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On sakkizinci asrdos tabii polimerlarin kimyavi
modifikasiya iisulu tapildigdan sonra plastik
kiitlo  sonayesi stirotlo  inkisaf etmoys
baslamisdir. Kaucukun vulkanlasmasi  va
sellyulozanin asetillogdirilmasi  belo  kimyavi
modifikasiyaya misal ola bilar. Tabii kaugukun
Va sellyulozanin kimyavi modifikasiyas1 onlarin
istifado sahalorini genislondirmis vo bu tobii
polimerlarin giymatini xeyli qaldirmigdir[1-5].
Son illor diinya miqyasinda yiizlorlo yeni
polimerlar sintez olunmusdur.

Yeni kimyovi xassoys malik polimerlarin sintezi,
kimya Sanayesinin yliiksok
inkisaf soviyyasinds oldugunu gostarir.
Polimerlarin emali naticasinda hazir,talob olunan
istismar  soraitino uygun golon momulat alinr.
Plastik kiitlalorin tokrar emali vo modifikasiyasi
on yilksok inkisaf morholosine  godom
qoymusdur[6-10]. Polimerlarin emali
naticasinds hazir,talob olunan istismar ~ goraiting
uygun golon momulat alinr. Plastik kiitlalorin
tokrar emal1 vo modifikasiyasi an yiiksok inkisaf
morhalasina gadom qoymusdur.

Miiasir marhaloda plastik kiitlo istehsali hor il
toxminan 6-10 % artir vo 2020-cu ilo gadar onun
istehsal hacminin 250 mln tona gatacagi giiman
olunur.

Son 20 il orzindo Avropa olkalorinds plastik
kiitlo asaslit momulatlarin istifado olunmasi ildo
hor adam hesabi ilo 80-90 kq ¢atmisdir. Aparilan
hesablamalar gostormisdir ki, 2025-cu ilo godor
hor adamin illik istifado etdiyi plastik kiitlonin
miqdar1 130-140 kq olacaqdir.

Sonaye miqyasinda 150 nov plastik kiitls istehsal
olunur. Bunlarim 30%-1 miixtalif polimerlarin
garisiglaridir. Plastik kiitlolorin fiziki-mexaniki
xassalorini  yaxsilasdirmaq moqgsadilo onlara
miixtolif torkibli kimyavi maddalar slave olunur
ki, bunlar da «inqrediyent» adlanir.

Istehsal olunan plastiklorin 41% ortiik material
kimi istifade olunur. Plastik kiitlo osash
momulatlarin keyfiyyatli vo ucuz olmasi onlarin
istifado ~ saholorini  genislondirir.  Istifado

olunandan sonra polimer momulatlar tullantiya
gevrilir. Bu tullantilarin  tokrar emali hom
igtisadi, hom do ekoloji ohamiyyat kasb
edir.Hazirda plastik kiitlalorin va rezinlorintokrar
emalt vo modifikasiyas1 on yiiksok inkisaf
marhalasina gadom qoymusdur .

Plastik kiitlolorin tokrar emal texnologiyasina
osas asagidaki amaliyyatlar daxildir:

a) Ilkin plastik kiitloys ingrediyentlor olavo
edarok kimyavi cevrilmolor aparmasi vo talab
olunan materialin yaradilmasi;

b) alinmis materialin formalasdirilmasi  vo
formalasdirilmis materialdan nozordo tutulmus
hazir mohsulun alinmas.

Rezinlorin vo plastik kiitlolorin tokrar emali
sahasino materialin emala hazirlanmasi vo onun
sonraki islonmasi, texniki-igtisadi
gostaricilorinin hesablanmasi aiddir.

Rezinlorin vo plastik kiitlalorin tokrar emali
sonayesinds asas texnoloji proseslor avtomatik
sistemlorin, robotlarin vo kompiiterlorin istiraki
ilo aparildigindan proses asason qapali (goz ilo
miisahido olunmadan) miihitdo gedir vo plastik
kiitlolorin tokrar emali sonayesindo c¢aligmaq
istayanlards belo bir fikir yarana bilor ki, emal
vaxtt polimerdo gedon proseslor ikinci
ohamiyyatlidir. Onu dorindon Syronmomak do
olar. Bu olduqca yanlis diisiincadir vo mithandis

- texnoloqun diistinmo gabiliyyatini
Mmohdudlasdira bilar.

Polimer  materiallarin  olverisli  xammal
bazasina,agagli  maya dayarina,alverisli

,tohliikosiz emal iisullarina vo alinan mohsullarin
yararli istismar, o ciimlodon yiiksok elastiklik vo
S. Xassaloro malik olmalari, onlardan texnikanin
miixtolif  saholorindo istifadasi ilo  yanasi
qablasdirici, moisot ogyalari istehsalinda istifado
edilmasina imkan yaradir .Bu saholords totbig
tapmis polimer materiallarin 45+47% yeyinti
mohsullarinin gablagdirilmasinda istifado edilir
Vo sonradan tullantiya ¢evrilir.  Polimer
materiallar ~ bioloji  parcalanmaya  moruz
qalmadigi i¢lin gostarilon tullantilar “daimi”
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tullantiya ¢evrilir. Buna goro do polimer
materiallarinin qablasdirict  vo moigat Xidmati
sahasindas istifados edilmasi yer kiirasi ohalisinin
hor biri torofindon ildo toagribon 40+50 kq
tullantinin amola galmasina sabab olur [1-6].
Texnikada istifado edilon polimerl
momulatlarinin istifadesi artdiqca tullantilarin
dahacmi eyni intensivlikls ildan-ils artir.
Polimer materiallarin ¢liriimadiyi, korroziyaya
ugramadiglarin1  vo s. xisusiyyatlori nazors
alinarsa, onlarin tokrar emali iqtisadi problemla
yanasi qlobal ekoloji problemdir.

Boyiik soharlorda bark maisot tullantilarinin ildo
4+4,5 mln tona godor miqdar1 basdirilir. Bu
tullantilarin  yalmiz 5+7%-1 emal edilir. Bark
tullantilarin toqribon 8%-ni polimer materiallar
togkil edir. Bu iso ildo 320+350 min tona
barabardir.

Miiasir soraitdo polimer tullantilarinin emalinin
aktuallig1 yalnmiz ekoloii problemls bagl deyil,
eyni zamanda bu tullantilarin polimer xammali
Vo enerji resursu Kimi istifadasi ilo do slagadardir
[7-8].

Bozon bu tullantilarin  polimerlorin alinmasi
prosesinda yanacaq Vo istilik amolo gatiricilor
kimi istifado edilmasinin somoaraliliyi, otraf
miihitin qorunmasi problemlarinin halli i¢lin
tolob olunan masrofdon xeyli asagi kapital
qoyulusu ilo farglonir. Polimer tullantilarinin
basdirilmasi vo ya yandirilmas: xeyli kapital
qoyulusu ilo alagodardir. Polimer tullantilarinin
mohv edilmasi xorclori bir sira  sonaye
tullantilarinin vo moisot tullantilarinin =~ emalina
sorf edilon  xarclorindon ¢oxdur. Bu polimer
tullantilarinin molum isullar ilo emalinin ya
¢otin, ya da yararsiz olmasi ilo alagadardir. Bark
moisot  tullantilarindan forgli olaraq polimer
materiallar1  tullantilarindan  tokrar istifado
edilmasi ilkin xammala —nefts va enerjiys gonast
edilmasina imkan yaradir [3, 9, 10].

Polimer tullantilarimin istifadasi ilo olagodar
problemlor  ¢oxdur. Polimer materiallart
tullantilarinin yigilmast , novlosdirilmasi
istismardan ¢ixmis material vo momulatlarin
ilkin islonmasi masalalari hall edilmadan polimer
tullantilarinin  tokrar emali miimkiin deyil.
Bununla  yanasi  tokrar  emalin Vo
modifikasiyasinin miitoraqqi tisullarinin
islonilmasi, bu islorin yerino yetirilmoasi tgiin
avadanliglarin yaradilmasi vacib masaladir.

Gostarilon masalorlo yanasi polimerlarin tokrar
emali noticosinds alinacaq mohsullarin  va
momulatlarin névloasdirilmasi toklif edilmalidir.

Miiasir  dovrdo  polimer mohsullarinin
tullantilarinin mohv edilmasinds basdirilma vo
yandirilmadan genis istifads edilir. Bazi hallarda
yandirilmadan alinan istilik, buxar vo elektrik
enerjisi istehsali tgilin istifado edilir. Lakin,
yandirma zamani alinan istiliyin effektivliyi
asagl oldugundan, istifado edilon qurgunun
iqtisadi somoraliliyi do azdir. Bununla yanasi
yanma prosesinds texniki karbon omoalo galir,
zororli duzlar ayrilir vo otraf miihitin yenidon
cirklonmosi bas verir, yandirma sobalar1
korroziya naticasinda tez bir zamanda
istismardan ¢ixir [4-6, 11, 12].

Kegan asrin 70-ci illorindon baslayaraq bio-,
foto- vo su tesirindon pargalana bilon
polimerlorin alinmast sahasindo aparilan elmi-
todqiqat islori siiratlo inkisaf etmoys baslamisdir.
Parcalana bilon polimer materiallarin alinmasi
osl sensasiyaya cevrilmisdi  vo bu iisul
istismardan  ¢ixmig polimer materiallarin
utilzasiyas1 li¢iin ideal sayilirdi. Lakin sonraki
todgiqatlar polimer materialla xas yiiksok fiziki-
mexaniki xassolorin amtoa goriiniisiiniin, asagi
maya doyarinin asanliqla par¢alana bilma xassasi
ilo eyni zamanda tomin edilmoasinin miimkiin
olmadigini gostordi.

Foto-bioparcalana bilon polimerlorin yaradilmasi
onlarin makromolekul zoncirino foto- va
bioaktivlosdirici olavalorin daxil edilmasi ils

olagodardir. Bu alavalarin torkibinda
ultrabondvsoyi  siialarin - vo  ya  anaerob
bakteriyalarin  tosirindon  pargalana  bilon

funksional qruplar olmalidir.

