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AZORBAYCANDA APIDAE (HYMENOPTERA, APOIDEA) FOSILOSI ARILARININ
TROFIiK OLAQOLORI VO ZOLAQLI ARILARIN SUTKALIQ AKTIVLIYI

Xiilaso

Mogaloda Azorbaycanda yayilmis Apidae fasilosi arikimilorinin név torkibi (20 cinss aid 231
nov) va trofik olagoalori barods molumat verilir. 2 stasionar montogads (Qazax rayonu, Damirgilor
kondi vo Nax¢ivan MR, Ordubad rayonu, Agdora) zolagli arilarin yem toplamasinin sutkaliq
aktivliyi vo abiotik amillordon asililig1 6yronilmisdir. Toadqigat miiddstinds 1-ci mantagads 5, 2-ci
montogads 2 ndv zolaql ar1 geyds alinmigdir.Miioyyon edilmisdir ki, zolaqglt arilarin on aktiv ugus
saat 12%-17%-dok miisahido edilir. Havanin temperaturu 8-10 °C olduqda onlar artiq isloy bilirlor,
amma stabil ucus ii¢iin optimal temperatur 22-24 °C-dir. Homginin yiiksok riitubatlilik soraitindo
daha aktivdirlor.

Acgar séozlav: arikimilor, trofik alagolar, tozlanma, sutkaliq aktiviik, ugus dinamikasi
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Trophic relationships of bees family of Apidae (Hymenoptera, Apoidea) in Azerbaijan and
daily activity of bumblebees

Abstract

The article provides information on the species composition (231 species belonging to 20
genera) and trophic relationships of Apidae family bees distributed in Azerbaijan. In 2 stationary
locations (Gazakh region, Demirchilar village and Nakhchivan MR, Ordubad region, Aghdara), the
daily activity of foraging of striped bees and its dependence on abiotic factors were studied. During
the research period, 5 types of striped bees were recorded in the 1st station and 2 types in the 2nd
station. It was determined that the most active flight of the striped bees is observed between 1200
and 1700 hours. They can already work when the air temperature is 8-10 OC, but the optimal
temperature for stable flight is 22-24 0C. They are also more active in high humidity conditions.

Keywords: bee relationships, trophic relationships, pollination, daily activity, flight dynamics

Giris

Aktiv tozlandiricilar olan arikimilor (Hymenoptera, Apidae) entomofil bitkilor olan biitiin
ekosistemlorin elementidir, boreal vo dag ekosistemlorinds daha shamniyyatli rol oynayirlar, bir
sira morfo-ekoloji xilisusiyyatlorina gérs mithiim tozlandiricilardir (Popov, 2007: 1). Azarbaycanda
bu fosilonin 3 yarimfasilosinin — Nomadinae, Xylocopinae vo Apidae 231 novi yayillmisdir.
Nomadinae yarimfasilosi arilar1 kleptoparazitik hoyat torzi kegirir vo entomofil bitkilorin
tozlanmasinda istirak etmir. Digor 2 yarimfasiloys aid arilarin miixtalif morfoloji vo ekoloji
uygunlagmalar1 hesabina oldo etdiklori nektar va tozcugla gidalanmasi onlara ailonin biitiin inkisaf
dovrii boyu ekosistemlorin ehtiyatlarindan maksimal istifado etmok imkani1 verir. Bu saboabdan onlar
effektiv tozlandiricilardir.

Arilarin sutkaliq aktivlik rejiminin dyronilmasinin boyiik shamiyyati var, belo ki, biitiin biotik
vo abiotik amillor yem toplayan isci arilara tosir edir. Dagliq iqlim soraitindo ekstremal yuxari
temperaturlarin olmamasi (35 °C-don yiiksok) va kifayst godar yiiksok riitubst giiniin biitiin isiql
saatlarinda zolaqli arilarin yiiksok aktivliyini stimullagdirir. Sutkaliq yem toplama aktivliyini,
tozlanmaya abiotik amillorin (temperatur, riitubat vo buludlulug) tasirini &yronmoak mogsadilo 2
stasionar montogodo tosadiif edilon zolaqli arilar iizorinds todqiqatlar apartlmisdir.

Material vo metorika. 17.06-23.06.2021 tarixlorinds Qazax rayonu (Domirgilor kandi: N 41 05
19; E 45 15 55, h — 508 m ) va 06.07-13.07.2021-ci il tarixlorindo Nax¢ivan MR-nin Ordubad
rayonunda (Agdara kondinda (N 39 06 37; E 45 54 50, h — 2000-2500 m) stasionar montagalords
zolagl arilarin sutkaliq aktivliyini miioyyan etmok mogsadils sshor saat 5°°-dan axsam 19%°-dok hor
2 saatdan material toplanmigdir. Havanin temperaturu Naxc¢ivanda 32-42 o°c., Qazaxda 26-30 °c
geyds alinmigdr.

Material toplanmast iimumi entomoloji metodlarla, ugotu Yu.A. Pesenkonun metodikasi
asasinda (Pesenko, 1972: 91), novlarin toyinatt AMEA Zoologiya institutunun “Quru onurgasizlar1”
laboratoriyasinda Leica EZ4D mikroskopu altinda «The determinant of insects of the European part
of the USSR», P.H.Williams, C.D.Migenerin toyinedicilori vasitssilo aparilmisdir (Paul, Williams,
2008: 46-74, Michener, 2007: 207, Sliyev, 2013: 18).

Azorbaycanda Apidae fasilosine mansub 20 cinso aid 231 nov askar edilmisdir 9 Cadval 1).
Nomadinae yarimfosilosi ndvlerinin hamisi kleptoparazitdir vo tozlanmada istirak etmir, digor 2
yarimfasilonin-Xylocopinae vo Apinae novlori (153 nov) entomofil Dbitkilarin  somorali
tozlandiricilaridir.
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Cadval 1.
Azarbaycanin Apidae fasilasi arilari.
Ne Yarimfasilalor vo cinslor Novlorin say1
I Yarimfasilo Nomadinae
1 Cins Nomada 70
2 Cins Epeolus 3
3 Cins Biastes 1
4 Cins Pasites 2
5 Cins Ammobatoides 2
I Yarimfasilo Xylocopinae
6 Cins Ceratina 10
7 Cins Xylocopa 5
Il Yarimfosilo Apinae
8 Cins Tetralonia 17
9 Cins Eucera 16
10 Cins Habropoda 2
11 Cins Clisodon 2
12 Cins Amegilla 10
13 Cins Paramegilla 2
14 Cins Heliophila (=Anthophora) 2
15 Cins Melecta 3
16 Cins Anthophora 23
17 Cins Pseudomelecta 1
18 Cins Thyreus 3
19 Cins Bombus 48
20 Cins Psithyrus 9
Comi: 231

2021-2023-cii illarda aparilmig tadgigatlar vo adobiyyat malumatlar1 (Aliyev, 2005:284, Aliyev,
Kamarli, 2008:200, Popov, 2009: 29, Aliyev, 2011: 68, Aliyev ,Huseynzade, 2018: 4, Aliyev,
Huseynzade, 2018: 90) naticasinds Xylocopinae vo Apinae yarimfasilalorina mansub névlarin trofik
olagalari 6yranilmisdir (codval 2).

Cadval 2.
Xylocopinae va Apinae yarnmfasilalari cinslori arikimilarinin trofik salagslari.
Cinslar Bitki novlari
Tetralonia Taraxacum stenolepium, Solidago virgaurea, Aster alpinus, Allium cepa,

Cynoglossum officinale, Nonnea armeniaca, Echium rubrum, Verbascum
cheiranthifolium, Brunella lacineata, Betonica grandiflora, Salvia glutinosa,
Tilia cordata, Lavatera thuringica, Malva silvestris, Zygophullum atriplicoides,
Peganum harmale, Carduus sp., Pyrus sp.,Trigonella cangellata, Medicago
coerulla, Dorycnium intermedium, Convolvulus arvensis, Caletegia sepium,
Dracacephalum ruyschionum, Tenerium hutcanicum, Thymus transcaucasicus,
Sishymbrium irio, Echinops galaticus,Salvia tescuicola, Salvia verticilata,
Oruganum vulgare, Odonthides glutinosa, Salix sp. Astragalus sp., Euphorbia
helioscopia, Zygophyllum fabago, Inula cordata, Cirsium arvense,
Pterocephalus plumosus, Taraxacum sp., Cephalaris syriaca, Malva
mauritiana, M.neglecta, Althaea cannabina, Erodium cicutarium
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Eucera

Trifolium campestre, Medicago lupulina, Securigera securidaca, Anthemis
candidissima, Cirsium echinus, Minuartia hybrid, Anchusa italic, Hyachinthus
orientalis, Inula glandulosa, Achilea micrantha, Caccinia rauwoifii,
Verbascum georgicum, Veronica verna, Lepeta leptoclada, Brunella vulgaris,
Betonica orientalis,Sorbus graeca, Lupinus sp., Genista transcaucasica,
Medicago grandiflora, Melilotus nispolitanus, Lotus tenuis, Colutes cilicica,
Astragalus sp., Onobrychis sp., Tilia caucasica, Physocaulis nodosa,
Heliotropium suaveolens, Anchysa italica, Lycocsis orientalis, Myosotis
collina, Verbascum thepsus, Celsia orientalis, Scrjphylaria rupestris, Digitalis
nervosa, Nepeta tranacaucasica, Brunelia grandiflora, Salvia limbata,
Cardamino impatiens, Tamarix florida, Lathyrus sphaca, Orobys palescens,
Titrullus edulis, Cucurbita pepo, Inula helenium, Senecio othonnae, Allium
viniale, Cerasus, Padus racemosa, Malcolmia crenulata, Vicia angustifolia,
Coronilla varia, Trifolium arvense, Anthulis boissieri, Lamium album,
Medicago orbicularis, Collega orientalis, Lathyrus aphaca, Symhytum
caucasicum, Nonnea lutes, N.flavescens, Lamium maculatum, Ballota sp.,
Senecio coronoiflius, Carduus sp., Onophordon sp., Eryngium campestre,
Cephalaria sutiaca.

Pyrus salixifornia, Vicia villosa, Rapistrum rugosum, Euphorbia vigata,
Linum austriacum, Stachys recta, Salvia tesquicola, Argurolobium
trigonelloides, Lotus corniculatus, Caragana grandiflora, Glycyrrhisa
echinata, Andrachne blusciana, Euphorbia turcomanica, Saturea macranta,
Muscari sp., Barbareae sp., Rosmorin sp., Astragalus sp., Onobrychis sp.,
Vicia balansaea, Cicer anatolicum, Orobus pellescens.

Habropoda

Lamiaceae fasilasi bitkilorinds oligotrof

Amegilla

Glycirrisa glabra, Teucrium parviflorum, Cucurbita perrum, C.maxima,
Bryonia alba, Scrophularia rupestris, Echium vulgare, Eryngium
nigromontanum, Caucalis daucoides, Lathyrus minuatus, Chrosophora
tinetoria, Salvia limbata, Thalictrum minus, Medicago sativa, M.coerula,
Vicia ancustifolia, Alhagi pseudoalhagi, Helianthys sp., Astragalus sp.,
Eryngium campestre, Salvia armeniaca, Ansnusa italica, Lycopsis orientalis,
Carduus sp., Cichorium sp., Teucrium sp. , Zygophyllum fabago, obelia sp.,
Salsola crassa, S.pestifer, Verbascum cheiratifolia, Lotus tenuis, Symphytum
caucasicum, Anthemis zamgellana, Onopordom sp., Delphinium freynii,
Echium rubrum Salvia viridis, S.limbata, Lotus gebelis, Trifolium atrepenis,
Scorronera latifolia, Centaurea dipressa, Zygophyllum fabago,Eryngium sp.,
Lathyrus odoratus, Vigna almensis, Zygophyllum atriplicoides, Z.fabago,
Stachurus turkomanica,Euphorbia sp.

Paramegilla

Zygophyllum sp., Glycirrisa glabra, Centaurea depressa, Teucrium
parviflorum, Eryngium sp., Carduus onopordoides, Onopordon sp., Scabiosae
sp., Carduus thoermeri, Senecio orientalis, Achillea santolina, Taraxacum
montanum, Cirsium incanum, Matriacaria sp., Lotus caucasicus, Isatis anceps,
Capsella bursa-pastoris

Heliophila
(=Anthophora)

Zygophyllum sp., Thymus superbus, Eryngium biebersteini, Carduus sp.,
Tartaxacum praticoluum, Achillea setacea, Solidago armena,

Symphytum caucasicum, Brassica repa, Cardamine uliginosa, Allysum
campestre, Carduus sp., Cirsium sp., Leontodon asper. Barbareae minor,
Cerasus avium, Pyrus colmunis, Nonnea picta. Pyrus communis, Cerasus
avius, Barbareae minor, Padus racemose, Padus racemosa, Malus domestica,
Pyrus communis, Delphinium sp., Astragalus ordubadensis, A.insidiosus,
Veronica sp.,Rosmarin officinalis ,Auchusa sp.
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Melecta

Euphorbia azerbajdzhanica, E.falcata, Onobrychis transcaucasica,
O.atropatana, Trifolium caucasicum, T.arvense, Anchusa italica, Echium
rubrum, Salvia grossheimii., Armeniaca vulgaris, Malus domestica, Pyrus
comunis, Cerasus avium, C.vulgaris, Papaver sp., Barbareae minore, Salix sp.,
Londicera sp., Caragana grandiflora, Primus domestica, P.spinosa, Cydonis
oblonga, Coronilla cretica, Tribulus terrestris, Astrantia maxima, Orlaya
platycarpa, Nonnea rosea, N.picta, Moltkia coerula, Verbascum blattaria,
Salvia armeniaca, Calamintha rotundifolia, Cucumis melo, C.sativus,
Echballium elaterium, Inula cordata, Rubus sp., Orobus sp., Salvbia limbata,
Lythum salicareae, Malcolmia sp., Trifolium repens, Oxytropis pilosa,
Hippocripis biflora, Cynoglossum creticum, Symhytum asperum, Leonorus
vullosa.

Pseudomelecta

Auchusa sp., Symphytum sp.,Malcolmia sp., Torularia contortuplicata,
Rosmarin officinalis, Muscari sp., Veronica sp.,Peganum harmale,Salvia
sp., Trifolium sp., Lamiub alba, Veronica sp., Rhamnus sp., Astragalus
bakuensis,Cephalaria sp., Medicago sativa, Centaurea sp., Mentha
sp.,Astragalus ordubadensis, Stachys grossheimii, Carduus nervosus,Salvia
spinosa, S.limbata, Teucrium polium, Eryngium sp., Barbareae minor,
Lepidium draba.

Thyreus

Rosmarin officinalis, Muscare tenuifolium, Puachcinia scilloides,
Asparagus verticillatus, Isatis subradiata, Sisymbrium bilobium, Padus
racemosa, Lathyrus incurvus, Fiderites sp., Mellitotus albus, Geum rivali,
Parnassia palistris,  Zygophyllum atriplicoides, Tamarix ramocissima,
Molcolmia sp., Melilotus officinalis, Anthyllis variegata, Colutea comarovii,
Hedysarum sericeum, Cicer anatpolicum, Orobus pallescens, Lythyrum
nyssopifolia, Solenanthus stamineus, Moosotis propincua, M.silvatica,
Veronica gentianoides, Melanphyrum chlorostachyum, Lamium tomentosum,
Cruganua creticum,Brassica campestris, Verbascum georgicum, Plantago
saxatilis, Carduus thoermeri, Saturea laxiflora, Hedysarum farmosum, Alcea
tabrisianna, Echium vulgare

Cins Ceratina

Echium altissimum, Melilotus albu, Carduus thecrmeri. Rubus sp., Ribes
biebersteinii, Erysiumum collinum, Veronica nudicaulie, V.gentianoides,
Allium rubellum, A.cepa, Leontodon asper, Eisymbrium loeselii, Jurinea
subacaulis. Medicago sativa, Zygophyllum sp., Convolvus fischerianus,
Campanulls grossheimii, Zygophyllum sp., Pegenum harmale, Eryngium
nigromontanum, Euphorbia turkomenica, Erodium turmenum, Senecio
arenaris, Calystegia sepium, Convolvulus sp., Echium sp., Carduus thoermeri,
Anthomis oltissima, Citrulus edulis, Cucurbita pepo, Erysium repandum,
Clematis orientalis, Delphinium sp., Alchimilla sericea, Poterium polyganum,
Alcea rugosa, Scabiosae bipinuata, Myopsotis alpestris, Bunias orientalis,
Isatis anceps, Veronica nudicanlis, Echium rubrum, Campanula grossheimii,
C.erinus, Zygophyllum fabago, Glycirrhira echinata, Senecio coronopifolius,
S.orientalis, Vaccaria segetalis, Taraxacum sp.

Xylocopa

Malva silvestris, M.neglecta, Medicago sativa, Trifolium campestre,
T.spadiceum, Anthyllis variegata, Lamium album, Urtica urens, U.dioica,
Acacia sp., Sorbus boissieri, Crataegus sp., Padus racemosa, Cotoniaster
integerrima, Pyrus sp., Malus domestisa, Cerasus avium, Armeniaca vulgares,
Onobryches sp., Tilia caucasica, Lavatera punctata, Cephalaria sp., Betonica
grandiflora, Salvia verticellata, Calaminta caucasica, Bunias orientalis,
Anthemis rudophiana, Senecio caucasicus, Allium rubellium, Syringa sp.,
Allium cepa, Lotus sp., Cephalaria syriaca, Scabiosae bipinnata, Tamarix sp.,
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Saxifraga tridactylites, Euphorbia sequieriana, Solidago armena, Trifolium sp.,
Acacia sp., Glediteschia triacanthos, Robinia psuedoacacia, Colutea sp.,
Caragana grandiflora, Tilia cordata, Lavatera thuringiaca, Hippophae
rhamnoides, Elaeagnus orientalis, Paliurus spina-christi, Rhamnus cathartica,
Evonymus nanus, Zygophyllum sp., Carduus sp., Tamarix sp., Tanacetum sp.
Bombus Ranunculaceae (15n6v), Rosaceae (23 név), Crossulari-aceae (1 nov),
Psityrus Fabaceae (21 nov), Malvaceae (6 név), Rhamnaceae (2 nov), Apiaceae (21
nov), Berberidasceae (2 név), Adoxaceae (3 név), Caprifoliaceae (12 nov),
Boraginaceae (11 nov), Scrophularia-ceae (13 nov), Plantaginaceae (1 név),
Orobanchaceae (1 név), Lamiaceae (24 név), Asteraceae (26 nov), Urticaceae
(1 nov), Melanthiacea (1 név), Amaryllidaceae (1 nov), Zygophyllaceae (1
nov), Asphodelaceae (1 nov), Tiliaceae (5 nov), Brassicaceae (2 nov),
Valerianaceae (2 név), Acaciaceae (1 nov), Capparidaceae (I név), Liliaceae
(13nov)

Miioyyan edilmisdir ki, Azorbaycanin Apidae arilar1 27 fasiloys aid 300-o yaxin ¢igakli bitkinin
tozlanmasinda istirak edir.

Zolaql arilarin sutkaliq ugus aktivliyinin 6yronilmasi magsadilo segilmis 2 stasionar mantagado
todqiqat aparilmisdir. Burada 7 név zolaqgli ar1 geyds alinmisdir: Nax¢ivan MR, Ordubad rayonu,
Agdoaradon B.incertus, B.handlirscianus, B. subterraneus, B.shaposhniklovi, B.jonellus, Qazax
rayonunun Damirgilar kandindon B.argillaceus vo B.zonatus novlari. Gostarilon bu névlarin trofik
olagalori asagida verilir:

B.incertus Morawitz, 1881 arist ~ Ranunculaceae, Rosaceae, Fabaceae, Apiaceae,
Caprifoliaceae, Boraginaceae, Scrophulariaceae, Plantaginaceae, Orobancaceae, Lamiaceae,
Asteraceae fosilalorino aid bitkilorin tozcuq vo nektar ilo gidalanir.

