiksok ozliiliikk indeksi (120-160). Istifado
olunmus sintetik yaglarin istifadasi tekce igtisadi cohatdan faydal1 deyil, ham da ekoloji cohatdan
tomizdir. Lakin dizel yaglar1 kimi istifads ti¢lin sintetik yaglarm ozliiliiyii taleblars cavab vermir.
Ozliiliik agqarlarmin istifadesi ilo sintetik yaglarin dzliililyiiniin artirilmasi texirasalinmaz
mosaladir. Ozliiliik agqarlari arasmda alkil(met)akrilatlarm polimerlari nainki yiiksok hall olur,
ham do depressiv xiisusiyyatlora malikdir [1,2].

Movcud {isullarla alinan alkil (met)akrilat polimerlari molekulyar kiitlonin paylanmasimin
(MKP) genis hadleri ilo xarakterizo olunur. Buna gore do, onlar asag1 qatilasma tosiri ilo vo
dagidic tesirlora qarsi davamlilig ile xarakterize olunur. Eyni zamanda aktual problemlardsn
biri do molekulyar kiitlonin paylanmasmin (MKP) genis hoadlari ilo xarakterizo olunan o6zliilitk
asqarlarinin alinmasidir.

Tadqiqatlar miisyyen etmisdir ki, son illardas iniferterlarden istifade etmokls sintez edilmis
(MKP) dar hadlari ilo xarakterize olunan alkil(met)akrilatlarmn oliqgomerlari ve polimerlari an
yiiksak qatilagdiricr xiisusiyyastlars ve dagidia tasirlars qarsi miiqavimeats malikdir.

Bu istigamatds ¢oxlu isler goriilmiisdiir [3-6]. [7-10] maqalslerin miislliflori miiayyen etdilor
ki, inferterlorin asas funksiyasi onlarin uzanan polimer zanciri ilo qarsiligh slagesidir. Bundan
basqa, bu, funksional qruplarin bir hissesi olaraq, polimerlars slave giymatli xassalor vermasi ilo
tosdiqlonir.Cari isds biz asagidaki struktur ve torkibe malik olan sulfamid iniferterlorin (RAFT)
sopolimerlasma prosesina tasirini dyrandik:

RAFT-1 Tor=187-189°C

HSCQSOZN H4©7NHSOZC6H5

RAFT-2 Ta=197-200°C
COCH,

H.C
H 2/ \g
H,C SO,N o~ CONHC H,

RAFT-3 To= 309-311°C
NH
H3C4©7802N4<
NHCONH,
RAFT-4 Tor= 269-270°C
NH
H;@SOZN—/{
NHCONHC H,

Eksperimental hisso
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Heksil metakrilain (HMAK) desen-1 (Dn-1) ilo sopolimerlogmasinin sorbast radikaliasma
reaksiyas1 1% benzoil peroksid (BP) ve 0,2 % sulfamid iniferterlori (RAFT) istirak: ila 95:5 (%)
nisbatinda 80 + 5 °C temperaturda aparilmisdir. Sopolimerlarin ¢iximi 90-95% taskil edirdi.

Butilmetakrilat ilo (BMAK) allil kapronat- kapron tursunun alil efiri(KA) ilo tesiri
naticasinds,eloco do 1% AB asqari tesiri va 0,2% RAFT-2 monomer istiraki ilo 95:5 (%) nisbatinds,
80 +£5 °C temperaturda, 93-95% ¢xam ils sopolimerlor sintez edilmisdir.

Hor iki reaksiyada molekulyar ¢akisi 13000-15000 olan, 1,2-1,4-10° diapazonunda MKP dar
hadlari olan sopolimerlar alinmisdir. Bu sopolimerlar sintetik aviasiya yaglarimn qatilagdirilmas:
moaqsadi ilo yoxlamilmig ve gozel neticalar alds edilmisdir. Sopolimerlarin qatilagdirma
qabiliyysti 100°C temperaturda kinematik ozliiliiylin viskometrik tisulu ils - TOCT-33 (ASTM
D445) uygun olaraq VIS-T-09-3 markal1 termostatda Slgiilmasi ilo miiayyen edilmisdir.

Naticalar va onlarin miizakirasi

Todgiqat obyekti kimi tayyaralards islodilon “Turbonikoyl-321”, “Mobil-Jet” tullant1 turbin
yaglar1 vo helikopter yaglar1 secilmisdir. Bu baza yaglarin iglonmis yaglarla miiqayisade bazi
xtisusiyyatlari codval 1-da gostarilmisdir.Cadval 1-deki malumatlardan goriindiiyti kimi, istifads
edilon aviasiya yaglarmin ozliilityti baza yaglar ilo miiqayisads azalir, tursularin say1 iss bir
neca dafa artir. Istifads olunan yaglara 3% sulfonat asqar1 C-300 alave edildikds, nainki tursuluq
zararsizlogdirilir, hom da yag kifayet qodar golovilik aldos edir.

Cadval. 1 Baza ve islonmis turbin yaglarinin bazi xiisusiyyetlori
. e qeepes . Qolovi adodi,
Kinematik ozlulik, Tursu ododi, .
Yagl - KOH/q 3%-1
aglarm ad1 100°C, mm?/san mq KOH/q C-300, mq KOH/q 3%-li
sulfonat agqar1
Turbonikoyl-321:
Baza yag: 8,65 0,5-1 -
Islonmis yag 6,7 3,54 5,2
Mobil-Jet-2:
Baza yag: 5,6 0,6-0,8 -
Islonmis yag 55 3,5-4 4,6
Vertalyot yag:
Baza yag: 10,9 0,4 -
Islonmis yag 91 38 6,1

Iniferterlordon - sulfamidlorden istifade etmoklo olde edilon sopolimerlorin qatilasma
qabiliyyati yranilmisdir. Olds edilon malumatlar cadval 2-ds verilmisdir..

Cadval 2-doki malumatlardan goriindiiyli kimi, sopolimer konsentrasiyas: (HMAK+Dn-1+
RAFT-1) 12% olduqda, helikopter yaginin 6zliiliiyti 18,1 mm?/san-a gqadar artir. Homginin RAFT-
1-in istiraki ilo alman sopolimerlor diger RAFT-larla alinan sopolimerlorden daha effektiv
qatilasma qabiliyyetine malikdir. Belalikls, bu sopolimerin 10% konsentrasiyasi neftin
ozliiltiytinii 14-15 mm?/san-s catdirmagq tigiin kifayatdir.

Sopolimerin yiiksok qatilasma qabiliyyati iniferter (RAFT-1) torkibinds iki sulfamid ve iki -
NH- grupunun olmast ils izah olunur. Onun molekulunda {i¢ aktiv amin qrupu ve bir pirimidin
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fragmenti var. Sokil 1-do gosterilon konsentrasiyadan asili olaraq RAFT-1 ilo sopolimerin
qatilasma qabiliyyetinin tesiri gosterdi ki, hetta 7% konsentrasiyada Mobil-Jet ve vertolyot
yagmin ozliiliiyt iki dafs, Turbokoyl-321-in ozliiliiyii iss 3 dafe artir. Belalikls, 10% qatiliqda
RAFT-1 olan sopolimerdan dizel yag1 hazirlamaq {iciin istifads edils biler.

Cadval 2. Iniferterlorin - sulfamid birlosmalerinin istiraki ilo alnan sopolimerlarin
qatilasma qgabiliyyetinin tedgiginin naticalari.

inifert Yagda sopolimerin 100°C temperaturda iglonmis sintetik yaglarm kinematik
(R:;;; qatihigy, ozliiliiyili, mm?/san
% Mobil-Jet Turbonikoyl-321 Vertalyot
1 2 3 4 5

0 56 3,5 57
HMAK+ Dn-1 RAFT 7 8,3 1,8 7,5
olmadan 10 10 10,6 10,1
HMAK+ Dn-1 + RAFT-1 / %9 86 26
& ) 10 14,8 13,6 14,5
12 - - 18,1
7 91 97,5 9,7
HMAK+ Dn-1 +RAFT-2 10 119 107 125
7 8,2 8,0 7,6
HMAK+ Dn-1 + RAFT-3 10 106 104 119
HMAK+ Dn-1 + RAFT-4 7 2.6 9.6 90
10 13,6 144 13,2
7 11,4 - 104
BMAK+AK + RAFT-2 10 154 3 141

g o
ozhititk, mm</san
456

1 2 § 4 5 &7 39 10
Qatilig, %
Sakil 1. Sopolimerin (HMAK + Dn-1) RAFT-1 ilo qatiigmin islanmis sintetik yagin 6zliilityiine tasiri 6zliiliikk, mm?/san
1 - Mobil-Jet, 2 - Turbonikoyl-321, 3 — Helikopter
RAFT-2-nin istiraki ilo alde edilon har iki sopolimer gonastbaxs qatilasma gabiliyyatine
malikdir ki, bu da sulfamid molekulunda heterosiklik fragmentin, iki aktiv -NH qrupunun ve

elektron alan sulfamid fragmentinin olmasi ilo izah olunur. Neftin ozliiliiyline sopolimer
konsentrasiyasinin tesiri sokil 2-da gosterilmisdir:
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Satittitk mm?/san
678

3 4 5 6 7 8 9 10
Qatihq, %

Sokil 2. RAFT-2 ilo sopolimerlorin qatihgimimn islonmis sintetik yagm ozliilityiine tosiri
1 - sopolimer (HMAK + Dn-1) + Mobil-Jet
2 - sopolimer (HMAK + Dn-1) + Turbonikoyl-321
3 — sopolimer (HMAK + Dn-1) + Helikopter
4 - sopolimer (HMAK + AK) + Mobil-Jet
5 - sopolimer (HMAK + AK) + Helikopter
kapron tursunun alil efiri - (AK)

Sakil 2-den goriindiiyii kimi, RAFT-2-nin istiraki ilo 10% konsentrasiyada alian sopolimer
(HMAK + Dn-1) biitiin yaglarmn ozliiliiyiinii 12 mm?/san-a qadar artirir. Bununla bels, RAFT-2-
nin istirak: ilo do alda edilon sopolimer (BMAA + AK) daha yiiksak gatilasma qabiliyyatine
malikdir. Bu sopolimer hatta 7% konsentrasiyada yagm kinematik ozliliiyiinti 11,5 mm?/san,
10% konsentrasiyada ise yagin ozliiliiytinii 14 mm?/san-o godar artirir. Belo naticoya golmak olar
ki, bu sopolimerls yiiksak siiratli qayiglar {iclin dizel yaglar1 slde etmoak miimkiindiir.

RAFT-3 (sok. 3) istiraki ila alds edilan sopolimer (HMAK + Dn-1) qatilasma qabiliyyatins
gora diger iniferterlors nisbaton daha zsifdir. Belalikls, hatta 10% konsentrasiyada Mobil-Jet vo
vertolyot yaglarmin ozliliiytinii yalmiz 10,6 mm? / san-o qoder artirir. Bununla bels, bu
sopolimer Turbonikoyl-321 yagimn ozliiliiytinii artirmagq tigtin alveriglidir

78910111213

. e N,
azliilik, mm*/san
&

45

L 2 s 4 5 6 7 5 5 1w
Qathg. %
sok.3. Sopolimerin (HMAK + Dn-1) RAFT-3 ile qatihgimn islonmis sintetik yagin 6zliiliiyiine tesiri
1 - Mobil-Jet,
2 - Turbonikoyl-321, 3 — Helikopter
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Sakil 4-den goriindiiyii kimi, RAFT-4 ils sopolimerin (HMAK+ Dn-1) qatilasma qabiliyyati
RAFT-1 ilo sopolimerin qatilasma qabiliyystine daha yaxindir. Bu sopolimer 7% konsentrasiyada
biitiin yaglarin ozliiliiyiinii 9,6 mm?/san-a qadar artirir, 10% konsentrasiyada iss yagin ozliiliiyii
13-14 mm?/san olur. Bu sopolimerin yiiksek qatilasma effektivliyi sulfamidin terkibinds dérd
aktiv -NH qrupunun ve elektron ¢okan sulfamid fragmentinin olmasi ils izah edils bilar.

Qeyd etmok lazimdir ki, miixtslif iniferterlorls alinan sopolimerlsrin qatilasma qabiliyyeti
neftin xarakterindan asilidir. Belalikls, todqiq olunan biitiin sopolimerlar an ¢ox vertolyot yagina
tosir gostorir. Iniferterlorlo sintez edilmis biitiin sopolimerlar inifertersiz sopolimerlara nisbaten
daha boyiik qatilasma qabiliyystine malikdirler. Sekil 5-den gortindiiyti kimi, 10%
konsentrasiyada inifertersiz sopolimerlor biitiin yaglarin ozliliiyiinii 10,5 mm?/san-a qoadar
artirir.

7 8%1011 12

ztititk, mm?/san
5 6

3 435

1 28 4.08 6.7 8 9 10
Qatihig, %

Sokil 4. sopolimerin (HMAK + Dn-1) RAFT-4 ilo qatiligimnn islonmis sintetik yagin ozliiliiyiine tosiri
1-Mobil-Jet, 2 - Turbonikoyl-321, 3 — Helikopter
IQ todqiqatlar gstarir ki, sulfamid birlagsmalari polimerle — NH qrupu ile qirilma zencirleri

amole gatirir. Belolikls, 3331 sm-da sulfamid birlogsmolarinds -NH- qruplari tigiin xarakterik bir
zolaq var, halbuki bu zolaq bu iniferterls polimerdas yoxdur.

3

56 7 8 9 10 11

Gztitliik, mm?/san

1 2 3 4

1 2 3 4 5 6 7 8 9 10
Qatilig, %

Sakil 5. Inifertersiz sopolimer qatihginin (HMAK+Dn-1) islonmis sintetik yagin zliilityiine tosiri
1 - Mobil-Jet,
2 - Turbonikoyl-321,
3 — Helikopter
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PE3IOME

B cratpe mpuBejeHBI pe3yAbTaThl MCCA€AOBaHMI B 001acTy MTOAYYeHIsT KOMIIO3MIINI Pa3ANIHOIO cOCTaBa Ha
ocHoBe  (eHOAPOPMAABAETUAHOVN CMOABL, MOAUQPUIMPOBAHHON  aAKIAapPOMaTUIeCKUMIU  YTAe€BOAOPOAaMI,
COJep>KaIl[MIICS B COCTaBe Ta30riaeBoil (ppakIuy OT IIporecca KaTaAuTHIecKoro KpekuHra. IlokazaHa BO3MOXKHOCTD
MOAy4YeHNsI KOMIIO3MITUII pPa3AMIHOIO COCTaBa Ha OCHOBE MOAUQUIIMPOBAHHON (eHoAPOPMaAbACTHAHON U
BITOKCHAHOI CMOABI, a Tak’Ke OpraHOMIHepPaAbHBIX KOMITO3UIIMII Ha OCHOBe yKazaHHOU (peHoAdopMaabiernaHom
CMOA5I, 00Aajaro1ye IAEHKOOOPa3yIOIIMMM U YAYIIIEHHBIMIU AMDAEKTPUYECKIMI CBOJICTBAMIL.

Karouesbie caoBa: HedremoamMepHas cMo4a, MOAUQUKAIN, apoMaTuYecKue YrAeBoAOPOAbI Ia3OLAeBOI
¢pakumy, KOMIIO30IMIOHHBIE COCTABB, OPTAHOMIHEPAABbHBII KOMIIO3MUT.

THE COMPOSITIONS ON THE BASIS OF MODIFIED PHENOL-FORMALDEHYDE RESIN
ABSTRACT

The paperdeals with the results of the studies in the field of obtaining various compositions on the basis of
phenol-formaldehyde resin modified by alkylaromatic hydrocarbons contained in the composition of the gasoil fraction
obtainedin catalytic cracking process. It was determined the possibilities of obtaining various compositions on the basis
of a modified phenol-formaldehyde and epoxy resin, as well as organo-mineral compositions on the basis of the
phenol-formaldehyde resin with film-forming and improved dielectric properties.

Key words: petroleum polymer resin, modification, aromatic hydrocarbons of the gasoil fraction, composite
compositions, organomineral composite.

MODIFIKASIYA OLUNMUS FENOL FORMALDEHID QATRANI 8SASINDA KOMPOZITLOR
XULASO

Mogqaleds katalitik kreking prosesinde alman qazoyl fraksiyasmin terkibinde olan alkilaromatik
karbohidrogenlerle modifikasiya olunmus fenol-formaldehid qatrami easasinda miixtslif terkib kompozisiyalarm
alinmasi sahasinda aparilan tadqiqatlarm naticalari 6z aksini tapmusdir. Aparilan tadqiqatlarda modifikasiya olunmus
fenol-formaldehid ve epoksid gatrani esasinda miixtalif kompozisiyalarmm ve elace de fenol-formaldehid qatran
asasinda Ortitkemolagatirici ve yaxsilasmis dielektrik xassalare malik tizvi-mineral kompozisiyalarin alinma imkanlari
gostorilmisdir.

Acar sozlar: neft polimer gatrani, modifikasiya, neft polimeri qatrani, modifikasiya, qazoyl fraksiyasinn aromatik
karbohidrogenleri, kompozit terkibler, iizvi-mineral kompozitlar.

BBEAEHUE

HeykaoHHOe pasBuTHe B pa3ANMIHBIX 001aCTsIX IIPOMBIIILAEHHOCTU AUKTYeT HeOOXOANMOCTD
pa3pabOTKII HOBBIX TEXHOAOIMI ITPOM3BOACTBA MaTepualoB U M3AEANI, XapaKTepU3yIOIIVIXCs
HOBBIM KOMILAEKCOM CBOJICTB C MCIOAB30BaHMEM MECTHOIO U AOCTYIIHOTO CBIpbs. B ®TOoM
acrieKTe OTPOMHBIN MHTepec MpeAcTaBAseT CUHTe3 U JcCAeAOBaHMe XMMMIYeCKOl MoauduKa-
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Ooun 1IpoAyKTOB, CMHTE3VPOBAHHBIX Ha OCHOBE Cl)eHO/la " €T0 IMPOM3BOJHBIX C (I)OpMa/H),Zl,el" T1IAOM
C II0Ay4J€eHVeM MaTepria10B HOBOIO Ha3Ha49€HIIsI.

Takor1 3aBbIIIeHHBIN MHTepec K (peH0APpOopMaabAeTUAHBIM CMOAaM CBsI3aH C AOCTYITHOCTBIO
ChIPbeBOJ 0a3bl, a TaKXKe PeaKIIMOHHOM CIIOCOOHOCTBIO ITOAy4YEeHHBIX ITPOAYKTOB U BO3MOXK-
HOCTBIO XMMIYECKOV Moau(pUKaluy, BBeJeHIeM B COCTaB Pa3AMYHBIX (PparMeHTOB, OTANYalO-
IIUXCSI IO COCTaBy M OOeCHedMBaIOIIMX HOBBIN KOMILAEKC BKCILAyaTallIOHHBIX CBOVICTB
KOHEYHOMY ITPOAYKTY.

J3BecTHBI METOABI XUMIYECKOl MoguduKaiuy (GpeHoaPpopMaabieIUAHBIX CMOA Pa3Any-
HBIMI a30TCOAEp>KalllIMM COeAVHEeHVMM, B 4aCTHOCTU OeH3MAaMMHOM, OeH30ryaHaMMHOM,
OenzamuaoM, kapoamuaom [1-4], a Taxke B3aMOAENICTBMEM C IIPOINIAEHOKCMAOM MAN IIPO-
MBIIILAeHHBIM Toansgupom mapku lampoa 360 [5], cooanromepusanmeit ¢ moan@yHKIO-
Ha/BHBIMJ MOHOMEepaMl, B YaCTHOCTU TpeTOyTnA-N-(peHnakapOoHaTOM [6], a Takke MPOAYK-
TOM BTOPMYHOI IlepepaOoTKi HepTH-TazoiAeBoii ¢gpakijueil OT Ipoliecca KaTaAUTHMIecKoro
Kpekunra [7]. Ilpuvenenne B Kadectse MoAuQuUKaTopa IPOAYKTOB BTOPMYHON IepepabOTKI
He(TH, AeTKOI (PAeTMBI KaTaAUTNYeCKOTO KpeKIHra, 00raroro HabopoM IIeHHBIX apoMaTidec-
KX, Ha(pTEHOBBIX, AHTPALICHOBBLIX YIA€BOAOPOAOB, IIO3BOAsET CUHTE3MpOBATh MaTepuaabl,
HallleAlnye IIpYMEeHeHNe B IIPOM3BOACTBE M3O0ASLIMOHHBIX ITpecMaTepuraloB, IIeHOILAacTOB U
VIOHHO-OOMEHHBIX cM0A [8].

