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NEFT EMALI VO REZIN TULLANTILARI 9SASINDA POLIMERASFALTOBETONUN
HAZIRLANMASI VO TOTBIQI
Faqan Oliyev, Karam Sixaliyev
Beynolxalq Ekoenergetika Akademiyasi
kerem_shixaliyev@mail.ru
Abstract: Polietilen, polistirol, SBS va rezin ovuntusu ilo «Baki 85/25» markali bitumu modifikasiya
etmigik. Naticado yiiksok keyfiyyatli polimer-bitum kompozisiyasi almisiq. Bituma polimer tullantilar: alava
etmaklo onun ozliiliiyiinii 2 dofa, méhkomliyini isa 4 dofo artirmaq miimkiin olmugdur. Bitumu polimer
tullantilary ilo modifikasiya etdikdon sonra, alinmig kompozisiyanin xassalarini oyronmisik. Alinmug naticalor
gostorir ki, hazirlanmis niimunanin penetrasiyasi standarta nisbaton 1,4 dafa, elastikliyi isa 4 dafa coxdur.
Acar sozlar: Polietilen, polistirol, rezin ovuntusu, polimer-bitum
kompozisiyasi,asfaltobeton, fiziki-kimyoavi xassalor ,6zliiliik.

Polimerasfa ltobeton vo asfaltobetonun
miiqayisosi. Modifikasiya olunmus bitum
osasinda hazirlanmis asfaltobetonun osas
xassalori yalniz istismar vaxti 6ziinii gostarir.
Istismar  soraitindo  smaqdan  ¢ixarilmig
polimerasfaltobeton DUIST 28-97 bitum
gostoricilorini tam 6doadiyini gOstormisdir.
Asfaltobetona nisboton polimerasfaltobeton
yiksok deformasiya, moéhkomliya, su vo
saxtayadavamliliga malik olmusdur.

On  mithim  gostoricilordon  biri
temperatur  doyisikliklorina qarst  doziimli
olmasidir. HRS ilo modifikasiya olunmusg
bitum osasinda hazirlanmig polimerasfal-
tobetonun fiziki-mexaniki xassolori DUIST

28-97 asasan toyin olunmus va alinan naticalor
cadval 1-do verilmisdir. Asfaltobetonun va
polimerasfaltobetonun deformasiya olunmasi
hom statik, hom do dinamik yiikloma rejiminda
todqiq olunmusdur.

Polimerasfaltobeton — 20°C-do asfalto-
betona nisboton daha yaxs1 deformasiya
olunma xassasine malik oldugunu gostormisdir
(cod. 2).

Mexaniki prosesdo Mu P-100 dinamiki
soraitdo aparilan tadqiqat (porsinin gedis siirati
1200 mm/daq) gostordi ki, asfaltobetonun
kovrok dagilmasi bas veron temperatur
hagigoaton do manfi temperatur oblastina dogru
yerdoyisir.

Cadval 1.
Polimerasfaltobetonun xassasi
ik Istifado olunan alagalondirici
Gostaricilarin tesi‘; enfl‘m Temperatur | Neft Istifado | 5%-li | 10%-li
adi °C bitumu olunan HRS HRS
vaxti, san )
bitum
Tarazliq
m"d“&“ - +20 1,09 0,77 157 | 313
-S - -
Em( - j'lo_s 20 36,5 8,5 592 | 195
sm
Deformasiya
modulu 10 +20 0,24 0,16 0,36 0,96
kq-s -20 18,3 47 3,4 94
E( 2 j-ioe’ 0,02 -20 133 32,2 22 50,5
Plastiklik, P - +20 0,34 0,39 0,34 0,28
- -20 0,151 0,149 0,142 0,107
Sorti-
dagilmaya - +20 11,6 7,6 15,6 31,2
qurulusun an - -20 488 270 340 1300
yiiksok - - 42 35 22 42
ozliiliyt
kgs-$
77(;( ‘10—10 q 21
sm
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Qocalma
amsal - -20

o, -qocalmaya
godar ¢, -
gocal. Ssonra

1,76 1,73 1,39 -

Bu halda polimerasfaltobetonun
ayilmado mohkomliyi miisbat temperaturda
asfaltobetondan daha ¢ox olur.

HRS-ilo modifikasiya olunmus bitum
osasinda  hazirlanmig  polimerasfaltobeton
monfi temperaturda daha g¢ox deformasiya
olunma xassoSine malikdir vo miisbat
temperaturda iso yaxsi kovrokliys vo yiiksok
dinamiki dayanigliga malikdir. Polimerasfalto-
betonun qocalmasini toyin etmok {iglin onu
qizdirib akustik gostaricilarini toyin etmisik.

Qocalma gostoricisi kimi 40 saat
middoatinds 120°C-do qizdirdigdan avval vo
sonra sas dalgalarinin niimunads sénmo
omsallar1 nisbatine gérs hesablanir.

Polimerasfaltobeton niimunalorin 50°C-
do elastik — 6zIii — plastik xarakteristikalar1
toyin olunmusdur. Alinmis naticalor cadval 2 -
da verilmigdir.

Cadval 2

HRS-ilo modifikasiya olunmus bitum osasinda hazirlanmis polimerasfalto-
betonun kdvrok — 6z1ii — plastik xarakteristikalarinin gostaricilori

PrTINE BND markali bitum Polimer — b't“.”? e_sash

Gostoricilorin adi (prototip) olagalondirici

prototip (toklif olunan)
On yiiksak plastik ozliiliik 7,10~ , Pa- san 8,5 54,0
On asag1 plastik ozliilik 77, 11", Pa- san 4,9 23,7
Yerdoyismados dinamiki axma haddi, P1<;, Pa 4.4 24,0
Tarazliq kovroklik modulu Gm, P < Pi<; oldugda Pa 139 463
Gorginlik reaksiya dovrii q- 77, /Gm- san 611 1166

Reoloji xarakteristikanin analizi gostorir
ki, modifikasiya olunmus bitum osasinda
hazirlanmis polimerasfaltobetonun ozliiliiyli
Vo kovrakliyi 5-6 dofo asfaltobetondan ¢oxdur.

Asfalt Ortiiylinlin uzunmiiddatli olma-
sinda materialin yorulma xassosi miihiim rol
oynayir. Bu moagsadlo Miidafia Nazirliyinin
bozi miiossisalori ilo birlikdo polimerbetonun
yorulma xassoSi toyin olunmusdur. Alinan
naticalor sokil 1-ds verilmisdir.

Sakil 1-do gostorilmigdir ki,
polimerasfaltobeton asfaltobetona nisbaton
torpanmo, titroyis amoalogalmays qarst daha
¢ox davamlidir. Bu onunla izah olunur ki, HRS
osasinda modifikasiya olunmus bitumun 7,

elo yiiksok hodds catir ki, bu neft bitumunda
rast galinmir.

Sokil 2-do 5 k. h. HRS asasinda hazir-
lanmis polimerbitumun vo neft bitumunun
reoloji oyrisi verilmisdir. Sokildon goriindiiyt
kimi HRS osasinda modifikasiya olunmus

bitum osasinda alinmis polimerasfaltobeton
neft bitumu osasinda alinmis asfaltobetonun
hoqiqi méhkamliyindon daha goxdur.

DUIST 52056 — 2003 toloblorina uygun
olaraq polimerasfaltobeton garisig1 hazirlamaq
tigin HRS ozlilliyliiniin vo mineral hissonin
donovormetrik torkibinin tosiri dyronilmisdir.
Alinan naticalor standart BND 60/90 vo BND
200/300 markal1 bitumlar osasinda hazirlanmig
asfaltobetonun  xassolori  ilo  miigayiso
olunmusdur.

Olagolondiricilorin todgiginin naticalori
codval  1-do, qarigiginki iso codval . 2-do
gostorilmisdir.

Alinmis gostaricilor demoays imkan verir
ki, polimerasfaltobetonun yerdoyismo doziiml-
tliiyli (C,, Vo tge ) asfaltobetona nisbaton daha

davamlidir. Mohkamlik kimi XR=R20+Rs0 comi
gotiiriiliir. Clinki yerdoyisma 20°C-do amoalo
golo bilor. Yerdoyismo davamliligini com
olaraq P=2tg 4+c qobul edirik.
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Dévrler say1

Sakil 1 Polimerasfaltobetonun xassasina HRS ozliiliiyiiniin, garisigin mineral hissasinin
danavarmetrik tarkibinin tasiri

HRS osasinda modifikasiya olunmus
bitum osasinda hazirlanmis polimerasfalto-
beton (B novlii) P2s=98 £R=5,61 MPa, BND
60/90 osasinda hazirlanmis B novli
asfaltobetondan (P25=48) XR=6,4 MPa azdir, P
iSo uygun olaraq -2,18 vo 2,02 godor ¢oxdur.

Bu halda polimerasfaltobetonun tge iso
asfaltobetondan artiqdir.
Bu gostoricilor imkan verir ki,

polimerasfaltobeton tigiin Rsg Vo R2o normasini
asfaltobetona nisbaton 10% azaltmaq miimkiin
olsun. Polimerasfaltobeton yiliksok tempera-
turda belo 6z asas xassalarini qoruyub saxlaya
bilir. Bu fakta Ro/Rso nisbotlorini analiz edonds
do omin olmaq olur.

1 Polimer-bitum
alagslandiricilarinin strukturunun
formalasmasi

Polimer-bitum olagalondiricilori (PBO)
polimerin  bitumda hall edilmosi vo vya
polimerin  avvolcadon xiisusi mohlullarda
(dizel yanacaginda, sonaye yaglarinda va S.)
holl edilmasi vo sonradan polimer -bitum
mahlulunun garisdirilmasi yolu ils alinir.

Polimer-bitum olagslondiricisinin alin-
masinin asas sorti har iki komponentin bir-
birino uygun golmasindon ibaratdir. Yoni
polimerin bitumun dispers miihitindo hall
olunmasit vo ya sismosi qabiliyyati basa
disiiliir.[41-25 ].

Polimerlarla modifikasiyalasdirilmis
bitumlarin hazirlanmasi tisulu bir gayda olaraq
prosesin yiiksok temperaturda getmosini (150-
200°C) vo komponentlarin intensiv qarisdiril-

masimi nozordo tutur. Bitumlarin modifi-
kasiyalasdirilmas:  ticin  istifado  olunan
polimerlarin (polietilen, polipropilen,

etilenpropilenli kauguk, termiki elastik plast)
oksariyyatinin pargalanma temperaturu onlarin
bitumla uygunlasmasi temperaturundan kifa-
yat godar yiiksok olur. Demali, polimerlorin
bitum kiitlesinde termiki vo  mexaniki
destruktiv reaksiyasi bas vermir. Ogor bas ve-
rirss onda cox zoif dorocado coroyan edir.
Isidilmo zamani bitumlar yumsalir, termo-
plastik polimerlor isa onlarin kristallik vo ya
amorf olmasindan asili olmayaraq 6zlii-axinh
voziyyato kegir. Yiiksok temperatur polimerin
bitumda sismosini vo ya holl olmasini
stiratlondirir.

Polimer materiallarin holl olmas1 sismo
morholasinds bas verir. Sisma prosesi hacm va
kiitlonin artmasi ilo polimerin halledicids hall
olunmasindan ibaratdir.

Sismo prosesi mohdudlasmis vo moh-
dudlagsmamis ola bilor. Mohdudlasmis sismo
zamani Sistem gel vaziyyatino kegir. Bu vo-
ziyyat polimerin verilmis mohlulda moahdu-
diyyatli hall olmasi ilo izah olunur. Mahdud-
lasmis sismo Voziyyatindo sistem taraziliq
halinda olan iki fazadan ibarat olur:

e polimerds  holledicinin ~ doymus
mohlulu, yani gel;

e holledicida polimerin doymus
mahlulu, bir qayda olaraq az konsentrasiyali.

o Gel

Mohdudlagsmamis sisma Xotti polimerlor
liciin  xarakterikdir. Tikilmis polimerlor

halledicids sisir, amma hall olmur. Texnoloji
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prosesin sartinin  doyismasi zamani (tem-
peraturun vo tozyiqin artmasi) mohdudlu sismo
mohdudasmayan sismays kego bilor. Sakil 3.5-
do rezin hissaciklarinin bitumda mohdudlasan
sismo prosesi gostorilmisdir. 1-ci marhalada
bitumun ylingiil fraksiyalarinin rezin hissacik-
lari ilo hall olmasi vo onun sismasi bas  verir

Miixtalif 6lkalords aparilmis todgigatlar
gostorir ki, polimerin bitumla uygunlasmasi bir
¢ox halda bitumun kimyavi torkibindan va
polimerin xiisusiyyatindon asili olur. Polimer
bitumla o zaman uygunlasir ki, onlarin qarisigi
uzunmiiddatli olur vo kolloid barabarliyinin
pozulmasi, yoni boliinmosi bag vermir. Bir ¢ox
miolliflorin ¢ox illik todgiqatlarina asasan
asagidakilar miioyyon edilmisdir:

e miirokkab saxali struktura malik olan
polimerlardon forgli olaraq, xstti polimerlor
bitumla daha somorali garisir;

e arigsma prosesina bitumun torkibinda
olan aromatik vo parafinli-naftenli karbo-
hidrogenlorin miqdar1 boyiik tosir gostarir;

e bitumun torkibindo asfaltenlorin mig-
darinin  ¢oxalmasi modifikasiyalagdirilmis
bitumun alinmasini ¢atinlosdirir;

e polimerin bitumla garisdirilmasi tex-
nologiyasi, homg¢inin polimerin olagalon-
diricido  dispersiyalasmas:1  daracasi  aho-
miyyatli rol oynayir.

G.Zenke gostormisdir ki, polimerin
bitumla qarigdirilmasi zamani polimerin miq-
darindan asili olaraq bitum-polimer qarisiginin
miixtolif nov daxili strukturu alina bilor:
arimomis hissaciklorin dispersiyasi (A); sismis
hissaciklorin dispersiyas1 (B); moahlul (C);
polimerin mokanli toru ilo mahlul (D) (Sakil2).
Bitumda D novli daxili strukturun omolo
goldiyi  polimer  konsentrasiyasi  daha

somaralidir.

Sakil 2 Bitum-polimer qarigiginin daxili strukturnun novlori

Polimer-bitum  olagoalondiricisi  kom-
pozisiyali material kimi nozordon kegirilir, bu-
rada bitum matrisa (miihit) rolunu, polimer iso
dispers faza rolunu oynayir. Belo olagalon-
diricilor 6z xiisusiyyatlorina gora bitumun va
polimerin ayri-ayr1 xiisusiyyatlorindon {istiin
olur.

Polimer-bitum kompozisiyasinin disper-
siyaliq daracasi komponentlorin qarisdirilmasi
tisulundan shamiyyatli doracads asili olur. On
yaxsl noticoys yiiksok mohsuldarligi olan
aparatlarin istifado edilmosi zamani nail
olunur. Bela aparatlara kolloidli doyirmani
misal gostormoak olar. Komponentlorin yiiksok
temperatur soraitindo aparatda minimal vaxt
arzinds oldugu {igiin bitumun kohnalmasinin
qarsist alinir vo yiiksok dispers sistemin amalo
golmasina tasir gostarir.

10

2. Bituma gatilan vo modifikasiya
olunmus termoplastik polimer alavalor

Dafalarlo isidilmasi zamani yumsalma
Vo soyudulmasi zamani barkima gabiliyyatinoe
malik olan polimerlor termoplastik polimerlor
adlanir. Termoplastlarin bu vo ya diger
xtisusiyyatlori onlarin molekullarinin x214atti
diiziiliisii ilo izah edilir. Isidilme zamamni
molekullar arasinda qarsiligh slags zaiflayir vo
onlar bir-birina nishatan tarpens bilir. Isidilma
zamani polimer yumsalir vo bu prosesin davam
etdirilmasi polimerin 6zli mayeys c¢evril-
masina sabab olur.

Polietilen (-CH2-CH3-)n - etilenin poli-
merlosdirilmasi ilo alinan yiiksok molekullu
termoplastik polimerdan ibaratdir. Texnoloji
rejimdon asili olaraq asagi vo yuxari sixliga
malik olan polietilen istehsal olunur.
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Polipropilen  [-CH2-CH(CH3)-In - Neftli-polimerli gatran (NPQ) - xam
propilenin  polimerlogdirilmasi  ilo  alinir. neftdon alinan, molekul kiitlasi 400-2000 olan
Polipropilenin sintezi zaman1 quruluguna gors sintetik maddolordir.  Baslangic  hadsiz
bir ne¢o miixtalif polimer omolo galir: karbohidrogenlorin  (monomerlorin  hansiki
izotaktiki, ataktiki, sindiotaktiki. neftin pirolizinden sonra polimerlogdirilir)

Polivinilxlorid [-CH2-CH(CI)-]n - Bark, qurulusundan  asili  olaraq  qatranlar
rongsiz vo ya sar1 rongli amorf polimerdir. asagidakilara bollunlr: aromatik, alifatik,
1400 kg/m?® sixliga, dartilmasi zamani 40-60 naftenli, sopolimerli.

MPa mohkomliya malikdir, 80-130° C
temperaturda plastik vaziyyats kegir.

3,,% 100
/f—" )
/"\-\.
80 / —
60
40 /
20 /
0
1 2 3 4 5
DBF, %

Sakil 3. . RO vo DBF miqdarindan 25° C vo 0° C-do niimunanin elastikliyinin asililig
¢ - 10% DBF; e - 2% RO; A -40% RO

Sokil 4.-da rezin ovuntusu vo plastik- verilmisdir. Alinan naticalordon goriiniir ki,
losdiricinin miqdarindan asili olaraq hazirlan- rezin ovuntusunun DBF-a nisbaton iynonin
mis nimunalors iynanin girms dorinliyini niimunays batma dorinliyi, yumsalma vo
(penetrasiya) vo kovroklik temperaturundan kovroklik temperaturu 3 dofodon artiqdir.
asililig1 verilmisdir. Rezin ovuntusunun migq- Demoali, bitum osasinda ekoloji  tomiz
dar1 1-4%  arasinda,  plastiklogdirici kompozisiya almaq ii¢lin rezin ovuntusundan
dibutilftalat (DBF) isa 0-20%-o qodor istifads etmok daha olverislidir [16].

T pasm, °C 6) M,s-0,1m

2 3 4 5 6ACL%
Coaepxanme nonuMepa

0O 5 10 15 20 25 W - 40A, %
Copepxanue nnactwg ukaTtopa

Sakil 4. rezin ovuntusu va plastiklosdiricinin migdarindan asili olaraq hazirlanmig niimunalara
iynanin girma doarinliyinin tayini RO va plastiklogdiricinin migdarinin, niimunays iynanin girmo
darinliyinin va kovraklik temperaturunun asililig
RO: 1-0%; 2 - 2%; 3 - 4%); 4 - 6%: yumsaldici (plastiklosdirici)

DBF: 1 - 0%); 2 - 5%; 3 - 10%; 4 - 15%; 5 - 20%.

Yol bitumunun dispers qurulusunun miihitdon forqli olaraq daha ¢ox gatranlarla
modellori 3 nov gel amoalo gotirir. I nov strukturlagsmisdir. III noév  qurulus dispers
gellorda asfalt-betonun yerlosdiyi I név miihit miihitdon ibarat sistemdir. II nov qurulus isa
daha dispersdir. III nov qurulus ayri-ayri elektron ciitlarindan taskil olunmusdur[28-67

aqreqatlarin  struktur birlogsmalorinin I nov

11
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II név (zol)
A<I8%
S>36%
M <48 %

1T n6v (zol-gel)
A=21-23%
S=30-34%
M=45-49%
pk=6-8
Ve =042 - 061

I nov (gel)
A>25%
S<24%
M2>50%
pk=8-12
Vi =0,61-0,74

T

Sakil 4. Yol bitumunun dispers strukturunun modellari
- lokallasdirilmis ciitlosmomis elektron;
- delokallasdirilmis ciitlosmomis elektron;
- zoif kovalent alage.
NOTICO

Rezin ovuntusunun destruksiyasi asason yiiksok temperatur naticasinds bas verir. Naticoda
RO-un molekul kiitlosi asag1 diigiir. Bunu oksigenli vo oksigensiz miihitdo todqiq edorkon RO-un
maksimal stabilliyi 180°C temperatur intervalinda miisahide olunur. Odur ki, yol neft bitumunu RO
tullantilar1 ilo modifikasiya etmok ti¢iin temperaturu 180°C qabul etdik.

Bitumlarin fiziki-kimyavi xassalori ¢ox asagi oldugu ii¢iin onlardan hazirlanmis asfalt-beton
yol ortiiklari yay aylarinda yiiksok temperatur soraitindo yumsalaraq atmosfera zohorli kimyavi
maddolor buraxirlar. Biitiin bunlarin garsisin1 almaq moqsadilo yol-neft bitumlarini polimer asasl
tullantilarla modifikasiya edorok ekoloji tomiz bitum almaga nail olmusuq. Apardigimiz elmi-
todqiqat islorinin naticaloari ilo siibut olunmusdur ki, toklif etdiyimiz ekoloji tomiz bitum hazirda
sonaye miqyasinda istehsal olunan bitumdan elastikliyino goro 4 dofo, istiyo davamliligina gora 120°
C-ys godor galdirmaq miimkiin olmusdur ki, buda onun sonayeds totbiq olunmasina miinbit sorait
yaradir.

Alinan naticalors asason polimer tullantilari ilo modifikasiya olunmus «Bak1 85/25» markali
bitumdan asfalt-beton qarisiginin hazirlanmasinda istifado olunmasini toklif edirik.
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POLYMER-ASPHALT CONCRETE ON THE BASIS OF OiL REFINING AND RUBBER
WASTE PREPARATION AND APPLICATION
Faqgan Eliyev, Kerem Shixaliyev

We modified "Baku 85/25" bitumen with polyethylene, polystyrene, SBS and rubber. As a
result, we received a high-quality polymer-bitumen composition.

By adding bitumen polymer waste, it was possible to increase its viscosity by 2 times and its
strength by 4 times.

After modifying the bitumen with polymer waste, we studied the properties of the obtained
composition. The results show that the penetration of the prepared sample is 1.4 times higher than the
standard, and its elasticity is 4 times higher.

MNOJIUMEPHO-AC®AJIBTOBETOH HA OCHOBE OTXOJ1OB HE®TEIIEPEPABOTKHU
N PE3UHBI. MIOATI'OTOBKA U IPUMEHEHHUE
®aran Asuen, Kapam llbixannes
Ms1 MmoguduuupoBanu outym «baky 85/25» nomuatunenom, nomuctuponom, CbC u
pe3uHoi. B pe3ysbTrare Mbl MONTYYMIH Ka4eCTBEHHBIN TTOJIMMEPHO-OUTYMHBIN COCTAB.

OUTYMHO-TIOJTMMEPHBIE OTXOJBI, YIAIOCh MOBBICUTH €TI0 BA3KOCTH B 2 pa3a U MPOYHOCTH B 4
pasa.

[Tocne Mmomudukauu GUTYMa MOJTUMEPHBIMU OTXOAaMHU OBUTH H3y4YEeHBI CBOMCTBA
MOJTy4EHHOT'0 cocTaBa. Pe3ynbTaThl MOKa3bIBAIOT, YTO NIEHETPALUs OATrOTOBIEHHOro o0pa3ua B 1,4
pasa BBIIIIE, YeM Y CTaHAapTa, a €ro JIACTHYHOCTH B 4 pa3a BHIIIIE.

KiroueBble ¢ji0Ba: MOJUITHIIEH, TOTUCTUPOI, KaydyK, HOJTMMEPHO-OUTYMHBIH COCTaB,
achanbT00eTOH, (HU3UKO-XUMHUECKUE CBONCTBA, BA3KOCTb.
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UOT. 631529

HIPPOPHAE RHAMNOIDES L. BITKISININ NEFTLO CIRKLONMIS
TORPAQLARIN TOMIZLONMOSINDO ISTIFADOSI
K.9. Sadiqova
AMEA Dendrologiya Institutu,
Kemale.Sadigoval960@mail.ru

Abstrakt: Taqdim olunan maqalada Abseronda introduksiya olunmus Hippophae rhamnoides L. néviiniin
béyiima Va inkisaf dinamikasi, vegetasiya miiddati dyranilmig, neftlo cirklonmis torpaqlarin tamizlonmasinda

istifada olunmasi hagda malumat verilmisdir.

Giris:  Neftlo  ¢irklonmis  torpaglarin
fitomelorizasiyasi vo neftdon  tomizlonib,
tosarriifat tiglin yararl hala gatirilmasi miiasir
dovrdo  aktual  problemlordon  biridir.
Fitomelorizasiyada neftlo ¢irklonmis torpaq-
larmn  tomizlonmosinds vo mohsuldarliginin
artirilmasinda  bitkilordon istifado olunmasi
igtisadi cahatdon samarali, tomiz ekoloji iisul
hesab olunur. Ciinki, bitkilor havada olan
metan, etan, propan, butan, benzol vo basqga
zohorli gazlar1 gobul edarak, 6ziinds saxlama
gabiliyystino  malikdir.  Digar  torafdan,
torpaqda ¢irklonmis maddsloari udur vo hom do
kokalti  sahado  comlogdirir, suyu iso
buxarlandirir. Eyni zamanda torpagin fiziki vo
kimyavi keyfiyyatlorini doyisdirir vo onu daha
mohsuldar edir.(1). Odur ki, neftlo ¢irklonmis
torpaglarin  tomizlonmosinds ¢oxillik  bitki-
lordon istifado olunmasi daha
moagsadouygundur.

Uzun illor arzinds neft sonayesinda omalo
golmis tullantilar bir sira arazilorin hoddindon
artiq ¢irklonmasina sobab olub. Abseron
yarimadast quruda neft ¢ixaran orazilordon
biridir. Odur ki,yarimadada neft vo neft
mohsullart ilo c¢irklonmis torpaqlar genis
sahani ohato edir.

Alimlorin  uzunmiiddoatli todgiqatlarinin
noticasine goro Abseron yarimadasinda neftlo
¢irklonmis torpaqlarin tomizlonmasinds agac-
kol bitkilari akilmasilo hamin sahalords torpaq
qatinin riitubatliliyini, normal tursulug, lazimi
mineral maddolor vo mikroelementlor, azot
maddalarinin toplanmasini va S. barpa etmok
olar.

Yasillasdirma islorinds istifado olunan
aga¢c vo kol bitkilori igarisinds iydakimilor
(Elaeagnaceae) fosilosino aid olan bitkilor
xtisusi yer tutur. Diinya florasinda iydokimilor
(Elaeagnaceae) fasilonin 3 cinsino vo 66-ya
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Acar sozlar: Hippophae rhamnoides L., bdyiims,
inkisaf, ¢oxillik bitki, ¢irklonmis torpaqlar

goadar noviina rast golmak olur. Bunlar da yer
kiirasinin miilayim va subtropik iglim zona-
larinda yayilmisdir. Hippophae L. cinsino aid
novlor xalq tesarriifatinin miixtalif sahalorinds
genis istifado olunur. Bela ki, onun meyvalori
vitaminlorlo zongin oldugu iciin  bitki
florasinda xiisusi yer tutur. Caytikaninin on
mithiim xiisusuyyatlorindan biri atmosferdoki
molekulyar azotu monimsomo qabiliyyatins
malik olmasidir. Cilinki onun kokiindo azot
toplayan bakteriyalar var. Bu da torpagin
yaxsilasmasina vo zonginlosmasine  sorait
yaradir. Torpagt rekultiviasiya edir. Yeni
fitosenoz yaratmagqla torpagi okin {igiin yararl
edir, mohsuldarligini artirir.

Murdargayabanzar (Hippophae
rhamnoides L.) caytikan1 isigsevon, duza vo
saxtayadavamli bitkidir. Qisda -35-45° C, hotta
ondan da asag1 saxtaya , yayda iso +35-45° C
istiya davam gatirir. Suya az tolobkar bitkidir.

Ovvaldo qeyd olunmus xiisusiyyatlori
nozoro alinaraq, Abseron soraitindo neftlo
cirklonmis torpaglarin tomizlonmasinds akilib-
begarilmasi miimkiin olan gaytikani bitkisinin
boyiima Vo inkisaf dinamikasi, vegetasiya
middati, yerli soraito yaxsi uygunlasmasinin
oyronilmosi  lizro  elmi-  todqiqat  isi
aparilmigdir.

Caytikani hiindiirliyii 2-5 (10) m-o catan
agac va ya kol bitkisidir. Govdasinin diametri
30 sm-o gader olur. Ik dofo Avropadan tosvir
edilmigdir. Doniz saviyyasindon 2100 m
yiiksoklikdo Orta vo Kigik Asiya, Qoarbi vo
Sorgi  Sibir vo s. Olkolordo  bitir(2).
Respublikamizda torpaq-iglim xtisusiyyat-lari-
no gora biri digarindon forglonan bolgalards
yayillmigdir. O ciimladon, Zakatala-Balakan,
Samaxi-Ismayill;, Quba-Xagmaz rayonlart vo
Naxcivan MR orazisinds tobii halda bitir.
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Material vo metodika

Todqigat Dendrologiya Institutunun ekspe-
rimental sahosindo Hippophae L. novii iizar-
indo aparilmisdir. Oyronilon néviin coxaldil-
mast Q.N. Zaytcev (3), vegetativ orqanlarinin
morfoloji xiisusiyyatlori I.E. Serebpyakov (4),
boy vo inkisaf dinanikasi Molganov va

Smirnovun (5) toklif etdiklori metodlar
asasinda yerina yetirilmisdir. Madoani soraitdo
introduksiya perspektivliyini giymatlondirmak
iicin E.O. Iskondorovun yenidon islonmis
skalasindan istifado edilmisdir (6).
Dekerativlik  keyfiyyatlori toklif olunan
metodikalara asason dyronilmisdir (7).

Naticalor va miizakiralar
Caytikan1 bitkisi generativ vo vegetativ yolla ¢oxaldilir. Todgigat isindo ¢aytikaninin toxum
vasitasilo coxaldilmasindan istifado olunmusdur. Isin yerino yetirilmasi iisiin toxumlar Qobalodon
geatirilmigdir. Caytikan1 toxumlart meyvadan tomizlonib, quruduldugdan sonra torbalarda saxlanilir.
Bels olan halda toxumlar 2-3 il cticorma qabiliyyatini itirmir.

Sok.1. Hippophae rhamnoides L.bitkisinin toxumlari
Cadval 1-do gaytikani bitkisinin toxumunun morfoloji géstaricilori hagqinda molumat verilmisdir.

Codval 1
Hippophae rhamnoides L. toxumlarinin xiisusiyyatlori
Nov Uzunlugu,mm Formasi Sothi Rangi
Hippophae rhamnoides L. 5-10 Yumurtavari Hamar | Naringi

Tadgigat isimizds sopindon gabaq toxumlar 3-
5 giin suda saxlanilmig vo hor giin su doyis-
dirilmisdir. Sonra stratifikasiya edilmisdir. Bu
toxumlarin cticormas faizini tezlogdirir. Bunun
tciin ¢ay qumu ilo toxum 3:1nisbatindos
garisdirtlmis, hiindiirliyi 25 sm, eni 40sm olan
yesiklora yigilmis vo kameraya qoylmusdur.
Stratifikasiya 70 giin davam etmisdir. Stratifi-
kasiya aparilan miiddatdo qumun namliyi 70-
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80%, havalanma 5-10°C olmusdur. Sopin
aparilmas: {iciin Dendrologiya Institutunun
tocriibbo sahosi secilmisdir. Sopindon ovval
torpagin temperaturu olgtilmusdiir. Tempera-
tur 8°C olanda , torpaq sulanmis va toxumlar
sopilmisdir. Toxumlar torpaga sopildikdan 8-
10 giin sonra ilk ciicorti, 20-25 giin sonra
kitlovi ciicorti miisahido olunmusdur.
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Sak.2. Hippophae rh

amnoides L. toxumunun cticartilori

Hipopphae rhamnoides L. toxumlarinin torpaqda sapilma vaxti va ciicartilorinin morfoloji

gostaricilari cadvai 2-do 6z aksini tapmisdsir.

Cadval 2

Hippophae rhamnoides L. toxumlarinin sapin vaxti va ciicartilorinin
morfoloji gostaricilari

Nov Sopin Toxumlarmn | Ciicartilorin Lopayarpaginin
vaxti say1 alinmasi uzun eni, | formasi
sm sm
Hippophae 15.03.2019 50 25.04.2019 2,6 0,7 | uzunsov
rhamnoides L.

Iyunun birinci ongiinliiyiinde corgoarast
60 sm, bitki arast 7-15sm olmagla seyraltmo
aparilmisdir. Moalum olmusdur Ki, cargoarasi
60 sm, bitkiarasi 5sm olarsa, hor hektardan 30-
35 min ting almaq olar.

Caytikan1 hom ononavi, hom do xaiq
tobabstindo ¢ox genis istifado olunur. Gils-
meyvolorinin  torkibi  vitaminlor, tursular,
yaglar, biiziicii maddslor, minerallar, fiton-
sidlor vo s. ilo zongindir. Caytikant osl
dormandir. Unikal xassays malik oldugu tigiin
tobabatds ona “darman bitkilarinin sahzadasi”
do deyilir. Mixtalif xastaliklorin miialicasinda
onun gilomeyvalori, yarpaglar, budaglar,

agacin gabigi, ¢ox genis istifado olunur.
Gilomeyvalarindon  ¢ox qiymatli mialica
mohsulu hesab olunan c¢aytikani yagi hazir-
lanir.

Belsliklo, aparilan todgigat noticasinds
molum olmusdur ki, Abseronun quru subtropik
torpag-igliminds todgiq olunan Hippophae
rhamnoides L. bitkisi normal inkisaf edorok
boyiyiir vo bu soraitdo davamlidir. Odur ki,
caytikant  torpagin  yaxsilasmasina  vo
zonginlosmasino sorait yaradan bitki Kimi
ohomiyyatli oldugundan, neftlo ¢irklonmis
torpaglarin tomizlonmasinds istifads edilmasi
magsada uygundur
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NCIOJbB30BAHUE COPTA HIPPOPHAE RHAMNOIDES L. OYUIIIEHUE IIOYBBbI,
3AI'PSA3BHEHHBIX HE®TbHIO
Cannirosa K.A.

TakuMm 00pa3om, B pe3yabTaTe MPOBEIACHHOIO UCCIICIOBAHUS CTAJIO U3BECTHO, MOCAKECHHOE (BBI-
pallieHHOE) B CYXOM CYOTPOIMYECKOM ITOUYBEHHOM KJIMMATe AMIIEPOHCKOTO MOJIYOCTPOBA, PACTCHHUE
Hippophae rhamnoides L., HopmarbHO pa3BHBaeTCs, PACTET U CTOMKHI K JaHHBIM YCIOBHSIM. Tak
kak Hippophae L. oueHb BaKHO ISl YITYYIICHHUS U OOOTAIICHUS [TOYBBI, [I03TOMY IIIUPOKO HUCIIOJb-
3YIOTCS TIPH OYMIICHHUH ITOYBBI, 3arPA3HECHHON HE(THIO.

KawueBble cioBa: Hippophae rhamnoides L.,poct, pa3BuTie, MHOTOJIETHEE, 3arPA3HEHHBIX [TOYB

USES OF HIPPOPHAE RHAMNOIDES L. PLANT TO CLEAN OIL CONTAMINATED
GROUND
Sadigova K.A.

As a result of research there was defined that buckthorns Hippophae rhamnoides L. plant re-
searched dry subtropical land of Absheron grows normally and it is resistant to local condition. There
fore, since buckthorns have potential to improve and enrich the land it is considered for using in
cleaning of lands contaminated by oil.

Keywords: Hippophae rhamnoides L., increase, develop, multiplicity, contaminated ground
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UOT 004.85
MHOT OKPUTEPHUAJBHBINA BHIBOP TU3EJBHOI'O TEHEPATOPA DJIEKTPAYE-
CKOM DHEPTUHM HA OCHOBE METO/IA AHP
B.I'. Canumos
Azepoaiipxanckuii Yausepcuter Hegru u IlpombinienHocTu
vagif.salimov1952@mail.ru
AbctpakT: Cmambs nocéaujena npoobieme MHO2OKPUMEPUATLHO2O NPUHAMUS PeuleHUti npu
8b100pe MexHUuecKko2o 0bopyoosanus. /lan ananuz cyuecmsyouux Memooos peulenus yKasauHou
npobnemvl. B kauecmee memooa peutenus yKazanHou 3a0ayu npediazaemcs Hauboiee nonyiapHbulil
memoo AHP (Analytical Hierarchy Process). /Jemanvrno paccmampusaiomest 6onpocwl npakmuue-
CKOlUl peanusayu yKazaHHo20 Memood.
B xauecmee npakxmuueckoti 3a0auu paccmompena 3a0aia 6bloopa OuU3eibH020 2eHepamopa
anexmpuueckou snepeuu. llpusoosmes pe3ynvmamol peuleHus Ha 6cex IManax.
Ki1roueBbie €JI0Ba : MHOTOKPUTEPUAIBHOE IIPUHS-
THE PEIICHUM, aIbTEPHATUBA, KPUTEPHL, METOL
AHP, napHble cpaBHEHUs, arperamus.

Bgenenne. [Ipo6GiemMa MHOTOKPUTEPHATILHOTO JI0B MHOTOKPUTEPHAIBHOTO TPUHATHS pelie-
npunsatus perrenust (Multi criteria decision Hul. B manHo#t paboTe paccMarpuBaeTcs Me-
making —-MCDM) sBisieTcst OTHOM M3 aKTy- tox AHP.

aIbHOM B MPHUKJIAJHON TECOPHU MPHHATHS pe- Merox AHP (Analytical hierarchical
mennid /1-2/. C MareMaTH4ecKol TOYKHU 3pe- process) 6L mpeaiokeH B Hauase §0-X ro1oB
HUS OTHOCHUTCSA K KJIacCy 3ajiad BEKTOPHOMH oI- OJIHUM U3 CaMBIX KPYITHBIX aBTOPUTETOB B 00-
tumu3anuu. Kpurepun MoxxHO pa3oUTh Ha IBE JIACTH MCCIIEIOBAaHUM orepaiuii mpodeccopom
TPYNIbI . KPUTEPUU I KOTOPHIX ONTUMAIIb- [Mutcoyprckoro Yuusepcurera(CLIA) Toma-
HBIM SIBJIIETCS MaKCUMAJIbHOE 3HA4YCHHE | com Caaru (Thomas Saati) ayst pemieHus: MHO-
KPUTEPUU TSI KOTOPBIX ONTUMAIbHBIM SIBIISI- TOKPUTEPHANIBHBIX 3374 MPUHATHS PelIeHUit
I0TCS ~MUHUMAaJIbHOE 3HAYCHHE. 3a/ladyu (multi criteria decision making MCDM) /1-2/ .
MCDM MoryT OBITh pelIeHbl ¢ TOYHOCTHIO J10 BaxxHoi1 cocTaBHOU 4acThiO BCEX aITOPUTMOB
MHOXKECTBa HEIOMUHHPYEMBIX aIbTEPHATUB NPUHATHS PEIICHUH SBISETCS MPOIECC OTpe-
WM MHOXecTBa KomrpomuccoB. [lomydenue JIEJIEHUsI BECOBBIX KOX(PPUIIMEHTOB KpHUTe-
€IMHCTBEHHOT'O PELLIEHUSI MOKET ObITh peasu- pueB. Bo MHorux merogax »Tu kKo3dduuu-
30BaHO TOJILKO Ha OCHOBE HEKOTOPOIl cXeMbl €HTbI Ha3HAYaroTCs SKCIEPTOM, YTO HE BCEra
KOMITIPOMHMCCA, KOTOpast OTPasKaeT MperoyTe- MPUBOANT K aJCKBATHHIM 3HAueHHsM. | aB-
HUS JMLa npuHuMatomero pemenus (JIITP). HOU OTIMUNTENbHONU ocobeHHocThI0 AHP Me-
Metoapl pemeHus: 3Toi 3aJadyd MOXHO pa3- TOJIA SIBIISIETCS] OPUTHHAIIBHAS TIPOIIETypa BBI-
OUTh Ha JBe OOJbIINE TPYIIBI : METOJBI HC- YHUCICHHUsS BECOBBIX KO3(h(PULIMEHTOB KpuTe-
MOJIB3YIOIIME arperayio BCeX albTEPHATHB pHEB M aTbTEPHATUB HA OCHOBE €IUHOW TPO-
[0 BCEM KPUTEPUSM U peIICHUE MOITy4eHHON 1Ie1lypbl NAPHBIX CPAaBHEHUH.
OJIHOKPUTEpPHUAJIbHOW 3aJa4u, BTOpas Tpymia Hpyroii ocobernnoctpio Merona AHP  sBs-
CBsI3aHa C MpOLeypol MapHBIX CPaBHEHUH U eTcsd  IOCJEJOBAaTENbHOE  HCIOJIb30BAHUE
MOATalHOW arperanueid. B mepByro rpynmy CTPYKTYPHOI'O

BXOIAT MeToabpl: weighted average sum, 1oJX0/1a K mpo0ieMe NpUHATHS PeLIeHUH.
weighted product u ux paznuunbie MoHdHKa- 3aja4ya MPUHATHUS PEIICHHU MPEICTaB-
uuu /3-4/, Bo BTOpYyIO rpymnimy Bxoast -Analyt- JsIeTCsl KaK MepapXxudeckasi CTPYKTypa -1ejb-
ical Hierarchy Process (AHP), Elimination and KpUTEpUH —aJbTePHATUBEL. B HacTosiee
Choice Translating Reality (ELECTRE) ), The Bpemsi AHP sBnsiercs caMbIM TOMYJISIpHBIM
Technique for Order of Preference by Similar- METOIOM PEIIEHUS] MHOTOKPUTEPHAIBHBIX 3a-
ity to Ideal Solution (TOPSIS)), Preference nad npustus pemenuit / 3 /. [omymsipHOCTH
Ranking Organization Method (PROME- AHP B 3HauuTEeNHHOU CTENEHH OOBSICHIECTCS
THEE) /5-20 /. B pabote / 3 / npuBoauTCS UH- HCIOJIb30BAHUEM ~ HMHTYUTHBHO IIOHATHOM
(dbopmanus o OMyJISIPHOCTH Pa3THIHBIX METO- TEXHUKA TIAPHBIX CPAaBHEHWH U TPOLEAYP
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B3BeIlICHHOTO cpeanero (weighted average).
PaccmoTpum ocHoBHbIE 3Tanbl AHP.

2. Onucanme meroaa Ilpeanonoxum MCDM 3agaua 3agaHa

B BUAC MAaTpullbl HCXOIO0B

(aybTepHATUBBI —KPUTEPUH ) —M-YHUCIIO KPUTEPHEB N-YUCIIO AIBTCPHATUB

C1 Cs

Cs

Cnm

Puc. 1. IlpencraBnenue 3anauu MCDM
AHP peanusyercs B opMme mociesoBaTeIbHON MHOTOATAITHON MPOIETyPHI
Ha 1-om stane JIIIP cTpouT Matpuily mapHbIX CPAaBHEHUH KPUTEPHUEB, TEM CAMbIM BBISIBJISIS
paHT KPUTEPUEB U COOTBETCTBEHHO BECa KPUTEPUEB /TSI BBIUMCIICHUS II100aIbHON OLCHKH.
Martpuia napHbIX CpaBHEHUI KPUTEPUEB pa3MEPHOCTHU (M X M) UMEET BUJ

Cnm

Cl/ Cm

CZ/Cm

C1 C
C1 1 Ca/
C
Co Co/Cy 1
Cs Cs/Cy
Cm Cm/Cl Cm/CZ

Puc. 2. Marpuiia napHbIX CpaBHEHHI

Panrn kaxmoro KpUTEpHs BBIYMCIIA-
IOTCS Ha OCHOBE LIKaJIbl IPEIIOYTEHUH U CO-
OTBETCTBYIOLIMX UHAEKCOB . Kaxknas nmapa mo-
KeT ObITh OIpejesieHa Ha JMHTBUCTHYECKON
1IKase, ¢ oroopaxkeHreM Ha untepsain (1-9).
T. Caatu npe 10K OPUTHHATIBHYIO LIKAILY
OLIEHKH TTAPHBIX CPABHEHUI
e 1 -xputepuu UMEIOT OJIMHAKOBYIO
BaYKHOCTb,
e 3 - OJMH KPUTEPHUI HMEET HECKOIIBKO
00JIbIIIYI0 BaXKHOCTh YEM JPYTOH,
e 5- OIUH KpUTEpHUil UMeeT 3HAYH-
TEJIbHO OOJIBIIYIO BaXXHOCTh YEM JAPY-
TOH,
e /- 0OAMH KpuTepHil nMeeT 0ecCrIOpHO
OO0JIBLITYIO0 BXKHOCTb YEM JIpYTroi
e 9 - oauH KpUTEpHIl UMEET aOCOIFOTHO
OO0JIBIITYIO0 BXKHOCTD YEM JPYTOH.
BaxHO 0TMETUTB, UTO ecii npuopuTer C;
Haja C; pased 5, To npuopurer C; Hax C; pa-
BeH 1/5, Takas 3aBUCUMOCThH Ha3bLIBAE€TCA 00-
paTHOM CUMMeTpUYHOCTBIO. Tarke 0JKHA
BBITIOJHATHCS JIOTUYECKass TPaH3UTHBHOCTB.
Ecnu o0a ycioBust co0Mr01al0TCsl TO MaTpULa
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Ha3bIBACTCs COTJIACOBaHHOM ( CONSistency) , B
IPOTUBHOM citydae inconsistency.

B nepsoii Bepcun  AHP arperupoBanHbIit
BEKTOp PAHIOB, BBIYMCIIAETCS KaK COOCTBEH-
HBIl BEKTOP MaTpUIbl NapHBIX CPaBHEHUM.
JUig 3TOro pemaercss XapaKTepUCTHYECKOE
ypaBaenue det(A-A)=0 u mnaxoasTcs co6-
CTBEHHBIE UMClia MaTpullbl. BeiOupaercs mak-
CHUMaJIbHOE 3HauY€HUE COOCTBEHHOI'O 3HAUECHHUS
MaTpULBl Ayq, U HaXOJUTCS COOTBETCTBYIO-
KN COOCTBEHBIN BEKTOP W IyTE€M peIleHUs
ypaBHeHUs Aw = Aw, KOTOpBIA HOCIEe HOp-
MaJM3aluu | IpeJICTaBiIsieT cO00i BEKTOp Be-
coB kpurepueB. B mocnenctsum T. Caatu
MIPEIJIOKUI UCIO0Ib30BaTh B KaUeCTBE arpera-
TOpa TEOMETPUYECKOE CPENIHEE:!

C.
Gizm‘, ?ilXi ,FHeXiZC—l_,

J
JUist KaXJI0M CTPOKM MaTpHIbl MapHBIX CpaB-

HEHUHN KputepueB (KaKIOro KpUTEpUs) BbI-
YHCIIAETCS arperMpoOBaHHOE 3HAYEHUE U BBI-
MOJIHAETCS HOpMaM3alys MyTeM JeJIeHUs Ha
CYMMY arperupoBaHHbIX 3HAUECHUM.

Gi
— m — i
S_ZizlGil IWL_?
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B pesynbpTare mmMeemM BEKTOP BECOBBIX KO-
(DUIIMEHTOB KPUTEPHEB
w = (W, Wy, W3 ... W)

Ha BTOpOM 3Tame ocymiecTBisieTCs TpoLe-
Jypa TAapHBIX CpPaBHEHHI allbTEPHATUB IO
Ka)XZIOMY U3 KPHUTEPHUEB C IOCIEAYIOLIe ar-
peraiyeil 1 HopMaJlu3auel TeM K€ METOIOM.
ITo kputeputo Ci

A1 A2 An
A1 |1 Ai/ A1/ An
Az
Az | A)A1 |1 Ao/An
Az | As/Ax 1
T R 1 ...
Tlo KPHUTEPHUIO C2 An An/Al An/AZ ...... 1
A1 A2 An
A1 |1 Ai/ A1/ An
A
Az |AJA1 |1 | ... - Aa/An
Az | As/A1 1
I TR I 1
An An/Al An/AZ ..... 1

Puc. 3. Marpuna napHsIX CpaBHEHUH aJIbTEpHATUB
JIia Kask oM U3 MaTpULl TaKKe BBIYUCIIAECTCS HOPMAIM30BaHHBIN BEKTOP BECOB AJIbTEPHA-

THB IO KOKJIOMY KPUTEPHUIO

ITocne yero Ha OCHOBE MOJIYYEHHBIX BEKTOPOB CTPOUTCS MaTpHUlla arperupoOBaHHbIX 3HAYE-
HUM a0COJIFOTHBIX OIICHOK aJIbTEPHATHUB 10 KAKIOMY U3 KPUTEPHUEB

C1 C Cs Cwm
A1 X1 X12 X13 Xim
A2 X21 X22 Xo3 Xom
A3
AN XnN1 XNM

Puc. 4. Matpuna arperupoBaHHbIX 3HAYEHUI OLIEHOK albTEPHATHUB 110 KPUTEPUAM

Ha Tperbem 3Tane Boruncisercs: 00001eHHas
WM Tio0alibHas OIEHKa KaXJoH ajbTepHa-
THUBBI ITyTeM BBIYHCIICHHS B3BEIIEHHOW CyMMBI
3Ha4eHU KPUTEPUEB C BECAMHU PaBHBIMU PaH-
raM COOTBETCTBYIOIIMX KpUTepueB. B pe3yib-
TaTe UMEEM BEKTOP I100aJbHBIX OIIEHOK KaX-
JI0M anbTepHATUBBI B!

m
Z wiXy; =B
i=1
m
2 w;X,; = B,
im1
m
z wiX3; = By
i=1
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Bri6upaetcs anbTepHaTHBa COOTBETCTBYIO-
11asi MAKCUMaJIbHOMY 3Hau€HUIo B

B kauecTBe penieHus BbIOUpaeTcs albTepHa-
TUBA ¢ HaOOJIBIINM 3HAUYEHUEM ITT00AIBbHOM
OLICHKH.

3.Pe3ysbTaThl Hccae10BAHUSA

B kadecTBe mnpakTH4ECKOM 3ajadM pac-
CMOTPUM TMpo0OsieMy BbIOOpa 00OPYHAOBaHUS
(equipment selection), B wacTHOCTH AM3EIb-
HBIX T€HEPAaTOPOB Majoi MOIIHOCTH. OCHOB-
HbIM  KpUTEpUEM TIpu  BBIOOPE  TaKHUX
YCTPOUCTB SABJIETCS MOIIHOCTb.

Ho npu 3agaHHOM MOIIHOCTH CYIIECTBYET
OO0JIBIIIOE YHMCIIO BapUAHTOB OTJIMYAIOLIMXCS
[0 APYTUM MapaMmeTpaM: CTOUMOCTh, YPOBEHb
Iryma, MpOCTOTa AKCIUTyaTalluM, rabapuThl,
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JKoJIornueckas uucrtora. IIpenmnosnoxum 4ro
uMeeTcs 4 abTEPHATUBHBIX T'€HEepaTopa dJICK-
TPUYECKOHN SHEPTUN.

PaccmoTpuM 3amauy BeIOOpa JU3EIBHOTO
re’epaTopa Io CJIeIyIOIUM KPUTEPUSIM Ha Oc-
"HoBe MeTona AHP
Nwmeem 4 kputepus :

C1- croumoctb

C2- ypoBeHb 11ymMa

C3- npocroTa 3KcIyataluu

C4- raGapuTsl

Jns pacyera ucnosib3yem Ms Excel
[TocTpoum MaTpuIly apHBIX CPAaBHECHUN KPH-

Cl1 C2
Cl 1 3
C2 0,33 1
C3 033 |2
C4 0,5 2

Jlanee onpenensieM BecoBble KO PUIHETH KPUTEPUEB

Wl ES 0.457 WZ ES 0.119

[TocTpoum MaTpHIlbl CPaBHEHUS aIbTEPHATUB IO BCEM KPUTEPUIM

ITo xpureputo C1
Al A2
Al 1 0,5
A2 2 1
A3 3 0,5
A4 0,5 2
ITo xpurepuro C2
Al A2
Al 1 0,2
A2 5 1
A3 033 |3
A4 2 0,5
ITo xpureputo C3
Al A2
Al 1 0,33
A2 3 1
A3 0,5 0,5
A4 0,2 0,5
ITo xpurepuro C4
Al A2
Al 1 5

A2 0,2 1

A3 0,33 [0,2

A4 3 0,5

I[anee ojiyda€M CBOJHYIO MaTpully IO BCEM KPUTCPHUAM

Cl1 C2

Al 0,185 | 0,459

TEPUEB
C3 C4
3 2
05 05
1 2
05 1
W, = 0238 W, =0.187
A3 Ad
0,33 2
2 05
1 2
05 1
A3 Ad
3 05
0,33 2
1 2
05 1
A3 A4
2 5
2 2
1 05
2 1
A3 A4
3 0,33
5 2
1 0,33
3 1
C3 C4
0,301 0,330

A2 0,290 | 0,239

0,416 0,263
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A3 0,321 | 0,169 0,133 0,085
A4 0,205 | 0,133 0,150 0,322

Jlanee BBIUMCIISAIOTCS TI00abHBIC OLIEHKU aJIbTEPHATHB MO0 BCEM KPUTEPUSM HMEEM

C1 C2 C3 C4
Al 0,185 |0459 (0,301 (0,330 |[0,272
A2 0,290 (0,239 |0416 |0,263 |0,309
A3 0,321 (0,169 0,133 |0,085 |[0,214
A4 0,205 (0,133 |0,150 0,322 |0,205
w 0,457 0,119 0,238 0,187

Hau6Gonsmryto onenky 0,309 umeer anbrepHaTtuBa A2, T.€. ONTUMAILHOU SBISETCS allbTEPHATHBA
A2.
3AKJTIOYEHUE

Cratbs nocBsIIeHa Po0IeMe MHOTOKPUTEPHATILHOTO IPUHATHS PEIICHUH TIPH BBHIOOPE TEX-
HUYECKOTO 000pyaoBaHus. JlaH aHaIU3 CYIIECTBYIONIMX METO/IOB PEIICHUs YKa3aHHOU MPOOJIEMBI.
B kaugectBe MCTO/JZIa pCUICHUA YKaBaHHOﬁ 3aJlavu 1peajaracrcsa AHP. I[eTaJ'IBHO paccMaTpruBarOTCs
BOITPOCHI IPAKTUYECKON peaIn3aliy yKa3aHHOIO METOa.
B kauectBe HpaKTI/I‘leCKOfI 3a/la4uu paCcCMOTPCHA 3aaa4a BLI60pa JAU3CJIbHOI'O reucparopa 3JICKTpHU-
YECKOM SHEPIUM Majol MOIMHOCTHU. [IpuBOIATCS pe3ynbTaThl PELICHHs HA BCEX 3TAIlax MCCIEN0Ba-
HMUA.
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MULTI-CRITERIA SELECTION OF DIESEL ELECTRIC POWER GENERATOR ON
BASE OF AHP METHOD
V.H. Salimov
Azerbaijan State Oil and Industry University
The article is devoted to the problem of multi-criteria decision-making for technical equipment se-
lection problem. The analysis of existing methods for solving this problem is given. The most popular
AHP (Analytical Hierarchy Process) method is proposed as a method for solving this problem. The
issues of practical implementation of this method are discussed in detail.
The problem of selection of diesel generator of electric energy is considered as a practical problem.
The results of the solution at all stages are presented.
Keywords: multi-criteria decision making, alternative, criteria, AHP method, paired comparisons,
aggregation.

AHP USULU 9SASINDA ELEKTRIK ENERJISININ DiZEL GENERATORUN COX
MEYARLI SECIMi
V.H.Salimov

Azarbaycan Dovlat Neft va Sanaye Universiteti
Moaqals texniki avadanliq se¢iminda ¢ox meyarli gorar gabuletmo problemins hosr olunmusdur. Bu
problemin halli tigiin mévcud metodlarin tohlili verilmisdir. Bu problemin halli {igiin an ¢ox istifado
olunan AHP (Analytical Hierarchy Process) metodu toklif olunub. Bu metodun tatbigi masalalori
otrafli miizakira olunub. Elektrik enerjisinin dizel generatorunu se¢imi problemi praktik bir problem
kimi gobul olunub. Hallin biitiin marhalalorindaki naticalari tagdim olunub.
Acar sozlar: ¢cox meyarli gorar gobuletmo, alternativ, meyarlar, AHP metodu, ciitlorin miiqayisasi,
agregasiya.
UOT.631.41.

QEYRI-ONONOVI TORPAQ MINERALLARINDA SEOLITIN ROLU VO KOND
TOSORRUFATINDA OHOMIYYOTI
H.C.Mehdiyev 1, Y. X.Mustafayev 2

24



EKOENERGETIKA 1/2021

Azarbaycan Milli EImlar Akademiyas1 Torpaqsiinashq vo Aqrokimya Institutu.
huseynmehdiyev_59@mail.ru

Abstrakt: XX asrin avvallorinda geyri-ananavi minerallardan olan Seolit mineralr genis yayilmagla bir
cox sahalarin tatbigindo istifada olunur.

[k dofa olaraq ke¢mis Sovet tadgiqatcilart Seolit minerallarint alumosilikat grupuna aid etmaklo onlarin
strukturunun oyranilmasina genis yer vermiglor. Tetraedirik strukturada Seoliti SiO; va Al,Os sabakalarina
daxil etmislor. Alumosilikat birlogmalards olan Seolit mineralt bir ¢ox damarlara, kanallara ayirmagla su
toplayici prosesda da istirak edir.

Bunlar: nazara alan todgiqgatgilar Seolit mineralim 3 tipa, 8 qrupa aywmusiar.

Respublika miitoxassislori Seolit mineralim Kiir va Araz vadisi Sirvan diizii boz-Qohvayi (sabalid)
torpaqlarinda payizhq taxil bitkisi altinda va Samaxi diizii payizliq arpa bitkilori altinda aparmuislar. Kiir va
Araz ovaliglari torpaqlarinda humusun migdari 1,07-2,31%-2 ¢atir, pH-in suda migdari neytral va zaif golavili
olurlar 7,2-7,8. Ca COz; migdar: torpaglarda zaif va yiiksak karbonatlidir 8,12-40,23%-2 ¢catir. Udma tutumu
kationlarimn faizlorla nisbatinds udulmus Ca®* yiiksok olub. 43,58-84,50%-o catir. Qida elementlori
miqdarinda timumi azot 1,12-5,20 mq/kq, miibadilovi kalium 52,5-180 mq/kg-a ¢atir.

Samaxi diizii eroziyaya ugramis dag boz-Qahvayi (sabalidi) torpaqlarinda humusun migdart yiiksak olub
0,81-3,82%-2, pH suda nisbati 7,0-7,9 catirsa, Ca COs migdar: zaif olub 5,47-13,80%-2 catir. Udma tutumu
nishati zoif olub, udulmus Ca** 12,39-27,30 %-a catir. Qranolometrik tarkiblara gora fiziki lilin va fiziki gilin
nisbati yiiksak olub 26,20-35,60 va 62,40-76,10%-2 ¢atir.

Acar sézlar: qat, profil, struktura, mineral, seolit,

madda.

Giris: Qeyri-anonovi torpaq mineralla- Tadgigat obyekti vo metodikasi:
rindan olan Seolit minerali K.Qafqazin Simali- Todqiqat obyekti olaraq Kiir vo Araz ovaligi
Sorq bolgolori torpaglarinda geni yayilmagq]a, Qarabag diizii EImi Eksperimental Todgiqgat
Tovuz rayonu Aydag arazisinds Bazasinda boz-gohvayi (sabalidi) torpaglarda
formalasmislar. apartlmisdir.

Seolit minerali diinyada, o ciimlodan Kiir vo Araz ovaligi Qarabag diizii
Kee¢mis Sovetlar arazisinds genis yayilmagla Eksperimental Todgiqat bdolgasi torpaqlar
yiiksok uduculug gabilliystina malikdir. O xirda bir sahada Sir-Arx bdlgasinds an zangin
nainki kond tososrriifati istehsalinda vo agir torpaglar hesab edilmisdir. Hiindirliklar
metallarin tutumunda yiiksok rollar oynayir. baximindan doniz saviyyssindon 300-350m

Buna nazoron Respublika igtisadiyyati yiiksokda yerlosir. Bu torpaglar an ¢oxu taxil,
Seolit yataqlarindan genis istifado etmoklo liziim vo bag tasarriifatlarinda istifads olunur.
kond tosorriifatinin mixtalif bitkilori altinda Ikinci on boyiik todgigat obyekti
istifadosino baslamislar. B.Qafqzin  Conubi-Sorq bolgoasi  Samaxi

Taodqiqatgilar payizliq bugda vo arpanin torpaglarinda goyulmagla daniz
mohsuldarliginin artmasinda istifado olunan soviyyasindon  300-600 m yiiksoklikdo
torpaqyaxsilasdirict kimi aqrofiziki, su fiziki, yerlosir.
fiziki-kimyovi xiisusiyyatlorinin yaxsilasdiril- Kiir-Araz  ovaligt  Qarabag  diizi
masina, torpagda gedon  strukturalarin torpaglar1 ilo miqayisado Samaxi diizi
borpasina, mahsuldarhigin artmasina, su saxla- (Ismayill1 orazisi) dag boz-gohvayi (sabalid)
ma gabilliyyatlorinin yiiksalmasina tasirlarin torpaglarda 350-400 mm-o qgodor yaginti
miioyyonlosdirmiglor. Seolit minerali yiiksok diistir. Hor iki torpaglarda istifado olunan
temperatur soraitinds su saxlama gabilliyatina payizliq bugda sortu Samaxi diizii payizliq
malkdir. arpa bitkisi altinda istifado olunur. Homginin

Hor iki regionda Seolitin istifadosi bu orazilordo Kiir-Araz ovaligi suvarilan
riitubat tutumundan atmosfer ¢okiintiilorindon toraglarinda irriqasiya eroziyasi vo Samaxi
Vo temperatur soraitindon asilidir. diizii torpaqglarinda soti eroziya masalalari asas

gotirilir.

Bu orazilordo on ¢ox istifado olunan tsulu ilo, pH —su analizindo, miitaharrik
metodlar;- Kiir vo Araz ovaliginda mexaniki fosfor-B.P.Kaginskiya ~ goro,  miibadilovi
vo mikroaqreqgat torkib N.A.Kaginskiya gors, kalium. P.V.Protasova goéra, iimumi azot-
humus 1.B.Tyurino gore, udulmus Ca vo Mg Konova iisulu ilo, CO2-kalsonometrls. Samaxi

D.V.lvanov {isulu ilo, Na-ri K.K.Qedroyts
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diizii torpaqlarida bir c¢ox metodlardan da
istifads olunur.