Osas mosalo ondan ibaratdir ki, olavalor polimera
sintez prosesindo Vo ya onlarin emali zamani
olavs edilmolidir, parcalanma prosesi iso yalniz
polimerin miioyyon miiddat istismarindan sonra
bas verir. Buna gora do asas problem par¢alanma
aktivatoru toesirli maddolorin yaradilmasindadir
.Bu maddolor polimer materiallarin  vo onlar
osasinda alinan momulatlarin  xassalorini
pislosdirmadon  miioyyon miiddst orzinds
istismarini tamin etmoli, zororli olmamali vo
aliman mamulatin maya dayorini artirmamalidir.
Hazirda biopargalana bilon materiallarin vo onlar
osasinda momulatlarin alinmasi {igiin islor {i¢
istigamoatdo  davam  etdirilir:  hidrokarbon
tursularinin  poliefirlorinin  alinmas1  ,tabii
polimerlara  bonzor polimerlorin  alinmasi,
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sonayeds istehsal olunan yiiksok molekul
kiitlosina malik sintetik polimerlor oasasinda
biopargalana bilon polimerlorin alinmasi [3-11].
Qablasdirma iicin  hazirda istifado edilon,
perspektiv, bioloji pargalana bilon polimerlor
poliaktidlordir- stid tursusunun
polikondenslogsma mohsulu.

Poliaktid qarisiq tullantilarin torkibindos bir ay
miiddatindo pargalanir, doniz suyu mikroblari
torafindon mahv edilir.

Omtoo xassalorino malik bioloji pargalana bilon
poliefirlorin alinmasinda hidrokarbon
tursularindan  istifado edildikds, tarkibinds
kraxmal, selliiloza, xitozan va ya protein olan
polimerlarin alinmasi adaton torkibinds miixtalif
olavalor olan kompozisiya materiallarinin
alinmasi ilo slagadardir.

Gostarilon tabii birlogsmolordan bioloji pargalana
bilon gablagdirict materiallarin alinmasinda on
cox istifado edilon kraxmaldir. Bakteriyalar
torofindon pargalana, suda holl ola bilon polimer
ortik materialin  -kraxmalin  vo  pektinin
qarisigindan ibarst kompozisiyanin alinmasinda
plastiklosdiricilordon - gliserin  vo  vya
polioksietilenglikoldan istifado
edilir.Gostorilmigdir ki, gqarisigda kraxmalin
miqdarinin artmast Ortiik qatinin kovrokliyini
artirir.

Kraxmalla yanasi amiloz vo az miqdarda zoif
tursular olava edilmis kompozisiyadan voroaglor
Vo gablasdirma mohsullar1 ekstruziya yolu ilo
istehsal edilir.

Moaigotdo  islodilon  bioloji pargalana bilon
materiallarin alinmasi iiglin ~ (qablasdiricilar,
aqrotexniki Ortiiklor, zibil ti¢lin torbalar va S.)
vinil  spirti,talkla  qarigdirilmig Vo
tomizlonmomis kraxmaldan istifado edilmasi
tovsiya olunur [8-11].

Gostarilonlori nozars alsaq, istismardan ¢ixmis
polimer materiallarinin istifadosinin igtisadi
baximdan sorfoli istigamati-onlarin tokrar
emall vo miixtolif moagsadli yeni momulatlarin
istehsalidir.  Gostorilmisdir ki,  polimer
materiallart tullantilarinin - miixtolif iisullarla
tokrar emalina qoyulan asas va istismar xarclori,
tullantilarin  zorarsizlosdirilmasina sarf edilon
xarclordon ¢ox deyil vo bazi hallarda onlardan
azdir. Polimer materiallarinin tokrar istifadasinin
miisbat cohatlarindan biri do ondan ibaratdir ki,
tokrar emal naticesindo otraf miihitin
cirklonmosinin qarsisi almnir. polimer
tullantilarinin tokrar istifadesi mihiim ekoloji

ohomiyyato malik olmagqla yanasi, eyni zamanda

bu tullantilarindan miixtolif  mogsadli
momulatlarin ~ alinmasi  imkani  polimer
tullantilarinin  istifadasinin  asas istigamatini

miioyyan edir.
lakin, hazirda polimer tullantilarinin yaliniz az
bir miqdar1 yenidon emal olunur . Buna sobob

tokrar emala hazirhgla olagodar  xiisusi
avadanliglarin olmamasidir.

Polimer materiallarinin  tullantilarinin ~ osas
istifads tisullar1 asagidakilardir:

-tullantilarin ~ piroliz ~ dsulu  ilo  termiki
parcalanmast;

-agsag1r molekullu ilkin birlosmalorin alinmasi
mogsadilo  pargalanma (monomer  vd
oligomerlarin alinmasi);

- polimer tullantilarinin tokrar emali.

Piroliz - tizvi maddolorin oksigen istiraki ilo va
ya oksigen olmadan termiki parcalanmasidir.
Polimer tullantilarinin  pirolizi  noticasinds
yuiksok istilik tutumuna malik yanacaq, miixtalif
texnoloji proseslords istifado oluna bilon xammal
vo yarim mohsullar, polimerlorin sintezi ii¢lin
monomerlor alinir [9 ].

Polimer tullantilarinin termiki parcalanmasinin
qaz sokilli mohsullar1 is¢i su buxarmin alinmasi
liclin yanacaq kimi istifado edilo bilor. piroliz
prosesinin maye mohsullar1 istilik dasiyicisi,
bork mohsullar1 iso-qoruyucu ortiik, yaglar,
emulsiyalar, hopdurucu tarkiblor kimi istifads
edilo bilor [3].

Yiiksok keyfiyyatli vo sabit torkibli piroliz
yaglarinin alinmasi tiglin emal edilon polimer
materialina xiisusi toloblor irali siiriiliir. Belo
tullantt ~ mohsullar yiikksok  miqgdarda
karbohidrogen fazaya malik olmalidir.

Asagi molekul kiitlasina malik PE-nin vo ya PP-
nin tullantilarin1 emal etmok ticiin fasilasiz vo ya
fasiloli reaktorlarda, maye fazada vo asagi
temperaturda pirolizi hoyata kegirilir. Bu zaman
is¢i temperatur hoddi emal edilon moshsulla
miiayyanlasir Masalon, PVX-in tullantilarinin
200°C-don yuxar1 temperaturda emal zamani
HCI ayrilir, sonraki termiki emaldan iso
(>400°C) texniki karbon vo karbohidrogenlor
alinir.

PS-un maye fazada 350°C-don  yuxari
temperaturda pirolizi yliksok c¢iximla stirolun
alinmasma gotirib ¢ixarir. Asagi  molekul
kiitlosino malik PE-nin pirolizi 450-500°C-do
aparilir vo bu zaman oliefinlorlo zongin alifatik
yaglar vo alifatik vosklar alinir.



EKOENERGETIKA 1/2019

Ataktik PP 450-500°C-do termiki parcalanmaya
moruz qalir vo prosesds yiiksok temperaturda
istismar oluna bilon gaynar qat reaktorlarindan
istifads edilir.

Polimer qarisiqlari, kabel tizliiklori kimi xiisusu
polimer tullantilarindan  asagr  molekullu
xammalin alinmasi {igiin yliksok temperaturda
pirolizdan istifads edilir vo bu zaman yiiksok
mohsuldarliq fasilasiz tisulla da alda edilir.
Polimer tullantilarinin pirolizi prosesindo alinan
doymus karbohidrogenlorin sonraki krekingi
noticasinds  poliolefinlarin sintezinds istifads
edilon doymamis karbohidrogenlor alinir.
Polimer tullantilarinin  benzino Vo Yyanacaq
yaglarina ¢evrilmasi li¢lin katalitik hidrokreking
prosesi islonib hazirlanmigdir.

Bir sira polimerlor sintez reaksiyalarinin dénan

olmasi1 naticasinds ilkin  maddaloro  godor
pargalana bilirlor. Praktiki mogsadlor {igiin
PETF-in, poliamidlorin vo kopiiklondirilmis

poliuretanlarin pargalanma {isullart shomiyyat
dasiyirlar.  Parcalanma mohsullar1  yenidon
polikondenslosma prosesinin aparilmasi {igiin
istifads edilir vo ya ilkin xammala slavs edilirlor.
Ancaq gostorilon pargalanma mohsullarinin
torkibindo miixtalif qarisiglarin olmasi onlar

osasinda yiiksok keyfiyyatli polimer
mohsullarinin, mosalon, liflorin  alinmasina
imkan vermir vo bu mohsullar tokmo

kiitlalorinin, tez ariyan va holl olan yapisqanlarin
alinmasinda istifads olunur.

Hidroliz dénan polikondenslosma prosesidir. Bu
proses vasitasilo suyun istigamatlonmis tasiri ilo
polikondensatin  ilkin ~ mohsullara  godor
pargalanmasi hoyata kegirilo bilar.

Hidroliz prosesi ekstremal soraitlordo -
temperatur vo tozyiqin tosri ilo  bas verir,
reaksiyanin dorinliyi iso miihitin pH-indan vo
istifado edilon katalizatorlardan asilidir. Polimer
tullantilarinin bu tsulla emali, piroliz tisuluna
nisbaton, daha olverislidir, ¢iinki belo emal
naticasinds yiiksok keyfiyyatli ilkin mohsullar
almnir.

PETF tullantilarinin parcalanmasi {igiin iqtisadi
cohatdon daha olverigli {isul-qliikolizdir. Bu
prosesdo  polimerin  destruksiyasi  yiiksok
temperaturda vo tozyiqds, etilenglikol wva
katalizator olava etmoklo tomiz
diglikoltereftalatin alinmasi ilo noticalonir. Bu
tisulla  poliuretanda  karbonat  qruplarim
pereeterifikasiya etmok mimkiindiir. PETF
tullantilarinin  termiki {isulla emalinda  genis

yayilmig tisuldan-metanol vasitasilo
par¢alanmadan — metanolizdon istifado edilir.
Proses 150°C-don yuxari yuxari temperaturda,
15 MPa tozyiqds pereeterifikasiya
katalizatorlar1 ilo siiratlonir. Bu tsul iqtisadi
cohotdon olverisli olsa da, ¢ox hallarda garisiq
tisuldan qlikoliz  vo metanoliz {isullarindan
birlikda istifads edilir [2-3].