METOA4 NCCAEAOBAHNSI

BosmosxnocTs  Moamduxanum  ¢peHoadpopMaabaeTUAHON  CMOABI  apOMaTU4eCKUMMU
YIA€BOA0POJaMI Ta30i11eBol (ppaKIy MEeTOAOM YaCTMYHON 3aMeHbI (eHOAa C IT0AydeHreM
PeaKIMOHHOCIIOCOOHBIX OAMTOMEPOB U KOMITO3MIIVIOHHBIX COCTaBOB, ITPeACTaBASIOIINX MHTepeC
KaK C MPaKTUIeCcKOI, TaK M C PKOAOIMYECKOIT TOUK!U 3peHMs olrcaHa B padore [9].

OcHOBBIBasICh Ha IIOAYYeHHBbIE pe3yAbTaThl, MCCAeAOBaH IIPOLeCC IOAYYeHUs KOMIIO3U-
LIMOHHBIX COCTaBOB Ha OCHOBe MOAMPUIPOBAHHON (PeHOAPOPMaabAETUAHON CMOABI C
JCIIOAb30BaHIeM B KauecTBe HallOAHNUTeAs] MUHepPaAbHBIX COCTaBOB- raAl03UTa 1 OEeHTOHUTa B
koamdectse 3% uan 5% Macc, a Tak>Ke DIIOKCUAHON cMoabl D-20.

Bsesenne ykasaHHBIX MIHepaAbHBIX HalIOAHNUTEe A€l B KOMIIO3MIIVIOHHBII COCTaB OCYIIeCTB-
AeH Kak TIIaTeABHBIM IIepeMellBaHeM MOoAUPUIIMpOBaHHON (eHoaPpopMaabAeTUAHONM
CMOABI C PacCUMTAHHBIM KOAMYECTBOM MIHEPAaAbHOIO HAIlOAHUTEAS, TaK U J00aBA€HIEM €TO B
COCTaB MCXOAHOM peaKIIMOHHOI cMecH, cocTosIell u3 ¢peHoaa, popmaablernia u Moanudu-
LMPYIOIIero CcocTaBa-ra3oiiaeBoll (ppakiuy OT Ipollecca KaTaAUTHYeCKOIO KpeKMHra, 000-
raIeHHOTO apoMaTU4YeCcKIMI YTAeBOA0POAaMIL.

IToMMMO 9TOrO, € y4eTOM TOIO YTO, SIIOKCUAHAs cMoaa D/-20 1 MaTepraabl Ha X OCHOBE,
Daaroaapsi IEHHOMY KOMIIAEKCY CBOVICTB: HU3KOM ycaaKe IpU OTBeP>KAEHIM, BBICOKON aAre3um
K Pa3AMYHBIM ITOBEPXHOCTSAM, XOPOUIUM (PU3MKO-MEeXaHIIeCKUM IIOKa3aTeAsM, XMMIYecKol
CTOMKOCTM, a TaKXe OTAMYHBIM AUDAEKTPUYECKUM II0Ka3aTeAsIM, VUCCA€A0BaHbl B KayecTBe
CBSI3YIOLIETO KOMIIOHEHTa B KOMITO3ULIMM C MOAUMUIIMPOBAHHOI He(pTeIIoAuMepHOM CMOAO
IIpM MX PaBHOM MacCOBOM COOTHOIIeHuM. Kak mM3BecTHO, SIIOKCMAHAs CMO4a, Kak U
(Ppenoapopmasbaernanas ABAsgETCs IIPOMBIIILAEHHO BayKHBIM IIOAMIMEPOM 11 00a 9TH HoAuMepa
ObLAYM M3BECTHBI B 004aCTU pa3pabOTKM HOBBIX ITOAXOAOB ITOAYYeHNs BRICOKO(PYHKIIMOHAABHBIX
MaTepraaoB Ha X OCHOBE.
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OBCYKAEHME PE3YAbTATOB ICCAEAOBAHMS 1 BBIBOAOB

IIpoBeaeHHBIM LIMKAOM JMCCA€AOBaHUI OBLAO ITOKa3aHO, UYTO OJarojaps COAep>KaHMIO B
cocTaBe YKazaHHOM KOMITO3UIINY (PEHOABHBIX (PparMeHTOB cO CBOOOAHO aKTMBHBIMM aTOMaMI
BOAOPOAA B O- VLAY II- TTIOAOKEHISIX, a TaK’Ke peaKIIMIOHHOCIIOCOOHBIX BITOKCUAHBIX PParMeHTOB,
II0Ay4eHHble KOMITO3MILIMOHHBIE COCTaBbl CIIOCOOHBI OTBEP>KAATBCA KaK TepMMUECK!U, TaK U C
y4JacTieM CIIMBAIOIINX aTeHTOB C BOBAeJYeHIeM B ITpoliecC yKadaHHbIX (PYHKIIVIOHAABHBIX TPYTIIL.

TepmurueckuM oTBep>KAeHrieM KOMITO3UIIMIOHHOTO COCTaBa Ha OCHOBE MOA(UIIMIPOBaHHON
dpenoadpopMasbaeTMAHON CMOABI B CMeCH C DIIOKCHAHOM CMOAOJN IPYM MX PaBHOM MacCOBOM
COOTHOIIIEHUY YCTaHOBAEHO, YTO MaKCMMaAbHOE 3HAayeHle CTeleH!U CIIMBKU AOCTUTAeTCs B
TedeHue 5 yacos ipu Temnepatype orsepkaenust 160°C. C yyactueM B KadecTse CIIMBAIOIIETO
KOMIIOHEHTa IIOAMSTUAEeHNIOAMaMMHa B Koamdectse 10% Macc cremeHb CIIMBKU IIpU
Temriepatype 25°C B TeueHne 4 yacos coctasasieT 92,8% macc, a mpu 90°C B Tedenne 30 MUHYT
AocturaeT 96,4% macc. B cayuae nprumeHeHNs yKa3zaHHOTO KOAMYECTBa YPOTPOIIHA B KayecTse
CINMBAIOIIETO KOMIIOHEHTa MaKCuMa/bHas cTerieHb cimbku (98,8% Macc.) AocTuraercss mpu
temnepatype 100°C u Bpemenn orsepxkaenns 60 munyT. IIoKkpbiTie, ITOAyd4eHHOEe METOA0M
pasamsa 50-60% pacTBOPOM B METHASTUAKETOHE YKa3aHHOIO KOMIIO3MIIMIOHHOIO COCTaBa
XapaKTepu30BaA0Ch CAeAYIOIIMMM IlapaMeTpaMM: IIOAHOe BbIChIXaHme 15-18  mwmnyT,
yAaporpodHocTs 40-45 cMm, aaresnsi 1 6aaa, a teepaocts 0,59-0,60.

IIposoakass mccaeaoBaHMsI B ®TOM 004acTy, yCTaHOBAEHAa BO3MOXKHOCTb ITOAYYEH
ITOKPBITUII, VIMEIOIIVX pa3AN4YHble OTTEHK! Ha OCHOBe MoAuQuiinposaHHON ¢eHoadop-
MaAbAETUAHOV CMOABL, 8 TAKXKEe KOMITO3ULINI YKA3aHHONM CMOABI C DITOKCUAHOI. C 9T0I11 11e4BI0
K PacTBOPY yKa3aHHBIX ILA€HKOOOPa3yIOIINX COCTaBOB B METUADTIAKETOHe B KadecTse IMMIMeHTa
aobasasian Fex0s, FeO n Cr203B xoandectse 4% Macc. ITOKpBITIL, TTOAydeHHbIe Ha IIOBEPXHOCTU
MpPaMOPHBIX IIAUT MEeTOAOM pa3AuBa, MMeAM TASHIIEBYIO IIOBEPXHOCTh U OTAMYAAVICH
pa3AMYHBIM OTTEHKOM. Tak, IIOKpBITHE, IIOAy4eHHOe C BBedeHmeM B cocTaB FexOs — mmea
KOPUYHEBbIN OTTEHOK, ¢ 400aBaeHneM FeO 11oayyeHO HOKphITHE C TEMHO YepPHBIM OTTEHKOM, a C
AobasaenneM Cr20sc caaaTOBBIM OTTeHKOM (puc.1).

HOAy‘IeHHI)Ie Pe3yAbTaThl YKA3bIBalOT Ha BO3MO>KHOCTD ITPVIMEHEHIIT MOAI/I(I)I/ILU/IPOBaHHOIZ
CbeHO/lCl)OpMa/leeI‘ MAHOM CMOABI UM KOMIIO3UIIMOHHOIO COCTaBa, COCTOSIIETO U3 PaBHBIX
MacCCOBBIX KOJAMYECTB DIIOKCUAHOM U Cl)eHOACl)OpMaAbAeH/I‘Zl,HOﬁ CMOAbI B KaydecCTBe
nAeHKoo6pa3onmer O MaTepuaaa AA51 O6/H/IL[OBO‘IHLIX AT pasAN9IHOTO Ha3Ha4YeHM .

Kaxk 3BECTHO, C II€AbIO IIOAYYEHIT KOMIIO3MIIVIOHHBIX MaTepmaloB C YAYYIIE€HHbIMN
XapaKTepUCTUKaMIlL, a TaKkKe A1 obecrieyeHsT OTHOCUTEABHON AelIeBr3Hbl KOHEYHOI'O
IIPpO4YKTa B X COCTaB BBOASIT pa3ANIHbIE AOCTYIIHbIE MIMHEPAAbHBbIE HAIIOAHNUTEAIL.

BO3MOXXHOCTb ~ ITOAyYeHMsI KOMIIO3UIIOHHBIX ~MaTepualoB BBeJeHUEM B  COCTaB
KOMIIO3MIIIOHHOTO ~COCTaBa, COCTOSIIIIETO V3 PaBHBIX KOAMYECTB MOAVDUIIIPOBAHHOIO
denoadpopmaspaernaHoro oauroMepa ¥ SIIOKCUAHON CMOABI APEBECHOI MAV MPaMOPHON
MyKM B Koamdecrse 5% MacC M C AAABHENIINM OTBEP>KJAEHMEM C yJacTVeM CIIVBAIOIIVIX
KOMITIOHEHTOB, IT0Ka3aHa B padorte [10].
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(@) ©) (8)

Pucynok 1. ITokpsiTie, T10Ay49eHHOE Ha OCHOBe MOAMUIINPOBaHHOT PeHO.A1POpMabAETNAHOIN CMOABI C
AobaBaeHueM B Kauectse rurmenTa Fe20s (a), FeO (6)u1 Cr20s(8).

B IIpeACTaBA€HHOM MaTepuazie Mnccaes0BaHa BO3MOXKHOCTD MOAYIeHIIS
OpraHOMIHEPAABbHBIX ~KOMIIO3UIIVOHHBIX MaTepualoB Ha OCHOBE MOAVUIIPOBAHHOI
(PpenoapopmaabaeInAHON CMOABI, BBeA€HIEM B COCTaB B KauecTBe MIHePaAbHOTO HAIIOAHUTEAS
— raaaosura uAy OeHToHMTa B Koamdectse 3% man 5% macc. KoMmosuTsl OblaM TTOAyYeHBI
OCyIIlecTBAeHNeM IIpoliecca ITOAMKOHAEHcCAlMy C Ao0DaBAeHMeM yKas3aHHBIX MIHepaAbHBIX
HaIlOAHUTeAel B MCXOAHYIO PeaKIVIOHHYIO CMecCh, coCTosme u3 ¢peHoaa, ¢popMaabiernia u
MOANQPUITMPYIOIIETO KOMIIOHEHTa, AeTKOIO Ta3oiiAs KaTaAUTUIecKoro KpekuHra. BeeaeHne B
COCTaB KOMITO3MIIM MMHEpPaAbHOIO HallOAHUTeAs YKa3aHHBIM MeTOAOM Ha CTaluM CUHTe3a
oOecIteurBaeT BO3MOKHOCTb IIOAy4eHMsI OAHOPOAHOTO MOHOAUTHOIO KOMIIO3UIIMIOHHOTO
cocraBa. Kom1iosutsl, moaydeHHble 400aBAe€HMEM B COCTaB Tall03UTa IIPeACTaBASIAN COOOM
OZHOPOAHYIO MacCy KOPMYHEBOTO 11BeTa, a C A00aBAeHVieM OeHTOHITA Ceporo IIBeTa.

VccaeaoBaHneM ®AeKTPOIIPOBOAUMOCTI MOAMPUITIPOBAHHON (PeH0APOpMaabAeTVIAHOM
CMOABI, a TaKXXKe OpraHOMIHepPalbHOTO KOMIIO3MTa Ha €ro OCHOBe, codepkaimiero 3% Macc
OeHTOHITa yCTaHOBAEHO yAydllleH)e DAeKTPOM3O0AIMIOHHBIX CBOVICTB CMOABI C BBeJeHNeM B
COCTaB MIHePa/AbHOIO HaIlloOAHUTeAsd -OeHTOHNUTa (Tad. 1)

IloaydyeHHbIe AaHHBIE ITO3BOASIOT TOBOPUTH O IEPCIEKTMBHOCTY MPUMEHEeHIs KaK MOAu-
¢urrposanHoit peHoAPOpMabAETUAHON CMOABL, TaK ¥ OPTaHOMMHEPaAbHOTO KOMIIO3!UTa Ha
€TI0 OCHOBe B KayeCTBe M30A5A1MIOHHOTO MaTepuada.

Tabavmia 1. Y aeapHOe COMPOTUBAEHNE U DAEKTPOIIPOBOAHOCTh MOAV(PUITVIPOBAHHON
PenoadpopmMaabAeIMAHON CMOABI U OpTAaHOMIHEPAABHOTO KOMITO3MTa Ha €T0 OCHOBE

O6paszery R, OMm 0, Om'M A, S/em

MoauuIipoBaHHBIN 2,8:107 1,44-10 6,9-108
Ppenopopmaaut (MPD)

MOD + 3% GeHTOHUT 2,2:1010 8,310 1,2:10°
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VccaegoBanmuem nporecca OTBeP>KAEHIS ITOAYYeHHBIX OPTaHOMUHEe PaAbHBIX KOMITO3UTOB C
ydactueM 10% macc yporpormua ripu 100°C 1 Bpemenn 4 yaca yCTaHOBA€HO YTO, HE3aBMCHMO
OT KOHLIHTpall)i MMHEPaAbHOTO HAIlOAHUTeAs CTeleHb CIIMBKMA OOpasLioB IIPaKTUYeCcKN
OAVHAKOBO U cocTaBasieT 96,4%-96,8% macc.

VIK-cniekTpaApHbI  aHaAM3 MOAUPUIIMPOBaHHON (peHOoAPOPMaAbAETUAHON CMOABL 1
OpraHOMIUHEPaAbHBIX KOMIIO3MIINIL, IIOAYY4eHHBIX C JoOaBaeHmeM B coctaB 3% Macc
MMHEPaAbHOTO HaIlOAHUTeAs - OeHTOHMTa WAM TaAAO3uTa, ocymlectBaeH Ha Pypoe
criektpomerpe (pupma I'epmaHmsl) M ycTaHOBA€HAa aHAAOTMYHOCTh II0AOC IIOTAOIIEHNs

rccaesyeMbIx 00pas1ios (puc.2).
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Pucynok 2. VIK-criektp MoauduimposanHsiii peHoPpopmaanTa (1), 1 KOMIOZUITMOHHBIX COCTABOB Ha IO OCHOBE
cozepkarriero 3% Macc OeHTOHHUTa (2 ) U Taaao3uTa (3)

B VK-criextpax mccaedyeMbix oOpasiioB B obaactu 691, 749, 1503 cm! HabOarOAarOTCA
II0A0CHI IOTAOIIeHNsI, OTHOCAIIMEeCs K AepOpMaIlMOHHBIM KoaeOaHmsM, a B obaactu 3017cm!
IIOZ0CHL IIOLAOIIeHMs BaAeHTHBIX KoaeOanmyi C-H cBsasu OensoasHOro kxoaolia. Iloaoca
noraomenns B odaactu 1600cm™ xapakTepuayeT KpaTHbIe CBs3M OeH304bHOTO Koablia. [Toaocs
noraomenns B odaactu 1435cm n 2923cm XapaKTepu3yiOT COOTBETCTBEHHO AepopMaliOHHbIe
n paaeHTHple KoaeOaHmsi C-H cBasu MeTmapHOro (parmMeHta, a IIOAOCHI ITOTAOIIEHIs,
HaOA104aeMble B obaacty 1211cm™ u 3301cm! xapakTepusyioT AepOpMaIiIOHHbIe I Ba/JeHTHBIe
koaeGanmst O-H cBsasu B PpenHoapHOM ruapokcnae. OJHaKO B IpeACTaBAeHHBIX CIIEKTpax
0o0pas3lioB OpraHOMMHEpaAbHBIX KOMIIO3UIIMIT HaOAIOAAeTCs CHVDKeHMe MHTeHCHBHOCTU
HEKOTOPBIX I0A0C IOrAomeHus. B yactHocTH, cHYDKeHne 3HayeHMI ONTUMYEeCKMX ILAOTHOCTeN
C=C u C-H cBsasu OensoapHOro ¢pparmenta, a taxke O-H cBsI3M IMAPOKCMABHON IPYIIIIBI
¢peHoaBHOTO PparMeHTa HECKOABKO CHIXKAETCS.
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Ta61mua 2. 3HaYEHIST ONTIIECKIX TIAOTHOCTEN HEKOTOPBIX CI)paI'MGHTOB He(bTenozmmepHoﬂ CMOA

Azn(OH) Ars03(C-H) A1eoo(C=C)
Obpas1ipl DeHOAHBIN pparMeHT bensoabHOTO KOABITA BbensoapHOTO KOABITA
MoauuiipoBaHHBII 0,455 0,388 0,151
Penopopmaaur (MPD)
MOD + 3% GeHToHUT 0,206 0,220 0,098
MDD + 3% raaaozur 0,250 0,227 0,089

Habaogaemoe cHIDKeHMe VHTEHCUBHOCTEN II0A0C IIOTAOIIEHNs, XapaKTepU3YIOMINX

(l)paI'MeHTI)I He(l)TGHOAI/IMepHOIZ CMOAbI YKa3bIBA€T Ha CHIIPKEHIIe ILAOTHOCTEN pacipeaeaeHrst

CBI3YIOIIETO KOMIIOHEHTA B COCTaBe KOMIIO3MIINIL.

Takum o6pa30M, I10Ay49€HHbIE Pe3yAbTaTbl CBUACTEABCTBYIOT O BO3MOJKHOCTU ITOAYYE€HIII

Pa3ANYIHBIX KOMITO3UIIVIOHHBIX COCTaBOB Ha OCHOBE MOAVM(UIIMPOBaHHBIN (peHoAPOpMaabae-

FI/I,ZI,HOI7I CMOABI, aAKNAapOMaTUYECKMU YyIA1€BOA0PpOJ4aMI ra3onaeBomn CI)paKLH/II/I OT IIponecca

KaTaAnTIIeCKOro KpeKnHra, 06Aa4a10m1/1x HAeHKOO6pa3y10H_H/IMI/I, a TakKKe ANDAEKTpNIeCKMU

CBOIICTBaMI.
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UZVI TURSU DUZLARINININ MOHLULLARININ BITKi
TOXUMUNUN INKISAFINA TOSIRININ OYRONILMOSI

R.0.9S9DOVA
AMEA-nin Y.H.Mammadaliyev adina Neft-Kimya Proseslori Institutu

r.asadova88@mail.ru

XULASO

Tobii ve kimyevi hall edicilerin boy stimulyatorlarmmn kend teserriifati bitkilerinin inkisafina miisbat tesiri
molumdur. Tabii neft tursusunun suda hall olan natrium duzu sintez olunub. Tabii neft tursusunun natrium duzunun
IQ vo NMR spektri ¢okilorok qurulusu tesdiq edilib. Tacriibaler laboratoriya searitinds aparilib. Tabii neft tursusunun
natrium duzunun 0,001 ve 0,0001%-li mahlullarmin tesirini dyrenmak ficiin toxumlar duzun mehlullarinda, nazarst
varianti iss distilla suyunda saxlarulib. Inkisaf edan ciicortilorin say1 ve hiindiirliiyii miioyyen edilib. Tabii neft
tursusunun duzlarinin miivafiq qatihqh mahlullarimin serv bitkisinin toxumlarma tetbigi naticesinda ciicartilorin boy
vo inkisafinin siiretlonmasi, xostaliklors, stress amillorine (quraqhga ve s.) qarst davamlihgmin artmasi miieyyen
edilmisdir.