Kiir vo Araz ovaligr Sirvan diizii (boz-
gohvoyi) sabalidi torpaqlarda (kosim 1;2;)
goyulan tacriibalor hom suvarilan variantda vo
hom do domys okingiliyi  soraitindos
qoyulmuslar. Samaxi diizii dag boz-gahvayi
(sabalidi) torpaglarinda da (kesim 1;2;3)
qoyulmuslar.

boz-gohvoyi  (sabalidi)  torpaqglarda
humusun ehtiyat1 yiliksok olub iist elliivial
gatlarda 0-10 sm-do 2,31%-o borabar olur,
asagi qatlarda azalir.

Damys soraitinds boz-gahvayi (sabalidi)
torpaqlarda humus yalniz iist qatlarda 0-18sm-
do olub 1,75%- ¢atr, illiivial gatlarda tadrican
azalaraq 77-95 sm 1,17%-o ¢atir. Hiindiirliiklor
baximindan eroziyaya ugramis B.Qafqazin
Samax1 diizii dag boz-gohvayi (sabalidi)
torpaqlarda yiiksok olub, iist elliivial qatlarda
0-12 sm 3,82%-o catir. Illiivial gatlarda 18-25
va 30-45 sm-do 2,07-2,70 %-5 catir.

Orta eroziyaya ugramis boz-Qohvayi
(sabalid1) torpaqlarda eliivial, illiivial vo ana
suxurlarda 0-10, 25-37 vo 40-55 sm 1,34-
2,25%-5 catur.

Siddoatli eroziyaya ugramis dag boz-
gohvayi (sabalidi) torpaglarda 0-8va 22-36 sm
0,31-1,48%- catr.

Dag boz-gohvayi (sabalidi) torpaqglarda
gedon bu doyisikliklor homin torpaqlart
yaradan alverisli riitubat goraiti ilo bagli olub,
homginin st eliivial qatlarinin qida maddalori
ilo zanginliyi ilo segilir.

pH miqdarina goro bu torpaglar neytral
Vo zoif galovi olmagla 7,2-7,9 arasinda segilir.

Sirvan diizii suvarilan boz-gahvayi
(sabalid1) torpaglarinda CO; miqdar1 st
elliivial qgatlarda ytiksak olub, illiivial qatlarda
todricon azalir, 7,19-9,09%-5 catir.

okingiliyi soraitindo st elliivial gatlarda
todricon azalarsa, 0-18 sm 7,18%-o catirsa,
illiivial qatlarda miqdar1 artaraq 10,85-
17,69%-o catir.

26

Samaxi diizii dag boz-gohvayi (sabalidi)
eroziyaya ugramis torpaglarda cox az olub
0,96-9,88%-5 ¢atir.

Bu dag torpaglar1 iiglin xas bir proses
olub diison atmosfer yagmtilarin qisman
coxlugu ilo baghdir.

Kir vo Araz ovaligi boz-gohvayi
(sabalid1) torpaqlarinda karbonatlarin miqdari
cox olub, yiiksok karbonath torpaqlar hesab
olunur 16,55-40,28%-0  catir. Karbontliq
olamatloring géro Samaxi orazisi dag?* boz -
gohvoyi (sabalidi) torpaqlar1 zoif karbonath
torpaglar hesab edilir 1,36-13,80%- catur.

Udma tutumu kationlari nisbatinds Kiir
Vo Araz ovaligi Sirvan diizii suvarilan vo
domys okingiliyi soraitindo olan boz-gshvayi
(sabalid1) torpaglari udma tutumu kationlar
nisbotinde Ca? kationlar1 ilo zengin olub
suvarilan variantda 43,58-84,56%-o catirsa,
domya okingiliyi soraitinde 79,60-84,00 %-o
doyisilir. Bu slamatlor Samaxi diizii dag boz-

gohvayi (sabalidi) eroziyaya ugramamis
torpaqglarda ¢ox az olub 16,0-27,30 % -o
dayisilir.

Udulmus Mg?* kationlar1 nisbatindo Kiir
Vo Araz ovaligi Sirvan diizii suvarilan vo
domys okingiliyi torpaqlarinda bir qodor
yiiksok olub 14,45-53,53 %-o ¢atir. Bu on ¢ox
da suvarilan boz-gohvayi (sabalidi) torpaqlarin
alt illiivial vo ana siixurlara yaxin qatlarda olur.
Bu ¢ox giiman ki, irriqasiya eroziya suvarma
sistemlori ilo baglidir. Udma tutumu nisbotindo
Na anionlar 2,49 %-5 gatir.

Udma tutumu kationlar1 vo anionlari
nisbatinds Kiir-Araz ovaligi Sirvan diizii boz-
gohvayi (sabalidi) torpaqlarda ehtiyati 22,20-
26,19 mg/ekv 100. q torpaga doyisilir.

Udma tutumu kationalarinin faizlorlo
nisbotindo  Samaxi diizii dag boz-gohvayi
(sabalid1) torpaqglarda ¢ox olur. Bu ¢ox giiman
ki, B.Qafgazin dag boz-gohvoyi (sabalidi)
torpaglara xas olamoat olub, mohsuldarhq
gabilliyyatinin yiiksok olmas ils segilir.
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Kiir va Araz ovah Sirvan diizii boz-gohvayi (sabahdi) va
Samaxi diizii dag boz-gahvayi (sabalidi) torpaqlarin bazi fiziki-kimyavi xiisusiyyatlori

Cadval 1.
Kasimin adi Dorinli | Hum | p CO; Ca Udma tutumu Umu | Fiziki Fiziki P,0s KO Udma
k, us, H % CO, % mi gil qum ma/kg | maglek | tutum
sm-la % COz-d Ca* Mg?* Na! | azot Cco 0,0Im v u
nazara ma/ 0,001 m mg/ek
n kg sm v
% % 100q
torpa
gda
g2 7 010 |231 | 72| 719 | 1655 | 6250 | 1651 | 099 | 520 | te. te. 1471 | 180,7 | 24,24
S EES | 1028 |18 |76 | 560 818 | 8456 | 1445 | 099 | 505 [ “ 1326 | 170 | 24,24
SEE258 2844 | 1,10 |74 | 475 | 1026 | 7855 | 20,67 | 0,78 | 440 | < _» 981 | 1402 | 24,19
£z £2¢ 44-62 | 1,11 | 70| 632 | 1892 | 5386 | 4458 | 1,26 | 269 | < _” 615 | 1194 | 2226
PRI 6296 | 1,07 |76 | 909 | 2040 | 4358 | 5353 | 249 | 1,12 | « 4,09 525 | 26,15
fEE%s
¥EZEEZ
~— 75528
B _ 018 | 174 | 74| 718 | 1633 | 8400 | 1527 | 0,73 | 461 | te. te. 1231 | 1843 | 26,19
£ .53°% 3251 | 1,25 | 74| 1085 | 2467 | 8,20 | 1826 | 054 | 356 | “ 576 | 1265 | 24,63
S2E2ES 5177 | 122 | 76 | 1532 | 3484 | 7946 | 1986 | 068 | 2,25 | < ” 3,99 98,8 | 2517
5:5 S3 ¢ 7795 | 177 | 76 | 17,69 | 40,23 | 8027 | 19,02 | 0,71 | te. “ te. te. 23,67
c2258
£58%2
zZE£EZ
N BELD
-5 § 0-12 | 382 | 70 | 142 322 | 2730 | 091 | te | 019 | 3560 | 7640 | 259 | 3599 | 28,29
5E =8| 1825 | 270 | 72| 354 806 | 2475 | 1,17 |« 7| 013 | 3400 | 7520 | 237 | 2952 | 2592
<8 L ES| 3045 | 207 | 77| 500 | 11,38 | 2310 | 088 | < " | 010 | 3320 | 7400 | 224 | 2718 | 23,99
ESESE2| 5070 | 061 [ 78| 901 | 1380 | 2022 | 1,00 | “_” | 008 | 3129 | 7000 | 186 | 2020 | 21,22
E2ST s
; X
22552
S g 0-10 | 225 | 70 | 1,03 234 | 2210 | 200 | te | 014 | 31,80 | 7240 | 155 | 2945 | 24,18
s mo | 1522 | 205 | 72| 285 547 | 2019 | 115 | “_* | 010 | 2620 | 7000 | 139 | 2156 | 21,38
S3sESQ| 2537 | 179 | 74| 499 | 11,34 | 1900 | 185 | “_* | 008 | 3000 | 70,8 | 11,7 | 2000 | 2031
S523588| 4055 | 134 | 79| 575 | 1307 | 1795 | 190 | < * | 006 | 3280 | 6840 81 1453 | 19,86
“58258
08 | 148 [ 71| 09 218 | 1985 | 195 | te. | 008 | 2440 | 7000 | 120 | 220,7 | 21,80
3 1420 | 130 | 74 | 500 | 11,36 | 1712 | 201 | “ | 007 | 3080 | 648 | 101 | 1995 | 19,13
zwfo5._| 2836 | 081 | 75| 98 | 1339 | 1600 | 18 | < | 005 | 3280 | 6840 75 1680 | 12,89
ES533%
& 2T 2 oz
S8 =2
+TS o282
Qranulometrik torkibloro gors fiziki-gilin vo Umumi azot B.Qafqazin Samaxi diizii
fiziki qumun nisbati B.Qafqazin Samaxi diizi dag  boz-gohvoyi  (sabalidi)  eroziyaya
dag boz-gohvoyi (sabalidi) torpaqlarda bir ugramamis torpaqlarda az olub 0,05-

goadar ¢ox olub 24,40-35,60 vo 64,80-76,40%0
catir.

Qida elementlori timsalinda {imumi azot,
miitohorrik fosfor vo miibadilovi kalium Kiir —
Araz ovaligi suvarilan vo domys okingiliyi
saaritinds istifado edon boz-gohvayi (sabalidi)
Vo B.Qafgazin Samaxi diizii dag boz-gohvayi
(sabalidi) torpaglarda asagidakl mq/kq
torpaglarda dayisilir. Umumi azot bir qodar
¢ox olub st eliivial catlarda 0-10 sm
5,20mq/kq catirsa, asagidaki qatlarda azalaraq
ana silixurlara yaxin qatlarda 62-92 sm-do
1,17mq/kq c¢atir.

Damys okingiliyi soraitinds bir godar az olub
2,25-4,61 mq/kq catir.
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0,19mgq/kq olmusdur. Miitohorrik fosfor Kiir
Vo Araz ovaligi Sirvan diizii boz-gohvayi
(sabalid1) torpaqglarda yiiksok olub, suvarilan
varianta 4,09-14,71 mq/kq catirsa, domyas
okingiliyi soraitinds 3,99-12,31 mq/kq gatir.

Kiir vo Araz ovaligi boz-gohvayi
(sabalidi) torpaglarla miiqayisedo B.Qafqazin
Samaxi diizi dag boz-gohvoyi (sabalidi)
torpaqglarin eroziyaya ugramamis hissasindo
yiiksok olub 18,6-25,9 mq/kq ¢atirsa, orta vo
siddatli eroziyaya ugramis dag boz-gshvayi
(sabalid1) torpaqlarda bir godor azalaraq 7,5-
15,5 mq/kq catir.

Miibadilovi K2O miqdar1 B.Qafqazin
Samaxi diizii dag boz-gohvoyi (sabalidi)
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hissasinda bir gador yiiksok olub, eroziyaya
ugramamis torpaqglarda 202,0-359,0 mq/kq
catirsa, orta vo siddotli eroziyaya ugramis dag
boz-gohvayi (sabalidi) torpaglarda 162,0-
294,0 mq/kq catir .

Kiir vo Araz ovalig1 Sirvan diizii boz-gohvayi
(sabalidi) torpaglarda suvarilan vo domya
okingiliyi saritinds 52,5-184,3 mq/kq catir.

Umumi kimyavi torkiblorin toyininds

alda olunan bu naticalori imumilosdirarok 3 il
miiddatindo Seolitin mohsuldarliq qabiliyyati
faizlorlo miioyyanlogmisdir.
Alman naticalardan belo malum olur ki, (1977-
ci ildo) alinan naticalor nozarst varianti ilo
miiqayisoda 17,9S/ha 5 ton/ha  Seolit
(klinoptilolit) verilon variantda 20,5 S/ha, 10
ton/ha 22,9 S/ha, 20 ton/ha 22,3 s/ha toskil
edir.

On yaxs1 variant 0,5-1,0 mm hacminda
Xirdalan Seolit (klinoptilolit) ehtiyatlari,
mineral giibrolorlo borabar 10 ton/ha verilon
variantlarda olmusdur.

Eyni variantlar  (1978-1979-cu il)
tocriibalorinda 6ziinii gostormaklo on yaxsi
variant mineral giibralorls bagli olub 10 ton/ha

Seolit  (klinoptilolit)  verilon  variantda
olmusdur. B.Qafgazin Samaxi diizii dag boz-
gohvayi  (sabalidi)  torpaqglari  mineral
giibralorlo  Seolit  (klinoptiloit)  verilon
varianlarda  mohsuldarliq  agor  nozarot
variantinda 33,8 s/ha olmussa, Seolit

(klinoptilolit) verilon variantda 41,7 s/ha, 10
ton ha Seolit (klinoptilolit) verilon variantda
41,8 s/ha, 20 ton/ha Seolit (klinoptilolit)
verilon variantda 41,3 s/ha olur.

Umumi naticalors gore 3 il miiddatindo
on yaxs1 variant 10 ton/ha Seolit (klinoptilolit)
verilon variantda olub 21,7 s/ha ¢atir.

Bununla miigabilindo payizliq bugda
mohsuldarliginda ziilal birlismalori  13,0-
13,6% olmusdur Tabii seolit nainki torpagin
mohsuldarligin1 ~ artirir, homginin iqtisadi
somaraliliyinida tasir gostarir.

B.Qafqazin Conub Sarq hissasi Samaxi
diizii dag boz-gohvayi (sabalidi) torpaqglarinda
Seolitin 6ziindon Vo miirokkab giibralordan
istifado etmoklo mohsuldarliq gabilliyyati va
homginin mikrobioloji proseslorin aktivliyinda
gostarir.

Tadqiqatgilar 3 tokrarda 3 il miiddatine
alinan naticolori imumiloagdirilorok on yaxsi
variant 10 ton/ha tobii Seolit verilon variantda
olmagqla mineral giibralordon N120P120 Keo S/ha,
miirokkob  giibrolordon  NPK+120kg/ha
gotlrilir.

Hal-hazirda Respublikamizda quru subtropik
regionlarda Seolit yataglarindan genis istifado
torpagda hiqroskopik namliyin  tadrican
buxarlanmasina, nomliyin artmasina,
xirdalanmig Seolit yataglarindan (0,5-1mm)
hocminda verilmasi on yaxsi variant hesab
edilir.

Cadval 2

Kiir vo Araz ovahg Sirvan diizii boz -qahvayi (sabalidi) va Sirvan diizii dag boz-gahvayi (sabahdi)
torpaqlarin mahsuldarhq qabiliyyati (illor iizra)

Tacriiba varianti 1977 1978 1979 Orta
Mahsuldarhq, alava %o-I9, Mahsuldarhgq, Mahsuldarhq, slave Mahsuldarhq, slave

S/ha alave %-l9, S/ha %-la, S/ha %-ls, S/ha

NPK noazarat 7,9« >« 33,8« ” «” 338 «»«” 29,5 « »«”

NPK+5ton

klinoptilolit/ha 20,5 2,6 14,0 37,4 3,3 10,5 41,7 49 131 33,2 3,7 12

NPK+ 10 ton

klinoptilolit/ha 229 5,0 27,8 30,8 3,1 18,0 41,8 3,0 13,3 35,2 5,7 21,7

NPK+20 ton

klinoptilolit/ha 22,3 3,4 245 30,0 5,2 10,4 413 4,2 134 341 4,6 17,1
1985 1986 1987

Nazarat giibrasiz “roer 27,6 « 7« 25,6 « 7« > 338« 7«

Seolit 10 ton/ha 549 6,5 13,4 31,2 3,6 13,0 31,7 54 20,9 39,1 8,4 14,5

Fon NPK 60kg/ha 57,4 9,0 18,6 36,2 7,5 27,5 34,3 8,6 34,8 423 8,4 14,5

Fon NPK 90 kg/ha 62,8 14,4 29,9 38,5 10,5 39,8 38,8 14,0 54,3 47,3 13,4 33,6

Fon NPK120 kg/ha 62,0 13,6 28,1 38,2 10,6 38,4 39,6 13,8 56,3 46,8 12,7 30

Fon NPK150 kg/ha 59,9 11,5 23,8 39,0 11,4 41,3 40,5 14,7 56,9 46,4 12,3 38,3

NOTICOLOR

1.Orazinin formalamasi baximindan Kiir vo Araz ovaligi Sirvan diizii boz-gohvoyi (sabalidi)
torpaglarla yanas1, B.Qafqazin Conub-Sorq hissosi Samaxi diizii (Ismayilli arazisi) dag boz-gohvayi
(sabalid1) torpaqlarla miiqayisads Kiir vo Araz ovaligi Sirvan diizii boz-gohvayi (sabalidi) torpaqlart
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doniz saviyyasindon 300-350 m miitlaq yiiksoklikda yerlosmoklo, Samaxi diizii dag boz —qohvayi
(sabalidi) torpaglari isa 400-600 m yiiksoklikda yerlogir.
Kiir vo Araz ovaligi iqlim garaiti riitubatli isti olub, miilayim qis1 va quru ¢ollorlo xarakteriza olunursa,
atmosfer ¢okiintiilori 200-300 mm arasinda doyisirsa, Samaxi diizii (Ismayilli orazisi) iqlimi miilayim
isti quru ¢ollorlo xarakterizo olmagqla, atmosfer ¢okiintiilori 350-400 mm-o gatur.
B.Qafgazin (Ismayilli orazisi) Samaxi diizii torpaqlar, Kiir vo Araz ovaliglar1 topaqlarmdan
farglonarak bir godar riitubatli boz-gohvayi (sabalidi) torpaglara ¢evrilmislor.
2. Kiir vo Araz ovaliglar1 Sirvan diizii boz-gohvayi (sabalidi) torpaqlart su-fiziki va fiziki-Kimyovi
xiisusiyyatlori ilo segilorok gismoan humusla zongin olunub 1,07-2,31%-5 , pH-in suda tarkibino gora
neytral vo zoif golovilidir. 7,2-7,6, karboantlarla zongin olub 8,18-40,23%-5 ¢atir.
Udma tutumu kationlar1 nisbatindo udulmuas Ca?* yiiksok olub 62,30-84,56%-2 catir. Samaxi diizii
(Ismayill orazisi) dag-boz gohvayi (sabalidi) torpaglari humusla yaxsi1 tamin olmagla 0,81-3,82%-o
catir. pH goro neytral vo zoif golovili torpaglardir. 7,0-7,9 karbonatlarin miqdarina goro zoif
karbonatl1 torpaqlardir 2,34-13,80. Udma tutumu nisbatindo udulmus Ca?" kationlar1 16,2-27,30%
olub lilli vo gilli torpaglar heab olunur.
3. Qida elementloari nisbatinds Kiir va Araz ovaligi Sirvan diizii boz-gohvayi (sabalidi) torpaqglarinda
imumi azotla 1,2-5,20%, miitaharrik fosforla, va miibadilavi kaliumla bir gadar zangin olub, 3,99-
14,71 vo 52,5-184% olmaqla, Samaxi diizii dag boz-gohvayi (sabalidi) torpaqglardan bir qoador
farglonirlar.
4. Mineral giibralordon va tobii Seolit (klinoptilolit) tuflarindan istifado etmoklo an mishsuldar gat
gotlirmaklo Kiir vo araz ovaliglart Sirvan diizii boz-gohvayi (sabalidi) torpaglarinda 0-20 va 20-40
sm qat, Samaxi diizii (Ismayill arazisi) dag boz-gehvoyi (sabalidi) torpaglarda an mohsuldar gat 30
sm gotiirmaklo Kiir vo Araz ovaliglar Sirvan diiziinds 4 tokrardan 3 il miiddstinds (1977-1979) vo
Samaxi diizii (Ismayill arazisi) torpaqglarinda 3 tokrardan 3 il miiddatina (1985-1987) todqiqat islori
aparmagla an yaxsi variant Kiir vo Arazovaliglar1 Sirvan diizii boz-gohvayi (sabalidi) torpaqglarinda
NPK-+10 t/ha Seolit (klinoptilolit) gotiirilon variantda olub nazaratlo miiqayisods 21,7%-o ¢atmisdir.
5. Tabii Seolitlordon (klinoptilolitlordon) istifads torpagin mohsuldarligini artirir. Bir il Seolit verilon
variantlarda 3 il gida elementlori verilmadan mohsuldarliq gabilliyyatini do saxlayir.
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POJIb HETPAJJUIITUOHHOI' O MUHEPAJIA IIEOJIUTA B CEJIbCKOM XO3SIVMICTBE.
X.U. MexTues, E.X. Mycradaen
HNucruryr [louBoBenenus u Arpoxumun Hanuonansnoii AH Aszep0aiizkana.

B navane XX Beka Moy4yusio MMUPOKOe pacpoOCTpaHEHUE UCTIOIB30BAHUE HETPATUIIMOHHOTO
MUHEpaja Ie0JUTa B TOYBEHHBIX UCCIICIOBAHUSIX.

Brnepsrie uccienoparenu B ObiBiiieM CoBerckoMm Cor03€ M3YyYHIIM CTPYKTYPY II€0JIUTA OTHO-
CHB K TPYIIIE aIFOMOCHIIMKATOB. B TeTpasapuyeckoii ctpykrype neonuta BHechau kK Si O2 u Al2 O3
MHUHEpaJa IeoIuTa ¢ aTFOMOCHINKATaAMH UMEET BOOIOTIOTUTEIBLHYIO CIIOCOOHOCTD IMPOXO/IS Yepes
KaHaJbl TPYOBI.

Hcnons3ys 3TH TaHHBIC 1IEOJIUTA UCCIICOBATENH pa3IeInIn MUHEpa Ha 3 TUMa U 8 TPyII.

B nameii Pecniybnuke cnienManucTsl MCIONIb30BaIM MUHepall 1ieonutT B LllupBaHckol paBHUHE ,
Kypa- ApakCHHCKOI HU3MEHHOCTH B CEPO-KOPUYHEBBIX (KAIITAHOBBIN) OYBAX ITPH OCEHHEM IOCEBE
3epHa u B lllemaxuHCKOM paBHUHE TPU OCEHHEM IOCEBE MO/ IYMEHEM.

[Touss! B Kypa- ApakCHHCKOII HU3MEHHOCTH XapaKTePU3YIOTCS Cl1a0do MIETOYHBIM COCTaBOM

7,2-7,8, conepxxanne rymyca 1,07-2,31%, pH — nelitpansHas, cinadwiii coctaB Ca CO3 u kapOoHaT-
HOCTb OYBbI BbIcOKas 8,12-40,23%. B norjomneHHOM OCHOBAaHMHM KaTHOHOB B MPOLIEHTHOE COJEp-
xanne Ca’" Beicokoe-43,58-84,50%. Komu4ecTBO MUTATENIBHBIX JIEMEHTOB OOIIEro a30Ta COCTAB-
aset 1,12-5,20 mr/kr, kanug 52,5-180 mr/kr.
B cepo-kopuuHeBbIx (KamTaHOBbIX) mouBax lllemaxuHCKOM paBHUHBI COJIEPIKAHUS T'yMYCa BBICOKOE,
cocrapisier 0,81-3,82 %. Eciu pH B Bosme- 7,0-7,9% cocra Ca COs cnabee u cocraBnser 5,47-
13,80%. CocraB mormonieHHOro ocHoBanus cnadoe u Ca?* cocrasmser 12,39-27,30%, rpaHyaoMeT-
pUYECKU cocTaB (PU3NYCSCKUI TJIMHBI U Wila BBICOKOE U cocTaBisieT 26,20-35,60 u 62,40-76,10%.

KirroueBble cjioBa: l'IpO(l)I/IJ'IB, CTPYKTYpa, MUHCDPAJI, HCOJIUT, I10YBA, TINTATCIIbHBIC 3JICMCHTHI.
ROLE OF SEOLITE IN UNCONVENTIOANAL SOIL MINERALS AND ITS IM-
PORTANCE IN AGRICULTURE
H.1.Mehdiyev, Y. KH. Mustafayev
Institute of soil Science and Agrochemistry of ANAS.

Seolite mineral which was from unconventional minerals at the beginning of the XX century,
spreaded widely and it was used in some areas application. For the first time the Soviet researches
concerned Seolit minerals to alumisilicate group and they studied them mostly. In tetraediric structure
Seolite was included in SiO2 and A>0Os nets. Seolite minerals in alumosilicate combinations partici-
pates in watercollecting process by separating it.Into some vasculars, canals.

The researches who took them into account separate Seolite mineral into 3 types, 8 groups.
The republic specialists applied Seolite mineral under winter grain plant in grey-cinnamonic (chest-
nut) solis of the Shirvan plain of the Kur and Araz valley, and under winter barley plants of the
Shamakhi plain, the quantity of humus reaches 1,07-2,311 pH amount in water is neutrad and weak
alkaline 7,2-7,8 in the solis of the Kur and Araz valleys. an amount of Ca CO3 is weak and high
calcareous and reaches 8,12-40,23%. absorbed Ca?* is high is ratio of the absorbing capacity cations
with the percentages . It reaches 43,58-84,50%. Total nitrogen in nutrient quantity is 1.12-5,20 mg/kg,
exchangeable potassium reaches 52,5-180 mg/kg .

If the humus quantity is high -0,81-3.82%, ratio of pH in water is 7,0-7,9Ca CO3z amount is
weak and reaches 5,47-13,80 % in eroded grey-cinnamonic (chestnut) soils. A ratio of the absorbing
capacity is weak, absorbed Ca?* reaches 12,39-27,30%.

Key words: layer, profile, structure, mineral, seolite, substance, elemen
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UDC 54.165
X-RAY PHASE ANALYSIS OF SOLID SOLUTIONS OF THE
TlinTe,- InGaTe,SYSTEM
Kh.O. Sadig
Azerbaijan State Oil and Industry University
Abstract: The presented paper contains the results of X-ray phase analysis of the alloys of the TlInTe, —

InGaTe,system. Based on research conducted, it was revealed that in the solubility regions with the partial
replacement of thallium atoms by gallium atoms, the parameters of the unit cells decrease and the band gap
increases.

Keywords: solid solutions, crystal lattice, X-ray

phase analysis, X-ray diffraction pattern

For a modern explanation of the conduc- X-ray diffraction patterns of
tivity of both elementary substances and com- InTl,_,Ga,Te,were obtained on diffractome-
plex compounds, more specific ideas about the ter DRON-2, CuKg (Aq = 1.54178 A°) radia-
nature of the forces acting in crystal lattices are tion with a nickel filter under the same condi-
required. tions. The measurement errors in the reflection

As is widely known, the complex of angles did not exceed 8 = +0.02°.
physical properties of solids is determined by An analysis of the obtained X-ray diffrac-
the chemical composition and spatial tion patterns of TlInTe, — InGaT e,solid solu-
arrangement of their analogues, the nature of tions showed that despite the difference be-
the electronic interaction between them, the tween atoms of different types, there is a slight
position of the constituent elements. Neverthe- tendency to reduce the intensity of reflections
less, all this is clearly presented only within the with an increase in the average atomic weight of
framework of a particular crystalline structure. the solid solutions of the
The solution to one of the specific problems of InTl,_,Ga,Te, system. The X-ray dif-
the physics and chemistry of semiconductors is fraction pattern corresponding to the composi-
largely determined by clarifying the specific tion x = 0.5, respectively, differs from the X-
relationships of the physical features of semi- ray diffraction patterns of the starting com-
conductors with the chemical composition of pounds and solid solutions based on them,
the crystal structure and the nature of the chem- which points to the formation of a new quater-
ical bond. However, the study of new complex nary phase of TlIn,GaTe,.
semiconductors is one-way, it is often limited As a consequence of indexing the ob-
to identifying and studying their physical fea- tained X-ray diffraction patterns, it was found
tures, and the study of the structure of the crys- that solid solutions of the InTl,_,Ga, Te,sys-
tal lattice have not received due attention. tem crystallize in tetragonal system.

In this regard, X-ray studies of solid so- Table 1 presents the concentration
lutions revealed in the TlUnTe, — InGaTe; dependence of the unit-cell parameters of
system were carried out [1-3]. InTl,_,Ga,Te, solid solutions.

Table 1
Unit-cell parameters of solid solutions of the TlInTe, — InGaT e,System
Ne Compositions Unit:ell parametersC (A9
1 InGaTe, 8.14 7.06
2 INTloo, Gaogs Te: 8.145 7.082
3 INTloos Gaogs Te2 8.152 7.084
4 INTloos Gaogs Te2 8.158 7.084
5 INTlo.0s Gaogx Tez 8.165 7.088
6 INTlo12 Gaggs Tex 8.176 7.096
7 INTlo16 Gaoss Tez 8.188 7.096
8 INTlo2 Gaozs Tez 8.205 7.12
9 INTlo2s Gaorz Tes 8.216 7.106
10 |nT|o,1Gao,9 Te, 8.17 7.09
11 |nT|02 Gaps Te; 8.20 7.10
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12 |nT|o,3 Gag7 Tes 8.23 7.11
13 |nT|o,45 Gao,55 Te, 6.48 6.87
14 |nT|o,5 Gao,5 Te, 6.60 7.22
15 INTlos Gag2 Tez 8.43 7.14
16 TlinTe, 8.38 7.17

The analysis of the X-ray diffraction pat-
terns of the InTl,_,Ga,Tl,system found that
when the thallium atoms are partially replaced
by gallium atoms, the unit cell parameters de-
crease. This apparently derives from the fact
that gallium atoms, in contrast to thallium at-
oms, have a greater tendency to form an s? p®
hybrid bond, which contributes to a decrease in
the metal fraction of the bond. In this circum-
stance, with the partial replacement of thallium
atoms by gallium atoms, the possibility of com-
pleting the outermost electron shell of atoms to
a stable inert gas configuration increases. In this
regard, the degree of ionicity of the chemical
bond increases.

When thallium atoms are partially re-
placed by gallium atoms, the parameters of the
elementary cells of solid solutions decrease. In
this case, when the thallium atoms are partially
replaced by gallium atoms in TlInTe,, the shift
of the maximum of the electron shell increases
to a stable configuration of the inert gas (s® p®).
In this regard, the degree of ionicity of the
chemical bond increases and, therefore, the

band gap and the parameters of the tetragonal
cell of solid solutions based on the starting
compounds and the new phase, i.e. in TlInTe,
the valence band is mainly formed by the split-
ting 5p levels of tellurium ions, partially 5p, 5s
levels of indium ions and 6p levels of thallium
ions. When thallium atoms are partially re-
placed by gallium atoms, the 4p states of gal-
lium atoms, which are energetically located
somewhat lower, also fall into the conduction
band. In solid solutions of the TlinTe, —
InGaTe,system, with an increase in the con-
centration of gallium atoms, the possibility of
building up the outermost electron shell of at-
oms to a stable configuration increases and,
therefore, the degree of ionization of the chem-
ical bond increases and the band gap accord-
ingly changes.

In the samples of the composition, the
maximum value of the band gap is observed.

The results of the indexing of X-ray pho-
tographs of the solid solutions in the system are
shown in Table 2.

Table 2

Interplanar distances, indices and line intensities in X-ray diffraction patterns of the alloys of the
TlinTe, — InGaT e, system

InGaTe

hkl dexp dtheor

200 |4.072 | 4.069

211 |3.232 | 3.229

112 | 3.022 | 3.020

221 | 2.670 | 2.672

310 | 2.577 | 2.579

320 |2.256 | 2.258

400 |2.036 | 2.038

401 | 1.957 | 1.959

330 |1.920 | 1.922

331 |1.850 | 1.852

421 | 1.767 | 1.764

104 |1.704 | 1.706

430 |1.632 | 1.630

520 | 1.510 | 1.613

440 |1.434 | 1431

/o 2]

34 | 10°55
50 139 48"
100 | 14948’
63 16° 46
43 17° 24
16 19° 58’
11 220 14
26 23° 11’
46 | 23°39
18 | 24° 36’
10 250 55’
12 | 26°52'
18 289 13’
9 30° 39’
10 | 32°3¢'

‘ InTly45GagssTe, ‘
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hkl dexp Oitheor I/l 0
200 |[4.120 | 4.060 | 29 10° 47’
211 [3.275 | 3.274 | 45 13°37’
112 |3.045 | 3.044 | 93 14° 04’
221 | 2698 | 2691 | 54 16° 37’
310 |2.606 | 2.605 | 32 17° 12
320 |2.285 |2271 | 10 199 43
400 |2.061 | 2.050 7 21° 59’
401 1981 | 1983 | 18 220 55’
330 [1.943 | 1940 | 38 23° 23’
331 |1.872 |1.870 | 10 24° 17’
421 |1.784 | 1.782 6 25° 36
104 |1.727 | 1.725 8 26° 12’
430 [1.648 | 1.644 | 12 27° 54
520 |1.532 | 1.531 5 30015’
440 |1.448 | 1.447 4 31%57
InTlyoGay4Te,
hkl dexp dtheor |/|O 0
200 |4.180 | 4.186 | 32 10° 39’
211 |3.316 | 3.318 | 47 13° 26’
112 |3.062 | 3.064 | 100 140 34
221 | 2732 | 2734 | 60 16° 23’
310 |2.646 | 2.640 | 37 16° 57’
320 [2.310 |2312 | 11 19929’
400 [2.090 | 2.094 | 19 21041’
401 |2.012 | 2013 | 11 22° 30’
330 |1.972 | 1974 | 22 23° 00’
331 [1.900 | 1.904 | 44 230 54’
421 1810 | 1812 | 15 250 12’
104 |1.753 | 1.755 7 26° 04’
430 | 1672 | 1675 | 12 27° 24
520 |1.552 | 1.555 9 29943’
440 |1.480 | 1.482 | 16 31014’
TlinTe,

hkl exp diheor I/lo 0
200 |4.195 |4.192 | 28 | 10°36¢’
211 [3.343 |3.321 |484 |18°21
112 |3.073 | 3.067 | 100 | 14%71’
221 | 2.752 | 2.739 56 16°17’
310 [2.625 | 2650 | 32 16%42’
320 |2.355 | 2.324 9 13°18’
400 |2.125 | 2.170 16 21019’
401 |2.034 | 2.011 8 23034’
330 |1.994 | 1.975 17 22943’
331 [1.935 |1.904 | 39 23031’
421 |1.815 | 1.813 12 25010’
104 |1.754 | 1.753 6 26°01’
430 |1.694 | 1.676 10 29%42’
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520 |1.552 | 1.556 6 29942’
440 |1.503 | 1.481 13 30°56'

CONCLUSION

It has been confirmed that when thallium atoms are partially replaced by gallium atoms, the
parameters of elementary cells decrease. The X-ray diffraction pattern corresponding to the compo-
sition x = 0.5, respectively, differs from the X-ray diffraction patterns of the starting compounds
and solid solutions based on them, which points to the formation of a new quaternary phase of
TlIn,GaTea.

a consequence of indexing the obtained X-ray diffraction patterns, it was found that solid
solutions of the InTl,_,Ga,Te, system crystallize in tetragonal system.
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TlInTe,- InGaTe, BORK MOHLULLAR SISTEMININ RENTGEN-FAZA TOHLILI
X.0. Sadiq
Azarbaycan Dovlot Neft va Sanaye Universiteti

Askar edilmisdir ki, tallium atomlarinin todricon gallium atomlar1 ilo ovoz edilmasi
noticasindo elementar gofas parametrlori kigilir. Xx=0.5 torkibs uygun alinan rentgenoqramlarin
ilkin birlosmalarin va onlar asasinda alinmig bark mohlullarin rentgenoqramlarindan farqli olmasi
yeni Tlin,GaTe, dordgat fazanin yaranmasini siibut edir.

Rentgenoqramlarin tohlili naticasinde miioyyon edilmisdir ki, InTl,Ga,_,Te,. bark
mohlullar sistemi tetragonal sinqoniyada kristallasir.
Acar sozlar: bork mohlul, kristal gofas, rentgen-faza analiz, rentgenogram

PEHTTEHO®A3O0BBIA AHAJIN3 TBEPJbIX PACTBOPOB CUCTEMBI
TlinTe,- InGaTe,
X.0. CAIUI
AzepOaiigxanckuii I'ocynapcrsennniii Yausepcuter Hedgru u IlpombinienHocTu

B pabotre wu3nmaraercst pe3ynbTaTbl PEHTI€HO(A30BOr0 aHajln3a CIUIABOB CHCTEMbI
TlInTe,- InGaTe,. Ha ocHOBe npoBeIeHHBIX UCCIIE0OBAaHUH BBISBICHO, YTO B 00JIaCTAX PacTBOPU-
MOCTHU IPH YaCTUYHOM 3aMEUIEHHHM aTOMOB TaJUIMs aTOMaMM Tajllusl mapaMeTpbl JIEeMEHTapHbIX
AYEEK YMEHBIIAIOTCS, a IIUPHHA 3alPEIIEHHON 30HbI YBEITUYHNBACTCA.

KiloueBble cj10Ba: TBEp/blEe PAaCTBOPbI, KPUCTAJUIMUECKAs] PELIETKa, PEHTreHO(]a30BbIN
aHaJIN3, pEHTTeHOorpaMma
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UOT 665.632
YUKSOKOKTANLI EKOLOJI TOMIZ AVTOMOBIL BENZINLORIN® QOYULAN
OSAS TOLIOBLOR
E.T.Zeynalov, N.S.Mammadli
Azarbaycan Dovlat Neft va Sonaye Universiteti
e-mail: elshan.zeynalov@sabah.edu.az

Abstrakt: Diinya tizra avtomobil benzinlarinin istehsalinda takca onlarin istismar gostaricilarina deyil,
hamginin ekoloji xarakteristikalarina qoyulan talablarin Sartlosdirilmasi tendensiyasi miisahida edilir. Bu
zaman tokca yerli va beynalxalq stanartlar sartlogdirilmir, hamginin onlarin tarkibinda benzolun, aromatik va
olefin karbohidrogenlarinin migdar: ahamiyyatli daracada mahdudiasdirilir, detonasiya davamhiligina goyulan
tolablor yiiksaldilir. Azarbaycanda va digar MDB dlkalorinda avrostandartlara uygun avtobenzinlara kegid
programi qabul edilmis va reallagdirilir, etillogdirilmis benzinlorin istehsali dayandirilmigdr. Bu maQsadla
todgiqat isindo ekoloji tomiz yiiksakoktanli avtomobil benzini komponenti alinmast maQsadila yiingiil benzin

[fraksiyalarimn hidroizomerlaogmaSi prosesi tadqiq edilmisdir.
Acar sozlar: yiiksokoktanli benzin, avrostandart,
aromatik karbohidrogenlar, benzol, benzin, oktan

ododi.

2009-cu ilds Azorbaycanda “Benzinlara, dizel “Premium-95” vo “Super-98”. “Normal-80”
yanacaqlarina Vo ayri-ayri yanar siirtgl benzini yiik avtomobillarinds istifads olunmaq
materiallarina talablor” tizro xiisusi texniki tclin nazords tutulmusdur. Etillogdirilmomis
reglament tosdiq edilmisdir ki, burada ekoloji “Requlyar-91” benzini etillosdirilmis A-93
sinif Avro-2, 3, 4, 5 avtomobil benzinlarinin benzini avazina avtomobillords istismar ti¢lin
istehal miiddoti miioyyon edilmisdir. 2010-cu nozordo tutulmusdur. “Premium-95” vo
ilin iyulun 1-don torkibindo 55%-o qodor “Super-98” avtomobil benzinlori avropa
aromatik karbohidrogenlar, o ctimladan, 5%-o standartlarina tam cavab verir, neft bazarinda
gadar benzol olan Avro-2 sinif avtomobil rogabat qabiliyyatlidir vo oasason 6lkaya
benzinlorinin istehsalina baglanilmisdir. gatirilon xarici avtomobillor t¢iin noazardo

Hal-hazirda ABS-da benzolun tutulmusdur.
miqdarina 0,96% (hacm)-o godor Avtomobil  benzinlorinin  ekoloji
mohdudiyyatlor totbiq edilmis, 2011-ci ilin 1 xarakteristikalarinin yaxsilagdiriimasinda asas
yanvarindan iso Mobile Soruce Air Toxics masalolordon biri etillogdirilmis benzinlarin
(MSAT 1) normativ toloblori qlivvaya istifado olunmasinin azaldilmasi hesab edilir.
minmisdir ki, buna asason benzinds benzolun Bu masala Yaponiya, ABS, Kanada va bir sira
miqdari 0,62% (hacm)-o godor Avropa oOlkolorinds holl edilmisdir. Digor
mohdudlasdirilir. MDB 6lkalarindan forgli olaraq Azarbaycanda

Avropa Birliyindo vo digor inkisaf artiq 20 ildon ¢oxdur ki, belo benzinlar istehsal
etmis Olkolordo homginin karbon monooksid, edilmir. Lakin keyfiyyotin yaxsilagdiriimasi
kiikiird dioksid, azot oksidlori vo karbo- problemlari halo do galir.
hidrogenlorin  miqdarmi1  reqlamentlosdiran TOCRUBONIN METODIKASI
benzin vo dizel miiharriklorindon islonmis Tadqiqat isindo todgigat obyekti kimi
avtomobil gazlarinin toksikliyino goro do sort yiingiil benzin fraksiyasi olan pentan-heksan
normalar qobul edilmisdir. 2009-cu ildon fraksiyasindan xammal kimi, sintez edilmis
Avropa Birliyindo (AB) Avro-5 toksiklik seolittorkibli ~ nikel  katalizatorlart  iso
normalari qiivvays minmisdir. Bu o demakdir katalizator kimi tadqiq edilmisdir. Katalizatoru
ki, AB 6lkalorinds satilan avtomobillar tobii ki, sintez etmok iiciin sonaye Katalitik kreking
ekoloji  gostoricilori  hamginin  uygun prosesinds katalizator kimi istifads olunan
standartlar ilo reglamentlosdirilon uygun OMNICAT 210P katalizatorundan dasiyict
yanacagin istifado olunmasi zamani bu Kimi istifads edilmisdir. ©vvalca ilkin dasiyici
normalara uygun galmoalidir. kimi gotiiriilon seolit katalizatoru ammonium

Todqigat tsulu ilo oktan adadindon nitrat mohlulu ilo emal edilorok hidrogen
asili olaraq dord benzin markast miioyyon formaya kecirilmis, sonra iso hopdurma tisulu
edilmisdir:  “Normal-80”, “Requlyar-91”, ilo bu forma iizarins nikel duzlar1 hopdurularaq
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seolitorkibli  nikel katalizatorlar1  sintez
edilmisdir. Sintez edilmis katalizatorlarin
aktivliyi axarli qurguda normal atmosfer
tozyiqinda, 200-350 °C temperatur araliginda,
hidrogen istiraki ilo todqiq edilmisdir.
Reaksiya mohsullar1 xromatoqrafik tisulla
analiz edilmisdir.

NOTICOLOR VO ONLARIN

MUZAKIROSI

Todgigatda  pentan-heksan  fraksi-
yasinin hidroizomerlogmasi  prosesinin  an
optimal soraitinin se¢ilmasi maqgsadi ilo
prosesa tosir gostoron osas amillarin tasiri
todqiq edilmisdir. Burada tosir gdstoron osas
amillor asagidakilardir: temperatur, zaman,
hidrogen:xammal nisbati. Aparilmig

tadgigatlar [5] noticasinda prosesin optimal
soraiti asagidaki kimi qobul edilmisdir:
temperatur — 300°C; reaksiya miiddati — 60
dag.; Hz:xammal = 2:1. Belo optimal soraitda
izomerlorin maksimal ¢iximi 40,0% toskil edir.
Umumiyyatlo tadqiqatda sintez edilmis
seolittorkibli nikel katalizatorlarinin iizorinds
pentan-heksan fraksiyasinin  izomerlogsmasi
prosesinin nisbaton an olverisli optimal soraiti
secildikdon sonra naticado alimmis
izomerizatin  fraksiyasinin  torkibi  todqiq
edilmisdir. ©sasan bu magsadls xromatografik
analiz  tsulundan istifado  olunmusdur.
Prosesin naticasindo alinmis izomerin torkibi
(%-lo) miioyyon edilmisdir. Bu alinmig

naticalar codval 1-do gostorilmisdir.
Codval 1

Alinmis izomerizatin fraksiya torkibi

izomerizatin tarkibi

2,2-dimetilpropan
2-metilbutan

2-metilpropan va 3-metilpropan
2,2-dimetilbutan va 2,3-dimetilbutan
Cami:

Miqdari, % (kiit.)
9.6
10.0
14.0
6.4
40.0

Qeyd edilon coadval .1-don goriindiiyli kimi, alinan izomerizatin torkibinds olan pentanin iki
izomerinin do miqgdar1 taxminan eynidir va nisbaton asagidir. Bu da prosesin temperaturunun artmasi
naticasinds pentanin izomerlarinin ¢iximinin azalmasi ilo alagadardir. Burada alinmig izomerizatin
torkibinds olan heksanin izomerlari iso asason miixtolif miqdarlarda mévcud olur. Belo ki, amalo
golma ehtimalinin termodinamiki cohotdon daha miimkiin hesab olunan 2- va 3-metilpropan nisbaton
daha yiiksok miqgdar toskil edir. Qalan, 2,2- vo 2,3-dimetilbutan izomerlarinin iso amolo golmosi
prosesi daha az ehtimalli oldugundan hamin bu izomerlarin ¢iximi1 nisbaton azliq toskil edir.

MDB &lkalorinds istehsal edilon avtomobil benzinlorinin keyfiyyatinin asagi olmasi
yiiksokoktanli komponentlor istehsal edon qurgularin — Katalitik riforming, katalitik kreking
qurgularinin  giiciiniin kifayot godor olmamasi, Azorbaycanda iso alkillosmo, izomerlogsma Vo
yiiksokoktanli dialkil efirlorinin alinmasi qurgularinin imumiyyatlo olmamasi ilo olagodardir.

Kiikiirdiin vo qurgusunun miqdarina gors yeni standartlar avropa standartlarina yaximlagir.
Lakin benzolun miqdar1 beynolxalq standartlara cavab vermir. Ekoloji vaziyystin yaxsilasdirilmasi,
toloblorin unifikasiya edilmasi va avtomobil benzinlarinin keyfiyyatinin tomin edilmasi moagsadilo
Azorbaycanda avtobenzinlara yeni toloblor islonib hazirlanmalidir.

Belalikla, respublikamizda benzinin prognozlasdirilan keyfiyyatinin tomin edilmasi iigiin
izomerlogsmo, alkillosma proseslorinin aparilmasi, homginin oksigenatlarin vo asqarlarin istifado
olunmasi lazimdir.
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OCHOBHBIE TPEBOBAHUS K BBICOKOOKTAHOBBIM 3KOJOI'MYECKHA
YUCTBIM ABTOMOBWJIbHBIM BEH3MHAM
9.T.3eitnanon, H.C.Mammaaiu
AzepoOaiixanckuii I'ocynapcrBennbiii Y uuBepcurer Hedgru u IlpoMblnieHHOCTH
B MupoBom mpousBojicTBe OeH3MHA HAOIIOaeTCs TEHACHIUS K YKECTOUCHHIO TpeOOBaHUI
HE TOJIbKO K XapaKTepUCTUKAM, HO U K SKOJIOTHYECKUM XapakTrepuctukam. [Ipu sTom yxkecrouarorcs
HE TOJBKO MECTHBIE W MEXIYHAPOJIHBIC CTAaHIAPThI, HO W CYIIECTBEHHO OTrPAaHHYUBACTCS
cojiepkaHue OeH30J1a, apOMaTUYECKUX U 0JIE(UHOBBIX YIJIEBOIOPOOB, IOBBIILIAIOTCS TPeOOBAHUS K
JIETOHAMOHHOH cToiikocTu. B A3zepbaiimxane u apyrux crpanax CHI' mpunsita u peanns3oBaHa
IIporpamMma o nepexojay Ha O€H3UH B COOTBETCTBUH C €BPONEHCKUMHU CTaHJapTaMM, IPOU3BOJICTBO
STWIMPOBAHHOTO OeH3uHa mpuocraHoBieHo. C  3ToM menp0  ObUl  M3y4YyeH  IpOLEecC
TMJIPOM30MEPHU3ALIMY JIETKMX OEH3MHOBBIX (paKLUil ¢ LEIbI0 MOJIYYEHHsI SKOJOTMYECKH YHUCTOIrO
BBICOKOOKTAHOBOTO KOMITOHEHTa OCH3MHA.
Knwuesvie cnosa: BHICOKOOKTAHOBBI OEH3MH, €BpOINEHCKUH CTaHIApT, apoMaTHUYECKHUE
YII€BO0POAbI, 0€H301, OEH31H, OKTAHOBOE YHUCIIO.

MAIN REQUIREMENTS FOR HIGH-OCTANE ECOLOGICALLY CLEAN
AUTOMOTIVE GASOLINES
E.T.Zeynalov, N.S.Mammadli
Azerbaijan State Oil and Industry University
In the global production of gasoline, there is a tendency to toughen requirements not only for
performance, but also for environmental performance. At the same time, not only local and
international standards are being tightened, but also the content of benzene, aromatic and olefinic
hydrocarbons is significantly limited, and the requirements for detonation resistance are increasing.
Azerbaijan and other CIS countries have adopted and implemented a program to switch to gasoline
in accordance with European standards, the production of leaded gasoline has been suspended. For
this purpose, the process of hydroisomerization of light gasoline fractions was studied in order to
obtain an environmentally friendly high-octane gasoline component.
Key words: high-octane gasoline, European standard, aromatic hydrocarbons, benzene,
gasoline, octane number.
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UOT 631.6:54

UZVI MELIORANTLARIN XOZORSAHILI SORLASMIS TORPAQLARA
EKOMELIORATIV TOSIRININ TODQIQi
S.K.ibrahimov, X.H.Yusifova
Azarbaycan Dovlat Neft va Sonaye Universiteti
e-mail - sattar ibragimov@mail.ru;

Abstrakt:Maqalo agir granulometrik torkibo malik olan miixtolif daracada sorlagmis vo
sorakatlogmis torpaglarin kimyavi meliorantlarin tatbiqi ilo yuma iisuluna hasr olunmugdur. Aparilmis elmi-
todqigatlar naticasinda yumanin samaraliliyinin artiriimasina va yuma vaxtimin qisaldilmasina miisbat tasir
gostaran danavar das komiir tullantisimin kimyavi meliorant kimi sorlasmig torpaglara meliorativ tasiri tadqiq

olunmusdur.

Acar_sozlor: Meliorasiya, yuma, kimyavi meliorant,

tullant1, sorlasma, susiizdiirma

Giris. Xalq tosorriifatinin  baslica
saholorindon olan kond tosorriifatt vo onun
istehsalinin  hazirki soraitdo osas Vvozifasi
xalqin arzaq mallarina artan tolobatini 6domok
Vo emal Ssonayesini davamli xammalla tamin
etmokdir.  Bu  mogsadlo  Azarbaycan
Respublikas1 Dovlati torofindon ardicil vo
etibarli tadbirlor sistemi hazirlanib vo hoyata
kegcirilir.

Respublikada suvarilan torpaqglarin tox-
minan 60 %-5 godoari bu vo ya digar doracads
sorlasmaya moruz qaldigindan onlarda
kompleks meliorativ todbirlor sistemini hoyata
kegirmadon sorlasmis torpaglari yaxsilas-
dirmaq miimkiin deyil. Meliorativ tadbirlarin
hoyata kegirilmasino boyiik miqdarda olave
Xarc Vo suvarma suyu tolobati okin sahalorini
meliorativ cohatdon yaxsilagdirmaq va oKin
saholarini geniglondirmok masalalorinin hallini
cotinlogdirir.[1;2]

Susizdirma qabiliyyati pis olan natrium-
magnezium-sulfat duzlar1 ilo sorlasmis, yer
sothino yaxin yerlogon vo yiiksok minerallasma
doracasilo  saciyyslonon  qrunt  sularinin
movcud oldugu bir soraitdo sorlagsmis agir
torpaqglarin meliorasiyasi uzun vaxt talab edan
bir proses oldugundan belo torpaqlarin qisa
miiddst orzindo duzlardan tomizlonmesi vo
yaxsilagdirilmasi miixtalif hacmda verilmis su
normalari ilo yumaqgla lazimi soviyyads hall
olunmur. Bu sobobdon do sorlasmis vo
sorakotlogmoys moruz qalmis torpaqlarin,
xiisusilo do agir qranulometrik tarkibli torpag-
larin  zororli  duzlardan  tomizlonmasini
intensivlosdirmak yollarmi tokmillosdirmok
tolob olunur ki, bu da suvarma suyuna gonaot
etmays Vo meliorasiya olunmus torpaqlarin
keyfiyyatinin yiiksaldilmasini tomin edon daha
miitoraqqi yuma  {sullarinin  islonib
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hazirlanmasini v istehsalata totbiq olunmasini
qarsimiza vacib bir masalo Kimi goyur.

Belo tisullardan biri do  kimyovi
meliorasiya tsuludur. [3;4] Mogalodo Azor-
baycan Respublikasinin Xozarsahili orazi-
lorindo agir qranulometrik torkibli torpaglar
soraitinds tizvi torkibli inert meliorantin totbig
edilmasi ilo torpaqdan duzlarin yuyulmasi
prosesini intensivlogdirmak yollarinin
tokmillosdirmok masalalorinin  hallino  hasr
edilmisdir.

Isin moqgsadi. Bitki kokii yerloson
gatdan onun normal inkisafina mane olan,
mohsuldarliga monfi tosir gostoron zororli
duzlarin konarlasdirilmasini, torpaq mahlulu
konsentrasiyasinin asagi salinmasini, torpag-
larin fiziki-Kimyovi xiisusiyyatlorinin yaxsilas-
dirilmasini, torpaqda gedon bioloji proseslarin
normallagdirilmasi {iglin miivafiq su vo duz
rejiminin yaradilmasini tomin edan Kimyovi
meliorantin hazirlanmasi, istifado normasinin
eksperimental goraitdo miioyyan olunmasi vo
onun totbigi ilo region igiin optimal yuma
normasinin toyin olunmasidir.

Tadqiqatin obyekti. EImi todgigatlarin
aparilmasi {iglin tocriilbo sahosi Xizi rayonu
orazisindo, Baki-Quba magistral sosse yolunun
61-ci km-do Surabad qosabasi yaxinliginda,
daha dogig desok Surabad vo Yeni Yasma
gosabalori arasinda yerloson orazido segil-
misdir. Laborator soraitdo aparilan sinaqglar
zamani homin orazidon gotiiriilmiis torpaq
niimunslorindon istifado olunmusdur.

Tadgiqatin metodikasi. EImi tod-
gigatlar hal-hazirda mévcud olan metodikalar
osasinda aparilmisdir.

Tacriiba zamani kimyavi meliorant kimi
donovor das komiir tullantisindan (DDKT)
istifado olunmusdur. Sinaqlar har hektara
10:15 vo 20 ton DDKT vermokls 15 min m3/ha
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yuma normast ilo aparilmisdir. Miigayiso
variant1 kimi adi su ilo yuma variant1 qabul
olunmusdur.

Eksperimental torcriibo hiindiirliyii 35
sm, diametri 5 sm olan xiisusi qablarda bes
tokrarla asagidaki kimi aparilmigdir:

Hava soraitindo qurudulmus torpaq
azilarok gozlarinin diametri 1 mm olan alokdan
kegirilorok yumanin aparilmasi {igiin xiisusi
gablara doldurulur. Meliorant torpagin {ist
qatina verilir. Torpagin sixlign 1.4 g/sm3-o
godar Kiploasdirildikdon sonra gablara yuma
normasina uygun su verilir. Siiziilon su hor
5000 m®ha yuma normasindan sonra kimyavi
analiz olunur vo onun miqdart Olgiilorok
stiziilmo siirati tayin olunur.

Danavar das komiir tullantis1 (DDKT)
meliorant Kimi. Aparilmis todgigatlarda
DDKT kimyavi meliorant kimi istifado
olunmusdur. Laboratoriya vo ¢ol soraitindos
aparilmis todgigatlar naticasinds miioyyan
olunmugdur ki, DDKT torpaga verildikds o,
torpaqda olan fiziki gil fraksiyasinin miioyyon
hissasini 6ziino birlogdirir (sothina yapisir),
bununlada torpagin qranulometrik torkibinin
yaxsilagdirilmasina vo susiizdiirmo qabiliy-
yatini yiiksaldilmasina miisbot tosir gostoarir.
Manimsoma dovriinds iso uzun illor humus
tursularinin  tosiri ilo pargalanaraq karbon
oksidi soklinds torpagda bas veran kimyavi
proseslordo foal istirak edir vo bitkilarin
karbon oksidina olan tolobatini 6dayir.

Tahlil va miizakira. Donavar dag komiir
tullantisinin Xozorsahili sorlasmis-sorakatlos-
mis torpaqglara ekomeliorativ tosiri bir neco
morholods &yronilmisdir. Todqgiqatin birinci
morhalosindo DDKT-sinin bir inert maddo
olaraq agir qranulometrik torkibo malik

torpaqglarin fiziki-mexaniki xiisusiyyatlorini
yaxsilagsdirmaq qabiliyyatine malik olan bir
meliorant kimi samoaraliliyi tadqiq olun-
musdur. Elmi todqgigatdan alinmis noticalor
asagida genis sorh olunmusdur.

Donavar das komiir tullantisinin eks-
perimental saraitds torpaqglarin meliorativ
yaxsilasdirilmasina  tasiri. Donovor das
komiir tullantisinin - meliorativ - somaraliliyi
hektara 10, 15 vo 20 ton migdarinda verilmoaklo
10,15 vo 20 min.m%ha yuma normasinin tasiri
ilo Oyronilmisdir. Bu meliorantin tatbiqi ilo
aparilmis tacriibalor naticasinds onun adi su ila
yuma varianti ilo miiqayisosi duzlarn yuyul-
masina vo yuma miiddstinin qisaldilmasina
géro  somaraliliyi  miioyyanlosdirilmisdir.
Codvaldon goriindiiyli kimi bu meliorantin
totbigi ilo aparilmis yuma zamani sorlasma
doracasini buraxila bilon hodds godor azaltmaq
mimkin olmamisdir. Hor hektara 10 t/ha
miqdarinda donovor dag komiir vermoklo 10
min.m%ha yuma normasi ilo aparilan tacriibo
zamant torpagin sorlagma doracasi quru qaliga,
xlor va sulfat ionlarina goro miivafiq olaraq
1,10; 0,107 vo 0,621 %-o godor agagi salmaq
miimkiin olmusdur. 15 vo 20 min.m%ha yuma
normasi ilo aparilan tacriibs variantlarinda bu
rogom miivafiq olaraq 0,80; 0,054; 0,478 % vo
0,72; 0,051; 0,426 % olmusdur (cadval 1.).

Hektara 15 t/ha miqdarinda donovar das
komiir tullantist vermoklo 10, 15 vo 20
min.m%ha yuma normast ilo aparilmis tocriibo
zamani torpaqda qaliq duzlarin miqdarini quru
qaliga goro miivafiq olaraq 1,09; 0,72 vo 0,68
%-o godor, xlor ionunun miqdarini 0,098;
0,041 vo 0,039 %-9, sulfat ionlarinin miqdarini
iso 0,616; 0,427 vo 0,401 %-o godor asagi
salmaq miimkiin olmusdur.

Cadval 1.

Atilmis danavar das komiir migdarmin vo miixtalif yuma normalarinin torpaqlarin

sorlasma daracasina tasiri, %-la (5 takrardan orta giymat)
fonlar HCO; Cl SOy Ca Mg Na Duzlarin Quru
Yuma normasi comi qaliq
Ilkin torpaq
- 0022 | 0689 | 0796 |[0061 | 002 |0710 | 231 | 232
Adi su ilo yuma

10 min.m%ha 0,024 | 0,106 0,676 0,029 0,026 0,319 1,18 1,21
15 min.m%ha 0,022 | 0,048 0,496 0,025 0,022 0,206 0,82 0,83
20 min.m%ha 0,019 | 0,044 0,443 0,017 0,015 0,201 0,74 0,75

10 t/ha norma ilo donovor das komiir vermoklo yuma
10 min.m%ha 0,026 | 0,107 0,621 0,029 0,028 0,289 1,10 1,16
15 min.m%ha 0,022 | 0,054 0,478 0,027 0,022 0,199 0,80 0,80
20 min.m%/ha 0,017 | 0,051 0,426 0,022 0,013 0,188 0,71 0,72

15 t/ha norma ilo donovor das komiir vermoklo yuma
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10 min.m%ha 0,025 | 0,098 0,616 0,027 0,026 0,288 1,08 1,09

15 min.m%ha 0,022 | 0,041 0,427 0,027 0,022 0,167 0,71 0,72

20 min.m%/ha 0,017 | 0,039 0,401 0,018 0,014 0,177 0,67 0,68
20 t/ha norma ilo donavear das koémiir vermoklo yuma

10 min.m%ha 0,024 | 0,071 0,595 0,026 0,024 0,265 1,00 0,96

15 min.m%/ha 0,022 | 0,031 0,365 0,045 0,021 0,112 0,60 0,60

20 min.m%/ha 0,019 | 0,034 0,355 0,017 0,012 0,157 0,59 0,61

Danovor das kdmiiriin migdarinin daha 5
t/ha artirilmasi, yoni hektara 20 t/ha migdari ilo
meliorant verilmoklo aparilmis yuma zamani
10 min.m%¥ha su normasi ilo quru qaligin
miqdarin1 0,96 %-o, xlor vo sulfat ionlarinin
migdarini isa 0,071 va 0,595 %-5 gadar, 15 vo
20 min.m%ha su normasi ilo yuma aparilan
variantlarda iso miivafiq olaraq 0,60; 0,031;
0,365 %-o vo 0,61; 0,034; 0,355 %-o qodor
azaltmaq miimkiin olmusdur.

Su ilo (meliorant vermodon) aparilmisg
yuma tacriibasinda ise 10, 15 va 20 min. m¥ha
yuma normalart ilo aparilmig tocilirbs zamani
qaliq sorlasma doracasini miivafiq olaraq quru
qaliga goro 1,21; 0,83 vo 0,75 %-o godor
azaltmaq miimkiin olmugdur. Bu zaman xlor
ionunun miqdart 0,106; 0,048 vo 0,044 %,
sulfat ionunun miqdart iso 0,676; 0,496 vo
0,443 % toskil etmisdir (cadval 1.).