B.handlirschanus Vogt, 1909 aris1 Ranunculaceae faosilesi bitkilorinin tozcuq vo nektart ilo
qidalanir.

B.subterraneus latreillellus Kirby, 1802 zolaqh arist Apiaceae, Lamiaceae, Asteraceae,
Boraginaceae  fasiloloring aid bitkilorin tozcuq vo nektari ilo qidalanir.

B.shaposhniklovi Skorikov, 1910 arist Lamiaceae, Rosaceae,
Elaeagnaceae Anacardiaceae Compositae Boraginaceae fosiloloring aid bitkilorin tozcuq vo nektari ilo
qidalanur.

B.jonellus Kirby, 1802 aris1 Ranunculaceae fasilasi bitkilorinin tozcuq vo nektart ils qidalanir.

B.argillaceus (Scopoli, 1763) arist Ranunculaceae, Rosaceae, Fabaceae, Adoxaceae,
Boraginaceae, Lamiaceae, Plantoginaceae, Orobanchaceae fasiloalori bitkilorinin tozcuq vo nektart ilo
qidalanur.

B.zonatus Scorikov, 1935 arist Rosaceae, Fabacaeaae, Malvaceae, Valerianaceae,
Caprifoliaceae, Boraginaceae, Scrophulariaceae, Plantoginaceae, Orobanchaceae, Lamiaceae,
Crusifera (Brassicaceae), Asteraceae, Apiaceae fosilosi bitkilorinin tozcuq va nektari ilo gidalanir .

Domirgilor kondinds todqiqatlarin aparildigi hoyotyan: sahodo miixtalif meyvo agaclari (arik,
saftali, armud, albali, gilas) vo yabani otlar (rozmarin, sarigicok Vo ya yabani zoforan, gangal,
zimbirtikan, gicitkan, vika va s.) {izarindon, Agdorods iso stasionarin otrafinda biton ¢igakloyan
moruq, c¢aytikani, sumaq kollari, yabani ot bitkilori — ¢omon adagayi, kasni, nano, ganqal,
Heliotropuim europaeum, koklikotu, yarpiz tizorindon arilar toplanmis vo onlarin ugusuna biotik
amillorin tasiri yranilmisdir. Naticalor Diagram 1 vo 2-ds oks etdirilmisdir.

Dagliq bélgolords ¢ox yiiksok temperaturlar (35 °C-don yuxart ) olmadigda vo yiiksok
riitubatlilik soraitinds zolaqli arilar bal arilarindan forqli olaraq ¢ox erkon saatlardan (sohor 3-4-
don) baslayaraq axsam saatlarinadok (20%°-dok) ucur vo aktiv isloyo bilirlor. Miisahidolor
naticasindo miisyyan edilmisdir ki, erkon saatlarda, nisbston asagi temperaturlarda (16-18°C)
cicoklor iizorinds seh olduqda, alatoranligda, buludlu havada belo ancaq zolagli arilara tosadiif
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edilir, ¢iinki digor arilar asason gisa xortumludur vs ancaq ¢igaklor qurudugdan sonra, saat 11%°-12%
radslorinds tozcuq vo nektar toplaya bilir.

Diagram 1. Zolaqh arilarin sutkahq aktivliyi
(Nax¢ivan MR, Ordubad rayonu, Agdara, d.s.h 2000-2500 m., 08.07.2022)
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Diagram 2. Zolagh arilarin sutkahq aktivliyi
(Qazax rayonu, Damirgilar kandi, d.s.h 580 m.,20.06.2022)

Qazax rayonu, Damircilar kandi
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----Fardlarin sayi,ekz
----Temperatur, C

Cadvallordon do goriindiiyii kimi on aktiv ucus saat 12°°-17%-dok miisahido olunur. Havanmn
temperaturu 8-10 °C olduqda onlar artiq isloys bilirlor, amma stabil ugus ii¢lin optimal temperatur
22-24 °C-dir. Homginin yiiksok riitubatlilik soraitinds daha aktivdirlor.

Arnlarin sutkaliq aktivliyi bir sira digor sebsblordon do asilidir, masalon nektar vo tozcuq
toplanilan bitkilorin néviindon, sutkanin isiqli saatlarindan, bitkinin giiniin hans1 saatlarinda
maksimum nektar ifraz etmosindon, ar1 ailosinin inkisaf morholosindon vo arinin hanst mogsadlo
bitkilora ugmasindan, yoani nektar ti¢iin, yoxsa tozcuq tigiin ugur. Masalon, sdyiid agaclarinda ancaq
ana arilara tosadif edilir, ¢iinki onlar soyiiddon tokco tozcuq gotiiriirlor. Bu zaman is¢i arilar vo
erkoklor isa ¢igokloyan digar bitkilordon nektar toplayirlar.
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Natica

Azorbaycanda Apidae fasilosine aid 3 yarimfasilonin — Nomadinae, Xylocopinae va Apidae
231 novii yayilmigsdir. Nomadinae yarimfosilosi arilart kleptoparazitik hoyat torzi kegirir vo
entomofil bitkilorin tozlanmasinda istirak etmir. Digor 2 yarimfasiloys aid arilarin miixtolif
morfoloji vo ekoloji uygunlasmalar1 hesabina olds etdiklori nektar va tozcuqla gidalanmasi onlara
ailonin biitiin inkisaf dovrii boyu ekosistemlorin ehtiyatlarindan maksimal istifado etmok imkan1
verir. Bu sobabdon onlar effektiv tozlandiricilardir.

Arilarin sutkaliq aktivlik rejiminin dyronilmasinin boyiik shamiyyati var, bels ki, biitiin biotik
Vo abiotik yem toplayan is¢i arilara tosir edir. Stasionar soraitde Azorbaycanin 2 bolgasinds abiotik
amillordon temperatur, riitubat vo buludlulugun arilarin ugus dinamikasina tosiri dyronilmisdir.
Miioyyon olunmusdur ki, on aktiv ucus saat 12%-17%-dok miisahido olunur. Havanin temperaturu 8-
10 °C oldugda onlar artiq isloys bilirlor, amma stabil ugus ticiin optimal temperatur 22-24 °C-dir.
Homginin arilar yiiksok riitubatlilik soraitinds daha aktiv ugur, nektar va tozcuq toplayirlar.
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Xiilasa

Odobiyyat materiallarindan molum oldu ki, soker ¢ugunduru vo onun emalindan alinmig
mohsullar tizvi vo qeyri-iizvi maddoslorlo zongindir. Sokor ¢ugunduru noainki gida sonayesindo,
homginin heyvandarhigin inkisafi baximindan yem istehsalinda, spirt sonayesinds va digar sahalordo
istifado olunan keyfiyyatli xammaldir. Sokor ¢ugunduru karbohidratlarin niimayandasi olan saxa-
roza ilo daha zongindir.

Protopektinlo zongin olan sokor ¢ugundurundan yiiksok Kkeyfiyyoatli sokor istehsal etmok
miimkiin deyildir. Protopektin suda pis holl olduguna gors sirods bulaniqliq omolo gatirir. Bu da
hazir mohsulun keyfiyyatina monfi tosir gostorir. Yetismomis sokor ¢ugundurundan fargli olaraq
yetismisdon alinmig sironin torkibindo demok olar ki, protopektin olmur. Sokar ¢ugundurun emali
prosesinds miixtalif gevrilmalora moruz qalaraq amintursularin, aminlarin vo amidlarin sintezinda
istirak edirlor. Amidlor karboksil grupunun OH-nin amin qrupu (NHy) ilo avoz olunmasi hesabina
amoaloa golirlar.

Sokor ¢ugunduru yarimovozolunan amintursularla da zongindir. Insan vo heyvan organizminin
onlara olan ehtiyact qismon O6donilir vo ancaq miioyyoan hissasi isa qida hesabina o6danilir.
Yarimovazolunan amintursularina arginin, tirozin va histidin aid edilir.

Acgar sozlor: sokor ¢ugunduru, bitki sixligi, kokiimeyva, pektin maddalori, ziilallar, selliiloz,
amin tursulart
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Effect of plant density on sugar beet fruit quality

Abstract

It was found out from the literature that sugar beet and the products obtained from its processing
are rich in organic and inorganic substances. Sugar beet is a quality raw material used not only in
the food industry, but also in feed production, alcohol industry and other fields in terms of animal
husbandry development. Sugar beet is richer in sucrose, which is a representative of carbohydrates.

It is impossible to produce high-quality sugar from sugar beets, which are rich in protopectin.
Because protopectin is poorly soluble in water, it causes turbidity in the juice. This has a negative
effect on the quality of the finished product. Unlike unripe sugar beet, the juice obtained from ripe
sugar beet contains almost no protopectin.

They participate in the synthesis of amino acids, amines and amides by undergoing various
transformations during the sugar beet processing process. Amides are formed due to the substitution
of OH of the carboxyl group with an amino group (NH2).

Sugar beet is also rich in semi-substituted amino acids. The human and animal body's need for
them is partially met, and only a certain part is met through food. Semi-metabolized amino acids
include arginine, tyrosine and histidine.

Keywords: sugar beet, plant density, root fruit, pectin substances, proteins, cellulose, amino
acids

Giris

Sokor ¢ugunduru kokiiniin torkibindoki azotlu maddslorin 60%-ni xam vo miirokkob ndvli
ziilallar toskil edir, qalan 40%-1 isa geyri-ziilali azotlu maddslordon, o ciimlodon monosaxarid,
pektin maddolor, ilizvii tursular, yag, saponin vo sairolordon ibaratdir (Hosonov, Hosonova,
2010:176).

Hoar 100 kg meyvakokds orta hesabla 5 kq ot hissasi, 2,9 kq birlosmis su, 92,1 kg normal sirs,
normal sirads iso 20 kg quru madds, o ciimlodan 17,5 kq xalis sokor (saxaroza), suda hall olunan
2,5 kq “qgeyri-sokarli” maddalor vardir (Yusifov, Mammadov, Qasimov, Rzayev, 2013:302).

Sokar ¢ugunduru koklarinin torkibinds quru madds vo sokorin migdarini faizlo toyin etdikdon
sonra onun sirasinin keyfiyyatini faiz tizro bilmak olar. Masalon, agor emal edilmis normal sokor
¢ugunduru sirasinda quru madds 25,1%, sirads isa sokarin miqdar1 20,1% olarsa, onda asagidaki
diistur {izra siranin keyfiyyati faizlo bels ifads edilor.

*
20,1*100 —80,07%

Siro kiiliiniin torkibinds kalium, natrium, magnezium vo fosfor duzlari talpilir, kokiin ot
hissasindoki kiildo iso kalsium, magnezium, domir vo aliiminium duzlar1 vardir. Kokiin miixtalif
hissolorindo sokorin miqdar1 borabor deyildir: “basciq” hissosindo vo asagi “quyruq” adlanan
hissasindo soker miqdarca az toplanir, an orta “boyuncuq” adlanan hissesindo iso sokor ¢ox olur
(Hiimbatov, Xoalilov, 2010: 83 ).

Cugundur bitkisinin yasil yarpaqlarinda 78-85%-0 qodor su toplandigi halda, qurumus
yarpaqlarda suyun miqdar1 15-22%-9 catir; basqa kimyovi maddslordon kiil 1,3-2,7%, selliiloz 2%,
azotsuz ekstraktiv maddolor (hidrokarbonlar) 9-15%, azotlu maddslor iso 2%-0 qodor olur
(Mommadov, Ismayilov, 2012: 356).

Odobiyyat molumatlarinin tohlilindon molum olmusdur ki, son zamanlar diffuziya sirasinin
torkibinds dekstranlar tomizlomok ii¢iin dekstranaza ferment preparatindan istifado olunur. Bu tsul
diffuziya siresindon dekstranlarin tomizlonmasins xeyli miisbat tosir gostarir.

Sokor ¢ugundurunun torkibinds polisaxaridlordon levana tesadiif olunur. Dekstrandan forgli
olarag levan D-fruktoza molekullariin bir-birilo B-2—6 glikozid rabitosi hesabina yaranir
(Hiimbatov, Mammoadov, Qsbilov, 2014: 328).
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Pektin maddalari. Sokar ¢ugunduru polisaxaridlorin niimayandasi olan pektin maddalori ilo do
zongindir. Pektin maddaslori sokar istehsali prosesinds miihiim texnoloji shamiyyoato malikdir. Pektin
maddslarinin sokar ¢ugundurunda ¢ox olmasi arzuolunmazdir.

Odobiyyat materiallarinin vo apardigimiz tadgiqgat isinin tahlilindon malum olmusdur ki, sokar
cugundurundan ayrilmis sirads turs miihitin yaradilmasi sokorin, daha dogrusu saxarozanin siiratlo
inversiya olunaraq qliikkozaya vo fruktozaya ¢evrilmosine sorait yaradir. Bu da sokor sonayesinds
kiilli migdarda itkilarin amala galmasina sabab oldugu ti¢iin arzuolunmazdir.

Selliiloz. Sokor cugundurun torkibinds sellilloza da tesadiif olunur. Onun {imumi empirik
formulu (CgH100s) n-dir. Nisastadan forqli olaraq selliiloz B -D-qgliikkopiranozanin bir-birils
birlogsmasindan amals galir. Selliilozda B-qlitkkoza molekullar: 1,4-glikozid rabitasi soklinda birlosir.
Selliiloz bitkilor alominds on genis yayilmis polisaxariddir. O biitiin bitkilarin torkibinds olur.
Bitkilorin oduncaq hissasi asason selliilozdan toskil olunmusdur. Soker ¢ugundurunun yarpaginda,
gabiginda va lotinds selliiloza rast galinir. Yetismis sokor ¢gugunduru ilo miigayisads yetismomisda
selliloz daha ¢ox olur. Yetismis sokor ¢ugundurundan alinmig siranin torkibinds yetismomisa
nisbaton daha az selliiloz olur. Selliiloz sirays diffuziya prosesi zamani sokor ¢ugundurunun bark
hissaciklorindan kegir. Selliiloz suda hall olmur. Sirads isa miiayyan daracada geyri-soffafliq amolo
gatirir. Siranin ohonglonmasi prosesinds selliiloz, demak olar ki, tamamilo ¢okiir vo ya siizgacdo
qalir (Qorgiyeva, 2015:15).

Azotlu maddalar. Sokar ¢ugundurunun tarkibinds azotlu maddslorin mineral

Vo lizvi formalarina da tosadiif olunur. Sokor ¢gugundurunda azotlu maddslorin miqdari torpaqda
olan azotdan, istifado olunan azot giibrosindon, sortun xiisusiyystindon vo digoar faktorlardan
asilidir. Sokor ¢ugunduru okilmis torpaglarda azotlu maddslorin miqdarca ¢ox olmasi onun
mohsuldarliginin asag1 diismoasine sobob olmagla yanasi, onun yetismasi prosesini do longidir. Sakor
cugundurunun torkibinds azotlu maddslorin ¢ox olmasi onun soyuga davamsizligini, zorarvericiloro
Vo Xostolikloro garsi miiqavimatinin zoif olmasina gorait yaradir. Bundan basqa sokor
¢ugundurundan alinmis sirads sokar faizinin az olmasi onun torkibinds azotlu maddslarin migdarca
¢ox olmasi ilo izah olunur. Ona goro do sokor istehsali prosesindo sokor ¢ugundurunun okilib
becorilmosi zamani elo sortlardan istifado olunmalidir ki, onlarin torkibindo azotlu maddalorin
miqdar1 az olsun.

Sokar gugundurunun torkibinds iizvi azot formasindan amin tursulara, amidlors, aminlars,
peptidlora, ziilallara vo digor azotlu maddoloro tosadif olunur. Bu gostaricilorin - gokor
¢ugundurunda, o ciimladon ondan alinmis giranin torkibinds az vo ya ¢ox olmasi moahsulun yetisma
doracasindan, ekoloji durumundan, torpag-iglim soraitindon, istifado olunan giibradan, istehsal
texnologiyasindan vo digar gostaricilordon asilidir. Sokor ¢ugundurunda timumi azotun miqdari
0,12+0,16 mg/dm® olur.

Odabiyyat manbalorinin aragdirilmasindan moalum olmusdur ki, sokor ¢cugundurunun emalindan
alinmis tullantida avozolunmayan vo yarimovozolunan amintursulart azliq toskil etdikds, ondan
heyvanlarin gidasi ti¢iin hazirlanmis yemo alavo olaraq amintursulari qatilir.

Sokor ¢ugundurunun torkibinds, demoak olar ki, biitiin avozolunan amintursulari

movcuddur. Adindan goriindiiyii kimi, avozolunan amintursular1 insan orqanizmi

torafindan sintez olunmagq gabiliyystina malikdir. Insanlardan fargli olaraq bitkilor

ziilallarmn torkibinds olan biitiin amintursular sintez etmok gabiliyystino malikdir.

Bitki monsali mohsullarin  niimayondasi olan gokor g¢ugundurunun torkibinds biitiin
avazolunmayan, yarimavazolunan va avazolunan amintursular sintez olunur.

Sado amidlor (R-COOHN;) maye halinda olur, miirokkab amidlor iso bark xassali maddslordir.
Sokor gugundurunun torkibinds gliitamin vo asparagin amintursularimin miivafiq amidlarina rast
galinir. Amidlor sokor gugundurunun amals galmasindos, formalasmasinda, yetismosinds miihiim rol
oynayirlar. Tam yetismis sokor ¢ugundurunda timumi azotlu maddalorin 2-3%-i amidlardan toskil
edilmisdir. Sokar gugundurunda amintursularinin aminsizlasmasi prosesinds ammonyakin hesabina
miixtalif amidlor (qliitaminamid, asparaginamid) va digarlori amala galir (Qorgiyeva, 2015:17).
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Peptid molekullarinin amalo galmoasi {igiin amintursular karboksil (-COOH) vo amin qruplari -
(NH2) vasitasilo birlasib peptid tipli (-CO-NH) rabito yaradirlar. Peptidlor bioloji aktivliys malik
olub, canli organizmlordo miihiim funksiyan1 yerino Vetirirlor. Bitkilords, o ctimlodon sokor
cugundurunda xeyli fitohormonlar vardir ki, onlar peptidlordon sintez olunaraq, bazi fermentlorin
tosir mexanizmini tonzimlayirlor .

Hal-hazirda diinyanin bir ¢ox 6lkalorinds aspartamdan Pepsi, Kola, limonad, saqqiz va digar
usaq yemokKlorinin hazirlanmasinda istifade olunur. Kimyavi tabistino goéra dipeptidin metil efiri
asparagin va fenilalanin adlanan amintursusunun metil spirt il birlogsmasindan amalo golmisdir.

Aspartam va dipeptidin metil efiri 80 °C temperaturda hidroliz olunaraq iki amintursusuna vo
metil spirtino ayrilir. Bu zaman sirinlik xiisusiyyati pozulur. Konserv sonayesinds do pasterizasiya
Vo sterilizasiya rejimlorindan istifado olunduguna gors onlarin istehsalinda bu dipeptiddan istifads
edilmir (Shpaara, 2000:259). ©ks halda moahsulun torkibindo metil spirti omalo galir ki, bu da
yiiksok dozada toksiki tosira malikdir.

Ziilallar. Sokor ¢ugundurunun torkibinds azotlu maddalorin an genis yayilmis niimayandasi
ziilallardir. Ziilallar hiiceyra qurulusunun asasini toskil edir. Onlar sokor g¢ugundurunun sirasine
nisbaton gabiq vo latli hissads ¢ox miqdarda olurlar. Ziilallarin an asas bioloji xiisusiyyatlorindon
biri do, toxumalarda pargalanaraq orqanizmin hoyat foaliyyati iiglin lazim olan enerji vermok
gabiliyyatidir. Ziilallar ¢oxlu sayda amintursularinin galiglarindan toskil olunmusdur. Baxmayaraq
ki, ziilal molekullarinin amala galmasinds yalniz 20 amin tursusu istirak edir, ancaq onun biitiin
canli orqanizmlords, o ciimlodon bitkilords ¢oxlu sayda izomerlori moévcuddur.