Acar sozlar: tabii neft tursusu, bitki boy tenzimliyicilari, IQ, NMR

STUDY OF THE EFFECTS OF SOLUTION OF SALTS OF ORGANIC ACIDS ON GERMINATION OF SEEDS
ABSTRACT

It is known that natural and chemical growth stimulants have a positive effect on the development of agricultural
plants. To study the effect of 0.001 and 0.0001% solutions of sodium salts of PNA, the seeds were kept in salt solutions,
and the control variant was kept in distilled water. The influence of solutions of salts of natural petroleum acid of
appropriate concentrations on accelerating the growth and development of plant seed sprouts, as well as on increasing
their resistance to diseases, stress factors (drought, etc.)

Keywords: natural petroleum acid, plant growth regulators, IR, NMR
U3YUYEHWE BAVSIHISI PACTBOPOB COAEN OPTAHUYECKMX KMCAOT HA PA3BUTUE CEMSIH
PE3IOME

V3BecTHO, YTO NpPUPOAHBIE UM XMMMYECKUe CTUMMYAATOPbI POCTa OKa3bIBAalOT II0A0XKUTeAbHOe BAVSHIE Ha
pasBUTIE CeABCKOXO3SVICTBEHHBIX pacteHmit. Aas vsydenns savistHus 0,001 m 0,0001 %-HBIX pacTBOPOB HaTPUEBBIX
coaeit ITHK cemeHa BplAep>KMBaAM B pacTBOpax cOJell, a KOHTPOABHBIN BapMaHT — B AMCTUAAMPOBAHHON BOJe.
OrnpeseseHO BAVSHME PacTBOPOB COA€N IIPUPOAHOV HeTSIHOV KUCAOTHI COOTBETCTBYIOIIMX KOHIIEHTpaIMii Ha
YCKOpeHMe pocTa M pa3BUTIs POCTKOB CeMsH pacTeHMIl, a TakkKe Ha IIOBbIIIeHNe X YCTOMUMBOCTU K 0O4€3HSM,
CTpeccoBbIM (paKTOpaM (3acyxe 1 Ap.)

Karouesnie caoBa: mpupoanas He(pTAHas KICAOTa, peryAaTopsl pocTa pacrenuii, VIK, IMP

Giris
Kond tesarriifatinda bitkilore miiasir kimyavi vasitler totbiq etmadaen yiiksok mahsuldarliq

alda etmak miimkiin deyil. Mineral vo {izvi giibralar, herbisidler ve pestisidlarle yanasi bitki boy
tonzimlayicilarindan istifads boyiik shamiyyat kasb edir.

Son illar bitkicilik fsaliyyetinin inkisafinda boy tenzimlayicilerinin-stimulyatorlarin
istifadasi geniglonib. Bitki stimulyatorlar: - bitki inkisafinda miihiim komponentdir, bels ki, bu
maddalar kicik miqdarda bitkilsrin metabolizmasina tesir edan iizvi birlasmolardir [1, 2]. Bitki
boy tenzimlayicilorinden istifads biotik ve abiotik stresslore qars: bitkilarin miiqavimatini artirir,
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eyni zamanda boylimoe ve morfogenetik proseslori do aktivlesdirir. Mesagilikde vo oakingilikda
miiasir sintetik boy stimullagdiricilarindan istifade daha alverislidir[3-5].

Serv dekorativ bitki kimi park ve baglarda yetisdirilir. Serv agacinin an ¢ox iiz qabigindan
miixtolif iqtisadi magsadler iigiin istifade olunur. Serv bitkisinden alman efir yag: tibbde ve
aromaterapiyada miialico magsadils tatbiq olunur. Sarv bitkisi iqtisadi, ekoloji ve tibbi baximdan
shamiyyatli oldugu {igiin toxumlarmin boy tenzimlayicilarinin tasiri ilo boyiima ve inkisafini
todqiq etdik.

Tacriibi hisso

Serv bitkisinin toxumlarmin okin keyfiyyatins stimullagdiricilarin tesirinin miisyyen etmoak
{iciin ilk olaraq tacriibe Neft-Kimya Proseslori Institutunun laboratoriyasinda aparilib. Tacriiba
tiglin saglam toxumlar segilib, tobii neft tursusunun (TNT) natrium duzun 0.001 va 0.0001%-li
mohlullarinda 24 saat saxlanilib. Tacriibe 3 variantda, 2 tokrarda aparilib.

TNT-nin natrium duzu sintez olunub, sorv bitkisinin toxumlarina tesiri miisyyen edilib.
Hoamisoyasil sorv bitkisinin toxumlarma TNT-nin natrium duzunun 0,001 ve 0,0001%-li
mohlullarinin tesirini yrenmak {i¢lin toxumlar duzun mahlullarinda, nezaret variant: iss distilla
suyunda saxlanulib. Inkisaf eden ciicartilorin say1 va hiindiirlilyii miisyyen edilib.

fIk olaraq tedqiqatlar neftin dizel fraksiyasindan alinmig neft tursularmin 125-175°C/6.65-10-
“MPa qaynama temperaturu olan fraksiyasi asasinda suda hsll olan Na duzu sintez olunub.

TNT-nin duzlarmmin sintezi zamamni qarigdirict vo qizdiria ilo toemin olunmus tigbogazlh
kolbaya hesablanmis miqdarda neft tursusu doldurulur sonra iizerine qarisdira-qarisdira 20%-li
NaOH oslave etmokls aparilir. Qarisdirilma prosesi 40-50C temperaturda ve 20-30 daqige
miiddstinds davam etdirilir. Reaksiya asagida gosterilon sxem 1 asasinda aparilmigdir.

Sxem 1

7 _50° O
R-C\OH+NaOH 40-50°C R—C{

(00, ¢

+ H,O

Sintez olunmus TNT-nin natrium duzunun IQ spektri ¢okilmis ve qurulusu tesdiq edilmis-
dir (sokil 1).

Transmittance [%]

T T T T e e S B B e e e |
3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600
Wavenumber cm-1

Sakil 1. TNT-nin I fraksiyasmin natrium duzunun IQ spektri
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TNT-nin 125-175°C/6.65-10*MPa-da qaynayan I fraksiyasmin natrium duzunun asagida
gostorilon udma zolaglart mévcuddur:

932 sm™ — naften hoalgesinin C-H rabitasi; 1110 sm™ C-O rabitasi; 1317, 1406, 1454 sm! — CHo,
CHs gruplarmin C-H rabitasinin deformasiya raqsi; 1550,1669 sm™ — COO-qrupunun CO rabitesi;
1951, 2856, 2922 sm™ CHs,CH:z ve CH — qruplarinin C-H rabitesinin valent raqsi;

Tursunun C=0O qrupunun 1703 sahesinds yerloson udma zolag: itir, 1550,1669 sm'
sahasinde COO- qrupuna uygun udma zolag1 amols galir.

Sintez edilmis birlosmanin NMR spektrlori ¢okilib va sokil 2-do verilib.

,,,,,,,,,, S —— et . S FR S—— ,
6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 Ppm

Sakil 2. TNT-nin I fraksiyasinimn natrium duzunun NMR spektri

TNT-nin I fraksiyasinin natrium duzunun-1 NMR spektrinds 0,75 m.h. —da geyda alman
rezonans siqnal TNT fragmentine maxsus CHs qrupunun, 1,15 mh. CHz qrupunun, 1,30-1,95
m.h. naften halgalerinin, 1,95-2,80 m.h. COOH qrupuna nazaren a voziyyatds yerlosmis CH:
gruplarmin payma diistir.

Ik olaraq sarv bitkisinin Petri ¢cagkasimnda yerlagdirilmis toxumlarmin cticermasi laboratoriya
soraitinda 18-20°C temperaturda Oyranilib. Har Petri ¢askasmna 100 adad serv bitkisinin toxumu
yerlagdirilmis, niimunslorden birine TNT-nin natrium duzunun 0,0001%, digerine TNT-nin
natrium duzunun 0,001%-1li mahlulu, nazarat varianti olaraq gotiiriilmiis niimunaye ise distillo
suyu alava edilmisdir. Todqgiqatin naticaleri 20 giin arzinds dyrenilmis ve malum olmusdur ki,
mohlullda saxlanilan toxumlar nazarst variantma nisbsten daha yaxsi clicarmisdir. Tacriibanin
davaminda Petri ¢askasinda 24 saat miiddatinda 100 adad toxum msahlulda, 100 adad toxum
nazareat variantt kimi suda saxlanib. Sonra har {i¢ Petri ¢askasinda isladilmis toxumlar plastik

gablarda torfa okilmis ve 6 giin sonra clicortilor miisahide edilmays baslanilmisdir. Alinmis
naticalar cadval 3-da verilib.
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Cadval 1. Ciicoran toxumlarin say1

Ne Maddanin ads antlllq _ Gijnla{ iizro Ciica.r.an. .toxumlam.*a s?yl __
Yo 6-cagin | 10-agin | 14-ciigin | 15-cigin | 20-cigin
1 TNT-nin Na duzu 0,001 16 20 36 44 50
TNT-nin Na duzu 0,0001 12 24 30 48 62
3 Noazarot - 14 20 27 42 48

Cadval 1-don aydin goriiniir ki, TNT-nin natrium duzunun 0.001%-li mahlulunda
saxlanilan toxumlardan ciicaran ciicertilarin say1 50 aded, TNT-nin natrium duzunun 0.0001%-li
moahlulunda saxlanilan toxumlardan ciiceran ciicertilerin say1 62 adad, nazarst variantinda ise bu
say 48 adad olmusdur. Naticads 0.0001%-li msahlulda saxlanilan toxumlarm ciicorms faizi
nazarat variantina nisbaton daha ytiksak olub.

Sakil 3. Sorv toxumlarmin ciicormo faizi

Sokil 3-da goriindiiyli kimi TNT-nin natrium duzunda saxlanan toxumlarin ciicorme faizi
nazarst variantindan 9% ytiksakdir.

Torfda ciicaran ciicartilorin hiindiirliikleri da olgtiiliib. TNT-nin natrium duzunun 0,001% -li
mohlulunda saxlamilmis toxumlardan inkisaf eden ciicortinin hiindiirlityti 4,8 sm, TNT-nin
natrium duzunun 0,0001% -li mahlulunda 4,2 sm, nazarat variantinda iss 4,0 sm olmusdur.

Hundirlik,sm
5

4.8

4.6

4.4

4.2

4

3.8

3.6

Nazarat TNT Na 0,001% TNT Na 0,0001%

Sakil 4. TNT-nin natrium duzunun mahlullarinin ciicartilorin hiindiirlitytine tesiri

148



Uzvi tursu duzlarmmn mahlullarimn bitki toxumunun inkisafina tasirinin 6yronilmasi

Sokil 4-don aydmn olur ki, TNT-nin natrium duzunun 0.001%-li mahlulunda clicertinin
hiindiirliiyti TNT-nin natrium duzunun 0.0001%-li mahlulundan ve neazarst variantindan daha

ytiksokdir.
Notica

Tobii neft tursusunun duzlarinin moahlullar1 kék amals gelmasini stimullagdirir, boyiima
prosesini siiratlondirir, ciicertilorin xastsliklars, zarervericilors qarst davamliigim artirir, torpag:
vo otraf miihiti ¢irklondirmir, mutagen tosir gOstormir. Megalorin barpasinda tebii neft
tursusunun duzlarmin moehlullarindan istifade edilmasi meso plantasiyalarmin salinmasmda
alverisli rol oynaya biler.
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ABSTRACT

In the article, we describe the ecological-geographical conditions, location, climate, vegetation, relief, soil-forming
rocks, etc. of the specific landscapes of the Jalilabad cadastral region, which is the research area. The characteristics of
soil types and subtypes studied and included in each landscape zone are given. Also, on the basis of geographic
information systems, a map of landscape complexes on a scale of 1: 100,000 was compiled and the boundaries of each
zone were specified. According to the research conducted by us, it can be said that the following 3 natural landscape
zones are spread in the territory of Jalilabad cadastral region: Kherophilous forests and dry shrub lands (71392 ha or
70%); Soils of arid subtropical steppes and semi-deserts (12308 ha or 12%); Soil of plains and plain forests (18,600 ha or
18%).

Keywords: land, cadastral region, landscape zones, bioclimate, geographical information systems.

[IPYPOAHO-AAHAIIA®THBIE 30HBI 5KAANAABAACKOTO KAJACTPOBOI'O PAVIOHA
PE3IOME

B cTaThe OIMCHIBAIOTCS DKOAOTO-Teorpadudeckie YCAOBIs, paclioA0XeHNe, KANMaT, PacTUTeAbHOCTh, peabed,
ITOYBOOOPAasyIomye MOpPOAsl M Ap. crenuduyuecknx Jdasamadros />kaamaadaJckoro KajacTpOBOIO —parioHa,
SIBASIIOIIIETOCS] PaliOHOM MCCAeAOBaHMIL. JaHa XapaKTePUCTVMKA M3YYeHHBIX TUIIOB VM IOATUIIOB II0YB, BXOASIIVIX B
KaXkAylo AaHAmadTHYIO 30HY. Taxke Ha OCHOBe reoMH(OPMAIIMOHHBIX CICTEM COCTaBJ€Ha KapTa AaHAIATHBIX
komrIiekcoB Macmraba 1:100 000 1 yTOUHEHBI IpaHMIBI Ka’KA0M 30HBL Ilo IpoBeseHHBIM HaMM JVICCAeAOBaHVISIM
MOXKHO CKa3aTh, YTO Ha Teppuropun /xaanaabajckoro KaJacTpOBOTO paliOHa paclIpoCTpaHeHbI caedylomiye 3
pupoaHo-JasamadTHbe 30HBL KcepodmarHbie aeca m cyXokycrapHukosble seman (71392 ra mam 70%); Iloussr
3aCyIILAMBBIX CyOTPOITIMIECKIX CTertelt 1 1oAyycTsiHb (12308 ra mau 12%); [Touss! paBHIH 1 paBHMHHEIX Aecos (18,6
ThIC. Ta nAn 18%).

Karouesbie ca0Ba: 3eMeABHBIN YyIaCTOK, Ka4acTPOBBIN PaiioH, AaHAITadTHEIE 30HBI, OIOKAMMAT, reonHpOpMa-
ITVIOHHBIE CICTEMBI.

COLILABAD KADASTR RAYONUNUN TOBii LANDSAFT ZONALARI
XULASO

Maqalads torafimizdan tedqiqat arazisi olan Calilabad kadastr rayonunun konkret landsaftlarmin ekoloji-cografi
soraiti, yerlosmasi, iglimi, bitki Ortiiyii, relyefi, torpagemalagatiren siixurlar ve s. dyrenilmis ve her landsaft zonaya
daxil olan torpaq tip ve yarimtiplarinin saciyyasi verilmisdir. Homginin cografi informasiya sistemlori asasinda 1 :
100 000 miqgyasinda landsaft komplekslarinin xaritesi tortib edilmis ve har zonanin serhadlari deaqiglesdirilmisdir.
Torafimizdan aparilan tedgiqata asasen demak olar ki, Calilabad kadastr rayonu srazisinds asagidaki 3 tobii landsaft
zonalar1 yayilmusdir: Kserofil mesgolorin vo quru kolluglarin torpaqlart ( 71392 ha ve ya 70%); Quru subtropik
bozqirlarin ve yarimsshralarin torpaqlari (12308 ha ve ya 12 %); Caybasarlarn ve diizen megslarin torpaqlar (18600 ha
vo ya 18%).

Acar sozlar: torpaq, kadastr rayonu, landsaft zonalari, bioiqlim, cografi informasiya sistemlari.
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Natural Landscape Zones of Jalilabad Cadastr District

INTRODUCTION

In modern conditions, the "land concept” is multifaceted. As the scientific knowledge of the
earth as the functional basis of life on earth increases, its role in the biosphere expands and
deepens. Today, soils, as biochemical regulators of the movement of chemicals, determine the
chemical composition of all layers of the biosphere, including the ocean, underwater silt, and the
atmosphere, and are a device that protects the earth from collapse [1]. The following bioclimatic
landscape zones are spread throughout the country [2]:

4+ Soil of alpine and subalpine meadow steppes;
%+ Soils of mesophilic forests;

%+ Soils of humid and semi-humid subtropics;

4+ Soils of kherophilous forests and bushy steppes;
#+ Dry subtropical steppe and semi-desert soils

% Subasar lands;

4+ Anthropogenic soils.

Jalilabad cadastral region was studied as an object of research. The total area of the Jalilabad
cadastral region is 102.3 thousand hectares (1.2% of the territory of Azerbaijan [3]).

EXPERIMENTAL

According to the research, it can be said that the following 3 natural landscape zones are
spread in the territory of Jalilabad cadastral region (diagram 1):

#+ Soils of kherophilous forests and dry shrubs;
%+ Soils of arid subtropical steppes and semi-deserts;
4+ Lands of river basins and plain forests.

Ecological-geographical conditions, location, climate, vegetation, relief, soil-forming rocks,
etc. of the specific landscape of the study area. The characteristics of soil types and subtypes
studied and included in each landscape zone are given.

M Soils of kherophilous forests and
dry shrubs

i Soils of arid subtropical steppes
and semi-deserts

k4 Lands of river basins and plain
forests

Figure 1: Area indicators of landscape zones in Jalilabad cadastral district
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Soils of kherophilous forests and dry shrubs (71392 ha or 70%) - Soils of kherophilous
forests, shrubs and dry mountain steppes occupy the foothills, low and medium mountainous
areas of Azerbaijan at an altitude of 600-1200 m above sea level. These lands, typical of the
Mediterranean landscape, are distributed in the Greater and Lesser Caucasus, Nakhchivan
Autonomous Republic and partly in the Talysh region. The study area is widespread in the
northern, southern and western parts of the Jalilabad cadastral region.

The average annual temperature is 8.4-10.80C, and the average temperature of the coldest
month (January) is 0.2-3.40C. The soil does not freeze, the snow cover is not durable. It rains
mostly in summer and autumn. Annual evaporation is 530-970 mm. Active temperatures are
3400-40000C during the year. Humidity coefficient varies between 0.46-1.1.

Vegetation is mainly characterized by drought-loving forests and shrubs. This ensures that
the area under the forest is well lit by the sun.

Among the forest trees, sparse oak-hornbeam forests, partially pistachio-spruce forests and
shiblik-type bushes predominate.

From the point of view of agro-production, these lands are among the most fertile lands in
Azerbaijan. Cereals, industrial crops, as well as legumes are widespread. Horticulture, fruit
growing, vegetable growing, viticulture are well developed.

Jalilabad cadastral region mainly includes the following types of soils belonging to this zone:
underdeveloped mountain-brown, residual mountain-brown, washed mountain-brown, typical
civiized mountain-brown, carbonate mountain-brown, mountain gray-brown, residual
carbonate brown , washed brown, carbonated brown, grassy glutinous brown, grass-brown,
irrigated glutinous grass brown, irrigated grassy-brown, typical grass-brown.

Lands of dry subtropical steppes and semi-deserts (12308 ha or 12%) - The lands of this zone
mainly cover a very large area of Azerbaijan. The zone includes the Kur-Araz lowland, the
foothill plains of the Greater and Lesser Caucasus, the Samur-Davachi lowland, the Absheron
peninsula and the Gobustan massif, as well as the plains of the Nakhchivan Autonomous
Republic. The northern part of Lankaran province in the south-east also belongs to this zone. The
study area is mainly in the northern, north-eastern part of the Jalilabad cadastral region.

In general, the height of the whole area depends on the sea level from -28 m to 200-400 m.
From the climatic point of view, the area is very arid. The average annual temperature fluctuates
between 12-130 C. The average temperature of the coldest month (January) fluctuates between
0.2-2.10 C, and the temperature of the warmest month (July) fluctuates between +20 + 270 C.

Natural vegetation is very scarce. The main plants are wormwood, wormwood and
ephemeral plants. Small armrests, ruffles, etc. plants predominate. There are many saline plants.

In the semi-desert zone, vegetation is often replaced by saline and clayey takirs. It is not
observed that the area is completely covered with vegetation. There is no agricultural point of
view. From the point of view of agriculture, the area has been developed at a very high level.
Viticulture, cotton growing, grain growing, as well as horticulture and animal husbandry have
developed in the zone under the conditions of irrigation.
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The following soils are mainly distributed in Jalilabad cadastral region: gray-brown,
irrigated gray-brown meadow, irrigated meadow gray-brown, irrigated ordinary gray-meadow,
glazed light gray-meadow, irrigated dark gray-meadow, gray-meadow, open gray-meadow.

Soil of plains and plain forests (18,600 ha or 18%). - The soils of this zone are distributed on
the low waterways of the arid and semi-humid subtropical regions of the Greater and Lesser
Caucasus, in areas actively affected by ground and flood waters. The study area is widespread in
the eastern part of the Jalilabad cadastral region.