Hazirda polimer tullantilariin an gebul edilmis
emal tsulu mexaniki-Kimyovi tokrar emal
tdsuludur, belo ki, bu 1isul xiisusi bahali
avadanligin olmasini tolob etmir va tullantilarin
comlosdiyi yerlords hoayata kegirilo bilar.
Istismarda olmus polimerlarin takrar emal
prosesina hazirlanmasi

Polimer tullantilarinin yararli hala salinmasi
liclin onlarin gabaqcadan emala hazirlanmasi
aparilmalidir. ©vvalcadon hazirliq proseslarinin
hanst tisulunun secilmasi polimer tullantisinin
omoalo galmo monbayindon, onun ¢irklonma
dorocasindon asilidir [5]. Istehsalatin bircinsli
tullantilar1 adston onlarin amalo golms yerinds
emal edilir. Bunun {igiin ¢ox da ¢atin olmayan
hazirlhq  omoliyyatlar1 -  xirdalama  vo
donavarlosdirmo apartlir .

[stifadodon c¢ixmis momulatlarin tullantilarmm
emala  hazirllq  omoliyyatlart  nisbaton
miirokkobdir. Kond tosarriifati toyinatlhh ASPE
tullantilari, glibralor i¢lin  torbalar, basqa
kompakt manbalardon olan tullantilar vo qarisiq
tullantilarin yenidon emal omaliyyatlar1 daha
miirokkobdir vo agagidaki morhalolordon kegir :
novlegdirma (geyri-dagiq) vo miioyyanlosdirma
(qarisiq tullantilar tiglin), xirdalama, qarisiq
tullantilarin ayrilmasi, yuma vo qurutma. Bu
proseslordan sonra material donavarlosdirilir [6].
Tullantilarin névlegdirilmasi onlarin geyri-doqiq
niganoloro  goro  ayrilmasidir.  Tullantilar
ronglarina, o6lgiiloring, formalarina, polimerin
noviino gora ayrilir. Novlosdirilmo prosesinds
tullantilarin  torkibindon olave materiallar va
qarisiqlar konarlasdirilir.

Qaris1q termoplast tullantilart polimerin néviineg
gora asagidaki osas lsullarla ayrilir: flotasiya
(xtisusi kiitlaya gora ayrilma),
aeroseperalagdirma, elektroseparalagsdirma,
kimyavi yolla va dorin soyudulma yolu ils [9].
Sonayeds flotasiya {iisulundan genis istifados
edilir. Bu iisul sonaye termoplastlarinin — PE, PP,
PS vo PVX tullantilarinin qarisiqlarint  bir-
birindon ayirmaga imkan verir. Tullantilarin
ayrilmasi zamani suya sathi aktiv maddalar olavas
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edilir vo polimerlarin hidrofil xassalori segimli
doyisdirilir.

Bozi  hallarda  polimerlorin  tullantilarin
torkibindon ayrilmasmin somarali tisulu kimi
tullantinin holledicido vo halledici qarisiginda
hall edilmasi tisulundan istifado edilir. Polimer
mohlulu buxarla emal edilir, garisigdan PVX, PS
vo poliolefin  qarisigt  ayrilir.  Ayrilmis
mohsullarin tomizliyi 96%-don asag1 olmur.
Flotasiya,yoni  xiisusi kiitloys gora ayrilma
proseslari igtisadi cohatdon daha slverislidirlar.
Istismardan ¢ixmis poliolefin tullantilar1 adston
5%-don ¢ox olmayaraq, olave qarisiqlara
malikdirlor. Bu tullantilar anbardan novlogdirmo
qovsagma daxil olur, olavo qarisiglar
konarlagdirilir vo sonra dograyicilara verilir.
Nom Vo ya quru dograma prosesindon sonra
hissaciklorin 6l¢iilari 2-9 mm olan yumsaq kiitlo
alinir [5- 6].

Dogranma prosesinds on yiiksok mohsuldarliq
plyonka, saplar vo istismardan ¢ixmis digor
momulatlarin dogranilmasinda alinir [5].

4

Dogranilma prosesi tullantilarin tokrar emala
hazirlanmasinda vacib prosesdir va mohsulun
hocmi sixligini, sopalonmo gabiliyyatini  vo
ol¢tilorini miiayyon edir.

Xirdalanma doaracasinin  tonzimlonmasi emal
proseslorini  mexaniklogsdirmays,  texnoloji
xassalarin ortalagsmasi hesabina alinan materialin
keyfiyyatini yaxsilasdirmaga, basqa texnoloji
omoliyyatla tolob olunan miiddsti azaltmaga,
emal avadanliginin istismar miiddatini artirmaga
imkan verir.

Miiasir texnoloji soraitdo perspektiv xirdalama
tisullaindan biri kriogen tiisuludur. Bu iisulla
tullantilardan disperslik daracasi 0,5-2 mm olan
toz sokilli polimer  materialinin  alinmasi
miimkiindiir. Toz sokilli materiallarin alinma
texnologiyasinin dstiin cohatlori  qarigdirma
prosesinin miiddatinin, enerji Sarfinin, is vaxtinin
azalmasi, komponentlorin garismasinin
asanlasmasi, makromolekullarin
parcalanmasinin azalmasi ilo miiyayyan olunur
[11].(sok.1.)
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Toz sokilli polimer kiitlosinin alinmasi {igiin
kimya texnologiyasinda termoplastlarin
tullantilarinin xirdalanmasinda on genis istifado
edilon tisul mexaniki xirdalanma iisuludur.

Mexaniki xirdalanma iki yolla — kriogen iisulla
(maye, azot vo ya basqa soyuducu komponent
istiraki ilo) vo ya adi temperaturda az enerji sorfi
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ilo aglomerlosmonin qarsisini alan komponentlar
istiraki ilo vo S.hoyata kegirilir

Miiasir moarhalodoa plastik kiitlo istehsali hor il
toxminan 6-10 % artir vo 2020-cu ilo gadar onun
istehsal hacminin 250 mln tona gatacagi giiman
olunur.

Sonaye miqyasinda 150 nov plastik kiitlo
istehsal olunur. Bunlarin 30%-i miixtalif
polimerlorin qarisiqlaridir.  Plastik  kiitlalorin
fiziki-mexaniki ~ xassalorini  yaxsilasdirmaq
mogsadilo onlara miixtolif torkibli Kimyovi
maddalor  olave olunur ki, bunlar da
«inqrediyent» adlanir.

Istehsal olunan plastiklorin 41% &rtiik materiali
kimi istifado olunur. Plastik kiitlo osash
momulatlarin keyfiyyatli vo ucuz olmasi onlarin
istifado  saholorini  genislondirir.  Istifado
olunandan sonra polimer momulatlar tullantiya
gevrilir. Bu tullantilarin  tokrar emali hom
igtisadi, hom do ekoloji ohamiyyat kosh
edi[11,c.233.-9,c.22]

Bu mogsadlo protektor, karkas, avtokamera vo
bort rezin qarisiqlarinda ananavi doldurucu olan
¢otin tapilan, baha basa golon texniki karbon
rezin ovuntusu(RO) ilo avoz olunmui vo alinan
rezinlorin vulkanizatlarinin  xassolori  tadgiq
olunmugdur. Miioyyan edilmisdir ki, protektor,
karkas vo avtokamera rezin qarisiqlarinda texniki
karbonun 24-30 %-nin, bort rezin qarisiginda isa
60-80%-ni RO ilo ovoz edilmosi, alinan
rezinlarin fiziki-mexaniki va istismar xassolarini
standarta uygun saxlamaqla yanasi, protektor,
karkas, avtokamera vo bort rezinlorinin
istehsalinin iqtisadi vo ekoloji gostaricilarini
yaxsilagdirmaga imkan verir.

Avtokamera ventillorinin rezinlogdirmok ti¢lin
isifado olunan rezin qarigiglarinda doldurucu

kimi istifado olunan, ¢otin tapilan, baha basa
galon va insan organizmina agir zoharlayici tasir
gostoron ag duda da RO ilo avoz edilmisdir vo
alinan rezinlorinin vulkanizatlarin  xassalori
todqiq  edilmisdir. ~ Aparilan  todgigatlar
naticasinds ag dudanin 57%-o gadar RO il avoz
edilmosinin miimikinlilyli gostorilmisdir. Bu da
avtokamera ventillorinin rezinlosdirmok {igiin
isifado olunan rezin qarisiglarin iqtisadi vo
ekoloji problemlarini hall etmays imkan verir.

Protektor, karkas vo avtokamera rezin
qarisiglarin reseptinds ananavi vulkanizasiya
aktivlosdiricisi olan sink oksidi, tarkibinds metal
oksidlori olan tebii mineral xammalin emali
zamani yaranan tullantisi ilo avoz edilmigdir vo
vulkanizatlarin xassalori tadqiqi olunmusdur.
Miiayyon edilmisdir ki, sink oksidinin 30-50%-
nin  ovoz edilmosi, alinan rezinlarinin
vulkanizatlarin fiziki —mexaniki va istismar
xassalorini standarta uygun saxlamaqla yanast,
protektor, karkas vo avtokamera rezinlarinin
istehsalinin xammal ¢esidinin
geniglondirilmasina  vo iqtisadi gdstaricilorin
yaxsilagdirmaga imkan yaradir. Alinan naticalor
cadval 2 va 3-da, «Baki 85/25»markali bitumun
gostaricilori cad.1-dos verilmisdir.