Ziilallar tosnifatina gora iki qrupa boliniirlor: sads ziilallar, bunlara proteinlor

deyilir vo miirokkab ziilallar, bunlara isa proteidlor deyilir. Sokar ¢ugundurun tarkibinds sada
zilallardan — albuminlars, globulinlara, prolaminlars, qliitelinlore, protaminlors, histonlara rast
galinir. Onlar an ¢ox sokor ¢ugundurunun gabiginda, latli hissesinds olurlar. Sokor ¢ugundurunun
gabiginda an ¢ox albuminloro, latli hissasinda isa prolaminlara va gliitelinlors tasadiif olunur.

Sokar ¢gugundurunun torkibinds olan miirakkab ziilallar aktiv fermentlordon vo geyri fermentativ
aktivliya malik olan proteinlordan togkil olunmusdur. Sokar ¢ugundurunun torkibinds miirokkab
ziilallardan glikoproteidlor daha goxluq taskil edirlor (Cofarov, Quliyev, Safarov, 2000: 364).
Onlarin torkibinds aktiv qrup kimi karbohidratlarin niimayandslorindon heksozalara, pentozalara,
hotta glitkozamina do rast galinir.

Vitaminlor. Sokor ¢ugunduru bioloji aktiv madds olan vitaminlorlo do zongindir. Vitaminlor
biitiin canli orqanizmlards ¢atismadiqda maddolor miibadilosi pozulur. Sokor ¢ugundurunun gabiq
Vo latli hissasi giraya nisbaton vitaminlarlo daha zongindir.

Sokar gugundurunun torkibinds ham yagda, hom do suda hall olan vitaminlara

tosadiif olunur. Sokor ¢ugundurunda yagda holl olan vitaminlorin asason provitaminloring
tosadiif olunur. Masalon, A vitamini sokar ¢ugundurunun torkibinds olmur. Ancaq onun toarkibinds
karotinoidlorin niimayoandosi olan karotin olur. Karotinlor bitkilords a, B, y -formasinda olur. insan
vo heyvan organizminds karotinaza fermentinin tosiri ilo p -karotindan iki molekul A vitamini
sintez olunur. Sokor ¢gugunduru B qrup vitaminlorindan B;(tiamin), B, (riboflavin), B3 (pantoten
tursusu), Bg (piridoksin), Bg (fol tursusu), C (askorbin tursusu), P (rutin), PP (nikotin tursusu) va
digor suda hall olan vitaminlorlo do zongindir. Bu vitaminlor suda yaxsi holl olduguna gors
diffuziya sirosinin alinmasi zamani latli vo qabiq hissadon sirays kegirlor. Suda hall olan vitaminlor
sokar ¢ugundurunun hom bark hissociklorinda, ham da sirasinds olurlar.

Fermentlar. Biitiin canli orqanizmlordo bas veron maddolor miibadilosi prosesi fermentlorin
istiraki ilo getdiyino goro sokor istehsalinda da onlarin mithiim shamiyyati vardir. Belo ki, sokar
cugundurunun amoala galmasindos, formalasmasinda, yetismasinda bas veran fotosintez, tonaffiis vo
digor proseslor canli hiiceyralords fermentlorin istiraki ilo gedir. Ona gora do sokor ¢ugundurunun
torkibi gida komponentlari ilo, o climlodon sokarlo zongin olmasi fermentlorlo six olagodardir
(Miisliimzada, Nobiyev, Tagiyev, Qasimova, 2007:170-180; Nabiyev, Qasimova, 2011:97-198).

Sitolitik ferment preparatlar1 selliillozu, protolitik ferment preparatlar1 ziilallari, pektolitik
ferment preparatlar1 pektini hidroliz edir. Noticodo miirokkab biopolimerlor sads birlosmolors

18



ISSN: 2707-1146
e-1SSN: 2709-4189

TOBIOT VO ELM Beynoalxalg elmi jurnal. 2023 / Cild: 5 Say1: 8 / 15-20
NATURE AND SCIENCE International scientific journal. 2023 / Volume: 5 Issue: 8 / 15-20

yaradir.

Mineral maddalar. Sokar ¢ugundurunun tarkibinds tizvi birlosmolorlo yanasi, hom do mineral
maddalar do olur. Sokar ¢ugundurunda olan mineral maddslorin miqdar1 onun sortundan, torpaq-
iglim soraitindan, becorilmo xiisusiyyatindon va diger faktorlardan ¢ox asilidir ( Yusifov, 2011:
368). Emal texnologiyasindan asili olaraq sokor ¢gugundurundan alinmis siranin torkibinds 0,9+4,0
g/dm? arasinda mineral maddslor olur.

Mineral maddalor diffuziya sirasinin ahong siidii ilo islonmasi zamani avtoliz prosesine maruz
qalaraq onlarm xeyli hissasi gabin dibina ¢okiir. Umumiyyatlo, mineral maddslor 3 qrupa béliiniir —
makro, mikro va ultramikroelementlor. Makroelementloro Fe, P, K, Mg, Cl, Ca vo basqalart;
mikroelementlors Ba, Br, J, Co, Mn, Cu, Mo, Zn va basqalari; ultramikroelementlors iso uran,
radium, qizil, titan vo geyrilori aiddir (Shpaara, 2000: 259).

Bitki sixliginin daqiglosdirilmasinin sokor ¢ugunduru bitkisinin kékiimeyvasinin keyfiyyatino
tosirinin Gyronilmasi gostordi ki, hektarda 71 min bitki saxladiqda oldo olunmus kokiimeyvanin
torkibinds 18,5% sokar, 1,84% xam protein, 21,5% quru maddo, 0,91% kiil olmusdur (cadval 1).

Cadval 1

Bitki sixhiginin sokar cugunduru bitkisinin kokiimeyvasinin keyfiyyatina tasiri (iki illik orta)
. . Toxmini bitki Sokar, Xam protein, | Quru maddo, Kiil,
Qida sahasi sixligi %-lo %-lo %-lo %-lo
70 x 20 sm 71 000 18,5 1,84 21,5 0,91
70 X 25 sm 57 000 22,3 2,11 27,3 0,65
70 x 30 sm 47 000 20,8 1,89 24,7 0,63

Il variantdan (hektarda 57 000 bitki) oldo olunmus kokiimeyvonin torkibinds 22,3% sokar,
1,11% xam protein, 27,3% quru maddo, 0,65% kiil oldugu askar edilmisdir.

Codvoldon goriindiiyli kimi on yiiksok sokor faizi (22,3%) hektarda 55 min bitki saxlamagla
tiroyo Sopin aparilan zaman oldo olunmusdur ki, bu da noazaroto (hektarda 71000 bitki) nisbaton
3,8% coxdur (cadval 1).

Natica
Bitki sixliginin azaldildigi variantdan (hektarda 47000 bitki) oldo olunmus kokiimeyvonin
torkibinda isa 20,8% sokar, 1,89% xam protein, 24,7% quru madds, 0,63% kiil maddasi olmusdur.
Sokar gugunduru asasen sokor alinmasi tigiin becarildiyindon onun torkibinds olan sokorin faizlo
miqdarimin artirilmasma nail olmaq giiniin vacib masalalorindon biridir. Bu baximdan bizim
tocriibomizdo sokor faizinin yiiksalmasine on yaxsi tosir edon variant hektarda 57 min bitki
saxlamagqla tirays Sopin aparilmasi varianti hesab edilmalidir.
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1, 2-EPIiTiO-3-XLORPROPANIN DIETIiLDIiTIOKARBAMATLA REAKSIiYA
MOHSULLARININ SURTKU YAGLARINA YEYILMO VO SIYRILMO OLEYHINO
ASKAR KiMi TODQIQi

Xiilasa
Bu moqals siirtkii yaglari tigtin daha effektli yeni tip asqarlar axtarib tapmaq moagsadila, S-ovozli

tiiranlarin va tietanlarin — miivafiq olaraq tig- vo dordiizvlii heterotsiklik kiikiirdiizvi birlosmalarin bazi
toromalorinin, konkret olarag, S-(1,2-epitiopropil)-N,N-dialkilditiokarbamatlarmn ~ vo 3- N,N-
dialkilditiokarbamattietanlarin  sintezina, onlarin siirtkii yaglarma yeyilma va siyrilma sleyhina asqar
kimi tadgigina hasr olunmusdur. Magalods, homginin  sintez olunmus maddalorin qurulusu ilo onlarin
stirtkii yaglar {iglin bir asqar kimi tosir effektivliyi arasindaki korrelyasiya da dyronilmisdir. Aparilan
elmi todgigatlar naticasinds molum olmusdur ki, agar ETXP-min mosalon, natrium-dietilditiokarbamatla
reaksiyasi quru benzolda (susuz soraitdo) 60-70° C temperaturda 3 saat miiddstindo aparilarsa, reaksiya
mohsulu yalniz miivafiq tiiran tdromasindon ibarot olur. Bu reaksiya gostorilon soraitdo su miihitindo
aparilarsa, tiiran-tietan yenidon qruplasmasi bas verir va naticads miivafiq tiiran-tietan qarigigi alinir.

Sintez edilon dietilditiokarbamatovazli tiiran vo tietanin MS-20 transmissiya yaginin siyrilmo Vo
yeyilma xassaloring tosiri simnaqdan kegirilmisdir. Malum olmusdur ki, dietilditiokarbamatavazli
tiiran vo tietan toromalori do siirtkii yaglarinin siyrilma vo yeyilmo xassalorine asasli doracods tasir
edir. Tiiran birlogsmalorindo yaglayici xasso dasiyan fragment iiglizvlii tiiran hoalgasi, tietan
birlosmolorinds iso - dordiizvlii tietan heterotsiklidir.

Acgar sozlar: dietilditiokarbamat, epitioxlorhidrinin, reaksiya, tiiranlar, tietanlar, tiiran-tietan
qarisigy, siirtkii yaglari, asqarlar, funksional xassalar, yeyilma, siyrilma
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Study of the reaction products of 1, 2-Epithio-3-Chloropropane with Diethyldithiocarbamate
as an anti- corrosion and anti-stripping additive tolubricant oil

Abstract

This article is dedicated to the investigation of the synthesis of S-substituted thiiranes and thietanes-
some derivatives of three- and four-membered heterocyclic sulfur compounds, respectively, specifically,
S-(1,2-epithiopropyl) -N,N-dialkyldithiocarbamates and 3-N,N dialkyldithiocarbamatethiethanes, as
anti-corrosion and anti-stripping additives to their lubricating oils, in order to find more effective new
types of lubricant additives. The article also studied the correlation between the structure of the
synthesized substances and their effectiveness as an additive for lubricating oils. As a result of the
conducted scientific research, it was found that if the reaction of ETXP with, for example, sodium-
diethyldithiocarbamate is carried out in dry benzene (in anhydrous conditions) at a temperature of 60-
70°C for 3 hours, the reaction product consists only of the corresponding thiirane derivative. If this
reaction is carried out under the indicated conditions in an aqueous medium, thiirane-thietane
regrouping occurs and the corresponding thiirane-thietane mixture is obtained as a result. The effect of
the synthesized diethyldithiocarbamate-substituted thiirane and thietane MS-20 transmission oil on the
corrosion and stripping properties was tested. It has been found that diethyldithiocarbamate-substituted
thiirane and thietane derivatives have a substantial effect on the corrosion and stripping properties of
lubricating oils. In thiirane compounds, the fragment bearing lubricating properties is a three-membered
thiirane ring, in thietane compounds is a-four-membered thietane heterocyclic.

Keywords: diethyldithiocarbamate, epithiochlorohydrin, reaction, tiiranes, thietanes, thiirane-
thietane mixture, lubricants, additives, functional properties, corrosion, stripping

Giris

Masin vo texniki avadanliglar siirtkii yaglari olmadan isloys bilmoz. Bu baximdan siirtkii
yaglarinin keyfiyyatini yaxsilasdirmaq, yeni tip asqarlar sintez etmok gilinlimiiziin on aktual
masalalarindoan biridir. Bu mogsadlo indiys godor agqar kimi todqiq olunmamig S-avozli tiiranlarin
Vo tietanlarin — miivafiq olaraq iig- vo dordiizvlii heterotsiklik kiikiirdiizvi birlosmalorin bazi
toromolari, konkret olarag, S-(1,2-epitiopropil)-N,N-dialkilditiokarbamatlar va 3-N,N-dialkilditiokar-
bamattietanlar todgigat obyekti kimi diggstimizi calb etmisdir.

Torkibinds miixtalif funksional gruplar saxlayan tiiran vo tietanlarin bozi yeni téramalarinin,
masalon, S-(1,2-epitiopropil)- N,N-dialkilditiokarbamatlarin vo 3- N,N-dialkilditiokarbamattietanlarin
olverigli tisullarla sintezi vo onlarin funksional xassalo-rinin todqgiqgi, bu birlogsmalorin siirtkii yaglarina
yeni tip agqar kimi tosir effektliliyinin, onlarin torkib vo qurulusundan asililiginmi sistemli sokildo
oyranmak moagsadauygun olub, ¢ox miihiim nazari Va tacriibi shamiyyat kasb edir.

Coxsayli tadqiqat islorindon aydin olmusdur ki, kiikiird dordiizvlii heterotsikllorda, yani tietan
toromolarinds olanda, bu kiikiirdiizvi birlogmolor siirtkii yaglarinin yeyilmoa va siyrilmays qarsi
xassolorino miisbat tosir edir. Ona goro do tietan toromolarinin sintezi, alinmis maddalarin
xiisusiyyatlorinin arasdirilmasi giiniimiiziin aktual problemloarindandir. Mohz bu moagsadlo do 3-
tiofenoksiovazli tietanlarin bozi niimunalori sintez edilmis vo onlarin siirtgii yaglari {igiin yeyilmo vo
siyrilmays gars1 totbiq olunan asqar kimi xarakterik xiisusiyyatlori sinaqdan kegirilmisdir. Ona goéra
do 3-tiofe-noksiovazli tietanlarin sintez olunaraq, siirtkii yaglart iigiin yeni tip asqar kimi todqiq
olunmas1 hom nazoari, ham do praktik shamiyyat kosb edir.

Torkiblorindo miixtalif funksional qruplar saxlayan S-avozli tiiranlarin (liglizvlii heterotsiklik
kiikiirdlizvi birlosmalorin) yeni-yeni niimunalorinin sintezi, onlarin qurulusu, siirtkii yaglarinda
yaglayict xassalorinin tosiri arasindaki asililiginin Gyronil-masi nazari vo praktik shomiyyat kasb
edir vo asqarlarin moQsadyonlii sintezinin elmi osaslarinin  yaradilmasina imkan verir
(Allakhverdiyev, Farzaliyev, Shiri-nova, Akperov, Mustafayev, Babayev, 2000: 26-29).

Bu mogalods asas moagsad siirtkii yaglari ti¢iin yeyilmaya Vo siyrilmays garsi yeni tip asqarlar
sintez etmok magsadi ilo 1,2-epitio-3-xlorpropanin -epitioxlorhidrinin (ETXP-nin) torkibinds eyni
vaxtda hom kiikiird, ham do azot atomlar1 saxlayan dietil-ditiokarbamatla reaksiyasini miixtalif
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soraitdo (hom suda mohlulda, hom do quru benzol miihitindo) aparilmaqla S-ovozli kigik
heterotsiklli kiikiirdiizvi birlosmalori (miivafiq tiiran - va tietan téromalorini) sintez edoarok onlarin
funksional xassalorini 6yronmakdir (Allahverdiyev, Farzaliyev, Xalilova, 1984:1350-1351).

Siirtkli yaglart Giglin daha effektli asqarlar sintez etmok sahasindo aparilan elmi islorin /1-6/
montiqi davami olaraq, ETXP-nin torkibinds kiikiird saxlayan miixtalif nukleofil reagentlorlo
reaksiyalart daha ¢ox moqQsads uygundur. Belo ki, ETXP-nin nukleofil reagentlorlo reaksiyalari
zamani saraitdon asili olaraq, tiiran vo ya tietan toromoalori — uygun olaraq tig- Vo ya dordiizvli
heterotsikik kiikiirdiizvi birlosmolor aliir /2-5/. ilk dofo AMEA Asqarlar kimyas: institutunda
aparilan elmi-tadqiqat islori naticasinds molum olmusdur ki, tiiran vo tietan téromsalori siirtkii
yaglarinin yeyilmaya Vva siyrilmays garsit davamliligini xeyli artirir /4-11/ (Allahverdiyev, ©kbarov,
Farzoliyev, Mustafayev, 2000:) Azorbaycan Patenti).

Yuxarida deyilonlori nozors alsaq, siirtkii yaglari iiclin yeyilmaya Vo siyrilmoys qarst daha
effektli yeni tip asqarlar sintez etmok moqsadi ilo ETXP-nin torkibinds eyni vaxtda hom kiikiird,
hom do azot atomlar1 saxlayan dialkilditiokarbamatlarla reaksiyas1 nazari va praktik shomiyyat kasb
edir.

ETXP-nin dialkilditiokarbamatlarla reaksiyasi miixtalif goraitdo - protonlu vo aprotonlu
holledicilor miihitnds dyronilmisdir. Aparilan elmi todgiqgatlar naticasindo malum olmusdur ki, agoar
ETXP-nin mosalen, natrium-dietilditiokarbamatla reaksiyasi quru benzolda (susuz soraitdo) 60-70°
C temperaturda 3 saat miiddotinds aparilarsa, reaksiya mohsulu yalniz miivafiq tiiran téromasindan
(1) ibarat olur /12/:

(C,H,),N-C-SNa + CI'CHZ'CH'CHzﬁa (C,H),N-C-SCH,-HC-CH,
H N/ | \ /
S S > S W
Bu reaksiya gostorilon soraitdo su miihitinds aparilarsa, tiiran-tietan yenidon qruplasmasi bas
verir va noticads miivafiq tiiran-tietan qarisigi (2) alinir (©kbarov, 2005: 136-140):

(CH

JAN-C-SNa + C-CH,-CH-CHy 5] (CoH)N-C-SCH, HC-CH, +

\ / N/
S S S
+ (C,H;),N-C-S- S
[
S 2)

Qeyd etmok lazimdir ki, ETXP-nin natrium-dietilditiokarbamatla reaksiyasi naticasinds alinan
miivafiq tiiran-tietan qarigigimi vakuum distillssi ilo ayirmaq miimkiin deyil. Ona gors do reaksiya
qarngmin torkibi ovvalco, naringat, sonra iso gaz-maye xromatoqrafiyasi metodu ilo todqiq
edilmidir. Reaksiya qaruginin torkibini naringat xromatoqrafiyasi metodu ilo todqiq etdikds
(elytient Kimi — Vheksan:Vetanol = 5:1 sistemindon istifads edilmisdir) iki lokonin alinmasi miisahida
edilir. Bu da bir daha siibut edir ki, reaksiya moahsulu iki maddonin garisigindan ibarotdir /12-13/
(Allakhverdiyev, Farzaliyev, Khalilova, 1984:1350-1351).

Reaksiya garigiginin torkibini gaz-maye xromatoqrafiyast metodu ilo analiz etdikdo malum olur
ki, garigigin kiitloco 69%-ini tiiran téromasi (1), galan hissasini iso tietan toromasi (3) toskil edir:

(C,H.) ,N-C-SCH,-HC-CH, (C,Ho),N-C-5- g
\S/ [

© 1) s @3)
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Reaksiya qarisigindan tiiran vo tietan téromolorini absorbsiya xromatoqrafiyasi tisulu ilo
ayirmaq miimkiin olur. Tomizlonmis tiiran va tietan toramalarinin fiziki-kimyavi sabitlori codval 1-
do verilmisdir (Okbarov, 2005: 35-51).