Their main areas of distribution are the Khudat-Khachmaz lowland and the Alazan-
Haftarkhan valley, and the coastal terraces of the Kur-Araz and Azalan rivers in the form of
spots. The lands of this zone are mainly flat and Tugay forests are developed. However, the area
of these forests has decreased significantly in recent years (40-50 years) and is now being cut
down en masse.

The sub-basin of the Kura River and the Khudat lowland are distinguished by their very
arid climate. The average annual temperature is 11.7-13.20 C, and the amount of precipitation is
250-450 mm.

The amount of evaporation is 900-1000 mm, and the coefficient of humidity is 0.3-0.6.
Temperatures above 10 degrees are a total of 3600-4400. The area of lands on the river terraces of
the Greater Caucasus is semi-humid and the amount of precipitation is 550-720 mm. Humidity
coefficient varies between 0.45-1.25 g.

Vegetation consists mainly of woody species of willow-loving Tugay and plain forests
(willow, poplar, elm, etc.) as well as lianas (marasja, thymus, ivy, hops, etc.). Light forests have
very well-developed grass cover. The soils of the zone are highly fertile. Basically, vegetable
growing, fruit growing and gardening are developed in these lands.

Jalilabad cadastral region mainly includes the following soil types belonging to this zone:
clayey swamp-meadow, carbonate alluvial-meadow, washed alluvial-meadow, saline swamp-
meadow, clayey meadow-swamp, rocky saline and riverbed [4].

RESULTS AND DISCUSSION

On the basis of the geographic information system, a map of the natural zones of the
Jalilabad cadastral region on a scale of 1: 100,000 was prepared (Figure 2).

The morphogenetic profile of the lands of Jalilabad cadastral region, which we present, can
be used as an important document in the work of land invertarization, ie certification [5].
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Figure 2. Map of natural zones of Jalilabad cadastral region

From the map we have compiled agricultural institutes, employees of land reclamation and
water management enterprises, specialists in the field of science, geographers and landscape
scientists, etc. Qualification holders can use it as a document of state importance.
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ABSTRACT

The article provides additional information on the species composition of the flora of the Absheron Peninsula. The
landscape of the peninsula is divided into two unequal parts, which differ orographically. Most of it is represented by
the foothills and is located to the west of the peninsula, and a small eastern part is a flat semi-desert - the maximum
height is 34 m.Covers natural and artificial ecosystems (semi-desert, middle and low mountain ranges, mud volcanoes,
sand dunes and hills, arable lands, settlements). The synanthropic flora was formed here under the influence of
anthropogenic factors, and its further adventitization is underway [Mikailov, 2003].

The article includes information about 14 herbarium species, previously common in Absheron, but not included
in the list of flora due to lack of information, and the range and general characteristics of 1 new species. Thus, the
number of species distributed on the peninsula reaches 692, which are combined into 385 genera.

Keywords: Additions, Absheron, Lotus, Atriplex, Chenopodium, Suaeda, Bolboschoenus, Onobrychis.

AOIIOZHEHVSI K ©A0PE AITIIITEPOHA
PE3IOME

B craTtee IPUBOASTCSA AOMOJAHUTEABHBIE JAHHBIE O BUAOBOM COCTaBe (PAOPHI AIIIEPOHCKOIO I10AYOCTPOBA.
/aHammadT IoayocTpoBa AeAWTCS Ha ABe HepaBHBIe 4YacTl, OTAMYaIoIIyecs oporpadudeckasd. boapmmas dyacTh
IIpeACTaBA€Ha IIPeATOPbAMM ¥ HAXOAUTCA Ha 3araje II0AyOCTpOBa, MeHbINAs — BOCTOYHAS, paBHMHHAs
ITOAYIIYCTBIHHASL — MMeeT MaKCUMaJAbHYIO BBICOTY 34 M. BKaAIOuaeT ecTecTBeHHBIE U MCKYCCTBEHHBIE DKOCHCTEMBI
(IIOAYITYCTBIHS, CpejHee 1 HU3KVE IOpPbI, IPsA3EBbIe BY/AKAHbI, II€CIaHble TPSIABL y3AbI M IIeCYaHble XOAMbI, IIOCEBHBIE
ILA0IJaAY, HaceJeHHble IIYHKTBI). 34ech ©0aaroapsi BO3AEVICTBMIO aHTPOIIOTeHHOro axropa cpopMuUpoBaHa
CHaHTpoITHas (A0pa, ¥ B HACTOsAIIee BpeMsI IIPOVICXOAST ITPOLIeccH AaAbHeriieli ee agseHTusarvvMikayilov, 2003].

B craTteio BKarOyeHBl cBegeHMsI O 14 repOapHBIX BMJAX, paHee pacIpOCTpaHeHHBIX Ha AOIIepoHe, HO He
BOITIEAINNX B CIMCOK (PAOPHI U3-3a OTCYTCTBMA MH(QOPMAaIMy M apeaa ¥ o0INas XapaKTepucTuka 1 HOBOTO BUJA.
Taxkum oOpasoM, 41caA0 BIAOB, paclpOCTpaHeHHBIX Ha II0AYOCTPOBe, AgocTuraeT 692, KoTophle 00beAMHAIOTCS B 385
POJ40B.

Karouesnie caosa: Joroanenns, Amimepos,Lotus, Atriplex, Chenopodium, Suaeda, Bolboschoenus.

ABSERON FLORASINA OLAVOLOR
XULASO

Magqaleds Abseron yarimadasinin florasinin név terkibi haqqinda slave melumatlar verilmisdir. Yarimadann
landsafti oroqrafik cehatden farqlenen iki geyri-barabar hissaye boliiniir. Onun boyiik hissasi dagetayi ile tomsil olunur
va yarmmadanin garbinda yerlosir, kicik sorq hissasi ise diiz yarimsshradir - maksimum hiindtirliiyii 34 m-dir. Tabii v
stini ekosistemlari (yarimsahra, orta ve asag1 dag qursaqlari, palciq vulkanlari, qum diiyiinlari ve tepalari, akin sahslari,
yasay1s mantaqgalori) shate edir. Burada antropogen amilin tasiri ilo sinantrop flora formalasib ve hazirda onun sonraki
adventitizasiyasi proseslari gedir [Mikayilov, 2003].

Maqalads avvallar Abseronda yayilmis, lakin malumat ¢atismazlig1 sebabinden flora siyahisina daxil edilmayan
14 herbari névii ve 1 yeni noviin yayilma areali ve {imumi xiisusiyystlari hagqinda melumatlar yer alib. Belalikls,
yarimadada yayilmis névlarin say1 692-ye gatan, 385 cinsds birlasir.

Acar sozlar: Olavelar, Abseron, Lotus, Atriplex, Chenopodium, Suaeda, Bolboschoenus.
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Introduction

The boundaries of the Apsheron Peninsula are accepted by us as well as in the book by LI.
Karyagin (1952): the western border runs along the meridian from the lower reaches of the river.
Sumgait-chai (in the north) to Mount Kergez (in the south); from the northeast, east and
southeast along the coast of the Caspian Sea; in the south-west, including the foothills of
Gobustan, the border passes to the west of the Ag-Burun and Ilkhi-Dag mountains.

The territory of the Absheron Peninsula has undergone a serious anthropogenic
transformation over the past decades. This is due to large-scale technogenic transformations of
ecotopes during the development of oil fields and intensive construction of residential areas and
objects of technical and social infrastructure. This load calls into question the existence of many
native stenotopic species. At the same time, fundamentally new habitats and conditions for
biological invasions and expansions are emerging.For many such reasons, the study of the
dynamics plant coverof the peninsula is very interesting and important.Thus, at the time of these
changes, a detailed study of the flora of the area was not conducted.

Research methods.

The study of the flora of Apsheron was carried out by the route method, in combination
with the method of random samples. The higher diversity and contrast of ecotopes in the
mountains (compared to the plains) determine an increased spatial diversity of flora, including a
faster spatial change in contrasting floristic situations. But, frequent changes in ecotopes,a variety
of natural obstacles, a mosaic of vegetation, and a diversity of phytocenoses, any study of the
flora of mountain areas cannot be carried out except by a combination of these methods
[Programs .., 1987].Hence the greatest justification for a continuous (rather than selective)
detailed examination of the flora of individual ranges and mountain nodes. For sufficient
completeness of flora identification, all lithological differences were examined. The route in our
understanding is the trajectory of movement, in the ideal case, it is a landscape section, on which
all the species encountered are identified. The length of each route was about 4-8 km.

The advantages of this method are: 1) the exact habitats of rare species have been obtained
and reflected; 2) routes are immediately identified where a relatively large number of species in
general or a large number of rare plant species are recorded, for example, key botanical areas; 3)
it becomes possible to compile a detailed description of the ecological confinement of the species
in the local area under study, to identify its characteristic habitats, and to reflect the specifics of
this particular area; 4) the distribution of species over the territory is traced, it becomes possible
to bind to a certain area and compare with historical, geographical, geological, etc.

The most important and noticeable stage in the knowledge of the species diversity of plants
of the Apsheron Peninsula was the publication by the remarkable florist L.I. Karyagin (1952)
"Flora of Absheron". For more than 70 years, this article has been the only guide to the flora of
the region. Over such an impressive time period, a wealth of factual material has accumulated,
significantly correcting our knowledge of the territory under discussion. According to our
assessment, based on our own field research, the data of their previously published reports
[Schwann-Guriysky, 1928; Karyagin, 1952, etc.] and the materials of the Herbariums of the
Institute of Botany of Azerbaijan National Academy of Sciences (BAK) and the Komarov
Botanical Institute of the Russian Academy of Sciences named after V.L. Komarov (LE), 677
species belonging to 383 genera and 83 families were registered on the territory of the Absheron
Peninsula [Zernov and Mirzayeva, 2021].
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Research results and discussion.

However, soon after the release of the checklist [Zernov, Mirzayeva, 2021], after a thorough
check of the Herbarium Fund of the Institute of Botany of ANAS, another 15 species from 4
families Fabaceace(6), Chenopodiaceae(7), Cyperaceae (1) and Caryophyllaceae(1)9 generas were
found: 1 speciesLotus, 1 species Eversmannia, 3 species Onobrychis, 1 species Trifolium, 1 species
Atriplex, 1 species Chenopodium, 5species Suaeda, 1 species Bolboschoenusand 1 species Silene. These
species have either not been previously recorded for the flora of Absheron, or their indication for
the territory was not confirmed by actual finds. All cited herbarium specimens are stored in the
Herbarium of the Institute of Botany of Azerbaijan National Academy of Sciences (BAK).

1. Lotus tenuisWaldst. & Kit. ex Willd.— [incl. L. elisabethae Opperm. ex Wissjul.] — (BAK)
Absheron Peninsula, env. Baku city, in the boulevard, on the lawns. N 40°23'43". E 49°52'56". 15
August 2021.Sh.N.Mirzayeva!!Although this species was indicated for Absheron in “Flora of
Azerbaijan” (1954), the indication was not confirmed by herbarium material. Now the finding is
confirmed in synanthropic habitats.

2. Chenopodium rubrumL— (BAK) Absheron Peninsula, env. Khojasan villages. Salt
meadow on the western shore of Lake Hadji-Hasan. 1 August 2014. A.S. Zernov, Sh. N.
Mirzayeva. Most likely, the species is of adventitious origin in Absheron [Zernov and Mirzayeva,
2014]. In the checklist [Zernov, Mirzayeva, 2021], we accidentally omitted this species.

3. Suaeda arcuata Bunge. — (BAK) Gobustan massif, on the right side of the Sangachal-Alat
highway, 10.09.2004, . Gadzhiev, F. Movsumova! This and all species of Chenopodiaceae listed
below were cited in the works of F.G. Movsumova (2004, 2007). At the time of compiling the
checklist [Zernov, Mirzayeva, 2021], this sample was unknown to us.

4. S. crassifoliaPall -(BAK) Absheron Peninsula, near the village of Nardaran, on the shores
of the Caspian Sea, in a salt marsh. 09.19.2004. V. Hajiyev, F. Movsumova! At the time of
compiling the checklist [Zernov, Mirzayeva, 2021], this specimen was unknown to us.

5. S. maritima(L.) Dumort— (BAK) In salt marshes around Baku, at “Qurdqapisi”.
06/21/2006. V. Hajiyev, F. Movsumova! At the time of compiling the checklist [Zernov,
Mirzayeva, 2021], this specimen was unknown to us.

6.S. salsa (L.) Pall. — (BAK) Absheron, station, old abandoned garden, sandy (wet). 24.10.
1951. F.G. Mosumova; distr. Baku, pr. Baku, Zych, in lacum salsum. ??.10.1938 LI. Karjagin! At
the time of compiling the checklist [Zernov, Mirzayeva, 2021], this specimen was unknown to us.

7. S. physophoraPall. — (BAK) Absheron Peninsula, near the village of Zabrat-2, in the
vicinity of the Salt Lake. 14.05.2004. V. Hajiyev, F. Movsumova. At the time of compiling the
checklist [Zernov, Mirzayeva, 2021], this specimen was unknown to us.

8. Atriplex roseal. — (BAK) It was found as a weed on the roadside around the Botanical
Garden on the Absheron Peninsula in Baku. 20.09.2006. F. Movsumova! At the time of compiling
the checklist [Zernov, Mirzayeva, 2021], this specimen was unknown to us.

9. Bolboschoenus glaucus (Lam.) S.G.Smith. — (BAK) prov. Baku, distr. Baku inter p.
Perekesh-kjul et pasc. Agridza. 09.06.1928. M. Sachokia, A.A.Grossheim, (omp. I. Tatanov). At the
time of compiling the checklist [Zernov, Mirzayeva, 2021], this specimen was unknown to us.
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10. Eversmannia subspinosa(DC.) B.Fedtsch. — (BAK) pen. Absheron, distr. Baku, prope
Schubanj. In siccis. 28.05.1940. C. Gurvitsch, A. Grossheim!;Baku, prope Baku (Schubanj), in
declivibus orientalibus arenosis vallis Yassamal. 02.06.1940. I. 1. Karjagin!; pen. Absheron, pr.
Baku in Schubanj, in declivibus lapidosis arenosis. 02.06.1940. LI. Karjagin!; pen. Absheron,
prope Baku, Schubanj, in declivibus arenosis vallis Yassamal. 27.06.1940. C. Gurvitsch, A. A.
Grossheim!At the time of compiling the checklist [Zernov, Mirzayeva, 2021], this specimen was
unknown to us.

11. Onobrychis bobrovii Grossh. — (BAK) On the way from Pirakeshkul to the military
training ground. 04.19.2013. V.N. Karimov!At the time of compiling the checklist [Zernov,
Mirzayeva, 2021], this specimen was unknown to us.

12. O. transcaucasica Grossh. — (BAK) peninsula Apsheron, pr. p. Schouljany. in agro exp
erimentali. 07.05.1930. Studiosi et LI. Karjagin!At the time of compiling the checklist [Zernov,
Mirzayeva, 2021], this specimen was unknown to us.

13.0.bakuensisRanjbar. — (Holmberg 394, W). prov et distr. Baku, loc. Baku. 04-17.05.1912.
Otto. R. Holmberg, Massoud Ranjbar.! ! At the time of compiling the checklist [Zernov,
Mirzayeva, 2021], this specimen was unknown to us.

14. Trifolium spumosum L. — (BAK) Zagulba, on the seashore. On rocky slopes.1942. A A.
Grossheim! At the time of compiling the checklist (Zernov, Mirzayeva, 2021), this specimen was
unknown to us.

15. Silene chlorifolia Sm.— (BAK) peninsula Apsheron, parte boreo-occidentali, ad radices
m-tis Ilkhi-dagh, in alveo parvo exsiccato. 19.05.1939. L1. Karjagin!; prov. Baku, distr. Shemacha
inter p. Perekesh-kjul et pasc. agridzha. 09.06.1928. M. Sachokia. M. Schischkin! At the time of
compiling the checklist (Zernov, Mirzayeva, 2021), this specimen was unknown to us.

The information given by us about the finds of species and localities supplements the ideas
about the flora of the Absheron Peninsula. The natural conditions of the peninsula turned out to
be acceptable for the existence of the plants mentioned above. When the checklist was written,
we noted that no information was found about 206 species. However, as a result of recent
research, we have found information about 6 of them. Thus, their number has dropped to 200.0f
the species we included in the list, apparently, 7 species have disappeared.We also consider
Eversmanniasubspinosa (DC.) B.Fedtsch, Bolboschoenusglaucus (Lam.) S.G.Smith., Suaeda salsa (L.)
Pall., Trifolium spumosum L., Silene chlorifoliasSm.to have disappeared from the territory of
Absheron. During the re-search of the herbarium fund, we found several copies of this species.
Thus, the number of lost species has decreased from 7 to 2.

Thus, according to our latest data, the list of flora of the Absheron Peninsula is 692 species,
and the number of genera is 385.
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ABSERON BOLGOSINDO QOYUNLARIN MODO-BAGIRSAQ
SISTEMININ NEMATODOZ TORODICILORI

(Trichocephalus ovis, Haemonchus contortus, Chabertia ovina)
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Sumgqaynt sahari 43cii mohalla, Baki kiig. 1, AZ5008
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XULASO

Tadqiqat islori 2015-2020-ci illorde Azarbaycan Respublikasinin Abseron bélgesinde fordi ve fermer qoyunguluq
tososrriifatlarinda aparilmisdir. Tam helmintoloji yarma metodunun kdmoyile qoyunlarin moada-bagirsaq sisteminde
Trichocephalus ovis, Haemonchus contortus, Chabertia ovina kimi nemotodlarin parazitlik etdiyi malum olmusdur. Har 3
nov geohelmintlora aiddir. 771 bas 6lmiis ve kasilmis qoyun tam helmintoloji yarma tisulu ilo miiayine edilmisdir.
Bolgo tizra Tr.ouis ilo invaziyanin ekstensivliyi (iE) 43,2%, invaziyanin intensivliyi (ﬁ) 1-53 ford, H.contortus ilo IE 35,0%,
ii 2-56 ford, Ch.ovina ilo 1E 25,0%, i 1-74 ford olmusdur. Nematodoz toradicilori saquli landsaft-ekoloji zonalar {izra
daglhiq zonanmn tstiinliiyt ile genis yayilmusdir: Tr.ovis 57,5%, Ch.ovina 39,8%, H.contortus 32,7%. Homginin helmintlarin
bolgenin Xizi rayonunda daha genis yayildigi malum olmusdur.

Acar sozlar: nematot, geohelmint, qoyun, invaziya, Abseron bolgesi
KEAY AOYHO-KUITEYHBIE HEMATOAO3bI OBELL B ABIITEPOHCKOM PETTIOHE
(Trichocephalus ovis, Haemonchus contortus, Chabertia ovina)
PE3IOME

Uccaeaosanms mposoguanck B 2015-2020 rogax B AGrmepoHcKOM parioHe AsepOarigkaHckoit Pecriybankm B
MHAVBYAYaAbHBIX U (pepMEPCKIX OBLIEBOAUECKIX X03siiicTBaX. C ITOMOIIBIO METOAa II0AHOTO IeAbMIHTOAOTIIECKOTO
BCKPBITVSI yCTaHOBAeHO, uto Trichocephalus ovis, Haemonchus contortus, Chabertia ovina mapa3uTUpyIOT B >KeAyAOIHO-
KIIIIEYHOM TpakTe oBell. Bce 3 Braa OTHOCATCS K reoreAbMMHTaM. [10AHBIM TeABMUHTOAOIMYECKUM 00CA€0BaHIIEM
obcaeaoBaHa 771 nasinast u 3abutast osiia. B ob6aacru crertens nnsasuu (D) Tr.ovis cocraBasier 43,2 %, MHTEHCUBHOCTH
vusaszuu (V) - 1-53 ocobu, DU H. contortus - 35,0%, VIV - 2-56 ocoberi, DM Ch.ovina cocrasastet 25,0 %, VIV cocraBua
1-74 ocobn. Bo3byaurean mmpoKo pacIpocTpaHeHBI B TOpHOIN 30HEL Tr.ovis 57,5%, Ch.ovina 39,8%, H.contortus
32,7%. Taxke 6BLA0 U3BECTHO, YTO TeABMUHTHI 00€ee pacIIpoCcTpaHeHbI B XbI3VHCKOM parioHe 001acTL.