Rezinbitum  kompozisiyast  asagida
gostorilon  {isulla  alinmisdir:Hissaciklarinin
Olcilisti 1 mm olan rezin ovuntulart T=190 °C
temperaturda bitumla bircins sistem alinana
godor qarigdirilir.Daha sonra qarigiga tikici agent
kimi kiikiird,antioksidant Neozon -D olava
edorok 30 dogigo qarigdiraraq madifikasiya
olunmui vo tikilmis bir qurulusa malik
kompozisiya almir. Almmis bu qurulus
polimerbitum kompozisiyasinin elastik,istiya
davamliliq va digoar talob olunan xassalor verir.

Codval 1.
Baki 85/25»markali bitumun gostoricilori .
[Tokazarenu Olcii hoddi Baki 85/25
25 °C-do penetrasiya Mm/10 20-30
Yumusalma noqtosi (hoalgo vo sar iisulu) °C 80-90
25 °C-do uzanmasi cM 2,5
Alovlanma temperaturu °C 246
Cadval 2
Polimer-bitum kompozisiyasinin fiziki-mexaniki xassolori
Gostaricilor Niimiinoalor tizra gostaricilor
1 2 3 4 5 6 7 8 9
prototip
Qirilmada sorti moykoamlik MPa | 4,5 10,0 | 6,0 6,5 Yiksuz | 7,0 | 80 | 50 | 95
qurilir
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Qirilmada nisbi uzanma ,% 650 | 850 | 1100 | 780 - 900 | 900 | 700 | 830
Soru iizra barklik A,sarti od. 63 50 35 58 20 45 | 43 | 40 | 45
OAG, T=190 °C, P=49 H, ¢/10 | 18 20 40 35 100 30 | 35 | 30 | 25
dag.
Cadval 3
Rezin ovuntusu vermoklo alinan polimer-asfaltbeton kompozisiyasinin osas gostoricilori
No norma 0% 10,1% [02% (| 03% | 05%
) Gostaricilor .standart RO (RO RO RO RO
v 31015-2002
1. [Sixhq, g/sm3 i 2,38 | 2,39 | 2,395 | 2,406 | 2,410
1 0
2. [Qaliq mosamalik, % 2040 | 364 | 357 | 313 | 246 | 1,83
3. |Sututumu,hacma gors, % 1,5-4,0 3,07 2,68 | 2,52 2,33 2,05
Sixilmada qirilma haddi,MPa
4. [temperaturda: 200 °C 2,5 351 | 408 | 426 | 4,59 4,72
500 °C 0,70 0,72 | 0,78 | 0,85 | 0,89 | 0,92
5. |Suya davamliq omsali - 0,85 0,88 | 0,90 0,92 0,94
[Uzun miiddotdon sonra suya
6. |davamliq amsal 0,75 083 | 0,84 | 0,87 | 0,89 | 091
(15 giin.)
0°C -temperaturda
7. [atlarn amalo galmasi - 30-65 | 395 | 436 | 458 | 475 | 4,66
" [temperaturda dagilmaya ' ' ' ' ’ ’ ’
doziimliiliiyi , MPa
g, [300 °Citemperaturday yerdoyismado 4 o, 091 | 092 | 092 | 093 | 093
ilismosi,MPa
9. 500 °C temperaturday 020 | 020 | 032 | 055 | 059 | 0,63
yerdoyismado ilismosi,MPa
10. |D'egalendiricinin dameilama 020 | 020 | 019|015 | 013 | 0,11
gOstoricisi, %
Alinan naticalara uygun olaraq tullantilarindan istifado etmoklo modifikasiyasi
polimerbitum vo polimerasfaltbeton qarisigmin  aparilmigdir vo alinan kompozisiyalarin xassalori
hazirlanma texologisasini V1 texnoloj todqiq edilmisdir. Miioyyon edilmisdir ki, neft

parametirlori toyinetmisik.

Bu mogsadlo xammal kimi sonaye vo moigot
tullantilar1 ilo yanasi  «Baki 85/25»markali
bitumdan istifado  olunmusdur.Istismardan
cixmus sinlorin protektor hssasinindon Olgiisii
1mm olan ovuntu aslaraq ona bitun,antioksidant
vokiikiird olave edorok modifikasiya olunmus
polimer-bitum kompozisiyast alinmisdir.

Yol tikintisindo asfaltbeton yol ortiiklorinin
hazirlanmasinda olagslondirici  kimi istifado
edilon  neft bitumlarinin  gostaricilorini
yaxsilasdirmaq moqsadi ilo, onlar1 polimer

bitumun istismardan c¢ixmis asagr sixligh
polietilen vo rezin tullantilari ilo modifikasiyasi
onun istiliys vo saxtaya davamliligini,
elastikliyini, mohkomliyini, betona adgeziyasini
vo digar keyfiyyat gostoricilorini ohomiyyatli
doracads yaxsilagdirir. Gostorilmisdir ki, alinmis
bitum-rezin ~ kompozisiyalarin ~ asfaltbeton
qarisiglarmin  hazirlanmasinda  oslagslondirici
kimi istifado edilmasi, alinan asfaltbeton yol
ortiiklarinin keyfiyyatini yiiksaltmays va onlarin
istismar miiddatini artirmaga imkan verir
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Xiilasa

Aparilan todgiqatlar vo alinan naticalor ilk dofo istehsal vo maisot tullantilarini miixtalif sahslords
ononavi xammalin avazina somarali istifadosinin miimiikiinliiyii gostorilmisdir, bu da bizim 6lkomiz
tiglin hom xammal ¢esidinin genislonmasi vo ehtiyatlarinin qorunub saxlanmasi cohatdon, hom do
igtisadi va ekoloji cohatdon boyiik shomiyyat kasb edir.

Qeyri-onavi xammal monbalorinin aragdirilmas1 gostormisdir ki, respublikamizda torkibinda
ohomiyyatli birlosmalar olan boyiik hacmda istehsal vo maigat tullantilart amals galir. Bu tullantilarin
miqdart vo torkibindo olan ohomiyyatli birlosmolorin gatiligi onlardan xammal kimi miixtolif
saholordas istifado etmoys imkan verir.

NEPEPABOTKA BbITOBBIX U ITPOMBIIIJIEHHBIX OTXO/10B
®.A. Amnen, K.C. llIbixaiueB

UccnenoBanust 1 pe3ynbTaThl, OJYYCHHBIC BIIEPBBIE, MMOKA3BIBAIOT MOTEHIIHAT I 3 (PEKTUBHOTO
WCIONIb30BaHUsl OTXOJIOB MPOU3BOJCTBA M OBITOBBIX OTXOJOB BMECTO TPAJAUIIMOHHOTO CHIPHS B
Pa3IUYHBIX 00JIACTAX, KaK C TOUYKH 3PEHUS PACIIMPSIEMOCTH ChIPhsl M COXPAHEHHUS HAIIIUX PECYPCOB,
TaK U C 5KOHOMUYECKON U IKOJIOTHUYECKOIN TOUEK 3PEHHUSI.

HccnenoBanue HETpaJAWIIMOHHBIX HMCTOYHUKOB CHIPbsl TIOKA3bIBa€T, YTO B HaIICH pecmyOuKe
o0pa3yroTcst 60bine 00beMbI MPOU3BOACTBEHHBIX M OBITOBBIX OTXOAOB. KoimuecTBo 0TX0/I0B U
KOHIICHTPAIIUSI BAYKHBIX COCIMHEHHUI B COCTABE MO3BOJISIOT UCIIOIH30BATh MX B PA3JIMYHBIX OTPACTIX
MIPOMBIIIJIEHHOCTH, TAKMX KaK ChIPbe

RECYCLING OF DOMESTIC AND iNDUSTRIAL WASTE
F.A. Aliyev, K.S.Shixaliyev .

The research and results obtained for the first time show the potential for efficient use of industrial
and household waste instead of traditional raw materials in various fields, both in terms of the
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extensibility of raw materials and the conservation of our resources, and from economic and
environmental points of view.

The study of non-traditional sources of raw materials shows that large volumes of industrial and
household waste are formed in our country. The amount of waste and the concentration of important
compounds in the composition allow them to be used in various industries, such as raw materials.

13



EKOENERGETIKA 1/2019

UOT 502/504:001.8; 502.175

ENGINEERING AND ENVIRONMENTAL SURVEYS AT THE INITIAL STAGE OF
ENVIRONMENTAL IMPACT ASSESSMENT
Prof. Fuad Hajizadeh, master Zahra Abdullazada
(Azerbaijan University of Architecture and Construction)
Key words: environment, impact assessment,
environmental protection, ecological monitoring,
schematic map, geographic information system.

Introduction.The project documentation on

environment consist of many parts and an

integral part of that is the document of

Environmental impact assessment (EIA). This

document of EIA as a nessessary procedure

should be carried out before the start of any

project, and in the case when the results of the

environmental impact will have a significant

negative effect, the project should be corrected

or canceled. The EIA is carried out after

engineering and environmental surveys taking

into account the list of measures for

environmental  protection  (LMEP) in

accordance with the of the legislation of

Azerbaijan Republic on environment [1-5].

This documents contains information on

emissions, discharges and waste disposal,

impact on wildlife, vegetation and other

environmental information. In addition to the

above, the impact on indigenous and small

peoples is being studied, located in the project

area. The list of enterprises aimed at reducing

the negative impact is given. Special attention is

paid to the program of industrial ecological

monitoring, the list and calculation of costs for

the realisation of environmental protection

measures and compensation payments. This

documents include also a graphical part in the

list of environmental protection measures

(LEPM), which consist of also the schematic

map of the area of the territory, schematic maps

and summary tables with the results of

calculations of the atmosphere pollution, the

location of surface water bodies, groundwater

intakes, etc. The paper is devoted to the

preliminary stage of EIA - environmental

engineering research.

An initial stage assessment EIA: engineering
and environmental surveys.

Before assessing environmental impacts and
their effects on the environment, it is necessary
to have a good understanding of the territory in
which they occur - in all its natural and socio-

economic diversity.This task is solved by the
procedure of assessment of the current state of
the environment (ACSE) in the framework of
engineering and ecological surveys.