S-(1,2-Epitiopropil)-N,N-dietilditiokarbamatin (1) IQ spektrinde 1550 sm™ zolagi C=S
rabitosinin valent ragslorini xarakterizo edir. 665 sm™ intensiv zolag1 iss iiciizvlii tiiran holgosinds
yerlosan C-S rabitasinin valent rogslerinin oldugunu siibut edir. 1230 sm™ zolag1 iso C-N rabitasinin
valent rogslorina uygun golir. Bu tiiranin PMR spektrindo (C,Hs),N fragmentinds iki metil
gruplarinda olan protonlarin signali triplet halinda 1,1-1,35 m.h. sahasindo miisahids edilir.

-HC CH, fragmentindaki metilen qrupunda olan iki protonun signali iki dublet

N s

halinda 2,45vo 2,60 m.h.sahoasindo askar olunur. 3,60-4,75 m.h. sahasindo miisahido edilon
multiplet C —S — CH; vo N(CHy), qruplarinda yerlogon {i¢ metilenin vo tiiran qrupunun S
signallarina uygun galir.

Sintez edilmis maddalorin torkibi element analizi, qurulusu spektroskopik metodlarla (IQ- vo
PMR-), tomizliyi iso xromatoqrafiq analiz metodlar1 (QM- vo NTX-) ilo toyin edilmisdir.
Dietilditiokarbamat avazli tiiran va tietan toromalarinin fiziki-kimyavi xassolori 1 sayli cadvalda
verilmisdir (9kbarov, 2005: 25-29).

3-Tietanil-N,N-dietilditiokarbamatin (3) 1Q spektri uygun tiiranin (1) IQ spektrina oxsayir. Lakin
ondan forgli olarag, 720 vo 1440 sm™ sahodo intensiv zolaqlar miisahido edilir. Bu da dordiizvlii
tietan halgasindoki C—S rabitasinin valent ragslorinin oldugunu siibut edir.

3-Tietanil-N,N-dietilditiokarbamatin (3) PMR spektrindo on qvvatli sahado - 1,1-1,40 m.h.
(C2Hs);N fragmentinds olan iki metil qruplarindaki alti protonun signali triplet halinda miisahido
edilir. Amin hissasindoki iki metilen va tietan halgasindaki ekvivalent iki metilen qrupundak: sokkiz
protona maxsus olan signallar multiplet halinda 3,1-3,7 m.h. sahasinds askar olunur. ©n zaif sahodo
5,4-5,9 m.h. kvintet halinda miisahido olunan signal iso tietan halgosindoki yegano metin
protonunun oldugunu tasdiq edir.

Cadval 1.
Dietilditiokarbamat avazli tiiran va tietan toramalarinin fiziki-kimyavi sabitlari.
Toyin edilmisdir, % Hesablanmisdir %
o 20 Emprik
Coam,% | Mo | ¢ | 4w | N | s |[formuu| ¢ | H | N | s

69 1,6015 4‘}2 6,99 | 6,57 4‘%6 CoHNSy 434 | 6,83 | 6,33 | 4344
76 1,6146 4:;’6 6,65 | 6,21 4:;’2 CyHis NS4 43,4 | 6,83 | 6,33 | 43,44
85 1,6107 4::3[’3 6,73 | 6,47 4:;’7 CaHis NS, 43,4 | 6,83 | 6,33 | 43,44

Aparilan elmi todqiqatlarin mantiqi davami olaraq eyni bir molekulda dietil-ditiokarbamat
fragmenti ilo yanasi, transmissiya yaglarinin siyrilmo vo yeyilmo xas-salorino shamiyyatli
doracads tosir edos bilon tiiran vo tietan kimi funksional qruplarin da olmasi bu sahodo olan
molumatlar1 daha da zanginlosdirmis olardi. Bu mogsadls sintez edilon dietilditiokarbamatovazli
tilran vo tietanin (1-4) MS-20 transmissiya yaginin siyrilmo vo yeyilmo Xassslorino tasiri
simnaqdan kegiril-misdir (Akperov, 2021: 7-12). Aparilan smaglarin naticalori cadval 2-do
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verilmisdir. Tadqig olunan mad-dolorin qurulusu ilo onlarin funksional xassolori arasindaki
alagani mayyan etmok va hamginin, agqarin qatiliginin onun effektliliyine tosirini 6yronmak igiin
sinaq niimu-nalori har 100 gram MS-20 transmissiya yagina 0,025 va 0,034 mol asqar (asqarin
yagda toxminon 5-7%-li mahlulu) nisbatindo hazirlanmigdir /14-16/. Cadval 2-don goriindiiyii
kimi, S-(1,2-epitiopropil)-N,N-dietiltiokarbamatin (4) MS-20 yagindaki 5,13%-li (0,025
mol/100q yag) mohluluna uygun niimunanin siyrilmo xassslori bu yagin 6ziinlin siyrilmo
xassalarindon qgat-gat (2,5 dafodon artiq) yiiksokdir - Is =79, Pg =1382 N, P5 =4381 N. Lakin bu
asqar yeyilmo xassolorino az tasir edir. Nozardon kegirilon bu birlogsmods karbonil grupunu tion
grupu ils avoz etdikds yaglayict xassoalor az doyisir /17-21/.

Beloliklo, apailan todgiqgatlar naticasinde malum olur ki, dietilditiokarba-matsvazli tiiran vo
tietan toromoalori do siirtkii yaglarinin siyrilmoa Vo yeyilma Xxassalorina asasli doracado tasir edir.
Tiiran Dbirlosmolorindo yaglayici xasso dasiyan fragment {tgiizvli tiiran hoalgosi, tietan
birlosmoalarinds iss - dordiizvlii tietan heterotsiklidir.(Akperov, 2016: 41-44).

Cadval 2.
Dietilditiokarbamatavazli tiiran va tietanin (1-4)
MS-20 transmissiya yagimin yeyilma va siyrilma xassalarina tasiri.

Birlasmani Birlasmanin formulu Asqarin qatihg is | Pg, Pa, Dj,
n Ne-cu (mol/100 g MS N N mm
yagi va ya %-la
qatihq)
1 (C,H.),N-C-SCH,-HC-CH, 0,025; 5,53 80 | 1382 | 4381 | 0,71
I \ / 0,034: 7,51 85 | 1410 | 4381 | 0,75
S S
3 0,025; 5,53 66 | 1145 | 3097 | 0,52
H.),N-C-S- 1095 9, '
(CoHgN-C-S-C_ s 0,034:751 | 69 | 1234 | 3479 | 0,58
S
2 (C,Hy),N-C-SCH,-HC-CH, | 0,025,553 | 65 | 1234 | 3479 | 0,60
g \ / 0,034; 7,51 72 | 1234 | 4381 | 0,64
S
+ (C,Hg),N-C-S- S
[ |
S
4 (C,H),N-C-SCH,-HC-CH, | 0,025;513 | 79 | 1382|4381 | 0,68
[ \ / 0,034; 7,00 83 | 1382|4381 | 0,71
O S
Anglamol-99 6,50 60 | 1392 | 3900 | 0,38
IXP-14A 5,50 65 | 1098 | 4380 | 0,80
MS-20 yag1 (asqarsiz) - 31 | 744 | 1558 | 0,77

Tacriibi hissa.

a) Spektroskopik todgigatlar metodu. Sintez edilmis birlosmolorin 1Q-spektr-lorinin
¢okilmasinda “Spekord-75 IR” spektrofotometr cihazindan istifado edilmisdir. Spektrlor maye
tobogasinds vo ya vazelin yaginda holl edilmaklo KBr, NaCl vo LiF prizmalarindan istifado
etmoklo 3700-700 sm-1 sahasinda ¢gokilmisdir (Akperov, Abdullayeva, 2021: 41-47).

PmR-spektrlori tezliyi 60 MH olan “Varian T-60" spektrofotometrinda ¢okil-misdir. Daxili
standart vasitasi kimi tetrametilsilandan (TMS) istifads edilmisdir. Halledici olaraq karbon (1V)
xlorid totbiq edilmis vo J skalasinda = 0,03 m.h. doqiqgliyi ilo 6l¢mo aparilmisdir.
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b) Xromatografik analiz metodlari. Sintez edilmis arilaminovozli tiiranlarin tomizliyi “Cvet-
4” buxar fazali xromatoqrafiya cihazinda toyin edilmisdir (©kbarov, Obdiilov, 2017: 34-39).

Analizin noticalori asagidaki kimidir: bark dasiyict kimi danaciklorinin 6l¢iisii 0,5-0,25 mm
5%-1i polifenil efiri (Xromaton H-AW), dl¢iilori 200 x 0,3 sm olan kalonkanin temperaturu

16°C, gaz dastyicist su buxaridir. Tozyiq PH20 =0,1-015kq/ sm?, verilon niimunalorin
miqdart L =0,1mql “protyajkann siirati” v, =240 mm/s kimidir.

Narin tobagali xromatoqrafiya (NTX) Sulifol UV-254 16vhasinds aparilmisdir. Elyuent kimi
etil spirtinin heksan ilo 1:5 nisbatindoki qarisig1 gotiiriilmiisdiir. Yod buxarlarinin tasiri ilo 16vho
aydinlagdirildigda homiss tiiranlar ti¢iin bir loks alinir.

Birlosmolori ayirmaq igiin uzunlugu 120 sm, diametri 2,5 sm olan vo bir torofinds
fraksiyalar1 bir-birindon ayirmaq ti¢iin krani olan kalonkadan istifads edilmisdir.Absorbent kimi
aliminium-oksid gotiiriilmiisdiir. Absorbentin kalonkaya doldurulmasi asagidaki qaydada aparilir:
avvalco, silikagelin heksan ilo suspenziyasi krani agiq olan kalonkaya hisso-hissa alave edilir
(Allakhverdiyev, Farzaliyev, Shirinova, Akperov, Mustafayev, Babayev, 2000: 26-29). Kalonka
doldugdan sonra reaksiya qarisigi pipetka vasitosilo ora olave edilir. Reaksiya qarisiginin ayri-
ayr1 komponentlarinin ayrilmasit moagsadils elyuentdan istifads edilir.

¢)1,2-Epitio-3-xlorpropanin (ETXH) — ilkin maddanin sintezi. U¢bogazli kolbaya 39 q (0,5
mol) tiokarbamidin 100 ml etil spirtindoki mohlulu yerlosdirilir. Reaksiya qarisigi duz-buz

qarisiginmn komayi ilo 0°C temperatura goder soyudulur. Soyudulmus garisiga dameci-damei
46,3 g (0,5 mol) 1,2-epoksi-3-xlorpropan (EXH) slavs edilir. Oksiran slave edildikdon sonra

reaksiya qarisigt 0°C temperaturda bir saat miiddotinds qarigdirilir (Kowara, Skowronska,
Michalski, Capozzi, 1997: 428-434). Sonra reaksiya garigiginin temperaturu otaq temperaturuna

gador (ZOOC) qaldirilir vo 3 saat qarigdirilir. Daha sonra reaksiya garisigina 300 ml su olava
edilir, garigdirilir, xloroform ilo ekstraksiya edilir vo susuz natrium-sulfat tizorindo qurudulur.
Reaksiya mohsulu holledicidon azad edildikdon sonra vakuu mda distillo edilir vo naticods 60 q
(55%) 1,2-epitio-3-xlorpropan (ETXH) alinir:

Taaynama=80-81°C (114 mm Hg st.), n2° 1,5238.

Odabiyyat malumati [60]: Cixim 53%,

gaynama temperaturu 94-96° C (6 mm Hg st.),

nZ’ =1,5271.

d) S-(1,2-epitiopropil)-N,N-dietiltiokarbamatin — reaksiya mahsulunun sintezi. Diametri 3,5
sm, uzunlugu iss 20 sm olan termiki davamli siiso borudan hazirlanmis ampulaya 18,6 q (0,2
mol) anilinin 100 ml toluolda hazirlanmis mohlulu yerlosdirilir. Sonra onun tizarins 18,5 q (0,2
mol) epixlorhidrin olava edilir. Daha sonra reaksiya qarisiginin  yerlosdiyi siiso ampula
lehimlonir vo su hamaminda 95-100°C temperatur intervalinda 4-5 saat miiddotindo qizdirilur.
Reaksiyanin gapali soraitds aparilmasinda asas moagsad aromatik birli aminin hava oksigeni ilo
oksidlogsmasinin qarsisini almaq vo osas reaksiya istigamatinin doyismomasine cahd etmokdir
(Okborov, 2017: 34-39). Reaksiya qarisig1 5 saat su hamaminda qizdirildigdan sonra siisa ampula
su hamamindan ¢ixarilir, soyudulur vo uc hissodon ehtiyatla qirilir. Reaksiya qarisigindan,
anilindan va epixlorhidrindon siiso kapilyarlar vasitasilo niimunalor gétiiriilorok, nazik tobagoli
xromatoqrafiya tisulu ilo (elyiient — heksan: karbon (IV) xlorid =5:1) reaksiyanin sona ¢atmasina
amin olunur. (QOST 9490-75, 1987: 5). ©vvalcs, su nasoso vasitasilo halledici distillo edilir,
sonra ise qalan reaksiya qarisigi 50 ml-lik Klyayzen kolbasinda vakuum distillosine ugradilir.
Noticoda 22,2 q (60 % c¢iximla) 1-xlor-3-N-fenilaminpropanol-2 (fenilaminovozli xlorhidrin)
aliir (Hasanov, Hasanov, Iskanderova, 2022: 265-269).

Tqay, (°C/ mm Hg st.) =144/ 0,6;

n =1,5964;

26



TOBIOT VO ELM Beynoalxalg elmi jurnal. 2023 / Cild: 5 Sayi: 8 / 21-28 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. 2023 / Volume: 5 Issue: 8 /21-28 e-ISSN: 2709-4189

a,’ =1,2485;

torkibi - CoH1,ONCI.

e) 3-Tietanil-N,N-dietilditiokarbamatin - reaksiya mahsulunun sintezi. ©ks soyuducu,
mexaniki garisdirict vo damct qifi ilo tomin edilmis 250 ml-lik tighogazli kolbaya 18,55 q (0,1
mol) 1-xlor-3-N-fenilaminpropanol-2 (aralig mohsul kimi sintez olunmus xlorhidrin)
birlosmasinin 50 ml dietil efirindoki mohlulu yerlosdirilir (Allakhverdiyev, Akperov, Farzaliev,
Zeynalova, Aghayeva, 1988: 1441-1443). Sonra kolbaya 4 g (0,1 mol) havang-dastado narin
ozilmis NaOH-1n dietil efirindoki suspenziyasi hissa-hissa olave edilir vo reaksiya qarisigi 3 saat
middotinds dietil efirinin gaynama temperaturuna godor qizdirilir. Reaksiyanin gedisine NTX ilo
nozarat olunur. Reaksiya sona catdiqdan sonra reaksiya qarisigi distillo olunmus su ilo yuyulur,
dietil efiri ilo ekstraksiya edilir va tizvi hissa susuz natrium-sulfatla qurudulur. Sonra iizvi hissa
su nasosunda holledicidon azod olundugdan sonra vakuum distillasine ugradilir. Naticads 7,45 q
(50% ¢iximla) miivafiq oksiran — 1,2-epoksi-3-N-fenilaminpropan (Ic) alinir (QOST 9490-75:
1987: 5).

Tqay- (°C/ mm Hg st.)=130/0,5;

15 =1,5766;
o’ =1,1351;
torkibi - CanON.

Notica

Aparilan elmi todgiqgatlar naticasinde malum olmusdur ki:

1. 1,2-Epitio-3-xlorpropanin (ETXP-nin) natrium-dietilditiokarbamatla reaksiyasi quru
benzolda (susuz soraitds) 60-70° C temperaturda 3 saat miiddatindo aparilarsa, reaksiya mohsulu
yalniz miivafiq tiiran téromasindon ibarat olur.

2. Bu reaksiya gostorilon soraitdo su miihitinds aparilarsa, tiiran-tietan yenidon qruplasmasi
bag verir vo noticodo miivafiq tiiran-tietan qarigigi alinir.

3. Sintez edilon dietilditiokarbamatovazli tiiran vo tietanin MS-20 transmissiya yaginin
siyrilmao  vo yeyilmo xassolorine tosiri smaqdan kegirilmigdir. Moalum olmusdur ki,
dietilditiokarbamatovazli tiiran vo tietan téromolori do siirtkii yaglarinin siyrilma vo yeyilmo
xassolorini xeyli yaxsilagdirir.

4. Maddolorin qurulusu ilo onlarin asqar kimi tasir effektivliyi arasindaki alagonin miiayyan
edilmasi naticasinds malum olmusdur ki, miivafiq tiiran birlogmalorinds yaglayici xasso dasiyan
fragment tiglizvlii tiiran halgosi, tietan birlosmalorinds iss - dordiizvlii tietan heterotsiklidir.
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IR SPECTRA OF DUOLITE C 467, AMBERLITE IRP 64 TYPE SORBENTS TREATED
WITH Cu®" AND Pb?" IONS

Abstract

In this study, based on infrared (IR) spectral data, the sorption mechanism of ions with
macroporous amino-phosphonic functional (-CH,-NH-CH,-PO (ONa),) group Duolite C 467 and
carboxyl functional group Amberlite IRP 64 (-COOH) ionites was studied. The structure of
sorbents, the changes in their functional groups after their interaction with ions have been discussed.
During the interaction of Cu®* and Pb®* ions with Duolite C 467 and Amberlite IRP 64, the
frequencies of their functional groups shift occurs.

Keywords: IR — spectroscopy method, ion exchangers, the absorption bands, sorption,
functional groups, molecular fragments, communication exchanger Cu®* vo Pb**
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Cu? W\ Pb?* ionlar1 ilo islonmus duolite C 467, amberlite iIRP64 tipli
sorbentlorinin 1Q-spektrlari

Xiilasa

Bu aragdirmada infraqirmizi (IQ) spektral molumatlara osaslanaraq ionlarin makromasamali
amino-fosfonik funksional (-CH,-NH-CH»-PO (ONa);) gruplu Duolite C 467 vo karboksil
funksional quruplu Amberlite IRP 64 (-COOH) ionitlori ilo sorbsiya mexanizm Oyronilmisdir.
Sorbentlorin strukturlari, onlarin ionlarla qar§lll(2111 tasirindon sonra funksional qruplarinda yaranan
doyisikliklor haqqinda fikir yiiriidiilmiisdiir. Cu™" vo Pb®" jonlarnm Duolite C 467 vo Amberlite
IRP 64 ilo qarsiligl tosiri zaman1 onlarm funksional qruplarinin tezliklorinin siiriismasi bas verir.

Acar sozlar: 10S metodu, ionitlor, udulma zolaglari, funksional qruplar, sorbsiya, molekulun
fragmentlari, Cu?* vo Pb?" - ionit rabitosi

Introduction
The main task of spectroscopic methods is to provide information about the structure of organic
materials. This information is based on affinity with characteristic absorption bands describing the
selected functional group of organic compounds. In physical and analytical chemistry, infrared
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spectroscopy (IR-spectroscopy) is a method used to identify chemical compounds based on the way
infrared radiation is absorbed by the compound (Kharitonov, 2005: 615).

Experimental part. In the same way as all ionites, 1.00 grams of samples were crushed in an
agate mortar and made into powder, the samples were pressed with KBr and made into pills, and the
spectra of the samples were recorded in the range of 4000-400 cm™ in the "Nicolet 1S-10" IR-
spectrometer. Amberlite IRP64 (-COOH) ionites with phosphonic functional group (-CH2-NH-CH,-
PO (ONa),) group Duolite C 467 with carboxyl functional group were involved in research (Jafarli,
Abbasov, 2017: 449-462; Jafarli, 2022: 26-28; Pehlivan, Altun, 2006: 149-156; Wolowicz, Hubicki,
2010: 124-159; 6). Their initial and after interaction with Cu?* and Pb®* metal ion IR spectra were
taken., the structures of ionites were judged based on the resulting absorption bands.