KarodeBble ca0Ba: HeMaTOAa, T€OTeABMIIHT, OBLIbL, IHBa3VLsL, ADIIIEPOHCKII PalioH
GASTROINTESTINAL NEMATODOSE OF SHEEP IN THE ABSHERON REGION
(Trichocephalus ovis, Haemonchus contortus, Chabertia ovina)
ABSTRACT

The research was performed in the Absheron region of the Azerbaijan Republic on private and farmer sheep
farms from 2015 to 2020. The complete helminthological dissection method revealed that nematodes such as
Trichocephalus ovis, Haemonchus contortus, and Chabertia ovina parasitize the gastrointestinal system of sheep. All 3
species belong to geohelminths. 771 dead and slaughtered sheep were examined by complete helminthological
dissection. In the region, the extensiveness of invasion (EI) with Tr.ovis was 43.2%, the intensity of invasion (II) was 1-53
samples, the EI with H.contortus was 35.0%, the EI was 2-56 samples, the IE with Ch.ovina was 25.0 %, Il was 1-74
samples. Nematodiasis causative agents were found to be widely distributed in vertical landscape-ecological zones
with the predominance of the mountainous zone: Tr.ovis 57.5%, Ch.ovina 39.8%, H.contortus 32.7%. It was also observed
that helminths were more widespread in the Khizi district of the region.

Key words: nematode, geohelminth, sheep, invasion, Absheron region.
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Giris

Kand tesarriifatinin aksor sahslorinin intensivlasdirilorak hartarofli inkisaf etdirildiyi miiasir
dovrds xirdabuynuzlu ev heyvanlarmmmn stabil inkisafi1 hayata kecirmak, onlardan ekoloji
baximdan temiz heyvani mohsullar almaq daim Azsrbaycan Respublikasin osas foaliyyot
planinda olmus, bu istiqgamatde Dévlet Program ve Serancamlar1 gabul olunmusdur. Mahz buna
gora Dovlet Proqram va Seramcamlarinda garsiya qoyulan miiddsalar: yerine yetirmokden 6trii
govsayan ev heyvanlarimi invaziya toradicilarinden, xiisusile helmintlorden qorunmasmin hom
elmi, hom do praktiki shemiyyati vardir. Heyvandarliq tesarriifatlarinda beaslonan heyvanlarin
helmintoz toradicilarine qars: saglamlasdirilmasi, xasteliklara qars: effektli ola bilacok miibarizs
tadbirlerinin aparilmasi, hemin parazitlerin tesarriifatlarda ve tebistde yayilma ocaqlarmmn,
yayllmaya tesir edon ekoloji miihit amillorinin miisyyen olunmasi g¢ox vacib masaladir.
Helmintlor biosenozun bir komponenti kimi onun dinamikasinda shemiyyatli deracaeds rol
oynamagqla yanasi, ham do miixtalif biosenotik yollarla asas vo araliq sahiblorin organizmine
diigerak miixtalif orqan ve toxumalarda parazitlik etmakls onlarin normal inkisafina, nasilvermse
qabiliyyetins, ¢coxalmasina, mahsuldarhgma shamiyyatli deracads angaller toradir [1].

Xirdabuynuzlu heyvanlarin helmintlari igerisinde Fasciola hepatica, Dicrocoelium lanceatum,
Moniezia expansa, M.benedeni, Cysticercus tenuicollis, Echinococcus granulosus, Coenurus cerebralis,
Trichostrongylus axei, T.colubriformis vo s. novler vardir ki, bunlar shomiyyatli deracoda
epidemioloji ve epizootoloji shemiyyet kasb edirlor. Bu névlerls yanasi xirdabuynuzlu
heyvanlarda parazitlik eden helmintler igerisinde Trichocephalus ovis, Dictyocaulus filaria,
Haemonchus contortus, Chabertia ovina kimi miixtelif protostrongilidlar do shamiyyatli deracade
epizootoloji rol oynayirlar [2].

Son 20 ilde o6lkade bazar iqtisadiyyatina kecidle bagli hom sosial, hom iqtisadi sorait
dayismis, xtisusi miilkiyyats asaslanan ¢oxlu kigik kandli fermer tosarriifatlart qurulmusdur. Bu
ciir fermer tosarriifatlarinda bir negs tistiinliiklorls yanasi, hom da bir sira ¢atismayan cohatlor do
vardir. Bu ciir fermer tesarriifatlarinin sksariyyetinds maya dayeri asag diissiin deys ixtisash
miitoxassisler (zootexnik, baytar hekimi ve s.) saxlamurlar. Belo olan halda zerarvericilers,
xastoliklors, xiisusilo helmintlore qars1 vaxth-vaxtinda miialice ve profilaktika tedbirleri
yetorinca aparilmir. Homginin suvarma sistemindo, otlaglarda, tovlatrafi sahalorde ve s. miixtslif
problemlar yaranmigdir. Son illords iri soharlards ve gesabalords ot satis1 mentaqgelari foaliyyot
gostorir. Bir ¢ox hallarda baytarlig- sanitariya teloblorine cavab verilmayon soraitdo heyvan
kosilir vo ot satis1 hoyata kegirilir. Biitiin bu sadalananlar soxsi vo fermer tosorriifatlarinin
yerlosdiyi arazilorde miixtslif helmintoz toradicilerinin yayilmasma ve artib ¢coxalmasma sebab
olmusdur. Yenicoe yaradilmig bu ciir tesarriifatlarda beslenan govseyen heyvanlarin helmint
faunasi, yeni formalasmis xastalik ocaglarinin miisyyen edilmasi, onlara qars: effektli miibariza
todbirlarinin hayata kegirilmasi vo sair kimi masalalor bazi kicik istisnalar1 nazers almasaq son
dovrlare gadar yeterinco Oyrenilmemisdir. Indiki dévrds otlaq sahslerinin okin sahslorina
gevrilmasi, suvarma sisteminds yaranan bazi problemlasr, turizm ve ictimai-iase gebakasinin
genislonmasi ve s. sababler helmintoz tdradicilerinin yayilmasmna tesirsiz Gtlismemisdir [3].
Hamginin son illarde planetimizda qlobal iglim dayisikliyi bas vermakdadir ki, bu da helmint
yumurtalarinin, stirfalarinin ve araliq sahiblarinin yayilmasina tasir eden abiotik amillardendir.

Belalikls, deya bilerik ki, shalinin six maskunlasdig1, qoyunculugun inkisaf etdiyi bolge olan
Abseronda sadaladigimiz hal-hazirki miihit goraiti fonunda qoyunlarin helmintofaunasinin,
baglica helmintlsrinin bio-ekoloji xiisusiyyatlerinin Oyrenilmesi aktualdir ve heyvandarligin
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inkisaf etdirildiyi, ytliksok keyfiyyatli, tomiz qida mehsullarmin alinmasina diqqgatin artirildigy bir
dovrde buna xiisusi ehtiyac vardir [4].

Tadgigat isinin elmi yeniliyi son 20 ilde ilk dofe olaraq bizim terefimizdon Abseron bolgesi
tizro fordi ve fermer tosorriifatlarinda qoyunlarin baslica helmintoz toradicilarinin nov
torkibinin, invaziyanin intensivliyi ve ekstensivliyinin 6yrenilmeasi olmusdur. Qoyunlarda madas-
bagirsaq sisteminin asas nematodoz toradicilorinin Trichocephalus ovis, Chabertia ovina,
Haemonchus contortus oldugu malum olmusdur.

flk dofs olaraq invaziyanin ham ekstensivliyinin, hem da intensivliyinin Abseron bélgasinda
daghq qursaga aid olan Xizi rayonunun kend va gesabslerinde daha yiiksak oldugu askar
edilmisdir.

Bu malumatlar fermerlorin, baytar hokimlorin baytarlig-sanitariya todbirlarinin, helmintlora
qarst ister profilaktik, isterss de miialico tadbirlarinin ilk olaraq Abseron bolgesinin Xiz1
rayonunda yerlagon qoyunguluq tesarriifatlarindan baslanmasina diggetin yonalmasini tomin
edacakdir.

Tadgigatlarda asas magsad Abgeron bolgasinds helmintoz toredicilerinin genis yayildig:
arazilerin, invaziyanin ekstensivliyinin, intensivliyinin, dominant novlerin miisyyen edilmasi,
helmintlorin miixtolif xarakterli hiindiirliik qursaglari ve ilin fasillori {izre paylanmasmin
Oyranilmasi olmusdur.

Tadqiqat metodu

2015-2020-ci illar orzinds Abseron bdlgesinde qoyunlarda helmintoz toradicilerini
oyranmoak {iclin miixtelif vaxtlarda tedqiqat erazilerine gedilmis ve niimunsalar toplanmisdir.
Bunun {iglin bolganin 19 kend ve gesebasinds (Abseron yarmadas: tizre Zirs, Hovsan, Mastaga,
Mehdiabad, Qobu, Sulutops, Z.Tagiyev, Fatmayi, Novxani, Mommadli, Xirdalan, Ceyranbatan,
Miisviqabad, Giizdak; X1z1 rayonu tizra Yeni Yasma, Sorabad, Altiagac, Qizilqazma, Tiidar) olan
soxsi vo fermer qoyuncguluq teserriifatlarinda, ot kesim mantaqgalarinds todqgiqatlar aparilmis vo
bu magsadle sahibkarlarin razihig: almmigidir. 771 bag 6lmiis ve kesilmis qoyun tam helmintoloji
yarma tisulu ile miiayine edilmisdir. Bels ki, Zirads 79, Hovsanda 55, Novxanida 84, Qobuda 36,
Miisviqabadda 20, Mastagada 42, Fatmayida 48, Memmadlids 29, Ceyranbatanda 21, Sulutepada
33, Glizdakda 24, Mehdiabadda 20, Zeynalabdin Tagiyev gosebasinds 69, Xirdalanda 17, Xiz1
rayonunda Sorabadda 12, Yeni Yasmada 29, Qizilgazmada 62, Tiidarda 48, Altlagacda 43 bas
olmagla comi 771 bas qoyun baslica helmintoz toradicilorine gora tam helminoloji yarma tisulu
ilo todqiq edilmisdir [5].

Tadqiqat zamanu hiindiirliik qursaglari, qoyunlarin teserriifatlarda bas sayi, saxlanma
soraiti, atraf miihitin biotik va abiotik amillarinin tasiri, ilin fasillari, bioloji xiisusiyyatlari nezars
almmugdir.

Bolga tictin helmintlorin hiindiirlitk qursaqglar1 iizro paylanmasini dyronmok maqgsadi ilo
Abseron bolgasinin ii¢ xarakterik landsaft-ekoloji zonasinda- diizenlik, dageatoyi, daglq
qursaqda tedgiqatlar aparilmigdir. Tadqiqatlarmn aparildigr 19 kend ve gesebe hiindiirliik
qusagqlar tizre asagidaki kimi yerlssir: diizenlik zonada- Zirs, Hovsan, Mastaga, Mammadli,
Xirdalan, Ceyranbatan, Z.Tagiyev; dagstayi zonada- Mehdiabad, Qobu, Suluteps, Fatmayzi,
Novxani, Miigsviqabad, Giizdak, Yeni Yasma, Sorabad; daghq zonada- Altiagac, Qizilqgazma,
Tiidar. K.1.Skryabinin tam helmintoloji yarma iisulu il aldas edilen naticalor diizenlik (303 bas),
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dagetayi (315 bas) va dagliq (153 bas) zonalar iizra qruplasdirilaraq tohlil edilmisdir. Qeyd etmak
lazimdir ki, bu bolgii diger uygun sahelerin aparici miitexassislerinin (cografiyasiinaslar,
torpaqstintislar, botaniklar va zoologlar) bolgiisii ils uygun galir.

Hamginin helmintlarin ilin fasilleri {izra yayilmasim dyranmak magsadils 771 bas kasilmis
va Olmiis qoyundan tam helmintoloji yarma miiayinasilo alds etdiyimiz naticelor yaz (175 bas),
yay (183 bas), payiz (194 bas), qis (219 bas) fesillari olmagqla qruplasdirilib tohliq edilmisdir [6].

Materiallar ilkin olaraq qoyunlarin kasildiyi mantoegalords islonmis, daha sonraki
todgiqatlar iso Azarbaycan Kond Tesariifati Nazirliyinin Baytarliq Elmi-Tadqiqat Institutunun
Parazitologiya sobesinin laboratoriyasinda aparilmisdir. Toplanmis nematodlar Barbaqallo
moahlulunda saxlanilmus, laboratoriyada nov terkibi teyin edilmisdir.

Helmintlorin toyini vo sistemi baglica olaraq R.S.Sults, Y.V.Qvozdeve gbre miiayyen
edilmisdir [7].

Helmintlorin nov terkibini toyin ederken Amskop, Motik markali mikroskoplardan,
lupalardan va fotokameradan istifads edilmisdir.

Tadqiqat isinin miizakirasi ve onun naticalari

Abseron bolgesinds qoyunculuq tesarriifatlarinda aparilmis tedqiqatlar zamani qoyunlarm
moade-bagirsaq sisteminde Trichocephalus ovis, Haemonchus contortus, Chabertia ovina kimi
nemotodlarin parazitlik etdiyi malum olmusdur.

Trichocephalus ovis

Tip: Nemathelminthes Schneider, 1866

Sinif: Nematoda Rudolphi, 1808

Yarimsinif: Adenophorea (Linsow, 1905) Dougherty, 1958
Dasta: Trichocephalida (Skrjabin et Shulz, 1928) Spassky, 1954
Yarimdasta: Trichocephalata Skrjabin et Shulz, 1928

Fasila: Trichocephalidae Baird, 1853

Cins: Trichocephalus Schrank, 1788

Nov: Trichocephalus ovis Abildgaard, 1795

Sahibloar: ahli va vahsi govseyen memsoliler. Lokalizasiya yeri: kor bagirsaq, yogun bagirsaq.
Yayildig: yer: ¢ox genis yayilmis novlardendir [8].

Abseron bolgesi lizro 771 bas qoyunda apardigimiz tam helmintoloji yarma miiayinasi
naticasinda kor bagirsagin va yogun bagirsagin ¢onber hissesinden Tr.ovis helmintlari tapilaraq
toplanmig va bolgs iizra invaziyanin ekstensivliyinin 43,2%, invaziyanm intensivliyinin 1-53
adad oldugu askar edilmisdir (codaval 1). Tr.ovis bolge lizre agkar edilmis helmintlar i¢arisinds
an yiiksak yoluxma faizi gostoran névdiir.
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Cadval 1. Trichocephalus ovis ndviiniin Abseron bolgesinds qoyunlar arasinda yayilmasi
(tam helmintoloji yarmaya asasen)

Toadgiqat mantagelori Todqiq edilmisdi Yoluxub Invaziyanm Invaziyanmn
(bas say1) (bas say1) ekstensivliyi (%) intensivliyi (ford)
Zira 79 28 354 5-27
Hovsan 55 23 41,8 1-19
Mastaga 42 19 45,2 2-31
Moammaoadli 29 9 31,0 4-33
Fatmay:1 48 22 45,8 1-38
Novxan 84 31 36,9 2-31
Mehdiabad 20 6 30,0 1-7
Xirdalan 17 9 52,9 6-29
Ceyranbatan 21 14 66,6 8-34
Z. Tagiyev 69 34 49,3 5-28
Yeni Yagma 29 12 414 2-36
Qobu 36 15 41,6 3-27
Sulutapa 33 8 24,2 5-18
Giizdak 24 5 20,8 3-17
Sorabad 12 3 25,0 2-38
Miigvigabad 20 7 35,0 2-8
Altiagac 43 23 53,5 5-38
Qizilgazma 62 37 59,7 2-53
Tiidar 48 28 58,3 4-41
YEKUN: 771 333 43,2 1-53

Cadval 1-den aydin olur ki, Tr.ovis ilo yiiksak yoluxma faizlorine Abseron yarimadasimda
Ceyranbatanda (66,7%), Xirdalanda (52,9%), H.Z.Tagiyev (49,3%) qosobasindo, bir qodar az ise
Giizdakds (20,8%), Sulutepads (24,2%), X1z1 rayonu {izre isa yiiksak yoluxmalara Qizilqgazma
(59,7%), Tiidar (58,3%) ve Altiagac (53,5%) kendlarinda rast gelinmisdir.

Yiiksok intensivlikli invaziyaya ise Sorabadda (2-38 adoad), Mammadlide (4-33 adad),
Ceyranbatan (8-34 adad) gosebasinds, bir godar asag1 intensivliye iso Mehdiabadda (1-7 adad),
Miisvigabadda (2-8 odad) tesadiif edilmisdir. Gortindiiyii kimi, trixosefalyoz toradicisi
tosorriifatlarda genis yayilmisdr.

MBantagpler {izre aparilan tadqiqatlarin naticalari gostarir ki, Tr.ovis noviiniin yayilmasina
bir terafdan abiotik amiller (namlik, torpaq tipleri, temperatur, bitki qruplasmalar1 ve d.), digar
torafdon ise tesarriifatlarin baytarlig-sanitariya veziyyati tesir gostarir.

Hamginin miiayyen edilmisdir ki, Tr.ovis noviiniin yayilmasinda yuxarida gosterildiyi kimi
horizontal miixtaliflik oldugu kimi, vertikal (hiindiirliik qursaqlar tizra) forqlilik do mévcuddur.
Tadgiqatn naticalari cedval 2- ds verilmisdir.

Cadval 2. Tr.ovis néviiniin qoyunlar arasinda hiindiirlitk qursaqlari iizre yayilmasi (tam helmintoloji yarmaya asasen)

Ekoloji zonalar Tadqiq Yoluxmusdur Yoluxmanin Yoluxmanin
edilmisdir (bas say1) ekstensivliyi intensivliyi
(bas say1) (%) (ford)
Diizenlik zona 303 125 41,2 1-36
Dagatoayi zona 315 120 38,1 1-38
Dagliq zona 153 88 57,5 2-53
YEKUN: 771 333 43,2 1-53
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Cadval 2-den goriiniir ki, Tr.ovis novii todqgiqat aparilan biitiin {ifigi ve saquli landsaft-
ekoloji zonalarda daghq zonamn iistiinliiyii ilo (IE 57,5%, II 2-53 adod) genis yayilmisdir.
Tadgiqatin naticalerindan aydin olur ki, néviin inkisafi {i¢lin daha slverisli sorait daghq zonada
movciiddur.

Belslikls, todqiqat orazilorinde tam helmintoloji yarmaya asasen Tr.ovis ilo 43,2% yoluxma
agkar edilmisdir ki, bu bolge tiglin an yiiksak yoluxma faizidir.

Todgiqatlar zamani qoyunlarin Tr.ovis ile yoluxmasi ilin fassillorine gore de tedgiq
edilmigdir. Naticalers asasan deya bilarik ki, qoyunlarin Tr.ovis ils daha yiiksek yoluxmasi yazda
(60,8%) vo payizda (55,0%), nisbaten az ise qisda (32,0%) ve yayda (30,0%) miisahide edilmisdir.
Malum olmusdur ki, kimi yay aylarinda havanin va torpagm temperaturunun 35-40° C ve bazan
iso daha yiiksaye qalxmasi ils, qisda ise torpagmn donmas: ilo olagodar trixosefalyoz
yumurtalarinin inkisafi {igiin alverisli sorait olmur, onlarlar inkisaf etmayorak mohv olurlar.
Bununla slagadar olaraq yoluxmanin ham intensivliyi, hoam ekstensivliyi nisbaton asag: diisiir.
Yaz vo payiz fasillorinds ise bunlarin aksins, trixosefsalyoz yumurtalarinin normal inkisaflar:
ticiin hom havada, ham ds torpaqda optimal temperaturun olmasi ils slagedar yoluxmanin heam
ekstensivliyi, hem doe intensivliyi digar fasillerle miiqayisads yiiksak olur.

Aparilan todgiqatlarin naticalarinden goriindiiyti kimi Tr.ovis daghq zonanin stiinliiyti ilo
todgiqat aparilan biitiin mentagalards va zonalarda genis yayilmisdir. Daha ytiiksok yoluxma iso
yaz vo payiz fasillorinde miisahids edilmisdir.

Beloalikls, qoyunlarm Abseron bolgesinda trixosefalyoz toradicisi ile bels yiiksok yoluxmasi
goyunculuq tesarriifatlarinda saxlanma saraitinin, baytarlig-sanitariya tedbirlarinin qenastbaxs
soviyyade olmadigmi gosterir. Buna gore do sexsi ve fermer toserriifatlarmin rahbarlari
goyunlarin trixosefalyoza qarst miibarize todbirlorine xiisusi diqget yetirmali vo bu islori
giiclondirmolidirlar.