Tacriibadon alinmis malumatlar asasinda
torpaqdaki galiq duzlarin miqdar1 hesablan-
migdir. Miiayyon olunmusdur ki, adi su ilo
yuma variantinda hor ii¢ norma ilo aparilmis
yumadan sonra qaliq duzlarim torkibinds
Na SO iistiinliik toskil edir. Onun miqdari
yuma normasindan asili olaraq 0,770-0,531 %
arasinda doyisir. NaCl duzunun miqdar1 0,174-
0,073 %, MgSOs-iin miqgdart iso 0,132-0,073
% hoddindo olmusdur. Hektara 10 t/ha donavar
das komiir tullantis1 vermoklo 10, 15 vo 20
min.m%ha su normasi ilo aparilmis yumadan
sonra qaliq duzlarin igoarisindo  NaxSOs
ustiinliik toskil edir (0,679-0,496 %). 15 va 20
t/ha meliorant verilmis variantlarda iso yuma
normalarima miivafiq olaraq onun miqdari
0,634-0,467 vo 0,675-0,416 % arasinda doyisir
(codval 2).

Cadval 2.

Kimyavi meliorantlar va miixtalif su normalari ilo aparilmis yumadan sonra
torpaqdaki qaliq duzlarin hipotetik tarkibi, %-la

Duzlar Ca CaSOs | MgSOs | NaxSO4 NaCl | Duzlarin O ciimladan
(HCO:3)2 comi | Zorarli Comdan
Yuma normasi duzlar %-lo
Ilkin torpaq
- | 0029 | 0184 | 0,143 [ 0816 | 1,135 | 2,307 | 2094 | 90,76
Adi su ilo yuma
10 min.m%ha 0,032 0,071 0,132 0,770 0,174 0,179 1,076 91,26
15 min.m%ha 0,029 0,059 0,111 0,541 0,078 0,818 0,730 89,24
20 min.m%ha 0,026 0,036 0,073 0,531 0,073 0,739 0,677 91,61
10 t/ha norma ilo donovar das komiir vermoklo yuma
10 min.m%ha 0,034 0,071 0,140 0,679 0,176 1,100 0,995 90,46
15 min.m%ha 0,029 0,067 0,112 0,505 0,088 0,802 0,706 88,03
20 min.m%ha 0,023 0,056 0,064 0,496 0,084 0,723 0,644 89,07
15 t/ha norma ilo donovar das komiir vermoklo yuma
10 min.m%ha 0,034 0,063 0,128 0,634 0,161 1,080 0,983 91,01
15 min.m%ha 0,029 0,068 0,108 0,433 0,068 0,706 0,609 86,26
20 min.m%ha 0,023 0,044 0,068 0,467 0,065 0,667 0,600 89,36
20 t/ha norma ils donaver das komiir vermakls yuma
10 min.m%ha 0,032 0,061 0,120 0,675 0,118 1,005 0,913 90,84
15 min.m%ha 0,023 0,067 0,098 0,427 0,060 0,682 0,592 86,80
20 min.m%ha 0,026 0,035 0,061 0,416 0,056 0,594 0,533 89,73
Tocriibodon  alinmis  molumatlarin miqdarin1 0,1 %, onun miqdarinin 15 tondan

tohlili gostorir Ki, donavor das komiiriin
miqdarini 10 tondan 15 tona qadar artirilmasi
noticosindo  torpaqdan  yuyulan  duzlarin
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20 tona qaldirilmast isa yuyulan duzlarin
miqdarinin 0,04 % artmasina sobab olur. Xlor
ionunun da yuyulmast bu ganunauygunluq
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tizro gedir. Bu molumatlardan belo naticoya
golmak olar ki, yuma zamani donovar das
komiiriin migdarmin 15 t/ha-da artiq torpaga
verilmasina ehtiyac yoxdur. Ciinki bu artimin
duzlarin miqdarinin artimina tosiri ¢ox ciizidir
Vo yalmz meliorasiyaya ¢okilon xorclorin
artmasina sabab olur.

Deyilanlori nozors alaraq yuma zamani
donavear das komiir tullantisinin somarali mig-
darim1 15 t/ha civarinda gobul etmok olar.
Miixtolif yuma normalarmin torpaqdaki
duzlarin yuyulmasma tosirinin miiqayisali
todgiqi naticasinds miioyyanlosdirilmisdir ki,
10 min.m%ha norma ilo aparilmis yumadan
sonra torpaqda qalan qaliq duzlarin miqdari
buraxila bilon normadan toxminon 3 dofo
artiqdir. 20 min.m%ha normasi ilo aparilmis
tocriibo variantinda iso yuyulan duzlarin miq-
dar1 15 min.m%/ha norma ilo aparilan yumadan
cox az farglonir. Yumaya sorf olunan slavs 5
min.m%ha su normas1 comi 0,04 % yuyulan
duzlarin migdarinin artimina sabab olur.

Yuxarida deyilonlori yekunlasdiraraq
belo naticoya galmok olar ki, agir qranulo-
metrik torkibli, miixtolif doracads sorlasmaya
moruz qalmis torpaqglarin yuyulmasi zamani
meliorant kimi totbig olunan donovor das
komiiriin optimal miqdar1 15 t/ha, samarali
yuma normasi ise 15 min.m*ha-dir. Melio-
rantin, eksperimental soraitdo aparilmis yuma
tocriibasi zamani toyin olunmus miqdart vo
yuma normast ilo torpaqda olan ilkin duzlarin
miqdarin1 quru galiga gors 2,32 %-don 0,710
%-a godar endirmok miimkiin olmusdur. Bu da
ilkin duzlarin 68,97 %-ni togkil edir. Xlor
ionunun miqdari 0,689 %-don 0,041 %-o gador

sulfat ionunun miqdar1 isa 0,796 %-dan 0,427
%-o Qodor azalmisdir, basqa sozlo desok yu-
yulan xlorun miqdar1 94,05 %, sulfat ionu-nun
miqdar1 is9 36,90 % olmusdur. Adi su ilo
aparilan yuma zamani iso yuyulan duzlarin
faizlo migdar1 quru qaliga gors 47,90 %, xlor
Vo sulfat ionlarina goro iso miivafiq olaraq
93,04 % vo 37,69 % olmusdur.

Todqgiqatin ikinci morholasinds labo-
ratoriya soraitindo on yaxsi gostaricilor oldo
olunmus variant, yani hektara 15 ton meliorant
vermokls yuma tacriibasi ¢ol soraitinds hoyata
kegirilmisgdir.

Donavar das komiir tullantisinin ¢ol
soraitinds torpaqglarim meliorativ yaxsilas-
dirillmasina ta3siri. Donovor das komiir t-
ullantisnin ~ agir  qranulometrik  torkibli
sorlasmis torpaqglarinin  yaxsilasdirilmasina
tosirinin tadqiqi istehsalat soraitinds respub-
likanin simal-gorb  hissasinda, Xozaryani
diizonliyinds yerloson Xiz1 rayonunun Surabad
goasobasi yaxinhiginda heyvandarliq kompleksi
ti¢tin ayrilmis arazido D11-D12 drenlari arasinda
2 hektar sahads aparilmisdir.

Yuma apartlmamisdan ovval donavor
das komiir 15 t/ha miqdarinda sahaya Sopilmis
vo 20-25 sm dorinliyindo sumlama aparil-
mugdir. Bundan sonra oarazi loklora ayrilmis vo
yuma aparilmigdir. Col soraitinds aparilmis bu
tocriibodo yuma miiddati 291 giin togkil
etmisdir ki, bu da adi su ilo yuma -nazarot
varianti ilo miiqayisado 31 giin azdir. Yuma
normasi adi su ilo yuma variantinda 15236
m3/ha, donover das komiir vermoklo yuma
variantinda iso 15402 m%/ha olmusdur.

Cadval 3.

Yuma naticasinda tacriiba sahasi torpaqlarmin sorlasma daracasinin dayismasi, %
(yumadan avval/sonra, orta giymatla)

0-50 sm 0-100 sm 0-150 sm
Cl S04 Quru Cl SO, Quru Cl S04 Quru
qaliq qaliq qaliq
Adi su ilo yuma - nozarat
0,537 0.89 2,29 0.497 0.92 2,23 0,515 0.90 221
0,121 0,60 1,18 0,271 0,74 1,60 0,381 0,78 1,82
Donovor das komiir vermoklo yuma

0,491 0.75 1,98 0,502 0.85 2,15 0,501 0.85 2,16
0,070 0,48 0,91 0,91 0,72 1,38 0,294 0,75 1,59

Yuma doévriindo variantlar tizro faktiki
vertikal siizilmo miivafiq olaraq 0,0047 vo
0,0052 m®giin olmusdur. Yumadan ovval
torpaglarin sorlasma vo sorakotlosmo dorac-
osini  mioyyan etmokdon &trii  torpaq
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nimunoalori goétiiriilmiis vo kimyoavi analizdon
ke¢irilmigdir. Analiz malumatlarindan goriin-
diiyti kimi su ilo yuma variantinda 0-50 sm-lik
torpaq qatinin quru qaliga goro sorlagma
daracasi 2,29 %, 0-100 va 0-150 sm-lik gatin
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sorlagsma doracasi iSo miivafiq olaraq 2,23 va
2,21 % toskil edir. Donovar das komiir tul-
lantist vermoklo yuma varianti orazisinin
torpaglarinin sorlasma dorocasi iso miivafiq
olaraq 1,98; 2,15 va 2,16 % oldugu miioy-
yanlosdirilmisdir. Xlor vo sulfat ionlarinin
miqdar1 mavafiq olaraq nozarot variantinda
0,537; 0,497, 0,515 v»s 0,89; 0,92; 0,90 %, das
komiir vermoaklo yuma variantinda iss 0,491,

0,502; 0,501 vo 0,75; 0,85; 0,85 % hoddin-
dodirlor. Torpaglarin kimyoavi tipi hor iki
variantda  xloridli-sulfatlidir. Osas torkib
elementlorino gora torpaglar zoif doracada
gipsli, orta doracads karbonatlidir. Udulmus
natriumun miqdar1 har iki variantda 0-50 sm-
lik gatda 13,31-16,12 %, 0-100 sm-lik gatda
iS0 12,16-15,36 % arasinda doyisir (cadval 6).

Cadval 4.

Yuma naticasinda tacriiba sahasi torpaqlarinin hipotetik duz tarkibinin dayismasi, %
(yumadan avval/sonra, orta giymatla)

Dorinlik, Ca Duzlarin O ciimlodan
Sm (HCOs), | CaSO4 MgSO4 NazSO4 NaCl comi Zororli Comdon
duzlar %-lo
Adi su ilo yuma - nozarot

0-50 0,059 0,073 0,017 1,225 0,886 2,260 2,128 94,15
0,040 - 0,052 0,830 0,200 1,166 1,126 96,57

0-100 0,045 0,152 0,049 1,146 0,890 2,212 2,015 91,09
0,055 0,014 0,085 0,980 0,446 1,589 1,520 95,66

0-150 0,041 0,175 0,064 1,078 0,848 2,206 1,990 90,20
0,045 0,073 0,085 0,971 0,627 1,807 1,689 93,47

Donovor das komiir vermoklo yuma

0-50 0,054 0,114 0,050 0,934 0,809 1,961 1,793 91,43
0,096 0,028 0,043 0,624 0,116 0,912 0,788 86,40

0-100 0,045 0,129 0,060 1,045 0,828 2,107 1,933 91,74
0,072 0,099 0,056 0,902 0,242 1,374 1,203 87,49

0-150 0,044 0,148 0,071 1,021 0,825 2,109 1,917 90,90
0,057 0,164 0,074 0,846 0,484 1,626 1,405 86,40

Qeyd: 1. Adi su ilo yuma variantinda 0-50,
0-100 va 0-150 sm-lik gatlarda Na,COsz; amala
Qaolmisdir. Onun miqdari miivafiq olaraq 0,018;
0,009; 0,006 % olmus va 0-50 sm-lik gatda 0,026
% migdarinda Mg(HCOs); miisahido olunmusdur.

2. Donovor das komiir vermaoklo yuma
variantinda 0-50, 0-100 vo 0-150 sm-lik gatlarda
Na,CO3z miisahido olunmusdur. Onun migdart
miivafiq olaraq 0,005, 0,003 va 0,001 % olmugdur.

Yumadan avval grunt sularinin yatim
dorinliyi yer sathindon 5 m-don asagi, mine-
rallasma daracasi iso 40 qr/l olmusdur. Adi su
ilo yuma D11-D12 vo D13-D14 drenlari arasinda
8 ha orazids apartlmigdir. Su ilo yuma varian-
tinda duzlarin yuyulmas: iizro istigamotindo
nozora ¢arpacaq meliorativ. somara oaldo
olunmamigdir. Yumadan sonra bir metrlik
qatda qaliq sorlasma daracasi 1,60 %-o barabar
olmusdur. Xlor vo sulfat ionlarinin miqdari iso
bu gatda 0,271 % vo 0,74 %-o qodor asagi
diismiisdiir (codval 3).

Duzlarin faizls yuyulan miqdari quru
qaliga, xlor vo sulfat ionlarina géro miivafiq
olaraq ilkin duzlarin 28,3; 45,5 vo 19,6 %
olmugdur. Ust yarimmetrlik qatdan da yuyulan
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duzlarin miqdar1 gonastbaxs deyil (48,5 %).
Yumadan sonra bu qatda qaliq duzlarin
miqdart 1,18 % olmusdur. Qaliq duzlarn torki-
binds asason Na2SO4 vo NaCl duzlar distiinliik
toskil edir. Bu duzlarin miqdart 0-50 sm-lik
gatda 0,830 va 0,200 %, bir metrlik gatda isa
0,980 va 0,446 % olmusdur (cadval 4).

Su ilo yuma variantinda yumadan sonra
torpaqda az miqdarda olsa da, yeni golovi
duzlar -Na2CO3 vo Mg(HCO3)2 duzlart amala
golmisdir ki, bu da torpaqda, onsuzda ilkin
miqdarinin ¢ox az oldugu, suda hall olan gipsin
yuyulmast ilo slagadardir. Qaliq duzlarin torki-
binds gedon belo doyisiklor torpagin kimyovi
torkibinin va su-fiziki xassalorine manfi tasir
gostorir.  Donovar das komiir tullantis
verilmoklo yuma variantinda das kdmiiriin bir
meliorant kimi duzlarin yuyulmasina tasirini
yalniz st qatlarda gostormisdir. Bir metrlik
gatdan yuyulan duzlarin miqdar1 iso nozarot
variantindan comi 0,22 % yiiksak olaraq quru
qaliga gora 1,38 % hoddindos olmusdur. Yuma
prosesi zamani asag1 qatlara yuyulan duzlarin
faizlo miqdar1 quru gahga goro 358 %
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olmusgdur. Xlor ionunun miqdar1 0,502 %-dan
0,147 %-9, sulfat ionunun miqdar iso 0,85 %-
don 0,72 %-o godor azalmigdir.

Cadval 5.
Yuma naticasinda tacriiba sahasi torpaqlarindan yuyulan duzlarin faizlo miqdari, %
0-50 sm 0-100 sm 0-150 sm
Cl S04 Quru Cl S04 Quru Cl SO, Quru
qaliq Qaliq qaliq
Adi su ilo yuma - nozarot
7747 | 3259 | 4848 | 4548 | 1957 | 2826 | 26,02 | 1334 | 17,65
Donovar das komiir vermoklo yuma

8575 | 3600 | 5405 | 7072 | 1530 | 3582 | 41,32 | 1177 | 26,39

Molumatlardan ~ goriindiiyii ~ kimi yuyulan duzlarin miqdarinda az da olsa artim

aparilmis meliorativ tadbir noticasinds iist bir
metrlik gatda nozoro c¢arpacaq meliorativ
somoro oldo olunmanmusdir. Yalmiz st
gatlarda, nozarot varianti ilo miigayisado

miisahido olunmusdur. Bu variantda 0-50 sm-
lik gatdan yuyulan duzlarin faizlo miqdar1 quru
qaliga gora 54,05 %, xlor va sulfat ionlarina
gora 85,75 va 36,00 % olmusdur (cadval 5).
Cadval 6.

Yuma naticasinda torpagin asas tarkib elementlarinin dayismasi (yumadan avval/sonra)

- Udulmus osaslar
Dag”"k' %a:%" CaCOs oH Humus | Comi, Comdon %-Io
m 2 mgq.-ekv. Ca | Mg | Na
Adi su ilo yuma - nozarot
0-50 0,419 20,63 9,09 1,04 26,35 58,82 25,04 16,12
0,137 21,15 9,80 0,91 27,47 43,17 39,72 17,11
0-100 0,442 20,41 8,99 0,88 35,19 66,58 21,26 12,16
i 0,283 20,83 9,10 0,80 34,90 57,05 30,06 12,89
Donovor das komiir vermoklo yuma

0-50 0,513 20,51 9,05 0,90 22,68 69,00 17,68 13,31
0,303 21/56 9,60 0,78 22,01 50,34 33,76 15,90
0-100 0,950 20,46 9,00 0,74 29,69 65,38 19,27 15,36
0,426 21,15 9,20 0,63 29,50 56,14 27,56 16,31

Yumanin torpagin torkib elementlarinog
tosiri ¢ol tocriibasindos dyronilmis vo aparilmig
todgigatlar naticasinds  meliorativ tadbirin
torpaq qruntlarin Gist bir metrlik qatinda ham
suda zoif vo ¢otin hall olan elementlorin
miqdarina, hom do torpagin su-fiziki xiisusiy-
yatlarina miioyyan daracads tosir etmisdir.

- Adi su ilo yuma variant1 torpaqlarinda
ilkin gipsin (CaSO4-2H20) miqdar1 0-50 sm-
lik gatda 0,419 %, bir metrlik gatda iss 0,442
%, donovar das komiir vermoklo yuma
variantinda iso onun miqdar1 miivafiq olaraq
0,513 vo 0,950 % oldugu aparilmig kimyovi
analizlor vasitesilo  miioyyanlosdirilmisdir.
Aparilmis yumadan sonra onun miqdart bir
metrlik gatda adi su iloyuma variantinda 0,283
%-o, donovar das komiir vermoklo yuma
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variantinda iso 0,426 %-o Qodor azalmisdir.
Ust yarim metrlik qatda iso bu gostoricilor
miivafiq olarag 0,137 vo 0,303 % haddinds
olmusdur (cadval 6.).

Kalsium karbonat suda pis hall oldu-
gundan onun miqdarinda koskin doyisikliklor
bas vermayib. Yumadan sonra har iki variantda
kalsium karbonatin miqdarinda ciizi, 0,5-1,0
%-o (odar artim miisahids olunur ki, bu artim
torpaq daxilinds duz komponentlori arasinda
gedan reaksiyalarin bas vermasi ilo izah etmoak
olar.

Torpag moahlulunun yumadan avval olan
golovi miihiiti yumadan sonra har iki variantda
bir godor do artmigdir. Aparilmis yumadan
sonra torpaqda yeni golovi duzlarin yaranmasi
naticasinds bas verir.
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Cadval 7.
Yumanin torpaq qruntlarimin qranulometrik tarkibina tasiri, %
0-50 0-100
Gostaricilar Yumadan ovvol | Yumadan sonra Yumadan ovvol [ Yumadan sonra
Adi su ilo yuma - nozarot

Qranulometrik tarkib
hissaciklor: < 0,001 mm 49,88 i 46,95 i

<0,01 mm 91,42 i 90,99 i
Mikroaqgrqqgat torkib
hissaciklar: < 0,001 mm 3,26 9,94 2,76 7,50

< 0,01 mm 61,92 70,30 56,91 68,09
Gillosmo omsali 54,58 - 51,58 -
Disperslik omsali 67,73 74,83 62,55 74,83

Donovar das komiir vermoklo yuma

Qranulometrik tarkib
hissociklor: < 0,001 mm 48,00 i 52,04 i

<0,01 mm 89,40 i 90,25 i
Mikroaqgrqqgat torkib
hissaciklar: < 0,001 mm 2,48 ,64 2,39 6,20

< 0,01 mm 60,40 67,58 50,77 59,77
Gillogmo omsali 53,55 - 57,55 -
Disperslik omsali 67,56 56,26 56,26 66,24

Yumanin torpaglarin  qranulometrik miqdarinda artim miisahido olunmusdur. Bu

torkibino tosiri laboratoriya soraitindo aparil-
mis analiz naticosinds miioyyanlosdirilmisdir.
Adi su ilo yuma variantinda torpagin mikro-
aqreqat torkibinds 6l¢iisii < 0,001 mm vo <
0,01 mm olan hissaciklorin migdar1 aparilmisg
yuma naticasindo 0-50 sm-lik gatda 3,26 %-
dan 9,94 %-2 va 61,92 %-don 70,30 %-a qodar
artmis, bir metrlik qatda iso miivafiq olaraq bu
hissaciklorin migdar1 2,76 %-dan 7,50 %-2 va
56,91 %-don 68,09 %-o Qgodor artmusdir.
Disperslik omsalinin qiymoti bu qatlarda
miivafiq olaraq 67,73 %-don 74,83 %-o vo
62,55 %-don 74,83 %-o Qodor yiiksalmiidir
(codval 7).

Donavor das komiir vermoklo yuma
variantinda da lil hissaciklorinin va fiziki gilin

artim su ilo yuma varianti ilo miiqayisado il
hissaciklorin migdarinda 0-50 va 0-100 sm-lik
gatlarda 1,52 va 0,93 %, ol¢iisii < 0,01 mm
olan hissaciklorin miqdarinda iss 1,2 vo 2,18 %
azdir. Disperslik omsalinin qiymati iso bu
variantda 0-50 sm gatda 67,56 %-don 56,26 %-
o godor azalmis, bir metrlik qatda iso orta
giymatla 10 %-o godor artarag yumadan sonra
66,24 % hoddinds olmusdur (cadval 7).

Yumanm hor iki variantda torpagin
uducu kompleksina tosiri, uducu kompleks-
doki udulmus kalsiumun miqdarmnin azal-
masi, udulmus natriumun vo magneziumun
miqdarmin artmasi ilo miisahide olunmusdur
(cadval 7).

NOTICO

Aparilmis elmi todgiqgatlar noticosinds asagidakilari demok olar:

- Adi su ilo aparilmis yuma tadgigat orazisinds 15 min.m%ha yuma normast iist bir metrlik
qat1 nainki buraxila bilon hodds godor yuyulmasini tomin etmir, hatta 1,5-1,6 % hoaddinds galan
sorlagsma doaracasi bu orazilords kond tosarriifat1 bitkilorinin becarilmasini miimkiinsiiz edir. Su ilo
yuma torpaqlarin su-fiziki v fiziki-kimyavi xassslorini pislosdirir ki, bu da torpagin qalavi duzlarla
disperslogsmasi ila naticalonir. Hotta az normalarla yuma torpagda Na2COz; NaHCO3 vo Mg(HCO3)2
kimi duzlarin omolo golmasina sobob olur torpaqdaki proseslorin sorakotlosmo omalo galmo
istigamatindo getdiyini gdstorir. 15 min.m%ha yuma normasi torpagin iist yarimmetrlik qatinin 1,0-
1,2 %-o godor duzlardan tomizlonmasini tomin edir ki, bu da orazilordo kok sistemi gox dorino
getmoayan qisliq taxil bitkilorinin yuma rejimli suvarma normalari tatbiq etmoaklo becarilmasina imkan
verir. Lakin bu halda asag1 qatlarda duzlarin miqdarinin yiiksok olmasi tokrar sorlagsmanin omolo

galmasina sabab ola bilar.
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-Doanavor dag komiir tullantisinin totbigi ilo aparilmis yuma zamani torpaq tobagasinin {ist bir
metrlik gatinin buraxila bilon hadds goadar tomizlonmasins nail olmaq miimkiin olmamisdir. Hatta tist
yarimmetrlik qatda bels yuyulan duzlarin miqgdarini asag1 salmaq miimkiin olmamigdir. Donaver das
komiir yuma zamani 6ziinil inert maddo kimi gdstormis torpaq komponentlari ilo heg bir kimyavi
olagoya girmomis, yalniz list yarimmetrlik qatda hopma siiratinin artmasina miisbot tasir géstormisdir.
Onun miistaqil kKimyavi meliorant kimi totbiqi noticasinds duzlarin yuyulmasinin samoraliliyinin
artirtlmasina demak olar ki, heg bir tosiri olmamisdir. Bu sobabdon donovar das komiir tullantisinin
bir meliorant kimi istehsalat goraitindo totbiq olunmasi tévsiya oluna bilmaz. Onun meliorativ
somoraliliyinin artirilmasi tiglin miitlaq olave giiclondirici meliorativ todbirlorin hayata kecirilmasi
vacibdir.
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RESULTS OF THE ECOMELIORATIVE EFFECT OF ORGANIC AMELIORANTS ON
THE SALINE SOILS OF THE CASPIAN SEA
S.K.Ibrahimov, KH.H.Yusifova
Azerbaijan State Oil and Industry University

The article is devoted to the method of washing saline soils with heavy granulometric
composition with the use of chemical ameliorants. As a result of scientific research, the reclamation
effect of granular coal waste as a chemical ameliorant on saline soils has been studied, which has a
positive effect on increasing the washing efficiency and shortening the washing time.

Key words: amelioration, washing, chemical ameliorant, waste, salinization,
dehydration

PE3YJBTATHI SKOMEJUOPATUBHOI'O BO3JEMCTBUSA OPTAHUYECKHNX ME-
JUOPAHTOB HA MIPUKACIIMACKHUE 3ACOJIEHHBIE ITOYBbI
C.K.Uo6parnmos, X.X.FOcudosa
AzepOanpxanckuii I'ocynapcreennniii Yausepcuter Hedpru u IlpombiniennocTu

Cratps MOCBAIICHA OPOIICHHNIO C TPUMCHCHUEM XUMHUYCCKUX MEJITMOPAHTOB 3aCOJICHHBIX B pa3-
JIMYHOW CTENEHM MOYB, 00JIaAAI0NIUX TSXKEJIBIM I'PaHyJIOMETPUUECKUM COCTaBOM. B pe3ynbraTe npo-
BCACHHBIX HAYYHBIX I/ICCJ'IGZ[OBaHI/II\/'I HCCIICOJ0OBAaHbI MCIIMOPATHUBHOC Z[Gf/iCTBPIC Ha 3aCOJICHHBIC ITOYBbI
OCTAaTKOB I'PaHYJIMPOBAHHOI'O KAMEHHOTO YIUIs, KAK XUMHUYECKUI MEIMOPAHT, MOJIOKHUTEIBHO JEH-
CTBYIOLICTO HA MOBBIIICHUEC PAIUOHAJIIBHOCTHU OPOUICHUA N COKPAIICHUC BPEMCHU OPOLICHUA.

KiroueBblie cjoBa: Menuopanus, OpolIeHHE, XUMUYECKUN MEITUOPAHT, OTXO/IbI, 3aCOJICHUE,
BOZOIIPOHUIIAEMOCTD
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UOT631.6.54
ECOLOGICAL IMPORTANCE OF POLYMER PENNERATED BITUM AND
POLYMER-CONCRETE MIXTURES FROM THE POINT OF VIEW OF POLYMER
RECYCLING
master C. B. Balayeva, A. I. Babayev
Azerbaijan State Oil and Industry University

Abstract: The article discusses the penetration of recycled polyemer (y-HDPER) in bitumen
affected by gamma radiation, as well as the use of recycled polymer (polystyrene resin) in concrete,
changes in physical characteristics based on chemical and physical experiments, economic and
environmental investigated from the point of view.

Inside the recycled high-density polyethylene, electrons were created by gamma radiation, thus
obtaining chemical bonds with bitumen. As a result of the formed chemical bonds, changes were
observed in the physical properties of bitumen, such as penetration index, viscosity, which indicates
the temperature resistance.

The characteristics of mixing the recycled polymer product (polystyrene resin) with concrete,
as well as the physical characteristics of the mixture — resistance to pressure, freezing and thawing
temperature were studied and the economic and environmental benefits of the results were analyzed.

Key words: polymers, bitumen, concrete, gamma
radiation, penetration, viscosity, durability,
temperature change, environmental importance.

Polymer or large-molecule compounds on the contrary, there is a decrease in the new
are substances with a large number of limits (v = 1092, 1170 and 1550 c¢cm-1) and
repeating groups of atoms in their molecules. 1236 cm-1. It can be said that the changes that
Polymers are obtained from monomers by occur at these levels break the unsaturated
polymerization and polycondensation bonds at the macro-molecular level and form
reactions. free electrons, the high energy used in gamma

U.S.A. researchers have identified three radiation. The resulting free electrons can
different shelf lifes for polymer products, and easily form double bonds such as C = C.
these expired polymer products are turned into The HDPER polymer is exposed to 20
waste and discarded. Protecting the kGy of gamma radiation to form pentration,
environment from such wastes is one of the and the product after irradiation is called y
most pressing issues of the day, and the HDPER polymer. Before mixing with
recycling of polymers in this area has been bitumen, the polymer is crushed and passed
developing rapidly in recent years due to its through a 0.6 mm sieve. Taking into account
economic use - indicating a reduction in the natural pentration temperature of pure
industrial use and environmental pollution. bitumen (160-220°C) after heating for 90
HDPE polymer gamma radiation is used to minutes at 1680C, powdered y-HDPER is
create chemical bonds between bitumen and gradually added to 1%, 3%, 5%, 7% and 9% by
high-density polymers. By changing the weight of bitumen. , starting at a lower speed,
chemical bonds of the polymer affected by 1 hour, an average of 700 cycles / min. is mixed
gamma radiation, ions are formed on the in a mixing device. After waiting for 60
HDPER polymer, which leads to the formation minutes at 168°C, the additive is ready for use
of chemical ionic bonds between bitumen and in practice. The pure bitumen and polymer
the polymer. bitumens to be used are coded as shown below.

To study the effect of gamma radiation Pure bitumen— “B”;
on the polymer, when looking at the results of Pure bitumen + 1% y-HDPER — B-1-y-HDPER,
the spectroscope device, v=715 cm-1 is taken Pure bitumen + 3% y-HDPER — B-3-y-HDPER;
as the starting value, after irradiation at the Pure bitumen + 5% y-HDPER — B-5-y-HDPER;
levels of 715, 1022, 1306, 1377, 1470 cm-1 Pure bitumen + 7% y-HDPER — B-7-y-HDPER;
and CC, CH bonds are characterized by Pure bitumen + 9% y-HDPER — B-9-y-HDPER;

changes. There is no change in the level of

7. : . According to observations made on a 9%
1740 cm-1, which is necessary for it to remain,

bitumen-polymer mixture by fluorescence
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microscopy, the 9-y-HDPER polymer is
dispersed in the bitumen and is not completely
soluble in the bitumen. With the exception of
expanded, complete bonded polymers that
expand by adsorbing low-density molecules
inside bitumen, y-HDPER polymer particles
have generally been found to be in the range of
20-30 pum.

The following formula is used to
determine the penetration indices of the
product corresponding to each ratio (thus the
effect of temperature on the products obtained
without compounding will be calculated in the
future).

1952 — 500 X log(Pen25) — 20 x SP

50 X log(Pen25) — SP — 120

Here, Pen25 indicates the penteration
obtained at a temperature of 25°C, and SP
shows the softening point.

When analyzing the calculations based
on the above formula, it is observed that as the
amount of y-HDPER in the mixture increases,
the penetration limit decreases and the
softening point value increases. These changes
in the values of penteration and softening point
directly indicate the hardening of bitumen with
increasing y-HDPER content. There is a sharp
increase in the temperature resistance
penetration index (Pl) after 5% y-HDPER,
mainly due to the fact that the softening point
in mixtures of 1% and 3% is close to the
softening point of pure bitumen.

Viscosity values and viscosity indices
are determined by conducting experiments at
135° and 165°C using a viscometer device used
to determine the viscosity of mixtures and pure
bitumen. According to the results obtained, the
viscosity of bitumen increases as the amount of
v-HDPER polymer in the mixture increases. At
both temperatures, a sharp increase in the
viscosity value is observed after a 5% vy-
HDPER additive ratio. Viscosity of pure
bitumen with a viscosity of 202 cP at 1350C
with the addition of 1% y-HDPER polymer.

If itincreases to 230 cP, with the addition
of 7% y-HDPER, this value changes to 1312
cP.

Viscosity values and viscosity indices
are determined by conducting experiments at
135% and 165°C using a viscometer device used
to determine the viscosity of mixtures and pure
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bitumen. According to the results obtained, the
viscosity of bitumen increases as the amount of
v-HDPER polymer in the mixture increases. At
both temperatures, a sharp increase in the
viscosity value is observed after a 5% v-
HDPER additive ratio. With the addition of 1%
v-HDPER polymer, the viscosity of pure
bitumen with a viscosity of 202 cP at 135°C
increases to 230 cP, while with the addition of
7% y-HDPER this value changes to 1312 cP.

The use of polymers in concrete can be
divided into the following three main groups:

1. Polymer concrete (PC);

2. Polymer modified concrete (PMC);

3. Polymer-saturated concrete (PIC)

Polymer concrete is concrete in which
polymers are used as binders. The most
commonly used polymer-modified concrete is
latex modified concrete (LMC), which is
obtained by replacing some of the water used
in the cement mix with a polymer emulsion
called latex. Polymer-saturated concrete is a
concrete obtained by injecting monomer into a
special type of hardened concrete and then
polymerizing it.

Three samples with polymer concrete
ratio of 10-90%, 15-85%, 20-80% are prepared
for the analysis of polymer mixing products
with  concrete.  After 28 days of
experimentation, the samples were analyzed
for pressure loss and freezing temperatures of
-10°C, -20°C, and -30°C, as well as the loss of
mass in the polymer-concrete mixture at +5°C.

To measure pressure and temperature
resistance, standard 100 x 100 x 100 mm cube
molds are used, to which the prepared polymer
concrete products are compacted and added
accordingly. Quartz sand with grains of 0-1.0
mm, 1.0-5.0 mm, 5.0-7.0 mm size is used as
the filling material of the mixture.

In practice, unsaturated polystyrene resin
is used as a binder in the preparation of
polymer-concrete samples. In  addition,
hardeners are used to harden the resin.

The sample is placed in a hydraulic press
to measure the strength of the cubic samples
obtained from the polymer-concrete mixture
(28 days). The load of the device, acting on the
sample, is resistant to increasing pressure and
is 0.15-0.35 N / mm?2.

The durability of three polymer-concrete
samples of different proportions under normal
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conditions is obtained by analyzing the tensile
values of the samples obtained under the
influence of central pressure.

Freezing-thawing experiment in
polymer-concrete mixture is carried out to
determine the mass loss, ie the change in the
resistance of the mixture under the influence of
temperature. The rapid freeze-thaw experiment
IS an experiment in which the transition from
the thawing temperature to the freezing point
and the re-thawing temperature takes at least
two and at most four hours. Samples are
weighed to determine the change in mass after
the experiment.

Before placing the prepared samples in
the freezer, the initial weights are determined
by drying at 110°C until the weight remains
constant. The samples placed in the device
have a freezing point of -10°C, -20°C and a
freezing point of the monomer used -30°C, and
a melting point of + 5°C, for a total of 30
changes. Using the weight before the
experiment, the following formula determines
whether there is a mass loss in the samples.

AFw=(1-(Wn/Wo)) x100%
Here: AFw - Mass loss coefficient; Wi - the
post-experimental weight of the sample (q);
W) - pre-experimental weight of the sample (q).

Table 1.
Penetration and softening values of pure and y-HDPER bitumens
Features B 1-y-HDPER 3-y-HDPER 5-y-HDPER 7-y-HDPER 9-y-HDPER
Penetration | 445 5 131 84 59 58 33
(0.1mm)
Solfit;r;;”g 38,7 40,9 a4 50,5 547 65.4
Penetration | g 73 1,37 1,62 0,69 027 1,05
index
Table 2.
Indicators of pressure resistance of polymer-concrete samples.
Example Ne |Polymer-Concrete ratio| Tension (MPa) | The average of the stresses (MPa)
PB 1 63
PB 2 %10 - %90 69 65,67
PB3 65
PB4 89
PB5 %15 - %85 82 87,33
PB6 91
PB7 83
PB8 %20 - %80 91 89,00
PB9 93
Table 3.
Freezing and thawing temperatures of polymer-concrete samples.
Example Nelire Wweight (kg) Freezing temperature Melting point
FM 1
FM 2 %10 - %90
FM 3
FM 10
FM 11 %15 - %85
FM 12 -10°C
FM 19
FM 20 %20 - %80 50C
FM 21
FM 4
FM5 %10 - %90
FM 6
FM 13
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FM 14 %15 - %85

FM 15

FM 22

FM 23 %20 - %80

FM 24

-20°C

FM 7

FM 8 %10 - %90

FM9

FM 16

FM 17 %15 - %85

FM 18

FM 25

FM 26 %20 - %80

FM 27

-30°C

Table 4. Results of freeze-thaw experiments of samples with polymer concrete ratio 10% - 90%.

Example | First Weight Freezing - Weight after thawing (kg) Loss (%)
Ne (kg)
FM 1 2,495 2,494 0,04
FM 2 2,490 (-10°C +5°C) 2,490 0,00
FM 3 2,497 2,497 0,00
FM 4 2,500 2,495 0,20
FM 5 2,490 (-20°C +5°C) 2,485 0,20
FM 6 2,493 2,490 0,12
FM 7 2,495 2,480 0,60
FM 8 2,500 (-30°C +5°C) 2,490 0,40
FM 9 2,497 2,485 0,48

Table 5

Results of freeze-thaw experiments of samples with polymer-concrete ratio 15% -85%.

Example Ne | First Weight (kg) Freezing - Weight after thawing (kg) Loss (%)
FM 10 2,415 2,414 0,04
FM 11 2,420 100 0 2,420 0,00
FM 12 2433 (10°C +5°C) 2,433 0,00
FM 13 2,425 2,421 0,16
FM 14 2,430 A0 50 2,427 0,12
FM 15 2427 (-20°C +5°C) 2,425 0,08
FM 16 2,420 2,410 0,41
FM 17 2,410 a0 0 2,395 0,62
FM 18 2,435 (-30°C +57C) 2,430 0,21

Table 6.

Results of freeze-thaw experiments of samples with polymer-concrete ratio 20% - 80%.

Example No First Weight (kg) Freezing - Weight after thawing (kg) Loss (%)
FM 19 2,340 2,340 0,00
FM 20 2,345 (-10°C +5°C) 2,345 0,00
FM 21 2,335 2,335 0,00
FM 22 2,340 2,340 0,00
FM 23 2,350 (-20°C +5°C) 2,347 0,13
FM 24 2,335 2,333 0,08
FM 25 2,330 2,320 0,43
FM 26 2,345 (-30°C +5°C) 2,340 0,21
FM 27 2,350 2,345 0,21
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DISCUSSION OF THE RESULTS OBTAINED

1. Asthe amount of y-HDPER polymer in the product of the chemical compound formed between y-
HDPER polymer and bitumen obtained as a result of the formation of free electrons on the HDPER
polymer by gamma irradiation increases rapidly, the softening threshold increases (Table 1). These
two results obtained by physical experiments show that bitumen is more durable and hardened
with y-HDPER polymer.

2. Experiments on the modification of bitumen with y-HDPER polymer have shown that its viscosity
increases at both temperatures (135°C and 165°C). Especially after the 7% y-HDPER additive
ratio, the viscosity is much higher than the viscosity of pure bitumen at these temperatures. Under
the influence of temperature, as well as physical and mechanical effects of bitumen modifications
obtained with these and higher ratios, very little mass loss compared to pure bitumen. These factors
indicate that y-HDPER bitumen modification is environmentally friendly, given the small size of
the waste generated by both economic and erosion effects.

3. According to the results of physical experiments with polymer concrete mixtures, the average
pressure resistance of samples with a polymer-concrete ratio of 10% - 90% is 65.67 MPa, 87.33
MPa in samples with a ratio of 15% - 85%, and 20% - 80% in samples. the average strength was
determined to be 89.00 MPa (Table 2). These indicators show that the most important feature
sought in concrete - the resistance to pressure increases with the action of polymers.

4. Given the widespread use of both bitumen and concrete in the construction industry, the use of
high-hardness polymer recycling products will increase the use of processed products to obtain
technically more durable materials, as well as the effects of physical and mechanical wear The
absence of waste from the loss of mass in the mixture will indicate the increasing environmental
importance of the use of polymers.

REFERENCES
1 Perviz Ahmedzade, Alexander Fainleib, Taylan Giinay, Baurzhan Kultayev, Olga Starostenko.
Use Of Surface Activated Recycled High Density Polyethylene For Bitumen Modification. Journal
of the Faculty of Engineering and Architecture of Gazi University Cilt 29, No 4, 807-816, 2014 Vol
29, No 4, 807-816, 2014.
2 Durability Of Polymer Concrete Due To Freeze - Thaw Effect. Durability Of Polymer Concrete
Due To Freeze - Thaw Effect. MSc. Thesis. 2010. Pp. 41-42

POLIMER-BITUM VO POLIMER BETON QARISIQLARININ POLIMERIN TOKRAR
EMALI BAXIMINDAN EKOLOJi OHOMIYYOTI
magistrant C. B. Balayeva ; . I. Babayev
Azarbaycan Dovlat Neft va Sanaye Universiteti

Magqalodo tokrar emal edilmis poliemerin (y-HDPER) qamma radiasiyasindan tosirlonmis
bituma niifuz etmosi, homg¢inin betonda tokrar polimerin (polistirol qatrani) istifadosi, alinan
materialin kimyovi vo fiziki tocriibolors asaslanan xiisusiyyotlordoki doyisikliklor, igtisadi shomiyyati
vo otraf miihito tosiri aragdirilir.

Islonmis yiiksok sixliglt polietilenin igarisine daxil edilmls bitum-polimer garisiginin gamma
sualanmanin naticasinds bitumla polimer arasinda kimyavi slagalor alds edildi. Yaranan kimyavi
baglantilar noticesinde bitumun fiziki xiisusiyystlorinde, niifuz indeksi, 6zliiliik, istiliyo davamliliq
kimigostaricilords dayisikliklor miisahide edilmisdir.

Tokrar emal olunmus polimer osasli mohsulun betonla qarigsdirilmasmin xiisusiyyatlori,
hamginin qarisigin fiziki xtisusiyyatlori - tazyiqe, donma va arima istiliyina davamliligi dyranilmis
va naticalarin iqgtisadi vo ekoloji faydalari tohlil edilmisdir.
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IKOJOI'MYECKOE 3HAYEHHUE INIOJIMMEPHO-IEHHUPUPOBAHHBIX BUTYMHbBIX 1
MOJMMEPBETOHHBIX CMECEM C TOUKHA 3PEHUS ITEPEPABOTKHA ITOJIMMEPA
macrep C.B. banaesa;. A. 1. badaeB

Azepoaiinxanckuii I'ocynapcreennsiii Yausepcurer Hepru u IlpombinuieHHocTH,

B cratbe oOcyxmaercs mpoHUKHOBeHUE TnepepadoTanHoro nommmepa (Y-HDPER) B Outywm,
MOJIBEP)KCHHBIN BO3JCHCTBUIO TaMMa-M3JIyueHHs, a TaKKe MCIOIb30BaHUE IepepaboTaHHOro
nojumepa (MOJIUCTUPOIIbHAS CMOJIa) B OETOHE, U3MEHEHUE (PU3MUYECKUX XapaKTePUCTHUK Ha OCHOBE
XUMHAYECKHX U (PU3UYECKUX IKCHEPUMEHTOB, UCCIEAOBAHBI C SIKOHOMHYECKHX M IKOJIOTHUECKHUX.
TOYKH 3PEHUS.

Buytpn mnepepaGoTaHHOTO TMOJHMITHIIEHA BBICOKOW IUIOTHOCTU TIOJA JACHCTBHEM TIaMMa-
U3Iy4eHUs1 OBbLIM CO3/1aHbl 3JIEKTPOHBI, B PE3y/lbTaTe 4ero oOpa3oBaIUCh XMMUYECKHE CBSI3U C
ourymoM. B pe3ynprare o00pa3oBaBIIMXCS XUMHYECKUX CBs3ed HAOMIOAANNCh HM3MEHEHUS
(bu3n4eckux CBOMCTB OUTyMa, TaKUX KakK HMHJIEKC IEHETpalMM, BS3KOCTb, YTO YKa3bIBaeT Ha
TEPMOCTOUKOCTb.

bbutn n3ydeHbl XapaKTEpUCTUKU CMEIIMBAaHUS NEpepabOTaHHOIO IOJIMMEPHOrO MPOJyKTa
(TOIMCTHPOIILHON CMOJTBI) ¢ OETOHOM, a TaK)Ke PU3NIECKUE XaAPAKTEPUCTHUKU CMECH - YCTOMYUBOCTh
K JJABJICHUIO, TEMIIEpAType 3aMEP3aHMsl U OTTauBaHUs, a TAKXKE IPOAHATIN3UPOBAHbI SdKOHOMUUYECKHE
Y DKOJIOTUYECKHE NTPEUMYILECTBA PE3YJIbTATOB.
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YK665.753.4
HOJIYYEHHUE BUOAMU3EJIA N3 XJIOITKOBOI'O MACJIA U CMEHIEHHUE ET'O C
HE®TSHbBIM TOIIJIMBOM.
A.A. T'acbimoB, A.A.FOcud3ane
AzepoOaiinxanckuii I'ocynapcreennslii YHusepcurer Hedpru u IlpombinuienHocTH
Ab6cmpaxm: B 0annoil pabome npedcmasienvl UCCIe008aAHUS NO NOTYYEHUIO OUOOU3ETS U3 XAONKOBO20
macaa nymém mpauncomepupurayuy 8 nPpUCYmcmseuy CepHoll KUCIomol. B kauecmee cnupma ucnonv306aiu
uzonponunoswiil cnupm. Ilonyuennulii 6uoouzens 000agNCs K HeMAHOMY MONIUBY, COCMABLEHHOMY U3 NPSi-
Moeonno20 ouzenvroco monausa (195-350°C) u eazoiinn npoyecca kamanumuueckozo kpekunea (195-350°C).
Tak xax HegpmsnOe MONIUBO UMENO HUZKOE YEMAHOB0E YUCIO0, NOGLIUEHHOE KUCIOMHOE YUCTO, O OHO O4l-
WAnoCchL 0BOUHLIM PACMEOpUMENeM ayemoHUmpUl : NeHmaw, 63amuix 8 coomuouenuu 1:1. B pezynomame
yoanock chuzumsv Kuciomuoe yucio ¢ 4,1 oo 0,6 me KOH, a yemanosoe uucno nogvicums ¢ 42 0o 48,5, 6
pe3yavmame 000asKu K KOMRAYHOY 6U00u3ess YOaioch HOBbICUNMb YEeMaH080e YUCI0 00 52 eOuHuy.
KiloueBble cjioBa: Ouoam3enb, XJIOMKOBOE
Macio, U30MPONUIOBEIA CHUPT, U30NPOMHIIOBEIA 3¢up,
KHCIIOTHOCTD, IETAHOBOE YHUCIIO, allETOHUTPHUJIL, IEHTaH.

B nacrosiee Bpemst AM3EIIbHBIE ABUTA- K mpenmymiectBaM OHMOIU3ENBHOTO TOIUIMBA
TEJIM UMEIOT MOBBIIIEHHYIO YyBCTBUTEIBHOCTh OTHOCSTCS:
K KayecTBYy TOIUIMBA. Bwicokme TpeOoBaHUs 1) Ouomuszens Oe30MaceH, Tak Kak MMEET
NPEIbSBIAIOTCS K TOIUIMBAM JUIs JIBUTATeNen BBICOKYIO TEMIIEpaTypy BOCIUIAMEHEHHUS;
C OOJIBIIIMM YHCIIOM 000POTOB, TPEOYIOIIUX OT 2)  1eTaHOBOE 4YHCJIO €ro BbICOKoe 51 u
TOIJIMBA YETKOro (HPaKIMOHHOIO M XUMHYE- BBILIIE;
CKOTro cocTaBa. B mocnennee Bpems B Hedre- 3) B OWoaM3ese 3HAYMTEIBLHOE COJCpIKa-
nepepaboTKy BOBJIEUEHBI TSDKEIBIE CMOJIHU- HHUE KHCIOpOJa, YTO NPUAAET eMy XOpOIlue
CTBle, BBICOKOCEpHUCThIe HedTu. Pemenue CMa3bIBalOIINE CBONCTBA;
po0JeMbl TOBBIILIEHHUS] KauyecTB IU3EIbHBIX 4)  momagas B NOYBY OH OHOJIOTHYECKH
TOIUIUB, YBEJIWYEHUS] UX PECYpCOB HAXOJUT OBICTPO pacragaercs.
OTpaKECHHE B Pa3BUTHH IPOLIECCOB CEIEKTUB- Lenpro HaIIMX UCCIEI0BaHUN ObUIO MOJTyYe-
HOM OYMCTKH OT apOMaTUYECKUX YIJIEBOI0PO- HUe OMOIM3eNs U3 XJIONIKOBOTO Macia, MOoJy-
JI0B TUAPOOYMCTKH, BOBJIECUCHMS I'a30MIIEBBIX yaeMoro B AzepOaiikaHe.
(bpakuuii TepMOKATATUTUIECKUX TIPOLIECCOB U Otepudukanus XJONKOBOIO Macjia ocy-
UCMOJb30BaHUE  OMOJM3EIBHOTO  TOIUIMBA. IIECTBIISAIACh H30NPONUIOBBIM CIMPTOM B
1,2) MPHUCYTCTBUU CEPHOI KUCIOTHI. CripT Opascs
buonuzens npencraBnser coboil 3ko- K Macily B COOTHOLIEHHH 2,5:1, BpeMsl peakiiuu
JIOTUYECKH YUCTOE, JICMIEBOE TOIIMBO, KOTO- 3 yaca. (1) Pe3ynbrarsl BIUsHHUS KOHIIEHTpa-
poe MOoJIyyaroT U3 PacTUTENBHOTO ChIpbs. (3) IIUM CEPHOM KUCIOTHI Ha BBIXOJ 3(Upa J1aH B
Yacto ero nNpUMEHSIOT B CMECH C HE(PTSIHBIM tabnure 1.
JU3EIIbHBIM TOILUIUBOM.
Tabmauma 1.
BnusiHue KOHIEHTpaIK cepHON KUCIOThI Ha BBIXOJ d¢upa
Bbixon adupa npu KOHIIEHTpaLUaX KHUCIOThl % Mace
0,5 1,0 1,5 2,0 3,0 4,0
CepHas Kuciora 50,9 57,2 58,6 63,7 63,9 64,0
Kak BumHO M3 naHHBIX Tabmuuel 1 npu B kauectBe HepTAHOrO TOIUIMBA HaMHU
YBEJIIMYEHUHM KOHLEHTPALUU KUCIOTHI 10 2% B35T KOMIIAyH], COCTaBJIEHHBIN U3 IU3EJIbHOTO
MPOUCXOAUT PE3KOEe YBEIWYCHHE BBIXOAA toruBa (195-350°C) u ra3oiins karamuTH4de-
s¢upa. JlanpHelee yBenuyeHne KOHIIEHTpa- ckoro kpekuHra (195-350°C). CroiicTBa KOM-
LMY KUCIIOTHI HE BHI3bIBAET 3HAUUTEIHHOE YBE- nayHja MpeaCTaBIeHbI B Ta0IuIe 2.

nuueHue Beixona s¢upa. [lomyueHnsiit r¢up
no0aBisuicad K AU3EIbHOMY He(pTSIHOMY TOn-
JIUBY.
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Tabauua 2.

CaolicTBa KOMITayH1a U3 65% au3enbHOro TOMIMBa U 35% razois.

ITokaszarenu Komnayng 3 65% nu3enbHOro Torivea u
35% ra3oiiis KaTaIMTUYECKOTO KPEKUHTA.
ITnotHocTs pu 20°C kr/m3 843,2
Kunemarnyeckas Bsa3kocts npu 20°C 41
MM? /c
@pakMOHHBIN cocTas, °C
H.K. 195
50% 267
96% 340
K.K. 348
TemmnepaTypa BCIBIIIKHA B 3aKPBHITOM THUTIIE,
°C 66
Kucnornocts, mr KOH/r 41
Kokcyemocts, % macc 0,20
Coneprkanue cepbl, % mace 0,19
Woanoe gucio, 1 J,/ 100 T 16,7
IleTraHoBOE YKCIIO 4.2
. CoepkaHre apoOMaTHIECKUX YTIIEBOIOPO-
JIOB. 31

Kak BuaHO M3 MaHHBIX TAOIULEI 2 B

KOMIIAyHJIe, COCTaBIeHHOM U3 65% nu3ensb-
HOro TommBa M 35% ra3oiis KaTajluTHYe-
CKOTo KpekuHra, cozaepxurca 0,19% cepsl,
BBICOKO€ KHCIOTHOE YMCJIO M HU3KOE LIETaHO-
BO€ YHCJIO.

HOBTOMy MbI HOJABCPIIIM KOMIIAYH[

OUYHCTKE TBOMHBIM PACTBOPHUTEIIEM allCTOHUT-
pUII : TIEHTaH, B3ATHIX B cooTHOIIeHnH 1:1. (5)

KauecTBa padunara, mosyueHHOro B pe3yJib-
TaTe OYMCTKU MpEACTaBIeHb B Tabmuie 3.
OuncTka NpoOBOAMIACH B JIBE CTYIECHH: B TIEP-
BOM CTYIEHH KOJIMYECTBO PACTBOPUTEIS K ChI-
psio 1:1, Bo BTOpoii ctynenu 1:0,6. B Tabnune
3 maHbl OKOHYATENbHbBIE PE3YIbTATHI.

Tabmauma 3.
KauectBa paduHata, MoIy4eHHOTO B pe3yabTaTe OYMCTKH KOMIIayH Ia.
IToxazarenu Padunar

ITnotHocTs mpu 20°C kr/m3 831,7
KunemaTuyeckas BsiskocTh npu 20°C Mm2 /c 3,6
Temnepatypa Benbikw, °C 65
Kucnoruocts, mr KOH/r 1,05
KokcyemocTs, % Macc 0,06

Womnoe uncio, t J,/ 100 T 11,0
IletaHoBOE YHCIIO 48,5
Conepxanue, %

a) cepa 0,025

0) apoMaTHIECKUX YTIEBOAOPOIOB 7,4

Ha PUCYHKC 1 moka3aHo U3MEHEHHE KOJIMYECTBA APpOMATHYCCKUX YIITICBOAOPOAOB U CCPHU-

CTBIX COSIMHEHUM OT KOJIHYECTBa PAaCTBOPUTECIIA.

53



EKOENERGETIKA 1/2021

N
=]
1

[y
[~}
B

COflepEAHNE SPOMITHISCKHX YTACDOROPOAOB, %

- 0.2

~ 0.1

CONEPRANNS CEPHECTMX COeAMEOHHH, %

KOIN9ECTBO
pacTsopuTeas. 20 »ac.

100

Puc.

150

1

1 - H3MEHEeHHe COEPXKAHHA aAPOMATHYECKHX YTJIeBOAOPONOB
7 - H3MEHeHHe COeP:KaHHA CePAOPTaHHYeCKHX COeMMHeHNIT

[TomyueHHbIi paduHAT KOMIIAYHAUPOBAJICS C U3OMPOMIIOBBIM 3(UPOM MOTYyYEHHBIM U3
XJIOTIKOBOTO Macia. Pe3ynbpTarsl Tabiuie gaHbl B Tadauie 4.

Tabnuua 4
KauecTBa cmeceil n3 HeTssHOTO TOIIMBA U 3(Hpa XJIONKOBOIO MACIIA.
Tomn- ITnot- Kunemarnye- IleraHo- Temrmepa- Conepxa- Kucnor-
JUBO | HOCTb IIPU | CKas BSA3KOCTb | BOE YUCIIO Typa HUE Cephl, HOCTb, MT'
20°C npu 20°C Mm%/ BCIIBILIIKH, % KOH/r
kr/m3 C °C
Pajpunar  M3omponumnosslii cniupt
80+20 838,2 4,35 52,0 82 0,007 0,89
75+25 841,8 4,5 52,5 87 0,008 0,93
70+30 849 4,7 53,0 95 0,009 11
90+10 835 4,1 50,5 76 0,006 0,90

W3 nanHbIX TaOauubl 4 BUAHO, 4YTO
naxke npu nobaske 10% W30IPONMIOBOTO
spupa K HEPTIHOMY TOIUIUBY yJAJIOCh IOJI-
HSTHh IOIHATH IleTaHoBoe unciao A0 50,5 equ-
Hull. Jlydmmm okaszanoce TomnuBo u3 70%
HedTsaHoro + 30 adupa u u3 80% nHedraHoro
+20% s¢upa. B pe3ynbrate npoBeieHHBIX HC-
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CIIEIOBaHUI HaM YJaJIOCh MOIYYUTh OMOU-
3€JIbHOE TOILIUBO, KOTOPBIA COCTOUT U3 65%
MPSIMOTOHHOTO JU3ENBbHOT0 TorumBa U 35%
ra30MJIsl IMpoIlecca KaTaTUNTHYECKOTO KPEKUHTa
OUUIIICHHOTO JIBOWHBIM DPAaCcTBOPUTEJIEM alle-
TOHUTPHUII-TICHTAHOH )51 H30IIPOITHUIIOBOTO
a¢upa XJIOMKOBOTO Macha.
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GETTING BIODIESEL FROM COTTONSEED OIL AND MIXING IT WITH FUEL OIL.
A.A. Gasimov, A.A.Yusifzade
Azerbaijan State Oil and Industry University

This paper presents studies on the production of biodiesel from cottonseed oil by transesteri-
fication in the presence of sulfuric acid. Isopropyl alcohol was used as the alcohol. The resulting
biodiesel was added to a fuel oil composed of straight-run diesel fuel (195-350 °C) and catalytic
cracking gas oil (195-350 °C). Since the fuel oil had a low cetane number, an increased acid number,
it was purified with a double solvent acetonitrile: pentane taken in the ratio 1:1. As a result, the acid
number was reduced from 4.1 to 0.6 mg KOH, and the cetane number was increased from 42 to 48.5,
as a result of the addition to the biodiesel compound, the cetane number was increased to 52.
Key words: biodiesel, cottonseed oil, isopropyl alcohol, isopropyl ether, acidity, cetane number, ac-
etonitrile, pentane.

PAMBIQ YAGINDAN BIYODIZELIN ALINMASI VO MAZUTLA QARISDIRILMASI.
A.A. Qasmmov, A.A.Yusifzads
Azarbaycan Dovlat Neft va Sanaye Universiteti

Mogaloda sulfat tursusu istiraki ilo transeterifikasiya yolu ilo pambiq yagindan biodizel
istehsalina dair todgiqgat isi togdim olunur. Spirt kimi izopropil spirti istifado edilmisdir. Alinan
biodizel ilkin govulmada oldo edilon dizel yanacagindan (195-350 °C) vo Katalitik kreking
gazoylundan (195-350 °C) ibarat neft yanacagina slavs edildi. Neft yanacaginin setan adadinin az,
tursuluq adadinin ¢ox oldugundan, yanacaq 1:1 nisbatinds olan ikigat halledici asetonitril:pentan ils
tomizlondi. Naticads tursuluq odadi 4.1-don 0.6 mg KOH-a endirildi va setan adadi 42-don 48,5-0
qaldirildi, birlogsmays biodizel alava olundugdan sonra iss setan adadi 52 qaldirildi.
Acar sozlar: biodizel, pambiq yag1, izopropil spirti, izopropil efiri, tursulug, setan ododi, asetonitril,
pentan.
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YK.622.324.0025

YUCJEHHBIN METOJI PACUETA ITEPEXO/JIHBIX ITPOILIECCOB B DJIEKTPUYE-
CKHUX HEIIAX C PACITPEAEJIEHHBIMU MTAPAMETPAMMU 1IPU YYETE NIOTEPH
A. A. UBA/10B
Hucruryr Kocmunueckunx Ucciaenosannii Illpupoausix Pecypcos

Abcmpaxkm: B 0annoil cmamve npedcmagiien YuCieHHbIL Memoo paciema nepexooOHblx NPoYeccos 8 IieK-
MPULECKUX YeNnsx ¢ pacnpedeneHHbIMU Napamempamuy npy yieme nomepb pasoMKHYmMoU Ha KOHYye, Npu 3a-
MeHe onepayuu Henpepble6HO2c0 UHMeCPUpoOB8aHUs CYMMUpPOBAHUEM 6 061148]\/1 cydae nojib3ysco d)OpMyﬂOﬁ

Cumncona.

HO]lylleHbl npocmole peKyppeHniHoble COOmMHOULEeHUA, J1€2KO peatusyemvle Ha Komnvomepe.
KiioueBble cjioBa: QJICKTpHUYCCKasA OCIb C pac-

1. Bgeaenmue. B Hacrosiiee Bpems B Ipo-
1ecce MPOSKTHUPOBAHMUS W IKCIUTyaTalluu
JUTMHHBIX AJICKTPUYECKUX JIMHHUM, C pacrpee-
JICHHBIMU TapaMeTpaMu, JUJIsl TIOBBIIIECHUS J10-
CTOBEPHOCTH MOJIYYECHHBIX PE3yJIbTATOB, YUET
MOTEPHh B JMHUU HA BO3HHUKAIOIIME MEPEXO/I-
HBIE TIPOLIECCHI, TIPEJICTABIIECT COOOM Ba)KHOE
Hay4YHOE M IIPpaKTUYecKoe 3HaueHue [ 1-5].

[Ipu 3TOM B yCIIOBUSX IIMUPOKOTO BHEApE-
HUS KOMITBIOTEPHOW TEXHUKH B NMPAKTUKY WH-
JKEHEPHBIX PACUeTOB, CO3JaHUE YHCICHHBIX
METOJIOB JJIi KOMIIBIOTEPHOTO MOJEINPOBa-
HUS TIEPEXOTHBIX B YKA3aHHBIX CHCTEMaXx MpH-
BJIEKAIOT BCe OOJIbIIICE BHUMAHHE.

OnauM u3 3(OPEKTUBHBIX YHUCIECHHBIX Me-
TOAOB IS KOMIIBIOTEPHOTO MOJIETHUPOBAHMS
MEePEXOHBIX IPOIECCOB BO3HUKAMOIIUX B
ANEKTPUYECKUX IEMSIX C PacIpeeICHHBIMU
napaMeTpamH SIBJISETCS YHCIEHHBIA METOI [5-
9], ocHOBaHHBII Ha UCIOJIB30BAHUU TUCKPET-
HOTO aHaJora MHTErPajJbHOTO YpaBHEHHS
CBEPTKH.

IpeAeICHHBIME TTapaMEeTPaMH, PAa3OMKHYTas Iellb,
PEKYPPEHTHOE COOTHOIICHHE.

B maunoii crathe maeTcsa majgbHEHIIEE
pasButue u 00o0meHne padoT [5-9] mis Kom-
OBIOTEPHOTO  MOJENUPOBAHUS TMEPEXOAHBIX
MIPOLIECCOB B PA30OMKHYTOM HA KOHIIE AIEKTPHU-
YEeCKOW LIeMHU C paclpeieleHHbIMU MapaMer-
paMu MpHU y4eTe MoTephb, B 00IIeM ciydae mpu
3aMeHe OIepaluy HeMPEePHIBHOTO HHTETPUPO-
BaHWEM CYMMHPOBAHHEM TOJB3YICH (HOpMY-
soit CuMIicoHa.