Since the studied ionites contain phospho- and carboxyl groups, let's take a look at the general
spectroscopic properties of the ionites included in these groups. According to the catalog data, the
brief characteristics of ionites are as follows (Chromatography, 2003-2004). Duolite C467 has an
ion-exchange phosphonic (-PO3Hy) functional group. This group is acidic in nature and dissociates
from solution by exchanging H* or Na* ions for other cations. The negative charge of the functional
groups is replaced by an equivalent number of mobile cations called counterions. lonic ions can be
exchanged with other ions due to the fact that the solution is in contact with the ionic phase.

O
R-NH-CH:—P (ONa)—» R-NH-CH: —|1F|’\ Me
O o _ d g

According to the catalog information, the mass of 1 liter of ionite is 740 g. Regeneration is
carried out with 1-2 N hydrochloric acid. 1-2 N NaOH solution is used to convert to Na-form. Since
the H-Na transition is reversible, 11% reversibility was noted. The optimal acidity mode of ionite is
pH=1-10, the total capacity is 3.5 g Eqg/g. The size of the ionite grains is 16-50 mesh, the maximum
temperature limit is 650C.

Duolite C467: these are the main absorption bands of this ionite with an amino-phosphonic
functional group: the bands at 702.66 cm™ and 760.73 cm™ in the spectrum represent the out-of-
plane deformation oscillations of C-H fragments of two substituted benzene rings; 982.66 cm™
characterize asymmetric and symmetric vibrations of P-OH groups, deformation vibrations of OH-
groups. The band observed at 1060.42 cm™ represents the vibrations of R-PO,-(OH) groups,
1118.71 cm™- the valence vibrations of P=0O groups in the phosphate acid residue connected with
hydrogen bond, 1452.18 cm™- vibrations of C=C bond of benzene ring and deformation vibrations
of C-H fragments of -CH* groups, 1657.12 cm™ characterize the deformation oscillations of the OH
group of the water molecule. According to the literature, the shift frequency of the phosphoryl
group is in the region of 950-1200 cm™ (Silverstein, Bassler, Morrill, 1977: 593; Nakomoto, 1991:
536). The spectra of the Na-form ion exchanger are observed in the characteristic absorption bands
of the R-PO5* ion. In the spectrum of the ion exchanger in the form of Na, the characteristic
absorption bands of its ion are observed. The spectrum of an ion exchanger with used metal ions
differs from the spectrum of the first ion exchanger by the appearance of absorption bands at
1087.67 and 1041.29 cm™, which characterize the symmetric and asymmetric waves of R-PO3%.
The absorption band at 1118.71 cm™ disappears, forming copper and lead forms, new absorption
bands appear in ionite samples at 1002.58 and 971.50 cm™. These changes in the spectrum indicate
the formation of strong coordination bonds between copper and lead ions and ionic groups of the
sorbent (Fig. 1).
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Fig.1. IR spectra of Duolite C467 (1) and post-sorption copper (2) and lead (3) ions.

Amberlite IRP64 (Polacrilex Resin) is a cationite with a carboxyl functional group, a weak acid
character, H" form, and a macroreticular structural cation with a dry exchange capacity of 10 mg-
eq/g. Amberlite IRP64 is obtained from a porous copolymer of methacrylic acid and
divinylbenzene. The chemical structure of Amberlite IRP64 is shown in figure 2.
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Fig.2. Chemical structure of Amberlite IRP64.

The exchangeable cation in Amberlite IRP64 ionite is the hydrogen ion. In acidic environments
(generally up to pH 4), Amberlite IRP64 ionite exists mainly as the free acid in the non-ionized
state (Pharmaceutical Grade Cation Exchange Resin).

Absorption bands at 1720-1660 cm™ belonging to C=0O bonds of carboxyl groups are
characteristic in IR-spectra of carboxyl cations. When ionites are in acid form, a very strong
absorption band is observed at 1280-1250 cm™ related to valence vibrations of C—O bonds. These
vibrations also belong to the in-plane and out-of-plane valence vibrations of the OH-groups noted at
980-950 cm™. A rather broad band observed at 2700-2500 cm™ indicates the presence of hydrogen
bonds of different strength through OH dimers. In carboxyl-type ionites synthesized using aliphatic
moqomers, peaks characterizing the aromatic building ring are observed at 795-790 and 710-700
cm™.

Amberlite IRP-64: 517.50 in the spectrum taken in the range of 4000-500 cm™; 829.23; 963.31;
1173.36; 1266.57; 1390.31; 1451.07; 1483.62; 1702.36; Clearly defined peaks at 2997.63 and
3476.32 cm™ are observed. Amberlite IRP-64 has carboxyl groups, so the identification of these
groups in the spectra will be preferred. The characteristic feature of carboxyl cationites in H* form
is strong, well-defined bands at 1720-1660 cm™ corresponding to C=0O absorption region of
carboxyl groups. It characterizes the valence oscillations (1702.36 cm™) of the C=0 bond in the
carboxyl group (-COOH). It is interesting that the maximum of this band is observed at 1702.36 cm’
in Amberlite IRP64. The absorption bands observed in the regions of 3476.32 cm™ and 2997.63
cm™ in Amberlite IRP64 ionite characterize the valence vibrations of OH™ groups of water
molecules and carboxyl groups. Amberlite IRP-64 has carboxyl groups, so the identification of
these groups in the spectra will be preferred. The characteristic feature of carboxyl cationites in H*
form is strong, well-defined bands at 1720-1660 cm™ corresponding to C=0 absorption region of
carboxyl groups. It characterizes the valence oscillations (1702.36 cm™) of the C=0 bond in the
carboxyl group (-COOH). It is interesting that the maximum of this band is observed at 1702.36 cm’
1 in Amberlite IRP64. The absorption bands observed in the regions of 3476.32 cm™ and 2997.63
cm™ in Amberlite IRP64 ionite characterize the valence vibrations of OH ~ groups of water
molecules and carboxyl groups. 517.50; The absorption bands of 829.23 and 963.31 cm™ represent
the vibrational oscillations of methylene-CH, groups, 1173.36 and 1266.57 cm™ the fan-shaped
deformation oscillations of those groups, 1390.31; 1451.07 and 1483.62 cm™ represent deformation
oscillations of C-H bonds of methyl and methylene groups. When carboxyl cations are transferred
from the acid form to the salt form, absorption bands in the region of 1720-1660 cm™ belonging to
carbonyl groups are lost due to the ionization of COOH groups, and new absorption bands in the
region of 1570-1550 and 1400 cm™ appear due to ionized -COO™ groups (Bellamy, 1971: 318;
Prech, Bulmann, Affolter, 2006: 438).

The clearly observed absorption band in the region of 1702.36 cm™ disappears completely after
sorption by Pb*-ion, and partially splits into a large number of absorption bands with weak
intensity. In the Amberlite IRP-64-Pb** system, a shift of the band to 1172.96 cm™ and a partial
weakening of the intensity are observed. 1390.31 belonging to unprocessed Amberlite IRP 64
ionite; 1451.07; Absorption bands at 1483.62 and 1702.36 cm™ are either completely lost or
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significantly shifted after treatment with the mentioned ions. In the IR-spectrum of ionite taken after
sorption by Pb?* ion, extremely weak, barely perceptible absorption bands are observed at 1390.68
and 1478.43 cm™. Since the coordination bond between this ionite and metal ions can be realized
only due to the free electrons of oxygen, special attention was paid to these areas. Comparison of
spectra and location of carboxyl groups in the 400-600 cm™ interval. The clearly observed
absorption bands in the region of 2997.63 cm™ and very broad absorption bands at 3476.32 cm™ are
significantly changed after sorption by Pb?* ion and split into absorption bands of weak intensity.
This confirms that the sorption processes are accompanied by significant complexation along with
ion exchange.
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Fig.4. IR spectra of Amberlite IRP-64 Pb®* (1) and lead (2) ions after sorption.

Conclusion

IR spectra of ionite samples were taken, and in the spectra of cationites treated with Pb2+ ions,
an increase in the intensity of absorption bands in the region of 500-850 cm-1 is observed. The
sorption regions at 1060.42 cm™ of phosphoryl groups in the IR spectrum of Duolite C467 ionite
treated with Cu®* and Pb*" ions shifted to 1087.67 (Cu®*-form) and 1041.29 cm™ (Pb?*-form). These
changes in the spectrum confirm the sorption of ionogenic groups and the formation of bonds
between copper and lead ions. Duolite C467 was shown to be a more kinetically effective sorbent. It
was shown that the studied sorbent absorbs Pb (I1) ion more than other ions. In IRP-64 cationites
with carboxyl groups, the shifts and intensity changes of bands related to carboxyl groups result
from the nature of the bond between those groups and Pb?* ions. Since the absorption spectra of
metal ions in the IR region are mainly observed at 200-400 cm™, it is not possible to mention the
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lower region (Nakomoto, 1991: 536). However, the clear differences observed in the IR-spectra
allow to interpret the nature of sorption not on the basis of hypothetical ideas, but on the
instrumental level.

=
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NEFT MOHSULLARINDA AROMATIK KARBOHIDROGENLORIN TORKIBININ
KiIMYOVI TOYINI UCUN CIHAZLAR

Xiilasa

Otraf miihitin ¢irklonmasi neft vo neft mohsullarinin ¢ixarilmasi, dasinmasi, emali vo
utilizasiyasi, habelo neft mohsullarinin su hovzalarinag icazesiz axidilmasi, texnogen qozalar, sonaye
istehsali naticasinda bas verir. Soharlordan, doniz limanlarindan vo miixtalif sanaye obyektlorindan
golon tullantt sular1 da bu maddalorlo ¢irklonir. Antropogen ¢irklonmo monbalori-ham ds istonilon
naqliyyat néviiniin islonmis qazlaridir. Bu gazlar otraf miihito toksik tesir gostorir. Bunlar1 vaxtinda
miioyyan etmok, garsisin1 almaq tiglin yuxaridaki cihazlardan istifado olunaraq analiz olunur vo
gorar verilir.
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Devices for chemical determination of the content of aromatic
hydrocarbons in petroleum products

Abstract

Environmental pollution occurs as a result of extraction, transportation, processing and disposal
of oil and oil products, as well as unauthorized discharge of oil products into water bodies, man-
made accidents, and industrial production. Waste water from cities, seaports and various industrial
facilities is also contaminated with these substances. Sources of anthropogenic pollution are the
exhaust gases of any type of transport. These gases have a toxic effect on the environment. In order
to identify and prevent them in time, they are analyzed and decided using the above devices.

Keywords: oil, hydrocarbon, analysis, chemistry, fractionation
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Giris

Otraf miihitin neft vo neft mohsullar1 (NM) ilo ¢irklonmasi hazirda tobii komplekslorin
deqradasiyasina sobab olan on genis yayilmis saboblordon biridir. Bu hom neft-gaz kompleksi
obyektlorindo faaliyystin tosadiifi naticalori, ham do giindslik ¢irklonmo problemlori (sizmalar,
qagilmaz itkilar va s.) naticasinds yaranir (Khaustov, Redina, 2014: 92-93).

Neft karbohidrogenlori ilo ¢irklonmis torpaq bitkilorin inkisafina monfi tosir edir vao kand
tosarriifatt  bolgasindo mohsuldarligi  azaldir. Bozon kond tosarriifatina yararli torpaglar
mohsuldarligint itirdiyine gore yararsiz hala diisiir. Neft karbohidrogenlori hazirda diinyada asas
yanacaq manbolarindan biri oldugundan onun mohsullarinin istifadssine dos lageyd yanasmaq olmaz
(Fowzia, Fakhruddin, 2018: 63-69).

Sahar va sonaye orazilorinds osas ekoloji problemlor politsiklik aromatik karbohidrogenlordir.
Atmosferdo PAK-lar ozon, azot oksidlari va kiikiird dioksidlari kimi ¢irklandiricilarla reaksiya vers
bilor. PAK torpagdaki bazi mikroorganizmlor torafindon pargalana bilor. PAK girklondiricilori
yiikksok molekulyar kiitloya malikdir, 4 vo daha c¢ox qatilagdirilmis aromatik halqalardan ibarat
PAK-lar potensiallarina géro 2 vo 3 halqali PAK-lardan daha tohliikali hesab olunur. PAK-larin
otraf miihitdo harokoati onlarin suda no godor asanligla holl olmasi vo havada no godor asanligla
buxarlanmasi kimi xisusiyyatlordon asilidir. PAK-lar otraf miihitin biitiin sahalorinds hagigoaton
cirklondiriciloridir: atmosfer, daxili vo doniz suyu, ¢okiintiilor, torpaq ve bitki ortiiyii. PAK-lar
(giiclii mutagen, kanserogen va toksik xtisusiyyatlori ilo taninir) aridilmis benzol halgalar1 soklinda
diiziilmiis karbon va hidrogen atomlarindan ibaratdir (Igwe, Ukaogo, 2015: 119).

Miixtalif monbalordan daxil olan biotoksik AK-larlo ¢irklonmoa tomiz miihits (torpag, hava, su)
Vo insan saglamligina ciddi tosir gostorir. AK-larlo ¢irklonma atraf miihitin barpasi ti¢iin miixtolif
texnologiyalarin vo strategiyalarin islonib hazirlanmasina sobob olmusdur. Bununla bels, bir ¢ox
problemlor holl olunmamis qalir vo AK-lorlo ¢irklonmis obyektlorin barpasi halo do ¢atin
mosalalordondir (Bharatkumar, Shaikh, Jainl, Desai, Madamwar, 2020: 18).

Toyyars yanacagl minlarlo miixtalif név karbohidrogenlorin miirokkab garigigidir.. Xam neftin
geoloji monbayindon asili olaraq miixtolif torkib variasiyalar1 mévecuddur ki, bu da kerosinin
alifatik, aromatik vo heteroatomik birlogsmolorin miirokkob gqarisiginda dalgalanma yaradacagq,
adoton, bu dalganin uzunlugu iso 8 ilo 16 karbon say1 intervalindadir (Ageel, Nelson, 2019: 1). Bu
iSo nagliyyat vasitolorinin islotdiyi yanacaglardan atmosfero aromatik karbohidrogenlorin daxil
olmasini gostorir.

Avtomobil benzininin osas torkib hissasi neftin katalitik riforming vo katalitik krekinginin
komponentloridir. Todgigatlar noticesinde Daxili Yanma Miiharriklarinin benzinindo kompleks
kondenss olunmus tig¢tsiklik arenlarin oldugu miisyyan edilmisdir, onun tarkibino isa fenantren,
antrasen, homginin, onlarin izomerlori daxildir (Temerdashev, Shapoval, Aigberua, Ekrubo, Joshi,
Kumar, 2013: 75).

Tipik olaraq xam neft va tobii gaz global enerji manbalarinin 50%-don ¢oxunu togkil edir. Xam
neftin kosfiyyatt ham doanizds, hom do quruda hoyata kegirilir. Masalon, Nigeriyada doniz neft
buruqglarinda xam nefti icara ¢onlorinae dasiyan axin xatlori var. Xam neftin nogli xatlori zodslons va
neft dagilmasina sobob ola bilor. Istonilon halda bu, ekosistemo olave tosirlora sobob ola bilor
(Aigberua, Ekrubo, Inengite, 2016: 130-142).

Neft sonayesi otraf miihito karbohidrogen cirklondiricilori buraxan osas sonaye saholarindon
biridir. Politsiklik aromatik karbohidrogenlor (PAH) neft sonayesinin kosfiyyat foaliyyati
naticasinds otraf miihita atilan prioritet ¢irklondiricilordir. Neftin karbohidrogen ¢irklandiricilarinin
yi1gilmasi insan hayat1 vo su biotasi {igiin tohliikali ola bilor (Varjani, Joshi, Kumar, 2017: 185).

PAK-larin otraf miihitdo daginmasi vo paylanmasi, asason, onlarin fiziki-Kimyavi xassalari ilo
tonzimlonir. PAK-lar miixtalif deqradasiya novlarina qarsi kimyavi sabitliklori, yiliksok miigavimat
gostarmalori vo canli orqanizmlar {igiin yiiksok toksikliyi sababindon potensial saglamliq riski kimi
taniniblar (Itodo,Akeju, Itodo, 2019:12-19).

PAK-larin saglamliga qisamiiddoatli tosiri molum olmasa da, gida zoncirindo PAK-larin
uzunmiiddatli y1gilmasi ilo bagli bir sira saglamliq problemlari yaradir. Naftalin kimi on sado PAK-
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lara uzun miiddot moruz galma boyrok va garaciyarin zodolonmasine, hamg¢inin kataraktaya sobob
ola bilor. Tomasda oldugda dsrinin qizarti va iltihabina sabab olur vo inhalyasiya zamani qirmizi
qan hiiceyralarinin zadalonmasins sabab olur (Zhao, Liao, Yan, Huling, Chai, Tao, 2013: 228-235).

Aromatik karbohidrogenlor neftin torkibindoki birlosmolorin aid oldugu asas siniflordon on
zohorlisidir. Xam vo tomizlonmis neftlorin su organizmlori tigiin koskin toksikliyi birbasa yiingiil
aromatik karbohidrogenlarin konsentrasiyast ilo alagslondirilir (Abdel-Shafy, Mansour, 2016: 107-
123).

Politsiklik aromatik karbohidrogenlor (PAK) Xatti, bucaqli va klaster qurulusunda ii¢ vo ya daha
¢ox benzol halgalarindan ibarat toksik {izvi birlosmalor sinfidir. PAK-lar otraf miihitds iki vo ya
daha cox birlosmonin qarisigr soklindo olur. PAK-lar bir grup mikroorganizm vo ya tok bir
mikroorganizm torafindon tamamilo pargalana vo ya gisman gevrilo bilor (Adeniji, Okoh, Okoh,
2019: 657-669).

Neft mohsullarinin identifikasiyasinda miithtim gostorici onlarn  torkibindoki aromatik
karbohidrogenlorin miqdaridir. ©traf miihit obyektlorindo neft mohsullarmin todqiginds istifado
olunan tisullarda on yiiksok seciciliyi, hassaslig1 vo slgatanli§ina goro miixtolif név agkarlamalardan
istifado etmoklo gaz xromatografik analizino dstiinliik verilir. Digor torofdon, neftlordo vo orta
distillatlarda ~ PAK-larin  (Politsiklik ~ Aromatik ~ Karbohidrogenlor)  toyini  zamani
xromatoqrammalarda analit “naftenik donqgar” va parafinlor fonunda goriiniir ki, onlar elektron tasir
soraitindo molekullarin fragmentlorini amals gatirirlor ki, bunlar da bazilori ilo tst-iisto diisiir.
fon kiitlesi baximindan tohlil edilon maddoalorin molekullarinin fragmentlori onlarin iizorine
goyulur vo onlarin kiitlo spektrlori tohlil edilir. Bu ciir tohlillor apararkan, maddoalorin miiayyan
edilmasi, migdarinin miiayyan edilmasi va polisiklik kondensasiya olunmus arenalarla slagoli
zirvalorin signal intensivliyini diizgiin gqiymatlondirmak praktiki olaraq miimkiin deyil. Otraf
miihitin ¢irklonmasi neft va neft mohsullarinin gixarilmasi, daginmasi, emali va utilizasiyasi, habela
neft moahsullarinin su hovzalarina icazasiz axidilmasi, texnogen gazalar, senaye istehsali naticasindo
basg verir. Saharlordon, doniz limanlarindan vo miixtalif sonaye obyektlorindon golon tullanti sulari
da bu maddalorla ¢irklonir. Neft vo neft mohsullar ilo ¢irklonmays har yerds rast golinir: torpaq
qatinda, hidrosferdo, atmosferds. Cirklonmis orazilordo ekoloji vaziyystin pislosmasi ilo olagodar
hom flora, ham do faunanin vaziyyatinds xeyli pislosmo miisahido edilir. Neftin otraf miihito belo
genis miqyasda monfi tasirinin sobobi onun kimyavi torkibindadir. Neftin torkibinds bir ne¢o min
maye karbohidrogen var ki, bunlar da 80-90% toskil edir. Neftin torkibindo aromatik
karbohidrogenlar toxminan 29%-dir. Bu maddalar ¢irklondirici oldugundan otraf miihito monfi tasir
gostarir. Zoharlilik saviyyasini nazors alarag, neft vo neft mohsullarinin identifikasiyasinda mithiim
gostarici onlarin torkibindoki poliaromatik kondensasiya olunmus karbohidrogenlorin miqdaridir.
Digor torafdon, biogen mansoali karbohidrogenlords (KH) fordi poliniivali kondensasiya olunmus
arenlorin konsentrasiya omsallar1 onlarin monsoyini gostoro bilor. Onlarin amolo galmasinin asagi
temperaturuna uygun olan PAK-larin torkib paylanmasi, asagi molekulyar ¢okili PA-larin iistiinliik
toskil etmasi Vo fenantrenin tstiinliik toskil etmasi ilo xarakterizo olunur. Neft monsali PAK-larda
fenantren/antrasen nisboti  togribon 50-dir, fliioranten/piren nisbati iso toqribon 0,3-diir,
avazlonmomisglora nisboton monometil-, dimetil- va digor alkillo avozlonmis arenlorin tipik iistiinlik
toskil edir. Moango xiisusiyyatlorini dyronmok vo miixtalif neft mohsullarinda PAK-larin torkibini
giymatlondirmok ti¢lin bu mohsullarin hazirlanmasi va tohlili {iglin aglabatan sxemlor talob olunur .