The assessment of the current state of the
environment is the first and one of the most
important procedures in the environmental
coordination of construction projects, field
development and other types of development.
Phasing of works on ecological support of
projects consist of:

Preparatory stage(design)

The phase of construction

Operational phase

Final stage (liguidation, conservation of the
object)

These stages of work are usually accompanied by
the implementation of the ACSE, environment
impact  assessments, environmental audit
monitoring, development and implementation of
remediation programs.

The purpose ACSE— assessment of the current
state of the environment and social environment
of the object for subsequent development of
estimates of environmental impact (EIA) as part
of the initial and current (final) design
documentation, including part of the feasibility
study (FS) of production sharing agreements
(PSA).

Tasks ACSE:

component characteristics of the natural
environment of the object (relief, water, soil,
vegetation, etc.);

assessment of pollution levels of environment
components;

creation of a geographic information system
(GIS) and additional cartographic materials on
the territory of the object;

overall assessment of disturbance of operating
systems, including the complex characteristics of
the available technological areas;
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characteristics of the social environment,
including the preservation of indigenous peoples
" traditional environmental management;
development of preliminary environmental
recommendations.

It should be noted, that ACSE should provide
detailed component environmental
characteristics of the affected object, including
natural and socio-economic components. This is
the background against which the planned
impact, an inventory of the territory's nature will
be imposed. At the same time, it is important to
assess not only the state of natural ecosystems,
but also the level of their existing anthropogenic
transformation as a result of previous economic
activity. Based on the information obtained
during the process of ACSE and its analysis,
further environmental support of development
projects is carried out EIA, which allows to
calculate the possible damage to the environment
caused by economic activity, and to develop
ways to minimize it, as well as to carry out an
environmental audit of the object and monitoring
the state of the environment on the territory of the
object. After completion of operation of the
facility, it is necessary to carry out reclamation
activities on the basis of the current state of the
environment territory in order to restore the
environment as much as possible, bringing it
closer to the original background state, which
was recorded in ACSE. The methodology and
sequence of work on ACSE. The general
questions of carrying out ACSE are regulated by
legislation of Azerbaijan Republic on
environment [1] and also other normative
documents.

The work on the ACSE is a complex set of
ecological, geographical, biological, ethnosocial,
economic and ecological-economic, as well as
many other types of research aimed at creating a
highly informative "portrait” of the territory,
which will be affected by this or that man-made
impact. It is most often impossible to perform the
whole complex of similar works on a large
territory by the forces of one organization. In
addition, the task of drawing up the ACSE and
subsequent EIA is complex, it includes both

scientific research and engineering and
environmental  surveys, legal  support,
cartography, environmental and economic

assessment and, finally, the preparation of
reporting materials submitted to the Supervisory
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authorities also requires knowledge and
compliance with a number of procedures and
regulations.

Usually we consider a variant of carrying out
ACSE with the complex field work. In this case,
we can select the following steps:
1.Preliminary laboratory stage;
2.field stage;

3.stage-preparation and execution of reporting
materials.

The preliminary phase lays the Foundation for
the work, the quality of which greatly simplifies
the labor-intensive and costly field work and
improves its efficiency. In the process of field
work, it is important to observe the correct
geographical reference of the collected data, it is
advisable to use satellite positioning devices
(GPS) and current topographic maps and satellite
images prepared at the first stage. The final stage-
preparation and execution of reporting materials
includes: text descriptions of the background
characteristics of  environment, thematic
mapping in the geographic information system
(GIS) format,laboratory analysis of
samples,development of photographic
photoplates and descriptions of disturbed and
threatened areas,preparation of the final
report,finalization of the reporting materials in
accordance with the customer's comments. It is
necessary noted, that a wide range of initial data
should be used in the development of ACSE.
Mostly, their collection is at a preliminary stage.
The main sources of initial data for the
development of ACSE are: design materials for
the construction of the object for which the
ACSE is developed, stock and literary data,
cartographic materials, earth remote sensing data
which consist of satellite images and aerial
photographs, information on the Internet.

Main tasks of the preliminary
laboratory stage.The preliminary desk phase
lays the foundation for the entire ACSE project.
The purpose of the stage - acquaintance with the
territory of research and preliminary assessment
of the state of the environment , determining the
sources of information for the final report and
GIS, field work planning. On the quality of this
stage largely depends on the success of the field
work, air conditioning and timeliness of
reporting materials on the project. Thus, the main
tasks of this stage are presented below:
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Definition and acquisition of necessary stock and
cartographic materials.

Acquisition of materials of remote sensing (space
shooting, aerial photography), preliminary
decoding with definition of the General
landscape structure of the territory, the General
assessment of violation; development of
preliminary maps and decoding schemes.
Analysis of all the information received, its
distribution into groups:

information ready for use in the final report;
information that needs to be supplemented or
updated in the field.

Determination of the types and amounts of
missing information that can be obtained in the
course of field work.

Definition of the main tasks and directions of
field works.

Based on the analysis of remote sensing materials
— the definition of key areas of field work, the
development of a grid of routes.

Drawing up a detailed program of field work.
Preparation of chapters and sections of the final
report that do not need to be supplemented with
field materials.

Collection and analysis of stock and
cartographic information. It is obvious that the
amount of available stock information depends to
a large extent on the territory in which the ACSE
will be conducted. All the territories of
Azerbaijan can be divided according to the
degree of study into sufficiently studied,
insufficiently studied and poorly studied.

By the study of the territory we mean:

available cartographic information (topographic
base, thematic maps);

availability of scientific publications as of
environment district;

availability of up-to-date statistical data on the
state of the environment and socio-economic
parameters;

availability of library materials for research
environment - expedition reports, research places
the history of nature reserves;

availability of accessible materials on objects-
analogues in the area.

A preliminary analysis of the remotely sensed
materials. The remote sensing materials are very
informative. However, a significant amount of
information in the images remains hidden for the
average user, so to get this information you need
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to understand the image, or decrypt it. To
increase informativeness, it is good to use
multiseasonal images, since different
information is better visible in images of
different seasons (for example, air pollution is
visible only in winter images, forest types - in
summer and autumn, etc.). To evaluate dynamic
processes, a series of time-lapse images are also
required (depending on the frequency of the
phenomenon). A huge advantage of distance
materials is that they show the territory in its
present form at a particular time, and the features
of shooting (primarily its remoteness from the
object or territory under study) allow to obtain
the decryption information that is hidden from
the eyes of the ground researcher. The choice of
the type of remote materials, their characteristics
depends on the tasks set before the researcher.
Next stage is planning and preparation of field
work. If the ACSE project it assumes the
presence of a field stage, an important task of the
preliminary stage is the planning of field work. It
should be based on the analysis of all the
information obtained at the preliminary stage on
the study area. The result of these works is a
detailed program field research.

Field stage. Conduct of field research even in an
area with a high degree of exploration of the
territory significantly improves the quality of
materials ACSE. Many of the data required for
the preparation of the ACSE, such as pollution
characteristics of the main natural environments,
can only be obtained in the field. The purpose of
the field work phase-to obtain the missing data
on the state of environment of the territory, and
also to verify (specify), to update and
Supplement available information, including
cartographic.

Case studies of the background state of
the environment. This is the most volumetric
and time-consuming block. It includes both
descriptive and cartographic works. Composition
experts (list-max):  physical-geographer
(landsaft specialists), geomorphologist,
hydrology, soil scientist, geobotanist, zoologist
(vertebrates animals), zoologist (invertebrate
animals), hydrobiologist, ichthyologist,
cartographer, specialist in land management, in
some cases, meteorologist.

Field sampling to assess the levels of polluting
chemicals. Assessment of the levels of polluting
chemicals in the environmental components of
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the study area is carried out by sampling and
subsequent laboratory analysis of samples.

One of the most important tasks of the ACSE is
to assess the degree of violation of ecosystems of
the study area. It is possible to apply an
integrated approach to assessing the degree of
violation of individual components of the
operating system.

Socio-economic research.This unit is often
isolated in the field as in the territorial and time
of the meeting. Field work consists mainly in the
collection and initial analysis of statistical
information, which is located in the
administrative centers of the territory — cities
and towns, so these studies can be carried out at
any time of the year. There are experts as a
sociologist-demographer, economist,
ethnographer (ethnologist) participate in works.
The purpose of the block is to show the socio-

economic conditions in which the development
of the territory of the object will take place, to
assess their favorability for the intended
development.

At the final stage, the processing of all
preliminary and field office materials, writing
and execution of the final report and
development of GIS on the territory of the object.
To ensure uniformity in the writing of chapters
and sections of the report, the execution of all
items of the technical task should be the lead
contractor. Thus, the distribution of functions
among co-executors may look as follows (table).
Writing thematic sections requires a fairly large
staff of specialists in various fields, as well as
cartographers for creation of thematic maps in
GIS. The development of this part of the report is
greatly facilitated if co-executors have ready
stock materials on the territory.

Tablel

Distribution of functions within the collective of the ACSE co-executors

Consulting company, Research institutes, Geochemical laboratory, co-

the Prime contractor co-executor executor

Coordination of the project, Case studies on the Field sampling and

organization of field work, state of the Environment, laboratory analysis

final preparation of reporting | ethnosocial, cartographic

materials, expert assessment works

of the violation of the territory

(with the involvement of

specialists in thematic

research), legal and socio-

economic blocks, cartographic

work, participation in the

coordination
Conclusion.This article studies  project that can be potentially dangerous for the

interdisciplinarity is considered in it topics,
including geography, geology, soil
science,biology, chemistry. And all this must be
considered in conducting EIA.