[IpenmyIecTBOM yKa3aHHOTO HOBOTO TIO/I-
X0/JIa SIBJIAETCS TO, YTO OH MO3BOJISIET paccyu-
TaTh TICPEXOJHBIC TPOIECCH, B JTAHHOW CH-
cTeme, 0e3 HaxXOXXIEHHUS KOpHEW XapaKTepu-
CTHYECKHX ypaBHEHUH, 0€3 HCIT0JIb30BAHUS
TEOPEMBbl  PA3NOKEHUS, YTO 3HAYUTEIHBHO
YIPOINAIOTC MATEeMATHYECKUE BBIKJIAJTKA U
MOBBIIIAIOTCS TOYHOCThH PACYETOB.

2. TlocTraHoBKAa 3a1a4W.

PaccmoTpum mporiece BKIFOUEHUS yKa-
3aHHOW DJIGKTPUYECKOW IIeMH, K HMCTOYHHUKY
pou3BoJILHOTO HanpspkeHus Uy (t) depes co-
CpPEIOTOYECHHOE CONMPOTHUBJIEHUE R; M MHAYK-
TUBHOCTBIO L, (puc.l).

)

[lepexonHble Mpolecchl, TPOTEKAIOLIUE B
NIEKTPUYECKON LIENU C paCIPEEIICHHBIMU T1a-
pameTpaMu Mpu y4yeTe MOTepb, ONMUCHIBAIOTCS
TenerpagHbIMUA ypaBHEHUSMU:

Ll ol
fa¥a'sl |
I
Ti(t)
Puc.1
OU_ 0i Ri
ox ot "
ai—CaU+GU 0<x<l (1
ox ot ’ sx=0L (D
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rnie U=U(x,t) -—HanpsbkeHue, [ =
i(x,t) —tok, L,R,C,G- MHIYKTUBHOCTH, CO-
IPOTHBIICHHE, EMKOCTh M IPOBOJAUMOCTH
MEXKJy IPOBOJAOM M 3EMJIEH, OTHECEHHBIE K
eJMHUIE JUIMHEI IIETH.

Hauanvneie  ycnoeus: Ux,t)i=o =
0,i(x,t)¢=0 =0

I'panuunvie  ycnosus: U(x,t)x=0 =
UH(t)r l(x' t)x=l =0

2. Pemienme 3agaum

[Ipu pemeHuM NOCTaBICHHOM 3aJayd Ha
IIEpPBOM 3Tare He0OX0AUMO MoNIyuuTh Jlara-
COBO n300pakeHue ISt byHKIMI
i(x,t),U(x,t).

Hcnomnp3ys 3TOT METOA, IPU MIPUHATHIX
HayalbHbIX U TPAHUYHBIX YCIOBUAX U3 pellle-
HUS CUCTeMbl IH(QepeHInaIbHbIX YypaBHE-
Huil (1) momydaeMm cleAyrolMe BbIPaKEHUS
JUId  yKa3aHHbIX (QYHKIOUI B ONEpaTOPHOM

dhopwme:

1) =D o, @
X5 = o(s)  chyl HS),
chy(l —x)
U(x,s) = TleH(S), 3)
rae y = y(s) = /(sL + R)(sC + G) -one-
paTopHas  IIOCTOSHHAs  PACIPOCTPAHEHHUS

SL+R
BOJIHBL, p(s) = ~org ~ ONEPaTOPHOE BOJIHO-

BOE COIPOTHBIICHUE IIETH; S - ONepaTop Ipe-
oOpa3zoBanus Jlammaca;

I(x,5),U(%,s), Uy(s),~JlarutacoBer m300pa-
xenus it pyuxmii [(x,t), U(x,t), Uy (t).

Bropoii sTan penieHus 3agauu cBsi3aH

C OCYIICCTBICHHUEM Tepexoa oT JlamiacoBbix
n3oopakenwuii (2), (3) B 06;1aCTh OPUTHHAJIOB.

B ¢Bsi3u ¢ 3TUM, B BBIpQKCHUAX IS QYHK-
mwii 1(x,s),U(x,s) u3 (2), (3), nepexoast or
TUIEePOOIMIECKUX K TOKa3aTeIbHbIM (hyHK-
UM, TIOJTYYHM:

1 1 G 1 1 e~2vl8 _ p—2y1(1-8)
16.95=7(1+z5) Un(s), 4
GOSN JGtmz—pz  Ll+e u(s) )

o218 4 o=2y1(1-6)
U(d,s) = T oo Uy(s), (5)

ae ¥ =y(s) = 3y/(s + &) = B2,

v =1/vLC -cKOpoCTh pacrpoCTpaHCHHS
BOJIHBI;

L
p= \/; - BOJJHOBOE CONPOTHUBIICHUE DIICK-
TPUUYECKON LEMM € pacHpeeNeHHbIMH Iapa-
1,.R G
MeTpamu 0e3 ydeTa MoTeph; a@ = 3 (Z + E)-KO—
1 R G
>¢duUIMeHT 3aTyxaHus; f§ = > (Z - — E)-KO—
v X o
3¢ HULIMEHT UCKaKeHUH; § = >~ IOCTOSHHBIH
KO3 PUILIHEHT.

1 1 G G
16,95 +1a(9)] = [ke() + ha(s) ~ka(s) —¢

1
U(,9) [< +ka(5)| = [ke(5) +Hr (DU (),

B yactaoMm ciiyuae, eciu G = 0, Toa =
B. llpu f = 0, B Tak Ha3bIBACMbBIX COATAHCH-
POBAHHBIX JIEKTPUUECKHX IIETSIX C pacrpee-
JICHHBIMU TapaMeTpaMu, UMEET MECTO CIeay-

R G
HOmec COOTHOMICHHUC I1apaMCTPOB Z = E

s cbanancupoBaHHoro ciyyas (f = 0)
KO3(pPULIMEHT p OKa3bIBAE€TCS PAaBHBIM TOMY
K€ 3HAUYEHMIO, UTO U JUIA Cirydast 0e3 oTeph B
JVHHUU.

Boipaxkenus (4), (5) MOXHO NpeACTaBUTH B
BUJIE:

(6)
()

ks ()| Un5)

y o2 " e—2vls k 1 e~2yls
rae ki(s) = — 2(s) = JGra)_p2’ 3(s) = s JGs+a)2-p2
p-271(1-5) 1 e—2rl(1-8)
k (S) = ] k (S) =7
Y eraor-pr 7 s JGrar- B
—2y16 e—2yL(1-8)
ke(s) = ) k7 (s) = ’

ki(s),...,k;(s) — mepenarounsie QyHKIUU.

Ha ocHoBe Teopembl cBepTkH [5-9], mepexoms oT ypaBHeHu# (6), (7) OTHOCUTETHHO N300pakeHUI

K YpaBHCHHUSIM OTHOCHUTEIIBHO OPUMIMHAJIOB, IOJIYYUM:
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t t

f it —0,8)1(0)do + f i(t—0,8)k, (6)d6 = %

0 2
v
t

G
+7 fu,,(t—e) ky(8)d6 —

215 21(1-8)
v v

t

G

-2 f UH(t—H)kS(H)dHl

21(1-6) J
v

t t

fU(t— 49,(5)1(9)d¢9+fU(t—B,d)kl(B)dH =

0 i
v
t t

218 21(1-6)
v v

1,(t), I, (t)-beccenerbl pyHKIMU HYJIEBOTO
U TIEPBOTO MOPSIIKA.

Wnrerpanbueie ypaBuenus (8), (9) moryr
OBbITh PEIICHBI YKCICHHO, €CIIM 3aMEHUTh WH-
TErpajbl CyMMaMH.

B cBsA3M ¢ 3THM, HCHOJIB3YS CBSI3b
MEK/1y HETPEPHIBHBIM BPEMEHEM t U JIMCKPET-
veiM n (n =0,1,2,...) B Buge t = nT /A [7]

!
(rme A — so6oe nesoe yucao, T = 21,7 = -

- BpeMsl pacrpoCTpaHEHUs BOJIHBI B OJUH KO-
HeI[ LIETTU C pacTpeIeIeHHbBIMH TapaMeTpaMH),

[ «

f Uy (t — 0)k,(0)d6 +

218

v

Uy (t — )k, (8)d6 —

(8)

Uy (t — 6)k; (6)db, €)

IPOU3BOJUM AMCKPETU3ALNIO ypaBHEHUS (),
(9) mpu BEIOpanHOM HHTEpBaNIe T /A, 3aMeHsIsS
OTIepaIi0 HEMPEPHIBHOTO HHTETPUPOBAHHS
CYMMHUpPOBaHHEM  TOJNB3YsACh  (OpPMYIIOi
Cumrcona [8].

[Ipu »sTom, BmecTOo (8),(9) OTHOCHTENHHO
pemeryateix ¢GyHkuui i[n,d], Uln,d] momy-
YaeM CJICIYIOIINE BBIPAXKCHUST PEKYPPEHTHBIC
COOTHOIICHHUS:

i[n, 8] [Z k,[m +——k3[m])UH[n—m]+4(k2[m—1]+

C 34
GT
+ 2o kym 1]G)¥H[n m+ 1] +
(kz[m 20+ 2= kylm Z])UH[n—m+21)—
_ Z <<k4[ ]+§3T—/1k5[m])UH[n—m]+4(k4,[m—1]+
m=A(1-6)
2 klm ]G)UH[n—m+1]+
<k4[m 20 + = ksfm - z])UH[n—m+21)]—

Z(k1 i[n—m,6] +4-k,[m

+k1[m 2]i[n —m+ 2,6]) —

—1liln—m+1,6] +

_ Z(l[m]i[n—m,5] +4-1[n—m+1]ifm—1,8] +

m=1
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+1[n—m+2]i[m—2 J)) (10)

Uln, 8] = Z(kﬁm]UH[n m]+ 4 kg[m —1]Uy[n—m +1] +
+k6[m—gl]l;1,f[n—m+2])

+ D U lmlUyln = m] + 4k lm = Uy ln —m + 1] +
iyl = 2)0n = m -+ 2]) —

E(k1 Uln —m, 8] + 4~ ky[m — 1JU[n — m + 1,8] +
+k1n[m 21U[n — m +2,8]) -
—Z(l[m]U[n—m,6]+4-1[n—m+1]U[m—1,6]+
£

+1[n—m+ 2]U[m — 2,65]), (11)
rie

0 npun < A
kl(n):{e‘“T+%T > Balm] + 45 m =11 + fyfm — 2]) mpun > 2

m=21+1
L(ELver=77)

Biln] = e_Tn Nvuyre

0 npun < A8
ko(n) = {e_a)l_TnIO (ﬁgwlnz — (/16)2) npun > A8
kalnl = ) (Kalm] + 4y m = 1] + ey = 21)

mSM npun < A(1 —96)
kaln] = { e"aTT"IO (ﬁg\/nz - (21 - 6))2> npun > A(1 — 6)
kslnl = > Ckalm] + 4leglm = 1] + keym = 21)
m=A(1-6)

0 npun < A6

kelnl = {e‘“m + aTT6 z (Bg[m] + 4Bg[m — 1] + Bg[m — 2]) npun > A6
m=215+1
ar (%T,/nz —(20)? )
= A
Bsln] = e (152 10)2
k7[n]
0 npun < A(1—6)
- { mar-s)  TEZ0) (85 lm] + 48, 1m — 1] + ;lm — 2]) npun > (1.~ 8)
m=A(1-6)+1
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aT

h(%?an—(Aﬂn—6D2>

Bs[ln] =e 2"

[Toy4yeHHBIE peKYPPEHTHBIC COOTHOIICHUS
(10), (11) nerxo peanu3yrOTCs Ha KOMIIbIO-
Tepe.

B pekyppentHbie cootHomenus (10), (11)
BXomsT HeusBectHass (yHkuust Uy[n]- uzme-
HCHUE HAINPSDKEHUS] B HAYaIbHOW TOYKE DJICK-
TPUYECKOH LeNU ¢ pacrpeieieHHbIMHU Iapa-

=

- (2@ -8)°

OnpezerieHne €€ 3HAYCHHE OCYIIECTBIIS-
€TCA M0 CIEAYIOIIEH METOIUKE.

CornacHo pwuc.l, s HadalabHOM TOYKH
JTAHHOU 3JICKTPUUYECKOM IIENH ¢ pacrpeaeieH-
HBIMH [TapaMeTpaMu MOXKHO MPEJCTABUTD CJIe-
nyroiee nuddepeHimanbHoe ypaBHEHHUE:

METpaMH B pelieTyaToit popme.
diy(t)

Uo(t) = Ryiy(t) + Ly it +Uy(®), (12)

rae iy (t)- u3MEeHeHne TOKa B HAYaIbHON TOYKE DIICKTPUIECKOM LIS ¢ PAaCcIpeAeICHHbIMU Mapa-
METpaMH.

[Tpu HyEeBBIX HAYAIBHBIX YCIOBUAX MU depeHIraipHoe ypasHeHue (12) B omepaTopHoil MOKHO
IIPEJCTaBUTh B BUJIE:

Uy(P) — Uy(P
14(P) = "(Rl)+ Llp() (13)

Bripaxkenue (13) Ha ocHOBE TeopeMbl cBepTKH U (hopmyna CUMIICOHA B pElIeTYaTOM BUJIE
MO>KHO MPEJCTaBUTh B BUJIE:

inln] = 37 Woln) = Uylnl) + Bifrl, — (14)
rae
T n
Biln] = 337 ), (Walm](Woln —m] ~ Uyln —m)) +
AW, —m + 1(Ug[m — 1] = Uy[m —1]) +
+Win — m + 2] (Ug[m — 2] = Uy[m — 21)), Wiln] = e T2 A

CornacHo pekyppeHTHOMY cooTHOomeH O (10) mpu § = 0 i ToKa iy [n] MOKHO MpeaCcTaBUTH
ClIeyIoIee BhIpaKeHHe:
Z =) Unlnl + Bonl, (15)
rae B, [n]- usBecTHas peneryaras GyHKIHS.
Bripaxxenue (14) c yuetom (15) 6ynert:

, 1/, GT
iy[n] = '[—)(1 + ==

T
Unln) = s {52 Uoln] + Balnl = Bolnl}, (16)
3L,
rae
1
M=1 " GT\ T
(1 + 237

Takum 006pa3om, onpenesnsis U3 BhIpaKEHUs
(16) 3nauenus Hanpsokenust Uy [n], ocymecTs-
JSETCSA TMEPEXO] K HAXOKIECHUIO M3MEHEHHE
TOKa Y HAIPSKEHUS B JIIO00M TOYKE DIIEKTPH-
YeCKOM LIENU ¢ PaclpeleeHHbIMU apaMeT-

pamu IpU ydeTe MoTephb B MPOU3BOJIbHBIN MO-
MEHT BPEMEHU C IIOMOILBIO PEKYPPEHTHBIX CO-
otHomtenui (10), (11).

[Ipenmy1iecTBOM peI0KEHHOTO YUCIIEH-
HOTO METOJa SIBJISIETCA TO, YTO OH MO3BOJISIET
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paccuuTaTh NEPEXOJHBIE IMPOLECCH B AJIEK- WHTETPUPOBAHUS CYMMHPOBAHHEM B OOIIEM
TPUYECKUX LEMNSAX C paclpeesIeHHbIMU Iapa- noJsib3ysck ¢popmynoit CUMIICOHA, YTO 3HAYU-
METpaMH TpU y4eTe MOTeph, 0€3 HaXOKICHUS TEIbHO YIPOLIAKOTCS MaTeMaTU4YECKUE BbI-
KOpHEH XapaKkTepUCTUYECKUX ypaBHEHH, 6e3 KJIAJIKH U MTOBBIIIAIOTCS TOYHOCTh PACUETOB.

HCIIOJIb30BAHHA TCOPEMBI PA3JIOKCHUSA B 00-
meM IIpu 3aMCHE OIll€pallii HEIIPCPLIBHOI'O
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ITKILORI NOZORO ALMAQLA PAYLANMIS PARAMETRLI ELEKTRIK
DOVROLORINDO BAS VERON KECID PROSESLORININ HESABLANMASI UCUN
9DIDI USUL.

9.0. Ibadov

Mogalods itkilori nazoro almaqla paylanmis parametrli elektrik dovrolorinds bas veron kegid
proseslrinin hesablanmasi ti¢iin adadi tisul toklif edilmisdir. Olds edilmis rekurrent asilliglar qarsiya
goyulan masoaloni asanligla hall etmays imkan verir. Toklif edilmis odadi tisul inteqrallama prosesini
comloma omoliyyati ilo ovaz edoarkon Simpson ifadssindan istifado etmoklo yerino yetirarak
hesablama doqiqliyini xeyli yiiksaltmays imkan verir.

Acar sozlar: ododi tisul, elektrik dovrasi, paylanmis parametrli dovra..
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NUMERICAL METHOD FOR CALCULATION OF TRANSTiON PROCESSES iN THE
ELECTRIC CIRCUITS WITH DISTRIBUTED PARAMETERS OF LOSSES.
A.A.lbadov

On the base development theory of operation calculus for the numerical method for calculation of
transtion processes in the electric circuits with distributed parameters of losses. Transient processes
in complex linear electric circuits with distributed parameters have been considered, and a recurrent
expression has been obtained that allows to determinate the current strength and voltage within
predefined boundary conditions.

Key words:numerical method, distributed parameters, of losses.

YK 553. 98(479.24): 550.8.072
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YEVLAX-AGCABODI COKOKLIYINDO SUXURLARIN KOLLEKTOR
XUSUSIYYOTLORI ILO OLAQODAR
NEFT-QAZ PERSPEKTIVLIYi
X.Z. Muxtarova , G.C.Nasibova , H.9.Salahov
Azarbaycan Dovlat Neft va Sonaye Universiteti
E-mail: mukhtarova.khuraman@mail.ru

Anotasiya: Moqalaoda Yevlax-Agcabadi ¢okakliyinda (YAC) Tobasir ¢okiintiilorinda  kollektor
stixurlarin yayilmasi, ayri-ayrt lokal qalximlarda petrofiziki  parametriorinin dayismasi xiisusiyyatlori
nozordon kegirilmisdir. Cokaklik iizra petrofiziki parametrlarin dayismo diagramlar: tortib edilorak onlarin
paylanma xiisusiyyatlori aragdrilmigdir. Burada asas istismarda olan Muradxanli va Zardab yataqlaridir.

Muradxanli yataginda iist tobasir yash vulkanogen ¢okiintiilordan sanaye ahomiyyatli neft-gaz aximlar
vulkanogen ¢okiintiilorin asinmaya moaruz qalan tist hissalarinda yaranan ¢atli-masamali kollektorlarin neft-
qaz axtarigi ti¢tin mithiim obyekt oldugunu gostarir. Zordab sahasinda st Tobasirin ham karbonatli, ham da
vulkanogen-¢ékmoa siixurlarindan karbohidrogen yigimlari alimb. Burada iist Tobasirin yuyulmus sathi
tizarina geyri-uygun yatan Paleogen yasl gilli ¢okiintiilov|a ortiildiiyii sahalarda Tabagir yaslt istor karbonatli-
catl, istarsa da vulaknogen ¢okiintiilorda karbohidrogen yigimlarmmin amoalo golmasi iiciin alverigli sorait
moveud oldugunu demak olar.
Acar_sozlar: galinliq, qumdasi, ohangdasi, karbo-
natliliq, masamolik, kegiricilik, HedTs, raz, , effuziv
stixurlar, mezozoy, toroma masamalik
Giris. Kiir daglarars1 ¢okokliyinin torkib hissasi olan Yevlax-Agcabadi hovzasi simal-
sorqdon Goycay-Saatl gomiilmiis qalximlar zonasi, canub-garbdon Kigik Qafqaz dagonii qirilmasi,
simal arbdon Somkir enina paleoqalximi, conub-sorqdon iso Araz eninos dorinlik qirilmasi ilo
hiidudlanir[1-2

N one
B H»\ﬂ c =
?{\\Q“G‘i\ g\b? ; ° * ==

Migyas \
O gan’ ™™™ B zonainr " [ ceatin sooctort ] zoncianm serhocier
%%E’,E%?m [——Jcayir [ Doz [ | paghq erazi
] Sokil 1. Icmal xerito. Yevlax-Agcabadi ¢cokokliyi
Orazinin tadqiq olunmasi prosesinda gismon alt Tabasir ¢okiintiilorinin kollektor
cox sayda ¢6kmo Vo maqgmatik silixur xassalori dyranilmisdir.
niimunaloinin analizi aparilmis, kollektor va YAC-do st Tobasir ¢Okiintiloring
petrofiziki xiisusiyyatlori 6yronilorak interpre- qazma islori Beylagan, Tortor, Sovetlor, Carli,
tasiya edilmisdir. Naticads Kiir ¢okaliyinin bu Sorsor, Qaracali sahalorinds baslanilmis, sonra
rayonunda kollektorlarin Taobasir yaslt cath iSo  kosfiyyat Muradxanli, Mil, Zardab,
vulkanogen-¢okmo Vo karbonatlarla tomsil omirarx va s. saholordo davam etdirilmisdir.
olundugu hom dorin gazma, hom do geoloji, Son illarde Muradxanli, Zordab sahslorinin iist
geofiziki vo petrofiziki todgiqgatlarla toasdiq Tobasir ¢okintilorinds neft yatagi askar
olunmusdur. olunmusdur [3,4].
Yevlax-Agcabadi ¢okokliyindo (YAC) Yevlax-Agcabadi neftli-gazli rayonuna
intisar edon strukturlarda qazilmis g¢oxsayli daxil olan Muradxanli strukturu tist Tobasir
dorin axtaris-Kasfiyyat quyularinda oasasan iist, ¢okiintiilorino gora genetik baximdan vulkano-
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tektonik xarakterlidir. Basqa so6zlo, bu yatagi
omoalo gotiron qirisiq sonraki dovrlords aktiv
tektonik harokoatlor fonunda inkisaf edoan
vulkanik ¢ixint1 ilo olagadardir. Morfoloji
cohotco simal-gorb conub-sorqg istigamatinda
uzanan giinbazvari qalximdan ibaratdir (sakil 2
a). Qeyd etmok lazimdir ki, neftliliyi
effuzivloro goéro miioyyon edilmis bu yataq
unikal vo ya fenomen tipli geoloji hadiso kimi
giymatlondirilir[5, 6].

Todqiqatlarla miioyyon olunmusdur ki,
Muradxanl strukturunun geoloji qurulusunda
tist Tobagirdon Dordiincii dovra gadar ¢okiintii
kompleksi istirak edir vo litoloji torkibca
gillar, alevrolitlor, qum va qumdasilar, dolo-
mitlor, ohongdasilar tuflar, porfiritlordon
ibaratdir. Malumdur ki, stiixurlarin bu litofasial
torkibi kasilisin kollektorluq baximindan xeyli
ohomiyyatli oldugunu sdylomays imkan verir
Vo bu baximdan yataqda galinligi 2000 m olan
iist Tobasir yash vulkanogen qumdasili tuflar,
argillitlor vo six qumdasilar hartarafli todqiq
olunmugdur. Qeyd etmok lazimdir ki, tist
Tabasir yasli porfiritlor miixtalif dorinliklords
forgli sixilma doracasine malik olduglarindan
onlar ii¢ qrupa boéliiniirlor: - az, - orta, - ¢ox.
Sixligin bu ciir doyismoasi uygun olaraq
stixurlarin masamaliliyina ds tosir edir.

Bu yatagda 30 ilo yaxin bir dovrde
istismarda olan bir ne¢a fordi neft yatagi mov-
cuddur. Bunlardan on bdyiiyili iist Tobasirin
hom effuziv ¢okiintiilorinin aginmis qabigi,
hom do ohongdasi vo dolomitlarlo sla-godar
olan massiv tipli neft yatagidir. Yiiksok siizmo-
tutum xassasi ilo saciyyalonon kollektorlarda
formalagsmis bu yataga qazilan quyularin ilkin
debitlori bir nego yiiz tondan 1000-1500
t/sutkaya qodor olmusdur. Bu siixurlar kasilisin
alt hissasinda effuziv (bazalt, andezit), iist
hissosindo iso ohongdasi vo dolomitlordan
ibaratdir. Effuzivlords ¢ox zaman ‘“aginma
gabigmi” xatirladan ozilmo xarakteri do
misahido olunur. Effuziv ¢okiintiilorin agilmig
galinhigr 1950 m, karbonat c¢dokiintiilorinin
qalinligr iso 400 m-doan artiqdir [7, 8, 9].

Muradxanli  sahoasindo  1973-cii ildo
qazilmis 5 sayli quyuda 3796-3761 m darinlik
intervalinda {ist Tobasirin effuziv suxurlar
sinanarkon 25 t/sut hasilatla neft fontam
alinmisdir. Burada effuziv siixurlarin neftliliyi
sonralar da ¢oxsayli quyularla tasdiglonmisdir.
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Paleosen c¢okiintiilorinin qalinligr 100-
110 m arasinda doyisir. Bu ¢okiintiilar litoloji
baximdan gohvayi-gqonur gillardan ibaratdirlar.
Buna goro do bu c¢okiintiilor kollektorlug
baximindan ¢6x da boyilk maraq koasb
etmasalor do 6rtiik kimi shamiyyatli rol oynaya
bilorlar.

Muradxanli  qalximinin ~ conub-garb
ganadindaki litoloji-stratiqrafik neft yataglar
Eosenin mergelli vo mergeliistii qatlarinda
terrigen kollektorlarin pazlagmasi va litoloji
ovoz olunmasi ilo slagadardirlar. Eosen ¢okiin-
tilori gillorin, mergellorin vo qum-dasilarin
novbalogsmasindan ibarstdir. Qalinlig 550 m-o
catan Eosen ¢okiintiilarinin kasilisinds vulkan
kiilii tobagalarina do rast galinir. Orta vo iist
Eosen daha ¢ox mergelli vo qumludur. Burada
neftli olan I vo Il mergel dastolori ayrilir. Bu
cokiintiiloro qazilmis bozi quyularin ilkin
debiti 150-250 m?/sut olmusdur.

Qeyd etmoak lazimdir ki, sahads qazilmig
8 sayli quyunda 3997-3975 m dorinlik interva-
linda Eosen yasl ¢okmo siixurlardan 76 m3/sut
hacmindo neft fontan1 alinmisdir vo bununla
da Eosen c¢okiintilorinin perspektivliyinin
yiikksok oldugu miioyyon edilmisdir. Daha
sonralar iso qalximin conub-gorb ganadi vo
conub-sorq batiminda orta vo {ist Eosenin
terrigen kollektorlar1 ilo olagodar litoloji-
stratigrafik tipli neft yataglar1 da askar
edilmisdir [8, 9].

Eosen sokiintiilorinin tizorindos yatan
Maykop ¢okiintiilari asasan gillordan ibaratdir.
Kasiligin yalniz agagi hissasinds kisik qalinliga
malik qum layciglar1 formalasmisdir. Burada
27 sayli quyuda Maykop ¢okiintiilorindon 4,2
t/sut olmagla nisbaton kigik hocmli neft
axminin alinmasi miioyyan godor maraq do-
gursa da, sonraki qazma vo sinaq islori
naticasindo shomiyyatli axinlar alinmamisdr.
Maykop c¢okiintiilorinin qalinligr 250-830 m
arasinda doyisir (sokil 2 b).

Umumi qalinlig1 635 m olan Miosen ¢6-
kiinttilori (Cokrak, Karagan-Kong vo Sarmat)
mergel vo qumdasi tobagoli  gillordan
ibaratdirlor.

Muradxanl yataginda qazilmis 18 sayh
quyuda Cokrak horizontu ilo olagodar olan
lokal neft yigin1 askar edilmisdir. Quyunun
110 t/sut debitlo neft verarok istismara daxil
olmasi naticesinds hamin horizonta daha bir
(19 sayli) quyu gazilmisdir. Lakin tosssiif ki,
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homin quyunun sinanmasi oxsar natiCo verma-
misdir. Bununla barabar geyd etmok lazimdir
ki, burada homin ¢okiintiiloro qazilmis 6 sayl

quyudan 290 tona yaxin neftli su alinmigdir ki,
bunun da 28-30 tonu neft olmusdur [3, 4].

Sakil 2., b. Muradxanl yatagi. II-11 Xatti tizra geoloji profil

Qeyd etmok lazimdir ki, Pliosen yash
Mohsuldar qat, Agcagil vo Abseron ¢okiin-
tilori do litoloji torkibco qum, qumdasi vo
gillorin névbologsmasindan ibarstdir. Mohsul-
dar qat ¢okiintiilorinin qalinligi 235 m, Agcagil
Vo Abseron ¢okiintiilorinin qalinlig1 iso 1560
m-a godordir.

Doérdiincti dovr ¢okiintiilori kontinental-
doniz litofasiyasi (qum, gil, qumca, gilco vaS.)
ilo tomsil olunmusdur. Qalinliglart 490 m-dir.

Zordab qirisigt YAC-nin simal-sorg
yamacinda, Muradxanli sahosindon gimal-

gorbda yerlosir. Struktur 1943-cii ildo Qra-
vimagnit Kkosfiyyatla askar edilmis, 1975-cCi
ildo UDN iisulu ilo qazimaya hazirlanmisdur.
Mezozoy ¢okiintiilarinin sathina gors o, simal-
gorb  conub-sorq  istigamotindo  uzanan
braxiantiklinaldan ibarotdir. Qirisiq asim-
metrik qurulusa malikdir: yatim bucagi conub-
gorb ganadda 12-17°, simal-sorq gqanadda iso 6-
10%-dir. Yuxar1 horizontlara dogru meylliyi
azalan qirisiq Eosen ¢okiintiilorindo  tektonik
cixintiya ¢evrilir vo  Mohsuldar gatda iso oks
olunmur (sokil 3, a, b).

Sokil 3, a. Zordab yatagi. Ust Tabasirin sothino gora struktur Xorito
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Sakil 3, b. Zardab yatagi. I-1 xatti tizra geoloji profil

Sahonin geoloji  qurulusunda list
Tobasir-Dordiincii dovr  ¢okiintii kompleksi
istirak edir vo 3, 8§, 17 sayli quyularin
molumatlarina goro {ist Tobasir, Eosen vo
Maykop ¢okiintiilorinin neftliliyi miioyyon
edilmisdir. Bununla barabar burada qazilmus 1,
2, 4, 7 sayli quyularda Eosen-iist Tobasir

cokiintiilorindon intensiv neft-qaz tozahiirlori

geyds alinmigdir.
Strukturun tag hissesinds qazilmig 3
sayli quyuda 3930-3917 m (Maykop)

intervaldan 86 t/g hasilatla neft, 200 min m%/g
qaz almmigdir. Qeyd etmok lazimdir ki, orta
Eosen vo iist Tobasir ¢okiintiilarinin neftliliyi
taga yaxin hissolords qazilmis 8, 17, 1, 2, 4, 12,
25 quyulara oasason miioyyan edilmisdir [3,4].

Ust Tobasir cokiintiilori Kosilisin {ist
hissasinda tufogen-¢cokma (tuf, tufobrekgiya,
arqillit, mergel, ohongdas1 araqatlar1), alt
hissasindo iso effuziv (porfiritlor, piroksen
porfiritlori, andezitlor) siixurlardan ibaratdir.
Kasilisin ¢okmo-tufogen hissosinin qalinligt
500 m, vulkanitlorin agilmis qalinligi isa 300
m-o yaxindir.

Umumi galmhig 500 m olan Eosen
cokiintiilori gilli qumdagilar, dolomit, mergel
araqath gillorlo ohongdasilarin  qeyri-borabor
novbologmasindoan ibarstdir. Kasilisin tist hissasi
daha ¢ox gilli olmasi, asagisi iso tuf vo
karbonatlarla tomsil olunmasi ilo Xarakterizo
olunur. Burada 3 sayli quyuda 4175-4425 m
intervalda terrigen kollektorlarin smanmasi
naticosinds 420 m3/sutka debitlo neft axminin
alinmas1 hom sahanin, hom do bu ¢6kiintiilorin
perspektivli oldugunu sdylomaya imkan verir.

Zordab sahasindo Maykop ¢okiintiilari,
Muradxanli sahasindan bir godar forgli olaraq,
litoloji baximdan alevrit, polimikt qumdasilar
Vo dolomit araqath tutqun boz rongli gillordon
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ibaratdir. Cokiintiilorin qalinligr 750-800 m-
dir.

Cokrak, Karagan-Kong vo Sarmat
(Miosen)  ¢Okiintiilori  osason  polimikt
qumdasilar, mergel vo alevrolitli aratabagali
gillordan ibaratdir. Qalinliglar1 850-910 m-dir.

Mohsuldar qat ¢okiintiilori  Sarmat
tobagolorinin - yuyulmus  sothi  {izarindo
transqressiv yatir. Litoloji cohatCo az qalinliga
malik qumdas1 tobagali gillordon ibarstdir vo
galinliq 200-250 m-dir.

Dordiincti dovr ¢okiintiilari qum, gil,
gumca va gilcalarls tomsil olunurlar.

Abseron mortobasinin ¢okiintiilori tiind-
boz rongli gillorin, alevrolitlorin vo az
migdarda qumdasilarin névbalogsmasindan
ibaratdir. Qalinliglar: 1130 m-dir.

Ust Tobasir ¢okiintiilorinin litologi tor-
kibi YAC-nin yuxarida qeyd etdiyimiz
Muradxanli vo Zordab sahslorindon basqa
oksor saholorindo do qazilan quyularla
miioyyan gadar dyranilib.

Biitovliikds YAC-do perspektivli hesab
olunan Mezozoy ¢okiintiilorinin petrofiziki
xisusiyyatlorini todqiq edorok geyd etmaliyik
ki, Oliusag1 sahosindo maksimal galinligi 560
m olmagla agilan iist Tabasir ¢okiintiilarinin

360 m-i litoloji baximdan karbonath
stixurlardan ibaratdir.
Qazanbulaq sahosindo xeyli sayda

quyularla acilan {ist Tobagirin maksimal
qalinhigt 890 m togkil edir vo gil, mergel
aralaylart1 olan pelitamorf ohongdasilardan
ibaratdir.

Acidars sahasinds 5 sayli quyuda 290 m-
9 (Qodor agilan st Taobasir karbonath
cokiintiilorla saciyyalanir.

Dalimommadli sahasinds 3 vo 4 sayh
quyularda agilmig iist Tobasir ¢okiinttilarinin
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qalinligr 1157 m olub, Senoman-Turon yash
olmagla alt hissasi (800 m-o godar) tufogen
monsali, Tist hissasi iso Konyak-Maastrixt yaslh
karbonat siixurlarindan ibaratdir.

Gillico  sahssindo  qurigigin = tag
hissasindo qazilmis quyuda Eosendon altda
395 m qalinliga malik Santonun yasli tufogen-
vulkanogen qat a¢ilmisdir. Strukturun simal-
sorq ganadmin gimal-gorb hissasinds 85 m
qalinligda  agilan ~ Maastrixtin ~ Kosilisi
pelitamorf ohongdasilardan ibaratdir.

Mezozoyun nisbaton az dorinliklords
yatan Beylogan sahasinin taginda qalinligi 200
m, simal-sorq ganadda iso 850 m olan {ist
Tobasir yasli karbonatli siixurlar, alt hissasinda
iso alt Tabasir-Yura yasl olmasi giiman edilon
tuf-gravelit, tuf-qumdasi vo porfiritlordan
ibarat stixur qat1 agilmisdir [ 2].

Borsunlu sahosinds alt hissasinds gil,
alevrit, qumdas1 laylar1 formalasmis, lakin
asason ohongdasi vo mergellordon ibarat olan
891 m galinliga malik {ist Tabasir ¢okiintiilori
miioyyon edilmisdir.

Tortor sahosinds gazilmis 154 sayh
quyuda st Tobasir ¢okiintilori 1018 m
qalinligda olmaqgla ¢6kmo Vo vulkanogen
fasiyala tomsil olunurlar. Burada 153 sayli
quyuda acilmis Maastrixt yash siixurlar ¢ath
mergel vo shongdasilarla tamsil olunurlar.

Giilliico sahasinin kasilisi Maastrixt yaslh
cath ohongdasilardan, Kampan-Santon
intervali iso ohongdasilar, gillor, bozon iso
ohongli qum layciglari ila saciyyalanirlar.

oliusagi

(=
©
x
©
©
=
=)
=

Qazanbulaqg
Dalimammadli

Beylagan

A

Borsunlu

Agcabadi-Aggol sahasindo tist Tobasirin
acilan galinlig1 742 m, Sovetlar sahasinds iso
878 m (quyu 1) toskil edir.

Qeyd etmok lazimdir ki, Godokboz va
Duzdag qalximlarinda agilan {ist Tobasir yagl
cokiintiilorin galinlig1 miivafik olaraq 1051 vo
1187 m toskil edir vo onlar litoloji (petrofizik)
baximdan karbonatli, tufogen, vulkanogen
stixurlardan ibaratdirlar.

Sor-Sor sahasinds do qalinligi 730 m
olan {ist Tabasir ¢okiintiilori tadqiq olunmus vo
onlarin karbonatl vo tuflu siixurlarindan ibarat
oldugu miioyyanlosdirilmisdir.

Qaracali sahoasinda karbonatl
stixurlardan ibarot olan 424 m galinliqda iist
Taobasir ¢okiintiilori agilmisdir.

Qorbi Omirarx qalximinda
karbonatlardan ibarot iist Tobasirin ¢okiintii
qatinin gqalinligi 122-166 m ararinda doyisir.

Omirarx sahosinds 337 m qalinhgda
acilan iist Taobagirin st hissasi shongdasi vo
mergellordon, asagi hissasi iso 100 m olmagla
effuziv stixurlardan ibaratdir.

Mil sahasinds 362 m, Qaraca sahasinda
IS0 378 m timumi galinliga malik {ist Tobagir
cokuntiilori Kkosilisin iist hissasindo 58 m
galinligda olmaqla karbonat, alt hissodo iSo
vulkanogen-¢6kma siixur torkiblidirlor [1, 2].

Sirinqum sahasinds iist Tobagirin 620 m
qalinligda karbonatl siixurlart 2 sayli quyuda
4397 m dorinlikdo ag¢ilmigdir. Bilavasito
effuzivlor tizorindo yatan bu ¢okiintiilorin
kosilisi gil layciglart olan ohongdasi vo
mergellorlo miirokkoblogmisdir (sokil 4).

q
"
4

Agcabadi
Go6dakboz
Q.9mirarx

Sirinqum

Sovetlar

» Ust Tabasir

Sokil 4. YAC-do iist Tobagir ¢okiintiilorinin qalinliginin doyismo diaqrami

Tobagir ¢okiintiilorinin qalinliginn saha
tizro doyismasinin tadqiqi biitiinliikde YAC-do
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ist Tobasir ¢okintilorinin demok olar Ki,
biitiin strukturlarda agildigini, quyularda hom
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qazma zamani, ham da sinaq islari prosesinda
onlarla olagodar coxsaylt neft-qaz
tozahiirlorinin alindigini gostormisdir. Belo Ki,
Qazanbulag sahssinds ohangdasilardan sinaq
prosesindo 2 t/sut neft, Sovetlor sahssinda
debiti 15-20 min m®/sut gaz, 18 t/sut neftin
alinmasi, Dalimammadli, Giilliica, Beylagan
sahalorinds gazilan quyularda geyd olunan
neft-qaz, Carli sahasindo iso giicli qaz
tozahiirlori  golocok  todgigatlar  {iglin
perspektivlik baximindan yiiksok
giymatlondirilmolidir.  Bununla  baraboar
hazirda Coforli yatagi ilo borabor Zordab

Sovetlar

Muradxanli

Qazanbulaq

sahasinda 11,5 t/sut hasilatla {ist Tobasir vo
Paleogen (Eosen) yash effuziv vo karbonat
torkibli ¢okiintiilordon sonaye ohomiyyatli
neftin, Muradxanli sahasindos isa iist Tobasirin
effuziv slixurlarindan 50-70 t/sut debitlo neft
fontaninin  alinmas1 burada todqiqatlarin
davam etdirilmasino zomin yaradir (sokil 5).
Todgigat orazisinin simal-sorq qganadinda
formalasmis bu qinisiglarin  neft-qazliliq
baximminda daha perspektivli olaraq diqqati
cokmosi 6z  oksini  quyularda izlonon
mohsuldarligda da tapmisdir.

2 _ s

Zardab

Sakil 5. YAC-da quyu malumatlarina gora mohsuldarligin doyisma diagrami (t\giin)

Todgigatlar  neft-gazliligin =~ asason
karbonat kollektorlar1 ilo slagadar oldugunu
gostordiyindon onlarin daha otrafli tohlilina
ehtiyac yaranir.

Cokuntilorin - kosilisindo istirak edon
stixurlarin kollektor xassolorinin dyronilmasi,
neft-qazlihigin qiymotlondirilmasi, perspektivli
saholordo axtaris-kosfiyyat islorinin diizgiin
istigamotlondirilmoasinds  boyiik  ohomiyyat
kasb edir.

YAC-do kollektor xassasi toyin olunan
on Qgodim siixurlar osason ist, gismon alt
Tobagir  yaghdir. Mohz st  Taobasir
¢okiintiilorinin kasilisi ham daha ¢ox neftli-

gazli, hom do Karbonatlardan  toskil
olunmuslar.
Saholor tlizro karbonathi silixurlarm

kollektor xassalorini arasdirdigda malum olur
ki, Muradxanlida karbonatli siixurlarin
mosamoliyi ohongdasilarda 8,1, mergellordo
1S9 7,7 % toskil edir. Mil sahasinda mergellarin
maksimal masamaliliyi 12,6 % oldugu halda,
ohongdasilarin masamoaliliyi demok olar ki, iki
dofo az olmagla 6,4 % toskil edir. Bu
istigamotdo aparilan tadqiqatlar Muradxanlida
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ohangdasi vo mergellarin demok olar ki, geyri-
kegirici oldugunu gdstormisdir [10].

Carli sahasinda karbonat kollektorlarin
mosamoliyi ohongdasilarda 6,3, mergellorda
iso 7,7 % olmaqla xeyli azdir. Agiq
mosamoliliyin olmamasi vo ya masamalorin
dolmus olmasi sobabindan burada shondasilar
kecirici deyil.

Molumdur ki, karbonath siixurlarda
kollektorlarin tipi mosamoli-gatli vo kaverna-
mosamoa-gathidir. Bu baximdan ohongdasilar
mosamoali-gatli, mergellor catli, dolomitlor iso
kaverna-mosamo-gatli  tip  kollektorlardir.
Sonuncu tip kollektorlar (dolomitlor) Carli vo
Sorsor saholorindo lokal yayilmig olsalar da,
yiiksok kollektorlug xassalori ilo
saciyyalanirlor. Molumdur ki, catlar miixtolif
minerallarla dolmus vo ya bos ola bilarlar.
Onlarin bos olmasi kollektorluq keyfiyyatini
artirir. Catlar dlgtilorino géra do makro (>0,1
mm) va mikro (<0,1 mm) olmagla tasnif
olunurlar ki, bos makto catlarin siixurlarda
tistlinliik togkil etmasi do onlarin kollektorlug
xtisusiyyatino miisbat tasir edir.
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Sorqi  Agcabadi sahasindo 1 sayh
quyudan 3526-3532 vo 3628-3640 m dorinlik
intervalindan gétiiriilmiis siixur niimunalorinin
todqiq olunmasi onlarin karbonatliliginin
togriban 67,2-69,6 % arasinda doyisdiyini
gostarmisdir. Bu niimunalordaki ¢atlarin gil vo

kalsitlo dolmus olmast onlarn  qgeyri-
kegiriciliyina sabab olmusdur [10].
YAC-nin  conub-gorb  yamacinda

(Sovetlor sahasinda) Maastrixt martabasinin
catli karbonat siixurlarindan neft (18-20 t/sut)
vo su fontanlarmm (1200-1500 m3-o godor)
alinmsi siibut edir ki, tist Tobasir siixurlar1 bu
rayonda yiiksok ¢atliliga malikdirlar vo burada
neft-qaz yiginlari makro vo mikro c¢atlarda,

stilolit  tikiglordo vo  tokrar  yaranan
mosamoalorda  omoalo  golmis  bosluglarda
toplanmigdir.

Ust Tobasirin andezit vo bazalt torkibli
effuziv kollektorlar1 ilo olagodar olan neft
yataqlart YAC-nin hom simal-sorq
(Muradxanli, Zardab), hom do conub-goarb
yamacinda (Beylagan) formalasmis gomiilmiis
galximlarin tag hissalorinds agkar olunmusdur.
Umumiyyatlo hocminden asili  olmayaraq
burada toplanmis neft-qaz yiginlar1 effuziv
stixurlarin agilmis st sothindo yaranmis
miirokkab tip kollektorlarla (gat, kaverna)
olagodardir.

Muradxanli sahasindaki bozi
quyularinda effuziv siixurlardan ¢ox yiiksok
hasilatli (150-266 t/sut) neft fontanlarinin
alinmasi bu kollektorlarin yiikksok hacm tutumu
Va stizma gabiliyatino malik oldugunu gostarir.
Vukanogen kollektorlar eynicinsli deyildir.
Onlarda kanalciglar, kapilyarlar, mikrogatlar
asason  girintili-gixintili, makrogatlar  iso
dizxatlidirlor. Mikromasamalor 0,1 mm-dan
kicik, makromoasamalar isa 0,1-1, bozon iso 10
mm Vo daha boyiik olurlar [10, 11, 12].

Aparilan tohlillor gostorir ki, YAC-do
saholor lizro karbonatliligin on  yiiksok
gostaricisi orta qiymoat 73,9 % olmagla Mil
sahosindos, on yiiksok mosamalik iso orta
giymot 11,2 % olmaqgla Muradxanlida mii-
sahido olunur. Qeyd etmoak lazimdir ki, kol-
lektorlarin sahalor tizro kegiricilik gostoaricilori
yiiksok deyildir. On yiiksok keciricilik orta
giymati 9,7 x10™® m? olmagqla Carli sahasinda
geyd olunur [10] (sokil 6, 7, 8).

YAC-nin conub-gorb yamacinda Ganca
neftli-qazli rayonunda genis yayilmis Tobasir
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cokiintiilorinin kollektorlari terrigen (qumdagi-
alevrolit) vo karbonat siixurlarla tamsil olunur.

Qazanbulaq sahasinda Tobagir
cokiintiilorinin  kollektor xassolori 38 sayl
quyudan goétiirilmis 21 kern niimunasinin
tohlili  osasinda  Oyronilmisdir. Miivafiq
dorinlik intervallarindan gotliriilmiis kern
nimunoslorinin  todqiqi  gosterir ki, onlar
tufogen siixurlarla (tufogen qumdasi, tufo-
alevrolit vo tufo-argillit) tomsil olunmusdur.
Kasiligin yuxari hissasinda (Santon, Kampan)
bu ¢okiintiilordos az qalinhigli karbonathi
stixurlara — ohongdas1 vo mergellora do rast
galinir. ©hangdasi va ¢atli mergellordon ibarot
kollektorlarin ~ karbonatligi  43,4-86,8 %
intervalinda, digor stixurlarin karbonatligi iso
yiikksok olmayib 1,5-5,2 % arasinda doyisir.
Buradaki biitiin siixurlar yiiksok ¢atliga malik
deyildir. Catlarin oksoriyyati kalsit va gillorlo
dolmusdur. Lakin minerallarla dolmayan
catlar da var. Ust Santon vo alt Kampan
mortabasinin mergel vo ohangdasili qumlari
kollektor xiisusiyyatlorinin ¢ox yaxsi olmasi
iso secilir. Buna sabob bu siixurlardaki ¢atlarin
olmasidir. Stixurlarin masamaliyi 2,3-2,6 %,
kegiriciliyi 0,8-0,58- 10"*® m? arasinda doyisir
[10].

Tadqiqatlar tufogen siixurlarda mosa-
moliliyin 1,1-17,4 % arasinda doyisdiyini
gostormisdir. 1314-1325 m doarinlik interva-
lindan goétiiriilmiis tufogen qumdasilar istisna
olmagqla bu siixurlarda ¢atlar dolmamigdir.

Tufogen qumdasilarda masamolik 6,9 %,
kegiricilik iso 36x10%°> m? toskil edir. Kampan
yaslt silixurlarda karbontliligin orta qiymati
kosiligin asag1 hissosindo 5,3 %-don yuxariya
dogru 45,7 %-dok artir.

Qeyd etmok lazimdir ki, list Tobasirin
asag1 hissasinds catlarin xiisusi ¢okisi ¢ox da
yiiksok olmasa da, Kkesiligin asagisina dogru
mosamoalik vo kegiricilik artir. Belo ki,
mosamoalik 3,3-don 8,3 %-dok doyisir.

YAC-nin canub-gorb yamacinda
karbonatligin on yiiksok orta giymati 71,35 %
olmagla Borsunlu, Dalimammadli sahalorinds
geyd olunur. Moasamaliyin maksimal orta
giymoti  Oliusagi  sahosindo 14,3 %,
kegiriciliyin maksimal orta gdstaricisi iSo
Qazanbulag sahesindo 6,6 x10 m? olaraq
geyd olunur.

Karbonatliligla kecigriciliyin saha iizro
doyismasinds diiz mitonasibliliyin izlonmoasi
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karbonatlarin osason téroma cathiliga malik
olmasi va naticads kegiriciliyin gostaricilarinin
boytimosi ilo izah olunur. Masamoaliliyin
gostaricilorinds bunun oksinin izlonmosi isa

slixurlarin yaranma soraiti ilo slagodar olaraq
oradaki bosluglarin  sement maddasi ilo
dolmasindan irali goldiyini ehtimal etmak olar.
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Sakil 6. Yevlax-Agcabadi ¢okakliyi. Karbonathiligin sahs lizrs doyismo diaqrami (%-19)
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Sokil 7. Yevlax-Agcabadi ¢okakliyi. Masamoaliyin sahs lizro doyismo diaqrami (%-10)

B kegiricilik

Sokil 8.Yevlax-Agcabadi ¢okakliyi. Kegiriciliyin saha iizra doyismo diaqrami (107°m?)

YAC-do Mezozoy c¢okiintiilori  zoif
dislokasiyaya moaruz qalmis Paleogen-Neogen
cokiintiilori ilo transgressiv olaraq
ortiilmiisdiir. Burada struktur tololorlo yanasi,
tektonik ekranlagmig vo litoloji stratiqrafik nov
tololor do genis inkisaf etmisdir vo bunlar
neftlilik-qazliliq cohatdon daha ¢ox shamiyyat
kasb edirlor. Todgigatlar noticasinds miiayyan
olunmusdur ki, Mezozoy ¢okiintiilarinin
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(Yura, Tobasir) qalinligi, terrigen vo karbonat
laylarinin  ¢oxalmast hesabma ¢okakliyin
morkazina dogru artir. Kompleks tohlillor
gostarir ki, ¢cokakliyin daxilinds agkar olunmus

Vo dorin gazmaya hazirlanmis  lokal
galximlarin  niivasi vulkanik téromalordon
ibaratdir.  Geofiziki  tsullarla  miiayyan

olunmus Tabasir yash bu qalximlar morfoloji
nov qalximlara aid edilir [13, 14].
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Qeyd etmok lazimdir ki, Paleogen-
Miosen ¢Okiintiilorin iist Tobasir yash go-
miilmiis qalximlarin yamaclarinda toplanmasi
geyri-antiklinal nov talolorin amala golmasina
Sobob olmusdur. Belo halda Paleogen-
Miosenin nefttdrodici gilli laylari ilo Tobasirin
galximlar1 kontaktda olduqlarindan onlarda
neft yataglarinin olmasini ehtimal etmak olar.
Todgigat sahasi olan Muradxanlhida {ist
Tobagirin effuzivlorindon sanaye shomiyyatli
neft aximinin alinmasi bunu bir daha tasdiq

edir. Tobasir vo sonraki zaman intervalindaki
inkisaf tarixi orzindo YAC-nin morkoazi
neftgazomoalogalmo  baximindan  alverisli
geoloji vo geokimyovi soraitds yerlosmisdir.
Ona gora do Muradxanli-Zordab-Omirarx
qalximlar zonasmin ¢okokliyin dorin, yani
neftqazomologalma zonasina torof yonolmis
ganadlarinda terrigen vo catli karbonat laylar
axtarig-Kosfiyyat obyektlori kimi  bdyiik
ohomiyyato malikdirlor

NOTICOLOR

Petrofiziki parametrlorin tohlili asagidaki naticalora galmoya imkan verir:
1. Muradxanli, Zardab sahoalorinds neft-qaz effuziv stixurlarin agilmis iist sathindo miirokkab tip
kollektorlarda, yani ¢atlarda, kavernalarda vo basqa bosluglarda yigilmisdir. Effuziv siixurlarin
moasamolik vo kegiricilik parametrlori nisbaton asagidir, lakin bazi quyularda effuziv stixurlardan
yiiksok hasilatli ( 500 t\giin) neft fontanlarinin alinmasi1 gostarir ki, onlar yliksok hacm tutumuna
Vo stizma gabiliyyatino malikdirlor.
2.Mezozoy yasl vulkanogen ¢okiintiilorin asinan sothi {izaring, singenetik neftli-qazli ¢okiintiilor
sayilan Eosen vo Maykop ¢okiintiilarinin geyri-uygun yatdiglari vo ya tektonik tomasda olduqlart
saholords, Mezozoy vo Paleogen ¢okiintiilori arasinda amolo golon geyri-uygun yatim sathi
karbohidrogenlorin migrasiya yolu rolunu oynaya bilarlor. Qeyri-uygun yatim miistovisi vo
qurilmalar {izra migrasiya edorok Mezozoy ¢okiintiilorinds toplanan karbohidrogenlarin gorunub
saxlanmasi {iglin Maykop vo gismon Eosen yasl gillor ortiikk funksiyasini yerino yetirdiklori
sahalor neft yataglarinin yaranmasi baximindan perspektivlidirlor.
3.YAC-nin neft-gaz perspektivliyi Mezozoy (Tabasir) ¢okiintiilarinin litoloji-petrofizik baximdan
terrigen, catli-karbonat, vulkanogen-¢6kma vo vulkanogen kollektorlar1 vo onlarin yaratdiglar
geyri-antiklinal tip talalorls alagodardir.
4.Cokakliyin neft-qaz perspektivliyi onun simal-sorq yamacinda Muradxanli-Zoardab sahasinin
¢okakliyin dorin, yani neftgazomalogalmo zonasina torof yonolmis qanadlarindaki osason {ist
Taobagir yash gatli karbonat va terrigen laylari ilo olagedardir vo bu baximdan mahz hamin orazi
Vo ¢okiintiilor axtarig-Kosfiyyat obyektlori kimi boyiik shomiyyato malikdirlor.
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RELATED TO COLLECTOR FEATURES OF ROCKS IN YEVLAX-AGJABADI
DEPRESSION OIL AND GAS PERSPECTIVES
Kh.Z. Mukhtarova, G.C.Nasibova, H.A. Salahov
Azerbaijan State Oil and Industry University
The article considers the distribution of collector rocks in Cretaceous sediments in the Yevlakh-
Agjabadi basin (YAB), changes in petrophysical parameters in individual local uplifts. Maps of
changes in petrophysical parameters of the depression were compiled and their distribution charac-
teristics were studied. The main fields in operation here are Muradkhanli and Zardab. Industrial oil
and gas flows from the upper Cretaceous volcanic sediments in the Muradkhanli field indicate that
the fractured-porous reservoirs formed in the eroded upper parts of the volcanic sediments are an
important object for oil and gas exploration. Hydrocarbon deposits were obtained from both car-
bonate and volcanic-sedimentary rocks of the Upper Cretaceous in the Zardab field. It can be said
that there are favorable conditions for the formation of hydrocarbon deposits in both Cretaceous and
Vulaknogenic sediments in the areas covered
by Paleogene-age clayey sediments, which are not suitable for the washed surface of the Upper Cre-
taceous.
Keywords: thickness, sandstone, limestone, carbonate, porosity, conductivity, oil, gas, effusive
rocks, mezozoy, derivative porosity

OTHOCHUTEJLHO KOJJEKIIUOHHBIX OCOBEHHOCTEM ITOPO/I
EBJIAKC-AT I)KABAJICKOHM JIJENPECCHHU
HE®TET'A3OBBIE IIEPCIIEKTHUBbBI
X.3. Myxraposa, I'.JI. Hacuoosa, X.A. Canaxos

Azepoaiinxanckuii I'ocynapcrBennsiii Yausepcuter Hegru u IlpombinienHocTu

B cratbe paccMmaTpuBaeTCsi pacupeleNIeHHE KOJUIEKTOPHBIX IOPOJ B MEJIOBBIX OTJIOXKEHHSX
EBnaxcko-ArmkabaauHckoro 6acceitna (S1b), usmenenue nerpopuznyeckux napaMmeTpoB B OTIEb-
HBIX JIOKAJBHBIX MNOJHATUAX. COCTaBIEHBI KapThl U3MEHEHUS METPOPHU3NUECKUX MapaMeTpoB Je-
MIPECCHUHU U U3YUEHBI XapaKTEPUCTHKU UX pacipeeneHusi. OCHOBHBIE 1EHCTBYIOIINE MECTOPOKICHUS
- Mypanxannsl u 3apnab. [IpomblinuieHHbIE TOTOKM HEPTH U Ta3a U3 BYJIKAHUYECKHX OTIOXKEHUH
BEPXHEro Mejla Ha MECTOPOXACHUH MypaaxaHibl YKa3plBalOT HAa TO, YTO TPEIIMHOBATO-TIOPUCTHIE
KOJIJIEKTOPBI, 00pa30BaBIINeECs B POAUPOBAHHBIX BEPXHUX YACTAX BYJIKAHUYECKUX OTJIOKEHHMH, SB-
JISIOTCS BAXKHBIM 00BEKTOM /IS pa3BekH HeTH U raza. MecTopoKIeHHS YTIeBOI0POA0B ObLIH IT0-
Jy4eHbl KaK U3 KapOOHATHBIX, TaK U U3 BYJIKAaHOT'€HHO-OCAJOYHBIX MTOPOJ BEpXHEro mMeia 3apaao-
CKOTO MECTOPOXKAeHUsI. MOKHO CKa3aTh, YTO CYLIECTBYIOT OJaronpusaTHbIE YCIOBUS /Ui 00pa3oBa-
HUS 3aJI€7KeN YTIIEBOJOPOAOB KaK B MEJIOBBIX, TAK U B BYJJAKHOI'€HHBIX OTJIOKEHUAX Ha MOKPBITHIX
TEPPUTOPUSIX.

' TMHUCTBIMHU OTIOKEHUSMU TAJIEOTEHOBOIO BO3pacTa, HEMPUTOJHBIMHU JJIs1 Pa3MBITOM IOBEPX-
HOCTH BEPXHETO MeJa.
KiioueBble €JI0Ba: MOIIHOCThb, NMECYAHUK, W3BECTHIK, KapOOHAT, MOPUCTOCTb, NMPOBOAUMOCTS,
He(Th, Ta3, 3¢ (y3uBbI, ME30301, MPOU3BOAHAS IOPUCTOCTD.

72



EKOENERGETIKA 1/2021

V]IK: 66.011

OnTumMu3aums HMKJINYECKHUX MPOIeccOB aICOPOIMU B HEMOABUKHOM CJI0€
daxpaxaun Baau orasl FOcyooB
A3zepOaiixkanckuii Texanyecknii Y HUBepcuTeT
yusfax@mail.ru

Br160p onTUMalIbHBIX BapUAHTOB arla-
paTypHOTro 0(hOpMIICHUS MPOMBITI-TICHHBIX a/1-
copbepoB, B TOM 4YHCJIE HCCIIEIOBaHHE MPO-
MBIIUICHHBIX a7COPOEPOB UMEIOIIUX 3aCTOM-
HbIE 30HBI SBJIAETCS AKTyaJlbHBIM BOIIPOCOM.
Ecnu yuects, uTo mporecc aacopOouuu UIET
OuYeHb OBICTPO, TOT/Ia MOKHO CUUTATh, YTO KH-
HETHKa aJICOPOLINH OTIPENIENIETCS CKOPOCTAMU
BHYTpeHHeH W BHemHer muddysusamu. [lpu
BHEIIHEM MaccOOOMEHE Ha IMPOILECC CHUIIBHO
BIIUSIET €ro ruapoanHaMmudeckuii pexxuM. [lo-
3TOMY IIPU M3Yy4YEHUU IIpoliecca B almaparype
C 3aCTOMHOW 30HOM, JOIYCKAETCsl, YTO B ITOU
30HE cpeJla HEMOIBMKHASL UJIM B OCHOBHOM I10-
TOKe 0OOMEH MPOUCXOIUT OYeHb MesieHHO. Ha
IIPAKTUKE MEXKIy 3aCTOMHOM 30HOU M C JIpy-
UMM YacTSMHU amrmapara, 3a C4eT MHUKpO- U
MaKpo- COOBITHH, BCera HaOMI0aeTCs HEKO-
TOpbIE MacCOOOMEHBIE TTPOIIECCHI.

TunuyHple TUAPOJUHAMUYECKHE MO-
nenu (WaeanbHOE BBITECHEHHUE, HICAIbHOE
cMmemenne, TUQQPy3MoOHHAS W sUeedHas) Xa-
PaKTEepU3yIOTCS PA3TUYHBIMU TUIAPOAMHAMU-
YeCKUMH CTpyKTypamu. Ho B kaxxJioM ciydae
THIPOJIMHAMUYECKHI PEXUM HMEET CBOEOO-
pa3HbBIl CTPOM M OTJIMYAETCS OJHOPOIHOM
CTpyKTypoil. IIpu UX cpaBHEHHH MOXKHO BBI-
SIBUTH BBITOJIHOE cocTosiHue[1,2].

o°c

oC
SVl . De y == SVl L

or

q=K,;-C, -K;-C,

JIJ1st 3aCTOMHOM 30HBI:
oc, @)
? e,
3neck: V-00beM MOTOKa B aficopoepe;

Takxe s dextuBHbIN K0dDPuMeHT nuddy-
3HU:

=dq

D, =8.343-107° -7 (4)

Q- 00BeMHBII pacxo KUAKOCTU WU
rasa;
0- IJIOTHOCTh UCTOYHHKA MACCHI;
C- KOHIIEHTpAIHS aJICOPOTHBRA;

KiroueBble ciioBa: ajgcopOep, HETOABUIKHBIN CIIOH,

oC

+Qa—X1+S(K1-C1—K2 -C,)

73

3acToifHas 30Ha, MOJC/Ib, ONTUMM3AIIH

OTO COCTOSHHE OOBIACHAETCA MHOTHMU
npuynHamMu. B ToM u4ucie, B pa3iMuHbIX Ya-
CTAX azcopOepa yCTaHABIMBAETCS COOCTBEH-
Has CTpyKTypa noroka. [loatomy ruapoanna-
MHKa TOTOKa OecropsiioyHa ¥ B pe3yJbTare
HaOJII0aeTCs MOSIBICHNE 3aCTOMHOM 30HEI. B
TaKUX CIIy4asX TOSIBISETCS HEOOXOIUMOCTh
WCIOJIb30BaTh KOMOMHUPOBAHHYIO MOJIENb
nmyTeM J00aBJICHHS MOJIEIN 3aCTOMHON 30HBI K
T Py3MOHHON MOEIIH.