Dayigon antropogen moanbalor son illords xiisusilo bdyiik soharlordo PAK-larin asas monbayi
olmusdur. Bu tasirin saciyyavi xiisusiyyati genis orazilorin ¢irklonmasidir, onlarin yayilmasina
iglim amillori komok edir. PAK-larin formalasmasina osas téhfoni nogliyyat (avtomobillor, yiik
avtomobillori), domir yolu va su nagliyyati, aviasiya, kond tosorriifatt masinlar1 verir. Son
onilliklords avtomobillarin saymin siiratli artimi atmosfers zoharli maddslorin atilmasinin artmasina
sobob olmusdur. Avtomobil naqliyyati ilo ¢irklondirici emissiyalarin hacmi havanin antropogen
cirklonmasinin iimumi miqdarinin demak olar ki, yarisin togkil edir.

Kifayat godor dogiq (2-3% Xota ilo) maye adsorbsiya xromatoqrafiyasindan (sokill) istifado
etmoklo benzin fraksiyasinda aromatik karbohidrogenlorin torkibini miioyyan etmok miimkiindiir.
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Benzin fraksiyasi maye-adsorbsiya xromatoqrafiyasinin inkisaf-doyisdirms tisulu ilo aromatik va
naften-alkan hissalora ayrilir. Ayrilma tgiin gotiiriilmis fraksiyanin kiitlosini vo ayrilan aromatik
karbohidrogenlorin kiitlasini bilmakls sonuncunun torkibini hesablamaqg olar. Neftin torkibindoki
aromatik karbohidrogenlori Yiiksok Effektivli Maye Xromodinamika iisulu ilo do toyin etmok
miimkiindiir. Bunun tigiin Nexera LC-40 Kompleksindon istifads etmok miimkiindiir.

=~

Sok.1. Neftin tarkibindaki aromatik karbohidrogenlari Yiiksok Effektivli Maye
Xromodinamika iisulu ils tayin etmok ii¢iin Nexera LC-40 Kompleksi.

Aromatik karbohidrogenlarin novlarinin toyini vo neft distillatlarinda onlarin torkibino nozarot
refraktometrik agkarlama ilo maye xromatoqrafiyasindan istifado etmoklo hayata kegirilir. Shimadzu
sirkoti maye xromatoqraflarin bir ne¢o modelini istehsal edir: Nexera modul modellari buna misal
ola bilar (sokil 1) .

Kompleksin torkibi:

- Horokatli faza ti¢iin nasos;

- Otraf miihitin temperaturundan asag1 temperaturda islomo imkanli siitun termostati;

- Refraktometrik detektor;

- Ol injektoru va ya avtomatik niimuna gotiiran;

- Ayirma stitunu dosti;

- Alt1 portlu avtomatik geri yuma klapani (agar talab olunursa)

- Kalibrlomo tigiin standartlar toplusu.

Metod dizel yanacaqlarinda monoaromatik, diaromatik vo {ig+-aromatik karbohidrogenlorin
30%-o gadar hacmds olan dizel yanacaqlarinda va 150°C-don 400°C-dok gaynama diapazonu olan
neft distillatlarinda kiitlo hissasini toyin etmok ti¢iin totbiq olunur (sokil 2).

mv Monearomatik
03

diaromatik

Poliaromatik

% 4 A
i COR el B 5 o ] w1 daqee

Sakil 2. Dizel yanacaqlarinda aromatik karbohidrogenlorin identifikasiya edilmis
Xromotoqrami.
Qaz xromodinamikasi iiciin Nexis-GC- qaz xromotoqrafindan (sokil 3) istifada olunur.
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Sakil 3. Nexis-GC- qaz xromotoqrafi

Maye adsorbsiya xromatoqrafiyasi osasinda fliioresan indikatorlardan istifado etmoklo benzin
fraksiyalarinda aromatik karbohidrogenlorin  kamiyyotco toyini tgiin siirotli  tsullar islonib
hazirlanmisdir.

Aromatik karbohidrogenlarlo eyni adsorbsiya gabiliyystine malik olan fliioresan indikatordan ibarot
fraksiya niimunasi xromatoqrafik siituna vurulur, sonra spirt alavs edilir. Fraksiya adsorbani tamamilo
doyurdugdan sonra siitun ultrabondvsoyi isigla isiglandirilir. Aromatik karbohidrogenlorin fliioresan
zonasinin uzunlugu ol¢iiliir vo siitunun adsorbentlo doldurulmus hissasinin uzunluguna istinad edarok,
aromatik karbohidrogenlorin faiz nisbati hesablanir (miioyyan edilmisdir ki, aren zonasinin uzunlugu
onlarin torkibina miitonasibdir).

Ultrabanovsoyi isiqda fliioresanlasan politsiklik aromatik karbohidrogenlari ehtiva edoan kerosin-gaz
neft fraksiyalarinda xiisusi gostoricilordon istifado etmoyo ehtiyac yoxdur. Bu fraksiyalarda hom
aromatik karbohidrogenlorin imumi torkibini, hom do benzol homologlarinin vo politsiklik arenlorin
torkibini ayrica toyin etmoys imkan veran {isul islonib hazirlanmisdir. Aromatik karbohidrogenlorin
timumi torkibini miioyyan etmok ticiin 0,4 ml fraksiya, torkibinds silisium geli olan nazik siiso siituna
(uzunlugu 50 sm, diametri 2,4-2,8 mm), sonra yerdoyisdirici kimi spirt daxil edilir. Fraksiya biitiin
adsorbam1 doyurduqda, siitun ultrabandvsoyi isiqla isiqlandirilir. Fliioresan zonasi 6lgiiliir vo floresan
zonanin uzunlugunu siitunun adsorbentlo doldurulmus hissesinin uzunluguna bolmak yolu ils arenlarin
timumi torkibi hesablanir. Politsiklik arenlori miioyyan etmok igiin alkilbenzollarin vo politsiklik
arenlorin ayrildig1 bir adsorbent kimi aliiminium oksiddon istifads olunur. Bu halda fliioresan zonada
yalmz politsiklik arenlor olur. Bu zonanin uzunlugunu arenlor zonasinin uzunluguna aid etmoklo
(silikagel tizorinda adsorbsiya edildikda) politsiklik arenlorin faizi va alkilbenzollarin faizi miioyyan
edilir.

Aromatik karbohidrogenlorin  komiyyat toyini ig¢iin  ultrabondvsoyi Vvo infraqirmizi
spektroskopiyaya osaslanan {iisullardan da istifado olunur. Metodlar aromatik karbohidrogenlarin
udma spektrlorinds zolaqlarin intensivliyinin onlarin fraksiyadaki konsentrasiyasi ilo miitonasib
olmasina asaslanir.

Mosalon, benzin vo kerosin-qaz neft fraksiyalarinda aromatik karbohidrogenlorin 1600 sm™-do
udma zolagmin intensivliyino (aromatik halgada C=C baginin uzanan vibrasiyalari) osaslanaraq
toyini ti¢lin iisullar mévcuddur.

39



TOBIOT VO ELM Beynoalxalg elmi jurnal. 2023 / Cild: 5 Sayi: 8 / 35-43 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. 2023 / Volume: 5 Issue: 8 / 35-43 e-ISSN: 2709-4189

Agilent 7200 GC/Q-TOF Cihaz ila gaz xromotoqrafiyasi.

' =1
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Sakil 4. Agilent 7200 GC/Q-TOF cihaz

Agilent 7200 Q-TOF -TOF (sakil 4) analizatorunun yiiksak ayirdetmali spektral performansi ilo
birlosdirarok GC/TOF texnologiyasiin sarhadlarini yenidon ¢okir. Yenilik¢i ion monbayi dizayni,
yiikksok temperaturlu kvars kiitlo filtri, yiiksok effektiv toqqusma hiiceyrasi, 32 Ghit/san data,
niimuns gotiirma Vo temperaturda stabillogdirilmis ADC TOF elektronikasi ilo Agilent 7200 Q-TOF
on yiiksok agkarlama seciciliyini vo struktur elementlori tigiin dogiq molekulyar formula togdim edir
Va bu, an ¢atin analitik hesablamalar aparmaga imkan verir.

Hodof neft birlogsmalorinin xromatoqgrafik analizlori Agilent cihazinda aparildi. 1, 0 uL maye
niimunasi impulslu pargalanma rejiminda yeridildi. Neft karbohidrogenlorinin ayrilmasi  kapilyar
siitunda (30 m x 0,25 mm ID x 0,25mm) hoyata kegirilmisdir. Aromatik fraksiya analizi ligiin GX
sobas1 60°C-do proqramlasdirilib vo 2 doagige saxlanilib, 6°C/dag-do 300°C-o godar qizdirilib va
maksimum temperaturda 10 dogigo saxlanilib. Nimunolordo PAK-larin askarlanmasi centroid
oldoetma rejimi vasitosilo hoyata kegirilmisdir. Xarici kiitlonin Kkalibrlonmoasi har niimuna
analizindan darhal avval aparilmigdir.

Sistema nozarst vo molumatlarin toplanmasi Agilent MassHunter programi ilo aldo edilmisdir.
Hodof PAK-lar onlarin xarakterik fragment ionlarinda toyin olundu.

Agilent 7200 GC/Q-TOF iki molumat oldo etmo rejimi toklif edir, masalon, 4 GHz yiiksok
ayirdetmo rejimi vo 2 GHz genislondirilmis dinamik diapazon (2 G EDR). 4 GHz yiiksok ayirdetma
rejimindo sistem 4 GHz siirotindo molumatlar1 oldo edir, eyni zamanda hor bir kegiddo askar
edilmis kiitls zirvalorinds real vaxt rejiminds xiisusi emal aparilir. Bu, comlonmis kegidlords (kiitlo
spektrlori) daha dar zirvalora gotirib ¢ixarir vo belaliklo, ayirdetmo qabiliyyatini yaxsilagdirir.
Genislondirilmis dinamik diapazon ¢ox artan dinamik diapazonu tomin edir. Bu rejimda sistem iKkili
kanal rejimindo 4GHz siiratindo malumatlar1 aldo edir. Bir kanal yiiksok ayirdetmoli detektorda
islayir, digar kanal iss asagi ayirdetmoali detektorda islayir.

Sokil 5-do fenantren, antrasen, fliioranten vo pirenin 2G 4G yiiksok ayirdetma rejimindon
istifado edoarok ¢ixarilan KS xromatoqramlarini miiqayiss edilir.
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Sakil 5. Agilent cihazindan Binagadi nefti iiciin alds olunan xromatogram

Ai-80 benzinindaki aromatik karbohidrogenlarin Qaz-Maye Xromodinamikasi metodu ila
giymatlandirilmasi. Neft mohsullarinin  keyfiyyat vo komiyyat analizi klassik analitik iisullarla
¢otin moasoaladir, ¢iinki belo qarisiglarin torkibinds ¢cox miqdarda tokca karbohidrogenlor deyil, hom
do onlarin izomerlari var, onlar ¢gox vaxt yalniz benzol halgasindaki ovazedicilorin mévqeyina gora
forglonirlor vo oxsar fiziki xassoloro malikdir (qaynama temperaturu, sixliq vo S.). Klassik va
milasir fiziki-kimyovi todqiqat metodlarinin, masalon, adsorbsiya maye xromatoqrafiyasit vo gaz-
maye xromatoqrafiyasinin kombinasiyasi naticasindo bu problemlar holl etmok miimkiindiir. AI-80
benzininin torkibindoki aromatik karbohidrogenlori bu iisulla tohlil edok. Miiasir va perspektivli
avtomobil benzinlori hom aromatik karbohidrogenlorin tarkibino, hom onlarin migdarina, bilavasito
benzol baximindan ciddi talobloro tabedir. Aromatik karbohidrogenlorin benzindon ayrilmasi iigiin
sokil 3.4-do tosvir olundugu kimi laboratoriya qurgusu yigilir. Adsorbentlor 0,25-1,0 mm
fraksiyalarda istifado edilmisdir. Adsorbent krani olan siiso xromatoqrafiya kolbasina tokdilir
(ovvalcodon dehidratlagdirilir vo onun neft sorbatlari {igiin sorbsiya tutumu miioyyan edilir) .
Hesablanmis miqdarda benzin siitunun bos hissasine yuxaridan tokiiliir. Kran bagli olan halda,
adsorbsiya tarazligini yaratmaq iiglin biitiin sistem bir giin saxlanilir. Daha sonra yilingiil neft
(40°C) olava edilir vo adsorbsiya olunmamis maddoslor tomiz neftin sindirma indeksino saniyads 1
damc siiratlo olavs edilir.

Adsorbsiya edilmis maddslorin desorbsiyasi tiglin bir polyar halledici (masalon, aseton, etil
spirti, kiikiird efiri vo s.) kalonkaya tokiiliir vo bir giin qalir, sonra 1 saniyado 1 damecr siiratlo
elisyon bag verir. Etanol desorbenti halinda, benzindon adsorbsiya edilmis maddslorin qarisigi
ayric qifda distillo edilmis su ilo yuyula bilar, digar hallarda halledicilor distillo edilir. Benzin va
aromatik karbohidrogenlorin se¢ilmis garigigi tigiin fiziki vo kimyavi parametrlor miioyyon edilir.
Benzinin keyfiyyatini yaxsilagdirmaq iciin istifado edilmis sorbentlorin tutumu dinamik soraitdo
neft komponentlorinin miixtolif standartlaria uygun olaraq maye fazadan miisyyan edilir: benzol,
naftalin, n-heksan krioskopik iisulla. Isdo istifado olunan sorbentlorin adsorbsiya gabiliyyatinin
giymatlori aparilan dearomatizasiya vo denormalizasiya proseslori {igiin osas gotiiriiliir. Qeyd etmok
lazimdir ki, avvolco dearomatizasiya, sonra denormalizasiya aparmaq lazimdir, ¢iinki seolitin
torkibinds baglayict komponent var va 0, aromatik karbohidrogenlari udmag gabiliyystino malikdir.
Tipik olarag, seolitlorin baglayici komponenti tobii gillordir. Baglayici komponent aromatik
karbohidrogenlarin  3%-o qodorini adsorbsiya edo bilir. Buna géro do, AI-80 benzininin
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karbohidrogenlorinin fordi torkibini 6yronmok ii¢iin yanacaq ovvalco KSK silisium gelinda
aromatizasiya edilmisdir. Sorbsiya qabiliyyatini yaxsilasdirmaq ticlin hidroklor tursusu ilo
aktivlosdirildi.  Aktivlegdirilmis  silisium gel 160°C-do 6 saat qurudulur. Aromatik
karbohidrogenlorin  keyfiyyat vo komiyyot identifikasiyasi qaz-maye xromatoqrafiyasi ilo
aparilmisdir. Tadqiq olunan qarisiq 13 komponentdon ibarat idi. Codval 1-do bu iisulla Ai-80
benzinindaki aromatik karbohidrogenlorin torrkibinin miqdarlarit miiayyan edilmisdir.

Cadwval 1
Ai-80 benzinindaki aromatik karbohidrogenlarin tarrkibinin migdarlari.
Ne KARBOHIDROGEN KUTL®, %
1 Benzol 5,03
2 Toluol 16,32
3 Etilbenzol 3,36
4 Mn ksilol 21,00
5 Izopropilbenzol 1,89
6 o-ksilol 20,05
7 Propilbenzol 8,60
8 1-metil 3-etilbenzol 1,24
9 1,3,5-trimetilbenzol 7,69
10 1,3,5-trimetilbenzol 2,47
11 1,2-metilpropilbenzol 7,42
12 1,2-dimetil-3-etilbenzol 2,36
13 1,3-dimetil-2-etilbenzol 2,12
Natico

Miixtolif neft mohsullarinda onlarin identifikasiyasinin mithiim vo sabit gostoricisi olan
aromatik karbohidrogenlorin tayini ilo bagli miixtolif metodikalar arasdirtlmisdir. Miixtalif
sahalordon neft vo neft mohsullarimin torkibini giymatlondirmak ii¢iin qaz-maye xromotoqgrafiya
metodundan istifado edorok Olgmolor aparilmigdir. Otraf miihitin matrislorinds prioritet
cirklondiricilorin, PAK-larin analitik miioyyan edilmasinds ilk addim miivafiq hissanin
ayrilmasini (¢ixarilmasini) ohato edir. Aparilan todgigatlar osasinda Yiiksok Effektivli Maye
Xromodinamikasi osasinda neftin qrup vo fordi fraksiyalarrini miioyyon etmok, o ciimladan,
aromatic karbohidrogenlori giymotlondirmok miimkiin olmusdur.
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KIiMYOVI FAKTORLARA NOZAROT UCUN CIHAZLAR

Xiilasa

Otraf mithitin kimyavi ¢irklonmasi ilo bagl miixtslif fovgalads hallar, o ciimladon, kimyavi
obyektlords gozalar olduqda, fovgalads hallar (gozalar) zonalarinda alavs olaraq otraf miihitin
Voziyyatinin operativ monitoringi aparilmalidir. Monitoring molumatlar1 faktiki voziyyati
giymatlondirmak, onu prognozlasdirmaq vo ohalinin, orazilorin qorunmasi  vo
normallagdirilmasi ilo bagli gararlar gobul etmok ii¢iin biitiin moalumatlar1 miivafiq moarkazlara
otirdlir. Bu baximdan, kimyavi faktorlara nozarot edon cihazlar boyiikk oshamiyyat dasiyir.

Tobii miihitin Vvaziyystino miisahido vo noazarat todbirlori sisteminin asas mogsadi hiiquqi
soxslorin vo vatondaglarin miihafizasi sahasinds 6lka ganunvericiliyinin talablarine amol etmolarini
tomin etmokdir. Osas vazifolor fiziki vo hiiquqi soxslor torofindon otraf miihitin miihafizasi
sahasinda ganunvericiliyin pozulmasi hallarinin askar edilmasi, qarsisinin alinmasi va garsisinin
alinmasi; fovgolado sorait yaradan soboblori vo sortlori miioyyan etmok; ekoloji ganunvericiliyi
pozanlar1 askar etmokdir. Bu baximdan asagida sadalanan cihazlarin arasdirilmasi aktualliq toskil
edir.