The important role of EIA in projects is due
to the fact that when environmental impact of the
proposed activity it can have significant negative
consequences, this project can be significantly
changed, it is possible even to abandon it. It
should be taken into account that the cost of
failure is high, that is, when the negative impact
is underestimated, it is possible to implement a

environment, population and economic activity.
Thus, the key to the successful implementation of
the ACSE project at the work of several
coexecutors is mutual assistance and strict
compliance with internal agreements and
deadlines. To avoid negative situations, in terms
of technical specifications and other annexes to
the agreement on the ACSE it is necessary to
schedule in as much detail as possible the
obligations of each party and the terms of
provision intermediate materials
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OTRAF MUHITO TOSIRIN QIYMOTLONDIRILMOSININ ILKIN MORHOLOSINDO
MUHONDIS - EKOLOJI
ARASDIRMALARIN APARILMASI
Prof.Fuad Hacizads, magistr Zohra Abdullazads
(Azorbaycan Memarhq va Insaat Universiteti)
Otraf miihito tosirin giymatlondirilmosinds miiasir metodlarin totbiq edilmosi ilk ndvbado Otraf
miihito tosirin qiymatlondirilmasi (OMTQ) prosesini nozords tutur vo har bir layihonin sonadlorinin
ayrilmaz torkib hissosidir. Bu prosedur layihonin start1 oarafosinds hoyata kecirilmoalidir vo ogor otraf
miihito tosirin noticolori ohomiyyatli doracodo monfi tosir gostorocok halda, layiho biitovliikdo
yenidan islonmoali olmal1 vo ya logv edils bilor. OMTQ uygun olaraq atraf miihitin miihafizasi iizro
tadbirlor siyahisinin (©MTS) Azarbaycan Respublikasinin qanunvericiliyi ilo tonzimlonir. Gdstarilon
masolonin halli otraf miihitin miiasir vaziyyatinin qiymotlondirilmasi (OMMVQ) prosedurun kdmayi
ilo mithandis - ekoloji arasdirmalar gargivasinda hoyata kegirilmasi toklif edilir. Maqalode OMTQ va
OMMVQ -ds sonadlorinin hazirlanmasi haqqinda miiasir tocriibo haqqinda sohbst gedir vo onun
maddalorinin mozmununu qisa tosviri verilir.
Acar so6zlar: otraf miihit tosirinin qiymatlondirilmasi, otraf miihitin miihafizasi,ekoloji monitoring,
sxematik xoritasi,
NHXEHEPHO-3KOJIOTUYECKHUE U3BICKAHUSA HA HAYAJIBHOM JTAIIE
OIIEHKH BO3JEVCTBHUA HA OKPYKAIOIIYIO CPELY
Mpod. ®.M. I'ag:xu-3ane, maructp 3.P.Adaynazane

(AzepOaiipkaHCKUM YHUBEPCUTET apXUTEKTYPhl U CTPOUTEIHCTBA)

JIrobasi mpoeKkTHas JOKyMEHTAIUsl 10 OKpY’Karolled cpeie COCTOMT W3 MHOXECTBa 4YacTeil,
HEOTHEMJIEMOH M3 KOTOPBIX SBISETCS JOKYMEHT 00 OIEHKE BO3JCHCTBHUS HAa OKPYKAIOUIYIO CPEIY
(OBOC). Onenka Bo3/1€HCTBHSI HA OKPY>KAIOLIYIO Cpely, Kak He0O0Xo1uMast MpoLeaypa JOKHA ObITh
OCYIIIECTBIIEHA /IO Hadaja JIIO0Oro IMPOEeKTa, a B CiIydae, KOTJa pe3yibTaThl BO3JCHCTBUS Ha
OKpPYXKalOIIYyI0 Cpelly OKaXyT CYIIECTBEHHOE HEraTUBHOE BIIMSHUE, MPOEKT JOJDKEH ObITh
CKOpPPEKTHUPOBaH WK oOTMeHeH. OTleHKa BO3/ICHCTBHSI HA OKPYKAIOIIYIO CPE/y TOJHKHA MTPOBOIUTHCS
Mocjae WH)XXEHEPHO - SKOJOIMYECKMX M3BICKAHUH B COOTBETCTBHM C 3aKOHOJATELCTBOM
AzepOarimxanckor Pecrydnuku o0 oxpyxkatomeid cpene. B cratbe nmpejiaraercs pemarb TaHHYIO
3aJady C MOMOIIBIO MPOIETyphl OLEHKH HACTOSIIETO COCTOSHHS OKpPY)Kalolled cpeabl B paMKax
WH)XEHEPHO - YKOJIOTHYECKUX U3bICKaHUH.

KiioueBble €/10Ba: OIleHKa BO3JEHCTBHS HAa OKPYXKAIOLIYIO Cpely, OXpaHa OKpYXKarolled Cpeisl,
HKOJIOTUIECKUH MOHUTOPHHT, CXEMaTHUECKHE KapThl, reorpaduieckrne HPOPMAITMOHHBIE CHCTEMBI.

18
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YK 581.1
MNEPEKUCHOE OKUCJIEHUE JIUIIUAOB B KIIETKAX DUNALIELLA SALINA IPPAS
D-294 MOJJU®UIIUPOBAHHDLIX 2,6 IU-TPET-BYTHUJI ®EHOJIOM IIPU
OIITUMAJIBHOM U HUBKOTEMIIEPATYPHOM PEXUMAX KYJIbTUBUPOBAHUS
A.P. dxanunosa, U.U.Anues, X.X.MareppamoBa, I'.. Aum-3ane
bakunckuii I'ocynapcTBeHHbIH Y HUBEPCUTET
B pabome npeocmaenenvt pezyromamvl usyueHus 6UONPOOYKMUGHOCIU, KOAUYECMEa 00pAa308aHHO20
MJIA 6 xkaemxax Dunaliella npu onmumanvnom u nuzskomemnepamyphom pexcumax KyibmueupoSaHusl.
Tokazano, Yymo 6 ycro8uax HUSKOMEMNEpamypHo2o cmpecca 6UOnpPOOYKMUBHOCHb KIeMOK CHUNCAETNCS Ha
24% no omHOWEHUI0 K ONIMUMATLHOMY pedcumy Kyavmugupoganus. Moouguxayus kiemox 2,6 ou-mpem-
oymun gpenonom npusooum k cmumynsayuu pocma kyasmypor Dunaliella ¢ onmumansnom pescume: (25 mxM
u 50 mxM) 1,7% u 3% coomeemcmeenHo, 6 YCIO8UAX HUBKOMEMNEPAMYPHO20 Cmpeccd U UHmepsaie
KoHyenmpayuti (25 - 150 mxM) na 2%.
Yemanoesneno, umo ¢ ysenuuenuem konyenmpayuu 2,6 ou-mpem-6ymun ¢hoeHona 8 MuHepaivHou cpeoe 25-
500 mxM npusodum k 2,5 KpamHoMy HOHUINCEHUIO COOEPHCAHUS MATOHOB020 OUAIb0eUdd 8 KiemKe Npu
ONMUMATILHOM PedCUMe, A Npu HU3KOMeMNepamypHom pexcume K 1,5 Kpamuomy noHudiceHuro e2o ypogHs.
KiroueBbie cJIOBA: Dunaliella,
OHOIPOYKTUBHOCTh, HU3KOTEMIIEPATYPHBIN CTpece,
MEPEKUCHOE OKUCIICHUE JIUMUOB.
BBEJEHHME: B pe3ynbrare BO3JCUCTBHUS  BBIPALIMBAHUM IIPOPOCTKOB B MPUCYTCTBUHU
pa3nMYHBIX (PAKTOPOB OKpYXKAIOIIEH Cpeabl, HOHOJA CHIIbHO yrHeTaeTcsa u oopasoBanue ADK
TaKMX Kak YlbTpaduoJIeTOBOE, PaJUAllMOHHOE U, B YaCTHOCTHU cymnepokcuiaa [9]. 3BecTHO, uTO
o0Jy4eHHe HHM3KHE U BBICOKHE TeMIepaTyphl, Ha psay ¢ obpazoBanueM U nHaktupanuu ADPK
Hajgu4ue J00aBOK, 3arpsA3HHUTENICH B IHUINEBBIX AHTHOKCHJIAHT HWOHOJ MOXKET HMHTHOWPOBATh
MPOAYKTax, B MUThEBOM BOAE MNPUBOAUT K  BbI3bIBaeMbli ADK BbIXOA M3 MUTOXOHIpPUM B
o0Opa3oBaHMIO paaukaaoB. B kaxaom skxuBoM 1muToIuiazmy iurtoxpoma C [1].
OpraHM3Me TMOCTOSHHO oOpa3yercss akTHUBHbIE CyIIECTBEHHO yMEHBUIUTh  OKUCIUTEIbHBIN
hopmbl KUCIIOPOJHBIX, MIEPOKCUAHBIX, CTPECC W  €ro  TMOCIEACTBUS  IO3BOJISIET
THJIPOTIEPOKCUIHBIX W JAPYTUX paaukaioB [5]. pobaBneHus B MHHEPAIBHYIO cpeny
OnmHoBpeMeHHO ¢  OOpa30BaHMEM  TaKMX CHHTETUYECKHE AaHTHOKCUIAHTBI, TaKHWE Kak
paIvKalIOB MPOUCXOAUT WX PpA3PYIIEHHE C HWOHOJN W €ro MHPOU3BOJHBIE, OTHOCSIIMECS K

MTOMOLUIBIO CUCTEMBI AHTHUOKCHUJIAHTHBIX  KJIACCYy  NPOCTPAHCTBEHHO-  3aTPyIHEHHBIE
(hepMeHTOB. [IpeBbiienne koHIeHTpanuu  (HeHoms [2,6].

o0Opa3yromuxcs Haj koHueHTpauued Llenp  paboOThI-  M3ydyeHUE  MEPEKHUCHOTO
YHUYTOXKCHHBIX ~ pPaJMKaJIOB  TNPHUBOAMT K OKHCIeHHe JunuioB B kierkax Dunaliella B
Pa3BUTHIO OKHUCIUTENIBHOTO CTpecca, KOTOPbIi HMHTEHCHUBHO-HAKOIMUTEIbHOM pexume
COIPOBOXKAAETCS MOBPEXKIACHUSIMU ~ KYJIbTUBUPOBaHHUS B TeueHUe 24 4acoB B
OMOJIOTMYECKHUX MOJIEKYII, OKHCJICHHEM  OINTHUMAaJIbHOM u B YCIOBUSX
munuaoB, Moaudukanusmu OenkoB u JIHK — HHU3KOTEMmepaTypHOro cTpecca pu
[8,10,11]. Bo3saevictBus Ha  pacTeHUs MOAM(PUKAINYU C Pa3IMYHBIMU KOHLEHTPAUSIMU
HEOJIaronpUATHBIX TEMIIEPATYp ABISETCS ONHUM 2,6 TU-mpem-0yTUil GEeHoIoM.