N3BecTHO, 4TO HEpaBHOMEPHOE pacipe-
JICJICHUE DJIEMEHTOB TOTOKA B aIllapaTe sBJisi-
€TCSl MMPUYMHON 00pa3oBaHMs B CHCTEME 3a-
CTOMHOI 30HEI M3 00BEMOB JKHUJIKOCTEH U Ta-
30B. BerencTBue 3Toro BBIPaKEHHS] CUCTEMBI
pu TOMOTIH MoJieiu T y3un pe3Kko yBeu-
YUBAET MOTPEIIHOCTh. YUYET OTMEYCHHOTO CO-
ObITUS B 00bEMe anmnapaTa V, yka3aH HUXKE B
BUJIE CYMMBI:

V =V1+V32
31ech V1 - ONTHUMAJIbHBIA 00BEM MPOTOYHOM
30HEI;

V2 - OTHOCUTEJIBHBIN 00BEM 3aCTOMHON
30HEI

[TocnegHss 4acth 00beMa OTHOCUTCS K
o0BeMy 3acToiHOM 30HBL. Mogens auddy3un
(1-3) B obmiem cityyae maeTcs B JHTEpaType
[3,4].

1)
)

C1 ¥ C2- KOHIICHTPAXX B IPOTOYHBIX
Y 3aCTOMHBIX 30HAaX;

K1 1 ko- k03¢ dunmeHThI, XapakTepu-
3YIOLIUE CKOPOCTh MEX/y 30HAMH;

V1- onTUMalIbHBIA 00bEM MPOTOYHOM
30HBI;

V2- OTHOCHUTENBHBIN 00BEM 3aCTONHOM
30HBI;

De - addexTuBHBIN KOOPPUIHEHT
maddysun;

T- remneparyp;

9- CKOpOCTh IOTOKA;

X- PacCTOSIHUE;
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S- monepeuHoe ceueHue aacopOIoH-
HOM KOJIOHHBI.

[Toxa3zannbie Bbimie ypaBuenus (1) - (4)
JAI0T BO3MOXKHOCTh YYUTBIBATH 3aCTOHHYIO
30HY ajzcopbepa.

Ancopbuust cmeceit razoB (CO2, CHs u
N2) npoBoauinacs Ha NaX nieonurte. ONbITHBIM
IyTeM M3y4eHbI BBIXOJHBIC KPUBBIC IpoIecca

1,2

W -2E-08)C + 3E-06x +0,0043x
T R2=0,9796

azcopOIMu Ta30BBIX CMecel ¢ ydeToMm u 0e3
ydeTra 3acTOMHOW 30HBI B anucopbepe. Tak
HalpuMep Ha pucyHkax 1 u 2 mokasaHsl aj-
COpOIIMOHHOE PAaBHOBECHUE C YPABHEHUSIMHU JIJIS
kommonenta CO, B azmcopOepe 6e3 yuera 3a-
CTOHHOM 30HBI U C €€ YYETOM IPOUCXOIHUT I10
pa3HON BPEMEHH.

—— CO2

CH4

N2

--------- MNonnHomma nbHa A
(CO2)