Chabertia ovina

Yarimdoste: Strongylata Raillet et Henry, 1913

Cins: Chabertia Raillet et Henry, 1909

NOv: Chaberia ovina (Fabricius, 1788) Raillet et Henry, 1909

Sahiblari: qoyun, kegi, iribuynuzlu mal-qara, camus, zebu, davs, dagistan turu, simali-qafqaz
turu, bezoar kegisi, ceyran, cliyiir, kopkor ve diger vehsi govsayenlor. Lokalizasiyasi: yogun
bagirsaq, diiz bagirsaq ve bazan da nazik bagirsaq. Yayildig: yerlar: ¢ox genis yayilmis névdiir
[9].

Tam helmintolji yarma tisulu ils tedqiq edilmis 771 bas qoyundan 273-de Ch.ovina agkar
edilarek toplanmigdir. Bolge tizrs invaziyanmn timumi ekstensivlliyi 25,0%, intensivliyi ise 1-74
ford olmusdur. Yiiksek yoluxma faizi Abseron yarmadasi iizre Ceyrabnbatan (IE 33,3%),
Giizdak (IE 33,3%) gosabalarinds, Xiz1 rayonu iizrs Tiidar (IE 43,7%), Qizilgazma (IE 37,1%) va
Altiagac (IE 39,5%) kendlarinds qeyde alinmisdir (cadaval 3).
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Cadval 3. Chabertia ovina ndviiniin Abgeron bolgasinds tadqiqat mantegalari tizra yayilmasi
(tam helmintoloji yarmaya asasen)

Toadgiqat Tadgiq edilmisdir Yoluxmusdur Invaziyanm Invaziyanmn
moantaqalori (bas say1) (bas say1) ekstensivliyi intensivliyi
(%) (ford)
Zirs 79 16 20,2 3-51
Hovsan 55 18 32,7 2-34
Mastaga 42 12 28,6 2-19
Mammoadli 29 4 13,8 1-14
Fatmay1 48 6 12,5 3-9
Novxani 84 15 17,8 2-43
Mehdiabad 20 6 30,0 1-31
Xirdalan 17 3 17,6 2-8
Ceyranbatan 21 7 33,3 4-37
Z.Tagiyev 69 13 18,8 2-18
Yeni Yasma 29 7 24,1 3-28
Qobu 36 5 13,9 2-20
Sulutepa 33 7 21,2 1-16
Miisfiqabad 20 3 15,0 1-11
Glizdak 24 8 33,3 5-24
Surabad 12 2 16,6 1-7
Altiagac 43 17 39,5 7-54
Qizilgazma 62 23 37,1 4-63
Tiidar 48 21 43,7 2-74
YEKUN: 771 193 25,0 1-74

Tadgiqat zamari Ch.ovina ndviiniin hiindiirlitk qursaqlari {izre paylanmasi dyrenilmisdir (cadval 4).

Cadval 4. Ch. ovina néviiniin qoyunlar arasinda landsaft-ekoloji zonalar {izrs paylanmasi
(tam helmintoloji yarma miiayinasins asasen)

Ekoloji zonalar Todqiq Yoluxmus Yoluxmanin Yoluxmanin
edilmis bas say1 bas say1 ekstensivliyi intensivliyi
(%) (ford)
Diizanlik zona 303 70 23,1 1-51
Dagatoyi zona 315 62 19.7 1-43
Daghq zona 153 61 39,8 1-74
YEKUN: 771 193 25,0 1-74

Cadvalden goriindiiyii kimi, Ch.ovina daghq zonamn iistiinliiyii ilo (IE 39,8%, I 1-74 ford)

biitiin landsaft-ekoloji zonalarda rast gelinmisdir.

Belalikls, aparilan todqiqat islori naticesinda Abseron bolgesinde dagliq zonada Ch.ovina

noviiniin ham extensivliyinin, ham da intensivliyinin yiiksak oldugu miiayyen edilmisdir.

Qeyd etmok lazimdir ki, Ch.ovina noviiniin inkisafi ti¢lin optimal sarait ¢aylarin, gollarin,
kanallarin ve bataglasmus erazilorin straf ¢amenliklari oldugu tigiin bels riitubatli srazilsrds
invaziyamn ham ekstensivliyi, hem ds intensivliyi yiiksek olur [10]. Helmint {iclin bels slverisli
ekoloji miihit X1z1 rayonunda mévcuddur. Mahz bu sebablardandir ki, tadqiqat mentaqgalari ve
hiindiirliik qursaqglar: tizra tedqgiqatlar zamani dagliq zonada yerlason Xiziya aid 3 kendde

(Ttdar, Qizilgazma, Altiagac) yiiksak yoluxma agkar edilmisdir.
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Haemonchus contortus

Yarimsinif: Phasmidia Chitwood, 1933

Dasta: Rabditida Chitwood, 1933

Yarimdaste: Strongylata Railliet et Henry, 1913
Fosila: Trichostrongylidae Leiper, 1912

Cins: Haemonchus Cobbold, 1808

Nov: Haemonchus contortus Cobbold, 1808.

Osas sahiblori- qoyun, kegi, iribuynuzlu heyvanlar, camus, zebu, devalar, cliyiir, dagistan
turu, qarapaga va s. Bu név ev donuzu va insanlarda da tapilmigdir. Lokalizasiyasi: qursaqda ve
nazik bagirsaglarda parazitlik edir. Yayilmasi: ¢ox genis yayilmisdir.

Abseron bolgasinde qoyunlarda tam helmintoloji yarma zamani H.contortus ils yoluxma
askar edilmisdir. Belo ki, parazitin Abseron bolgasinde yiiksok ekstensivlik ve intensivliklo
geyde alindigr orazilor miioyyenlosdirilmisdir: Abseron yarimadasi tizro Ceyranbatan
gesobasinda (57,1% ve 19-34 ford), Xiz1 rayonu (Qizilgazma kendindo (50,0% vo 8-44 ford),
Sorabad gasebasinda (50,0% va 5-21 ford), Tiidar (47,9% ve 22-56 ford) ve Altiagac (44,2% vo 18-
37 ford) kendlerinds. Yiiksek yoluxma tarixen hamin arazilarde qoyungulugun genis inkisaf
etdirilmasi ils, genis otlaq sahalerinin olmasi ilo baghdir. Gosterilon bu ve diger amillar
hemonxozun adlari ¢okilon arazilards genis yayilmasina sabab olmusdur.

Invaziyamn nisbeton asag1 gostoricilori Sulutepe (IE 15,1% ve II 2-13 ford) qossbesinde
geyds alinmigdir.

Beloliklo, bolgo {izre tam helmintoloji yarma zamani IE 35,0%, Il 2-56 ford oldugu agkar
edilmigdir (cadaval 5).

Cadval 5. Haemonchus contortus noviiniin Abgeron bolgasindas tedqiqat mantagaleri {izrs yayilmast
(tam helmintoloji yarmaya asasen)

Tadqiqat mantageleri | Tadgiq edilmisdir Yoluxmusdur Invaziyanin Invaziyanin
(bas say1) (bas say1) ekstensivliyi (%) intensivliyi (ford)
Zird 79 12 15,2 17-53
Hovsan 55 6 10,9 8-19
Mastaga 42 5 11,9 11-24
Mommaodli 29 8 27,6 13-27
Fatmay1 48 14 29,2 6-23
Novxani 84 28 33,3 18-35
Mehdiabad 20 8 40,0 7-23
Xirdalan 17 5 29,4 11-20
Ceyranbatan 21 12 57,1 19-34
Z. Tagiyev 69 22 319 16-37
Yeni Yasma 29 7 24,1 5-17
Qobu 36 13 36,1 3-12
Sulutapa 33 5 15,1 2-13
Giizdak 24 10 41,6 8-23
Sorabad 12 6 50,0 5-21
Miisvigabad 20 5 25,0 29
Altiagac 43 19 442 18-37
Qizilgazma 62 31 50,0 8-44
Tiidar 48 23 47,9 22-56
YEKUN: 771 270 35,0 2-56
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H.contortus noviiniin hiindiirlitk qursaqlar: tizra yayilmas: tam helmintoloji yarma metodu
il tohlil edilmisdir (codval 6).

Cadval 6. H.contorsus noviiniin qoyunlar arasinda hiindiirliik qursaqlari tizre yayilmasi
(tam helmintoloji yarmaya asasen)

Ekoloji zonalar Tadqiq edilmisdir Yoluxmusdur | Yoluxmanmn Yoluxmanin
(bas say1) (bas say1) ekstensivliyi intensivliyi (ford)
(%)
Diizonlik zona 303 80 26,3 3-51
Dagptoyi zona 315 103 32,7 2-35
Daghq zona 153 73 47,4 8-56
YEKUN: 771 270 35,0 2-56

Cadvelden goriindiiyti kimi H.contortus ilo yiiksak yoluxma faizi (47,4%) daghq zonada,
ondan bir gador az (32,7%) dagatoyi vo diizenlik zonada (26,3%) geyde alinmigdir. Invaziyarn
yiiksak intensivliyi do dagliq zonada askar edilmisdir (8-56 ford). Invaziyamn ekstensivlik vo
intensivliyinin hiindiirliik qursaglari {izre bu ciir yiikselon xatlo doyisilmasi bir terefden
hiindiirliik qursaqlar {izre abiotik amillerin deayismeasi ila alagadardirsa, diger terafden ds bu
arazilerds bitki qruplagsmalarmin, heyvanlar alominin, o ciimladan da gévsayan heyvanlarin bas
say1 il do baghdur.

Qoyunlarin hemonxoz toradicileri il yoluxmasi ilin fosillori {izro Oyrenilmisdir. Yiiksok
yoluxma faizi yaz (55,4%) ve yay fosillorindo (45,3%), nisbaten az ise payiz (21,6%) vo qus foslinda
(22/4%) agkar edilmisdir. Homg¢inin invaziyanin yiiksok intensivliyi de yaz (3-56 adad) vo yay
fosillorinda (7-53 adad), bir qeder az intensivlik ise payiz (2-37 adod) vo qis (4-31 adod)
fasillorinds geyde alinmisdir.

Toadgigatlar zamani malum olmusdur ki, payiz aylarinda qursaga diismdiis stirfalorin inkisafi
yaza qodor dayamur, yazda alverisli sorait yarandiqda vo yasil 6t Ortiiyii amsalo goldikde
qursaqdak: siirfalor tez bir zamanda inkisaf edir, cinsi yetiskonliyos ¢atir vo kiilli miqdarda
yumurta istehsal edirlor. Buna gére do hemonxozla daha ¢ox yoluxmus tesarriifatlarda yazmn
avvoalinda xastalik birden-bira siddstlonir, demak olar ki, biitiin siirtinii shats edir va ¢ox zaman
xasto heyvanlar tolaf olurlar.

Notico

1. Abseron bolgesinds fordi ve fermer qoyunguluq tesesrriifatlarinda qoyunlarin mado-
bagirsaq sisteminds 3 nov nematod parazitlik edir (Trichocephalus ovis, Haemonchus contortus,
Chabertia ovina).

2. Bolgo tizra Tr.ovis ila IE 43,2%, 11 1-53 ford, H.contortus ils IE 35,0%, II 2-56 ford, Ch.ovina
ilo IE 25,0%, 11 1-74 ford olmusdur.

3. Nematodoz toradicilari bolganin Xi1z1 rayonunda daha genis yayilmisdir.
4. Moada-bagirsaq nematodlarindan dominat név Tr.ovis helmintidir.

5. Asgkar edilmis helmintlardsn her {i¢ novii hiindiirliikk qursaqlarma gore daghq zonada,
fosillar {izre iss yaz fasilinde daha genis yayilmigdir.
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PE3IOME

Pazpabotan 9dpPeKTUBHEIN METOJ, CHTe3a HeKOTOPHIX IMPOM3BOAHBIX ITMPa30.a I X KOMILA€KCOB MeTal110B
Ha OCHOBE AMIIMaHAMaMIJ, COASHI K1cAOoTo u coaent (aurmapar xaopug meau(Il), monormapar aeratr meau (II) u
TeTparuApar arerat Kobaapra(ll). AHTHMOKCMAAHTHBIE CBOVICTBA CUMHTE3VMPOBAHHBIX COeAVMHEHMII MCCAeAOBaHBI B
MOAEABHBIX peaKUVIIX KMHETIIECKIM METOAOM.

Karouessre caoBa: InMpas3oa, AMoianAriaMunua, CHTe3, KyMO4, aHTMOKCIAAaHT, MOAE€AbHBIX peaKIIVIsIX.

PIRAZOL TOROMOLORI VO ONLARIN METAL KOMPLEKSLORININ SINTEZI
VO ANTIOKSIDANT XUSUSIYYOTLORI

XULASO

Bozi pirazol toromsalari ve onlarn metal komplekslarinin sintezi aparilmis, onlarin torkibi ve qurulusu miiasir
fiziki-kimyovi analiz {isullar ils siibut edilmisdir. Belo ki, siandiamid, xlorid tursusu ve duzlar (mis (II) xlorid dihidrat,
mis (II) asetat monohidrat ve kobalt (II) asetat tetrahidrat) esasinda bezi pirazol toremoleri ve onlarm metal
komplekslorinin sintezi iigiin samorali tisul islonib hazirlanmisdir.

Sintez edilmis birlogsmolorin antioksidant xassalari kinetik tisulla model reaksiyalarda todqiq edilmisdir. Miisyyen
edilmisdir ki, sintez edilmis birlosmolor karbohidrogen oksidlesmasinin effektiv inhibitorlaridir, onlarmn antioksidant
tosir mexanizmi peroksid radikallari ilo reaksiya yolu ilo oksidlosme zancirlorinin dayandirilmasindan, bazilari tigiin ise
hidroperoksidlarin molekulyar mahsullara katalitik par¢alanmasindan ibaratdir.

Acar sozler: pirazol, disiyandiamid, sintez, kumen, antioksidant, model reaksiyalar

SYNTHESIS AND ANTIOXIDANT PROPERTIES OF PYRAZOLE DERIVATIVES
AND THEIR METAL COMPLEXES

ABSTRACT

Synthesis of some pyrazole derivatives and their metal complexes was carried out, the composition and structure
of which was proved by modern physicochemical methods. An efficient method for the synthesis of some pyrazole
derivatives and their metal complexes based on dicyandiamide, hydrochloric acid, and salts (copper(Il) chloride
dihydrate, copper(Il) acetate monohydrate, and cobalt(II) acetate tetrahydrate) was developed.

The antioxidant properties of the synthesized compounds were studied in model reactions by kinetic method. It
has been established that the synthesized compounds are effective inhibitors of hydrocarbon oxidation, the mechanism
of the antioxidant action of which consists in the termination of oxidation chains by reaction with peroxide radicals, and
for some, catalytic decomposition of hydroperoxides into molecular products.

Keywords: pyrazole, dicyandiamide, synthesis, cumene, antioxidant, model reactions

AHTHOKCHAAaHTHbIE A00aBKI MCIIOAB3YIOTCS A4S 3aII[UTHI CMa30YHBIX M APYTIX MaTepuaaoB
or okucaeHus. B auteparype mocaeaHMx aeT BCTpedyaeTcs 0OAbIIOe KOAMYECTBO Hay4dHO-
1ccAeA0BaTeAbCKIX pabOT, XapaKTepU3yIOIMX aHTMOKCHAAHTHbIe CBOVICTBA cepaopraHIIecKX
coeauuenmii [1-7]. Jo cux nop B KadecTse 0ObeKTa 1CCAeA0BaHNs MCIIOAB30BaANICh CyAb(PUADI,
Aantnodocdarsl, KCaHTOTeHAaThl, pa3AdHbIe cepocojepKalliyie reTepOoLMKANYecKye coeaVHe-
Hus (peHoTnasnH, 6eH30TNa30A U Ap.). AHTHOKCHAAHTHBIE CBOJICTBA a30- U CepOCOAep KalliX
cepocogep KalllX TeTePOLMKANYeCKIIX COeAVTHeHM I BIiepBble ObL10 n3ydeHo Hamu [8-10].
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IIponsBoaHble mypasoaa SBASIOTCS CTPOUTEABHBIMIU OA0KaMM AAs BaKHBIX MEAUITMHCKIX
npuMeHeHuit. 1InpasoapHbIll KapKac, cogep>Kaljuil AeKapCTBeHHbIe CPeACTBa, VCIIOAb30BaACs
aas narnonposanst LIOI-2, aakoroasaernaporeHasst u pocpoanscrepassl, a TakKe B KauyecTse
cpeactBa aAas aedeHms oxkupenms [11]. Kommaekcsl kobaabTa Iupa3yHOBOIO IIMKAa ObBLAM
CHHTE3MpPOBAaHBl ¥ JCIIOAb30BaHBI B KauecTBe JOMNAHTOB OJarogapsi MX IIPEBOCXOAHBIM
ONTHYECKUM DAEKTPOXMMIYecKM cBorictsaM [12]. HoBoe mpomssogHoe mmpaszoanHa U €ro
IpUMeHeHle B DAeKTPOAIOMUHECHIeHIINN IIMPOKO u3ydaauch [13]. boabmioe BHMMaHUE
NIPUBAEKAM ITPOM3BOAHbIE IIMpa3MHa M3-3a MX BaKHOro mnpumeHeHusA. CUHTe3MpOBaHBI
JKUMAKOKPUCTAaAAMYECKMe MPOM3BOAHBIE IIMPasMHa ¥ OXapaKTepM30BaHBI  I10AY4EHHbIE

CTPYKTYpHI panee [14-16].

HpOI/ISBO,ZI,HI)IQ nnpasoda " X Me€Tala10KOMIIAEKChI ITpeACTaBAC€HbI Ha CAGAYIOHIGIZ cxeMe:
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Cxema. HpOI/IBBOAHI)IX IIpa3oaa 1 X KOMII1€KCOB ME€TaA10B.

Ha ocHoBe mpoaykra cxeMmbl OBLAM CUHTE3MpPOBaHBI pa3ANdHble ITPOM3BOAHbBIE C
JCII0Ab30BaHIeM NIpa3oAa, AMIMaHANaMIA, MeTaHOAa, COASHOM KIUCAOTOM U coaell (Auruapar
xaopua meam (II), monormapar aunerar meam (II) m Terparmgpar amerar koOaabta(ll).
HekoTopsle mpomsBoAHbBIe IMpas3ola MCIOAB3YIOTCS AAsd CHHTe3a KOMILAEKCOB MeTaAloB.
Mertoap! nHcTpyMeHTaapHOrO aHaausa (VIK, Perrtren, IX-MC, 'H u *C SIMP) 65141 IprMeHeHbI
AAsI XapaKTepUCTUKM CMHTe3MPOBaHHBIX IIPOAYKTOB.

ITockoAbKy M3ydeHNe MexaHI3Ma aHTVOKCUAAHTHOIO AeVICTBISI MHIMOUTOPOB OKMCAEHIS B
PeaabHbIX B YCAOBIIAX OKMCACHI CMa304HBIX MaceA O4eHb CAO0KHO, aHTVOKCHAAHTHOE ACTICTBIIe
CHHTE3MPOBAaHHBIX HaMM COEAVHEeHMI MCCAeAOBaAM B PeakluM OKUCAHUsS MOAEAbHOTO
VIA€BOA0pOJa - KYMOAa, MeXaHI3M OKVCAEHIIsI KOTOPOTO 40BOABHO IIOAPOOHO m3ydeHo [17-18].

V3ydyenne aBTOOKMCAEHIST KyMOAa B IIPUCYTCBII DTUX COeAMHEeHNI 110Ka3aa0, YTO OHUI
9(PPeKTUBHO TOPMO3AT THpouecc asTookmcaenms. Ha pmc.d m3oOpaskeHBl KMHETUYecKiue
KpUBbIe OKMCAEHIsI KyMOJa C yJacTyieM HeKOTOPBIX IIPOM3BOAHBIX IMPa304a U MX KOMILIeKCOB
MeTaaa0B (1-3) mpu temneparype 110°C.
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Puc. 1. KuneTiraeckye KpyBble aBTOOKICAEHIET KyMO/a B IIPUCYTCTBII CUHTE3MPOBAHHBIX COeAVTHEHNIT
T=110°C, Voz- 0OneM Kucaopoga (Ma), T- Bpemst (MMUH.);
[InH]=0 (1") [InH]= 1-3=5-10* Mo4B/4.
C eAbl0 yCaHOBAEHIISI MeXaHlM3Ma aHTMOKNCAUTEABHOTIO Aeﬁ[CTBI/I}I CHMHTE3VMPOBAHHBIX
COQ,ZI,]/IHeHI/If/I nccaeaosaayl KMHETUKY MX peaKnumn € KyMHUAIIEPOKCHMAHBIMUL pagliKaldaMi U

KyMUATYAPOIIEPOKCUAOM.