Acgar sozlar: miihit, gaz, analizator, cihaz, kimya
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Devices for controlling chemical factors

Abstract
In the event of various emergency situations related to chemical pollution of the environment,
including accidents at chemical facilities, in the emergency (accident) zones, additional operational
monitoring of the environment should be carried out. Monitoring data is transmitted to relevant
centers in order to assess the actual situation, predict it and make decisions about the protection and
normalization of the population and territories. In this regard, devices that control chemical factors
are of great importance. The main goal of the system of monitoring and control measures for the
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state of the natural environment is to ensure that legal entities and citizens comply with the
requirements of the country's legislation in the field of protection. The main tasks are detection,
prevention and prevention of violations of legislation in the field of environmental protection by
individuals and legal entities; to determine the causes and conditions that create emergency
conditions; is to detect those who violate the environmental legislation. In this regard, it is
important to examine the devices listed below.

Keywords: environment, gas, analyzer, device, chemistry

Giris

Otraf mithitin kimyavi ¢irklonmasinin monitoringi ii¢iin cihazlar, sistemlar vo vasitslor havada,
torpagda vo suda tohliikali kimyavi maddolori, o ciimladon, tohliikoli Kimyavi maddslori askar
etmok tiglin nazords tutulmusdur. Onlar havanin g¢irklonmasinin, sonaye emissiyalarinin va islonmis
qazlarin, yeristii sularin vo igmoli sularm, ¢irkab sularin, torpaqlarin monitoringi iigiin cihazlara,
sistemlars va vasitolora boliiniir (Korolev, 2007: 416).

Havanin kimyavi ¢irklonmasina nozarat cihazlari.

a) Qaz analizatorlar1 (avtomatik qaz analizatorlar1) - qaz qarisiginda kiikiird dioksid, hidrogen
sulfid, karbon monoksit, azot dioksid, ammonyak, xlor va s. kimi bir va ya bir nega komponentin
torkibini 6lgmoak tg¢iin cihazlardir (Bogolyubova, 2006: 485). Avtomatik gaz analizatoru. hava
nimunasinin  gotiiriilmasi, idaro olunan komponentin konsentrasiyasinin 6l¢iilmoasi, analizin
naticasinin verilmasi vo geydo alinmasi, sonra iso niimunonin gotiirilmasinin verilmis programa
uygun olaraq, texniki iscilorin istiraki olmadan avtomatik hoyata kecirildiyi cihazlardir. Is
rejimindan asili olaraq qaz analizatorlar1 fasilasiz vo dovri cihazlara boliiniir. Onlar stasionar, mobil

Vo portativ ola bilar.

e

Sakil 1. SFG-M cihazx
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Sakil 1. ESSA cihaza
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Qaz analizatorlar1 is prinsipindon asili olaraq mexaniki, sasli, ultrasssli, termik, magnitli,
elektrokimyavi, ionlasdirici, optik vo kombina olunmuslara boliniir. Yerli praktikada optik
(fotokolorimetrik), elektrik vo ionlasdirici cihazlar an gox istifado olunur. Fotokolorimetrik qaz
analizatorunun foaliyyati mohlulda, lentdo vo ya xiisusi tozda olan indikator reagenti ilo havani
tohlil edilon komponentlor arasinda rong segici reaksiyalara asaslanir. Bu cihazlara asagidakilar
daxildir: stasionar fotokolorimetrik gaz analizatoru SFG-M (sokil 1) (is sahasinin havasinda
konsentrasiyalarin toyini), stasionar qaz analizatoru ESSA (sokil 2) (dom gazinin mévcudlugunun
Vo konsentrasiyalarinin tayini) va s.

Signal qurgular1 - yalniz analiz edilon komponentin (vo ya onlarin cominin) avvalcadan
miioyyon edilmis konsentrasiya doyarino nail olmaq barods signal veron qurgular - miixtolif
partlayis tohliikasi kateqoriyalarina aid yanan qazlar, buxarlar vo onlarin qarisiglarini miisyyan edir.

Signal qurgusu istismardan ovval vo ya sonra tohlikali Kimyavi maddslorin faktiki
konsentrasiyasini 6l¢mok ti¢iin nozords tutulmayib. Texnoloji proseslorin partlayiciligini aradan
qaldirmaq tg¢lin partlamadan ovval Kkonsentrasiyalarint toyin etmok {iglin avtomatik
analizatorlarindan istifads olunur - avvalcodon miioyyan edilmis partlayici konsentrasiyalara ¢atmaq
barodo signallarin verilmasi ilo havada yanan qazlarin, buxarlarin vo onlarin gqarisiglarinin
konsentrasiyasina avtomatik nozarat edon cihazlar mévcuddur, mosalon, gaz analizatoru-signal
GAZOTEST 3001/3003. Qaz xromatoqraflar1 miixtolif maddalords, materiallarda, eloca do otraf
mithitde mikrogirklorin movcudlugunu miisyyan etmok igiin nozordo tutulmusdur. Qaz
xromatoqrafiyast tisulu, harokot edon vo stasionar qaz fazalar1 arasinda ayrilacaq komponentlarin
molekullarinin miixtalif paylanmasina asaslanir. Metod- bir analizlo 100 - 200 ugucu komponentdan
ibarat miirokkob qarisigin keyfiyyat vo komiyyat torkibini miioyyan etmoays imkan verir. Bu
cihazlara asagidakilar daxildir: gaz analitik xromatoqraflar "Tsvet-500M", "Agat™ vo s. Gostorici
borularla 6l¢gmo cihazlar1 atmosfer havasinin ¢irklonmasinin indikator borular1 vasitasilo havanin
vurulmasi yolu ilo ekspress tisulla tohlili ii¢lin nazords tutulmus on sads alotlordir. Qurgular
miixtalif tipli havagobuledici qurgulardan (koriiklii aspirator, UG-2 qaz analizatorunun
havagabuledici qurgusu, ol pistonlu nasos) vo AHOV tiplorino uygun olaraq gostorici borular
dostlorindon (KIT) ibaratdir. Bu metodun osas iistiinliiklori asagidakilardir: analizin siiroti vo hava
niimunasinin gotliriildiiyii yerds naticalorin alinmasi; aparatin metodunun vo aparatinin sadaliyi. Bu
cihazlara asagidakilar daxildir: kimyavi gaz detektoru GM-X, universal gaz analizatoru UG-2,
havada ammonyak, xlor, azot oksidlori vo s. kimi ¢irklondiricilorin mévcudlugunu askar etmoyo
imkan verir; horbi (yar1 avtomatik) kimyoavi kosfiyyat cihazi VPKhR (PPKhR), havada AHOV
atmosferinin mévcudlugunu miioyyan etmok i¢iin nozordo tutulmusdur vo olavo gostarici boru
dostlorinin komayi ilo - on ¢cox yayilmis AHOV.

ASDM-"Lidar" avtomatlasdirilmig distant monitoring sistemi atmosferin ekoloji monitoringinin
aparilmast vo kimyavi silah obyektlorinds tohliikali kimyavi maddslorin atilmasi ilo bas veran
gozalarin agkar edilmasi mogsadilo avtomatik rejimds hava hovzasinin optik-elektron zondlamasini
hoyata kegirir. Sistemo daxildir: stasionar post (SP), mobil vo lidar kompleksi (MLK). Birgo
miiossisanin 3 kanali var.

1.Buraxilisin vizual agkarlanmasi {i¢iin radiusu 10 km olan dairovi goriiniisii olan teplovizor.

2.Termal goriintiiloma - gecos Vo mohdud goriinms soraitinds termal goriintiiniin askarlanmasi
funksiyasini yerino yetirir.

3. Dairovi goriintisiin lidar1 (lazer) - tohliikali Kimyovi maddolorin buraxilma noqtosinin
koordinatlarinin vo konsentrasiyasinin toyini. Béhran Voziyyatlorinds Idaroetma Moarkoazi (BIM) ilo
birgo miiossisanin idaro edilmasi vo molumatlandirilmasi rele rabitosindan istifado etmoklo hoyata
kegirilir. BIM, iki radar sistemindon istifado edorok, 2 km-2 godar radiusda nozarot edir. O, avtonom
Vo stasionar postdan isloyo bilar. Otiirmo rabits peykindan istifado etmokls hoyata kegirilir. “Lidar”
tipli stasionar postlar, bir qayda olaraq, iri sohorlords vo kimyovi silahlarin sixligi yiiksok olan
orazilords fasilosiz monitoringlor aparir. Zosharli gazlarin sizmasmin monitoringi vo Kimyovi
zoharlonma Xobardarhiginin avtomatlasdirilmis sistemi zsharli qazlarin (xlor, hidrogen sulfid) va .
konsentrasiyasinin fasilosiz Olglilmasi, (oza haqqinda soS Vo isiq signallarnin iso salinmasi,
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zohorlonma soviyyasinin miioyyan edilmasi tigiin nozords tutulmusdur, qoza, gozalarin naticalori
haqqinda malumatlarin prognozlasdirilmasi vo onlarin kompiiter monitorunda gostarilmasi, goza
haqqinda molumatlarin Miilki Midafis vo Fovqgolado Hallar iizro miivafiq orqanlara avtomatik
otirtilmosi  funksiyalarint  yerino  yetirir. ~ Atmosferin  vaziyystinin  monitoringi  li¢iin
avtomatlagdirilmis sistemlara slave olaraq, miixtalif stasionar monitoring va 6lgmoa komplekslari
istifado edilo bilor, mosalon, meteoroloji xidmat personali torofindon xidmat edilon vo ya
avtomatlasdirilmis rejimds isloyan "Post-1", "Post-2", birbasa orazilords vo ya - ASDM "Lidar"
olmadiqda - sohar yerlorinda.

Mobil idaraetma sistemlari. Mobil atraf miihit laboratoriyast (MOL). Laboratoriya Xxromato-
kiitlo spektrometriyasina, qaz vo maye Xromatoqrafiyasina asaslanan miiasir kimyavi vo radiasiya
avadanligr vo digor miiasir tisullarla miixtalif dasiyicilarda ¢oxlu sayda zorarli maddoalorin vo
birlosmoalorin masin molumatlarinin emali vo qisa zamanda moalumat aldo edilmasi ilo tachiz
edilmisdir. Sayyar laboratoriya (SL) emissiyalarda, atmosfer havasinda vo tullant1 sularinda zararli
cirklandiricilorin torkibinin operativ monitoringi {i¢iin nazords tutulmusdur. Laboratoriya hom otraf
miihitin ¢irklonmasina nozarat sisteminds, ham do avtonom sokilds islayir.

Otraf miihitin faktiki kimyovi ¢irklonmasinin (girklanmasinin) monitoringinin mogsadi ©Ci-don
(otraf miihitin ¢irklonms indeksindan) artiq olan arazilorin (sahalorin), kimyavi silah obyektlorinda
gozalar zamani iso miixtalif Kimyavi cohotdoan tohliikali maddalarin haddi konsentrasiyalariin (HK)
askar edilmasindon, onlarin shaliys vo obyektlorin igtisadiyyatina vo sosial sferasina tosirinin
giymatlondirilmasindon ibaratdir (Sadovnikova, 2008: 334). ©n hocmlisi atmosfer havasinin
¢irklanmasinin toyini iizra isdir. Atmosfer havasinin ¢irklonma doaracasi tullantilarin migdarindan,
onlarin torkibindon, emissiya soraitindon Vo meteoroloji soraitdon asilidir. Osas hava
cirklondiricilori toz (ashi maddo), kiikiird dioksidi SO,, azot dioksidlori vo oksidlori, dom qazi,
homginin, xiisusi kimyovi cohotdon tohliikoli maddslorlo spesifik ¢irklonmadir. Daim aparilan
miisahido epizodik ola bilar - atmosferin vaziyyatinin toxmini giymotlondirilmasi ti¢iin va spesifik -
infeksiyanin atrafli 6yranilmasi tigiin (Qoldovskaya, 2005: 296). Sahar va gosobalords, rayonlarda
Vo biitiin 6lkods aparila bilir (fon infeksiyasi). Atmosferin kimyavi voziyyatinin daimi monitoringi
i¢ kateqoriyadan olan postlar torafindon hoyata kegirilir - stasionar, marsrut vo mobil. Stasionar
postlarda atmosferin voziyyotinin miisahidosi tam, natamam, azaldilmis vo giindalik programlara
asason, niimuna gotiiriildiikde miivafiq olaraq dord, ti¢, giinds iki dofo vo davamli olaraq aparila
bilor. "Lidar" yalniz fasilosiz rejimdo isloyir. Soyyar qurgularla tochiz olunmus marsrut
postlarindan, bir qayda olaraq, stasionar mantagalorin olmadig1 yerlordo atmosfera nazarat etmok,
goza tohliikasi zamani miisahido rejimini giiclondirmok tigiin istifado olunur. Birbasa sleyfin altinda
miisahido aparmaq li¢iin qoza zamani eyni mobil cihazlarda mobil postlardan istifado olunur.
Miisahidolor voziyystdon asili olaraq tam, natamam vo ya ixtisar olunmus proqramlar iizro marsrut
postlari, sayyar postlar vasitasilo aparilir. Otraf mihitin kimyovi ¢irklonmasi ilo bagh miixtolif
fovgolado hallar, o climlodon, Kimyoavi obyektlords gozalar olduqda, fovqgolado hallar (gozalar)
zonalarinda alavo olaraq otraf miihitin voziyyatinin operativ monitoringi aparilir (Skurlatov, 1994:
400). Daim istifado olunan kimyavi vaziyystin monitoringi vasitolori ilo yanasi, qoza oarazisine
operativ qruplar, o ciimladan, miixtalif Soyyar laboratoriyalar géndarilos bilor.

Minilaboratoriyalar.

Miniexpress laboratoriyalari indikator borularindan istifado etmoklo havada zororli kimyovi
maddolorin konsentrasiyasini, homginin, indikator elementlorindon istifado etmoklo miixtolif
miihitlords (suda, yer sathinds, masinlarda va s.) zararli maddslorin mévcudlugunu 6lgmak {igiin
nozords tutulmusdur (Belov, 1991: 319). AHOV-un minilaboratoriya torafindon askarlanmasi vo
toyini nasos vasitasilo vurulan ciddi sokildo miisyyan edilmis hava hacmi ilo AHOV-a moaruz
qaldigda gostoricilorin  rong hiindiirliyiiniin  l¢iilmasine osaslanir. Paketo daxildir: havanin
oOtiiriilmasi liglin nasos, balad¢i qolunda kilidloma cihazi ils, gostorici borusu ilo otiiriilon lazimi
miqdarda havani toyin edir; gostorici borular; gostarici elementlor, ampula agict; texniki tasvir v
tolimat. Gostorici borular xatti tipli birdofolik qaz analizatorlaridir vo tohliikali kimyavi maddalarin
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konsentrasiyasini 6lgmok ti¢iin istifado olunur. Gostarici borularin istifadasi ilo MEL-dan istifads
edorkan, is prinsipi, tolimatlara uygun olaraq apartlir.

Ol qurgularinda (sokil3), xtisuson do gostarici borular vasitasilo hava ol ilo vurulur vo
cirklondiricinin varligi onlardan vizual olaraq miioyyan edilir (Stepanovskix, 2001: 559).
Yarimavtomatik cihazlarda hava avtomatik olaraq vurulur (elektrik nasos) vo cirklondiricinin
olmasi vizual olaraq miiayyan edilir (reagentlorin ronginin doyismasi). Avtomatik cihazlarda biitiin
proseslar, o climlodon signallarin (sas Vo isiq) verilmasi avtomatik hoyata kegirilir. Piyada kimyavi
Kasfiyyatt apararkon portativ  vasitalordon, nogliyyat vasitolorindon (zirehli  personal
dasiyicilarindan) istifado etmoklo kosfiyyat apararkon hava-desant vasitalorindan istifads olunur
(Kolvoda, 1990: 240 ). Fardi fondlar fordi kimyavi nazarat tigiin istifado olunur. Tohliikali maddani
toyin etmok tiglin olago cihazlar1 infeksiya zonasinda yerlosdirilmalidir vo uzagdan idara olunan
cihazlar infeksiya zonasindan (markazdan) miiayyan bir mosafads olan ¢irklandiricilori askar edir
(Petruxina, 1987: 248). Horbi kimyavi kosfiyyat qurgusu havada, yerds, toplu materiallarda soman,
viqas, xardal gazi, fosgen, hidrosian tursusu, siyanogen xlorid va s. zararli maddalori tayin edir
(Bulatov, 1986: 378).

o

Sokil 3. Harbi kimyavi kasfiyyat cihazi: 1 - mexaniki pistonlu nasos; 2 - nasos iigiin burun;
3 - qoruyucu qapagqlar; 4 - tistii filtrlori; 5 - badan; 6 - istilik yastigu iiciin kartriclor; 7 -
elektrik lampasi; 8 - istilik yastgi; 9 - ortiik; 10 - niimuna gotiirmak iigiin spatula;
11 - gostarici borulart olan kagiz kasetlar

Asagidaki ardicilligla cihazdan istifads edorok c¢irklondiricilor miioyyon edilir: sarin, soman,
qazlar; fosgen, difosgen, hidrosiyan tursusu, siyanogen xlorid; xardal qazi, sonra digor maddslor
(Doroxova, 1991: 256).
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Sakil 4. Gostoricilordan istifads edarak cirklondiricilorin tayini
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Yarmmavtomatik kimyovi kosfiyyat cihazi (YAKKC) ilo eyni vozifolori holl etmok {i¢iin nozordo
tutulmusdur, is prinsipi oxsardir. Forq ondadir ki, hava miihorrik ilo isloyon firlanan nasosdan
istifado edorok gostorici borular vasitasilo vurulur vo asagi temperaturda borular elektrik istilik
yastig1 ilo quzdirilir. Cihaz kimyavi kosfiyyatin aparildigi nogliyyat vasitolorinin bort gsabokasi ilo
tochiz edilmisdir. Belo dostloro daxil olan sadalanan gdstarici borulara olave olaraq, psixotrop (bir
gohvayi halqa ilo), qiciglandirict (iki ag halga va bir ndqte ilo) toyin etmok iiglin gostorici borular
var (Tsitovich, 2004: 496). Lazim golorsa, bu cihazlarda borular slavs edilo bilor (sokil 4). Hal-
hazirda, cihaz nasosunun basliginin hunisino qurasdirilmis gostorici elementlor hazirlanmigdir.