300 400

Puc.1 AncopbimonHoe paBHOBecHE B ajicopoepe 6e3 yueTa 3aCTONHOM 30HbI

1,2

C/Co

y = 9E-10x* - 6E-07x° +0,0001x? - 0,0028x -

0,0008
R?=0,9998

—e— (02
CH4
N2

~~~~~~~~~ MonnHomma nbHa A
(Cco2)

400

Puc.2 Ancop6rimonHoe paBHOBeCHE B aJicopOepe C Y4eTOM 3aCTOMHON 30HBI

Taom.1

3HaueHus BpeMsl aICOPOIIMOHHOTO PAaBHOBECHS B 3aBUCHMOCTH 0€3 U C Y4€TOM 3aCTOMHOM
30HBI aJICOPOEPOB

Bpewms, ¢

CH4 N2 COZ

160 190 300

be3 ydera 3acTOMHON 30HBI
C y4eToM 3aCTOMHON 30HbI 110 186 240

B pesynbrare BHISBICHO, UTO acOpOIIMOHHOE paBHOBecue At komroHeHTa CO2 B agcopOepe
0e3 yuera 3aCTOMHOM 30HbI mpoucxoauT yepe3 300 cekyHn, a ¢ ee ydeTom uepe3 240 cekyHI.

D70 siBNIeHUE OOBACHSAETCS TEM, YTO MPH yUeTe 3aCTOMHOM 30HBI MacCOOOMEH B ajcopoepe 3Ha-
YUTEIHHO YITYUIIIaeTCs.

74



EKOENERGETIKA 1/2021

JIUTEPATYPA
1. Kenbrie H.B. OcHoBBI afcopO1imonHoi Texauku — M.: Xumus, 1984. 592 c.
2. 21-s xoudepeHmus, mpoBoauMas B pamkax 'Pamounoii kouBeHiimn OOH 00 M3MeHEHUU KIIH-
mara (COP 21)". ITapux 30.11. - 12.12.2015.
3. Huxudupos N.A. AncopOruonHbie METOIBI B 3K0JOTHH. CapaTOBCKH rocy-1apCTBEHHbIN YHH-
BepcuteT, 2011, 48 c.
4. ®.10. KOcyboB Ancopbuus paszaeneHue razoBsix cmeceid CH4/CO2 B He- MOABIKHOM CIIOE
aacopoenTta. Marepuansr 111 MEXKJIYHApOAHBI HAyYHOH MPAKTUYECKOU KoH(pepeHInH
“bynaroBckue urenus” , 2019, s. 159-162, Kpacnoxap

OPTIMIZATION OF CYCLIC PROCESSES OF ADSORPTION IN A FIXED BED
F.V. Yusubov
Azerbaijan Technical University
yusfax@mail.ru
The article is devoted to the optimization of cyclic adsorption processes in a fixed adsorbent
layer. Uneven distribution of flow elements in the apparatus is the reason for the formation of a stag-
nant zone from gas volumes in the system. Due to this expression of the system, using the diffusion
model, the error increases sharply. A mathematical model of the process of gas evolution (CO2, CH4
and N2) by the adsorption method has been developed.
It was found that the adsorption equilibrium for the CO2 component in the adsorber without
taking into account the stagnant zone occurs after 300 seconds, and with its account after 240 seconds.

SABIT BIR YATAQDA TSIKLIK ADSORBSIYA PROSESLORININ
F.V. Yusubov
Azarbaycan Texniki Universteti

yusfax@mail.ru
Mogals adsorbentin sabit bir yataginda siklik adsorbsiya proseslorinin optimallasdirilmasina
hosr edilmisdir. Aparatdaki axin elementlorinin qeyri-barabor paylanmasi, gazlarm hacmindon
sistemds durgun bir zona meydana golmosinin sobabidir. Naticade diffuziya modelindon istifado
edorak sistemin ifadasi sohvini kaskin gokilda artirir. Qaz garisiglarinin (CO2, CH4 vo N2) adsorbsiya
tisulu ilo ayrilmasi tigiin riyazi model hazirlanmisdir. Durgun zona nazors alinmadan adsorberdoki
CO2 komponenti tigiin adsorbsiya tarazliginin 300 saniyadon sonra vo bununla birlikde 240 saniyadon

sonra nozars alindig askar edildi.
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SAH-DONIZ SAHOSININ PALEOTEKTONIK INKISAFI VO GEOTEM-PERATUR
REJIMI iLO OLAQODAR NEFT-QAZ PERSPEKTIVLIYi
T.A.9liyeva
Azarbaycan Dovlat Neft va Sonaye Universiteti
tanzila.aliyeva@asoiu.edu.az

Sah-doniz qalximi Comubi Abseron
arxipelaginda Bahar yataginin conub-sorg
hissasinda yerlosib, 1954-cii ildo seysmik-
kosfiyyat  islori  naticaesinde  miiayyan
edilmisdir (sokil 1). DQZ profilinin (1956-c1 il)
molumatlarina  asason  burada toplanan
¢okiintiilorin 20 km qalinligda oldugu malum
olmusdur.

1966-67-ci illordo Sah-doniz strukturu
rayonunda seysmik-kosfiyyat islori
apartlmisdir vo  ilk  quyu 1980-ci ildo
qazilmigdir. Sahdoniz yatagi struktur kimi
1983-cii ildo seysmik kasfiyyatla dorin axtaris
gazimasina hazirlanib [1].

Sahdoaniz yataginin conub-qorb
ganadinin taga yaxin hissasindon kegon
qurilma ilo ki osas bloka ayrilir. Qirtlma
boyunca canub-goarb ganad yuxari galxib. Bu
ganadda sahildon 70 km mosafada Qirmakialti
dostosine qazilan kosfiyyat quyusu (SDX-4)
2007-ci ildo Xozor donizi fgiin rekord
dorinliys — 7301 m-o gazilmigdir. Quyu
Mohsuldar gatin (MQ) Balaxani lay dastasinin

Acar s6zldr: tag, horizont, qirtlma, lay

dastasi, braxiantiklinal, paleotektonik
dostasinin {i¢ qumlu horizontunu, QUG, QUQ
lay dostolorini agaraq, Qirmaki lay dostasineg
daxil olmusdur. Qaz hasil olunan kollektordan
asagida daha dorin yeni bir strukturda yiiksok
tozyiqli  kollektor layin  varhigi  agkar
olunmusdur. Novboti bir neg¢o il oarzindo
aparilacaq qazima vo geoloji-geofiziki islorin
molumatlarina  géro  yeni  strukturun
konturlarin1 ~ miioyyanlosdirmok  nazords
tutulur. Bundan slave quyuda aparilan todgiqgat
islori naticasinds hazirda istismar olunan
laylarda da gaz-kondensati miioyyn edilmisdir
ki, bu da yatagi conub istigamatda genislondirir
[2].

Sah-doniz sahasinin geoloji qurulusunda
alt, tist Pliosen va IV Dovr ¢okiintiilori istirak
edirlor. Mohsuldar qat, Agcagil vo Abseron
mortabalorinin  stratiqrafiyast vo litofasial
xtisusiyyatlori Abseron Vo Baki
arxipelaglarinda yerloson qonsu saholords
qazilmis coxsayll struktur-atarig va dorin
Kosfiyyat quyular1 ilo otrafli Gyronilmisdir.
Lakin todgigat sahasinds qazilan quyu
kasilislorinds bu ¢okiintiilor geyd edilmirlor.

VIII, IX, X horizontlarmi, «Fasilo» lay
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Sokil 1. Iemal xarito. Sahv-deniz sahasi

Sah-doniz sahosi Fatmai-Zig antiklinal
zonasinin uzaq canub-sorq batiminda Bahar

76

yatagindan 40 km conub-sorqds yerlosir.
Seysmik-koasfiyyat molumatlarina asason Sah-
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doniz strukturu alt Pliosenin iist hissasino gora
simal-garb-conub-sorq istigamotdo  uzanan
asimmetrik braxiantiklinal qirisiqdir.  Bu
qurisiq dik (22-26°) conub-gorb vo nisbaton
yast1 (20-24%) simlal-sorq ganadlara malikdir
(sokil 2).

Qapali 2500 m izohips iizro qalximin
Olgiilori 19,5x9,5 km togkil edir. qurisigin
hiindiirliiyli ona bitisik olan simal-gorq Vo
conub-gorb sinklinallarina nozoron uygun
olarag 2300 m va 2150 m-dir. Strukturun garb
Vo sorq tagyani hissalorindos uzununa qirilma
geyd olunur. Tadgig olunan sahads palgiq
vulkanlarmin varlig aeromaqnit
molumatlarina goérs geyd edilmisdir.

Sah-daniz ~ strukturunun neftlilik—
gqazliligt  Mohsuldar qatin  kosilisi il
olagolondirilir, xiisusan do — Balaxani, Fasilo,
X, XX, VI, VII, VI lay dossts va horizontlarla
olagolondirilir ki, bunlarin da donizin dorin
yerlorinds 7000 m kimi a¢ilmas1 miimkiindiir
(sokil 3). Olverisli soraito malik olmasi vo
Abseron orazisinin molum neft yataglarina
yaxin yerlogsmasi Sah-doniz sahosinin yiiksok
perspektivli axtaris vo Kkosfiyyat obyekti
oldugunu sdylomoys oasas verir. . Bundan
basqa, Sah-doniz strukturu, hiidudunda uzun
illardan bori istismar olunan neft-qaz yataqlari
yerloson Fatmai-Z1g-Qum-doniz-Bahar
antiklinal zonanin davamidir [3].

Sakil 2. Sah-doniz sahasi. Sxematik struktur xarito
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Sokil 3. Sah-doniz sahasi. Geoloji profil "
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Todgiqatin moqsadi Sah-doniz
galximinin  paleotektonik  inkisafina  vo
geotemperatur soraitino asason neft-qazliligin
giymatlondirilmosidir.

Sah-doniz qalximi neftlilik-qazliligin
olamoti kimi pal¢iq vulkani ilo miirokkab-
losmisdir. Geoloji profildon goriindiiyli kimi,
Sah-doniz strukturunun Pliosendon gec
olmayarag amalagalmosini Abseron-IV Dovr-
do iki uzununa qirtlma ilo miirokkablogmasini
geyd etmak olar. Seysmogeoloji profilin ist
Mohsuldar gat asrina godar darinliyini nazars
alsaq, qurigigin gostordiyimiz  geoloji
zamandan daha tez amalo golmasini ds ehtimal
etmok olar. Qalximin tagina dogru MQ-nin tist
sObasinin qalinhiginin azalmasina gors, qeyd
etmak olar ki. lokal galxim bu geoloji zaman
intervalinda konsedimentasion rejimdo, yani
¢okiintiitoplanma ila eyni vaxtda, lakin ondan
kicik stirotlo inkisaf etmisdir.  Sah-doniz
gqalximi Dordiincti dovrds intensiv inkisafa
malik olmusdur.

Molumdur ki, ¢okiintiitoplanma hovzo-
sindo potensial neftana laylari neftomoalogol-
Monin bas zonasina (NBZ) diisdiikdon sonra
nefttérodon qata ¢evrilirlor vo bu zaman
karbohidrogenlorin miqrasiyasinin 9sas marh-
olasi baglayir. Sah-doniz sahosinin ¢6kma ga-
tinin  kasilisindo Pliosen-IV Dovr  ¢okiintii-
lorinds tizvi maddolorin toplanib saxlanmasi
tictlin alverisli soraito malik olmusdur.

Sah-doniz  sahosinin  ¢okiintii  gatinin
kasilisi dorin quyu molumatlarma osason Ust
Mohsuldar gatin dabanina gadar dyronilmisdir
[4]. Kaosiliso asason demok olar ki, 7 km
qalinhiginda Ust MQ —IV Dévr ¢okiintii qatt
formalagmigdir. Kaosilisdo st Pliosen —
Abseron-1V Dovr ¢ox az hallarda qum laylari
olan gillardan ibaratdir. Lakin Alt Pliosenin
kosilisindo qumluluq artir. Gillor ¢6kmo qatin
kasilisindo ¢oxluq toskil edir. Todgiq olunan
orazido Alt Pliosendon IV Dévra godor (IV
Doévr do daxil olmaqla) zaman intervalinda
¢okiintiitoplanma osason  miixtolif dorinliya
malik su hovzasinds getmisdir.

Beloliklo, c¢okiintii qatinin litofasial
xiisusiyyatlorino asason demok olar ki, burada
tizvi maddonin toplanib saxlanmasi {igiin
kifayat godor alverisli litofasial sorait moveud
olmusgdur. Ona gora do geyd olunan litofasial
komplekslori potensial neftana layi, kimi
giymatlondirmok olar [5,6].

78

Qonsu sahalarin litostratigrafik
kosilisindon istifado edarak, iist Tobagirdon IV
Dovra  godor ¢okiintiitoplanmanin — siiratini
aragdirmaga calismisig. Qeyd  edok Ki,
hovzado Ust Tobasirde ¢okiintiitoplanmanin
stirati 63 m/mln il olmusdur (sokil 4). Cokiintii-
toplanmanin bela siiroti neftlilik-qazlilig: ilo
saciyyalonon hovzolora maxsusdur va bels
stirotlo  toplanan ¢okiintiillords  2%-o godor
tizvi karbon Cy,y toplana bilar [7].

Paleosends ¢okiintiitoplanmanin siirati 32
m/min il toskil etmisdir. Bu yasa malik
cokiintii qatlinda movcud olan paleocografi
soraitdo comi 0,3 %-o gadar Ciz-nin toplanib
saxlanmast miimkiin ola bilor [7]. Buna gors
do hamin zaman kasiminds neftana qatlarinin
movcudlugu miimkiin deyil. Bunu  {izvi
maddolorin kasilis tizro paylanma grafiki do
tosdiq edir. Belo ki, Paleosends iizvi madds
demok olar ki, istirak etmir.

Eosends ¢okiintiitoplanmanin  siirati 40
m/min il toskil etmisdir. Lakin {izvi maddanin
miqdar1 Eosenin gilli ¢okiintiilarinds 0,3-1,2%
-0 (odor doyisir. Maykopda ¢okiintiitop-
lanmanin siirati 60 m/miIn il toskil etmisdir
(sokil 4). Bels siiratlo toplanan ¢okiintiilorda
2%-0 qodar {izvi maddo toplana bilor. Uzvi
maddonin kasilis tizra paylanma grafikinds do
Maykop ¢okiintiilarinds bu migdar oyani
sokildo oziinii biruzo verir. Alt Pliosendo
cokiintiitoplanmanin orta stirati 710 m/min il
olmusdur.  Cokiintiitoplanmanin siirati 660
m/min ildon artiq oldugu hovzalorin ¢okmo
gatinda digor amillor do olverigli oldugu
halda 11-18% -o godor Cyzy toplana bilor [7,8].
Bunu {izvi maddonin kosilis iizro paylanma
grafiki do tosdiq edir. Yoni MQ kasilisinda
klark ododindon artiq miqdarda iizvi maddo
istirak edir.

Agcagil asrindo ¢okiintiitoplanmanin siirati
64 m/mln il olmusdur. Yuxarnda geyd
olundugu kimi, belo siiratlo toplanan
¢okiintiilorda 2%-o godor tizvi madds toplana
bilor. Abseron dovriindo ¢okiintiitoplanmanin
stiroti 834 m/min iltogkil edir (sokil 3) .
Cokiintiitoplanmanin stirati bu godor oldugu
halda hovzonin ¢okmo qatinda digor amillori
nozars almaqla tizvi maddanin migdart 11-18
%- o godor gatir. Nozaro alsaq ki, Abseronun
kosilisinin ¢ox faizini gilli ¢okiintiilor togkil
edir, demak olar ki, bu lay1 potensial neftana
lay1 kimi gqiymotlondirmak olar.
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Sokil 4. Sah-doniz yatagi. Cokiintiitoplanmanin siirat qrafiki

IV Dovrde  ¢Okiintiitoplanmanin  siirati
maksimum hadds 1285 m/mln ils gatir (sokil
4). Lakin siiratin belo yiiksok olmasina
baxmayaraq, ¢okiintiilorin litofasial torkibi
onlarda ¢ox az miqdarda iizvi maddo olmasinm
ehtimal etmoys osas verir.

Qeyd olundugu kimi, Sah-doniz sahasindo
¢okiintiitoplanma hovzasinds Gec Tobasir va
Alt Pliosen —Dérdiincii Dovr zamani arzinds
¢okiintiitoplanma  siiratlorine  goro  Ciay
toplanib saxlanmasi tiglin alverigli sorait
movecud olmusdur.

Cokiintiitoplanma hovzasinin - temperatur
saraitini oyranmoakla, dorinlik boyu neft va
gazin amoalogalmasinin zonalarina uygun galon

temperaturun  hansi dorinlikds yerlosmasini
toyin edib, potensial neftana gatlarinin hansi
zonada yerlosdiyini miioyyan etmok miim-
kiindiir [8,9].

Bunun ti¢iin Sah-doniz sahasindon kegon
seysmogeoloji profilds dorinlik iizra verilon
temperatur giymatlorina goro neftgazomalo-
golominin saquli zonalliq qrafikini qurmusuq
(sokil 5).

Qrafiko asasan demok olar ki, Sah-doniz
sahoasindo neftomologalmonin bas zonasinin
baslangici toxminan 2000-2500 m doarinlikdan
baslayir vo asagi haddi iso 9000 m darinlikds
yerlosir (144,6° C).
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Sakil 5. Sah-daniz sahasi. NeftqaZQmelégalmanin saquli zonalliq qrafiki

Baxilan todgigat sahasinds 3000 -9000
m dorinlik intervali Ust MQ ¢okiintiilorinin,
9000 m —asagida iso alt MQ ¢okiintiilarinin
geotermik soraitini saciyyslondirir. Bu da onu
gostorir ki,  Sah-doniz sahasindo  bizim

alimizds olan profilo vo temperatur giymatlo-
rina osassn, 2000-2500 m-don 9000- m do-
rinlik intervalinda yerlogon potensial neft ana
laylart neftomologalmo ocaqglar kimi, sonaye
ohomiyyatli neft hasil eds bilarlor (sokil 4).
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Seysmogeoloji profildo dorinlik tizra
geyd olunmus temperatur giymatlorina asasan
mioyyan etmisik ki, Sah-donizds toexminan
300 m dorinliys godor diagenez, 300 m —dan
2000 m-5 godor protokatagenez, 2000 m-don
9000 m-o q@odor dorinlik intervalinda
mezokatagenezin miixtalif moarhalalari (MKj,
MKz, MK3) vo geyd olunan darinlikdon
asagida iso MK4, MKs gazomalagalmonin bas
zonast yerlosir. Kosilisdon goriindiiyii kimi,
Abseronun ¢ox hissesi vo Ust MQ-nin
dabanina qodor  (Fasilo lay dastesinoe gadar)
neftomoalogolmonin bas zonasinda yerloasirlor.
Alt MQ siixur komplekslari iso gazomolo-
golmanin bas zonasindadirlar. Bu da onu
demoays osas verir ki, alt Pliosen gisman
neftamoalogolmonin bas zonasinda olub, 6z
neftomologotirmo potensialini realizo
etmokdadir (sokil 4) .

Onu da geyd etmok lazimdir ki, Sah-
doniz sahasinin ¢okma qatinin kasilisinda lizvi
maddonin miqdari Eosenda 05-15 %
arasinda, Maykopda (Oliqosen-Miosen) 0,5-
1,2% , MQ —da iso iso 0,5% toskil edir
[10,11].

Aparilan tohlillordon goriindiiyi kimi,
Sah-doniz sahasindo MQ Kasilisinin tabii
rezervuarlart  ehtimal etmok olar ki,
neftamolagalmanin va gazamalagalmonin bas
zonasinda olan , Klark oadadinden boyiik UM
potensialina malik olan hom MQ-nin 6ziiniin
hom do Paleogen-Miosen ¢okiintiilorindan
hasil olunan karbohidrogenlarlo doydurul-
musdur.

NOTICOLOR Beloliklo, Sah-doniz saho-
sindo  Mezokaynozoy ¢okiintiilarinds sanaye
ohomiyyatli neftqaztérodo bilon  Paleogen-
Miosenin vo MQ-1n potensial neft-qaztoradon
laylaridir.  Sah-doniz sahssi iizro aparilan
tohlillor asagidaki naticalora golmoys imkan
Verir.

-.¢Okiintlitoplanmanin  siirat grafikindan
goriindiiyii kimi ¢okiintii toplanmanin  on
boyiik siirati ( 720 m/min il ) erkoan Pliosends,
Abseron oasrinds (833,3 m/min il ) va IV
Dovrde (1285 m/min il ) olmusdur. Bu da
biitovlikde Pliosen dovriinds ¢okiintiilorda
iizvi maddonin toplanib saxlanilmasi {i¢iin
olverigli paleotektonik soraitin ~ olmasini
gosdorir.

- Sah-doniz sahssindo layiho dorinliyi
6500-7000 m olan quyularin qazilmasi toklif
olunur va layiha edilon quyular MQ Kasilisini
fasilo lay dostasino kimi, sonuncu da daxil
olmagla agmalidir.

-Sah-doniz sahosindo Paleogen —Miosen va
Maykop c¢okiintiilori neftomalogalmanin bas
zonasmi  kegib, qazomologalmonin  bas
zonasina daxil olmuslar vo 6z qazomalagalma
potensiallarini realizo edirlor. Bu hal baxilan
lokal qalxmmin artiq formalasdigi zamana
uygun golir. Paleogen-Miosen va Maykop
¢okiintiilorinin -~ omologatirdiyi  karbohid-
rogenlorin miqrasiyasinin bas marholasi, lokal
qalximm  formalagsmasindan sonra  bas
vermisdir vo bu voziyyst onun neft vo qazliliq
perspektivliyinin yiiksok olmasini demays 2sas
VErir.
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2015, p.7-13).

PALEOTECTONIC EVOLUTION OF THE SHAH-DENIZ FIELD AND OIL AND GAS
PROSPECTIVENESS RELATED WITH GEOTEMPERATURE REGIME
T.A.Aliyeva

Azerbaijan State Oil and Industry University

Oil and gas potential of the Shahdeniz area associated with paleotectonic evolution and geo-
thermal environment is given in the article. Results of this research revealed that Paleogene-Miocene
and Maykopian sediments of the Shahdeniz field had passed through the main oil generation zone,
are within the main gas generation zone and currently actualizing their gas generation potential. This
situation corresponds to time when the uplift under investigation had already been formed. The main
stage of hydrocarbon migration, took place after formation of the local uplift and the situation above
is the reason for high estimation of its oil and gas potential.

HAJTEOTEKTOHUYECKAS 9BOJIOUUA MECTOPOXIAEHUSA IHAX-ITEHU3 U ET'O
HE®TEI'ASOHOCTHOCTD CBA3AHHASA C TEOTEMIIEPATYPHBIM PEXKUMOM
T.A. AsmmeBa
A3zepOaiinxanckuii I'ocynapcrBennsblit Yausepcurter Hedpru n IIpombinienHocTn

B craThe M3110KEHEI CBCACHUA O He(l)TGFaSOHOCHOCTI/I MCCTOPOKACHUA H_IaXI[eHI/IS CBSI3aHHOM
C MaJICOTEeKTOHUYECKOM SBONIOIHMEH U re0TepMalibHOM 00CTaHOBKOM. Pe3ynbTaThl 3TOro nccienoBa-
HUA I10Ka3aJld, 4TO IIaJICOI'€H-MHOLICHOBLIC U MalKOIICKHE OTIOKECHUSA MCCTOPOKIACHUSA H_[aXZIGHI/I?;
PO/ Yepe3 OCHOBHYIO 30HY T'eHepalui He(hTH, HaXOATCs B Mpeiesiax OCHOBHOM 30HbI TeHepaluu
ra3a ¥ B HACTOAIIEE BPEMsl PEIM3yIOT CBOM MOTEHIIMAJI T€HEpaIuu raza. ITo COOBITHE COOTBET-
CTBYET BPEMEHH, KOT/Ia HCcCeAyeMoe OJHATHE YKe chopMupoBaiock. OCHOBHAs CTAUsl MUTPALIUN
YTJIEBOJIOPOJIOB  MPOM30IILIA Mocie (GOPMHUPOBAHUS JIOKAIBHOTO TOIHSATHS, U OMHMCAHHAS BHIIIE
cxeMma SIBIISIeTCS] MPUYMHON BBICOKOM OILIEHKH €ro HeTera3oHOCHOCTH.
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QUYUAGZI KiPKOCIN iSINO BORULARDAKI MAYENIN DOYUNTULU
XARAKTERLI ROQSi HOROKOTINDO DiNAMIiKi DAYANAQLIGA TODQIiQi
T.U. Xankisiyeva, R.M. 9fandiyev
Azarbaycan Dovlat Neft va Sonaye Universiteti

Stangli quyu nasos qurgusu tizarinds aparilan
yuxaridaki todgiqatlarin tohlili gostarir Ki,
nasos qurgusunun quyuagzi kipkaoc diiyiiniiniin
pardaglanmis stokunun harokatindon asili
olaraq asagidaki  soboblordon  qurgunun
tarazlig1 pozulur.

Molumdur ki, nasosun borularina daxil
olan mayenin (neftin) doylintiili verimi vo
mayenin tozyiqi bu nasos qurgusu sisteminda
Va elaca do onun quyuagzi kipkac dityliniinds
rags rezonansi yarada bilir. Bu ddylintii maye
(neft) axminin geyri- barabarliyi vo miixtolif
klapanlarin (nasosun sovurma vo vurma) isi
zamani yaranan hidravliki  zorbalor ilo
olagodardir [1, 2].

Maye  axinmin  qeyri-baraborliyi
nasoslarin kinematikasi vo onlarin is rejimlori
ilo miioyyanlosir.

Mayenin verilmasinds vaxt miiddatine
gora doylintiilarin periodik dayigsmasi ganunu
cox mirokkobdir., Amma maye aximinin
stiratini  geyri-borabarliyin kigik olmasi ilo
olagodar  olaraq  periodik  funksiyaya
aproksimasiya edok:

=9 +4 cospt (1)

Qeyd edak ki,

(3) ifadasini (4) -da yerins qoysaq alariq:

Acar sozlar: Stangli quyu nasos qurgusu, quyuagzi
Kipkoc diiyiinii, rogsi horokat, doyiintiilii xarakter,
ki¢ik amplitudlu siirot, pardagqlanmis stok, ragslarin
tezliyi, hayacanlandirici amsal.

burada 190 — mayenin orta siirati; Ja- siirot
doylintiistiniin tezliyidir.

Bunun ii¢lin maye axmin borularda
harakatinin diferensial tanliyindon istifads
edok:

o'y o’y

EJ — -+ (mmaye + mstanq)y =0

)
burada EJ — borularin en kasiyinin (ayilmada)
sortliyi; y(x,t) — borularin dinamik ayintisi;
Mmaye — vahid uzunluga diison mayenin kiitlasi;
Mporu  —borularin  vahid uzunluga diisen
kiitlasini ifads edir.

Qobul  edok ki,  pardaqlanmis
(cilalanmis) kipkaC stokunun yuxari ucu sort
deyil, onda (1) tonliyinin hollini asagidaki
sokilds axtaraq [3, 4]:

yx,t) = f. (t)sin”l—”x, (h=12n..)
3)

burada fn(t) — cilalanmis stokun (stanglarla

birlikdo) horokst xarakterini miioyyon edon
ixtiyari vaxt funksiyasidir. | — stokun (vo ya
stokla birlikdo stanqglarin) uzunlugu.

d*f (t) N n’z’ Mgy

9, << % (% +8, coswt) ~$ +29.9, coswt (4)
2_2
i If B 29,9 cospt |f (t)=0 (5
m
maye

dt? 1> m__+m

maye stang

voya

d%nz(thwf(l—Zun cospt)f (t)=0, (n :1,2’“_) ©)

= — 9% — n-ci tsiklde stokun stanglarla

n m n%xz?
burada @, = I(D.\/ maye \/ E ;
m +m

maye stang

birlikda) maxsusi ragslarinin tezliyidir.

m

maye
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9, -9

a — hoyacanlandirma omsalidir.

e B
S
m

maye

|2
Molumdur ki, £, -0 onda ¢ Vo O, arasinda

2 _1 =123 (@
20, i’( ,2,3..) (1)

On ¢ox praktiki ohamiyyat kosb edon dinamiki dayanagsizligin sarhadi n=1 giymatindoki
oblastdir (sok.1).

o/20
1,4
//
1,2
1,0
0,8
0,6
0 0,2 0,4 u
Sok.1. /2w = () asilih@
P 2122 (g
20 2
Onda n =1 olanda macburedici amsal iigiin ifadoni belo yazmagq olar:
G Kk
U=—=. 5 9)
4, 1-Kk
o1 20 parametri ilo p macburedici arasindaki asililiq omsali (sok.1) aliriq;
burada
ke (10)
l9kr

9 =% By
I mmaye

mayenin nasos borularmdaki kritik siiratidir.

Miiayyan yaxinlasma ilo mayenin kritik siiratine nazaran siiratin orta giymatini gotiirsok, onda
borularda dinamik deyil, statik dayanaqgsizliq alds etmis olariq. Onda n=1 qiymati ti¢iin (6) tonliyini
asagidaki kimi yazmagq olar:

d2f(t) 27° Mo
dtZ( )_ |2 m +ym ) '9(1 ) "gkr COS(p'[ = O (12)

maye stok

Zaman miiddoti ii¢lin Olglisiiz parametr kimi 27 = ¢t daxil etsok, onda yuxaridaki tonliyi
xarakteristik formada belo gevro bilorik [ 5, 6]:
d?f(z)
2

+(a—2pcos2z)f(r)=0 (13)
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2
472- . mmaye Lgalgm
2 2
I mmaye + m§t0k (0

Qiymoatlondirma gostarir ki, stok sisteminds ragslorin rezonanst 0,1 <y < 7,5 yaranir.

burada a=0, ¥ =

Beloliklo, bunlara uygun asagidaki noticolori e Mayenin siiratinin amplitudu yiiksaldikca

gostormok olar: hamar stok sisteminin dinamiki dayanagsizliq
¢ Nasos borularina daxil olan maye aximinin oblastinin eni bdyiiyacak. Clinki
ki¢ik amplitudlu stiratlo harokot xarakterinds hoyacanlandirici (macburedici) omsal yiiksalir.
Kipkoc hamar stok sisteminin dinamiki e Hamar stok sisteminin rogslorinin tezliyi
dayanagsizliginda (rezonansinda) o vaxt alinir mayenin horakat siiratinin amplitudunun orta
ki, doyiintiinlin stratinin tezliyi va rogslorin giymatindon asihidir.

moxsusi  tezliyi  asagidaki  miinasibati

) p _1
odayacok: — =—, (A =1,2,3,....).
20 A
XULASO

Mogaloda stanqli derinliknasos quyulari quyuagzi kipkocinin isina nasos-kompressor
borularindaki mayenin doyiintiilii xarakterli rogsi harokatinds dinamik dayanatliys todqiq edilmisdir.

Nasos-kompressor borular1 kemarilo stanglar komori arasindaki silindrik halqovi fozada maye
axminin  kigik amplitudlu siirotlo  horokot xarakterinde kipkac stok sisteminin dinamik
doyanatsizliyinda (rezonansinda) o zaman alinir ki, doyiintiilorin siirat tezliyi va rogslorin maxsusi
tezliyi miioyyan miinasibati 6dayacakdir.

Mayenin horakat siiratinin rogslor amplitudu yiiksaldikca, stok sisteminin dinamik
doyanatsizlik sahasi geniglonacokdir, ona gors ki, hayacanlandirict amsalin qiymati yiiksokdir.

Miioyyon olunmusdur ki, stok sisteminin ragslorinin tezliyi mayenin harokat siiratinin
amplidunun orta giymatindan asilidir.
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HCCJEIOBAHUE TUHAMHAYECKONU YCTOMUYNUBOCTH B KOJIEBATEJIbHOM
ABMKEHUUN C XAPAKTEPOM ITIYJbCAINUU ) KUIKOCTHU B TPYBAX HA PABOTY
YCTBEBOI'O CAJIBHUKA
T.Y. Xankummuena, P.M. D¢penauen
Azepoaiinxanckuii I'ocynapcrsennsiii Yuusepcuter Hedtu u IlpombinienHocTH

B craTbe nccnenoBana JUHAMUYECKas yCTOMUYMBOCTD B KOJI€OATEIIbHOM JIBUKEHUH KHUJIKOCTH
B HAaCOCHO-KOMITPECCOPHBIX TPYOax Ha pabOTy yCTHEBOTO CaJIbHUKA INTAHTOBBIX TMTyOMHHO HACOC-
HBIX CKBAYKUH C XapaKTEPOM ITyJIbCALUN.

B nunmHapudecku KOJIBLIEBOM IPOCTPAHCTBE MEKIY KOJOHKONW HAaCOCHO-KOMIIPECCOPHBIX
TpYO M KOJIOHHBI IITAHT B XapaKTepe ABHKEHHSI CO CKOPOCTBIO MaJIEHbKOW aMILTUTYA0M OTOK KU/JI-
KOCTH B IMHAMUYECKOM HEYCTOMUMBOCTH (pPE30HAHCE) TOI/la MOIydaeTcs, Korja 4acTora CKOpOCTH
1 4acTOTa CBOMX KOJIeOaHUM OyJeT ylOoBIETBOPUTh ONPEEICHHOE COOTHOLICHUU.

C yBennueHHeM aMIUTUTYAbl KOJICOaHU CKOPOCTH IBMIKECHUS JKUIKOCTH, IIOMIAIh TUHAMHU-
YEeCKOH HEYCTOMYMBOCTH CUCTEMBI ITOKA OYET pacIupsTCs, TaK Kak 3HaueHue ko3 duumenra Bo3-
MYIIeHHUS OYAET MOBBIILIATHCS.

VY CTaHOBIIEHO YTO, 4YaCTOTA KOJEOAHUI CUCTEMBI ITOKA 3aBUCUT OT CPEIHET0 3HAYCHUS CKO-
POCTH IBU>KEHMS )KUJIKOCTH.

KuroueBble cioBa: [llTanroBas HacocHasi yCTaHOBKA, YCTbEBOM y3ell, KojeOaTeabHOe JIBU-
JKEHUE, IYJIbCUPYIOIIUI XapakTep, Majlas aMIUIMTYAHAasi CKOPOCTb, ITOJIMPOBAHHBIN IPHUKIAN, 4a-
cToTa KosiebaHuii, ko puireHT Bo30yxKaeHus.

OF DYNAMIC STABILITY IN KOLEBATELNY MOVEMENT WITH CHARACTER OF
PULSATION OF LIQUID IN PIPES FOR WORK OF USTYEVO SEAL
T.U. Khankishiyeva, R.M. Efendiyev
Azerbaijan State Oil and Industry University

The article investigates the dynamic stability in the oscillatory motion of liquid in the tubing
for the operation of the wellhead stuffing box of sucker rod pumping wells with the nature of
pulsations.

In the cylindrically annular space between the tubing string and the rod string in the nature of
movement with a small amplitude velocity, the fluid flow in dynamic instability (resonance) is then
obtained when the frequency of the velocity and the frequency of its oscillations satisfy a certain ratio.

With an increase in the amplitude of fluctuations in the velocity of fluid movement, the area
of dynamic instability of the rod system will expand, since the value of the perturbation coefficient
will increase.

It was found that the oscillation frequency of the rod system depends on the average value of
the fluid velocity.

Key words: Sucker rod pumping unit, wellhead assembly, oscillatory motion, pulsating
character, low amplitude velocity, polished butt, vibration frequency, excitation coefficient.
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TRANSMIiSSiYA YAGLARININ SIXLIGININ DOYiSMO DINAMIKASI
N.T. 9liyeva, N.N. 9liyev
Azarbaycan Dovlat Neft va Sanaye Universiteti
Abstrakt: Magalada amtoa va istehsalatda istismar saraitinds KamAZ avtomobillarinin transmissiya
aqreqatlarinda istismar xassalarine géra barpa edilmis transmissiya yaguun TCn-15K sixhigi dayismo
dinamikasimin miiqayisali tadqiqi gostorilmis va Nazordan kegirilmigdir.

Miihorrikin  istismart zamani trans-
missiya yaglarinin is¢i temperaturu yiiksalir vo
bu temperatur yiiksalmasi yaglarin 6zliilik vo
sixlig1 kimi vacib gostaricilarinin doyismasina
sobab olur. Tullant1 hissaciklori vo miiharrik
sathlorindon asinmis metal hissolori yaglarin
torkibindo toplanir. Zaman kegdikco bu
transmissiya yagi funksional xiisusiyyatlorini
itirir vo yeni transmissiya yaglari ilo avozlon-
mosi talob olunur. Transmissiya yaglarinin
giindalik istifado olunan mexanizmloarda
istifado olundugunu nazors alsag, transmissiya
yaglarinin tez-tez atilmasi ciddi narahatliq
monbayino  ¢evrilmisdir. Miiasir  dovrds
islonmis yaglarin iqtisadiyyata vo otraf miihitin
tohliikasizliyine  monfi tosiri daha ¢ox
misahido olunur. Hazirda diinyanin oksar
olkolori otraf miihitin ¢irklonmasina sabab olan
tohliikalora ciddi diqgst yetirarok tullantilarin
Vo ya istifado olunmus transmissiya yaglarinin
regenerasiya prosesini giindoma gotirmisdir.

Transmissiya aqreqatlarinda transmis-
siya yaglarmin istismar1 zamani gostaricilorin
maksimal giymatino catdigda onu tozasi ilo
ovaz etmak lazimdir. Transmissiya detallarinin
uzundmiirlii islomasi yaglarin vaxtinda doyis-
mosindon asilidir. Oz xassalorini itirdikdan
sonra gecikma ilo yagin avozlonmosi Fi©-nm
azalmasina vo transmissiya mexanizmlorinin
torkib hissalorinin yiiksok yeyilmasina gatirib
cixarir. Bunun iiglin transmissiya yaglarinin
osas fiziki-kimyavi vo istismar gostaricilorinin

P, kgm?

Acar sozlor: transmissiya yagi, transmissiya
aqreqatlari, KamAZ avtomobili, sixliq.

doyismo dinamikasini bilmok lazimdir. Yag-
larin  keyfiyyotino tosir gOstoron miithiim
gostaricilordon biri sixliq hesab edilir [1-5].

Transmissiya yaglarinin  keyfiyyati
sado laboratoriya cihazlarinda vo on miiasir
tokmillogdirilmis ~ avadanhglarda  yerino
yetirilon miixtalif tsullarla nozarat olunur.
Bugiinkii giin transmissiya yaglarinin biitlin
sinaq usullari iki qrupa boliiniir: fiziki-Kimyavi
vo istismar. Fiziki-kimyovi xarakteristikalar
yaglarin  fiziki vo Kkimyavi voziyyatini
miioyyan edir, yaglarin fasilosiz olaraq doyison
miirokkob soraitlordo mexanizmlorin etibarl
islomasini tomin edon nozarot gabiliyyati iso
istismar xassalorins aiddir [6-8].

Istismar  prosesinde  transmissiya
yaglarinin sixhiginin doyismo dinamikasinin
askar edilmosi, homginin ilkin TCn-15K vo
barpa edilmis yagin miiqayisoli sinaqglarimin
aparilmast moagsadilo miixtslif modifikasiyali
iki qrup KAMAZ avtomobillarinds tadqiqatlar
aparilmigdir. Birinci qrup ilkin TCn-15K  ya-
ginda isloyan avtomobillari 6ziinds birlogdirir.
Ikinci qrup avtomobillordo istismar xarak-
teristikalarina gors barpa edilmis transmissiya
yaglarindan istifade edilmisdir. Transmissiya
yaglar1 nlimunalorinin siirot qutusunda, orta vo
arxa korpiido sixliginin miioyyan edilmosi
todqgiqatlarinin - alinmisg  naticolori  asasinda
transmissiya aqreqatlarinda sixligin doyis-
mosinin avtomobillorin yiiriisiindon asililiq
grafiklori qurulmusdur (sokil 1-3).
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Saokil 1. KamAZ avtomobillarinin siirat qutusunda transmissiya yaglarinin sixliginin p doyismasinin
yiiriisdon S asililig1: stat, borpa olunmus yag p, kg/m?
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Sakil 2. KamAZ avtomobillarinin orta kdrpiisiinds transmissiya yaglarinin sixligiin p doyismasinin
yiiriisdon S asililig1: stat, barpa olunmus yag 891 891,35 891,7 892,05 892,4 892,75 893,1 893,45
893,803691215182124273033363942454851 S, teic. kM. 890,5 891,5 892,5 893,5 894,5
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Sokil 3. KamAZ avtomobillorinin arxa korpiisiinds transmissiya yaglarinin sixligmin p
doyismasinin yiirligdon S asililigy, stat, borpa olunmus yag

Alinmis noticolor orta qiymsato
gotirilmigdir. Tadqgiqatlar naticosindo miioyyon
edilmisdir ki, stat TCn-15K transmissiya
yaginin sixliginin orta qiymati siirat qutusunda
todqgiqatlar1 dovriindo 51000 km yiiriisdo 891
kg/m3-don 893,6 kg/m3-o godor yiiksolmisdir.
Siirat qutusunda barpa edilmis yagin sixligimin
orta giymati 51000 km yiiriisdo 891 kg/m3-dan
893,5 kg/mi-o qodor vyiiksolmisdir. Orta
korpiide stat TCn-15K yaginin sixliginin orta
giymati todqigatlarm sonunda 891 kg/m3-don
898 kg/m3-o godar yiiksolmisdir. berpa edilmis
transmissiya yaginin sixliginin orta qiymoti
orta korpiide 51000 km yiiriisdo 891 kg/m3-dan
897,6 kg/m3-o qodor yiiksolmisdir. Arxa
korpiide stat TCn-15K yaginin sixliginin orta
giymati tadgiqatlar dovriinde 51000 km yiiriis

ilo 891 kg/m3-don 8955 kg/m3-0 qodor
yiiksolmisdir. Borpa edilmis transmissiya
yaginda todqigatlarin sonunda sixligin orta
giymati 891 kg/m3-don 895,2 kg/m3-o godor
yiiksalmigdir.

Notico: KamAZ avtomobillorinin
biitlin transmissiya aqreqatlarinda transmissiya
yaglarinin  sixliginin  doyismo  dinamikasi
praktiki olaraq eynidir. 0 kmd-oan 21000 km-o
godor yiiriisdo sixligin intensiv  yiiksalmasi
movcud istismar dovriindo  transmissiya
yaglarinda yeyilma mohsullarmin (damir,
xrom, nikel) vo hall olmayan garisiglarin
toplanmasi naticasinds bas verir. Transmissiya
yaglarinin aparilmig miiqayisali todqiqatlar
gostormigdir ki, borpa edilmis yag keyfiyyatino
goro stat TCn-15K yagina uygun golir.
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JNHAMUKA UBMEHEHUA IVNIOTHOCTU TPAHCMUCCHOHHOI'O MACJIA
H.T. AnueBa, H.H. AinueB
AzepOaiinxanckuii I'ocynapcreennslii YHusepcurer Hedptu u IIpombinieHHOCTH

B crarbe npencraBiieHbl CPABHUTEIBHBIE UCCIEA0BAHUS U PACCMOTPEHA JUHAMHUKA U3MEHE-
HUS IUIOTHOCTU TOBapHOro TpancMmuccuoHHoro Macia TCn-15K u BoccTaHOBIIEHHOT 0, 110 3KCILTya-
TAI[MOHHBIM CBOICTBaM, B arperarax TpaHcMmuccuu aBTomoOuieil KamA3 B ycnoBusix mpous3BoJ-
CTBEHHOM DKCILTyaTalNH.

Knwuesvie cnoga: TpaHCMUCCHOHHOE Maciio, arperarsl TpaHcMUcCcHU, aBToMoOmu KamA3,
IIJIOTHOCTb.

CHANGE DYNAMICS OF DENSITY OF TRANSMISSION OILS
N.T. 9liyeva, N.N.Oliyev
Azerbaijan State Oil and Industrial University
The article presents a comparative study of the dynamics of changes in the density of TCn-
15K of regenerated transmission oil in the transmission units of KamAZ cars in the conditions of
operation in commodity and production.
Key Words: transmission oil, transmission units, a KamAZ car, density.
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FOVQOLADO HALLARIN QARSISININ ALINMASINDA VO NOTiCOLORIN ARADAN
QALDIRILMASINDA ROBOTOTEXNIKANIN TOTBiQI MOSOLOLORI
Hacizadas A.A.

Azorbaycan Memarlq va Insaat Universiteti
E-mail: anar.hacizade.1991@mail.ru

Abstrakt:. Févaqglads hallarin naticalorinin aradan qaldirilarkon xtisusi

riskli axtaris va qoza-

xilasetma islori zamani robotlasdiriimig texniki vasitalorin totbiq edilmasinda asas magsad xilasedicilorin
tahliikasizliyinin artirdmasi, onlarin hayatimin miihafiza olunmasidir. Bels yansmanmin hayata kegirilmasi
insanin halak olmasi naticasinda doviata dayan miimkiin zararin giymatlondirilmasina asaslanir.

Giris. Diinyada bas veron texnogen mangali
fovgolado hadisolorin 2/3 hissasi nogliyyatda
bas veron gozalarla xarakterizo olunur. Yerdo
galan digor licdo bir hissoni sonaye vo enerji
obyektlorinds bag veran iri hacmli yanginlar vo
digor texnogen folakatlor toskil edir.

Son illords istehsalat vo sonayedo texniki
toraqqinin nailiyyatlori artdiqca, eyni zamanda
tohliikosizlik  masolosine  xiisusi  diqqgot
ayrilmaga baslanilmigdir. Miiasir miirokkob
istehsal prosesi getdikco yiiksok doracali
etibarliq prinsipiilo layiholonir. Lakin aydin
masoladir ki, miitloq qozasiz voziyyat mévcud
deyildir.

Osas hissa.Yaranmis qoza voziyyatlorino
zarargokmislori hadiso zonasindan evakuasiya
etmok, iri hocmli yanginlar1 sondiirmok va
digor fovgelads hallarin noticolorini aradan
gqaldirmaq Uclin  insan  giicii  kifayot
etmir.Xiisusi riskli axtaris vo goza-xilasetmo
islorinin  aparilmasi  licin  texnika o
texnologiyanin totbiq edilmasi somaraliliyinin
osas gostaricilori fovgolado hallar zonasindan
xilas edilmis insanlarin sayr vo bir sutka
orzindo onun mohdudlasdirilmasi ehtimalinin
qiymatidir. Qeyd olunan islorin yiiksok
soviyyado yerino yetirilmasi liglin totbiq
olunan texnika vo texnologiya biitliin islor
kompleksinin ~ minimum  vaxt  orzinda
aparilmasimi tomin etmolidir. Fdvgolado
hallarin xabordar edilmasi vo naticolarinin
aradan qaldirilmas1 ilo olaqodar islorin
aparilmasi1 miiddstinin azaldilmasi iigiin bir
sira tapsiriqlar kompleksi hall olunmalidir.
Bunlardan biri da xiisusi riskli axtaris va qoza-
xilasetmo iglorinin aparilmasi ii¢lin miiasir
texnika vo texnologiyanin yaradilmasi vo
totbiq edilmosidir. Hal-hazirda Azarbaycan
Respublikas1 Fovgolado Hallar Nazirliyinin
miivafiq qurumlarinin  miasir texnika vo
texnologiyalarla  tochiz  edilmosi  xiisusi

Acar _sozlar:
galdirilmasi, févqolados hal, xilasetma islori.
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robototexnika, naticolorin aradan
programla hoyata kecirilir[2]. Beynolxalq
tocriibo nozoro alinmagla, fovgolado hallarin
naticalorinin - aradan  qaldirilmasi1  zamani
xUsusi riskli axtaris vo qoza-xilasetmo
omoliyyatlarinin vo miihafizo todbirlorinin
hayata kecirilmasi sahosindo miiasir texnika vo
texnologiyalarin totbiq edilmosi ilo bagh
tadbirlor goriliir.Son illordo texniki tochizat
soviyyosi artmig,miiasir axtaris vo (oza-
xilasetmo masinlari, aqreqatlari, avadanliq vo
kompleksloari, o climladon osason Almaniya vo
Fransa istehsali olan 300-0 yaxin miixtolif
toyinath  yanginsondiirms  avtomobillari,
onlarla adad hiindiirliikk nardivanlari, xilasetma
islorinin aparilmasinda istifado olunan 200-92
yaxin xisusi texnika, onlarla VVM markali
motosikletlor, bir nego mobil hospital, tocili
tibbi yardim vo sanitar masinlari, Hammer
markali  radiosistemli  xiisusi  toyinath
avtomobillor, qoza-xilasetmo avtomobillori,
xilasetmo mantogolari ligiin 100-9 yaxin soyyar
vaqonlar, donizds xilasetma omoliyyatlari
liclin yiiksokstiratli vo coxfunksiyali katerlor,
sularda xilasetma islorini hoyata kegirmok
liclin onlarla miixtalif 6l¢iilii katerlor, aviasiya
xidmatinin togkili tiglin bir ne¢o adod BE-200
amfibiya tipli xiisusi toyinatli toyyara, Mi-17-
IV tipli vertolyotlar, yanginsondiironlor ii¢lin
xeyli xilisus1 geyim dastlori, homginin sularda
xilasedicilor {iclin geyim dostlori vo miixtolif
adda digor xiisusi texniki vasitolor alinmisdir.
Hom texnogen, hom do tobii xarakterli
fovgolado hallarin naticalarinin logv edilmasi
iizro bir sira yeni texnologiyalar totbiq
edilmisdir. Sonayedo, energetikada, nogliy-
yatda vo s. tohliiko potensialli obyektlora,
hadisalara va proseslora monitoring sisteminin
texniki blindvrasi xeyli mohkomlonmigdir.
Axtarts vo goza-xilasetmo islorinin
aparilmasi zamani totbiq olunan texnika vo
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texnologiyanin  osas
asagidakilardir [3]:

e fovgolads hallarin monitoringi va logv
edilmasi Tliclin hava, yeristii vo sualti
tipli miiasir robotlasdiriimis
komplekslorin yaradilmasi vo totbiq
edilmosi;

e fovqgolado hallar zamani
zoarargokonlorin axtarisi tiglin miixtolif
fiziki prinsiplora osaslanan cihaz veo

inkisaf istiqamatlori

sistemlorin  yaradilmasi vo  totbiq
edilmoasi;
e sassisi yiliksok kecid qabiliyyatino

imkan veron, xlsusi avadanliqlarla
tochiz olunmug goza-xilasetmo
masinlar1 kompleksinin hazirlanmasi;
e (goza-xilasetmo islorinin tomin
olunmasi {i¢iin miithandis vasitalorinin
hazirlanmasi vo totbiq edilmasi;
e yeni nosil qoza-xilasetmo alotlorinin

(hidravlik, hidrodinamik,
hidroimpulslu, pnevmatik, elektrik)
modernlosdirilmasi;

Sokil 1. “Vanquard” robotu

“Defender” markali robotun osas toyinati
partlatis tohliikoli ogyalarin axtarisi, daginmast
vo  zorarsizlogdirilmosidir.  Robot  uzaq
maosafodan idarsetms konsolu vasitosilo iddars
olunur. Bu konsul simli vo simsiz rabito
vasitosiylo robotu idaro edir. “Vanquard”
markal1 robotexnika da eyni toyinath islorin
goriilmosinds istifads olunur. Osas 6zalliyi
pillokenlori qalxib-eno bilir, birdon ¢ox
funksiyan1 eyni vaxtda istifade etmoays icazo
verir. Bu roborda eyni konsulla idars olunur.
Xiisusi riskli axtaris vo (qoza-
xilasetmo islori zamami robotlasdirilmis
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e aviasiya-xilasetmo texnologiyalarmin
hazirlanmasi vo totbiq edilmasi;

FHN sisteminin axtaris vo goza-xilasetmo
dastalarinin texniki tochizatinda hava, yertistii
vo sualti robotlagdirilmis texniki sistemlora
(komplekslora) xiisusi yer verilir. Belo ki,
robotlagdirilmis texniki vasitolor partlayis
tohliikoli  obyektlordo yaranan fovgolado
hallarin  logv edilmosi, tohliiko potensialll
sualt1 obyektlorin miiayinasi va logv edilmasi,
radioaktiv vo kimyavi ¢irklonmolor soraitindo
pilotsuz ucgus aparatlar1 vasitosilo hava
kosfiyyatinin vo monitoringinin aparilmasi
zamani avozolunmazdir [3.4]. Hal — hazirda
respublikamizin  Xiisusi Riskli Xilasetmo
Xidmeotindo fovgolado hadisonin garsisinin
almmasinda vo  noticoalorinin aradan
qaldirilmasinda “VANQUARD” \G
“DEFENDER” robototexnikalarindan istifado
olunur. Hor iki robot muasir texnoliji
qurgularla tam tohciz olunmusdur.

b 4 ko] 1?:‘;‘7{4““'“ W
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Sokil 2. Defender” robotu

texniki  vasitolorin  totbiq  edilmasi
miimkiinliiyiiniiniin qiymatlondirilmasi.
Fovgolado  hallarin  naticolorinin  aradan

qaldirilarkon xtisusi riskli axtaris vo qoza-
xilasetma islori zamani robotlagdirilmis texniki
vasitolorin totbiq edilmosinds osas mogsad
xilasedicilorin  tohliikesizliyinin artirilmasi,
onlarin hayatinin miihafizo olunmasidir. Belo
yangmanin hoyata kegirilmasi insanin holak
olmasi noticasindos dovlsts doyon miimkiin
zararin qiymatlondirilmasing osaslanir[1].
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Robotlagdirilmis texniki vasitolorin totbiq
edilmasi samaraliliyinin - minimum qiymati
asagidaki diisturla hesablanir:

I\/IS = C_Zr
Cr

burada, C; — ziyanin doyeri, man, C; —
robotlagdirilmis texniki vasitonin doyoridir,
man. Biitiin foaliyyot miiddoti orzinds
robotlasdirilmis texniki on azi1 bir xilasedicinin
hoyatinin qorunmasint tomin edorss, onda
homin texniki vasitonin somaralilik amsali Ms
> 1 olacaqdir. Robotlagdirilmis texniki
vasitolorin miixtolif tiplorinin totbiq edilmosi
somaraliliyinin  miihandisqiymatlondirilmasi
homin texniki vasitonin texniki cohatdon
miikkommeolliyinden, operatorlarin  hazirliq
doracosindon, fovgolado hal  zonasinda
zadoalayici amillordon, yering yetirilocak islorin
xarakterindon asili olaraq hoyata kegirilir.

Robotlasdirilmis texniki vasitalorin texniki
miikommolliyinin tapsirigin yerino
yetirilmoasino texniki hazirliq ehtimali (Pye) ilo
xarakterizo olunmasi magsadouygundur.

Pte = Pde’ Pz,

burada, Pge — dayanmadan isloma ehtimali, Pz,
-zadoalonmoamak omsalidir.

Pae = exp (- %),

burada, tp - robotlagdirilmis texniki vasitonin
islomo miiddoati, To — tomirlorarast islomo
miiddatidir.

Axtarts vo (oza-xilasetmo bolmasinin
robotlagdirilmig  texniki vasitonin  totbiq
edilmosi iizro hazir olmasi tominat omsali (Kg)
adlanan komiyyaetlo xarakteriza oluna bilor:

Kq = Kin K,

burada, K - robotlagdirilmig texniki
vasitonin texniki hazirliq doracasi, Kg -
robotlagdirilmis  texniki  vasitonin  idare
olunmasi ti¢iin operatorun hazirliq saviyyasidr.
Ad1 ¢okilon hor iki osa aggidaki diisturlarla
toyin olunur:

Kih = tid Kn =2,
im No
burada, tia — robotlasdirilmis texniki

vasitonin is¢i voziyyotdo oldugu vaxt, tim-
robotlagdirilmig texniki vasitonin  mogbul
istismar miiddoti, no - operatorun verdiyi
komandalarin iimumi say1,n+-robotlagdirilmis
texniki vasito torofindon gobul olunan diizgiin
komandalarin sayidir.

Robotlasdirilmis texniki vasitolori xiisusi
riskli axtarig vo goza-xilasetmo iglori zamani

totbiq edilmosi somoroliliyinin  tapsirigin
yerina yetirilmasi omsali (Pyy ehtimal) ilo
qiymatlondirilmalidir.

Pyy = Ka' Pte

Gostarilon alqoritm asagidakilara imkan
verir:

. Xiisusi riskli axtaris vo qoza-xilasetma
islorinin yerino yetirilmosi Zamant
robotlasdirilmig texniki vasitolorin bir neco
tipinin  totbiq  edilmesi  somaraliliyinin
miiqayisosi osasinda onlardan on optimal
olanini segmoyo;

. robotlasdirilmis  texniki  vasitolorin
hazirlanmas1 maorhoalosinds osas variantlarin

texniki  hollinin  secilmoasi iiglin  onlarin
alternativ ~ variantlarinin ~ somaraliliyinin
qiymatlondirilmasino;

. totbig edilon vo ononovi iisullarin

somaralliyinin qiymatlondirilmasing;

NITICO.
Bir ¢ox inkisaf etmis vo inkisaf etmokds olan Olkolorindo robot texnologiyalarina genis yer
verilmisdir. Olkomizda bu sahonin nisbaton az inkisaf etmosi xilasetmo islorindo robot texnikalarinin
mohdud istifadosine sabab olmusdur. He¢ bir maddi vesait insan hayatinin ovozini vers bilmaz.
Yiiksok texnologiyalarla oldo edilon robotlar bir ¢ox xilasetms islorindo insanlarin hoyatini riskdon
qorumaga xidmat edo bilor. Robotlar zororcokmislorin operativ sokilds fovgolads hal bas vermis
orazilords yerlorinin toyin edilmosinds va xilasedicilorin ¢atin goraitds iizorino diison riskli islori 6z
tizorino gotlirmok baximindan ovozedilmoz vasitolordir.

ODOBIYYAT
1. Makapos 1. M., Toruees 1O. U. . Po6otorexnuka: Mctopus n nepcnexktuBsl. — M.: Hayka;

Hzn-Bo MAU, 2003. - 349 c.
http://www.fhn.gov.az

wmn

http://www.millisavunma.com/kaplan-insansiz-kara-araci/

4. http://lwww.millisavunma.com/altinay-insansiz-kara-araci-ika/
http://www.millisavunma.com/ukap-uzaktan-kumandali-atis-platformu/

91



EKOENERGETIKA 1/2021

IMPOBJIEMBI TIPUMEHEHHUS POGOTOTEXHWKMU B ITPEJIYPEKJIEHUN ABAPUI-
HBIX CUTYALIMI 1 UCKJIIOYEHHNHU PE3YJIbTATOB
A.A. IN'axxusane

OCHOBHOH LIENTBI0 MPUMEHEHUS! POOOTU3UPOBAHHBIX TEXHUUECKUX CPEJICTB B XO/I€ TOMCKOBO-
criacaTtelbHBIX paboT 0co00TO pUCKa MPU JIMKBUAAIMH MOCIEACTBHA YPE3BBIYAMHBIX CHUTYaIUN
SIBJIIETCS TOBBIIIEHNE OE30MacCHOCTH cracaresieil, oXxpaHa UX >KM3HU. Peanusanus Takoro noaxona
OCHOBaHa Ha OIEHKE BO3MOXXHOTO YyIiepOa, NPUYUHEHHOTO TOCYIapCTBY B pe3ylbTaTe
rudeiu JIFAeH.

PROBLEMS OF APPLICATION OF ROBOTOTECHNICS IN PREVENTION OF EMER-
GENCIES AND ELIMINATION OF RESULTS
A.A. Hajizade
The main purp ose of using robotic equipment during search and rescue operations of special risk in
the aftermath of emergencies is to improve the safety of rescuers and protect their lives. The imple-
mentation of this approach is based on an assessment of the possible damage caused to the state as a
result of loss of life.
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UDKG678
POLIIZOBUTILEN VO ONUN BiRGO POLIMERI 9SASINDA REZIN
MOMULATLARININ ALINMASI
A. Tapdigzada, N. Isgondorli
Azdrbaycan Dovlat Neft vo Sonaye Universiteti
Abstrakt: Kimya sonayesinds kaucukdan hazirlanmis avadanlq genis cesiddo istifads olunur
Aparati poliizobutilen PSG il doldurulmus tobaqo ilo értdiikds vulkanizasiya talob olunmur, normal soraitdo
qizdirimadan metala 88H yapisqanla yapisdirtir - Poliizobutilen PSG yalniz metal deyil, hom da cihazlarin
beton, karpic va taxta sathlorino yapisdirila bilar. Olava olaraq, vinil plastik qaynagq iiciin istifada olunan
magsallordan istifads edarak elektrikli bir lehimloma domiri va ya isti hava ilo yaxsit qaynaqglanir va eyni
zamanda sathlori benzinlo isladaraq bir-birino yapisdiriliv, ardindan bu yeri bir roller ilo yuvarlanir.
Poliizobutilen bu xassalarini nazars alaraq onun asasinda yagq-benzina davamli,ekoloj ¢ohatdon tomiz
rezinlorin hazirlanmasi sahasinds bu iy aparimisdir
Acar__sozlar: Poliizobutilen,kauguk, yapisqan,
olgaefirakrilat (OEAG),rezin,kimyovi dayanaqliq
Giris: Poliizobutilen tursulara vo golovilora qarsi oksidlosmoys davamli olan kauguk bir
maddadir. Tellor vo kabellari qarisiglarda tobii kaugukla izolyasiya etmok {igiin istifado olunur vo
avtomobil kameralar1 hazirlamaq {iciin istifado olunur. Poliizobutilen vulkanizasiya edilo bilmoz.
Ikiqgat baglar1 olan va vulkanizasiya (butil kaucuk) qabiliyystine malik olan divinil ilo izobutilenin
kopolimerindan (yuxariya bax) genis istifads olunur. [1-7]

: Izobutilenin az miqdarda izopren qarisigindan kifayat qodor molekulyar agirliga malik bir polimer
olda etmoak ii¢lin yalniz izobutilenin polimerlosmosindon daha asagi bir temperatur tolob olunur. Bu
sobabdan butil kaugukdaki izopren vahidlarinin molyar miqdar1 yalniz 0,6-3,0% -dir, lakin bu miqgdar
vulkanizasiyasi {iiin kifayatdir. Izopren vahidlorinin 99% -dan ¢oxu 1.4 mdvqeyino alava olunur vo
statistik olaraq paylanir, 1.2 vo 3.4 movqeyindoki istiqrazlarin pay1% 1-don azdir (izopren iigiin).
Tadqiqatgilar, poliizobutilen vo butil kauguk molekullarinin he¢ bir dallanma vo carpaz baglama
olmadigini toklif edirlar ki, bu da polimerin tam hoall olmasi ilo tasdiglonir. [8-12]

Eksperimental hissa:  Poliizobutilen osasinda rezinlorin alinmasi {iglin aiagidaki
resept(Cadval 1)tortib olunmusdur:

Cadval 1
Poliizobutilen osasinda rezin qarigiginin resepti
Ingridientlorin ad 100 kiitl.h kauguka goro kiit.h. | c¢oki.qr

Poliizobutilen 90 20
kiikiird 5 4,5
tiuramdisulfid 2,5 2,25
Zn0O 5 4,5
Texniki karbon 30 27
Altaks 2,5 2,25
nanoglin 2 1,8
Stearn 3 2,7
Tikilmis Poliakrilamid 5 4.5

Vulkanizasiya 150 va 20 daqiqgs arzinds vulkanizasiya pressinde aparilmis vo alinan naticolor
sokil 1-da va cadval 2-da verilmiidir

Vulkanizasiya prosesindos kiikiird vo kaugukun kimyovi reaksiyasi bas verir, naticodo kauguk
molekullarinin xatti qurulusu mokan meshina cevrilir, bu da plaarilmis vo alinan naticalor sok.1-do
voa cadval 2-da verilmisdirstisiyan1 azaldir, tizvi halledicilarin tasirine miigavimatini vo miigavimatini
artirr (Sokil 1) ).
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Sokil 1. Xam (a) vo vulkanizs olunmus (b) kaucuk molekullarinin qurulus sxemi

Cadval 2
Poliizobutilen asasinda rezinlorin alinmasi
vulkanizatlarinin osas xassalori
Qarisiq k.h.
Kauguk 100 975 95 92,5 90 87.5 85
Efir 2.5 5 7.5 10 12.5 15
|1 | 2 | 3 | 4 | 5 | 6 | 7
Vulkanizatlarin xassolori

Cirilmada moéhkamlik hoddi, | 20.7 | 21.5 22.9 22.1 20.2 19.2 17.6
MPa
100% uzanmada gorginlik, MPa | 3.6 3.6 3.5 3.54 3.2 2.8 2.0
300% uzanmada garginlik, MPa | 13.6 | 13.7 14.0 14.0 13.3 12.1 11.7
Nisbi uzanma, % 380 450 475 470 470 450 410
Qaliq deformasiyasi, % 140 |18.0 19.5 20.5 21.6 24.0 26.0
Cirillmaya miigavimat KN/M 329 | 395 45.9 51.0 49.5 49.0 45.5
Elastiklik, % 40.0 | 40.0 40.5 39.7 40.1 38.0 35.0

Borklik sorti vahidi 70.0 | 70.0 69.0 69.0 69.5 70.0 71.0
120 daq. miiddstinds gocalma
omsallar1 0.76 | 0.79 0.81 0.86 0.89 0.92 0.97
Fplizro 041 |041 0.40 0.41 0.42 0.33 0.24
&p lizro
Coxdofali dartilmada yorulmaya
davamliliq
€4in=200% 1.150 | 1.99 2.450 2.500 2.580 | 1.750 1.150
V=250 dovr/daq.
25°C- do 180 saat miiddotindo | 114.0 | 115.0 115.0 117.0 120.0 | 125 139.0
sismasi, % X X X X X X X
Alovlanma vaxti 292 | 300 320 390 97 60 35

25  dorocotemperaturda 168
giindon sonra sismasi, %

Neft 3113 | 314 33.2 31.7 32.3 31.9 325
Benzin 9.18 | 9.25 9.46 9.50 9.38 9.40 9.35
tursu 223 | 22.7 23.5 23.8 22.9 24.0 23.7
(40%-1i golovi mahlulu) 0.014 | 0.014 0.0199 0.013 0.009 | 0.0105 0.095

5

Metalla slage mohkamliyi 145 | 1.48 1.52 1.65 1.99 1,67 1.58

Kauguk makromolekulda ikigat baglarin olmasi vulkanizasiya reaksiyasi ii¢iin lazimdir, ¢tinki
poliizobutilen va ya polivinil xlorid kimi digor mohdudlasdirict makromolekulyar maddoslor vulkan-
izasiya olunmur. Bununla birlikdo, ikigat baglarin birbasa kiikiirdlo garsiligh tasir géstarmomasi, an-
caq qonsu CH3 gruplarini olefinlorin oksidlasma reaksiyasinda oldugu kimi aktivlesdirmasi entimal:
boyukdiir

NOTICO

Texnoloji prosesin son amaliyyati, naticads kaugukun fiziki vo mexaniki xiisusiyyatlori amolo
golir. Isti vulkanizasiya qazanlar, vulkanizasiya preslori, avtomatik preslor, masinlar vo 130-150 ° C-
do sort bir temperatur rejiminde tozyiq altinda davamli vulkanizasiya masinlarinda aparilir.
Vulkanizasiya miihiti isti hava, buxar, isti su, aridilmis duz ola bilor. Vulkanizasiyanin osas parametri
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- vaxt - xam kaugukun torkibi, vulkanizasiya temperaturu, mohsullarin formasi, vulkanizasiya
miihitinin tabiati va istilik metodu ilo miiayyan edilir.
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IMPOU3BOJACTBO PE3MHOTEXHUYECKHWX U3IEJNI HA OCHOBE
POJIN3OBYTUJIEHA U ET'O COBMECTHOI'O ITOJIMMEPA.
A. Tanabirsage, H. Ucrenaepin
A3sepoaiinxanckuii I'ocynapcrBennbiii YuuBepcuter Hedru u IlpoMblnieHHOCTH

Pe3unoBOE 000pyAOBaHKE IMPOKO UCIIOJIB3YETCS B XUMUUYECKOM TpoMblniieHHOCTH. [ Ipu mo-
KPBITUH YCTPOMCTBA clI0€M, HanoJHEHHBIM nonun3o0ytuinenoM [1CT, Bynkanuzanus He Tpedyercs,
B HOPMaJIbHBIX YCJIIOBHSIX OHO MIPUKJIEUBAETCS K MeTauty 0e3 HarpeBa. KpoMe Toro, BUHIII XOPOIIO
CBapUBAETCA JIEKTPUUECKUM MAasJIbBHUKOM WM TOPSYMM BO31yXOM IPU MOMOIIU TOPEIOK, UCIOJIb-
3YEMBIX IJId CBAPKHU INNIACTUKA, ITPHU 3TOM CKJICHBAIKOTCA ITOBCPXHOCTH, IMTPOIMUTHIBAA HUX 6GHSI/IHOM,
3aTeM MECTO MpOKaThiBaeTcs BaMKOM. C y4eTOM ITHX CBOWCTB MOMUU300yTHIICHA NaHHas paboTta
MIPOBOIMIIACH B 00JACTH MPOU3BOJICTBA MACIOOEH30CTONKHX, YKOJIOTHIECKHA YHUCTHIX KaydyKOB Ha
€ro OCHOBE.

KiwueBble ¢j10Ba: TOIMH300YTHIIEH, KaydyK, KieH, onpraddupakpuiar (OEAG), pesuna,
XUMHUYECKast CTOMKOCTb.
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PRODUCTION OF RUBBER PRODUCTS BASED ON ROLISOBUTYLENE AND ITS
JOINT POLYMER
A. Tapdigzade, N. Isgenderli
Azerbaijan State Oil and Industry University

Rubber equipment is widely used in the chemical industry. Vulcanization is not required when
the device is covered with a layer filled with polyisobutylene PSG. Under normal conditions, it is
glued to metal without heating. In addition, vinyl is well welded with an electric soldering iron or hot
air using torches used for plastic welding, and at the same time the surfaces are glued together by
soaking them in gasoline, then the place is rolled with a roller. Taking into account these properties
of polyisobutylene, this work was carried out in the field of production of oil-gasoline-resistant, en-
vironmentally friendly rubbers based on it.

Keywords: Polyisobutylene, rubber, glue, olgaefyrakrylate (OEAG), rubber, chemical re-
sistance
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YK 553. 98(479.24): 550.8.072
GONCO NEFTLI-QAZLI RAYONUNDA SUXURLARIN PETROFIZIKI
PARAMETRLORI ILO 9OLAQODAR NEFT-QAZ PERSPEKTIVLIYI
S. A. Zeynalova, C.C. Sarifov
Azarbaycan Dovlat Neft va Sonaye Universiteti
E-mail: z7sevil@mail.ru

Annotasiya: Maqalada Ganca neftli-qazii rayonunda Mezozokaynozoy kasilisinda kollektor siixurlarin
yayilmasi, petrofiziki parametrlarinin dayismasi xiisusiyyatlari nazordon kegirilmigdir. Rayon iizra petrofiziki
parametrlarin dayisma Xaritalari tortib edilorak onlarin paylanma xiisusiyyatlori arasdirilmigdr. Qazanbulag
Vo Tartar yataginda Oligosen-Miosen, Tobasir yash ¢okiintiilordan sanaye ahamiyyatli neft-gaz aximlar: ham
terrigen ham da ¢atli-masamali kollektorlardan alinmugdir. tist Tabagirin yuyulmus sathi tiza¥ina qeyri-uygun
yatan Paleogen yash gilli ¢okiintiilorla ortiildiiyii sahalaorda Tobagir yash istor karbonatli-¢atl, istorsa do
vulaknogen ¢dokiintiilordo karbohidrogen yiguimlarinin amala galmoasi idigiin alverisli sarait moveud oldugunu
demoak olar.

Acar sozlar: petrofiziki parametr, karbonatliliq,
moasamalik, kegiricilik, neft, gaz, qum, shangdasi

Gonca neftli-gazli rayonu (NQR) Kigik Sahonin geoloji qurulusunda
Qafgazin simal-sorq ganadimi vo Orta Kiir Mezokaynozoy ¢okiintiilori istirak edir [ 2]
¢okakliyinin conub-gorb yamacini shato . Ust Tobasir ¢okiintiilori osason karbo-
Ganca NQR-nu Mezozoy ¢okiintiilari tizra zoaif nathh ¢okmo silixurlardan toskil olunmusdur.
oks olunan hemiantiklinal va hemisinkli- Acilmis qalinligi Qazanbulaq sahasinds 560
nallarla miirokkabloson Kigikqafqazqarsisi m-a godordir (25 sayli quyuda). Sahanin simal-
monoklinaldan ibaratdir. sorginds qazilmis Borsunlu-1M quyusunda

Bu rayon geoloji qurulusunun miixtalif- qalinlig1 750 m olan ¢6kma qatinin altinda 86
liyino goro ¢ tektonik zonaya: simal-gorb, m qalinlig1 olan vulkanik siixurlar agilmigdir.
morkazi vo conub-sorq tektonik zonalara bo- Paleosen ¢okiintiilori gillordan,
liniir (X.Yusifov, O. Stileymanov) (sokil 1). mergellordon vo qumdaslarindan togkil olun-

Ganca neftli-qazli rayonunun simal-gorb musdur. Qalinhigi Qazanbulaq sahosinds
tektonik zonasinda Ust Pliosen-Antropogen strukturun taginda 35-40 m-dir (Qazanbulag-2
¢okiintiilori ilo ortiilon Mezozoy ¢okiintiilori sayli quyu).

Somkir vo Allahverdi qalximlar1 arasinda Eosen (foraminiferli tobagalor) ¢okiin-
yerloson Agstafa ¢okokliyindo 1000-2000 m-o tillori ohongdaslari, mergellor, qumdaslar1 vo
gadar darinliys gomiilmiislor. gillarin novbalogmasindan togkil olunmusdur.

Ganca NQR-in moarkazi vo conub-sarq Qalinligi Qazanbulagda 60 m-don (2 sayh
zonalarinin  saCiyyovi xiisusiyyatlorindan biri quyu) 400 m-o godor (26 sayli quyu) doyisir.
Mezozoy-Paleogen vo Pliosen-Antropogen Borsunlu-1M quyusunda 1140 m galinliginda
¢okiintii kompleksi arasinda koskin struktur qeyd olunmusdur.
uygunsuzlugun olmasidir. Hor iki zonada Qazanbulag  sahssinin  kasilisinda
Mezozoy ¢okiintiilorinin simal-garq istigamatli qumdasi va alevrolitlordon ibarat ii¢ horizont
regional monoklinal qurulusu bir sira antiklinal (I, II, TIT Qazanbulaq horizontu) istirak edir.
galxim va struktur ¢ixintilarla miirokkablagib. Bunlardan 11l Qazanbulag horizontu Orta
Morkozi zonada belo strukturlara oksgafgaz Eosen Foraminifera, I, II horizontlar1 isa Alt
istigamatindo  uzanan Oliusagl, Acidoro Maykop yarimdastosine aiddir [ 3]
struktur ¢iximtilart vo onlardan simal-gorqdo Oligosen-Alt Miosen (Maykop)
yerloson  miixtalif istigamatli Qazanbulag, ¢okiintiilorinin iist hissosi Qazanbulaq struktu-
Naftalan, Tortor, Giilliico antiklinallart misal runun taginda yuyulmusdur. Osas etibari ilo
ola bilar. gumlu gillordon, qumdast va gisman do

Qazanbulag sahasinda kosfiyyat mergellordon ibaratdir. Qalinligi Qazanbulaq
qazimasina 1945-1947-ci illords baglanmigdir. sahasindoa strukturun taginda 500-550 m-dan
Qazanbulag sahosindo Alt Maykop vo simal-Sorq ganadinda (Qazanbulag-109 sayli
Foraminifer (Eosen) c¢okiintiilorindo neft quyu) 1193 m-o godor artir

yatagi askar edilmisdir [1].
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Sokil 1. Icmal xorita. lokal qalximlarin  yerlosma sxemi

Ust vo Orta Miosen cokiintiilori Qazan-
bulagda tam yuyulmaya moruz qalmisdir.

Ust Plosen (Agcagil) mortobosi trans-
gressiv sakilda qadim ¢okiintiilor tizorinds yat-
ir. Gil, qumdasi, konglomerat vo baligqulag
tobogali  siixurlardan  togkil — olunmusdur.
Qalinligi Qazanbulaq sahasindo 169 m-o
(Qazanbulag-7 sayli quyu) qadardir[ 4].

Qazanbulaq, Paleogen c¢okiintiilori iizro
conub-sarg istiqgamatdo uzanan uzunlugu 10

=

km, eni iss 3 km olan,  asimmetrik
braxiantiklinal qalximdir. Onun simal-gorq
qanadi yast1 (10°), conub-gorb qanadi iso dik
(20-25° ) yatima malikdir. Struktur uzununa va
bir ne¢o enino qirilmalarla miirakkablosib.
Qirtlmalarin amplitudlart 50-60 m-don 250 m-
9 gadar dayisir (sakil 2,3).

Sokil 2. Qazanbulaq yatagi. I Qazanbulaq horizontunun tavani
tizra struktur xarito

Sakil 3. Qazanbulaq yatag1. I-1 xatti geoloji profil
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Qazanbulaq  strukturunun  taginin
simal-garb hissasi kigik amplitudali qirilma ilo
miirokkablogmigdir (sokil 4).

Todgigat sahasinin neft-qazliligi asason
Maykop lay dastasi (I vo 1l Qazanbulag hori-
zontlar1), Eosen vo Ust Tobasir ¢okiintiilori ilo
olagodardir.

Qazanbulaq yataginda Alt Maykop
¢okiintiilorinds 2 vo Eosen ¢okiintiilorinds 1
olmagla, 3 qumdas1 - alevrolitlordon ibarot
neftli horizontlar (I, 11 va 111 Qazanbulaq) geyd
olunmusdur.  Sonaye  ohomiyyatli  neft
Maykopun I, II Qazanbulaq horizontlarinda

askar edilmisdir.

Tortor  yatagt  Tortor  goharinin
yaxinliginda, eyni adli cayin sol sahilindo
yerlosir. 1945-46-c1  illorde  aparilmis

gravimagnit todgigatlarla sahado goémiilmiis
strukturun mévcudlugu miioyyon edilmis vo
sonraki struktur gazimasi ilo tosdiq edilmisdir.
Koasfiyyat qazimasina 1948-ci ilda basglanilmas,
1949-cu ilds 6 sayli struktur quyusundan, s
onralar isa 5, 12, 14 sayli dorin kosfiyyat
quyularindan  sonaye  shamiyyatli
alimmusdir.

Yatagin geoloji qurulusunda iist Tabasir,
Paleosen, Eosen, Maykop, Agcagil vo Abseron
¢Okiintiilori istirak edirlor.

Eosen-iist Tobasir ¢okiintiilori terrigen-

neft

karbonatli laylarin noévbalagmasindon
ibarotdir. Ac¢ilmis qalinhiglart 270 m-o
yaxindir.

Maykop seriyas1 c¢okiintiilori Agcagil
tobogolari ilo transqressiv sokildo ortiilmaklo
yuxaridan asag1 Incogay, iist Qaraginar, 1 va Il
Tortor horizontlarindan ibaratdir.

Incocay horizontu (180 m) gil, qum vo
qumlu gillordon ibarotdir. Ust Qaraginar
horizontu (50 m) asasan gillordon ibaratdir. |

Qaraginar horizontu gil, qum va qumdasi
laylarinin ~ tobagalogmasindan ibaratdir,
qalinligi 85 m-dir.

| Tortor horizontu (120-130 m) qum va
gillarin novbalogmasindan ibaratdir. Qirigigin

tag hissasi Il Tortor horizontuna qodor
yuyulmusdur. Bu horizont gil vo st
foraminifer  siixurlarinin  qirintilarindan

ibaratdir. Kasilisin iist hissasi boz vo yasilimtil
gillordan va nazik qumdasi tobagalarindan, alt
hisss iso qumlu siixurlardan ibaratdir, qalinlig
85-95 m-dir.

Agcagil martobasinin ¢okiintiilori mavi-
boz vo boz rongli gillordon, qumdasi va
konglomerat tobagoalordan ibarstdir. Qalinlig
200 m-dir.

Abseron mortobasinin ¢okintiilari kontinental
xarakterli olmaqla miiasir ¢okiintiilorlo
ortiilmiisdiir, galinligi 200-220 m-dir [5].

Tortor qirisigt Sm.Q-CS istigamatinds
uzanan braxiantiklinaldan ibarstdir. Qalxim
asimmetrik qurulusa malikdir, canub-gorb
ganadda az meylli (14-15°%), simal-sorq
ganadda isa dikdir (25-26°). Qirisigim uzulugu
12-14 km, eni 6 km-dir (sokil 2).

Darinliys dogru yatim bucaglar1 35-60°-
ya gadar artir (sokil 4,5).

Qirisigin simal-sorq qanadi tag hissadan
250-350 m amplitudlu qirilma ilo ayrilir. Bu
qirtlmanin yatimi 70-80° bucaq altinda simal-
sorg istigamatindadir.

Sahonin neftliliyi axtarig-Kosfiyyat islori
naticasindo miisyyon edilmisdir. Osas neftli
saho simal-gsorq gqanadin conub-sorg hissasine

uygun golir. Burada | vo Il Tortor
horizontlarinin qumlu tobagolori  neftlidir.
Oksor hallarda bu iki horizont birlikdo

monimsonilmis vo quyularm hasilat1 3-15 t/g
olmusdur.

Saokil 4. Tartor yatagi. I Qazanbulaq horizontunun tavani tizra struktur xorito
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Sakil 5. Tartor yatagi. I-1 Xatti tizra geoloji profil

Todgigatin moqsadi orazinin neftli-
qazli rezervuarlart vo onlarin  kollektor
xassolori, homg¢inin  Ortiik  stixurlarinin
miloyyon edilmosidir.

Azaorbaycanin Mezokaynozoy ¢okiin-
tiillorinin kasilisinda neftli-qazli lay dostalori vo
horizontlar1 genis stratiqrafik diapazonda —
Orta Yuranin Alen mortobasindon Dordiincii
Dovr rezervuarlarima qodor intervalda askar
olunmusdur. Bu neftli-qazli lay destolori vo
horizontlarin  stratiqrafik yaslar1 ayri-ayr
cokiintii hovzalorinds forqlidir.

Yevlax-Agcabadi hdvzosinin  neftli-
qazli lay dostolori vo horizontlar1 Ust