AAas TOrO, 4TOOBI OLIEHUTH CIIOCOOHOCTh ITPOM3BOAHBIX MIpa3oda M MX KOMILAEKCOB
MeTaA40B (1-3) oOpbIBaTh ey OKMCAEHI IO PeakIuy ¢ KYMIUAIIEPOKCUAHBIMY pajuiKalaMi,
MIPOBOAVAY VHUITMUPOBAaHHOe azoaunszodytuponutpuaom [AVIBH] okucaenne xymoaa mpu
60'C, B mpucyTBUM DTUX MHIMOUTOpOB. BO Bcex ombITax KOHIleHTpalus MHUIMaTopa Oblaa
pasHa 2:102 M04b.4, @ KOHLIeHTpalys uHrouTopa - 5.104 Moab.a. BrLao ycranosaeHno, 4ro see

U3ydeHHbIe MTHIMOMTOPBI TOPMO3AT MHUIIMIPOBAaHHOE OKMCAeHIe KyMoAa (puc.2).

Vo, Mo

\ s -
100 120 T
* MHH.

40 80

20

Prrc. 2: KuneTraeckue KpyBble MHUITMMPOBAHHOTO OKMCAEHY KyMO/a B IIPYICY TCBUV CMHTE3MPOBaHHBIX COeVHEeHMIT
(1-3): T=60°C; Voz- 00BeM kucaopoda (Ma), T- Bpemst (Mmut.), [InHJ=0 (1Y) [[nH]=5-10* moas/a =1-3.
Ilo 3nauenmio I/IHﬂ,yKLH/IOHHOI'O HepI/IO,ZI,a (T) I/IHI/ILU/H/IpOBaHHOFO OKICAEHIVIsT KyMO/la

paccunThBaAu 3HaYeHre Koo PuIiieHTa CTeXOMeTPUN - f, paBHOTO 4lCAY 1ieTlell OKMCAEeHIs],
OOpBIBAIOIIUXCS I104, BO3JENCTBIEM OAHOM MOJAeKYAbl MHIMOMTOpa ¥ IIPOAYKTOB €ro

IpeoOpa3oBaHAs:
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T W

[InH]y
°[Oz] ~ f(T) 3aBUCMOCTD
Tind.~ IEPMOA MHAYKLIIA.
Wi — ckopocTh MHUIIIPOBaHMS

[InH]o- HauaabHas1 KOHIIEHTpaLMY MHIOUTOpa

Aas onpejeaeHNs 3HadeHMs K- KOHCTAHTBI CKOPOCTU B3aMOAEVICTBUA MHIMOMTOpa C
KyMUAIIEPOKCUAHBIMY pajauKadaMy, KMHeTHYecKre KpVBble MHUIMMPOBAHHOTO OKUCAEHVIS
KyMoJa TpaHcopMuposaan 13 kopopanHat A[Oz]-t B koopanHatel A[O2]-t! 1 mo TaHreHcy
yIAa HaKAOHa IIPAMON AVHUI

~ fi[InH ],
B o [RA W)
HaXoAVAM
‘o tgak,[RH W,
" f[inH]

rae k=1,51 moar™.c!, [RH]=7,17 moas™ ¢! [8].

C 11e4p10 M3ydeHus ClIOCOOHOCTM IPOU3BOAHBIX MMPa301a U VX KOMILAeKcoB MeTaaaos (1-
3) pasaaraTth KyMUATUAPOIIEPOKCUJ, MCCAeA0BaAu peakumio Kymmaruaponepokeuga (KITI) c
vnruoutopamu npu 110°C B xaopOensoae (npm Takoit Temmnepatype KITI Tepmuaeckn
crabuaen). ViccaeqoBaHus 1okaszaay, 4TO M3ydeHHbIe MHIMOUTOPH D(PQPEeKTUBHO pasaaraioT
Kymmaruaponepokcus (puc. 3). Ilpu sToM, oaHa MoaeKkyaa mccaesyeMBIX MHIMOUTOPOB
criocoOHa pasaaraTb HECKOABKO TBHICAY MOAEKYA KyMUAIMAPOIIEPOKCHAA, TO €CTh peaxIius
HOCUT KaTaAUTUIECKUII XapaKTep.

[KITI]
™
0.3_
0.2 .
0.1
A

g 10

a T
ka T

& 1

[

0

5

Puc. 3. Kuneriueckas kpusas pasaoxxenns ITIK B ripucyTcsum NponsBoAHBIX IMPa304a U X KOMILAEKCOB
Metaa20B (2), [KITI]=0,38 moas/a, [InH]=1.10* MoAb/2; T- TeprOA MHAYKIVIV (MUH.).
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Kax BugHO M3 pmnc3, KmHeTmyeckme KpUBBIE Ppa3A0XKeHIs! KyMMATHAPOIIEpPOKCHAa B
IIPVCYTCTBUM V3y9eHHBIX C MHIMOUTOPOB COCTOUT M3 TPEX 4JacTell - MHAYKIVIOHHBIN ITeproJ,
OpIcTpOE paszaoKere TUAPOIEPOKCHAA ¥ YMeHBIIeHUe CKOPOCTM Pa3AOKeHUs B CBASK C
y™mensbIneHneM KoHreHTparuy KITI, uTo xapakTepHO 445 KaTaAMTUYECKIX IpOIieccoB. MoXKHO
IIPeATIOAOXKNUTh, YTO B Hayale VHIMOUTOP CTeXMOMETPUYecK) BCTyIlaeT B peakIMio C
TUAPOIIEPOKCUAOM, B pe3yabTaTe 4ero 0Opa3OBBIBAIOTCS HEKOTOPBIE IPOAYKTBI ITpeBpallie s
Aazee KITI. Takum oOpasom,
KaTaAUTUYECKOe pa3AoXKeHNe KyMUATUAPOIIEPOKCHAA ITPOVCXOAMT He TIOJ BO3AEVICTBIEM

MHITMOUTOpa, KOTOpBIe KaTaAUTUYeCKM  pa3Aaraior
HayaAbHOM MOAEKyABl UHIMOUTOpA, a II0J BO3AENCTBMEM HPOAYKTOB €ro IIpeBpallleHIs.
Kunernyeckne mapaMerpsl peakumy cuHTe3upoBaHHbIX coeauHennu ¢ KITI paccanTsiBaanch

AAsI CTaAVIM KaTaAUTIECKO pa3A0oKeHIs (TabAmIIa).

B Ta6AI/II_[€ IIpUBEAE€HDI 3HAYEHIT KMHETMYECKNX ITapaMeTPOB peaKN CHMHTE3MPOBAaHHBIX
COQ,ZI,I/IHQHI/II?I C KyMIAIIEPOKCUAHBIMU pagliKadaMM I KYMUATUAPOIIEPOKCIAOM.

Tab6avra. Kuneriyeckue rmapaMeTphl peakIiy CMHTe3MPOBaHHBIX coeauHenmit (1-3) ¢ KyMmAepoKCUAHBIMU
pagyuKadaMiu ¥ KyMUATHAPOTIEPOKCHAOM

Ne Dopmyaa Iepuoa muAyKITIN Peaxins ¢ RO Peakrius ¢ ITIK
COeAVHEeHIST COeAVIHEeHIST ABTOOKICAEHIST (T=60°C) (T=110°C)
kymoaa (T=110°C), f k7.10* K, a/moab.c |4
T, MUH. 2A/MOAB-C
NH  NH;
&
HN™ N
1 K \ tL h H,0 100 0.5 2.01 11 10000
o ?”\
¢ C
Vs
HzN " N—N
2 —MN (—
HN>_ Cu MH
>=N N= 180 1.58 2.6 145 12000
N—N : NH,
[/
Ny, |i‘/cl
@ I
3 . H2N>=n HI\?/’ '\%'”NH’
e 120 1.056 224 13 6000
SN\ | Ly
| Ny
7 b /
HN o /ﬂ\;c\
Tonol 150 2.10 2.00 - -

AHaau3 npuBeAeHHBIX B TallAuIle KMHETHNYECKUX ITapaMeTPOB Peakly CUHTe3/POBaHHbIX
COeAVHEHNI ¢ KyMUAIIEPOKCUAHBIM pajuikadaMy ¥ KyMUATUAPOIIEPOKCUAOM II0Ka3bIBaeT, 4To
Hanboaee »(PQPeKTUBHBIM MHIMOUTOPOM OKUCAEHUA sIBASeTCs coeluHeHMe (2). YKa3aHHBIN
yHruouTop 1o 9¢p@eKTuBHOCTM  OOpbIBaThL  IIelbl  OKMUCAeHMS 110  peakIuu
KYMMATIEPOKCUAHBIMU PajyKalaM HaXOAATU Ha YPOBHe IIMPOKO IIPMMEeHSIMOIO Ha ITpaKTHKe
MHIMOUTOpa OKMCAeHMs MoHoda. Ho B oTamyHe OT MOHaja, STOT MHIMOMTOP CIIOCOOEH

KaTaanTm4eCck pasaaratb KyMIUAITIAPOIIEPOKCUA. HpI/I 9TOM, (Cpeanr MCCAeAOBaHHBIX
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Cunmes u auHmuoxkcuoanmuole ceolicmea np0u360(7ub1x nUpa3ora u Ux MemaAr0KomMnAeKcos

COeAVHeHNI HTOT MHIMOUTOp 00AajaeT HaMOOABIITUM 3HadeHMeM (aKTopa KaTaAUTUYHOCTH (V)
- 12000. VImeHHO 110STOMY, IO 3HAYEHMIO MHAYKIIMOHHOIO IIePUOJ4a aBTOOKUCAEHM KymOAa
STOT MHIMOUTOP IPEBOCXOANUT VIOHOA.

BKCHepI/IMeHTaAbHa}I 9acCTb

C ncroap3oBaHUMyM AWraHJa ,IIOAY4eHHOTO U3 MMUpa3oda UM AUIMaHAMaAMNAR,K HeMy
A0DOBASIAY pa3ANIHbIe KOMILIE€KCHI MeTaAA0B (aurugpar xaopua meau(ll), Monornapar arerar
Meau (II) u Terparnapat anerar kodaasTta(ll))u mpucyTCTBIM MeTaHOAa U TIOAyJeHHBI pacTBOP
XpaHUAM AAs  KpucTaaausanuiiUepes HekoTopble BpeMs HabAIO0 JaeMble KpUCTaAAbl
aHaauauposaan .OrpeeaeHsl POPMYABI STVIX KPVICTAAAOB.

3akaroueHne

OC_Y MIeCTBA€H CMHTEX HEKOTOPBIX ITPOM3BOAHBIX IIMpa3oda U MX KOMILAEKCOB M€E€TaAA0B,
COCTaB M CTPYKTypa KOTOPBIX AOKa3aHa COBpEeMEHHbIMIL Cl)I/ISI/IKO-XI/IMI/I‘{eCKI/IMI/I MeTOoaaMI.

YCTaHOBAeHO, 9TO CMHTEe3MPOBaHHbIE COCAVHEHIIT SIBASIIOTCSI E)CIDCI)QKTI/IBHI)IMI/I I/IHFI/I6I/ITOpa-
MII OKMCAEHVII YyIA1€BOAOPOAOB, ME€XaHI3M aHTVMOKNCANTEABHOIO ,ZI,GI7[CTBI/ISI KOTOPBIX 3aKA1049a-
eTCs B O6prBe LIeren OKMCAEHUS 10 peaknumn € IepoKCUAHBIMI pagliKaldaMl, a AA51 HEKOTO-
PBIX- M1 KaTaAUTINYIECKOM Pa3A0>KEeHNN ITTIAPOIIEPOKCIAOB Ha MOAEKYASIPHBIE ITPOAYKTDI.
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FILLING ASSISTIVE GAP TECHNOLOGY BY USING A
TEMPERATURE SENSOR
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ABSTRACT

Since the loss of the upper extremities has a direct impact on a person's outlook on life, it creates many social and
psychological problems for people with disabilities. Even if they cope with the problems they face on a daily basis,
society from time to time reminds them of their weaknesses, which could lead to suicide or worse. The study found that
one in every 150 people with disabilities has attempted suicide in the last 12 months due to daily problems. To
overcome these problems, I decided to develop a brain-controlled device called BioHand, which aims to improve the
lives of people with disabilities by restoring their physical movement with its temperature function. Keywords: Bionic
Hand, Gesture, Prosthetic.

BiIOHAND-TEMPERATUR SENSORUNDAN iSTIFADO EDOROK KOMOK BOSLUGU TEXNOLOGIYASINI
DOLDURMAQLA OLIL INSANLARIN SOSIAL STIQMALARA QALIB GOLMOSi UCUN HAZIRLANMIS
BIONIK ©ZA

XULASO

Ust atraflarm itirilmosi insanin hayata baxisina birbasa tesir etdiyinden bu fiziki mehdudiyyatli soxslorda bir gox
sosial va psixoloji problemlar yaradir. Onlar giindaslik iizlegdiklari problemlsrin 6hdesindsn galseler bels camiyyat
vaxtasirt intihar kimi pis naticelare yol agacaq zsifliklorini xatirladir. Aparilan arasdirma naticasinde malum olub ki,
alilliyi olan har 150 naferden biri son 12 ayda giindslik problemlars gore intihara cohd edib. Bu problemi aradan
qaldirmaq tglin olilliyi olan insanlarin temperatur funksiyas: ile fiziki harakatlorini barpa edarsk hayatlarm
yaxsilagdirmaq maqsadi dastyan, beyinle idars olunan BioHand cihazini hazirladim.

Acar sozlar: Bionik qol, Jest, Protez.

BIOHAND-YITPABASIEMASI MO3I'OM POBOTALIMMOHHASI KOHEUHOCTD A4 ITPEOAOAEHWS
COLIMIAALHOVI CTUTMBI Y MIHBAAVAOB C IIOMOIIBIO 3AIIOAHEHUS BCIIOMOT' ATEABHON
TEXHO/AOI'MHN GAP C ICTIIOAb30BAHUEM AATUNKA TEMITEPATYPBI

PE3IOME

ITockoABKY IIOTEpsI BEPXHUX KOHEYHOCTEl! OKa3bIBaeT HEIIOCPeACTBEHHOE BAVISIHYE Ha MUPOBO33PEHIIe Ye10BeKa,
OHa CO3/aeT MHOYKECTBO COITMaABHBIX U TICUXOAOTMIECKIX ITPODAEM AAs AI0AENT C OTPaHIYEHHBIMI BO3MOXKHOCTSIMIL.
Jlaxke ecay OHM CIIPaBASIIOTCS C ITpobeMaMy, ¢ KOTOPBIMM CTaAKUBAIOTCS €KeAHEeBHO, OOIIIeCTBO BpeMsI OT BpeMeH!
HaITOMJHaeT UM 00 MX cAabOCTsIX, KOTOPBIe MOTYT HPVBECTI K CAMOYOMIICTBY 1AM MOXy>XKe. VlccaeaoBaHue 1ToKas3alo,
9TO KaxKablii 150-i1 YeA10BeK ¢ MHBAAMAHOCTBIO 3a IIocAeHNe 12 MecsLieB IbITaAcs IIOKOHUUTH JKI3Hb CAMOYOMIICTBOM
13-3a TIOBCeJHEBHBIX Ipo0aeM. YUToOnl mpeojoaeTs 9Tu MpobAeMBl, s pelna pa3paboTaTh yIIpaBAseMoe MO3IOM
yCTpOlicTBO 1107 HaspaHmeM BioHand, measio xoToporo ssasercs yaydineHue KU3HM AIOAei C OrpaHMYEeHHBIMM
BO3MO>KHOCTSMM ITyTeM BOCCTAHOBAEHIIS VX (PUBIIECKIIX ABVKEHUI C IIOMOITIBIO (PYHKIINI TeMITePaTypBl.

Karouesbie ca0Ba: OMoHIIeCKas pyKa, KecT, IIpoTes.

1. Introduction

In contrast to the loss of a limb, there are limitations that can lead to functional problems
after the loss of a limb. The end of this loss leads to trauma, dysvascularity, and neoplasia.
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Amputation of the upper extremities occurs in the most productive working years (60%)
between the ages of 16-54. In the last 12 months, one in every 150 people with disabilities has
attempted suicide due to daily problems. Expectations of intelligent bionic loss indicate that
functional requirements are very high in this group of the physically challenged. Some kind of
auxiliary tool or technology is needed to restore some of the lost function, increase the recovery
process, or restore the ability of the currently missing anatomy. The prosthesis, which can be
easily controlled by the arm with an EMG signal, is a major step toward health technology in
research on the production of the hand. After doing extensive research on the existing device, I
listed the shortcomings, analyzed the designs, and decided to develop my own local, improved
bionic hand.

A. Problem Statement

It seems certain that most patients who have a limb amputated are going to experience both
psychological and social problems. To say a patient is feeling low" after such an operation can
imply a short-term transitory problem, but to say a patient is 'grieving' over the loss of an arm,
which would include periods of depression, implies the need for a much longer period for
adjustment. The loss of a hand can be devastating, and the functional limitations following hand
loss are catastrophic. Hand amputees start feeling disabled all the time. Even if they can handle
it, from time to time, society will remind them about their disabilities, which may lead to suicide.
In order to overcome these challenges, the bionic hand restores the capability of the anatomy by
filling relevant assistive technology gaps in the healthcare industry.

B. Major goals
There are three major factors in the function of an intelligent bionic hand:

a) to install a remarkably lifelike prosthesis that has the potential to help the amputated
person perform simple daily tasks and to make the healthcare industry more accessible for them

b) to minimize the number of fractures that may occur. Most prosthetic limbs break because
they are made of hard materials with small frictions on them. So they can't bend when they
touch a hard surface. To reduce the level of friction between the joints of the hand, it is necessary
to avoid small protrusions. I envisioned the development of BioHand using rubber and silicone
to make fingers flexible and able to withstand great force.

) to achieve maximum results with a minimum budget
2. Research and Methods

The BioHand attaches to the body via a customized compression cup with sensors that
contact the skin. These sensors (electrodes) are placed on the user’s bare skin above two pre-
selected muscle sites. When a user: 1. puts on their bionic arm; 2. flexes muscles in their residual
limb just below their elbow, and 3. reads data from nerves, surface electrodes translate those
contractions to a microprocessor, which triggers tiny, battery-powered motors to move the hand
by sending them to a computerized control system outside of the body. These vibrations deep in
the muscle create an illusion of intuitive and proportional movement that tells the brain when
the hand is closing or opening. When your muscles are tense gently, the bionic hand will move
more slowly, and when they are tense firmly, it will move more quickly. Electrical impulses in
the nervous system convey information between brain cells or along the neurons in the
peripheral nerves that stretch throughout the body. These signals drive the actuators of the body
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and provide feedback in the form of sensation, limb position, muscle force, and so on. By
inserting electrodes directly into muscles or wrapping them around the nerves that control the
contraction of the muscles, I sent commands to those electrodes that roughly replicate the signals
associated with moving a hand, standing up, or lifting.

Innovation in research: Temperature sensor

The lack of temperature sensitivity of the myoelectric prosthesis limits the daily activities of
amputated people. To this end, we investigated a non-invasive temperature sensing method to
teach amputates the ability to sense temperature with psychophysical sensor replacement. We
put additional adjustable fingertip sensors on the prosthesis to give it a real touch, including
pressure, cutting, and temperature. In addition, the GY-906 (temperature sensor), a key
component in temperature measurement, functions as an infrared thermometer for non-contact
measurements. We have the opportunity to get advanced information about the temperature of
the liquid through GY-906 at a distance of 2-3 cm without touching the water. To level the
temperature, we preferred yellow, red, and green.

Electrodes.

Bionic arms are attached to the body by special compression with sensors in contact with
the skin. These sensors (electrodes) are placed on the user's bare skin over two pre-selected
muscle areas. The 8 servo motors are used to drive the Bionic hand. Where the 5 servo motors (S1
to S5) are used to drive the 5 fingers of the Bionic hand and the servo motor S6 is used for the
wrist moment of the Bionic hand and the servo motors S7 and S8 is used to provide the elbow
moment to the Bionic hand. The microcontroller used here is ATMEGA2560 which performs the
data processing and drives all the servos attached to it.

Cost.

Limb loss presents an interesting paradox: although it may permit escape from a potentially
lethal situation, it may result in subsequent cost consequences. Some studies have found the cost
of limb loss; others have not. If costs are high, they may dictate against retaining the ability to
drop an appendage. I use a large data set derived from the study of normal prototypes to
investigate the role of the cost compared with the BioHand prototype.