13 Hamboyee pacHpoCTPAHEHHBIX CTPECCOPOB. MATEPHAJIBI n METO/JAbI
Tak, Gosbllee YyacTh pacTeHuit B Teuenun roga  OObEKTOM UCCIICIOBaHU CILy>KHJ1a
TIO/IBEPTatoTCs NENCTBHIO Hu3kux ~ TanoduipHas — 3ejeHast MHUKPOBOJIOPOCIIb

NOJIOKUTENBHBIX  Temneparyp, Moposa [3,4]. Dunaliellasalina IPPAS D-294, Beinenennas u3
COJIEHOTO 03epa Maca3plp HaXOASIIErocss Ha

A®OK 3aHmMaer ocoboe MecTo  cpead
ceBepo-3amaze Teppuropuu ropoaa baky.

CTpeccoBbIX MeTabonuToB. BaxkHoe poins ADK B
. Bomopocnu  BeIpammBanmy  MpH  TEMIIEpaType
3aIlyCKe 3alIUTHBIX peakuil Ha a0MOTeHbI HbIHE o
27°C B CTEKISHHBIX (hoTOpeakTopax, 0ObeMOM

He BbI3BIBaeT comHenuu  [7,12].  Ilpm
250 My, Ha yCTaHOBKE ISl BBIpAIMBAHHS
19
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KYIbTYP  OJHOKJIETOYHBIX BOJIOPOCTIEH.
MunepanbHas cpena coaeprxkaina (r/m): NaCl —
87,5; KNO3 - 5,0; KH2PO4 — 1,25; MgSOQO4 — 50;
FeSO4 — 0,009 u pacTBOp MHUKPOIIEMEHTOB, 1
wir/n. CycneH3wio KJIETOK B (poTopeakTopax
KpYTIJI0CYTOYHO OcBemanu OenbiM cBetoMm (16
Br/M?) M HENpephIBHO IIPOAYBAIM CMECHIO
(Bo3nyx+1,0% CO2) ¢ Temneparypoit 27°C B
ONTUMAJILHOM U IPOJYBaHHEM B (DOTOPEAKTOPHI
Bo3aymHOM cmecu 5°C (HHU3KOTeMIIepaTypHBII
crpecc). Temm pocra KynbTyphl ONpPEIeIIsII
MEePUOJNYECKUM MOJCYETOM 4HCIa KJIETOK B
kamepe lopsieBa 1O MHKPOCKOIIOM WM
He(deIoMeTpUUeCKHd, HU3MEPEHHEM ONTHYECKOM
IUIOTHOCTH CYCIICH3UH.

Knerounyro cycrieH3uio, MOJATOTOBICHHYIO
K u3MepeHuto coaepxxanus MJIA, mosoawin 1o
108k51/Mn (onrueckas miotHOCTH, OD=0,8).
OneHka CTENEeHH TMEPEeKHCHOTO  OKHCICHHS
munuaoB (IIOJI) Obuia mpoBedeHa MO METOAY
onpexaenenuss coaepxkanme MJIA B  kierkax
Dunaliella salina - meTomoM, OCHOBaHHBIM Ha
peakiuu ¢ THOOapOUTYPOBOM KUCIOTOM.
Cycnensuto kietok (35 min) ueHTpudyruponanu
npu 3000 o6/MuH B Teyenume 10 MHHYT.
[TonyuyenHslil ocanok romorenusupoBain B 20
M 0,1%-oi1 TXV. TI'omorenar
ueHtpudyruposanu npu 3000 06/MHH B TeueHHe
10 munyT. K 1M1 cyneprnaranTa 1o0aBisim 4 mi
20% TXYVY, conmepxamyro 0,5% TBK. Cwmecs
HarpeBatu B BoAsHOI Oane mpu 95°C B Teuenue
30 MHH. ¥ cpa3y OXJaXJIaldu MOJA MPOTOYHOM
Bozoi. [locne neHTpudyrupoBaHus CMECH MpPU
3000 o6/muH B Teuenue 10 MUHYT, onpeaensiu
ONTHYECKYIO IUIOTHOCTh CylepHaTaHTa mpu 532
HMm [10].
Conepxanue MIA paccuuThIBaIN C
UCIOJIb30BaHUEM KOX(PUIIMEHTa SKCTHHKIUH
pasHoro 1.36x10° m? cm! mocne BerauTEIBaHMS
Hecnenn(puIecKoro noriaouieHus npu 532.
PE3YJIbTATbBI U OBCYXIEHHME: Ha

pucynke 1 (xkpuBas 1) TpeaCTaBICHBI
pe3ynbTaThl  JIUHAMUKH  POCTa  KYJIBTYPHI
MHUKPOBOIOPOCITH Dunaliella npu

ONITHMANbHBIX YCIOBHAX  (Temmeparypa 27°C,
MHTEHCHBHOCTh cBeTa 16 BT/M?, comepianme
CO2 B Bo3nymHOU cmecu 1,0%, MuHEpampHas
cpena comepkamas 1,5 M NaCl) BeipamniuBanue
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KJIETOK B 250 MJI CTEKJITHHBIX (hOTOpEaKTopax u
nojiaue BO3IYIIHOM cMecH ¢ Temreparypoii 25°C
B MHTEHCHUBHO HAKOIIUTEJIbHOM pEXHUME
KYJIbTUBUPOBAHUS TedyeHue 24 4yacoB
MIOKa3ajy, YTO  ONTHYECKas  IIJIOTHOCTb
KJICTOYHOH CYCHEeH3MM yBelIuuyuBaercs B 3,5-4
paza.

Takass TeHIeHUUs pocTa  MONYJALUU
IIPOJOJKAETCA U B IMOCIEAYIOIUX MOBTOPHBIX
BapHaHTax BBIPALMBAHUS KOHTPOJIbHBIX
CYCIICH3HH. ITogaua (oTopeakTopsl
BO3IYIIHOH cMmecu ¢ Temmeparypoir  5°C
(HM3KOTEMIepaTypHBI CTpEcC) MPUBOIUT K
3aMeJIJICHUIO pocta u CHIDKEHUIO
OouomnponyktuBHOocTH Ha 25% (kpuBas 2).
Hecmotpss Ha cHmwKeHHMEe AWHAMHKH pPOCTa
MOMYJSALMY MPU HU3KOTEMIIEPATYPHOM CTpecce
JelIeHne KIJIETOK B TeueHue 24 4acoBOro
KYJIbTUBHPOBAHUS B
HAKOMHUTEILHOM PEXUME COCTaBISICT BBICOKHIA
MOKa3aTelb (yBenuueHue  ONTHYECKOH
IUIOTHOCTH B 3 paza). B »Tux ycnosusx
no0aBiIsuIn MUHEpaAJIbHYIO cpeny
BBIpAIIMBaHUsI CHUHTETUYECKUN AHTUOKCUAAHT
2,6 mu-mpem-0ytun  (GEeHON B PasIUUHBIX
KOHLEHTPALUAX U MPOCIECKUBATU JUHAMUKY
pocta KynbTypbl. Ha pucyHke 2 mpezacraBiieHa
3aBucUMOCTh  pocta kiaerok Dunaliella salina
IPPAS D-294 B WMHTCHCHBHO-HAKOIHUTEIEHOM
peXUME KyJIbTUBUPOBAHMS  OT  PA3IUYHBIX
KOHIIEHTpauuii 2,6 qu-mpem-0ytun (eHona B
MHHepanbHON cpene. Kak BHIHO M3 pHCYHKa,
npucyrcTBue 2,6 nu-mpem-0yTwil ¢deHona B
cpeie BbIpalllMBaHUs MPH onTHUMaibHOM (1) u
HU3KOTEMIIEPATYPHOM (2) pexuMax
KYJIbTUBUPOBaHMUS  3aMETHO BIIMAET Ha pOCT
KyJbTypbl. Tak, Ipu KOHUEHTpauuax 25 MKM u
50 MmxM B MuHepanbHOM cpene 2,6 nu-mpem-
Oytun ¢enona B ontumanbHoM (1) pexume
KYJIbTUBUPOBaHMUS HAOIIOAAETCS CTUMYJISIHS
JMHAMUKU POCTa KyJIbTYphl KiIeToK Ha 1,7 % u
3 % COOTBETCTBEHHO, IIO OTHOIIEHHIO K
KOHTPOJIbHBIM CYCIIEH3HSIM.

B

B

HMHTCHCHUBHO-

B
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14

Yucaokiaerox, n*10° kia/mi

16 24

Bpems, yacsbl

Puc.1. [lunammka pocra mnonymsinuu kietok Dunaliella salina IPPAS D-294 npu
ontuMaiabHOM (1) 1 HU3KOTeMIepaTypHOM (2) pexumax KyIbTHBHPOBAHUSI.

Temneparypa 27°C, MHTEHCHBHOCTH cBeTa 16
Br/m?
3nauut, 2,6 nu-mpem-0yTua  QeHoa
MpY HU3KUX KOHIeHTpauusax 25 MkM u 50 mxM
COIOCTaBUM  C  AKTHUBHOCTBIO  OOBIYHBIX
¢utoropmonos [5]. [Ipu konnenrpanusx 150-
250 wMxM B MHUHEPAIIBHOM  cpene
pocTocTUMYyNHpYyIollee AeictBue 2,6 nu-mpem-
Oytun ¢enona  3amerHo ymenbiraercs (100-
98%). Ilpu moBBIIEHUH conepkaHus 2,6 Au-
mpem-0yTun (eHosa B MHUHEpAJILHOU cpeje
1,4
13
1.2
11
1

npumMepHo Ha mopsaok (350-500 MxM) oHO
npuoOperaer oOpaTHBI 3HaK, HaOIrOmaeTCs
nojaasienue 10 (3-9%) COOTBETCTBEHHO poCTa
KYJIbTYpbI TedyeHue 24  4acoBOro
KYJIbTUBHPOBAHUS B MHTEHCUBHO-
HAKOMUTENILHOM pexume. [lox BiaustHEEM 3TOTo
CHHTETHYECKOTO aHTHOKCUIAHTA MaKCHUMaJIbHAs
g depeHIPOBKa Ha0roaeTcs npu
koHueHntpanuu 50 MxM (3%) 1o cpaBHEHHIO C
KOHTPOJILHBIMHU KJIETKAMH.