Tobasirin, Eosenin, Maykop vo Cokrakin
kosilislori ilo alagodardir. Ust Tobasirin effuziv
vo karbonathi siixurlarindan  (andezitlor,
porfiritlor) sonaye ohomiyyotli neft axinlari
almmigdir.  Eosenin  kosilisindo ~ sonaye
ohomiyyatli neft c¢okokliyin  simal-sorq
yamacinda —Muradxanli NQR-u ( Muradxanli,
Coforli, Zordab sahalori), Orta Eosen tufogen-
terrigen ¢okiintiilorine aid edilir. Conub-qorb
yamacinda —Gonco NQR-do 1iso Eosen
cokiintiilorinin neftliliyi Qazanbulagq,
Go6dakboz, Borsunlu sahslarinds gqeyd olunub.
Maykop laylarmin neft-qazliligi ¢okakliyin
conub-qorb yamacinda daha c¢ox miisahido
edilirr. Bu lay dostosinin alt hissosinin
kasilisindo ayri-ayr1 qumlu horizontlardan
Gonco NQR-da (Naftalan, Qazanbulaq, Tor-
Tor) az debitli neft axinlar1 alinmisdir.
Kosilisdo bir sira neftli horizontlar qeyd
olunur. Cokrakin qumlu, c¢atli dolomitli vo
mergelli laylarinda kicik neft yigimlan
Muradxanli sahasinds askar olunub][ 6]

100

Hovzalorin geologi qurulusunda istirak
edon siixurlarin kollektor xassolorinin vo

ortiikklorinin ~ Oyronilmosi  onlarin  neft-
qazliliginin qiymatlondirilmasinda \6)
perspektivli  saholordo  axtarig-kosfiyyat
islorinin ~ diizgiin  istigamotlondirilmosindo

boyiik shomiyyat kasb edir. Yevlax-Agcabadi
cokokliyinin hiidudlarinda qazilmis ¢ox sayli
dorin axtarig-kosfiyyat quyularinda yalniz
Tobasir (osason {iist Tobasir) vo Paleogen-
Miosen ¢okiintiilori  acilmis  vo onlarin
kollektorluq xassalori dyronilmisdir. Yevlax-
Agcabodi c¢okokliyindo Alt Tobasir yalniz
Muradxanli  sahosindo (11 saylt  quyu)
acilmisdir. Qalinligr 200 m olan bu ¢okiintiilor
Apt va Alb yashidirlar.

Yevlax-Agcabodi hovzesinin  Gonco
neftli-qazli rayonunun yerlosdiyi conub-qorb
yamacinda (Sovetlor sahasindo) Maastrixt
maortobasinin ¢ath siixurlarinda giiclii neft vo
su fontanlarinm  (1200-1500 m3-5 qodor)
almmasi siibut edir ki, Ust Tobasirin siixurlari
geyd edilon rayonda yiiksok catliliga malik
olmagla neft-qaz tigiin hacmi tutum ola bilar.

Karbonat kollektorlarla slagodar neft-
gaz yigimlar1 makro vo mikro catlarda yoni,
sonradan omolo golmis tdromo mosamolor
hesabina yaranmis mosamo bosluglarinda
toplanmigdir.

Ust Tobasirin andezit vo bazalt torkibli
effuziv neft kollektorlar1 Yevlax-Agcabaodi
hovzosinin  hom simal-sorq (Muradxanli,

Zordab), hom do conub-qorb yamacinda
(Beylogan, Xudaforin-Bshmonli) inkisaf
etmis  gomiilmiis  qalximlarin  morkozi
hissolorindo askar olunmusdur vo mohz bu
hissodo olan siixurlar toromo kollektor
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qabiliyyati oldo etdiyindon neft-qaz effuziv
siixurlari a¢ilmig list sothindo miirokkob tip
kollektorlarda (catlarda, kavernalarda vo b.
bosluglarda) yigilmisdir.

Effuziv slixurlarin  mosamolik  vo
keciricilik parametrlori ¢ox asagidir. Lakin
bozi quyularda effuziv siixurlardan yiiksok
hasilatlh (500 t\giin vo daha ¢ox) neft
fontanlarmin alinmasi1 gostarir ki, onlar yiiksok
hocm tutumuna vo slizmo qabiliyyatino
malikdirlor.

Yevlax-Agcabadi ¢okokliyinds yayil-
mis vo boyiik qalinliga malik (1400-1800 m-a
catan) Eosen ¢Okiintiilorinin  kosilisindo
terrigen, terrigen —karbonat vo vulkanogen-

cokmo kollektorlar istirak edirlor. Terrigen
qumlu-alevrotli siixurlar Ust Eosenin asagi
hissasindo yatirlar vo onlara Alt vo Orta
Eosenin  kosilislorindo rast golinir. Bu
kollektorlarla slagadar neft aximlar1 hovzanin
bir sira saholorinds o ciimlodon Qazanbulagq,
Dolimommadli, Godokboz, Muradxanli va b.
saholords alinmisdir.

Terrigen kollektorlar osason qum-
dasilardan vo alevrolitlordon ibarat olub,
granulyar tipe aiddir. Qumdasilarinda qum
fraksiyasinin miqdari, orta hesabla Alt
Eosenda 52-20%, Orta Eosenda 52-67%, Ust
Eosends 52-75% toskil edir(Sakil 6).

Yevlax-Agcabadi ¢okakliyinin canub-qgarb
yamacinda Ust Tabasirin karbonat
suxurlarinin kollektor xassalarinin dayisma
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Sokil 6. Gonca nefli-qazli rayonunda Ust Tobasirin karbonat siixurlarinin kollektor xassalorinin
doyisma histoqrami

Karbonat stixurlar, ohondasilar va
mergellor Alt vo Orta Eosenin kosiliglorindo
istirak edirlor. Bu siixurlarin mosamolik vo
kegiriciliyi zoifdir. Lakin, Tobagirin ohong-
dasilar1 kimi, Eosenin do karbonar silixurlari
yiiksok catliligla saciyyalonir. Catlarin xiisusi
sixlig1 35 niimunayo asason 0-147 m arasinda
doyisir. Alt, Orta, Ust Eosenin kosilisinda
qumlu-alevrolitli tobagaciklorin az qalinligt vo
torkibindo autigen montmorillonitin vo 90%-
don ¢ox gilli sementin olmasi onlar1 karbohid-
rogenlor {i¢iin hacm tutmu kimi perspektivsiz
edir. Alt Eosenin karbonat siixurlar1 da kifayaot
gader hacm tutumuna va siizma gabiliyyatine
malik deyildir. Lakin Alt Eosenin {izvi
maddolorlorlo  (Carli, Sovetlor saholorindo
1,2%) vo bitumlarla (Sovetlor sahasindos orta
hesabla 0,03-0,05 %) zongin olan qalin gil gatt,
altda yatan Ust Tobasirin neft yataqlari iigiin
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ekran rolu oynaya bilor, eyni zamanda homin
cokiintiilor hamginin iistdo yatan Orta Eosen
cokiintiilori  iiclin  potensial  nefttorodon
stixurlar ola bilor.

Orta Eosenin kosilisinds neft-qazliliq
vulkanogen-¢okmo  vo  terrigen-karbonat
horizontlarla slagadardir. Vulkanogen-¢6kmo
hovzonin gimal-sorq (Muradxanli NQR),
terrigen-karbonat ¢okiintiilori iso conub-qorb
(Gonco NQR) hissolorinds yayilmigdir.

Orta  Eosenin  vulkanogen-¢okma
kollektorlari ilo slagadar sonaye neft yataqlari
Muradxanli, Coforli, Zordab saholorindo askar
edilmisdir. Muradxanli sahasindo siixurlarin
mosamoaliyi orta hesabla 9,5%, keciriciliyi 0,0-
1,5 mD. Bu sahads qazilmis quyularda yiiksok
giindolik neft verimi vulkanogen-¢okmo
kollektorlarin yaxst hocm tutumuna vo siizma
qabiliyyatino malik oldugunu gostarir.
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Orta Eosenin neft yataqlar {i¢iin ekran
rolunu hovzodo daha genis yayilmis  Ust
Eosenin montmorillonit grupu minerallarindan
ibarat olan plastik gillor oynayir. Bu gillorin
torkibinda UM-nin vo fliiidlerin olmas1 onlarin
izoloedici qabiliyyatini yaxsilasdirir.

Yevlax-Agcabadi ¢okokliyinin hiidud-
larinda Maykop lay dostosinin ¢okiintiilori
kaskin litofasial doyisikliys ugrayirlar. Belo ki,
orazinin morkozi zonasinda yoni, Acidors,

,,»m' !M\ |
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Qazanbulaq, Tortor, Naftalan sahslorindo
Maykop ¢okiintiilorindo qumdast vo alevrolit
tobagolorinin - miqdar1  artir, bozon do

kobuddonali siixurlara rast golinir ( Acidors,
Xarxaput).

Bu kollektorlarin mosamoaliyi osason
10-22% arasinda doyisir. Onun orta qiymati
16,7% toskil edir. Kegiriciliyin orta qiymsti
15,8 mD. Umumi karbonatliliq 10-25%
arasinda doyisir (sokil 7) .

Sokil 7. Masamaliliyi séciyyslsndirsn ti¢Olciilii model (a), xarito (b) vo histoqram (©).

Yevlax-Agcabadi  hovzesinin  simal-gorq
hissasindo yerlogon saholordo (Muradxanli,
Coforli, Zordab, ©Omirarx) Maykop c¢okiintiilori
osason gillordon ibaratdir. Bazi saholorin ayri-
ayr1 kosilislorindo linzavari yatima malik
qumdasilarina rast golinir. Umumiyyatlo,
burada Maykop lay dostasinin qumlu-alevritli
kollektorlarimin fiziki parametrlori zoifdir.
Bunun sababi onlarda gil fraksiyasimin yiiksok
olmasidir [ 7].

Yevlax-Agcabadi ¢okokliyindo Miose-
nin Cokrak horizontu asason gilli litofasiyada
inkisaf etmisdir. Orazinin morkozi hissasindo
qalinligr 100-150 m-o ¢atan Cokrak horizon-
tunun terrigen-karbonat ¢okiintiilorinin kosili-
sindo tez-tez 1-2 m-lik qum va qumdasi tobo-
golorino rast golinir. Cokrak horizontu ilo
olagodar neft yatagi Muradxanl sahosindo
askar edilmisdir. Burada neft kollektorlar1 az
qalinliglt (1 m-o godar) ¢atli-masamsli qum-
das1, oshangdas1 vo mergel tobaqacikloridir. Bu
kollektorlarda hacm tutumu mosama vo
catlarla, silizmo qabiliyyati ise ¢atlarla
olagodardir.

Petrofiziki  todqiqatlar  naticosindo
kollektorluqg, mosamolik kublar1 vo xaritolori
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tortib edilmisdir. Modellorin qurulmasinda vo
foza voziyyastini toyin etmok {igiin litoloji vo
mosamolik kublarinin modellasdirilmasinda
interpolyasiya iisulu istifado olunmusdur.

Yerino yetirilmis todgigatlar asasinda
asagidaki naticalor oldo edilmisdir. Litoloji
kubun giymatlori gostorir ki, qumlulugun
miqdar1 bu intervalda daha yiiksokdir (bu
interval ti¢lin - 62% ¢atir).

Alinmis molumatlardan goriiniir ki,
mosamoliliyin  nisbaton yiiksok qgiymatlori
Ziyadxan sahosinin  morkozi  hissasinda,
Qazanbulaq sahasinin simal vo morkozi
hissalorinds, Ziyadxan vo Cayl arasinda olan
sinklinal hissado miisahids olunur.

Neft vo qazin toplanmast hom do
cokiintiilorin ¢okiintiitoplanma soraitindon do
asihdir. Qeyd etmok lazimdir ki, Maykop
kompleksinin ¢okiintlitoplanma prosesindo
hOovzonin siirotlo enmosi zamanmi kosilisdo
gilliliyin artmas1 sababindon neftdoyumluluq
pislosir.

Molum oldugu kimi, oks olunan dal-
galar (O0D) sahasinin amplitud-tezlik xarak-
teristikas1 hamginin geoloji miihitin petrofiziki
xUsusiyyotlorinin doyismalori ilo olagodardir.
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Son zamanlarda aparilmis todqiqatlar 90D
sahosino goro hesablanmis "RMS Amplitude"
atributu geoloji miihitdoki qum/gil nisbetinin
variasiyalarina daha hoassas oldugunu gostorir.
Adaton RMS amplitudalarin yiiksok qiymatlori
qumla zongin fasiyalara, zoif amplitudlar iso
gillo zongin fasiyalara uygun golir.

Moalum oldugu kimi, qum vo konglo-
meratlardan togkil olunmus gilli-qumlu arato-
bogalari kollektor xiisusiyyotlorino malikdir.
Bu obyektlordo neft-qaz yataginin mdvcud-
lugu, litoloji torkibin vo siixurlarin kollektor
xiisusiyyatlorinin doyiskenliyi ilo slagodardir.
Litofasial xiisusiyyetlorino goro Maykop lay
dostasinin  ¢okiintiilori burada qum vo gil
siixurlarmin aratobogolori ilo (qum, gil vo
alevrolit slixurlarin ndvbologmo ilo) toqdim
olunub. Umumiyyatls, kesilisdo belo tobage-
lorin mévcudlugu Maykop dovriinds todqiqat
intervalinda dayaz soraitdo cokiintiitoplama

Kollektor-Qeyri-kollektor
-1

prosesinin getdiyini gostorir. Burada qumlu
horizontlarin toplanmasini coxsayli
paleogaylarin istiraki ilo slagolondirmok olar.
Molum oldugu kimi, Maykop lay dastosinin
toplanmas1 dovriindo donizin transqressiyasi
maksimuma ¢atmis, bu da 6z ndvbosindo
burada borpa-geokimyovi soraiti yaratmisdir.
Bu iso ohomiyyetli sayda iizvi maddolorin
golocokdo  karbohidrogen vo  bitumlarin
formalagmasina olverisli sorait yaratmigdir.
Beloliklo, saho 1izro c¢okiintiilorin
effektiv mosamolilik omsallarin1 oks etdiron
kub vo orta qiymatlorini saciyyslondiron xaorito
qurulmus, gilliliyin vo qumlulugun paylanma
kubu tortib edilmisdir. Qazanbulaq sahasi tizro
todgiqat intervalinda kollektor—geyri-kollek-
torluq kubuna gora, qumluluq miqdar1 toxmi-
non 62 %, gillilik iso — 38 % toskil edir.
Hesablanmigs mosamolik amsalini saciyyalon-
diron qiymatlor toqribon 10-22 %-dir (sokil 8).
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Sakil 8. Sahonin kollektorluq xiisusiyyatlorini sociyyslondiron {igdlciilii model (a) vo tadgiqat
intervalinin tavanina goro qurulmus xarits (b).

NOTICO

Petrofiziki parametrlorin tohlili agagidaki naticalora galmays imkan verir:
1. Muradxanli, Zordab sahslorinds neft-qaz effuziv siixurlarin agilmig st sathinds miirokkab tip
kollektorlarda, yoni c¢atlarda, kavernalarda vo basqa bosluqlarda yigilmigdir. Effuziv siixurlarin
moasamalik va kegiricilik parametrlori nisbaton asagidir, lakin boazi quyularda effuziv siixurlardan
yiiksok hasilatli ( 500 t\giin) neft fontanlarinin alinmasi géstarir ki, onlar yiiksok hacm tutumuna vo
stizma qabiliyystino malikdirlor.
2. Mezozoy c¢okiintiilorindo toplanan karbohidrogenlorin qorunub saxlanmasi ii¢iin Maykop vo
gismoan Eosen yaslt gillor ortiik funksiyasini yerino yetirdiklori sahalor neft yataglarinin yaranmasi
baximindan perspektivlidirlar.
3.Ganco neftli-qazli rayonunu neft-qaz perspektivliyi Mezozoy (Tobasir) ¢okiintiilorinin litoloji-
petrofizik baximdan terrigen, catli-karbonat, vulkanogen-¢cokmo vo vulkanogen kollektorlart va
onlarin yaratdiglar1 geyri-antiklinal tip tololorlo olagodardir. Eosen ¢okiintiilorinin kasilisinda
terrigen, terrigen —karbonat va vulkanogen-¢okma kollektorlar istirak edirlor.
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1. Orta Eosen cokiintiilori daxilinde pazlagan horizont daxilinds litoloji-stratiqrafik talolorin ola
bilocoyi prognozlagdiriimisdir.

3. Seysmik vo quyu geofiziki todqiqat molumatlarinin qarsiligh tohlili osasinda II Qazanbulaq
horizontu iizro petrofiziki parametrlor prognozlasdirilmigdir.

2. Qazanbulag sahasi tizro geoloji kasiligin petrofiziki parametrlorin xiisusiyyatlorini nazors alarag
Tobasir — Paleogen ¢okiintiilorinin neft-qaz potensialin1 askar etmok mogsadi ilo Qazanbulaq
strukturunun tagyant hissoasinds, 2500 m layiha dorinliyi ils axtaris quyusunun gazilmasi toklif olunur.
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OIL AND GAS PERSPECTIVES IN CONNECTiON WIiTH PETROPHYSICAL
PARAMETERS OF ROCKS IN GANJA OiL AND GAS REGION
S. A. Zeynalova, C.C. Sharifov
Azerbaijan State Oil and Industry University

The article considers the features of the distribution of collector rocks and changes in
petrophysical parameters in the Mesozoic-Cenozoic section of the Ganja oil and gas region. Maps of
change of petrophysical parameters in the region were compiled and their distribution features were
investigated. Industrially important oil and gas flows from the Oligocene-Miocene and Cretaceous
sediments in the Kazanbulag and Tartar fields were obtained from both terrigenous and fractured
pores. Maps of change of petrophysical parameters in the region were compiled and their distribution
features were studied. Industrially important oil and gas flows from the Oligocene-Miocene and
Cretaceous sediments in the Kazanbulag and Tartar fields were obtained from both terrigenous and
fractured pores. In areas covered by unsuitable Paleogene-age clayey sediments lying on the washed
surface of Upper Cretaceous, it can be said that there are favorable conditions for the formation of
hydrocarbon deposits in both Cretaceous and Vulaknogenic sediments.
Keywords: petrophysical parameter, carbonate, porosity, permeability, oil, gas, sand, limestone
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HEPCIIEKTUBA HE®TU U T A3A I'SsHIKUHCKOI'O HE®OTEI'A3OHOCHOI'O
PAMOHA B CBSI3U C NIETPO®U3NYECKUMHA MAPAMETPAMM ITOPO/]
C.A.3eiinanoBa, Jlxk./x.1apudgos
AzepoOaiixanckuii ['ocynapcrBennbiii Y uuBepcurer Hedgru u IlpoMblnieHHOCTH

B crarpe paccMOTpeHbI 0COOEHHOCTH PACIIPOCTPAHEHUS OPOI-KOJUIEKTOPOB M U3MEHEHHS
netpodu3nUecKux napameTpoB B Me3okaiiHo30iickoM paspese [ THIKUHCKOro He(dTera3oHOCHOrO
paiiona. MccnenoBanel OCOOEHHOCTH PacHpOCTPAHEHUS METPOPHU3MUECKUX MMapaMeTpoB palioHa Ha
OCHOBE COCTaBJICHHBIX KapT UX u3MeHeHus. [IpuToku HedTH U ra3a noixydyeHsl Kak U3 TepPUTeHHBIX,
TaK U U3 TPEIMHHO-TIOPOBBIX KOJUIEKTOPOB B OTIOXKeHUsAX OnuroneH-MuoneHoBoro u MenoBoro
Bo3pacta ["azanOynarckoro u Teprepckoro MecTopokaeHU. MOXHO Moyiaratb O CyIIeCTBOBAHUU
OnmaronpusATHONH OOCTaHOBKHM AJisi 00Opa30BaHUS CKOIICHUH YIJIEBOJAOPOAOB KaK B KapOOHATHO-
TPEIIMHHOBATBIX, TaK M BYJIKAHOTEHHBIX OTJOXXEHHUSAX Ha IUIOMAISX IMOKPBITHIX TNIMHUCTBIMU
otnoxxeHussMu IlaneoreHoBoro Bo3pacTa, HECOIJIACHO 3aJIETAIOIIMX Ha Pa3MbITOM IOBEPXHOCTU
BepxHero Mena.

KiioueBble ¢jioBa: MeTpopU3NIECKUil mapamerp, KapOOHATHOCTh, MOPUCTOCTh, TPOHUIIAEMOCTH,
He(Th, Ta3, MECOK, U3BECTHSIK.
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YDK.66094.37:547,313,4.

METAL OKSID ELEMENTLORININ (Cr, V, Mn) ISTIRAKI iLO C3-C4
KARBOHIDROGENLORININ CEVRILMO PROSESININ TODQIQi
A.S.Hiiseynov, S.N.Bayramova
Azarbaycan Dovlat Neft va Sonaye Universiteti
E-mail: sevinch46@gmail.com

Toqdim olunan todgigat isinin maqsadi Cr, V, Mn elementlari ilo sintez olunmus oksid torkibli
katalizatorun istirak: ilo H.Oliyev aduna NEZ-0a alinan emal qazlarinin ¢evrilmasi prosesinin tarpanmaz layl
katalizator istirak: ila stasionar saraitda Gyronmokdan ibaratdir Neft xammalinin destruktiv emall prosesinde
coxlu migdarda karbohidrogen qazlart alinir. Tokca Katalitik kreking va piroliz proseslori zamam ayrilan
karbohidrogen qazlarimin torkibinda olan yiingiil olefinlorin migdar: 10-15 %-2 goadardir ki, bunlarda atraf
miihita atilir. Torkbinda belo qiymoatli gazlarin olmasina baxmayaraq, karbohidrogen gazlarindan istifads
edilmamoasi, an yaxst halda onlarin yandirilmast natica etibar ilo ekoloji vaziyyati pislasdirir, maddi va enerji
ehtiyyatlarina olan talabati artirir. Qeyd olunan négsanlarin 25as Sabablarindan biri son zamanlara kimi neft-
zavod karbohidrogen qazlarimin emal istigamatinda sistematik todgiqatlarin apariimamasi, elmi-tadgigat
islorinin parakanda xarakterli olmasidir. Bu, qazlardan samoroli istifada, ham tobii ehtiyatlara olan talaban:
azaldwr, hom da neft emali zavodlarinda atrafa atilan karbohidrogen qazlarindan samarali istifada olunmasin
tomin edir.

Acar sozlar: propilen, ¢evrilmo, Katalizator,
karbohidrogen

Asagr molekullu karbohidrogenlarin Hazirlanmis katalizator kiitlasi 1,0-1,5
hetorogen katalizatorlarda atmosfer soraitinds mm  Ol¢ido  xirdalanmis  vo  alokdan
cevrilmasi prosesi liglin yeni katalizatorun kecirilmisdir.
secilmasi istigamotindo todqgiqatlar aparil- Reaktor kvars siisadon hazirlanmigdir,
musdir. Aparilmis todgigat naticasinds malum onun daxili diametri 20 mm, hiindiirliyii 200
olmusdur ki, propilenin ¢evrilmosi prosesi mm toskil etmisdir. Reaktorun xaricindo Vo
ticlin yaxs1 katalizator kimi oksid torkibli Cr, daxilindo temperatur rejimina termociitdon
V, Mn elementlorindon sintez olunmus istfado edoarok , nazarst edilmisdir. Qaz analizi
heterogen katalizator hesab edilir. Baxmayaraq eloco do maye kondensat laboratoriya
ki, propilenin oksidlosmosi iiclin  kiilli soraitindo  LXM-PMD tipli xramotoqrafin
miqdarda elmi islor movciiddur, lakin onun komoayi ilo analiz edilmisdir.
cevrilmosi prosesino aid materiallar kifayot Propilenin ~ gevrilmasi  prosesinin
godor deyildir. optimal gostoricilorlo  hoyata kegirilmosini

Oksid torkibli katalizatorlardan istifado tomin  etmok iciin  istifado  etdiyimiz
edorak Cr, V, Mn elementlori ilo sintez katalizatorlarda oksid elementlorinin torkibi
olunmus miixtolif noévdo Katalizatorlar asagidaki kimi gotiirilmisdiir.
hazirlanmisgdir. Elementlarin nisbatlori Cr:V:Mn=1,25:1,0:1,0
asagidaki kimi olmusdur. Tacriibalor stasinor reaktorda

Cr:V:Mn=1,5:2,0:1,5 aparilmigdir. Propilenin ¢evrilmasi prosesi
Cr:V:Mn=2,0:1,5:1,5 450-550°C temperatur intervalinda 0,5-3,0 san
Cr:V:Mn=1,25:1,0:1,0 kontakt miiddetindo atmosfer tozyigindo, 5 sm®

Metod katalizator hocminds aparilmisdir. Proses

Katalizatorlar asagidaki metodika ilo zamani mohsul ¢iximinin  temperaturdan
hazirlanmigdir. Goétiiriilmiis oksid elementlari asliligi qgrafiki sokil 1-do gostorilmisdir.
birlikdo méhkom qarigdirilmis, az miqdarda 450°C-do aparilan tocriibalor  naticasindo
distillo suyundan istifado etmoklo tam kiitlo propilenin ¢evrilma doracasi 45 % toskil
halina gotirilmis vo yiliksok tozyiq altinda etmigdir. Alnan mohsullarin ¢iximlart vo
preslonmisdir. ~ Almmis  kiitlo ~ 100°C selektivlik genis hadds doyisir.
temperaturda  1,5-2  saat  middatindo Eksperimental hisso
qurudulmus sonra isa 200°C temperaturda 4,0 Codval 1-do stasionar reaktorda
saat miiddstindo méhkomlondirilmisdir. propilenin  ¢evrilmasi  prosesi  zamani

mohsullarin  ¢iximi, sel ¢evrilmo doracasi
ektivlik vo ¢evrilmo  doracasi  faizlori
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gostorilmigdir. Goriindliyii  kimi  prosesin
temperaturu  artdigca Ce-nin  ¢iximi  vo
selektivliyi do artir.

Belo ki, 450°C temperaturda Ci-in
ciximi 8,4 %, selektivlik 18,7 % olmusdur.
Alman karbohidrogenlorin molekul kiitlosi
artdiqca, onlarin ¢iximlari vo selektivlikda
artir. Moasalon, homin temperaturda Cs-iin
ciximi 18,0 %, selektivlik 40 % olur. Cs ligiin
iso bu rogamlar kaskin olaraq asagi diisiir, yoni
uygun olaraq 0,5 va 1,1 toskil edir.

Cixim, %

Stasionar reaktorda sonraki tocriibalor,
sintez olunmus heterogen katalizatorun istiraki
ilo 500°C temperaturda aparilmigdir. Bu zaman
propilenin ¢gevrilma doracasi daha yiiksok 58 %
olmusgdur. Cadval 1-do stasionar reaktorda
propilenin  ¢evrilmosi  prosesi  zamani
mohsullarin  ¢iximi, sel c¢evrilmo daracasi

ektivlik vo c¢evrilmo  dorocasi  faizlori
gostorilmigdir. Goriindliiyiic  kimi  prosesin
temperaturu  artdigca Ce-nin  ¢iximi1  vo

selektivliyi do artir

8
6 -
a1
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" 450 " 500

550
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Sakil 1. Tarpanmaz layli reaktorda (stasionar) mahsul ¢iximinin temperaturdan asliliq
oyrisi, 0,5 +3,0 san, propilenin hacmi siirati 200 saat™.

450°C temperaturda oldugu kimi,
500°C-do aparilan tocriibalorin  naticalori
gostorir ki, alinan mohsullarin ¢ixim faizlari vo
selektivlik genis hodd daxilinds doyisir.

Belo ki, temperaturda Cz-in ¢iximi1 8,9
%, selektivlik 15,3 % toskil edir. Alinan
mohsullarin  kiitlosi (Ci-don Ce-ya kimi)
yiiksaldikca ¢iximim maksimum qiymoti 19,3
% (Co-liglin) olur, selektivlik iso 33,3 %-o
catir. 500°C temperaturda alman mohsullarin
molekul kiitlolorinin artmasi (Ci-don Ce-ya
kimi) ndqteyi-nazordon bu mohsullarin
ciximlart  vo  selektivliklorini  nozardan
kegironds he¢ bir ganunuygunluq goriinmiir.
500 vo 500°C-do ragomlor sinusoidal sokilda
doyisilir. Miistasna hal ondan ibaratdir Ki,
prosesi 500°C temperaturda aparildiqda slava
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mohsul kimi Ces amalo golir ki, onunda ¢iximui
11,3 %: selektivlik isa 19,5% toskil edir.

Nohayat propilenin g¢evrilmo doracasi
eyni soraitdo lakin 550°C temperaturda
aparilmigdir vo propilenin g¢evrilma doaracasi
bir godor artaragq 60 %-2 ¢atmisdir. Bu zaman
minimal ¢ixmn vo selektuvlik Cs-o tosadif
etmisdir, yoni uygun olaraq 2,7 vo 45 %
olmusdur. Bu temperaturda da (Ci-don Ce-ya
dogru) ¢cixim va selektivliyin giymatlori ii¢iin
qanunuygunluq nazars ¢arpmir. Bels ki, alinan
mohsullarin molekul kiitlolori Ci-don Ce-ya
godar artdiqca, ¢ixim avvalco artir, sonra azalir
va yenidan (Cs-don baslayaraq) artir.

Hazirlanmis kontak tizorindo
propilenin  ¢evrilmasi zamani, ¢evrilma
doracasi on yiiksok giymati 60 %, 550°C-ya
tosadiif etmigsdir.
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Sakil 2. Tarpsnmsz katalizator layli reaktorda (:
asililiq syrisi. Temperatur 500°C propilenin hacmi

Sakil 2. Torpanmoz katalizator layli reaktorda (sta

2, :l] 3'.!]

stasionar)Mshsul ¢iximinin kontakt middstindsn
strsti 200 saat!

sionar) mahsul ¢iximinin kontakt miiddatindon

asliliq oyrisi. Temperatur 500°C, propilenin hocmi siireti 200 saat™.

Goriindiiyti  kimi  alinmis  ayrilorin
xarakteri eynidir, yoni onlarinn hamisi
maksimumdan kecir. Burada yalniz C; ii¢lin
alinmig oyri xarakterino goro bir godor
forglidir.  500°C-do  aparilmis todgigatlar
gostormisdir ki, Cz iglin tapilmis ¢iximin
giymatlori diger mohsullarin giymatlorindon

secilir, yani onlar bir gadar yiiksokdir. Burada
kontakt miiddoti 2,0 san oldugda alinir. C>
istisna olmagla, galan mohsullarin bu kontakt
miiddatindo maksimal giymatlori 11,3 %-don
¢ox deyil. Demok olar ki, biitiin ayrilor eyni
xarakterlidir vo maksimumdan kegirlar.

Cadval 1.

Miixtalif temperaturlarda stasionar layli reaktorda propilenin ¢evrilmoa daracasi, selektivlik
Vo mohsullarin ¢iximi

t, °C | Konversiya, % | Moahsullar | Mahsul.¢ixim1,% | Selektivlik,%
450 |45 Ci 8,4 18,7
(07) 17,4 38,6
Cs 18,0 40,0
Cs 0,5 1,1
Ce - -
500 |58 C: 8,9 15,3
C 19,3 33,3
Cs 7,1 12,2
Cs 10,4 17,9
Ce 11,3 19,5
550 |60 C1 11,1 18,5
(07} 20,6 34,3
Cs 2,7 4,5
Cs 8,1 13,5
Cs 16,1 26,8

Digor torafdon 450°C-don 550°C-yo qodar artirildiqda, prosesin ¢evrilmo doracasinin

giymati do 45-doan 60 % godor yiiksalir.

NOTICO

Belaliklo, stasionar reaktorda aparilmis to

dqiqatlar gostormisdir ki, atmosfer tozyigindo

kontakt miiddoti 2,0 san oldugda 5 sm?® katalizator hocmindo secilmis katalizatorun istiraki ilo
propilenin cevrilmasi prosesi ii¢iin optimal temperatur 500°C olmusdur.
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HNCCIEJOBAHUE IMMPOLECCA ITPEBPAIIEHUS YIJIEBOJOPOAOB C3-Cs B
NPUCYTCTBUU OKCUJAHBIX METAJIJIOB (Cr, V, Mn)
A.C. I'yceiinos C.H. Baiipamosa
AzepoOaiixkanckuii ['ocynapcrBennbiii Y uuBepcurer Hedgru u IlpoMblnieHHOCTH

Ha ocHoBe nccienoBaHUM BBISBICHO, YTO JTYYIIUM KaTaIM3aTOPOM ISl MPEBPAIICHUS TIPO-
MUJIeHA SIBISIETCSA KaTauu3aTtop Ha ocHoBe okcunoB Cr, V, Mn. Jlyummii pe3yabTaT mojaydyeH Hpu
300°C, BpemeHH KOHTAKTa T = 2 CeK., TOT1a KOHBEPCHUs MponmIeHa cocTasnser 58,0 %. IIpu 3tom B
BUJIe OOouHOrO coenuHeHus mnoiydaercss Cs ¢ BeixomoMm 11,3 %, a CENEeKTUBHOCTh COCTABIISICT
19,5%.
ens paboThl —M3ydeHHE MpoIlecca MpeBpaIieHus 3aBOJICKUX T'a30B, nmoiaydeHHbix Ha HII 3aBoae um.
I'. AnueBa ¢ mpumenenuem snemenToB Cr, V, MN. Ha cTaliMOHaApHOM ClIOe KaTalu3aTropa
KJiloueBble ¢JI0BA: MPOIUJICH, MPEBPAIEHHUs, KaTaIu3aTop, YIJI€BOIOPOIbI.

RESEARCH OF THE PROCESS CONVERSION OF C3-C4 HYDROCARBONS IN PRES-
ENCE OF THE METAL OXIDE (Cr, V, Mn)
A.S.Huseynov, S.N.Bayramova
Azerbaijan State Oil and Industry University
One base of research it have been revealed that the best catalyst for conversion propylene is catalyst
on base of Cr, VV, Mn oxides. The best result is achived at temperature 300°C, time contact t = 2 sec.,
by that conversion of propylene is 58 %. As a side-product a Ce compound is obtained with yield 11,3
%, selectivity is 19,5 %.
The purpose of the work —research of the process conversion of the waste gases obtained at
the refinery named after H.Aliyev by use of Cr, VV, Mn elements on stationary catalyst layer.
Keywords: propylene, transformation, catalyst, hydrocarbons
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UDK 621.67(075.8)
INVESTIGATION OF THE EFFECT OF THE LIQUID-DISPERSED PARTICLE
MIXTURE ON THE WORKING OF KINETiC PUMPS.
M.S. Orucov, R. Ismayilov
Azerbaijan State Oil and Industry University
Abstract: The article examines the effect of a mixture of liquid-dispersed particles on the parts
of a paddle pumping unit.

To do this, a graph of the dependence of the wear modulus of elasticity on the coatings used to
reduce the effect of the liquid-dispersed particle mixture is plotted, and this established dependence
proves that the wear rate is directly proportional to the modulus of elasticity of the coating.

Keywords: shovel pumping device, polymer, coat-
ing, elastic modulus, wear speed, angle of impact.

Introduction. The main reason for the
failure of the parts of centrifugal pumps is hy-
droabrasive corrosion due to the flow of liquid-
dispersed particles and the corrosive environ-
ment. Research was carried out to select a cor-
rosion-resistant coating depending on the oper-
ating environment of the pump, and the rate of
hydro-abrasive corrosion was calculated in
coatings made of different materials (powder-
polymer). A multi-position device was used for
the study. The study was performed on the
transmission values of the flow rate of the lig-
uid-dispersed particle mixture and the angle of
influence of the liquid flow on the coating. The
mixture of liquid-dispersed particles consisted
of quartz sand as an aqueous solution of NaCl
and an abrasive particle. The particle size and
temperature were selected according to the op-
erating environment of the pump [1].

11

Experimental part. The wear series of
the part was determined using a roller-based
composition.

In the test, the wear rates of polymer
coatings (epoxy primer EP-00-10, epoxy
powder coating PEP-177, pentaplast) were
measured and changes were recorded. When
we look at the changes, we see that the line of
dependence has changed with the function, and
the tangent of the angle of inclination with
respect to the time axis corresponds to the rate
of wear. Keeping the data stable during the test
resulted in a constant rate of wear. Based on
the test results, it was determined that the
material with the lowest wear rate among
polymer coatings is pentaplast (3.4 mm3 / h).
The results obtained are shown in Figure 1

Figure .1 Test of the effect of a mixture of liquid-dispersed particles on a coated sample
1-coated sample; 2-rotating permanent magnetic table; 3-device for changing the angle of inclination
of the axis of the table to the axis of the head; 4- table for movement relative to the header axis; 5-
locking screw; 6-capacity; 7-liquid; 8-pump; 9-suction pipe; 10-plug valve; 11-elastic cable; 12-
electric motor; Chapter 13; 14-delivery pipeline; 15-bypass line; 16-manometer.

Experience has shown that in any case,
reducing the cost of the wool module and
increasing the cost of strength increases the
durability of the cover.  Numerous

deformations occur in the polymer when
abrasive particles hit the coatings. The
formation of cyclic stresses in the polymer
causes fatigue cracks.
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The main reason for the decrease in the
corrosion resistance of the coating with the
increase of the Young's modulus is the high
ability of the polymer to absorb the energy
generated by the impact. Therefore, the
disintegration process is faster due to the
uneven distribution of deformation when using
low-stiffness coatings.

According to the experimental values,
the wear rate is directly proportional to the
Young's modulus E and inversely proportional
to the tolerance limit ap. [2, 3, 4]

J=KE /(6 p"PB)

where J is the wear rate;
op- tolerance limit;
E- elastic modulus;

It is possible to use this formula to
compare the corrosion resistance of different
coatings. E* 0.39 /6 "~ 0.46

The interaction of a mixture of liquid-
dispersed particles with parts of the surface of
the impellers of pumps occurs at different
angles, and the rate of wear depends
significantly on the angle of impact. [4,5] The
dependence between the wear pattern and the
modulus of elasticity was determined (Fig.2).
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Figure .2 Graphical relationship between the wear rate and the modulus of elasticity

The rate of hydroabrasive wear is directly proportional to the modulus of elasticity.
It is clear that the contact stresses at small values of the impact angle are more dangerous for coatings
where the value of the modulus of elasticity is large. Thus, regardless of the value of the angle of
impact, the wear rate of coatings with a harder material is lower.

CONCLUSION
1. Experimental tests were performed on a multi-position device, the results were recorded and
compared.
2. Based on the obtained analytical expression, a graph of functional dependencies is constructed.
3. As a result of experimental research, it was determined that the value of the modulus of elasticity
of polymer coatings varies in direct proportion to its wear rate.
4. The obtained functional dependencies have shown that increasing the strength of polymer coatings
increases the corrosion resistance of the coating, regardless of the value of the impact angle.
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NCCIEAOBAHUE D®@PEKTA CMECH ’KUAKO-AUCIIEPCHBIX YACTHUIL HA
PABOTY KINETIC HACOCOB.
R. Hcmaiinos , M.S. Opyn:xeB
AzepOaiinxanckuii I'ocynapcreennslii YHusepcurer Hedpru u IlpombinieHHOCTH

CraThs MocBAIIEHa UCCIIETOBAHHIO BIUSHUS )KUIKOAUCIIEPCHON cCMecH Ha paboTy KUHEeTHYe-
CKHMX HacOCOB.

Jiig 3Toro ctpoutcs rpaduk 3aBUCUMOCTH MOJYJISl YIIPYTOCTH U3HAIIMBAHUS OT IMOKPBITUH,
HCIOJIb3YEMBIX JJIl YMEHBILIEHUS BIUSHUS KUKOAUCIIEPCHON CMECH YacCTHll, U 3Ta yCTAaHOBJICHHAS
3aBUCUMOCTD JJOKa3bIBAET, YTO CKOPOCTh U3HOCA NPSIMO MPOMOPLMOHATIBHA MOAYJIIO YIIPYTOCTH I10-
KPBITHSL.

KuawueBble cjioBa: KnuHeTHUECKUI HACOCHBIHN arperar, oJuMep, NpoTeKTop, Moy b FOHra,
CKOPOCTb U3HOCA, YTOJ BO3JEHCTBHSI.

MAYE-DiSPERS HiSSOCIKLOR QARISIGININ KUROKLIi NASOSLARIN iSiNO
TOSIRININ TODQIQi
R. Ismayilov (t.ii.e.d.), M.S. Orucov (magistr)
Azarbaycan Dovlat Neft va Sanaye Universiteti

Mogalo maye dispersli bir qarisigin kinetik nasoslarin igino tasirinin dyranilmasine hasr
edilmisdir.

Bunun {igiin asinma elastiklik modulunun maye dispersli hissacik qarisiginin tasirini azaltmaq
tictin istifado olunan ortiiklora asiliigimin grafiki ¢akilib vo bu miisyyon asililiq aginma stiratinin
modulla diiz miitonasib oldugunu siibut edir. ortiik elastikliyi.

Acar sozlar: Kinetik nasos qurgusu, polimer, qoruyucu, Young modulu, asinma daracasi, tasir
bucagi
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VIIK 622.276.5

OHEHKA BPEMEHU PEJIAKCAIIMU HEHBIOTOHOBCKUX HE®TEUN
E.B. MAMEJIOBA
AzepOaiipkaHCKUI roCcy1apCTBEHHBIN YHUBEPCUTET HEPTHU U MPOMBIIIEHHOCTH
E-mail: petrotech@asoiu.az)

B cmamuve pacecmomperna MemoouKa 8viseieHus. 0cobenHocmell npoyecca JlugbmuposaHuﬂ AHOMAJlb-
HbIX Heghmell, CyWecmeerHO GIUSIOWUX HA PACX00 paboue2o azeHma.

Hpu npoee()eHuu OYEHKU 6peMerHUu pelakcayut HEHbIOMOHOBCKUX Hequeﬁ YCMAaHOBJEHO, 4Yno no
mepe yeeiludeHus memnepantypbl ommedaemcsi 6blp09fC0€Hu€ 6A3KOynpyzux ceoﬁcme, umo 6 C60r ouepedb
CKasvleaemcs npu 9mux sice yCioeusix Ha y()e]leblﬁ pacxod pa60‘l€20 cocmasa, K0m0pbll/7 nposeisiem meH-
OeHYUIo K pocmy.

KiioueBble ¢Ji0Ba: HEHBIOTOHOBCKAsh HE(Th, BS3-
KOCTb IUTaCTOBOM HE(PTH, CKOPOCTH CIIBUTA, HAIIPSIKE-
HUE cBUTA, 3(pPeKTUBHAS BAZKOCTD.

B omyOGnuKOBaHHBIX paHEEe CTaThAX o6ombOe PVT ocymecTBisnace Ha pOTaI[MOH-
[1,4] ObLIM IPOBEACHBI pacyeThI IO ONpeE/Ieie- HOM BHUCKO3UMeTpe Peorect-2 ¢ mocienoBa-
HUIO TEMIIOB M3MEHEHUs JABJICHUS B IOPH- TEJIbHBIM MPUMEHEHHUEM KOMIIBIOTEPHOU Mpo-
CTOH CpeJie U B CTBOJIE O IbeMHUKa. Hannuue IpaMMBlI.
B CUCTEME «IIJIACT-CKBAKMHA) 3aIla3/IbIBAHUS B cBsi3u ¢ 3TUM ObUIH MIPOBEJEHBI UC-
BPEMEH «OTKJIMKA» Ha BO3JEICTBHE pabOYnMM CJIEOBAHMS IO BBISBICHUIO PEOPUZNUECKUX
areHTOM, KOTOPBIM SIBIIIETCS KOMIIPUMHUPO- ceorictB Heptu HI'JITY «HapumanoBHepTHY.
BaHHBIN ra3, TpeOyeT yuyeTa perakcaliOHHbIX [Tocne 6apooOpabOTKM U MOHMKEHUS TEMIIe-
BPEMEH I'a30KUAKOCTHOM CMECH KakK B ILJIacTe, patypbl HaOIIOAANOCh, YTO HEPTH OOpETarOT
TaK U B CTBOJIE CKBaXXUHBI. B CBsA3U € 3TUM, 5IB- HBIOTOHOBCKHE CBOMCTBA.
JII€TCA aKTyaJbHBIM U IPEJICTABIIIET UHTEPEC Ouenka BpeMeHH pejiaKcanumn
OIIpE/ICNICHUE pEJIAKCAllUOHHBIX BPEMEH II0 s OLICHKHU pellakcalliOHHBIX
JAHHBIM HOPMaJIbHOM 3KCILTyaTalluu CKBaKUH CBOICTB, JaHHBIE 00pabaTHIBAIUCH MO METO-
U MOUCK IYTEH peryIupoBaHusl JaHHOIO Mapa- ke, npenioxenHoi M. Kpoccowm (Cross) [6],
Merpa. B kauecTBe perynupoBaHusi BPEMEH U pa3BuTOM B paboTtax [2,3], cyTh KOTOPOIi 3a-
pellakcaluy, a clefoBaTeIbHO, IPeJaHue He- KJIOYaeTcss B  ONPEIEICHUH OTHOLICHUS
HBIOTOHOBCKUM  HE(TSIM  HBIOTOHOBCKHX MEXy 3HAUCHUSIMU KacaTeJbHOIO HampsKe-
CBOMCTB, aBTOpaMH IPEIIOKEHb MHOTOYHC- HUs caBura (7) U 3Ha4eHUAMU 3PPEeKTUBHOMN
JICHHbIE MCCIIEI0OBaHMs MO0 MPUMEHEHHUIO (U- BSI3KOCTH (75¢ ), B CIICIYIOLIEM BUJIE:
3WYECKUX TMOJIEH — II0JIe JABJIEHHS, TEIIOBBIX 1 1 T2
IIOJIEH, MarHUTHBIX, DJEKTPUYECKUX U Jp. % = E + rzng (1)

[4,5].

Tak, nmpu ucnonp3oBaHuM Oapoobdpa-
OOTKM CKBOKUHHOW MPOAYKLHUS IPU OBICTPOM
M3MEHEHUH JaBJICHUs, MOSIBIISETCS BO3MOX-
HOCTh YIPABJICHUS PEOJOTHUYECKUMH CBOW-
CTBaMHU IIJIACTOBBIX (DJIIOMJIOB MyTEM BbIOOpa
TEXHOJIOTUYECKOTO pexnMa o0brdn. bpum
IIPOBE/IEHBI JKCIIEPUMEHTANbHbIE PabOThI 1O
00paboTKe HEHBIOTOHOBCKUX HePTeH myrem
MocJe10BaTeNbHOM pa3rpy3ku cuctemsl. B pe-
3ynbrare 0apooOpabOTKU pa3rpy3KOM, HCIIbI-
TyeMbIi Quton]] cTan npruoOpeTaTh HbIOTOHOB-
CKHE CBOWCTBA, HO C COXpAaHCHWEM HEJIMHEH-
HOW Bs3koynpyroctu. OLeHKa peosiornye-
CKHUX CBOWCTB JI0 M TOCJE DKCIIEPUMEHTa B

3necb G — MOIyb CIBUTOBOW YIIpY-
TOCTH U3y4aeMOU KHIKOCTH;

1¢—MCTUHHAs BA3KOCTb.

CrnenyeT OTMETHTD, 4TO ypaBHeHUe (1)
OyzeT UMeTh MECTO, €U 7y U G IPUHUMAIOT
IIOCTOSIHHBIE 3HAYEHUS, T.€. IIPU YCIOBUH, YTO
cucteMa  JinHeWHas. IlokasaTenu KpUBBIX
(puc.1) 3aBucuMoctu 1=f(y) ObUIM HEpecUu-
TaHBI B KOOpAHHATAX 1/Msp?=f(1%). Tlo pe3ymn-
TaTaM [IPOBEJIEHHOTO pacueTa 0 BhIIIEIPUBE-
NeHHoU ¢opMynie, MOCTpOeHa HOBasi 3aBUCH-
MOCTb, U MOJTYYEHHbIE KPUBBIE MPEICTABIICHBI
Ha puc.2. Ha npsMonmHEeRHOM y4acTke rpa-
¢uka (puc.4) cucrema HOCUT JHHEWHBIN Xa-
paxrep.
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Puc. 1. 3aBucumoctb T = 1(y) 17151 pacTBopa TpaHCHOpPMATOPHOE MACIIO
+ 10% ryapoHa npu pa3inyHbIX TEMIIEpaTypax.

[To xapaktepy KpuUBOW MOXHO Olie- Y4acCTKM 3aBHCHUMOCTEH, KOTOpbIE Tapaj-
HUTb HWHTCPBAJI CKOpOCTCﬁ caABUI'a, a TaK¥XKC JICJIbHBI OCHU TZ,COOTBGTCTBYIOT BA3KOMY TCYC-
BBLIEINUTH 00J1aCTh HEJIUHEHHOCTH. HUIO KUJIKOCTH U HOCAT JIMHEUHBIN XapakTep.
Pesynbratel  pOTOBHCKO3MMETpHUYE- Jpyras yactb 3aBUCHUMOCTEW, KOTOpasi COOT-
CKHMX HCCJICIOBaHMM A pacTBopa (TpaHC- BETCTBYET HEJIMHEHHBIM y4acTKaM, BBIPAKAET
dbopMaTopHOe Macio + TYAPOH) MPHU Pa3Iny- MPOSIBJICHUE BSI3KOYIPYTUX CBOMCTB UCHBITY-
HBIX TEMIICpaTypax, IIOKa3bIBaA€T, 4TO TC cMOTI'O (1)JIIOI/IIIa.
1/my® 2000
(Ta*e)* 440
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Puc.2. 3aBucumocts 1/m3d2 = 12 1114 pactBopa TpaHc(HOpMaTOPHOE MACIO
+ TyApoH npu pa3nuuHbIX Temmeparypax: 1 - 500, 2 - 400, 3 — 300.
[Tpu npoaBMXKEeHUH HEPTH MO HATIPABJICHUIO K 320010 CKBAXKUHBI, B €€ 00beMe JaBJICHHE Na-
JlaeT, U3-3a 4Yero HabJtoJaeTcs BblieeHue raza. TeMnoBble U3MEHEHUS 3HaUeHUH I1acTOBOIO /1aB-
JICHUS ONIPENIEISIOT U3 BBIPAXKECHHUS:

2
dp_dpdr|_dp1 _(dp)k_uz_u(Q>2 @
dt dr dt dr m dr/ um km km \2mhr
Kax cnenyet u3 Belpaxkenus (2), mpo- CJIEIOBAaHHM, MOKHO OIPEIEIUTh BpeMs pe-
SBJICHUE WHEPLUUOHHBIX CHUJI IPOUCXOIUT B JaKcaly, UCCIEIYyEMOr0 pacTBopa IpH pas-
pu3ab0NHON 30HE CKBaXXMHBI U3-3a U3MEHE- JUYHBIX TemmepaTypax. Eciu mpuHATh, 4TO
1
HUS CKOPOCTH, B OCHOBHOM HalIIpaBJIEHNH, YTO x=T2, ay = 7 » TO MOYKHO 3aIlHCaTh 3aBUCH-
t

MPUBOJUT K YCUJICHUIO BIIMAHNUA aHOMAJIbHBIX

cBolicTB Hedru [1]. MOCTB! —
[Mpumensist meronuky Kpocca (Cross) . —1aX ,
[6] ¥ maHHBIE POTOBHCKO3UMETPHUYECKUX HC- rie = s b= 7
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[IpumeM 3a @ - yrosn HakJIOHa NMPSMOMN IIpU MOBBILIEHUU TEMIEPATYPhl BpEMs pellak-
K ocH abcmyce, a b — 0Tpe30K, KOTOPbIii OTce- callii aHOMaJbHBIX HedTeill Oyaer yMmeHb-
KaeTcsl NpsIMOM 10 ocu opauHar. Torna : IaThCSI.
b TeMnn u3MeHEHUs AABJICHUS B
G= |[— (Ila) (3) MOJICJIM TUTACTa MOKHO OLIEHUTh U3 BBIpaxe-
atge HUS:
Ne = |— (Ha * C) (4) dt km \2mhr
b rae d — ruaMeTp KOJOHKH.
Pas3fenuB 3HaYeHHE MOIYIS YIPYro- UccnenoBanus mnokasaiv, 4YTO CKO-
CTM Ha BS3KOCThb pPACTBOpPAa MOYKHO HaWTH POCTb NPOJBIKCHHE KUIKOCTU B HOPHCTOH
BPEMsI PETaKCALMH PACTBOPA IIPH ONPE/ICICH- cpele TPUHWMAET HAWOOJbIICe 3HAYCHHUE B
HOU TeMmneparype. Pe3ynbTaTbl uCCiaeq0BaHU npu3aboiiHON 30He CkBakHHBL. HO CBOIO MaK-
MpUBeIeHbI B Ta0auIe | ¥ MOKa3bIBAIOT, YTO CHMAJIbHYIO CKOPOCTb (0K HAOUPAeT y cTe-
HOK ITOJbEMHHUKA.
Tabmuna 1.
Pe3ynbpratel HcciieIoBaHUi 110 OLICHKE BPEMEHHU pellakcaluu
Ne | b | Temneparypa, | Yron nHakinona | Mcrunnas | Mopayne | Bpems penakcaimy,
T0.C @ / tge BS3KOCTb, | YIIPYTOCTH, t,c
neMmlla*c G, Ila
1| 2 3 4 5 6 7
103 30 30/0,57 1,3 0,36 3,6
2 |11 40 45/1 0,95 0,5 1,9
3123 50 60/1,73 0,65 0,57 1,1
419 60 70/2,74 0,33 0,9 0,4

Pe3yabTaThl Hec1e10BaAHUSA

[Tony4yeHHbIe pe3yabTaThl MOKA3BIBAIOT, YTO JJIS TIOABbEMA OJJHOTO U TOTO K€ 00bemMa BSI3KO-
YIpYyroi KUIKOCTU (CMECh T'ypoHa M TpaHc(hOpMaTOPHOro Macia) TpeOyeTcsi MEeHbIIUI pacxon
rasa, 4eM JijIsl TOro *e 00beMa HbIOTOHOBCKOM JKUAKOCTH.

AHa/n3 MOJNyYeHHBIX Pe3yJbTaTOB HKCIEPUMEHTAIbHBIX HCCIIEIOBAaHUI MOKA3bIBAET, YTO
BA3KOYIIPYrHe CBOMCTBA TN TUPYEMBIX KUAKOCTENH MOTYT OBITh MCIIOJIb30BaHBI 17151 YIYULICHUS TEX-
HOJIOTHYECKHUX MPOIECCOB 100bIUU HeDTH.

Ha porannonnom Buckoszumerpe «PeotecT-2» ObLIN HcciieI0BaHbl peosiornyeckue csoi. [o-
nmydeHHas Tpaduueckas 3aBUCUMOCTE T=f(y) HE JJaeT BO3MOXKHOCTH CYAUTH O HATHUYUH BA3KOYIIPY-
I'MX CBOMCTB >KMJIKOCTH (pHC.l), YTO MPHUBENIO K PEIIEHUIO0 O CO3/IaHUU METOJUKHU JUIsSl BBISIBICHUS
PEOJIOrHYecKUX CBOUCTB (pirronaa.
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E.V. Mammadova

Azerbaijan State Oil and Industry University

The article discusses a technique for identifying the features of the lifting process of abnormal
oils that significantly affect the flow rate of the working agent.

When assessing the relaxation time of non-Newtonian oils, it was found that with an increase
in temperature, a degeneration of viscoelastic properties is noted, which in turn affects, under the
same conditions, the specific consumption of the working composition, which tends to increase.
Key words: non- newtonian oil, viscosity of bedded oil, shear rate, shear stress, effective viscosity

NEWTONIAN NEFTLERININ RELASXASIiYA ZAMANININ TOQDIMATI
E.V. Mammadova
Azerbaijan State Oil and Industry University

Moaqalado, isloyon maddonin axin siirotini shomiyyatli doerocado tosir edon anormal yaglarin
qaldirilmas1 prosesinin xiisusiyyatlorini miioyyanlosdirmak iiciin bir texnikadan bohs olunur.

Nyutondan konar yaglarin rahatlama miiddotini qiymatlondirorkon, temperaturun artmasi ilo
viskoelastik xiisusiyyatlorin dejenerasyonunun geyd edildiyi, bunun da eyni sortlor altinda isloyon
kompozisiyanin xiisusi istehlakina tosir etdiyini, artirmaq.
Acar sozlor: Nyuton olmayan neft, yataqli niiftin 6zliiliiyii, kosilmo doracasi, kasilma stresi, tosirli
ozlilik.
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YK 678.628.4502.7
NEFTIN VO PAK-in INSAN ORQANIZMINO VO OTRAF MUHITO
ZORORLI TOSIRLORI
Magistrant: N.E. Mammadalili
Azarbaycan Dovlat Neft va Sonaye Universiteti
E-mail: necefl217@gmail.com
Abstrakt: Neft olkomiz iigiin vacib sarvatdir. Neftin olkomiz iiciin qazanc manbayi olmasina
baxmayaraq onun emali zamani ekologiyaya va canli orqanizmlora vurdugu ziyanlar qagilmazdir.
Magalada neftin asas torkib hissalorindon olan poliaromatik karbohidrogenlar, onlarin tadgiq iisullari,
insan organizmina Vo atraf miihito vurdugu ziyanlar arasdirilmigdir. Galacakda bu problemlarin hallinin
tapilmast arzuolunandir.
Acar _ sozlar: Politsiklik aromatik karbo-
hidrogen, kanserogen, xromotoqgrafiya, sublimasiya,
spektroskopiya,ekstraksiya

Giris Azorbaycan  Respublikasinin
sosial-igtisadi inkisafinda neftin miistasna rolu
vardir. Uzun illor miitoraqqi  texnoloji
proseslorinolmamasi  vo neft sonayesinin
stirotlo inkisafi otraf miihitin hoddon artiq
cirklonmoasina sobob olmus, atmosfera atilan
zohorli qazlarin miqdart artmis, neftlogirk-
lonmis torpaq saholori genislonmisdir. Res-
publikamiz miistoqillik qazandigdan sonra
Sonayenin biitiin sahalorinds oldugu kimi neft
sonayesi sahosindo do boyik doyisiklor
olmusdur. Bu giin 6lkenin neft emali miiassise-
lorinin qarsisinda duranasas masala son iyirmi
ildo gazanilmis ugurlari méhkamlondirmok,
igtisadiyyatin va ohalinin nefts va onun
emalindan aliman mohsullara olan tolabatini
tomin etmakdan ibaratdir.

Neft ¢ox sayda iizvi maddolordon togkil
olunmus miirokkob quruluslu bir maddadir.
Neftin torkibino daxil olan birlogsmolori
asagidaki qruplara bélmok olar:

- Parafin-naften-aromatik karbohidro-
genlor-.  Neftin torkibindogostorilon  sinif
karbohidrogenlorin  miqdar1  basqa  sinif
birlosmoalordon daha ¢ox olub, onlarin migdari
miixtolif  neft modonlorindon  ¢ixarilan
neftlordo genis intervalda doyisir. Neftin
torkibindos olan parafin karbohidrogenlorinin
imumi miqdart asason 25-30% (holl olmus
gazlar nozars alinmadiqda) toskil edir. Neftdo
hall olan gazlarin migdari nozors alindigda iso
parafinlorin ~ miqdan 40-50%-2, bazi
neftlordsisa 50-70%-o gatir. Bununla yanasi,
torkibinda comi 10-15% parafin olan neftlor do
vardir. Neftin torkibinds ¢ox az miqdar etil
grupundan daha bdyiik (etil va s.) alkil grupu
saxlayan saxoli quruluslu parafinlorin olmasi
da miioyyon edilmisdir[1].
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- Kiikiirdlii-oksigenli-azotlu birlogmalor-
Kiikiird neftlordo miixtalif birlosmolor soklinda
olur. Oz torkib vo xassolorine  gora
farglondiyina baxmayarag, bunlar kaskin pis
iylorino  goro bir-birina  oxsayir. Mixtalif
neftlordo  kiikiirdlii  birlosmalorin - miqdar
miixtolifdir. ©On az kiikiirdli neft parafinli
Ozeksuat neftidir (0,1 kiitlo faizi). Baki vo
Qrozni neftlorinds, adston, kiikiirdli birlos-
molarin miqdar1 0,6% -don artiq olmur. Bazi
rayonlarda ¢ixarilan neftlor kiikiirdlii birlog-
molorlo zangindir. Neftin torkibinds azotun
miqdar1 ¢ox nadir hallarda 1 %-don ¢ox olur.
Neftin yerlosdiyi laym dorinliyi vo yas1
artdigca azotun miqdar1 azalir vo bu miqdar
neftin tomasda oldugu siixurlarin tabistindon
az asilidir. Azotun miqdar1 ¢ox olan neftlor
daha cavan hesab olunur. Heteroatomlu
komponentlor igarisinds azotlu birlosmolor vo
az Oyronilmisdir. Bu birlogsmolor iki qrupa
boliiniir: 1. Neytral xassoli; 2. Osasi xassali.
Azotlu birlosmalarin az hissasini - osasi, ¢ox
hissasini isa neytral azotlu birlosmalor toskil
edir. Osasi xassoli azotun imumi azota olan
nisbati Azorbaycan neftlorindo 29-32 % -,
Qorbi Sibir neftlorindo 8-30 % -5, Saxalin
neftlorinds iso44 % -5 catir. Azotlu birlosmo-
lorin asas hissasi agir fraksiyalarin vo xiisusilo
agir qaliglarin torkibino daxil olur. Yanacag-
larin torkibino daxil olan azotlu birlosmalor
basqa sinif birlogsmolorlobirlikdo  yanma
prosesine moruz qalir. Azotlu birlosmalor do
yanarkon  atmosferi  ¢irklondirir  (azot
oksidlorile). Ilkin tullantilardan olan azot
oksidlari atmosferdozohorli téromo tullanti-
larinin amolo galmasinds foal rol oynayir vo
atmosfer  ¢irklondiricilorinin  ¢oxalmasina
sobob olur.
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Neftin  oksigenli  birlogsmolorino -
tursular,fenollar, ketonlar, efirlor vo laktonlar,
homginin furan va anhidrid birlosmalori aiddir.
Neft fraksiyalarinin qaynama temperaturu
artdiqca, oksigenlibirlosmalorininde miqdari
artir. Neftin oksigenli birlogsmolorinin miqgdari
onungeoloji va alagadar oldugu siixurun tabiati
ilo six1 siiratdo olagodardir. Belo ki, miixtolif
neftlarin analizindon alinan iimumilagdirilmis
noticoloro osason miioyyan edilmisdir ki,
oksigenin orta miqdann (%-ls) 0,2-don
(paleozoy qaliglarinda) 0,4- dok (kaynazoy)
artir. Karbonat siixurlari ilo olagali neftlorda
iSo oksigenin miqdarimneftin yasi artdigca
azalir. Amma qumdas1 ilo olagali neftlara
nisboton xeyli yash karbonat siixurlar ilo
olagoli neftlords oksigenin miqdari ¢ox olur.

- Mineral maddslor-Neftin torkibindo
metal elementlorin  tizvi  birlosmalarin
torkibinds olmasi doqiq miisyyon edilmisdir.
Lakin dolayr yolla aliman molumatlara gors
neftin torkibindo qurgusun, qalay, stibium,
civo, germanium, tallium homginin silisium,
fosfor, selen, tellur vo halogenli birlosmalor
vardir. Bu birlogsmolors hom fraksiyalarda, hom
do agir qaliglarda tosadiif edilir.

Miixtolif neftlordo aromatik karbohidro-
genlorin miqdar1  15%-don  50%-0 qodor
dayisir. Kecmis SSRI neftlorinin (400-o godar)
torkibinds olan aromatik birlosmolorin migdari
toyin edilmigdir. Onlarin orta miqdar1 miixtolif
parafinli neftlords beladir:

- Az parafinlilords - 37,4%

- Orta parafinlilords - 30,6%

- Yiiksok parafinlilords - 20,8%

Torkibinda  bark  karbohidrogenlarin
miqdar1 1%-don az olan neftlor - az parafinli;
1-7% -o gadoar olan neftlor - orta parafinli; 7%-
don c¢ox olan neftlor isoyiiksok parafinli
neftlars aiddir.

9sas hissa: Neftin basqa sinif karbo-
hidrogenlarindon  forgli  olaraq aromatikl
karbohidrogenlori daha yaxsi Oyronilmisdir.
Clnki, onlarin  reaksiyagirmo,  polyar
holledicilordo hall olma,selektiv adsorbsiya
olunma gabiliyyatlari vo arima temperaturulari
(parafin  vonaftenlorlo miigayisads) daha
yiiksokdir.

Yanacagi yanmasi zamani amalo golon
polisiklik aromatik karbohidrogenlor (PAH)
coxkomponentli bir qarisiqgdir vo hor bir
komponentin tohlili {igiin niimuna avvalcadan
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hazirlanmadan har bir hissasinin fordi analizi
cotindir.  Nazik  bir  tobogodo  siitun
xromatoqrafiyasi vo ya diferensial sublimasiya
ilo niimunonin ilkin xromatoqrafiyasindan
sonra UV spektroskopiyasi ila fordi PAH-lori
analiz etmok mumkiindir. Metod, havadaki
miixtolif PAK-lorin 10-5% -o godor vo ya
mohlulda 0,1 pg / ml-o gadar gatiligini tayin
etmoys imkan verir [2].

Polisiklik aromatik karbohidrogenlor
(PAK), asetilen ara maddoalorindon tizvi
maddolorin natamam yanmasi naticasinds
omolo golir. Otraf miithito yayillma manbalori
arasinda c¢amur vo qatran, siqaret tiistlisi,
sonaye vo moigat yandiricilari vo nogliyyat
vasitalorinin tiistii qazlar vardir.

Polisiklik aromatik karbohidrogenlor
(PAK) benzol seriyasinin iizvi birlagmoalaridir.
Torpaglarda PAH-larin todgiqatlarinin aktual-
11g1 bu birlogmalorin artan tohliikasi vo miqyasi
ilo miioyyan edilir. Torpaglar landsaftin asas
PAK ¢okdiirma komponentidir. Bu grupun
yigilma intensivliyi, miqrasiya xiisusiyyatlori,
qgorunma ehtimal1 vo sonraki safarbarliyi torp-
aqlarin xiisusiyyatlorindon asilidir. Aromatik
birlosmoalor biosfers miixtalif yollarla daxil
olur vo manboalori sonaye miiassisalori, nag-
liyyat vo moisot tullantilaridir. Aromatik
birlosmoalora verilon xiisusi digqgest, osasan
kanserogen xiisusiyyatlorino goradir. Uygun
aromatik birlogsmalar (benzol, onun homo-log-
lar1 va téramalari, fenollar), eloca do polisiklik
aromatik karbohidrogenlor (PAK) atmosfera
koks tullatillardan, bozi kimyavi birlosmo-
lordon, daxili yanma miiharriklorindon ¢ixan
tullantilar vo miixtalif név yanacaq mohsul-
larinin tullantilart naticasinds daxil olur. Koks-
kimya zavodlarmin tullanti sulart da ¢ox
miqdarda fenolla birlosmo ehtiva edir. Yeralti
sular tez-tez miixtolif ¢irkab sular1 ¢irklori
sobabindon PAK ilo ¢irklonir. Fenolla
birloagsmolor timumiyyatlo antropogen monsali
kseenobiyotiklorin boyiik bir qrupunu tomsil
edir [3].

Aromatik karbohidrogenlora har ki
uygun qurulus - 6 lizvlii -CH - radikal halqalar1
vo aromatik vo naftenik halgalardan ibarot
“hibrid”  strukturlar  daxildir. =~ Aromatik
karbohidrogenlorin strukturlarin asas hissasi
mononhalgali karbohidrogenlordan - benzol
homologlarindan ibaratdir. Iki vo ya daha ¢ox
aromatik halqast olan polisiklik aromatik
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karbohidrogenlor (PAk) yagda% 1-4 toskil
edir. Monohalgali PAK-lor arasinda iimu-
miyyatlo kanserogen maddoslorin on ¢ox
goriilon niimayandasi olan 3,4-benzo (a) pirena
cox diqqat yetirilir [4].

Benz (a) piren (BP) PAH-lar arasinda an
davamli vo giliclii kanserogen olan bir
politsiklik aromatik karbohidrogendir (PAH).
Kanserogen xassasina goro bu madds 2A
grupuna aiddir.

Ohalinin imumi qrupu uclin
benz(a)pirenin insanin orqanizmina daxil olan
orta sutkaliq miqdar1 asagidaki kimidir: hava
ilo 0,009-0,043 mkq, su ilo - 0,0011 mkq, gida
mohsullari ils -0,16-1,60 mKkq, bir qutu sigaret
¢okdikds - 2-5 mkqg. Benz(a)pirenin konsino-
gen effekti miirokkob torkibli digor kimyovi
mohsullarla (his,gotran, yaglar) qiymatlon-
dirilir.

Das komiir gotrani vo bir ne¢o mineral
yaglarin peso tosiri insanlarda miixtolif Xor-
¢ong xastaliklorini (dori,agciyar, sidik Kisasi,
bagirsaqgda xorgong Xxastoliyi daxil olmagla)
mohdudlasdirir. Bu mohsullarin  konsirogen
tosiri banz(a)pirenin istiraki ilo tozahiir edilir.

Benz(a)pirenin  monbayi  energetik
qurgular, nagliyyat hesab olunur; o, praktiki
olaraq biitiin yanacaq materiallarinin yanmasi
naticasindo amoalo golir. Sonaye miiossisalori
arasinda benz(a)pirenin atilmasi tizro birinci
yeri aliminium zavodlari vo texniki karbonun
istehsali miiessisasi tutur. Toxmini hesabla-
malara gora ilorzindo diinyada otraf miihito
atilan benz(a)pirenin miqdar1 5000 ton toskil
edir, o climlodon ABS-in payinal300 ton
diigiir. Avropa 6lkalorinds naqliyyatin payina
atilan imumi benz(a)pirenin 9%-1 diisiir[5].

BP atmosfers asason komiir, taxta, koks
istehsali, meso Vo ¢0l yanginlart - ildo 5000
tondan ¢ox yanma sobobindon daxil olur.

Maye xromatoqrafiyas: (LC) polisiklik
aromatik karbohidrogenlorin (PAK) analizi
{iciin genis istifado olunur. Ilk dofo LC 1934-
cii ildo komiir qatraninda olan kanserogen
maddolorin tadgiginde Winterstein va Shin
torafindon PAK-lari toyin etmok iiciin istifado
edildi. Sonra uzun illor PAH-lori komiir
qatranindan, avtomobilin islonmis qazlarinin
aerozollarindan tocrid etmok {i¢iin maye
xromatoqrafiya istifads edildi. Cox sonra, azot
torkibli heterosiklik karbohidrogenlori, bozi
ilkin aromatik aminlari vo heterosiklik iminlori
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ayirmaq iuclin maye xromatoqrafiya istifade
edildi [2].

Polisiklik aromatik karbohidrogenlor
(PAK) ham osas, ham do tokrar hava girk-
londiricilari ola bilar vo imumiyyatls hissacik-
lor tizorinds adsorbsiya olunur. PAK-larin
oksariyyati osason kanserogen, mutagen vo
teratogen tosirlori ilo xarakterizo olunur va
insanlar {giin ciddi tohlilkke yaradir. PAH
tullantilarinin - asas monbalori neft vo ya
komiirlo isloyan istilik elektrik stansiyalari,
homginin neft-kimya sonayesi miiossisalori vo
nagliyyat vasitaloridir. Hal-hazirda bilinan bir
ne¢a milyon kimyavi birlosmadon yalniz avro
kanserogen aktivliys gora test edilmisdir. Indi
potensial hava ¢irklondiricilori olan 1500
Kimyavi  birlosmoanin  asason  kanserogen
xisusiyyotlora (PAK, nitrosamin, halogen-
lagdirilmis karbohidrogen va s.) Sahib oldugu
mioyyan edilmisdir. Atmosfera sonaye tullan-
tilar1 ilo daxil olan PAK va digor kanserogen
maddalorin torkibi boylik sonaye morkoz-
larindoki otraf miihitin timumi ¢irklanmasinin
toxminan 80% -ni toskil edir [4].

Karbohidrogenlorlo ¢irklonmis torpag-
larin monitoringi zamani liiminesens va Qaz
xromatoqrafik metodlarla polisiklik aromatik
karbohidrogenlorin (PAK) toyin olunmasina
xtisusi diqqat yetirilir.

PAH torkibinin 6yranilmoasinds istifads olunan
metodlardan neft mohsullarinda on yiiksok
segiciliyino  géro  gaz xromatografikino
ustiinliik verilir. Niimuns hazirlandiqdan sonra
PAH fraksiyalar1 Shimadzu GC-2010 qaz
xromatoqrafiyasi-kiitlo spektrometrinds analiz
edilmigdir."GCMS-QP2010 Plus™ ilo spektrlor
toyin edilmisdir : fenantren, antrasen, 1-metil-
fenatren, 2-metilfenantren, 3-metilfenantren,

9-metilfenantren, 1-metilantrasen, 2-meti-
lantrasen, 9-metilantrasen,  3.6-dimetilfe-
nantren.

Qaz xromatoqrafik analizi {igiin optimal
sortlor  eksperimental  todgigatlar hoyata
kegirmoyo imkan verdi:

- HP-ULTRA-1 kvars kapilyar siitunu
(50m x 0.2mm, galinliq qat 0.33 mm);

- dastyict qaz - helium, siitun axini 0,60
ml / dag;

- niimuna hacmi - 1.0 pl;

- imumi ion carayani ilo askarlama (ion
kiitlolori araliginda 33-300), habelo m / z
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doyarlori borabor olan segmo ilo miioyyan 3-metilfenantren, 9-metilfenantren, 1-
edilmis ionlar ti¢iin: 178,192, 206, 220; metilantrasen,2-metilantrasen, 9-metilantrasen
- ion manbayi temperaturu - 200 ° C; vo 3,6-dimetilfenantren 1 mg / ml konse-
- interfeys temperaturu - 280 ° C; ntrasiyasi ilo doqiq niimunalorin aridilmasi ilo
- halledicinin sarbast buraxilmasi {igiin hazirlanmisdir. Asetonitril torkibindoki fordi
vaxt gecikmasi - 15 doqiqso; maddoalor 50 pg / ml konsentrasiyasi olan
- buxarlandirici temperaturu - 280 ° C; hollolma yaranana godar seyraltilorak hazirlan-
- temperatur analiz programi: (50 ° C) - migdir.  Hollorin  hazirlanmas1  iigiin =~ 1-
5 doq; galdirmaq metilfenantren va 2-metilfenantren 5 ml uygun
temperatur 10 doraco / dog 170 ° C-o moahlul (C = 10 pg / ml) bir flakona kogitiriildii,
godar; tayin etmoa 10 doq; temperatur artimi 5 buxarlandi vo 1 ml mohlul asetonitril igindaki
° C/ daq nishatinds 280 ° C-ya gadar fenantren (Sfen = 50 pg / ml) slavs edildi.
- analiz miiddati 70 dog.
Codval 1.
Eksperimentimizin naticalarini
Ne PAK m/z | Konversiya
amili
1 Antrasen 178 1.1
2 1-metilfenantren 192 1.3
3 2-metilfenantren 192 1.3
4 3-metilfenantren 192 1.5
5 9-metilfenantren 192 1.2
6 1-metilantrasen 192 1.3
7 2-metilantrasen 192 1.1
8 9-metilantrasen 192 1.2
9 | 3.6-dimetilfenantren | 206 1.4
NOTICO

PAH fraksiyalarinin xromatoqramlar1 miixtalif sahalordon neft mohsullart vo neftlorin niimuno
hazirlanmasi {igiin optimallasdirilmis soraitdo geydo alimib. Monometil fenantren téromalori gru-
punda 3-metilfenantren, 2-metilfenantren, 9-metilfenantren vo 1-metilfenantren miioyyon edilmisdir
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BPEJJHOE BO3JIEVCTBUE HE®TH HA OPTAHU3M YEJIOBEKA U
OKPYXKAIOIIYIO CPEAY
H.2. Mammenaanan

AzepoOaiixanckuii ['ocynapcrBennbiii Y uuBepcurer Hedgru u IlpoMblnieHHOCTH

Hedtp - BaxHbIi pecypc ans Hamel crpanbl. HecMoTpss Ha TO, 4TO He(Th SBISETCS
MCTOYHUKOM MPUOBLIN U Halllel cTpaHbl, yimepO, KOTOPbIH OHa HAHOCHUT OKpY)Karollleh cpene u
KMBBIM ~ OpraHu3MaMm Ipu  mepepaboTke, HeuszOexxeH. B cratbe  paccMarpuBaroTCs
MOJINAPOMATUYECKHE YIIIEBOJOPO/Ibl, OCHOBHBIE COCTABIIAIOIINE HEPTHU, METO/IBI UX HCCIEAOBAHNUS,
HUX Bpel i1 OpraHu3Ma YeJOBEeKa M OKpy)Karouen cpeapl. JKemarelbHO HAWTH PELICHUE 3THX
npobJieM B OyayIiem.

KiitoyeBbie €JI0Ba: TMOJULIUKIAYECKUE apOMATUYECKUE YITIEBOAOPOJbI, KaHLEPOIE€HHBII
,XpoMartorpadus, cyoaumanus, ClieKTpOCKOMHsI, J0ObIYa

HARMFUL EFFECTS OF PETROLEUM ON THE HUMAN BODY AND THE
ENVIRONMENT
N. E. Mamedalili
Azerbaijan State Oil and Industry University

Petroleum is an important resource for our country. Despite the fact that petroleum is a source
of profit for our country, the damage it causes to the environment and living organisms during refining
is inevitable. The article examines polyaromatic hydrocarbons, which are the main components of
petroleum, their research methods, and their damage to the human body and the environment. It is
desirable to find solutions to these problems in the future.

Key words: polycyclic aromatic hydrocarbons, carcinogenic, chromatography, sublimation,
spectroscopy, extraction
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YK 621.391.7
ENTROPIYA MONBOLORI 9SASINDA TOSADUFi ©DOD FORMALASDIRICISI
RANDOM NUMBER GENERATOR BASED ON ENTROPY SOURCES
X. N. Rzayev, R.A. Hasanov, I.N. Oliyeva
Azarbaycan Dovlat Neft va Sonaye Universiteti

Abstrakt: Maqalada iki név entropiya manbayi: xarici- stabilitronun kiiylori Vo daxili- tranzistor-
tranzistor moantigli strukturun geyri-miiayyanlik vaziyyati asasinda hibrid tasadiifi adad formalasdiricisinin
reallasdiriima metodikast va vasitalori miizakira olunur. Toklif olunan formalagdiricimin funksional sxemi
togdim olunmusdur. MATLAB/Simulink modeli qurulmusdur va onun praktiki reallasdiriimast ticiin bazi
tovsiyalar verilmigdir.

Acar sozlar: tosadiifi odadlor, psevdotasadiifi
odadlor, tam tosadiifi adodlor, formalasdirici, hibrid
tosadiifi adod formalasdiricisi, mikroplazma kiiyii,
geyri-miioyyanlik zonasi, XORSR, Simulink.

Inkisaf tarixinin kifayat godor uzun
olmasina baxmayaraq kriptosistemlora goyu-
lan toloblor yalniz 1883-cii ildo holland
kriptografi Oqiist Kerkhoffs torofindon “Harbi
kriptoqrafiya” adli moagalods formalagdirilmis-
dir. Toklif olunmus 6 tolobdon ikisi miiasir
kriptosistemlorin  layihalondirilmosi zamani
aksiom kimi istifado olunur. Hazirki elmi
interpretasiyada bu toloblor asagidaki kimi
ifado oluna bilarlor [1]:

1. Kriptosistemin ¢evrilmolor mexanizmi
he¢ bir moxfilik talob etmali deyil; ehtimal
olunmalidir ki, kriptosistemin is alqoritmi
ragib tarafo malumdur;

2. Kriptosistemin dayaniglilig
moaxfi agarla toyin olunmalidir.

Gorilindiiyli kimi agarin formalagmast
Vo maxfi Gtiiriilmasi biitdvliikde kriposistemin
moxfiliyini tayin edir. Asimmetrik, simmetrik
Vo hibrid sifraloms sistemlorinds moxfi agar
formalagdirmaq {i¢iin 0zlinde genis spektro
malik program vo aparat tominatlar
birlosdiran, tosadiifi odod formalasdiricilar:
(TOF) adl vasitalor sinfi totbiq edilir [2-7].

Deyilonlordon belo naticoyoa golmok
olar ki, kriptoagarlarin formalasdirilmasi iisul
Vo vasitalorinin yaradilmasi yiiksok aktualliga
malik masaladir.

TOF-in i¢ novini forlondirmak
lazimdir: psevdotosadiifi odod formalagdiricis
(PTOF), tam tosadiifi odod formalasdiricis
(TTOF) vo hibrid tosadiifi odod formalas-

yalniz

diricis1 (HTOF).
TTO cadvallari avvalcodon bu vo ya
digor yolla formalagsmis vo elektron

dastyicilarda saxlanilan bdyiik hocmli TTO
massivloridir ~ [8-12].  Yiksok  statistik
xarakteristikalara vo yenidon borpa olunma
xtisusiyyatlarina malikdirlar. Buna
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baxmayaraq TTO cadvallarinin avvalcadan
(6lgmoalor vo hesablamalar naticasinds) hazir-
lanmas1 vo ¢ox boOylik hocmo malik olmasi
onlarin verilonlorin real zaman miqyasinda
yuksoksiiratli Gtiirtilma sistemlarinds totbigini
praktiki olaraq qeyri miimkiin edir.

Bu catismazliglar1 aradan qaldirmaq
ticiin TTO-in birbasa alinmasi ilo Yyoni,
entropiya monbayi ilo TTOF istifado etmok
tovsiya olunur. Entropiya monbayi kimi real
fiziki proses sensorlari tothigq olunur, masalan
kily (termal, zener, selvari, atmosfer vo S.),
xaotik proseslor (optik, elektrik, optoelektrik,
mexaniki va s.), kvant proseslori (radioaktiv
parcalanma, fotoeffekt, optik siialarin faza
fluktasiyalar1 vo S.) Vo s.

Entropiya monboyi kimi  kiiydon
istifadonin osas istlinliiyii, yekun qurgunun
kigik Ol¢iilii vo az enerji sorfiyyatli olmasidir
[12,13].

Mogalada entropiya moanbayi kimi iki
monbanin (xarici vo daxili) istifado edildiyi
HTOF-in reallasdirilma variantlarindan biri
miizakira olunur. Xarici entropiya manbayindo
stabilitronda yaranan kiiylorin, daxili entropiya
monbayinda iso tranzistor-tranzistor man-
tiginin (TTM) strukturunun geyri-miioyyanlik