METHODS

Firstly, just two backbone pieces were attached to the Bionic hand and controlled by two flex
sensors. After the successful actuation of these two fingers, the rest of the fingers were tied up
with servos, tested, and controlled (fig.1) Furthermore, the 2 potentiometers for elbow control
and the accelerometer for the wrist control of the bionic hand were added, and the arm was
designed.

Normal prototype Approximate
Components needed Cost

(U.S. Dollars)

EEG-based headset (including battery and software) 400
Arduino nano 25
MGOI0S servo, Metal gear with one bearing 95
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Smart network sensors 150
Raspberry PIII & Arduino Mega 60

GY-906 (temperatur sensoru) 14

Total cost 744
BioHand prototype Approximate
Components needed Cost

(U.S. Dollars)

Arduino nano 18
MG90S servo, Metal gear with one bearing 25
(One finger Metal Servon costs five dollars. Given that we have five fingers in one hand
the result is a total of twenty-five dollars)
Smart network sensors 6
Raspberry PIII & Arduino Mega 30
GY-906 (temperatur sensoru) 7
Total cost 86
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XULASO

Kortonkalonin somatik azalo toxumast mezoderma qgatindan formalasan somitlorin dorzomedial hisseinda olan
miotomlardan yaranir. Burada emsls gelon mioblastlar toyinat yerlorine determinasiya olunaraq miosepta daxilinda
horoket edorok golirlor. Mioblastlar hadoflodiklori nahiyaye goldiklori zaman ilk avvel azalo plastinkasi
adlandirdigimiz qurulus emsle getirirlor. Bu qurulusun mévcudlugu kertonkslode g¢ox qisa vaxt cokir. Ozels
plastinkasinda niivelerin say1 az olur ve uzunluglar1 qisadir. 9zale plastinkasmin terkibinde niivelar sitoplazmada
miixtalif yerlards yerlasir vo formaca miixtslif qurulusludurlar. Daha sonradan niivelarin saymin artmasi endomitoz ve
mioblastlarin plastinkaya birlesmasi yolu ila bas verir. Ozalo plastinkast amale goldikden qisa miiddetden sonra ona
yeniden mioblastlar birlesir ve uzunsov forma alir. Artiq nizamh qurulusa malik miosimplast formalasmis olur.
Embrionun sonraki inkisafinda yiizlorlo mioblastlarin bir-birina toxundugu hisselorde membranlar dagilaraq
sarkoplazmatik retikuluma gevrilirlor. Bunun naticasinde uzun miotubul yaranir.

Acar sozlar: histoloji qurulus, azala plastinkasi, mioblast, miotub, miosit

EMBRYOLOGICAL AND HiSTOLOGICAL ANALYSIS OF SKELETAL MUSCLES OF LIZARDS
(REPTILiA, SQUAMATA)

ABSTRACT

Migration of myoblasts are essential to generate the skeletal muscles. When myoblasts reach their target area, they
first form the muscle plate. The existence of this structure in lizard takes a short time. The number of nuclei in the
muscle plate is small and their length is short. Muscle plates are fused with myoblasts to form a large syncytia for
producing myosymplast. During the further development of the embryo, related parts of membranes of myoblasts
disintegrate and become the sarcoplasmic reticulum. As a result, a long myotube is formed. After the growing
myofibrils in the myotubes push the nucleies into the cytoplasmic membrane to perform their functions well. If the
nucleus retains in the center, it impedes contraction of skeletal muscle fibers and slows down the differentiation of
muscle fibers.

Key words:histological structure, muscle plate, myoblast, muscular tube, myocyte.

DMBPUOAOTMYECKUN Y1 TUCTOAOTMYECKI AHA M3 CKEAETHBIX MBIIIILT SIIITEPULL
(REPTILIA, SQUAMATA)

PE3IOME

Murpanmsa M1o04acToB HeoOXoAuMa AASl CO34aHUA CKeAeTHBIX M. Koraa Mmo6a1acTsl AOCTHUTaIOT CBOEN
I1eAeBoit 064acTy, OHM cHadada GOPMUPYIOT MBIIIeUHyIO TAacTyHy. CylrecTBoBaHMe STOM CTPYKTYPHI Y SAIIePUITLI
Tpebyercss 04eHb KOPOTKOe BpeMs. Umcao siaep B MBIIIIEYHON I11aCTHMHE Malo UM MX AAVHA KOPOTKas. MelreqHast
TAaCTMHKa CAMBAeTCA ¢ MuobaacTamMy, obpasyst 00AbIIIe CUHITNTUY 4451 00pa30oBaHIsA MUOCHMITIAACTOB. B mmporiecce
JAAABHENIIIIeTO Pa3BUTHA SMOpPMOHA CBA3aHHBIE YacTM MeMOpaH MMo01acTOB pPacrajaloTcs ¥ CTAHOBSITCS
CapKOIL1a3MaTHIecKol ceThio. B pesyabTaTe obpasyeTcst AAMHHasA MbIIedHas TpyOka. Ilocae Toro, Kak pacrymye
MUopUOPNAABI B MBIIIEYHBIX TPYOKax IIPOTaJKMBAIOT sJpa B IIUTOILAa3MaTHIECKYI0 MeMOpaHy, YTOOBI XOPOIIO
BBIITOAHATH cBou QyHKIMU. Ecam s4po ocraeTcs B LieHTpe, DTO IPEIATCTBYET COKPAILEHMIO BOJAOKOH CKEAETHBIX
MBI U 3aMeAAsteT AudpdepeHITaniio MBIIIEYHBIX BOAOKOH.

KAatoueswvie croea: zucmorozutieckoe crpoerue, MululeHasi HAACHUHKA, MUOOAACH, MbluleuHaAs mpyOKa, MUoUum.
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GIRIS

Kartankolanin skelet azalo toxumasi canlinin 6ziiniin harakatini, qgidalanmasini, qorumasini,
¢oxalmasmi, miihits uygunlagsmasini tomin edir. Bu toxumanin asas1 orqanizmin fordi inkisafi-
nin ilkin dovrlerinden qoyulur, ancaq bir orqan kimi tam formalasmasi postembrional dévrda
ds davam edir.Bu toxuma reptililarin tebistde dinamikliyini temin etmakl yanasi, biosenozun
tarazligmin qorunub saxlanmasinda ve heyvanlarin trofiki slagesinde da miihiim rol oynayir.
Nozaro alsaq ki, siirlinenlor bir sira parazitar ve infeksion xastoliklorin dasiyicisidir, onda
aparilan todqigatin aktuallig bir daha aydin olur.

MATERIAL VO METODLAR

Tadqiqat isi 2009-2020 illarde ATU-nun tibbi biologiya ve genetika kafedrasinda ve ATU-
nun Moarkazi Elmi Tadqiqat laboratoriyasmin morfologiya sobasinds aparilmisdir. Histoloji
todgiqatlar {igtin bi¢imli ilanbas -Ophisops elegans (Menetries,1832), zolaqhi yasilkertonkslo -
Lacerta strigata (Eichwald, 1831), ve xazar nazikbarmaq gekkou -Tenuidactylus caspius (Eichwald,
1831) kartenkalalarindan istifade olunmusdur. Bu kartenkalalrin embrion ve yetkin fordlarinin
skelet azalalerindan alinmus preparatlarin histoloji analizini aparmagq tigiin ise uygun metodiki
usullardan istifade olunmusdur. Anatomirs olunaraq somatik azslalerden niimuns gotiiriilarak
5 %-li formalinds fikss olunmugsdur. Ozalalarden preparatlar hazirlanmasi zamani toxumanin
hom uzununa, hom ds koéndoslenine histoloji kesiklori aparilmigdir. Homin niimunslarden
parafine hopdurulmus bloklar hazirlanaraq sanni mikrotomu vasitasilo 7-10 mikron qalinhginda
kasiklar alinib agya stisesina kiigiirtilmiisdiir. Sonrak: histoloji ve sitoloji tedqiqatlar laboratoriya
soraitinds aparilmisdir. ©vvelca preparat deparafine olunur, daha sonra hemotoksilin-eozin
boyalar1 ilo roenglonib. Mikroskopik tadgiqatlar {i¢lin hazir olan preparatin {izeri balzamla
ortiilditkden sonra onun hom uzununa, hom do kondslonine tesviri mikroskop altinda
izlonilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Kortonkalonin embrional inkisafina nazer salsaq gorerik ki, mayalanmadan darhal sonra
blastodiskin perivitalin sahasinde doayiskenliklor amals golir. Bunun sayssinde diger spermata-
zoidlarin riiseym diskins daxil olmasi miimkiin olmur. Blastodiskin ortasindan birinci béliinma
xotti gedir vo iki blastomer amals golir. Ilk giinlords yumurta daxilinds bioloji prosesler daha
intensiv gedir. Blastomerlorin say1 diger giinlorde artmaga davam edir. Blastodiskin diametri
artir, kenari nisbaton qalmlasir, daha sonra ise animal qiitbiin orta hissesinden qabarma gedir vo
todricon kiimbazo oxsar riiseym diski formalasir. Riiseym diskinin kenarinda iri ve xirda danoli
yag dansleri toplanir. Yumurtanin hansi veziyyetds olmasindan asihi olmayaraq riiseym diski
hamise blastodiskin animal qiitbiinds yerlasir. Daha sonra yag denaleri qruplasir ve naticade
irilogir. Riiseym diskinda iri hiiceyralorden ibarat morulla amale golir. Morullanin hiiceyrolari
intensiv boliiniir ve kicik hiiceyralarden ibaret olur. Hiiceyralerin boliinmasi ve olgiilarinin
azalmasi blastulanin yaranmasma sebeb olur. Boliinmslerds blastomerlarin saymin artmasi
handosi silsile ilo gedir. Qastrulanin amsalo golmasi zamani blastodiskin sathinds kenar xatt
aydin goriiniir ki, o da sonradan riiseym dilciyina gevrilir. Hiiceyralorin desinxron boliinmasi
davam edir ve tadricen asinxron boliinmaya kegir. Blastodisk qalinlasir, kenar1 bir gader asag:
diistir, sethi ise dansli sakil alir ve blastodisk yastilagir. Blastodermanin arxa nahiyyasi qalnlagir
va kenar sath meydana ¢ixar. Daha sonra riiseymin govdasinin seqmentlosmosi baslayur.

Kartonkelonin somatik azslo toxumasmin asasmi somitlorin dorzomedial hisseinde olan
miotomlardan 6z baslangicimi gotiirmiis mioblastlar togkil edir. Bu mioblastlar miogenez
istiqamatindo determinasiya olunaraq miosepta daxilinde haroket edarek golocok azalo
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gruplarmin yerlagacoyi yerlors miqrasiya edirlor. Mioblastlarin bir mioseptden digsrine
miqrasiyasida istisna hal deyil ve kartankeslonin embriogenezinds ¢ox miisahids olunur. Miogen
elementlarin ilk differensasiyast embrionun bas hissasinden baglayir. Kartankalonin
embriogenezinds mioblastlar miotomlardan ayrildiqda ve migqrasiya etdikde onlarin arasmnda
digar toxuma mansgali hiiceyralar rast gelinmir. Miqrasiya eden hiiceyralor bir-birini tamiyir v
miqrasiya zamar biri hiiceyra diger hiiceyrs tigiin subsrat rolunu oynayir, mioblastlarmn
membranlarinda yerlogson =ziilallar biri-birini taniyir. 9zslo hiiceyrolorinin miqrasiyasinda
hiiceyralorin hadaf noqtesi ¢ox shamiyystlidir. Miqrasiya toxuma differensasiyasi ils
slagadardir. Emrionun bas ve govde hissasinda yerlogon miotomlarda intensiv miqrasiya bas
verir, quyruq hissaeds ise nisbaton zsif miqrasiyaya bas verdiyini miisahide etmisik. Somatik
azale elementtlorinin differensasiyas: ilo onlarin miqrasiyasi diiz miitenasibdir. Ozala
toxumasinin differensasiyasi embrionun biitiin badan hissalarinde eyni templs getmadiyi kimi
mioblastlarin da miqrasiyas1 badenin biitiin hissalarinds oxsar formada ve tempda getmir.

Kartankalanin somatik azslelarinin embrional inkisafini tadqiq edarken miiayyen etdik ki,
azals plastinkasi marhsalasinin ilkin slamatlari mévcuddur. Aragdirmalarimiz gostordi ki, azalo
plastinkas1 adlandirdigimiz bu qurulusun tarkibinds niivelarin say1 azdir ve boyu qisadir ona
gora bu qurulus miosimplastdan farqlenir. Ozals plastinkasmin terkibinds niivelar sitoplazmada
miixtalif yerlorde yerlagir veo formaca miixtslif qurulusludurlar. Daha sonradan niivelarin
saymin artmasi endomitoz ve mioblastlarin plastinkaya birlesmasi yolu ilsbag verir. Ozala
plastinkas1 amoalo goldikdon qisa miiddatdon sonra ona yenidon mioblastlar birlagir vo ya
birnego kicik plastinka bir-biri ile birlagerok uzunsov forma alir. ©zals 16vhaleri birlogon zaman
onlar yiiksok plastikliyo malik olurlar, icerisinde ise formalasmis miofibrillor olmur. Artiq
nizaml qurulusa malik miosimplast formalasmis olur. Embrionun sonraki inkisafinda yiizlorla
mioblastlarmn bir-birine toxundugu hissslorde membranlar dagilaraq sarkoplazmatik retikuluma
gevrilirlar. Bunun naticesinde uzun miotubul yaramr (Hagxxadgpos Ax.A. 2007). Miotubullarda
¢oxlu niivaler olur ve onlar ilk vaxtlarda borunun markezinds yerlasirlor. Onun daxilinds
yaranan yeni miofibrillor borunun periferiyasinda olurlar. Daha sonra miotubullarda artan
miofibrillor funksiyalarimi yaxs: yerino yetirmak tiglin niivalari sitoplazmatik membrana dogru
siasdirirlar. Ogar niive markezde qalsa skelet azals liflarinin yigilmasina maneacilik toradir v
azale lifinin differensasiyasmni langidir. Miosimplastlarda nazik (aktin) ve qalin (miozin)
filamentlori mikroskopda gormak olur ($okil 1).

Sakil 1. Eninazolaqh skelet azalosinin miosimplastlarinda nazik ve qalin filamentlarin mikroskopda goriiniisii

Mioblastlarin bir gismi miotubullarin smsle gslmasinds istirak etmir. Homin hiiceyralar
bazal membranla miotubulun arasinda qalaraq miosattelit hiiceyrslorini emsals gotirirlor. Miosat-
telitlor ve boazi qurmizi siimiikiliyi hiiceyralori boliinarok zadslonmis eninazolaql skelet azalo
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toxumasimnin barpasini tomin edirlar. Miosimplastin daxilinds niivaler endomitoz yolla boliiniib
coxalir (Haaxados Ax.A. 2014). Tam formalasmus bir miotubul ve sattelit hiiceyrolori bazal
membranla shats olunub bir azale lifinin ssasin qoyurlar (Curtin N.A. 2005). Miosattelit hiicey-
ralari miosimplastin sathina ¢ox yaxin yerlagdiyi ve bazal membranin altinda oldugu {iciin isiq
mikroskopu vasitasilo onu gormak o gadar do asan olmur. Elektron mikroskopu vasitssile bu
hiiceyralor agkar olunur ve formasi iy gakillidir. ©zals lifinin sarkolemmas1 bazal membran va
miosimplastin plazmolemmasmdan ibaret olur. Miosimplastin plazmolemmasimn iizerinds
motor neyronlarm aksonlari ila six slagelenmis hisse de olur. Kertenkalenin skelet azalolorinin
qurulusunu aragdirarken orada rengins gore ii¢ tipde olan azals lifi miisyyen edilir. Qirmizi
liflar sakit teqgalliis edir amma, gec yorulur va atrafinda ¢oxlu miqdarda kapilyarla shats olunur.
Aqiq rongli liflar tez-tez yigilir, tez ds yorulur, diametrlari qirmuz: liflare nisbaton boyiikdiir, tor-
kibinda glikogenin miqdar1 ¢oxdur. Araliq lifler ise adindan gortildiiyii kimi rongins ve funksi-
yasina goro araliq movqe tutur. Har bir azale daxilinde bu liflorin tigtine da rast gelmak olur.
Otraflarda yerlosan eyni nov skelet azalalarini arasdirdigimiz zaman zolaqh yasilkertonkeloda
qurmuzt liflar diger iki kertenkalays nisbston cox miisahide olunur. Xezar nazikbarmaq gekko-
nunda eyni azalalarde agiq rengli liflar daha ¢cox miisahids olunur. Bu da gekkonun saquli vaziy-
yotde olan substratlar {izerinds qisa zaman arzinda ¢ox cald harokat etmasine sebab olur (Naca-
fov C.9. 2014). Bigimli ilanbagin atraflarda araliq liflor diger iki kartonkelaye nisbaton iistiinliik
toskil edir. Skelet azalasinin tipi (rongine gora) orada yerlason mifibrillorin tipinden, mitoxondri-
lorin saymndan, mioglobinin, glikogenin miqdarmdan, qan damarlarinin sixhigindan asihdir.
Ozale lifinin diyametri kartonkelonin noviinden, yasmndan, heyvanin 6lgiisiinden ve azalenin
funksional vaziyyatinden asili olaraq dayisir. ©zals lifinin diyametrine har bir kartankelanin
miixtolif nahiyslarinds forqli olur. ©zsle liflorinin sarkomerlari koertonkslslords yaxsi nazare
carpir. Hor bir azols lifi xaricdon endomiz ilo Ortiiliib ve bir-birindon ayrilib (Garland T.Jr
1994).Yoni eninozolagh azals lifi yaninda yerlagon diger ozaloye heg vaxt tomas eds bilmir.
Ozalenin enins kosiyini aragdirdigimiz zaman endomizlar bir-biri ils ve azals lifllari destesini
shate eden perimizls slagalendiyini goriiriik. Perimiz endomizs nisbaten qalin olan birlasdirici
toxuma arakesmasidir. Ozals liflerinin dasteleri epimiz vasitesils birlagerak azale orqanini amale
gotirir (Higham T.E.2010). Epimiz lifli birlosdirici toxumadan ibarat olub perimizle slagalidir.
Endomiz, perimiz vo epimizin qalnligl azslonin ndviindan, heyvanin yasindan ve yasadig:
ekoloji soraitden elaca do azalenin yerina yetirdiyi funksiyadan asili olaraq dayisir.
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“Journal of Baku Engineering University- Kimya ve Bioloji" 6nceler yayimlanmamis orijinal ¢aligmalari ve
yazarin kendi arastirma alanin-da yazilmig derleme makaleleri kabul etmektedir.

Makaleler ingilizce kabul edilir.

Makaleler Microsoft Word yazi programinda, (journal@beu.edu.az) adresine gonderilmelidir. Génderilen
makalelerde sunlar dikkate alinmalidir:

Makalenin bagligi, yazarin adi, soyadi,

Is yeri,

E-posta adresi,

Ozet ve anahtar kelimeler.

Ozet 100-150 kelime arasinda olup 9 font biiyiikliigiinde, makalenin yazildig: dilde ve yukarida belirtilen iki
dilde olmalidir. Makalenin her ii¢ dilde yazilmis 6zeti birbirinin ayni olmalidir. Anahtar kelimeler uygun 6zetin
sonunda onun yazildigi dilde verilmekle en az ii¢ s6zciikten olusmalidir.

Makalede UOT ve PACS tipli kodlar gosterilmelidir.

Makale sunlardan olugmalidir:

Giris,

Arastirma yontemi

Aragtirma

Tartigma ve sonuglar,

Istinat Edebiyati Rusca oldugu halde orjinal dili parantez icerisinde gostermekle yalniz Latin alfabesi ile ve-
rilmelidir.

Sekil, Resim, Grafik ve Tablolar baskida diizgiin ¢ikacak nitelikte ve metin igerisinde olmalidir. Sekil, Re-
sim ve grafiklerin yazilar1 onlarin alt kisimda yer almalidir. Tablolarda ise baslik, tablonun {ist kisminda
bulunmalidir.

Kullanilan kaynaklar, metin dahilinde késeli parantez igerisinde numaralandirilmali, ayn1 sirayla metin so-
nunda gosterilmelidir. Aym kaynaklara tekrar bagvuruldugunda sira muhafaza edilmelidir. Ornegin: [7,seh.15].

Referans verilen her bir kaynagin kiinyesi tam ve kesin olmalidir. Referans gosterilen kaynagin tiirii de eserin tii-
riine (monografi, derslik, ilmi makale vs.) uygun olarak verilmelidir. [Imi makalelere, sempozyum, ve konferanslara
muracaat ederken makalenin, bildirinin veya bildiri 6zetlerinin adi da gosterilmelidir.

a)
b)

c)

Ornekler:

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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