Natica
Tohlilin  Kimyovi isullar1 otraf miihito nozarst vo monitorinqg praktikasinda, todgigat
foaliyyatindo genis istifado olunur. Istehsal soraitinds miiasir tohlil {isullarindan istifado etmoklo
xammalin keyfiyyatini miioyyan edilir, istehsal proseslorino nozarst edir, mohsullarin keyfiyyati
miioyyan edir, istehsal tullantilart onlarin utilizasiyast moagsadi ilo tohlil edir, straf miihiti miihafizo
edir.
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GEOCHEMISTRY OF MAGMATIC PROCESSES. FORMATION OF
MAGMATISM IN THE EARTH'S CRUST AND THE ROLE OF MAGMA

Abstract

After the Republic of Azerbaijan gained independence, the approach to the concept of "field"”
has changed. Deposits that were previously considered to be of medium category are currently
included in the group of large deposits. Therefore, one of the main issues facing geochemistry and
technology in the modern era is to master the areas with a high amount of useful metals that can be
considered deposits. For this reason, mineral sciences are closely related to geochemistry, when
studying the genesis, age, and stages of formation of ore and non-ore deposits, the methods of
isotope geochemistry are widely used. The role of magmatism in the formation of endogenous
mineralization is great. Petrochemical series, formations, geochemical types of igneous rocks and
certain correlation with endogenous mineralization indicate that magmatism plays a major, and
sometimes decisive, role in the formation of endogenous mineralization. Magmatogenic ore
deposits associated with sour igneous rocks are formed due to the accumulation of a number of ore
elements (lithium, beryllium, niobium, tantalum, rare earth elements, zirconium) in the residual
alloy, as they have a low distribution coefficient between crystals and alloy.
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Magmatik proseslorin geokimyasi.
Yer qabiginda magmatizmin amala galmasi va magmanin rolu

Xiilasa

Azorbaycan Respublikast miistoaqillik qazandiqdan sonra «yatag» mofhumuna yanagma
doyismisdir. ©Ovvallor orta kateqoriyali hesab olunan yataqlar hal-hazirda iri yataqlar qrupuna daxil
edilir. Ona goroe do miasir dovrdo geokimya va texnologiyanin qarsisinda duran asas mosalalordon
biri hal-hazirda yataq hesab edilo bilon faydali metallarin miqdar1 yiiksok olan sahalori
monimsamakdir. Bu sebabdon faydali qazintilar haqqinda olan elmlar geokimya ils six slagodardir,
filiz vo geyri-filiz yataqlarinin genezisini, yasini, formalagsma maorhalolorini 6yrondikds izotop
geokimyasmin {isullarindan genis istifado edilir. Endogen filizlosmonin formalagmasinda
maqgmatizmin rolu bdylikdiir. Petrokimyavi seriyalar, formasiyalar, maqgmatik siixurlarin
geokimyovi tiplori vo endogen filizlosmoa ilo miioyyon korrelyasiyast endogen filizlosmonin
formalagmasinda maqmatizmin boyiik, bozon iso halledici rol oynamasma dolalot edir. Turs
maqmatik siixurlarla olagodar olan magmatogen filiz yataqglar1 bir sira filiz elementlarinin (litium,
berillium, niobium, tantal, nadir torpaq elementlari, sirkonium) kristallar va orinti arasindaki asagi
paylanma omsalina malik oldugu iigiin, qaliq arintids toplanmasi hesabina amolos galir.

Acgar séozlar: madongilik, geodinamik, mineral, litologiya, geyri-iizvi, niiva geologiyasi
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Introduction

Geochemistry is a branch of science that describes large geological systems and mechanisms,
such as the Earth’s crust and oceans, using chemical tools and principles. Geochemistry is a branch
of geology. Geochemistry is a science that studies the entire solar system as well as the Earth’s
mantle convection, the formation of planets and the origin of granite and basalt, including the
processes. Geochemistry studies the history of chemical elements in the development of geological
processes, their forms of transportation and placement in minerals and rocks. By studying the
conditions of accumulation of chemical elements in various geological processes, geochemistry
characterizes the physico-chemical conditions of formation of mineral deposits and thus shows the
ways of their search. Geochemical search methods of deposits are widely used in geological-
exploration works, and by simplifying and cheapening these works, together with geophysical
methods, they create a foundation for the search of hidden deposits that do not come to the surface
of the eart (Museibov, 2003: 137-138). In the technological assimilation of deposits of a new type
of mineral raw material or a new type of ore, geochemistry greatly helps to extract the element.
That is, the state of the element subjected to extraction is determined by geochemical methods (is
the mineral independent, are the compounds isomorphous and which minerals are involved, etc.).
Knowing various chemical and physical methods, using the data of physical chemistry, conducting
thermodynamic calculations, geochemistry is able to solve complex problems of the genesis of
deposits, especially those that overlap as a result of various geochemical processes. Geochemistry is
a complex science. It occupies an intermediate position between geological (mineralogy, petrology,
lithology, mineral deposits, hydrogeology, etc.) and chemical (inorganic and physical chemistry,
chemical thermodynamics, crystallochemistry, colloid chemistry). Currently, it is impossible to
solve petrological and geodynamic problems without geochemistry (At the same time, geochemistry
comes into contact with astronomical (cosmogeny, meteoritics), physical (radiogeology, nuclear
geology, geophysics), biological (biochemistry, soil science) and geographical (physical geography,
landscape science) sciences in the matter of the composition and formation of our planet. to modern
information, the source of magma is the mantle is considered and that it is composed of ultrabasic
rocks it is assumed (Popova, Bogatikova, 2001: 57-59). Mantle as a whole to fractionation and has
undergone little differentiation. Stone meteorites by A.P.Vinogradov for the first time Experiments
on zonal melting (of chondrites) and many others chemical elements among dunite, basalt and
meteorites data obtained as a result of the distribution show that melting of mantle material actively
moving from the mantle and in the process of degassing of mantle material containing chondrites
separation into dunite and basalt occurs. If the mantle if we take pyrolite as the initial material
(according to A.Ringwood), then As a result of its melting, the substance is peridotite and basalt
separation will occur.

The Mohorovicic boundary separating the crust from the mantle 7 km in the oceans, and 30-70
km in the continents (on average 35 km) lies at a depth. The depth of this surface is based on the
seismic determined according to lumates. Longitudinal to depth (P-) and transverse (S-) wave
propagation velocities straight up to the mantle increases; but in it itself from one place to another
both horizontally, also, these velocities vary considerably in the vertical direction. The zone of
special importance is from 60 to 250 km located deep. This zone is called low speed zone and first
decrease in the speed of S-waves towards the depth, more then characterized by an increase. Slow
down zone the substance is probably in a partially melted state and the above is more active than
matter. The speed of seismic waves the reduction zone is the generation area of most magmas. This
it is proved that, first of all, in these zones, usually the center of earthquakes is grouped. Second, the
pressure calculated at this depth corresponds to the formation pressure of the mineral composition
of the rocks brought to the surface by the mantle rocks. Of magma the main cause of its formation is
considered to be convection (see: Chapter I). Interpretation as the asthenosphere, the low-velocity
layer of the Earth and from the more monolithic rocks lying above it consisting of the upper mantle
(thickness 0-50 km) and the earth’s crust (5-70 km thick) is attributed to the lithosphere. Plate
tectonics concept in which plates are viewed as blocks of lithosphere moving relative to the
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asthenosphere. Usually, the main types of primary magmas correspond to the most widespread
rocks in the geological development of the earth is taken. At least three petrographic types of rocks
from such magmas are believed to have formed: tholeiitic basalts, alkaline olivine basalts and
granitoids of continental batholiths. These magmas its formation and subsequent evolution depend
on the composition of the earth’s crust and upper mantle (Perelman, Kasimov, 1999: 768).
Velocities of transverse and longitudinal waves in the upper mantle, it Calculation of density
distribution according to velocities, gravimetric data show that the upper mantle is possible
composed of peridotites, eclogites, or intermediates is close to the composition. As we mentioned in
the first chapter, the mantle rocks are identified in kimberlites and alkaline basalts and their
compositions correspond to peridotites or eclogites. Peridotites are known as olivine, one or the
other are ultramafic rocks consisting of several pyroxenes. Eclogites from garnet and clinopyroxene
with a composition close to basalts consists of. Thus, Mohorovici¢ border from basalt and gabbro
change of chemical composition to peridotite, or gabbro or basalt (plagioclase+pyroxene) eclogite
(pyroxene+garnet) corresponds to isochemical change (Ryabukhin, 2001: 23-24). The phase of
eclogites study of the stability and density of the upper mantle evaluation shows that its
composition is not eclogite, corresponding to peridotite. In the upper mantle, as in the Earth’s crust
Lateral inhomogeneity is also observed. How is the primary basaltic magma of the upper mantle
formed? Every A proposed hypothesis of what composition of the upper mantle is closely related to
the selection. For example, as mentioned above as Green and Ringwood theorized the composition
of the upper mantle calculated from three parts harsburgite and one part tholeiitic basalt assumed
that it consists of a mixture consisting of pyrolite. O’Khara used the composition of natural garnet
peridotite in his model has done. The study of phase equilibria shows that basalt, the generation of
magma of each of the above-mentioned substances than one can melt under equilibrium conditions.
Formed in this way magmas differ from each other mainly according to the composition of
elements they differ. Their during the next fractional crystallization behavior will also differ.
Primary mantle magma lying below the Moxo boundary formed as a result of partial melting of
peridotites (Liquid phase depleted (depleted) in the upper mantle after separation restite material
consisting of peridotites or dunites remains. Restites the main mineral is magnesiumis olivine
(Fo~90). So, it’s done the incoming alloy will be rich in this mineral and the primary mantle
crystallization of magma from magnesium-rich olivine will begin (Mustafabeyli, 1987: 113-121).
According to experimental data, olivine (Ol) between the composition and the alloy (m) in
equilibrium with the following, there is a dependency: (Fe2+/Mg)Ol / (Fe2+/Mg)m=0.3 Hence
Fo90 with Fe2+/Mg=0.11 for primary magma containing olivine, iron content Fe2+/Mg=0.37 and
atomic weight the calculated magnesium coefficient M=Fe2+/(Fe2++Mg)=0.73 must be in
equilibrium with the alloy and crystallize from it. These quantities indicate that the primary mantle
magma must have responded to a high Mg alloy. In general, at the moment the following constants
are assumed for primary mantle magma: KD=0.21-0.36, the content of olivine in equilibrium with
the alloy is F086- 90, M=0.68-0.75, the content of Ni in olivine is 3000 g/t, in the alloy quantity 200
g/t. The composition of such magmas can be close to picrites, picrobazalts and related rocks. This
experiments have confirmed the melting of peridotites. It should be noted that with typical upper
mantle mineralogy (olivinetorthopyroxene+clinopyroxenetgarnet+spinel) There are primary
magmas in equilibrium that are high to magnesium constant (>0.7), high amount of Ni and Cr
(respectively >400-500 g/t and >1000 g/t) and not exceeding 50% They have SiO2 content. It is
likely that such rocks were formed from a metasomatized source rather than from the normal mantle
they came And metasomatism to partial melting harsburgites (olivine+orthopyroxene) were
exposed. Genetic geochemistry is a developing field of geochemistry. He studies the geochemical
properties of chemical elements in natural processes, depending on their origin in the earth’s crust.
According to their origin, chemical elements are divided into several groups: ore-producing — Pb
and Co; facial — Sr and B; formation — S and Ni; lithogen — K; tectono-magmatic (tectonic — Mn,
magmatic — Pb); deposition (authigen — Sr, allotigen — Ba); metamorphogenic — there are genetic
groups characterized by typomorphism of P and Li elements. In coal, shale deposits — N and P, in
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rare metal deposits — K and Be, in polymetallic deposits — Br and Pb, in iron group elements and
bauxite deposits — Mn and V, in salt deposits — Mg and K, in uranium and manganese deposits — Sr
and S, in precious stone deposits — elements Li and Be are involved as indicators. The
typomorphism of microelement Ag is characteristic (Mehdiyev, 2008: 8-11).

The earth’s crust is made up of many igneous rocks and rock-forming minerals. The weathering
products of mountain rocks have formed the soil, which is the uppermost fertile layer of the Earth.
Soil-forming or parent rocks refer to the upper part of the mountain rocks, which form the mineral
base of the soil and on which the soil develops. Without it, soil cannot be formed. The various
mountain rocks in the Earth’s crust are divided into three major groups according to their origin:
igneous, sedimentary, and metamorphic. Igneous rocks are formed from magma at certain depths of
the earth and lava that comes to the surface. As a result of the gradual cooling of magma deep in the
earth’s crust, large crystallized, high-density rocks, that is, intrusive or depth rocks, are formed.
These include granite, syenite, diorite, gabbro, etc. Belongs to. As a result of the rapid cooling of
lava flows from volcanic eruptions on the surface of the Earth’s crust, small crystallized or effusive
rocks with a hidden crystalline structure are formed, which are also light in weight. These are
basalt, liparite, andesite, perlite, trachyte, pumice, etc. Belongs to. The composition of igneous
rocks consists of silica-oxide compounds. The second place is occupied by R203 compounds. Of
these, those that play an important role in plant nutrition: MqO, CaO, Na20, K20, H20, etc.
Although there is enough in the lithosphere, it is mainly in the form of poorly soluble compounds.
American scientist F. U. Clark gave the average chemical composition of the lithosphere. The main
part (95%) of the Earth’s crust is igneous rocks. These rocks are almost covered by soft sedimentary
rocks. All sedimentary rocks are divided into three categories: mechanical, chemical and organic
sedimentary rocks. Mechanical and clastic sedimentary rocks are formed as a result of mechanical
breaking and crushing of mountain rocks. Broken rocks remain in place or are carried to another
place by the action of water, wind, ice. Large scraps are those larger than 2 mm in diameter. These
include boulders, coarse sand, small river stones, rock, breccia, conglomerate. Those between 2 mm
and 0.05 mm in size are called sands or medium-grained sediments. Those with a size between
0.01-0.05 mm are called small flakes. These are dust particles. Typical examples of these rocks are
loess and loess-like grains. The more common very fine particles in nature are clayey rocks. In
them, the diameter of the particles is smaller than 0.01 mm. It is mainly collected at the bottom of
water streams, sea and lake sediments. Clays are yellow, red, gray, black, green. When they dry,
they are very hard, and when they are very humid, their volume increases by 40-45%. Sedimentary
rocks of chemical origin are rocks formed as a result of chemical reactions and dissolved in water.
Examples of these are limestone, rock salt, gypsum, etc. Can be shown. Organic sedimentary rocks
are of plant and animal origin. For example, coal. It was formed by carbonization of ancient plants
in the Earth’s crust. Chalk and limestone are formed by the skeletonization of marine animal
remains (Budagov, Shirinov, 2012: 39-50). Metamorphic process is the change of appearance of
igneous rocks due to the impact of natural conditions. This process takes place within the earth’s
crust under conditions of high pressure and temperature. Marble, quartzite, gneiss, crystalline
schists are metamorphic rocks. A body with certain physical and chemical properties and formed as
a result of natural chemical reactions is called a mineral. In other words, a natural compound with
physical and chemical properties in each part is called a mineral. Minerals are formed as a result of
physico-chemical processes inside the earth and in water bodies. At present, more than 2000
minerals (not counting their types) are known. As a result of the chemical analysis of minerals in
the earth’s crust, it was determined that only 9 elements make up 98% of their mass. Acad.
According to A. Y. Fersman’s calculations, these elements are as follows (%): 0-49.19; Si-26.00;
Al-7.45; Fe-4,20; Na3.35; Ca-3.25; Mg-2.40; K-2.35; H-1.00. Minerals found in most parts of the
earth’s crust are quartz, orthoclase, albite, anorthite, mica. Many minerals are important as nutrients
for plants. For example, orthoclase contains potassium, anorthite contains calcium, mica contains
potassium and magnesium, pyrite contains sulfur, iron and apatite contain phosphorus. Minerals in
soil are divided into primary and secondary minerals according to their origin (Balasov, 1976: 112-
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114). The primary minerals are quartz, feldspars, micas, hornblende and pyroxenes. These include
the parent rocks that form soil as a result of erosion in the Earth’s crust. In soils, these minerals are
mainly sand particles (0.05 to 1 mm), dust (0.001 to 0.5 mm), small amounts of silt (less than
0.001), and colloids (less than 0.25 microns). Is in the form of particles. The beginning of the
soiling processbegins with wear. A set of complex and diverse processes consisting of quantitative
and qualitative changes of mountain rocks and the minerals that make up it under the influence of
the atmosphere, hydrosphere and other factors is called weathering. Changing the physical state of
rocks without changing their chemical composition is called physical weathering. The erosion
process is observed in two zones: Surface (modern wear); Deep (ancient wear). The thickness of the
modern weathering crust, where the soil erosion process takes place, varies from 1-2 cm to 2-10 m.
Depending on the prevailing factors of the erosion process, they distinguish three forms: physical,
chemical and biological. Physical wear is caused by changes in temperature, salts crystallized in
frozen water solution, moving water and wind. It is known that each of the minerals that make up
the mountain rocks has a coefficient of thermal compression and expansion. For example, the
coefficient of thermal expansion of quartz is 0.0000075, 0.000020 in quartz, etc. Therefore, as a
result of the daily temperature amplitude, cracks appear in the rocks. Water enters these cracks and
when it freezes, it expands and gradually breaks down the rock. This process is also affected by the
thermal conductivity of rocks (Voytkevich, Zakrutkin, Osnovi, 1984: 87-89). Due to the influence
of the sun, the upper layer of the rock is heated, while the inner part remains as it is. Due to the
differences in temperature, the rock is stretched and cracks form from it in the form of a layer or in
various forms, the water that enters it freezes, the massive rock in its composition is crushed, and
then it undergoes physical wear by rubbing. In the northern regions of Europe, the movement of
glaciers in the past led to the fragmentation of rocks. Those materials remained in place of the
glaciers. In this way, for example, boulders, sands, red pebbles and clays were formed. Chemical
weathering is the chemical change and breakdown of rock and minerals with the formation of new
minerals and compounds. The main factor in chemical weathering is atmospheric water, carbon
dioxide (CO2) and oxygen. Water is a strong solvent of rock and minerals. It should not be
forgotten that the general direction of weathering in nature varies depending on the conditions under
which it occurs, especially climatic conditions. Every 100C increase in temperature increases the
rate of chemical reaction by 2-2.5 times. It is for this reason that chemical weathering is rapid in the
equatorial region, and weak in polar regionsmanifests. Unlike physical wear, chemical wear
produces new quality wear products (Imamverdiev, 2003: 425-442). Chemical weathering is more
intensive in igneous rocks. Because temperature and pressure are involved in this process. One of
the ways of disintegration of mountain rocks under the influence of chemical factors is the way of
hydration (combination). Crystals of olivine and other minerals separated from the magma size is
usually sufficient for gravitational collapse. This process not only in large chambers, but also in
small bodies, for example, basalt it can also go on separate “pillows” of pillow-lavas. Precipitation
of crystals with components in crystalline phases becomes impoverished and the composition of the
alloy is less than the initial composition differs. From the composition of the primary mantle
magma and its P-T depending on the conditions of crystallization, different types of differentials
series are formed. Thus, olivine from primary magma, chromspinel, clinopyroxene and high
calcium plagioclase of low-alkalinity picrite and picrobazalts by separation differentiation with low-
magnesian tholeiitic basalt and gabbroid led to the formation of a finite differentiated series will
take out. Moderate, which retains up to 10% of the normative nepheline differentiation of alkaline
picrobazalts magmatic alloy composition to trachybasalt-trachytes (monsonite-syenites), high and
the differentials of alkaline olivine melanephelinites are phonolite and will end with nepheline
syenites (Habibov, 2011: 231-233). At this time, moderate and sodium and potassium in highly
alkaline ranges differentiated series are separated. Crystallization differentiation of basic and
ultrabasic alloys. At shallow depths as it accompanies its emergence to the surface not the
crystallization products of primary mantle magma, but their differentials formed at a shallow depth
are widespread. So differentials include low-magnesium tholeiitic basalts, inter-trappean and other
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continental magmatics Quartz tholeiites, which are widespread in associations, belong to them. To
8% oceanic basalts composed of olivine tholeiites containing up to MgO as a result of the
differentiation of olivine and other minerals formed and from the original composition with more
magnesium they differ. It is for this reason that low-magnesium tholeiite. In basalts, mantle-type
depth inclusions are involved doesn’t. Such depth inclusions magnesium-rich alkali in olivine
basalts and others with compositions close to primary magmas stored in silica-unsaturated rocks.
Fractional crystallization theory most petrologists adopted by and many geochemical, mathematical
has been confirmed by models (FC-model). Thus, crystallization differentiation of igneous rocks It
is one of the most important petrogenetic processes determining its diversity. Other mechanisms of
differentiation play a secondary role playing and spreading in local parts, to happen under favorable
conditions know (Mustafabayli, 2019: 213).

Conclusion
Magmatic processes of magmatic hearth temperature it happens by falling down. In this regard,
magma reactions change continuously and this change in the composition of rocks that are the end
product of crystallization and is reflected in its structure. A variety of igneous rocks types of
primary homogeneous magma during crystallization chemically, it is divided into heterogeneous
parts. This the process is called magma differentiation and is still used in petrology and is one of the
leading problems of geochemistry.
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