voziyyotinin  xiisusiyyotlorindon istifado
olunmusdur.
Hor iki hal {clin volt-amper

xarakteristikalarinin (VAX) formalart gok.1-do
tosvir olunmusdur. Desilmonin ndviinii yalniz
eksperimental yolla tayin etmok miimkiindiir.
Bundan olave, hor iki desilmoanin eyni
zamanda yaranma hali da ola bilor (bax sok.1 -
boz zona). Belaliklo, tunel desilmosi halinda
temperaturun (t) artmas1 VAX-in saga, selvari
desilmo halinda isa - sola siirlismasina sabab
olur.
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Sok.1. Tunel va selvari desilma halinda stabilitronun VAX-1.

Tunel desilmasi elektronun enerjisinin
potensial baryerin hiindirliiylindon  kigik
oldugu zaman miisahido olunur. ©gar p-n-
keciddon axan oks coroyan Kkifayat qodor
kicikdirso ylikdastyicilarin ayriligda baryerdon
“sigrayislar1” gorginlik piklori kimi 6ziini
biiruzo veracok vo ideal tosadiifilikli kiy
tobistino malik olacaq

Gorlindiiyili kimi, is¢i ndqtenin diizglin
secilmoasi zamani hom tunel, hom do selvari
desilmo rejimindo isloyan stabilitron entropiya
monbayi Kimi istifado oluna bilor. Bu zaman
is¢i noqto  stabil elektrik  desilmasindan
bilavasito avvalki yani, elektrik desilmasinin
geyri-stabil oldugu oblastda segilmalidir.

Daha oavval geyd edildiyi kimi, ikinci
entropiya manbayi TTM strukturunun qeyri-
miloyyonlik  zonasmin  xiisusiyyatloring
osaslanir. Bu yanagsmanin mahiyyati ondan
ibaratdir ki, gostarilon zonaya diison hor hansi
signal  (amplituda g6éra) TTM  struktur
torafindon tosadiifi olaraq montigi "0" vo ya
montiqi "1" kimi gobul oluna bilor. TTM
strukturu ti¢lin bu zona (0,4-2,4) V giymatlori
ilo mohdudlanir

Qeyri-stabil elektrik desilma rejiminds
isloyan stabilitrona vo TTM strukturunun
geyri-miioyyanlik zonasina asaslanan
entropiya monbalari ilo birgsa toklif olunan
HTOF-in funksional sxemi asagidaki kimi
tosvir edilo bilar (sok.2).

IF oL e i sQ
T w) IR
! - |
| G VIF L=
,,,,,,,,,,,,,,, 3 ! ! ! (T, ) !
. ) 4 4 |
i — !
G i D s QQ | APC [3] BY !
i . |
. . |
T e -
) [
TTOF ; [
S i : iv-ni [
' 3 yenilomaya icazo : '
TO <] XORSR | o _lomamdssi
TTO sensoru :
PTOF

,,,,, sinxronizasiya siqnalt

tosadiifi ardicilliq

—--—--— periodik ardicilliq

$ok.2. Entropiya monbalori osasinda HTOF: S- stabilitron, ©G- amoliyyat giiclondiricisi, D- diskretloyici, QQ- gorarverici
qurgu; APC- ardicil-paralel gevirici, BY- bufer yaddasi, IF- impuls formalagdiricisi, VIF- vahid impuls formalasdiricisi, SQ-
sinxronizasiya qurgusu, 1V- inisializasiya vektoru, XORSR- xatti oks rabitali siiriismo registri.

Stabilitronda  formalasan  kiiylor
omoliyyat giiclondiricisi (O©G) vasitasi ilo
giiclondirilir vo diskretloyici (D) torofindon
zaman Uizra diskretlonir. Diskretlomo periodu (
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T,) impuls formalagdiricisimin (iF) periodik

ardicilligr ilo toyin olunur. Hor bir diskretloma
omoliyyatt  noticesindo T,  davametma

miiddatli vo 0-dan OG-nin maksimal ¢ixis



EKOENERGETIKA 1/2021

garginliyina goadar intervalda tosadiifi qiymoto
malik amplitudlu impuls formalasir. Qeyd
etmok lazimdir ki, T,-nin giymoti ekspe-

rimental olaraq secilir vo kilylin amplitudunun
doyismo siirotindon asilidir.  Diskretloma
impulslarinin davametmo miiddeti ise 7, <T,

sartini 6domakla istonilon godar kigik qiymot
ala bilor. TTM strukturunun geyri-miiayyanlik
zonasina diigon impulslar gorarverici qurgu
(QQ) vasitasi ilo modellogdirilmisdir. Faktiki
olaraq QQ, hadd qiymati tasadiifi doyison hodd
qurgusudur. D va QQ-nin birgs isi naticasinda
tosadiifi odadlor - 0 vo 1 ardicilligi formalasir,
daha sonra ardicil paralel cevirici (APC)
vasitasi ilo paralel koda ¢evrilir vo N daracali
bufer yaddasinda (BY) saxlanilir. TTOF-nin
isinin bir periodu orzinds D torofindon edilon
diskretlosdirmolorin sayr BY-nin daracasine
borabor segilir. BY tam doldugdan sonra
formalasmis N dorocali sz XORSR-in
girisino otiiriiliir vo insializasiya vektoru (IV)
funksiyasini yerino yetirir. Biitlin sistemin isi
sinxronizasiya qurgusu (SQ)  vasitasilo
sinxronlasir. Sinxronizasiya prosesi asagidaki
kimi reallasdirilir: IF sinxroimpulsun &n
cobhasi ilo iso disiir vo sinxroimpulsun
kasilmasi ilo dayanir, XORSR-in hiicralarinin
doldurulmasina sinxroimpulsun kasilmasina
gora icazo verilir va 6n cobhasine géra qadaga
goyulur. APC vo BY-nin isi vahid impuls
formalasdiricis1 (VIF) vasitosilo sinxronlasd-
rilir. ViF-in ¢ixisinda davametmo miiddati
T, =74 Vo periodu T, =T, olan impuls
formalasdirilir. TTOF-nin isinin biitiin periodu
iiciin VIF torofindon yalmiz bir impuls
formalasdirilir vo ona goéro do mohz bels
adlandirilir. Soéziigedon vahid impulsun 6n
cabhosi SQ-don 6tiiriilon sinxroimpulsun 6n
cabhasi ilo tist-iisto diisiir. Qeyd edok ki, APC-
nin caldliyi 7, parametri ilo miiayyan olunur
yani, bu parametr no Qodor kigik olarsa,
cevrilmo siirati do bir o godor yiiksok olar.
Qurgunun optimal islomasini tomin etmok
ticlin sinxronizasiya impulslarinin davametma
miiddatini (z,) vo periodunu (T,) asagidaki
ifadalors asason segmok lazimdir:

{TSZN.T[" ®
Ts :A'TLFSR
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burada A -insializasiyadan (hiicralorin tam
dolmasindan) sonra XORSR-in generasiya
etdiyi ododlorin say1, T,z -XORSR- in takt

periodudur.

Togdim olunan funksional sxemin
Matlab/Simulinkds reallagdirilmasina baxaq.
TTO sensoru (sok.3) iki blok- Random
Number vo Gain osasinda reallagdiriimigdir.
Kompiiter modellogdirilmasi zamani, se¢ilmis
generator vasitesi ilo alinmig odadlorin tam
tosadiifi olmasi barodo danigmaq miimkiin
deyil, lakin sistemin islomo qabiliyyatini
yoxlamaq vo TO-lorin nishoton qisa zaman
kasiyinds formalasdirmaq ti¢iin bu yanasma
oldugca miinasibdir. Istokdon asili olaraq, tam
tosadiifi ardicilliq cadvallarindan istifads edilo
bilor. S-in  kily soviyyasini real olaraq
simulyasiya etmok {iglin generatorun Variance
parametrini 0,001-0 endirmok tdvsiya olunur.

T >

Random Mumber1 Gain1

Sok.3. TTO sensorunun Simulinkdo
reallagdirilmasi.

D, IF, vo QQ birlikdo (sok.4.)

reallagdirilmisdir. D vo iF-nm isi bir Zero-
Order Hold bloku vasitssilo simulasiya
edilmisdir. Blokun Sample time parametri T,

-0 borabar secilir. Baxilan halda 7, =T, gobul

etmok olar. QQ-nin hazirlanmasi zaman1 2sas
tolob, giris signalinin saviyyasinin tosadiifi
interpretasiyasini tomin etmokdir. Miimkiin
olan variantlardan biri, diskretloma naticasinds
alda olunan impulslar ils tasadiifon generasiya
olunan (Random Number bloku vasitasi ilo)
impulslar1 comlomokdir (Sum bloku vasitasi
ilo). Hor iki impulslar ardicilliginda hom
monfi, hom do miisbat polyarliq mévcud
oldugu iiclin impulslarin bir qismi tesadiifi
olaraq kompensasiya edilocokdir. TTM strukt-
urunun xiisusiyyotlorino osaslanaraqg manfi
polyarli impulslart sonraki omoliyyatlarda
noazors almaya bilarik. Belo impulslar Compare
To Constant bloku vasitssi ilo kasilir. “VO”
montiqi ventili (Logical operator bloku) D, IF
Vo QQ-nin igini sinxronlagdirmaga imkan
VErir.
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Sok.4. D, IF vo QQ-nin Simulinkda reallasdirilmast.

ViF-in reallasdirilmas1 sok.5-do gés-
torilmisdir. Bu blokun vazifasi, girisina SQ-
don sinxroimpuls daxil oldugda sonuncunun
davametmo miiddatindon asili olmayaraq fikso
olunmus vahid impuls formalasdirmaqdir. Bu
zaman vahid impulsun davametmo miiddoti

Delay vo Delayl bloklarindaki eyni adli
parametrlorlo toyin olunur. Baxilan hal ii¢lin
parametrlor 1-5 barabardir. Aydindir ki, vahid
impulsun periodu T, -a barabordir.

1 L sinot
Delay Logical
Operator
AND ’..
Int AND > O:rt1
- Logical
Logical Operator2
Qperatori
NOT fe— 77 fa
Logical Delay1
Operator3

Sok.5. VIF-inn Simulinkdas reallasdiriimast.

APC vo BY bloklar1 da birlikds (sok.6)
reallagdirilir. Sxem VIF-don Sync girising
verilon impulslarla sinxronlagdirilir. Delay -
Delay6 longimo xatlorinin  hor biri VIF
torofindon  formalasdirilan  impulsu  mT,
zaman intervali qodor longidir (burada
m=212..N-1- longimo  Xottinin  sira
nomrasidir). N - dorocoli TTO ardicilligt
APC-nin girigino (In1) daxil olur. Ardicilligin
hor bir biti (birinciden basqa) vo mT, gader

langidilon vahid impuls uygun montiqi “VO”
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ventillorinin  (Logical operatorl - Logical
operator7 bloklar1) giriglorino daxil olurlar.
Naticalor RS triggerlarina (S-R Flip-Flop - S-
R Flip-Flop7) yiiklonir. Bu yanagsmanin
mahiyysti ondan ibaratdir ki, verilon zaman
intervali (T, ) godar longidilon vahid impuls

TTO ardicilligindaki pozisiyanin qiymatini
skan edir vo uygun triggera yikloayir. BY
Delay7-do  longidilon  vahid  impulsla
tomizlonir.
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Saok.6. APC vo BY-nin Simulinkds reallasdirilmasi.
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Sok.7. XORSR-in Simulinkds reallasdirilmasi.

126



EKOENERGETIKA 1/2021

XORSR  blokunun reallagdirilmasi
sok.7-do goOstorilmisdir. Burada Fibonaggi
konfiqurasiyasina asason 8 doracali XORSR
strukturu istifado edilmisdir [20]. Istonilon
XORSR-in asas hissalori reallasdirilmasina
sonra baxacagimiz siirlismo registri vo oks
rabito dovrasidir. BY-nin ¢ixigindan paralel
TTO-lor XORSR-in Inl - In8 girisloring,
sinxrosignal iso Sync (Reset seed) girisino

hor biri sinxroimpulsun kasilmasi zamani
sifirlanmaya koklanmoalidir, yani
Algorithm/External reset parametri Falling
rejimino  kegirilmoalidir. Longimo miiddati
biitiin bloklar tiglin eynidir vo XORSR-in takt
perioduna- T ., borabardir. Bu parametr

stirlisma registrinin va biitovliikdo XORSR-in
coldliyini miioyyon edir. T ., parametrinin

daxil olur giymati (1) ifadesino osason secilmoalidir.

Siiriismo registrinin langitma Xotlorine Hgm%nm XORSR  nozarlyyssine  asaso:
(Delay-Delay7) oasasan reallasdirilmas: sok.8- A<2" -1
do gostorilmisdir. Delay - Delay7 bloklarinin

— - &>
’—>1 z > outz

xn ’—V't 71 >

D | Delay | o ’—. 3 1 a Diz

%} | | :anElar ’—b‘t P »u _{?

@ s |30 ’—vft z1 »u

= | | | = |, e e

@ | | | | | Deiayd oo - W

| | | | | S [] e e

= | | | | | R

Sok.8. Siirtisma registrinin Simulinkds reallasdirilmasi.

Sync(Reset seed) girisino verilon Yuxarida gostorilon biitiin bloklar1 vo
sinxroimpulsun  kasilmasi  ilo  siirlisma alt bloklari, homginin 6l¢ii cihazlarini nozors
registrinin  biitiin  hiicrolori TTO sensoru alaraq, toklif olunan iki név entropiya manbayi
torofindon  formalasan yeni  ardicilligla ilo TO formalasdiricisinin  Simulinkda

doldurulur. TO ardicilligi Outl ¢ixisinda alinir.

reallasdirilmasi sok.9-da verilmisdir

[]

YYvY¥Yno

Scope

Outl

M ¥ In1 Disc Cut Cut
Random Number  Gain Cutz
I Sync Out1 i In1

Out2
D, IF w2 QQ Outd
Outs
Ot

1 ¥ Int Cuit1 Sync
OutT
= VIF o
APCvaBY

ToWorkspace

Sync (Reset seed)

XORSR

Sok.9. Iki ndv entropiya monbayi ilo TO formalasdiricisinin Simulinkds reallasdiriimast.
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Sok.10-da gostarilon epiirloro asason
TO ardicilliginin  formalagsma  prosesini
nozardan kegirak. Sinxroimpulsun (sok.10, a)
parametrlori segilorkon (1) ifadasi noazars
alinir. Konkret hala baxaq: N =8, T, =1,
A=50, T r =1. Bu giymatlori nozars alsaq
7,=8 vo T,=50 aliriq. Almnan naticalorin
fiziki manasi beladir:

- 7,=8 zaman intervalinda
TTOF, hom do PTOF faaliyyat gostarir;

- t=8 zaman aninda (sinxronizasiya
impulsunun kasilmasi) TTOF-in isi dayanir vo
BY-da yigilmis TTO ardicilligt PTOF-in
girisino Otiiriliir vo onun {¢iin insializasiya
vektoru kimi ¢ixis edir;

ham

- T, —7, =42 zaman intervali arzindo

yalniz PTOF islayir ki, bu da TTO sensorunun
owvalki ilo korrelyasiya olmayan yeni bir
vaziyyata kegmasina imkan verir.

Sok.10,b  vo  sok.10,c-do  TTO
sensorunun ¢ixisindaki kity va diskretlomadon
sonra signalin miivafiq tasvirlori
gostarilmisdir. $ok.10,d- do 7,=8 zaman

"pancaralori”  orzindo  formalasan TTO

ardicilliglart gostorilmisdir. Goriindiiyii kimi,
birinci tsiklde "10110010", ikinci tsiklds isa

"01001100"  ardicilliglar1  formalasdirilir.
XORSR-in  ¢ixiginda oldo  olunan TO
ardiciligimin ~ tosviri  sok.10,e-do  tosvir
olunmusdur.

45
0 10 20 30 40

50

EO 70 a0 90 100

Sok.10. TO ardicilliginin formalasdirilmasi: a) sinxroimpulslar; b) ©G-nin ¢ixisindaki kiiy; c)
diskretlomodon sonra kily; d) TTO ardicilligi (TTOF-in ¢ixis1); €) TO ardicillig.

Qeyd edok ki, sok.1-do gostorilon, yalniz bir XORSR-dan ibarat olan PTOF movcud olan bir
¢ox variantdan yalniz biridir. Sok.7-do gostorilon XORSR-in reallagdirilmasindan istifado edarok
PTOF-i miirokkablogdirmak vo bununla da formalasan ardicilliglarin kriptografik dayaniqligini daha

da yaxsilagdirmaq miimkiindiir.

NOTICOLOR

Hal-hazirda kriptoqrafik cohstdon giiclii sifralomo agarlari oldo etmok ti¢lin HTOF adlanan-
iki név TO formalasdiricilarinin: TTOF vo PTOF istiinliiklorini 6zlinda birlogdiron qurgular genis
istifads olunurlar. HTOF-lorin aksariyyatindo, yalniz bir név entropiya manbayi istifads olunur ki, bu
da kriptodayaniqliligin azalmasina vo TO ardicilliglarinda periodikliyin yaranmasina sobob olan asas
faktor ola bilor. HTOF-in toklif olunan reallasdirma variantinda iki név forgli entropiya monbayi
istifado olunur: dayanigsiz elektrik desilmasi rejiminds isloyon stabilitronun kiiyiine asaslanan xarici
vo TTM strukturunun geyri-miiayyanlik vaziyyatins asaslanan daxili.
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RANDOM NUMBER GENERATOR BASED ON ENTROPY SOURCES
Kh.N Rzayev, R.A. Hasanov, I.N. Aliyeva
Azerbaijan State Oil and Industry University

Currently, to obtain a space of cryptographically strong encryption keys, devices called hybrid
random number formers (HRNF) are widely used, which combine the advantages of two types of
midrange formers: true random number formers (TRNF) and pseudo random number formers
(PRNF). In the majority of HRNFs, only one type of entropy source is used, which can serve as the
main factor in reducing the cryptographic strength and the appearance of the periodicity of random
numbers. In the proposed embodiment of the HRNF, two radically different sources of entropy are
used: an external one based on the noise of a Zener diode operating in a transient electric breakdown
mode and an internal one based on an undefined state of the TTL structure.

Key words: random numbers, pseudo-random numbers, true random numbers, former, hybrid
random number former, microplasma noise, zone of uncertainty, LFSR, Simulink.

129



EKOENERGETIKA 1/2021

TEHEPATOP CJIYYAMHBIX YUCEJI HA OCHOBE DHTPOITMYECKHX
HNCTOYHUKOB
X.H. P3aeB, P.A. I'acanos, U.H.AnneBa
AzepOaiinxanckuii I'ocynapcreennslii YHusepcurer Hedpru u IlpombinieHHOCTH

B nHacrosimiee Bpemsi sl MOJTYYEHHs MIPOCTPAHCTBA KPUNTOrpauuecKku CTOMKUX KIrouen
mu(poBaHUs HIMPOKO HCIOIB3YIOTCS YCTPOUCTBA, HAa3bIBAEMblE THOPUIHBIMU (POPMHUPOBATEIISIMU
cydaitabeix yncen (HRNF), kotopeie codeTaroT B cebe mpeuMyIinecTBa AByX TUIIOB (hopMupoBaTeiei
cpenHero ypoBHs: ¢dopMupoBareneil MCTUHHBIX ciaydaabix gucenl (TRNF) u dhopmupoBareneit
nceBnocnydaitabix uyucen (PRNF). ). B 6oxsmmuuctBe HRNF ucnonp3yercss TOabKO OAWH THIT
MCTOYHHKA SHTPOIHHU, KOTOPBIH MOXKET CIIY>KUTh OCHOBHBIM (DaKTOPOM CHUKECHHUSI KPUIITOCTOWKOCTH
Y TOSIBJICHUS MEPUOJIMYHOCTH CllydalHbIX yucell. B npennaraemom Bapuante peanuszanuu HRNF
HCIOJIb3YIOTCSl JIBa NPUHLUIMNAIBHO Pa3HbIX MCTOYHMKA DHTPONMM: BHEIIHUIN, OCHOBAHHBIM Ha
mIyMax CTa0WIMTPOHA, paboTalolero B TMEPEXOJHOM PEKHUME AJIEKTPUYECKOro Mpolos, u
BHYTPEHHUM, OCHOBAHHBIN HA HEONPEAEIECHHOM COCTOSSHUU T TJI-CTpyKTypBI.
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UOT 622.245.44.678.06.001.24
QUYUAGZI KiPKOCIN STOK SiSTEMINDO KiPKOCIN DAXILi DESIYININ PLASTIK
GORGINLIKLORDON GENISLONMO EFFEKTININ TODQIQi
Xankisiyeva T.U. (t.ii.f.d.), Homidova G.D. (magistr)
Azarbaycan Dovlat Neft va Sonaye Universiteti

Abstrakt: Maqalada quyuagz: kipkacin stok sisteminda Kipkacin daxili desiyinin plastik garginliklardan
geniglonmo effektinin tadqiqine baxilmisdr. Bunun ticiin quyuagzinda sizmam aradan qaldwmaq iigiin
materiallarin axma sartindan — Mizesin axma sartini tonliyindan istifado edarak, asililiglar qurulub va bu
qurulan asililiglar siibut edir ki, kipkacin agwr yiiklanmasindan yaranan anizotroplugun onun miistavi plastiki

garginlikli vaziyyatina tasiri ahamiyyatli daracada boyiikdiir.
Acar sozlor: Stangli quyu nasos qurgusu,
quyuagzi kipkoc, hamar stok, plastiki gorginlik,
desiyin  genislonmasi, Mizes tonliyi, Olglisiiz

komiyyatlor.

Quyuagzi kipkoc elementlori ¢ox miirokkab rezinos daxil edilon miixtalif doldurucular olub
soraitda isladiyindon (quyunun fasilasiz stanqli (vulkanizatorlar,  sayr 10-dan yuxaridir),
quyu nasoslari ils istismart zamani quyu tamira Kipkac materialinda anizotroplugu artirir [1].

saxlanana kimi hamar stok dayanmadan Naoticodo  stok-kipkac  sisteminin
stanglarla yuxart vo asagi hoarokot edir) genislonan desiyindo hermetiklik pozulmaga
bunlarda hermetikliyin pozulmast (normadan baslayir. Yoqin bunlarin  saboabidir ki,
artiq sizmanin bas vermosi) hallar1 ¢cox qisa “ustyevoy salnik” — quyuagzi kipkac icra
miiddotdo  yaranir. Ciinki stokun daim olundugu vaxtdan stanqli quyu nasos qurgu-
Kipkacloro siirtiinorok qeyri-xatti, dinamiki, larmin yaranmasindan bels, halo quyuagzinda
zorboli  doylintiilii  tozyiglo birgo horokati sizmani aradan qaldirmaq miimkiin olmayib.
kipkoc elementindo elo plastiki gorginliklor Bunu todgiq etmok ti¢iin materiallarin  axma
yaradir ki, ¢ox hallarda birbasa kipkacin stokla sortindon — Mizes tonliyindon istifads edok [2]:

ohatalondiyi kec¢id desiyi genislonir, bunlar
1 2 2 2
E[kl(ar ~0o,) +k,o’ +k20'2]:1 1)

kiva ko sabitlori axma haddindan tayin edirik o, = o, Vo O, -

2 2 3
kl = 3£— - _j, kz =T (2)

O 1ax O o)

rax

Ogor T
ifado edorik:

garginliyini xarakterik gorginlik kimi gobul etsak, onda hesabatlar1 6lgiisiiz sokilda

rax

0., =1+0_; siny = 3)

2(1+6,)
Onda Mizesin axma sartini belo yazmagq olar:
ol +0} —2c082y0, -0, =1 (4)
(1) tonliyina fikir versok gorarik ki, bu kvadrat formada oldugu tigiin komiyyatlor miisbat
toyin olunmalidir, bu o demokdir ki, Mizesin axma sorti potensial xarakterds olub y* bucaginin
mohdud oblastda doyismosi 0 < y < % kimi olmalidir. Demali, (2) axma sarti gorginliklor asagidak1

kimi yazildigda 6donilacak.

o, 1
= + 5
09} sin2y cos(a) 7/) ©)
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Mohz buradan da goriiniir ki, y=0 va ya
« T . . e
y = Z giymatlorinda tonlik monasini itirir,

ona gora bu giymatlor deyil. (4) ifadssindoaki
giymeotlor  gétiiriilmalidir. Izotrop gabiglarda
(Kipkac halqas1 forz edilir) oldugu kimi,
anizotrop qabiqlar1 da, Ui¢ oblasta bolok
(sok.1.) NI oblast (c<r=<R) sort oblast

adlandiraq; 1II oblast gabigin galinlig
doyismayan (sok.2., 3., 4.) sort plastikidir va

nohayst (a<r<Db) oblastinda gabigin

qalmligi doyisir. Radial siirati 9 radiusun
o 09 .
S

9

r

sorhod radiusuna c olan nisbati kimi 6lgok.
; . : . a
Olgiistiz kamiyyatlori daxil edok: o =—;

c
b r h

p=—; p=—; h=—; sonraki yazilarda
Cc c h,

h avazino h yazmagi qobul edak.

Hom do gobul edok ki, biitiin dlglisiiz
komiyyatlor 6l¢iisiiz radius p-dan asilidir.
Malumdur ki, &, va &, nisbi deformasiyalarin

slirati Xotti radial slirot 3-yo goro belo toyin
oluna bilar[2, 3, 4] :

(6)

Nozors alsaq ki, Mizesin axma haddi axiciligin potensialidir, onda

r

& _ 0, —2C082y0, __Sin(w—y)

€y

o, —2C0S2y0,

sin(@ + ) 0

Onda miivazinatin Kipkac halqasi tigiin diferengjal tonliyi I oblast iigiin bel olar:

<

e

.
>

Il 7 a
)9

Sak. 1. Kipkacin daxili desiyinin plastiki garginliklardan
genislonmosinin hesablama sxemi

p
\
~— 0,6
0,4
-0,2 -0,1 0 0,1 0,2 S

Sok. 2. p = f(5) asililigi
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hmax
ya
e
3,8 ,/
3,6
// 3,4

-0,2 -0,1 0,0 0,1 0,2 3

Sok.3. h . — (5) asilihg

T~

\\

\

\\

-0,2 -01 0,0 0,1 0,2

Sok. 4. a, B = f(5) astlilig

h
6=0

3,5
6=0,2

3,0

2,5

RN
AN
SN

N
0 02 04 06 p

Sok.5. h = f(p) asililig1
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d
%(phor)= ho,  (®

Rezin ti¢iin sixilmazliq sartini yazaq [1]:

—(ph9)=p*—
0
(7), (8) va (9) tonliklarinin birgs ¢evrilmoalorindon asagidaki sistemi yaza bilarik:
dw _ Zcos_ysmww’
dp siny
p dh _2sinycosa W

= , (10)
h dp siny W -1
do Wsin2y +2sinysinW -siny
pdp (1-W)sin®
N
burada W =—, w=w+y—-nx
0
y = % hal1 izotrop materiallara uygundur. (10) tanliklor sistemi [2]
y = % olanda movcud plastiklik masalalarinin halline uygun golir [2]

IT oblast tigtin (hsigisiz=1) (8) tonliyindan goarginliklori toyin edon
(5) — funksiyasi tiglin asagidaki ifadani aliriq:

, 1 { 1 (7[ ﬂ
p-=—"—exp Z_—w (11)
sin @ tgy\ 2

. T e
Bu halda asagidaki sarhad sortlori nazords tutulub: p =1, @ = E hans ki, tabii ki, 111 oblast

iclin

A
o,=——; 0,=—(A=const). (12)
r
Sart plastiki |1 oblastla vo III oblast arasindak: soerhod @ = 7z — ¥ olanda (5) ifadosindon tayin

edilo bilar:
I exp{ - (y—fﬂ (13)
sin y tgy 2

(5) tonliklor sistemindon kipkacin I oblast iigiin inteqrallamam o=, @w=7—y Va
@ = 7| 2-ya godor yerina yetirmok lazimdir.

Bu zaman (5) tonliklarin hallindon o kemiyyati tayin edils bilor.

(5) tonliklori @ = 8 vo p = & olanda xiisusi hali xarakteriza edir, yeni dlgiisiiz komiyyatlori

daxil edor: & = P _1v n= %—1, onda o =3 vo p = zonalarinda halli asagidaki formada
(94
yazmagq olar:

a)=7z—;/+77+27/+%7723in47/ (14)
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W = -27sin’ y +n’ sin® 7/(1+ 6cos 7);
h=1-2z5siny +n°sin? 7/(3+ 2 cos’ }/);

T C
burad =—+Cc& ;w=1-2&h=D|1-—=-¢& |.
uradan @ > & o & ( NS fj

Burada N =tg?®y
Demali, (5) diferensial tonliklor vo (14) sistem imkan verir ki, @, h, o, v ¢, funksiyalarini

I plastiki oblast {igiin toyin edok.
Bu tonliklar sistemi emal edilorak naticalari sok. 1 va sok. 2.-do verilmisdir.

Sok.3-do tolob olunan tozyiqin olgiisiiz Pz—ikipkacin daxili keg¢id desiyinin
Grax
sorhoddinds & funksiyasindan asililig1 verilmisdir. [4,5]

Sok. 4-do h ., = f(5)-don vo sok. 5-do a=f(d)va f = f(0)-don asilihglar
verilmisdir.

Sok. 5-do & olgiistiz gorginlik parametrinin miixtolif giymotlori {igiin kipkacin gorilma
vaziyyatinda | plastiki zonada h-in paylanmasi verilmisdir.

Belaliklo, qurulan asililiglar siibut edir ki, kipkacin agir yiiklonmasindon yaranan
anizotroplugun onun miistovi plastiki garginlikli voziyystina tasiri shamiyyatli doracods boyiikdiir.

m

NOTICO

1. Mizes tonliyindan istifado edilorok, miioyyon riyazi hesablamalar aparilmigdir vo quyuagzi
Kipkacin daxili desiyinin plastik garginliklordon genislonmasi giymatlondirilmisdir.

2. Oldo edilmis analitik ifadslorin doyison komiyystlori arasindaki funksianal asililiglarin
grafiklori qurulmusdur; burada dl¢iisiiz odadlordan istifads edilmisdir.

3. Rezin materialin sixilmazliq sortindon istifads edorak, ham do Mizesin axma haddinin axiciliq
potensiali vo miivazinotin Kipkac halqgasi t¢iin diferensial tonliyi nazoro alaraq, ii¢ diferensial
tonlikdon ibarat olan sistem alinmigdir.

4.  Alinmus tonliklor sistemi hall edilmisdir va naticalar grafiki tisulla sorh edilmisdir.

5. Oldo edilmis funksional asililiglar siibut etmigdir ki, kipkocin agir yiiklonmasindan yaranan
anizotroplugun onun miistovi plastik garginliklori vaziyyatins tosiri shomiyyatli doracads boyiikdiir.
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INVESTIGATION OF THE EFFECT OF INTRODUCTION OF INTERNAL DISPOSAL
OF SEALS FROM PLASTIC TENSIONS IN THE SYSTEM OF USTEVO SEAL STOCK.
T.U. Khankishiyeva, G.A. Hamidova
Azerbaijan State Oil and Industry University

The article deals with the study of the effect of expansion of the internal hole of the stuffing
box from plastic stresses in the rod system of the wellhead seal.

For this purpose, in order to eliminate wellhead leakage, using the material flow condition,
that is, the Mises flow condition equation, graphs of functional dependencies were built. These plotted
plots prove that the anisotropy arising from the heavy loading of the stuffing box significantly affects
its in-plane plastic stress state and is of great importance.

Keywords: rod well pumping unit, wellhead cap, stock, plastic tension, hole expansion,
Mizes equation, dimensionless quantities

NCCIEAOBAHUE DOPEKTA PACHIMPEHUA BHYTPEHHEI'O OTBEPCTUSA CAJIb-
HUKA OT INTACTHYECKHUX HAINIPSA)KEHUSA B CUCTEME HITOKA YCTBEBOI'O
YIIVNIOTHUTEJIA.

T.Y. Xaukummuena, I'.A. I'amunoBa
A3epOaillzKaHCKNH IOCY/IapCTBEHHbI YHUBEPCUTET He(PTH M IPOMBILIJIEHHOCTH

B cratbe paccMoTpeHo uccienoBanue 3pQpexra pacumpeHns BHYTPEHHETO OTBEPCTHS Callb-
HUKa OT IIJIACTUYECKUX HAMPSHKEHUM B CUCTEME IITOKA YCThEBOI'O YIUIOTHUTEIIS.

C 2TOM 1eIbIO JJIs1 yCTPAHEHHS YCTHEBOM YTEUKH UCTIOB3Ys YCIOBUEM TEUCHUSI MATEPHAJIOB,
TO €CTh YpaBHEHHUEM YCJIOBHsI T€UeHUA Mmuzeca, HOCTPOUIINCH Irpaduku (PYHKIIMOHATBHBIX 3aBUCH-
MOCTEH. DTH MOCTPOCHHBIE TpaUKK JOKA3BIBAIOT, YTO AaHU30TPOITHOCTh, BOSHUKAIOIIAS OT TSKENOM
Harpy3Ku CaJIbHHKa B 3HAUUTEJIbHOM CTETIEHU BIIMSAET HAa €r0 COCTOSHUE MJIOCKOCTHOM IJIaCTHYECKOM
HaIPSHKEHHOCTH ¥ UMEET OO0JIBIIOE 3HAUYCHHUE.

Ki1roueBble ¢J1I0Ba: HACOCHAs ILITAHIOBasl YCTAHOBKA, YCThEe CKBAXKUHBI, IITOK, IJIACTUYECKOE
pacTspKeHUe, paclIupeHue CTBOJIa, ypaBHeHHEe Mu3seca, 6e3pa3MepHbIe BETUYHHEI.
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UOT:665.625.3
NEFTDO HOLL OLMUS CIXARILABILON QAZ EHTIYATININ
HESABLANMASINA DAIR
C.C. Sorifov, S.A. Zeynalova
Azarbaycan Dovlat Neft va Sonaye Universiteti
E-mail:sherifov.1958@mail.ru, z7sevil@mail.ru

Abstrakt: Maqalada elastiki subasqi rejiminda islanan neft yataglarinda nefida hall olmus gazin ilk
¢ixarilabilon ehtiyatinin hesablanmasi masalasina baxilir.

Moveud tisullarla hall olmus qazin ilk ¢ixarilabilon ehtiyati ilk balans ehtiyati il> layda galan
(cixarilabilmayan) ehtiyatin forqi kimi gotiiriiliir. Hesab edilir ki, gazin qaliq ehtiyati qaliq (¢ixarilabilmayan)
neftda hall olmus sakilda qgalan, qaliq neftin hacm amsalinin dayismaSi Va neftin ¢ixarilabilon ehtiyatinin
cixartlmast naticasinda bosalmis masamolori dolduran qaz ehtiyatlarimin comindan ibaratdir.

Toklif olunan metodda isa nazara alinir ki, miiayyan miiddatdon sonra hall olmus qaz rejimina kegan
elastiki subasqu rejiminda neft yatagimin miiayyan hissasi (kontur sularimin elastiklik potensialindan asuli
olaraq) sulasir va buna goro da hall olmus qazin layda qalan (¢ixarilabilmayan) ehtiyati neft yataginin

sulagmis haCmina uygun migdarda az olacaqdur.

Acar sozlar: gaz, ehtiyat, balans, rejim, neft, tazyig.

Giris. Faydali qazinti, o ciimloadoan neft
yataglarnda somt gazlalin ehtiyatlarinin miay-
yanlosdirilmasi vo Xalq tessarriifati shomiy-
yatini  osaslandirmast  hal-hazirda  boyiik
igtisadi, texniki, texnoloji va elmi oshomiyyat
kasb edir.

Neftdo hall olmus gazin ¢ixarilabilon
chtiyatlarinin hesablanmasi yatagi saciyalon-
diron rejimdon asili olaraq miixtalif iisullarla
aparilir. Lakin, yataqlarda islonilmonin ilk
morhalalarindo miisahido olunan rejim istismar
prosesinin tasiri naticasinds ¢ox vaxt sonraki
dovrlards doyismaya moruz qalir. Belaliklo bir
sira elastik subasqi rejimi ilo saciyyalonan
yataglarda islonilmanin orta va son marhalalo-
rinda neftds hall olmus gaz rejimina kecmasina
rast golinir. Bu kontur sularmin elastik
potensialinin tiikonmasi vo yaxud yataq lizro
neft hasilatinin ondan yiiksok olmasina dolalot
edir. Belo hallarda lay tozyigi doyma tazyigo
Vo onlan asagi saviyyaya godar yena bilor.

Mogalods elastik subasqi rejiminin
Lokbatan-Buta-Qusxana neft yataglart tim-
salinda islonilmo prosesinds neftds hall olmus
gaz rejimina kegmosini nazars alaraq, neftdo
hall olmus ¢ixarilabilon qaz ehtiyati doaqiq-
logdirilmis  vo  hesablama  metodikasi
verilmisdir.

Metodika.  Tobii  karbohidrogen
qazlariin somorali istifadasi vo yliksok effekili
geoloji-igtisadi cohotdon asaslandirilmis on-
larin moanimsanilmo tsullarariin totbiqi tigiin

ehtiyatlarin daha doqiq hesablanmasima vo
vaxtasirt dogiglosdirilmasine ehtiyac yaranir.

Molumdur ki, istismar prosesinds aldo
edilmis olavo (yeni) molumatlari noazoro
almagla neft, qaz vo kondensatin avvalca ilk
balans vo ¢ixarilabilon ehtiyatlari hesablanir,
sonra iso, toplanmis hasilati1 ¢gixmagqla, onlarin
cari qaliq ehtiyatlar1 toyin olunur. Aydindir ki,
cart ehtiyatlarin miqdarmin doqigliyi ilk
ehtiyatlarin hesablanmasinin diizgiinliiytinden
asilidir.

Lakin, Abseron neft-gqaz rayonunun bir
sira yataqlarinda analoji islorin mdvcud
isullarla aparilmasi neftdo hoall olmus gaz
ehtiyatlarinin hesablanmasi zamani azaldilmig
naticalora gotirib ¢ixarir. Molum oldugu kimi,
neftdo hoall olmus qazin ilk balans

ehtiyatlarinin ~ asagidaki  disturla  [1-3]
hesablanir:
Qq.hb. = Qniin.In.

burada, Qqnp. — neftdo hall olmus
qazin balans ehtiyati,

Qn.ib. — neftin ilk balans ehtiyati,
I'n —qgaz amili.

Neftdo hall olmus gazin ¢ixarilabilon
ehtiyatlarinin ~ toyini  bilavatiso  yatagin
rejimindon asilidir.

Subasq1 vo elastik subasqi rejimloari {igiin

Qq.h.gb. = Qn.g:b. Mn. (1)
diisturundan istifado olunur, qazbasgi vo
neftdo holl olmus qaz rejimlori iigiin iso
¢ixarilabilon hall olmus gqazin ehtiyatinin
miqdar1 asagida gostorilon kimi hesablanir

Qq.h.cb. = Qq.h.b. - Qn.qb‘bnpsath/pst - Qn.(;bm‘( bn - bs)p;caxRt /pst - Qn.cbm. Is, (2)
Vo ya [2] isda toklif olunan sadsalogdirilmis diisturdan istifado etmok olar:

Qq.h.gb. = Qn.gb.ri + Qn.cbm. ( i - rs) - Qn.gb.bnps(ls /pst, (3)
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(1) disturun istifadesi  yatagin
istismarinin avvalindan sonuna godar neftin
torkibindo hall olmus qazin miqdarinin
doyismayan komiyyat olduguna ossaslanir, bu
da subasqi rejimi lgiin xarakterikdir. Elastik
subasqi rejiminds iso bu tonliyin komayi ilo
hall olunmus gazin ¢ixarilabilon ehtiyatinin
hesablanmasi yalniz bu rejimin neftgixarma
prosesinin sonuna godor saxlanmasi zamani
miimkiindiir.

Molumdur ki [2, 4], elastik subasqi
rejiminds lay enerjisinin  asas manbayi
kollektor-siixurlarinin ~ vo  onlarda olan
fliidlorin elastik qiivvasi vo lay tazyiginin
doyma tozyigdon yiiksok olmasi (p1 > pdoy)
bunu sortlondiron amildir. Yatagin istismar
prosesinin naticasinds lay tozyiginin azalmasi
bag verir vo onun doyma tozyigin pdoy
miqdaria ¢atmasi elastik subasqi rejiminin
neftdo hall olmus qaz rejimino kegmasSina
dolalat edir [2, 4-6] vo bu halda neft zonasinin
Vo kontur arxasi sahonin elastik giivvalarinin
miqdart neftin (suyun) hasil olunmasina vo
elastik subasqi rejiminin saxlanmasina kifayot
etmir.

Subasq1 rejiminds oldugu kimi, elastik
subasq1 rejimindo neftin sixisdirilmasi kontur
sularinin tozyiqi altinda gedir va naticada SNK
yatagin tag hissasina dogru harakat edir, bu isa
0z novbasinda neftin hasili ilo slagodar olaraq
bosalmis moasamalorin  bir gisminin su ils
dolmasina sabab olur.

Neft yataqlarinin istismarmin faktiki
geoloji-madan molumatlar1 asasinda aparilan
tohlil naticasindo gonasta golmoak olar Kki,
neftcixarma prosesi zamani yataglarin boyiik
oksariyyatinds ayri-ayr1 sahalords sulagsmanin
intensivliyi (SNK harakot etms siirati) tadricon
azalir vo yiiksolon templo lay tozyiqginin
diismasi ilo gaz amilinin artmasi1 miisahido
olunur. Qeyd olunan dinamika iso elastik
subasq1 rejimin neftdo hall omus qaz rejimino
ke¢masina dalalat edir.

Bununla slagadar olarag, hsll olmus
qazin cixarilabilon ehtiyatinin hesablanmasi
tictin diistur (1) istifadasi doqig natico almaga
imkan vermir. Bu mogsadlorla (2) va (3)
disturlarin  istifadesi  yatagin  istismar
prosesinin avvalindos elastik subasqi rejimlo
saciyyalonmasini  vo layda neftin hasili
naticasinda sarbast halda galan hall olmus qaz
bosalmis masamalorin hacminin hamisini yox,
yalniz su ilo tutulmamis hissasinds olmasini
nozors almamasina gora hall olmus qazin
ehtiyatint hesablanmasi zamani miqdarinin
miioyyan goador azalmasina sabab olur.

Bununla olagodar olarag, elastik
subasqi rejiminin islonilmo prosesi zamani
neftdo holl olmus qaz rejimino kegmasi ilo
saciyyolonon yataglarda kontur sulart ilo
sulagmasini nazoro almagla hoall olmus qazin
cixarilabilon ehtiyatinin hesablanma
metodikasi toklif olunur.

Moalum oldugu kimi, imiimiyatlo hall olmus gazin ¢ixarilabilon ehtiyatlar: barabardir:

Qq.h.g:b. = Qq.h.b. - Qq.h.g:bm.

Diistura asason (2) hall olmus qazin ¢ixarilabilon ehtiyatlari asagida gostorilon kimi toyin

edilir:

Qe.h.cbm. = Qn.cbm. rs."'Qn.cbm. ( bj - bs)psath /pst + Qn.cb.bnpsath/pst.-

Nozars alsaq ki, ¢ixarilabilon neft ehtiyatinin hasili naticosinds bosalmis masamalarin (Qnbi )
hocminin miiayyan bir hissasi yataga daxil olan kontur sular1 tutur W ', imumi ¢ixarilabilon neft
ehtiyatinin hasili vo ¢ixarilabilmoyan neft ehtiyatlarinin qazsizlagdirilmasi naticasinds (qaliq sarbast
holl olmus qazla tutulmus) imumi masamolorin hocmini asagida gostorilon iisul ilo hesablamag olar:

Vm = anb.bn + Qn.ybm( bi = bs) -w
Onda ¢ixaribilon hall olmus gazin ehtiyati bobabordir:
Qq.h.g:b. = Qq.h.b._[Qn.gb. bi"'Qn.g:bm( bi - bs) - W’] Rtpsas /pst., (4)
diistur (3) asasan isa

Qq.h.gb. = Qn.g:b. ri+ anbm.( li- rs) - (Qn.§b.bi - WQRtpSaS /pst.- (5)

Belaliklo, (4) va (5) diisturlarindan goriiniir ki,
holl olmus qazin ¢ixarilabilon ehtiyatlarimi
hesablayarkon homido lay tozyiginin  ps
miqdarina  qodor  azalmasi  naticasindo
cixarilabilon neft ehtiyatlarindan ayrilmis hall

olmus qazin ¢ixarilabilon ehtiyalar1 da nozars
alinir.

Islonilmanin son marhalolorinda neft vo
qazin ehtiyatlarinin tokraron hesablanmasi ilo
dogiglosdirilmasi zamani neft zonasina daxil
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olmus suyun hocmini (W) faktiki sulagma W'=0,8W-Qs
molumatlarina osason tapirlar, islonilma Elastik subasqi rejiminin davam etmo
prosesinin  ilk  marhalalorinde  isa  bu miiddotini  konturarxast  sularin  elastik
gostaricinin toyini ti¢iin malum olan [1, 2] chtiyatinin ilk ¢ixarilabilon neft ehtiyatlarinin
iisullardan istifade etmok miimkiindiir. Umumi miiqayisasi yolu ils toyinini miimkiindiir. Ogor
daxil olmus suyun hocmini tisul [1] gora W > Que. oldugda elastik subasqi rejimi
asagidaki diistur ilo miiayyon edirlor: islanilmoanin sonuna gadar davam edacokdir.
W = (s + fn )JFhmAp Lokbatan-Buta-Qusxana  modaninin
Yatagin sulagsmig hissasinin yataqlart timsalinda (3) vo (5) diisturlarla
mosamolarinds yuyulmamis neft ehtiyatinin hesablanmis ilk ¢ixarilabilon neftds hoall olmus
galmasmi nozoro alarag daxil olan suyun qaz chtiyatlarmin naticalorinin miiqayisali
hocminin migdar1 miiayyan edilir tohlili aparilmisdir (cadval 1). Belaliklo,
W'=08wW diistur (3) ilo tadqiq olunan obyeklor tizra ilk
burada 0.8 — subasqi rejiminds layn cixarilabilon holl olmus gqaz echtiyatlarinin
maksimum neftvermo amsalidir. miqdarinin hesablanmasinda laya daxil olan
Toplanmis su hasilatini (Qs) nazora suyun hacmini nazars alinmasi miisyyan qoadar
alaraq daxil olmus suyun hocmi olmalidir: artmasi1 miisahida olunur.
Coval 1.
Obyekt | Qanad Yaragin sulagmis (3) va (5) diisturlarla
hocmi, minm® | hesablanan hall olmus qaz
W W ehtiyatlarin forgi, min.m?
v Simal 1692 1353 1,4
v Conub | 2621 2097 2,1
VI Simal 4646 3717 3,7
VI-VII | Simal 3225 2596 2,6
VI-VIl | Conub | 2962 2369 2,4
Vll, Conub | 2459 1967 2,0
Comi: 14,2

Codvaldan goriindiiyii kimi Lokbatan-Buta-Qusxana madoninin tadgiq olunan obyeklori {izra
bu ragom 14.2 min.m?3 toskil edir.

NOTICO.

Yuxarida qeyd olunanlardan moalum olur ki, elastik subasqi rejimi ilo saciyyslonon vo
islonilma prosesinds neftds hall olmus gaz rejiming kegon yataqglarda laya daxil olan suyun hacminin
nozoro alinmasi ¢ixarilabilon holl olmus gazin ehtiyatinin hesablanmasinin doqiqliyinin artmasini
tomin edir.
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K OLHEHKE HAYAJIbHBIX N3BJIEKAEBBIX 3AITACOB PACTBOPEHHOI'O
B HE®TU T A3A
A . lapudos, C.A. 3eiinajoBa

A3epOaliIzKaHCKHUI IrOCY1apCTBEHHbIN YHUBEPCUTET HE(PTH U MPOMBIIIJIEHHOCTH

B craThe paccmaTpuBaeTcs BOIPOC OIPEIEIeHHs HaYallbHbIX N3BJIEKAEMBIX 3a11aCOB PacTBO-
peHHOro B He(hTH ra3a 0ObEKTOB, Pa3padaTHIBAIOIINXCS HA YIIPYTOBOJIOHATIOPHOM PEKUME.

CYH_[CCTBYIOH_[I/IMI/I MCTOAAaMHU MOJACUYCTAa HAYAJIbHBIC M3BJICKACMBIC 3aI1aCbl PACTBOPCHHOI'O B
He(TH rasza onpenessoTcs Kak pa3Hulla Mex a1y 0aJaHCOBBIMU M OCTATOYHBIMU (HE U3BJIEKAEMBIMHU)
3aracaMu. CuyMTaeTcs, UTO OCTATOYHBIE 3alachl raza CJIaraloTCsi U3 pacTBOPEHHOIO B OCTATOYHOM
He(TH MOMYTHOTO raza U rasa 3arnojIHHUBIIErO MOPUCTOE MPOCTPAHCTBO, OCBOOOIUBIIICECS B CBSI3U C
0TOOpPOM M3BJIEKAEMBIX 3aMIACOB U M3MEHEHHsI 00BEeMHOT0 KOdpPUIMeHTa He)TH B pe3yIbTaTe €ro
yCaJKH.

[TpennaraemMeplii e METOJ YUUTHIBAET, YTO YEPE3 ONPEIEIIEHHOE BpeMs (B 3aBUCUMOCTHU OT
YIOPYTroro MnoTeHIMalla KOHTYPHBIX BOJ) C MEPEXO0JI0M YIPYTrOBOJOHATIOPHOTO PEXUMa Ha PEKUM
PacTBOPEHHOIO Ta3a ONpeAeIeHHAs YacTh HEPTIHOM 3a51e’Ku 0OBOAHIETCS M B 3TOM CBSA3H B IIACTE
HE U3BJIEKaeMble (OCTAaTOYHbBIE) 3aMachl PACTBOPEHHOTO ra3a Oy1yT MEHbIIE Ha BEIMUYUHY, COOTBET-
CTBYIOILLYIO OOBOJJHEHHOMY 00BEMY JTaHHOM 3aJIeXKHU.

KJloueBble ¢JI0Ba: ra3, 3anachl, 0ajgaHc, peskuM, HeQTh, TaBJICHHE.

TO ESTIMATE OF THE INITIAL RECOVERABLE RESERVES
DISSOLVED IN OIL AND GAS
D.D. Sharifov, S.A. Zeynalova
Azerbaijan State Oil and Industry University

In the article analyzed the issue of determining of the initial recoverable reserves dissolved in
oil and gas for objects being developed in the elastic-water-pressure regime.

Existing calculation methods determine of the initial recoverable reserves dissolved in gas and
oil as the difference between the balance and residual (non-recoverable) reserves. Considered that the
residual gas reserves are composed from dissolved in the residual oil of associated gas and gas that
filled the porous space released due to the selection of recoverable reserves and changes in the volume
coefficient of oil as a result of its shrinkage.

The proposed method takes into account that after a certain time (depending on the elastic
potential contour water) with the transition of elastic-water-pressure regime to dissolved gas regime
a certain part of the oil deposit go to water. In this regard, the non-recoverable (residual) reserves of
dissolved gas will be less than the value corresponding to the water-bearing volume of the layer.

Key words: gaz, reserv, balance, regim, oil, pressure.
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METHOD OF GROUP DECISION MAKING

FOR PRODUCTION PLANNING OF THE OIL REFINERY PLANT
V.H. Salimov
Azerbaijan State Oil and Industry Universitety
vagif.salimov1952@mail.ru
This article is devoted to the problem of decision making under uncertainty. An aggregated approach

is used that combines optimization and choice of a solution, which makes it possible to obtain a more realistic
solution. The criteria in the vector optimization problem are: profit, product quality, employee satisfaction.
To solve the optimization problem, 3 methods were used: "Goal programming", "Interactive", "FMOLP". The
task of group decision making is implemented on the basis of the package FGDSS-CD (Fuzzy group Decision
Support System).

Keywords: Uncertainty, group decision making,
planning, oil refinery plant, fuzzy , goal program-
ming, interactive, FMOLP

The group decision making methods non numerical values. As rule the preferences
have been developed for solving semi struc- of experts are expressed by linguistics terms.
tured and unstructured problems /1-7/, so for In systems are based on group decision making
problems with high level of uncertainty of in- technology , the experts make decisions by
formation. Uncertainty can be related with im- evaluation of proposed alternatives. The eval-
precise of given data and with uncertainty of uation process is based on the intuition, expe-
goals so when we have several contradictory rience and special algorithm of achieving con-
objectives. These methods usually are used for Sensus.

problems where alternatives are presented in
General structure of group decision making is presented on Fig. 1.

The establishment of expert group

A 4

The formation of alternatives and set of criteria

l

Evaluation of alternatives and find optimal alterna-
tive on base of two stage aggregation

Fig. 1. General structure of group decision making

If necessary, in general structure can be proposed by French scientist B.Rua. AHP
included the blocks for conversation pair wise method was proposed by American scientist
values into absolute ones and normalization T.Saati for analysis situation where application
procedures. The most known methods are fol- of mathematical methods is impossible. TOP-
lowing:. SIS method use the approach where decision
- ELECTRE method (Elimination and Choice based on compromise of maximum distance
Expressing Reality); from negative ideal and minimum distance
- AHP method (Analytic hierarchy process); from positive ideal decisions.

- TOPSIS method (Technique for order Pref- Consider the general scheme of group de-
erence by similarity to ideal solution) and oth- cision making. The group of experts E,

ers, (xk=1,..L) are given. For any expert is assigned

The ELECTRE method was first
W, (k=1,.,L) i

method of classification alternatives. It was the weight coefficient
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coefficient is reflects the trust level of expert. Also the set of alternatives is determined
The set of criteria for evaluation of alternatives A i=1,..n
are given 5 (] :1,...,m) The process of determination of optimal alter-
o o _ V. native can be describe by two stage procedure
For any criteria the weight is assigned ' ( . This process can be presented in pay off table
J=1,---,m) form .
v, V, Vi
F, | F, F
A1 C11 C12 Clm Eik)
Cy cy
An Cn1 an T Cnm Eﬁk)

Here Ci”-is aggregative value of i-th alternative by k-th expert, Cij -value of i-th alternative by

j-th criteria Cij are determine by expert by estimation . For any expert E . the payoff matrix is

. . . ~ )
built. For any k alternative aggregative values Ci

m —(k
D eV, o —
i1 k=1l i=1n

In second stage the matrix of values by all experts is established. All operations are performed on
base of fuzzy approach.

Wy W, W,

El E2 Ek E| CI
A [cP [cP |c® [cf |c;
A

co [c® [cP |ch |c:

On base of weight coefficients of expert W, k =1,/ the aggregative value for any alternative
are determined.

4
> w,C, =C/
k=1
The process is finished by determination of optimal alternative so aggregative solution by all ex-
perts C; .
i” =maxC;
i

All group decision making methods are based on this general scheme , Fuzzy versions of this ap-
proach differs on usage of linguistic variables.

Consider the planning of oil refinery plant. The problem is present in multicriteria variant. Refinery
process consists of two units: production and compound. (Fig.2)
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Compouding Compouding Unit x
Components !
* k1 A-80
» E2 X,
Oil B3
Production Unit N
—| Troduchon Ui A_92
»| R4
xZ
o BS
» £-95
o RE
»| B7
Fig. 2. The major units of oil refinery process
Production unit realize two stages oil . The fuzzy planning problem statement
refinery process. In the first stage is conducting In last years many scientists for planning
of primary oil processing, in the next stage the problem use multicriteria problem where are
catalytic cracking and coke processes are per- used economical, social and ecology criteria.
forming. In production unit are produced the In this connects the fuzzy problem statement
fraction which are used needed for manufac- can be presented as following:

turing car petrol.
Fuzzy Goal function includes three functions : profit, product quality, worker satisfaction
fl( X) 611)(1 + C12X2 + C13X3 288X1 + 290X2 + 300X3
max f(x)=max| f,(x) |=max| ,x +¢,X, +C,X, |=max| 8x +5x, +3x,

f(x) CouX, + CppX, +CpX, 4x, +8x, +6Xx,

fuzzy constraints:
Resource constraints :

HK-85 fraction : &,x, +&,X, + &%, = 0.2289x, +0.01028x, <b = 27611.9

Stabile platformate

8, X, + 8y,X, + 8y, = 0.0691x, +0.3494x, +0.7857x, <b, = 386214
Coker gasoline: 8, + 85, X, +&,,X, = 0.0846591x, <b, = 6925.4
high-octane component:

&, X, +8,,X, + 83X, = 0.4901x, +0.6402x, +0.2142x, <b, = 614955
Virgin gasoline: g, X, + 8g,X, +d,X, = 0.04718x, <b, =3858

HK-85-180 fraction: 8g;X, + 8g,X, + 85X, = 0.01289x, <b, =1054.40
Hydro treated gasoline: &%, +&.,X, +&,,%, = 0.0671x, <b, =5487.8

Plan constraints:

Production of gasoline A-80: 8g;X; +8g,X, + g3 X5 = X1
Production of gasoline A-92: 84X, +8g,X, + 83X, =1x , =

b, = 2000

2000
Production of gasoline A-95: 8,5, X, +8,5,X, + 853X = X3 > 510 = 2000
Products quality constraints :

>
b, =

143



EKOENERGETIKA 1/2021

Ay X + 813, X, + 835X = 0.277569X1 > 611 =0

810X + 85X, + 85X, =0.07372%, 2, =0

A3y X + iz Xy + A33Xg = 0.0662X3 > 613 =0

Balance constraints : 8, X + 814, X, +8,43%; = in + ixz +1X, < 614 —1046107.1

Where x,-amount of gasoline A-80, x,-amount of gasoline A-92, x,-amount of gasoline A-
96.Coefficiets of objective functions and constraints are presented by fuzzy triangle numbers (LR)

type.

H(X)

This problem have been solved by three meth-
ods of multicriteria optimization :
GOAL programming, Interactive method.

0, X<a wm C<X Consider the one scheme of group decision

_ (x-a)/(b-a), a<x<b

1, x=b

making to problem to find consensus of deci-
sion which have been achieved by three differ-
ent methods. As results of solving oil refinery

(c-x)/(c-b), b<x<c planning problem on base of multicriteria

model with 3 criteria-profit, quality and worker

FMOLP, satisfaction by three different methods, ("Goal

programming ","Interactive”, "FMOLP") are
presented in Table 1

"Goal programming"
method

X[1] = 42079,3098
X[2] = 897406,6352
X[3] = 88777.4486

f (x)= 290000000
f (x)=5090000
f.(x)=7880235

Table 1.
"Interactive" method "FMOLP" method
X[1] = 48013.8179 X[1] =
X[2] = 901917.0926 42117.8841
X[3] = 65434.6646 X[2] =
F(x) = 898834.0329
295014335.7861 X[3] =
295014335.7 88139.2835
E(X) = 5099000 fl(X) —
f;(x) = 78000000 299233363619
fz(x) =
5095531.98
f3(X) =
7887979.81

These solutions are considered as alternatives A ,A,,A, and also group of experts

E ,E, ,E, are presented for find final decision of problem. For solving this problem is used software

package FGDSS-CD(Fuzzy group Decision Support System). In first stage are determined weight
coefficients of any expert and list of criteria (Fig. 3.)
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. Step 2: Criteria and weights

Set weights for group members

E1

[Mormal
Chooss selection criteria
The total number of individual criteria:

The number of the selected criteria:

—
—

[Important -
E= [tars irmportamt -
E3 =

w| profit
» | qQuality
e

Laszt step

Fig.3. The determination weight coefficients of experts and forming of criteria set.
In next step any expert enter the pairwise matrix of own preferences to the criteria and evaluate all
alternatives . All operations are realized in the fuzzy formalism ( Fig. 4).

m. Step 3: Individual preference

Graup member
[Ed

After having finished your selections, please click on {7

Painwise comparison of the relative impotance of selection criteria

Ir the following matrix, the element at "Row i and “"Column iz the comparizon of the criterion at "Row i to the criterion at “Column

profit [ auality satistaction
frofit Ecually importart More important More important
quiality Less important Equally important Equally important

satistaction | Less importart Equally importart Equally importart

The possibility of selecting a solution under a criterion

rofit cuality satistaction
Alternative 1| Highest Highest Highest
Atternative 2 |Lowest Lowvest Lowvest
Alternative 3| Medium Medium Medium

Last step

Mext step

Fig. 4. Entering the pairwise preferences matrix and alternative’s evaluation for expert E,.
In next step was performed aggregation procedure by experts.(Fig.5.)

™. Step <: Group aggregation

Closeness coefficients for ranking all altermatives

<)

[ &kermative 1 [ 21t

[ Akemative 2
Cosfficients |

|
0. 3405]

Colurmnz For ranking all alternatives

[
o423 | el
0.4
()
0.z
o

For the detail information about all altematives, please click on

Alternative

all alternatives

The most satisfactory solution

Adbernative 1 [Alterative 1

Last step

Finish

Fig. 5. The achievement of the final decision
As result of twice aggregation we have final decision ( first alternative was selected).
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CONCLUSION
In this paper the method of group decision-making is developed for a solving problem of
planning of process of oil refinery under uncertainty. From three results obtained by three decision
groups wich applied various approaches , the problem of choosing an optimal solution was solved.
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METO/ I'PYIIIOBOI'O IPUHATHA PEHIEHUI
JJIA INTAHUPOBAHUSA TPOU3BOJACTBA HE®TEIIEPEPABATBIBAIOILIEI'O ITPEI-
MPUATHUA
B.I'. Canumos
AzepOaiixancknii I'ocynapcreennnlii Yausepceuter Hedpru u IlpombiiennocTn

JlanHast ctaThsl OCBALIEHA [TPOOIEMe IPUHATUS PELIEHUH B YCIOBUSIX HEONPENEICHHOCTH.
Hcnonb3yercst arperupoBaHHBIM MOAXOJ, COYETAIOIMN ONTHUMM3ALMI0 U BBIOOP pEIIEHUs, 4YTO
MO3BOJISIET TOJNYy4yuTh Oosiee peanucTuyHoe pemieHue. Kpurepusimu B 3amade  BEKTOPHOMU
ONITUMM3ALMHU SBJISIOTCS: MPUOBLIb, KAYECTBO MPOAYKIMH, YIOBIETBOPEHHOCTh COTPYIHHUKOB. J[iis
pelieHns 3ajauyd ONTUMHU3aLMU HCIoNb3oBaluch 3 Meroaa: «llemeBoe mporpaMMupoBaHHE»,
«MuTepakTuBHbIi», «FMOLP». 3anaua rpynnoBoro NpHHSTHS pEHIEHUI peann3oBaHa Ha 0Oase
naketa FGDSS-CD (Fuzzy group Decision Support System).
KuoueBble €J10Ba: HEONPEIEICHHOCTb, I'PYNIIOBOE NMPHUHIATHE peLIeHMi, IuiaHuposanue, HIIII,
HEYETKHUH, [IeIeBOe MPOrpaMMHUpOBaHne, MHTepakTuBHbI, FMOLP.

NEFT EMALI MUOSSISONIN iSTEHSALININ PLANLASDIRMASI UCUN
QRUP QORAR QOBULETM® USULU
V.H. Salimov
Azarbaycan Dovlat Neft vo Sanaye Universiteti

Bu moaqals geyri-miioyyonlik soraitinds gorarlarin gqabuletmo problemina hosr olunmusdur.
Optimizasiya vo hall se¢imini birlogdiron vo daha real bir hall ilo naticolonon aqreqativ yanagma
istifado olunmusdur. Vektor optimallasdirma problemindoki meyarlar bunlardir: monfoot, mohsul
keyfiyyati, is¢i momnuniyyati. Optimallasdirma problemi hall etmak {i¢iin 3 tisuldan istifade olunub:
"Hodof programlasdirma", "Interaktiv", "FMOLP". Qrup qorar qobuletmo mosalosi FGDSS-CD
(Qeyri-salis qrup Qarar Dastok Sistemi) paketi asasinda hayata kegirilib.
Acar sozlor: geyri-miioyyanlik, qrup gorar gobuletms, planlagsdirma, nef emali, qeyri-solis, hodof
programlasdirma, interaktiv, FMOLP.
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YK 542.952.52.128.66
IMupoans ¢ppaxuuul30-230°C u3 cmecn Azepbaiipkanckux HedTel NPUCYTCTBUM
HEO0JIUTCOEePKAIUX KATAIH3aTOPOB
KOcud-3ane A.A., IN'aceimzane H.X
B oaumnou cmamve nokazanvl  pe3yIbMaAMbIKAMAIUMUYECKO20 RUPAIU3A  DpaKyuu,
goikynaioweii ¢ npedenax 130-230°C, eszamoii na BH3 um. I Anuesa na yeonumcooepircaiyux
Kamanuzamopax. B kauecmee  yeonumamamu  ucnonvsosan  Yanmabckue — mopoeHum,
MOOUPUYUPOBAHHDBLIL CONLIO HUKEIS U COMbl0 aMmonus. lIpurunenue xamanuzamopa no360.7UlLo
CHU3UMb MeMnepamypy npoyecca no CpagHeHulo ¢ MmepMuieckum NUpOIU3OM, Y8eIUUUMb BbIX00
IMUNEHA U NPONUTIEHA U YEEIUUUMb COOEPAHCAHUE aAPOMAMUYECKUX YeAeB000P0008 8 HCUOKUX
npodykmax nupanusza. Hamu HaiiOenvi onmumanvHble YClo8us npoyecca Kamdaiumuiecko2o
nuponu3sa.
KimoueBble cjioBa: THpONN3, KaTalIu3arop,
IEOJHWT, OJTWICH, TPONWICH, OYTCHbI, CMOJa,
apOMaTUYECKHE yTIIEBOIOPO/IBI.

Karasmtnueckuil nupoaus OTiaumdaeTcs [Heonut- MOpPOEHUT, KaTOpPBIM MBI
OT TEPMHYECKOrO0 TeM, 4YTO  OTIeNb- OpPUMEHUIIM  KaK  KaTrajau3aTtop  HMee
HBICPEAKIIUN IPOTEKAIOT Ha IOBEPXHOCTH CIICIYIOINNA XUMHYECKUN cocTaB: % Macc.
karanu3atopa. IlosTomy MeHsieTcs cocTaB Si0,-72,08; Alx03-12,19; Fe»03-0,95; CaO-
MPOJIYKTOB KATATMTHYECKOTO THPOJIM3a IO 0,96; SrO-0.12; K20-2,09; Na20-1,04; H2.0O-
CpaBHEHHIO ¢ TepMuueckuMm. Karamutu- 10.68.
YECKUU TUPOJHM3 SBIISCTCS T'€TEPOTrSHHBIM MonudunupoBarayto GopMy MOy
nporeccom. Hekoropeimu  aBtopamu  (1,2) METOJJOM HOHHOTO OOMEHa HCXOJHOTO
MPEIIIOIOraeTCs, YTO MPU KATAIUTHYE-CKOM neonuta B pactBope NiCe, - 6H,0.
MUPOJIM3€ BOAOPOJ BBIIETSETCS U3 BOJIBI, [Muponu3  mpoBomwiess TpH  TEM-
KOTOpasi  pasjlaraercsi Ha  IOBEPXHOCTH nepatypax 550-700° C (3).
KaTajau3aropa: B Tabnune 1 nan marepuanbHblii 0agaHc

L —HOH - LH + LOH npouecca KaTaJIMTUYECKOT0 nupoan3a
LH+L—RH - LH, + LR tpaxma 130-230°C.

VBenn4yeHne  KOoJIM4YecTBa  3TUIIEHA
CB3aHO ¢ 0O0Opa3oBaHUEM NPONWIBHOIO U
NEPBUYHOTO OYTUIIBHOTO PaJMKAaJIOB.

Tao6aumna 1.
MarepuanbHblii 6ajaHc
Temmnepatypa nponecca, °C
KommoneHTsI 550 600 650 700
Iloay4yeHo:
1. Tas 71,8 72,9 75,5 79,2
2. Jlerkas cMmoina 22,3 21,2 19,9 17,2
3. Tsxenas cMoia 5,8 5,74 442 4,25
4. Kokc 0,1 0,16 0,18 0,35
Hroro: 100,0 100,0 100,0 100,0

AHanu3bl Ta30BBIX CMECEH MPOBOJWIM MPU KOMHATHOM TEMIIEpaType C HCMOJb30BAHHEM
KaJHMOpPOBaHHBIX KOA(PPHUIIMEHTOB, B3ATHIX U3 (4).
CocraB rasa npejcTaBjieH B Ta0iuie 2.
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Taoauna 2.
CocraB rasa
Temmeparypa nporecca, °C
KoMmnoneHTsl 550 600 650 700
H> 0.88 1.02 1.1 1.45
CHs4 11.83 12.5 12.9 13.3
CoHy 315 32.8 33.62 35.95
CsHe 15.69 16.29 16.8 17.43
C4Hg+CsHe 6.2 6.7 7.3 7.95
CoHe+CsHs 6.0 3.79 2.48 2.92
B tabimue 3 naH cocTaB KHIKHX HMPOJAYKTOB ITUPOJIHA3A.
Taoauma 3.
CocTaB JKHJIKHX MPOIYKTOB MHPOJIN3A
Temneparypa nporecca, °C
KoMmoHeHTEI 550 600 650 700
22,3 21,2 19,9 17,2
Jlerkas cmomna (H.K.-200°C), Bexon, % macc. 14,9 14,3 13,3 108
A) HernpenenbHbIC U TapaduHO-HAPTESHOBBIC
YTIIEBOIOPOIBI
b) 6enzon 2,4 2,0 2,15 1,6
B) apersr  C7-Co 50 4,9 4,45 4,8
Tsoxeras cmoda B 200°C, 5,8 5,74 4,42 4,25
BBIXOJ, % Macc
A) napaduHo-HapTEHOBBIC 1,54 1,7 15 1,35
b) apomarrueckue 2,25 2,33 1,88 2,0
B) cmombr 1,34 1,11 0,54 0,5
I') achanbTeHb 0,64 0,57 0,5 0,45
3. Kokc 0,14 0,16 0,18 0,35

Kak BuaHOo w3 paHHBIX Tabiui 2 W 3 C TOBBIMIEHHMEM TEMIEPAaTyphl BBIXOJ Tasa
YBEJIIMUMBACTCS M YMEHBIIAETCSA BBIXOJ KUIAKUX MPOIYKTOB, YTO COOTBETCTBYEM JIUTEPATYPHBIM

TaHHBIM (5,6).

TemnepaTypa npouecca, °C

.40
S 35
g 30 o~ =0
°\° > @ccosssssssveccoe @ ooososscccccccce ®
CE 20
o o
15 oooooooo @
& @cccccccccccccsse @’
§ 10
g: 5
o P
:[ 550 600 650 200
(@]
x
5
()

=@ BbIX0/[, €TUNEHA

coe@oso

Puc. 1. Beixoa mpoayKTOB B 3aBUCMMOCTH OT TEMIIEPATYPHI MpoILiecca:

e o@ ¢ BbIXOL €TUNEHA2

BbIXOZ, MPONUNEHA2 e==@=== BbIXO, KOKCA

co@os

BbIX0OZ, KOKCa2

KaTaJIUuTUUECCKUI MMUPOJIN3;
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Kak BugHO 13 puc.l BeIX0 dTHIICHA IPU Takum oOpa3oM mHpUMEHEHHEM B Ka-
KaTAINTUYECKOM nuposusze Ha 9% Bblle, a YyecTBe KaTalu3aropa leonuta-YanHabckoro
nponuieHa Ha 3-4 %. Ilpu xaTaiutudeckoM MOpJEHUTa HAaM YAAJIOCh IOBHUCUTH BBIXOJ]
MUPOJIN3E JIETKOW CMOJIBI MOJy4aercs Ha 6-7 STWJIEHA M TMPOINWIeHa MpH TEeMIEpaTyphl
% HIKE, YTO COOTBETCTBYET JUTEPATYPHBIM HAaMHOTO HHW)XE TEeMIepaTypbl TEPMHUYECKOTO
naHHBIM (7,8) KpEKHHTa.
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informasiya

1. Moqalalor Azarbaycan, rus vs ingilis dillorinds gabul olunur.

2. Miiossisolorda aparilmis todqiqat islorinin naticalorini oks etdiran magalslorin ¢ap olunmas {igiin
raziliq olmalidir.
3. Mogqalalora 1 veraq hacminds Azorbaycan, rus va ingilis dillorinds xiilasalor alava olunmalidir.
4. Moqalonin hacmi codvaller va adobiyyat siyahisi daxil olmagla 10 sohifadon artiq olmamalidir.
5. Dorc olunmagq {igiin materiallarin moatni iki variantda toqdim oluna bilor. Microsoft Word
programinda, A4 formatli voraqds y18i1lmis, printerds acilmis vo ya kompakt-diskda.
Mogaloni hamginin elektron pogtla da géndormok olar:
E-mail: info@ieeacademy.org

6. Mogalonin matni A4 formatl ag kagizda, 1.0 intervalda, iki niisxoda, printerdo a¢ilmalidir.
Sol torafdo kenarda 2,5 sm-lik ag yer saxlamaq lazimdir. Sshifolor némralonmomalidir. Tovsiyya
edilon srift- Times New Roman (Azarbaycan dilinds matn ii¢lin) vo Times New Roman (rus matni
ticlin). Sriftin olgtisii -14.
7. Material asagidaki ardicilligla togdim olunmalidir:

Universal Onluq Tasnifat1 (UOT) asasinda mévzunun sifrasi gostorilir;

Moqalonin adi;

Miislliflorin inisiallar1 vo soy adlari, toskilatin ad;

Acar sozlor (Azarbaycan, rus vo ingilis dillorindo);

asas matn;
- notico (burada miimkiin qodor aparilmis elmi-todqiqat iglori noticolorinin praktiki totbiqi
gostarilmalidir);

odobiyyat siyahist;

sokilalt1 yazilar (ayr1 sohifods).
8. Qrafiklor (4-5 sokildon artiq olmamali) miitlog ndmralonmali vo onlara motndo istinad edilmolidir.
Fotolar JPEG formatinda toqdim olunmalidir (300 dpi razilagsma ilo). Sokillor Corel Draw formatinda
islonmoalidir; skaner olunmus vo digor proqramlardan kegirilmis gobul olunmur. Biitiin sokillorin
arxasinda karandasla onlarin ndmrosi, miislliflorin soy adi vo moqalonin adi yazilmalidir. Matinda
codvallords vo grafiklords gdstorilonlorin tokrarlanmasi yolverilmozdir.

9. Odobiyyat siyahis1 mogalonin axirinda verilir vo burada miiolliflorin inisiaiian vo soy adlari,
kitabin ad1, nosriyyat, ili, sohifalorin say1, jurnalin adi, ili, ndmrasi, moaqgalonin baslangic vo sonuncu
sohifalori gostorilmolidir; matnde kvadrat motorizods onlann ndmralori ardiciligla geyd edilir,
masalon (5)

10. Moqalo biitiin miiolliflor torafindon imzalanmalidir.

11. Magaloys miialliflor haqqinda asagidaki molumatlar slavo edilmoalidir: soy adi, adi, atasiin adi,
i yeri, hor bir miisllifin kontakt telefonu vo yazigsma ii¢lin e-mail {invani.

12. Sadalanan toloblors cavab vermoyan moqalalor geri gaytarilir. Mogalonin daxilolma tarixi onun
redaksiya torafindon sonuncu dofs qabul edilon tarix sayilir.

13. Redaksiya moqalolordon redakto xarakterli doyisikliklorin edilmosi vo ixtisarlarin aparilmasi
hiiququna malikdir.

14. Redaksiyaya moaqalonin toqdim edilmasi onu gostarir ki, hamin material heg yerds ¢ap olunmayib
vo digor nasrlora dorc etmok iigiin gondorilmayib.

15. Jurnal pulsuz paylanur.
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Nudopmanus
TpebdoBanusi K 0()OPMIICHUIO U MPEICTABJIECHUI0 MATEPUAJIOB ISl IMyOJUKALMHA
1. Crarbu npuHUMaOTCS Ha a3epOaiiKaHCKOM, PYCCKOM U aHTJIIMICKOM SI3BIKAX.
2. Crarby, W3NAramllyde pe3ysbTaThl HCCIEAOBAHUM, BBIOJHEHHBIX B YUYPEKICHUSX, IOJKHBI
UMETh pa3pelieHre Ha MyOINKaIuIo.
3. K crarbe nomxHbI OBITH IPHIIOKEHBI pedeparsl (1 cTpanuiia) Ha azepOaiiPKaHCKOM, PYCCKOM U
AHTJIMHACKOM SI3BIKaX.
4. OO6beM cTaThb HE JIOJDKEH MpeBblmaTh 10 cTpaHul], BKIIO4as TaOJIULbI U CIUCOK JINTEPATYPHI.
5. Marepuansl Uil yOIHKAIIUU JOJDKHBI OBITH MPEACTABICHBI B IBYX BHUJIAX: TEKCT, HAOpPAHHEIN B
nporpamme Microsoft Word na nuctax ¢opmara A4, pactieuaTaHHblil Ha IPUHTEPE, U KOMITAKT-IUCK
C TEM XK€ TEKCTOM. MOXHO Take MPUCIATh CTAaThIO 10 AIEKTPOHHOMN IIOYTE:
E-mail: info@ieeacademy.org
6. Tekcr cTaThy TOJHKEH OBITH pacrieyaTaH B IBYX dK3eMIuisipax depes3 1,0 uarepBan Ha Oennoit Oymare
dopmara A4. CiaeBa HCOOXOIMMO OCTaBJIAThH IOJS MIMPHHON 2,cM. Pekomenayemsriii mpudt Times
New Roman (a3zep6aiimxanckuii Texct) u Times New Roman (pycckuii). Pasmep mpudra - 14
7. Matepuan noiKeH ObITh U3JI0KEH B CIEIYIOIIEH MOCIe0BaTeIbHOCTH:
- YKa3bIBaeTCS MIMQP COTITACHO YHUBEPCATbHOU jJecatnaHon kinaccudukaimu (Y 1K);
- Ha3BaHUE CTAThH,
- MHUIHAJBI U ()aMUJIHH aBTOPOB, HA3BaHUE OPTaHU3AIINH;
- KJIFOYEBBIE CJIOBA (Ha a3epOailIKaHCKOM, PYCCKOM U aHTJIMIICKOM SI3bIKaXx);
- OCHOBHOM TEKCT;
- 3aKJIF0YEHHE (BBIBOJBI), B KOTOPOM, IO BO3MOXKHOCTH, JOJDKHO OBITh YKa3aHO IMPaKTUYECKOE
[IPUMEHEHHE PE3YJIbTATOB;
- CIIUCOK JIUTEPATYpPhl;
- CIIMCOK ITOJIPUCYHOYHBIX NOAMNUCEHN (Ha OTEIbHON CTPAHULIE).
8. I'padmueckue maTepuansl (He Oosiee 4-5 pUCYHKOB) 0053aTENIbHO HYMEPYIOTCS, M HA HUX JTOJIKHBI
CCBUTKH B TeKcTe. DoTorpaduu 10mKkHbI OBITh pecTaBieHbl B popmare 1PEO (c
paspeurenremM B 300 dpi). Pucynku momkHbl ObITh BbINONHEHB B opmare Corel Brany; ckanu-
pOBaHHbBIE U MEPEHECEHHbIE U3 IPYIHX MporpaMM He npuHumarorcs. Ha o0opoTe BceX pUCYHKOB
KapaHJallloM YKa3bIBAIOTCS MX HOMeEpa, (pamMHIMKd aBTOPOB M Ha3BaHHWeE cTaThH. J[yOmupoBaHue
JAHHBIX B TEKCTE, TaOIUIAaX U rpaduKax HEJOMYCTUMO.
9. I'paduyeckuii MmaTepuan JOMKEH OBITH BBHITIOTHEH YETKO, B JopmaTe, 00eCreduBaroieM sICHOCTh
Bcex Jietaneid. O0o3HaueHue oceil KoopAuHaT, HU(PBI U OYKBbI TOJKHBI OBITH ICHBIMU U “UETKHUMH.
Heo6xoanMo obecrieuuTs MOJIHOE COOTBETCTBUE TEKCTA, MOAIMHMCEN K PUCYHKAM U HaJIHUCen
Ha HUX.
10. TIpu BBIOOpE €OMHHI] U3MEPEHHs] HEOOXOTUMO MPUIEPKUBATHCA MEXKIYHAPOIHON CUCTEMBI
equaul CU.
11. Croucok nuTeparypbl MPUBOAUTCS B KOHIIE PYKONMHCH C yKa3aHWeM (haMUIUM ¥ MHHIIMAJIOB
aBTOPOB, MOJIHOTO Ha3BaHUS KHUTH (CTaThH), U3/1aTENIbCTBA, TO/AA, KOJIMUECTBA CTPAHUL, HA3BaHUE
»KypHaJia MOJHOCTRIO (TOJl, HOMEp, HaualbHAast U KOHEYHAsI CTPAHHUIIA CTaThU); B TEKCTE YKa3bIBAIOTCS
TOJIBKO HOMEpa CChUIOK B KBaJpaTHBIX CKOOKax, Harpumep [5].
12. CtaThs n0KHA OBITH MOJMNMCAHA BCEMU aBTOPAMHU.
13. K crarbe NOMKHBI OBITH NPHIIOKEHBI CIEIYIONINE CBENSHHS: (aMIIUs, UM U OTYECTBO
(moHOCTBI0), MecTO paboTh, aapec e-mail u Homep TeneOHOB KaXIIOrO aBTOpa, HY)KHO yKa3aTb
TaK)Xe aJipec JJIs MepenucKy U KOHTAKTHBIN TenedoH.
14. CtaThu, HE OTBEYANOIIHME TMEpPEUYHCICHHBIM TpPeOOBaHUSM, BO3BpamlaloTcs aBTopam. Jlatoit
MOCTYIUIEHUS CYMTAETCS JCHb MOITYYEHUS PelaKIiel OKOHYaTeIbHOIO TEKCTA.
15. Pepakiust ocTaBisieT 3a co00il paBo MPOU3BOAUTEH PEAAKIIMOHHBIE U3MEHEHUS U COKpAIlCHUS B
PYKOIHCSX.
16. I[lomaua cTaThy B )KypHAJ O3HAYaeT, 4YTO OHA HUT/IC He MyOIMKOBAIACh M HE HAMPABJICHA B IPyrUe
W3/1aHus.
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