B

09
08
0,7
0,6
05
0,4 —

KJI/MJI

25 50

YucJI0 KIeToK, n*10°

— T T )
150 250 350 500

Konuentpauus, mcM

Puc.2.3aBUCHMMOCTh TMHAMUKH POCTA MOMYJISIIIMU KOHTPOJIbHBIX KieTok Dunaliella salina IPPAS
D-294 ot pa3nu4HbIX KOHIEHTpAMi 2,6-mpem-0yTHi (eHoNa B MUHEPAJIbHOU cpesie IpU
ontuMaiabHOM (1) 1 HU3KOTEMIIepaTypHOM (2) pexxumax KyJIbTUBHPOBAHUS.

Temnepatypa 27°C, HHTEHCHBHOCTH cBeTa 16
Br/m?

CpaBHUTENIBHOE H3y4YEHHE 3aBHUCHUMOCTHU
pocta nomymsiuu - kiaetok  Dunaliella salina
IPPAS D-294 or pa3nuuHBIX KOHIICHTPALUi
2,6 tu-mpem-0yTHi (QeHona B MUHEPAIbHOMN
cpelne, B YCIOBHSAX HHU3KOTEMIIEPATYpPHOIO
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cTpecca mokasaia, YTo MOpUCyTCTBUE 2,6 Au-
mpem-0yTun (eHoma B cpele BhIpANTUBAHUS
3aMETHO BIMSET HAa POCT KYJIBTYpHl (puC. 2,
KkpuBas 2). Tak, B [uana3oHe KOHLIEHTpauuu 25-
150 MxM B MuHepanbHOU cpeae 2,6 nu-mpem-
Oytun (eHona HabIIOJACTCS CTUMYJISIUS pOCTa
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KyJbTYpbI, KOTOpast npesbimaer Ha 2 %
KOHTPOJIbHBIE CYCIIEH3MU KJICTOK. Y BEJIHYCHHE
KOHIIEHTpauuu 2,6 au-mpem-Oytun  QeHona
10 150 MxM B MuHepaiabHON cpene
pocTocTUMYNHpYIollee AecTBue 2,6 nu-mpem-
Oytun  (¢eHona ycTaHAaBIMBAeTCA Ha YpPOBHE
(102%). Ilpu mnoBBIMICHUHU coaepKkaHUs 2,6
m-mpem-0ytun  penona B MHUHEpAIbHOU
cpeae (250 MxkM)  pocT KyJabTYphl B TEUEHHE
24 4acoBOro KyJl1bTUBHUPOBAaHUS B MHTEHCUBHO-
HAKOIUTEIILHOM  PEXHME, YCIIOBUAX
HU3KOTEMIIEPAaTypHOTO cTpecca
YCTaHABJIMBACTCSI HA YPOBHE KOHTPOJIbHBIX
kietok (98%). Ilocnenyromiee mOBBILICHHE
KOHIICHTPALMU CHHTETHYECKOTO aHTHOKCHUIaHTA
(350-500 MxM) moOAaBIsSET POCT MOMYJISAIIUH
kierok Dunaliella mo yposus 7-16%. B qanHoM
OKCHEPUMEHTE  BHUIHO, YTO  IPUCYTCTBHUEC
pa3IMYHBIX KOHIICHTpAUUH 2,6 nu-mpem-O0yTHil
(deHoIa B MUHEPAIBHOM cpejie B Auana3oHe 25-
150 MKM cuiIbHO He cKa3biBaeTcs (IOIaBICHHE
pocta He HabIo1aeTcs) Ha OUONPOIYKTUBHOCTH
BOJIOpOCIIel. B maHHOM cilydae yBeIM4YMBAETCS
TOJIEPAaHTHOCTh KJIETOK K AHTHOKCHAAHTY IIO
CPaBHEHHMIO C KIJIETKaMH, BBIPAIICHHBIMH IPH
ONTUMAIILHOM  PEKUMeE
BEPOSATHO, CBSA3aHHOTO C pabOTON 3HIOTE€HHOU

B

KYJbTUBUPOBAHHS,

CBIPOro Beca

04 +——m——

AHTUOKCHJAHTHON CHCTEMBI KJICTOK M 2,6 IH-
mpem-0yTun Qenona.

Bripakennas POCTOCTUMYIIHPYIOIIAst
aKTUBHOCTh 2,6 nu-mpem-OyTun (QeHona mpu
€ro HM3KHUX KOHLeHTpauusax 25-50 MxM B
MUHEPAIBHOU CpeJie P ONTUMAIIBHOM PEKUME
KYJIbTUBUPOBAHMS U B TMAITa30HE KOHIICHTPAIHI
25-150 MxM npu HU3KOTEMIIEpATypHOM CTpecce
JIeNlaeT 3TOT aHTHOKCUAAHT MEPCHEKTHBHBIM H
3G(PEKTUBHBIM  CPEACTBOM  JIOCTYMHOMH
HaJeXKHOM perymsauuu (aKTUBaLUM) POCTa
KyasTyphl kKiaetok Dunaliella salina IPPAS D-
294.

n

Ha  pucynke 3 MIPEJCTABIICHBI
3aBUCHMOCTH  KOJIMYECTBEHHBIX IOKa3aTelnei
COJIepKaHUsI MAJOHOBOTO JHANbJIETHIA B

KJIETKaX OT PAa3JIMYHbIX KOHLEHTpaluil 2,6-au-
mpem-0yTun (eHona B MHUHEPAIbHOU cpefe
pU ONTUMANBHOM (1) M HU3KOTEMIIEpaTypHOM
(2) pexxumax KyabTUBUpoBaHus. Kak BUaHO U3
pHCYHKa, pa3iuyHbIe KOHILIEHTpaLUi
CUHTETUYECKOTO aHTHOKCHIAHTA 2,6 Tu-mpem-
OyTui (heHoJIa CUIIBHO BIIUSIIOT Ha COJEpIKaHUe
MaJIOHOBOTO JTHANIBJIETH/IA B KJIETKAX, TaK TPHU
ONTUMAJILHOM  peXHUME  KYJIbTUBHPOBAHUS
(puc.3 xpuBas 1), rae HaOMIOIAETCS CHUKEHUE
10 95-73% B uHTEpBaje KOHUEHTpaluu 25-150
MKM 2,6 au-mpem-Oytun  ¢eHona npu 24
4aCOBOM KYJIbTUBUPOBAHUU.

Conep:xanue MJIA mMoJib/T

25 50

150

250 350 500

Konuentpaunusi, MM

Puc. 3. 3aBucumocts conepkanus M/IA B xierkax Dunaliella salina IPPAS D-294 ot
Pa3IMYHbIX KOHUEHTpauuil 2,6-nu-mpem-0yTuil ¢peHosa B MUHEpaIbHON Cpe/ie MPU ONTHMaIbHOM
(1) 1 HU3KOTEMIIEPATYPHOM (2) peXKUMAX KYIbTHUBUPOBAHUS.

Temmepartypa 27°C, nHTeHCHBHOCTH cBeTa 16 B1/M?

JlanbHeniiee  yBeIMYEHUE  KOHLEHTpauui
MPUBOAUT erie OombiemMy cHuxeHuto MJIA u
6ornee >QPeKTUBHOMY MOJABICHUIO MpoIecca
ITOJI (2,5 xpaTHOMY MOHIKEHHIO COJEPIKAHMS
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MaJIOHOBOTO  JHAlbJeruaa) B  KIETKax.
CpaBHUTENIBHOE HW3YyYEHHE KOJIMYECTBEHHBIX
[IOKa3aTeIeH coAepKaHus MaJIOHOBOT'O
IUabIIernaa B YCIIOBUSIX
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HU3KOTEMIIEPATYPHOTIO CTPECCa M PA3NMUYHBIX  KPAaTHOMY IOHM)KEHUIO YPOBHSI IEPEKHUCHOTO

KOHUEHTpauu 2,6 nu-mpem-O0ytun ¢eHola  OKHCIIEHUS JUTHI0B B YCIOBUSIX
MOKa3aJ0, YTO HECMOTPs Ha YBEIWYEHHUE B  HHU3KOTEMIIEpaTypHOTO CTpecca.
KJIETKaX  aKTUBHBIX  (GOpPMBI  KHUCIOpOJa Takum oOpazom, 24 yvacoBasi MoAuUKALUS

(HM3KOTEMIIepaTypHbIii  cTpecc) mociaennuii  wierok  Dunaliella 2,6  nu-mpem-Gytun
aktuBHO mnojamisier mnpouecc I[IOJI. B stux  ¢deHOIOM CHHMXKAET KOJUYECTBO AKTHUBHBIX
yCIOBUAX KOHUEeHTparuu 25-250 MkM 2,6 nu-  ¢GopMBl  KUCIIOpOJA, YTO CKasbIBaeTcs Ha
mpem-0yTun (QeHona MOJNABISAIOT COJACpXKAHUS  IPOLECcCe MEPEKUCHOTO OKHUCIICHUS JUIUIOB U
MaJIOHOBOT'O JHajJbACTUAA B KJIETKAX JIMIIb HA B  KOHEYHOM CcYeTe OHMONpPOAYKTHBHOCTH
32%. Tonbko koHueHtpamuu 350 u 500 MkM  Bogopocien.

2,6 mu-mpem-0ytun (eHonda mpuBOAMT K 1,5

BbIBO/IbI

[Toka3zaHo, 4TO B YCJIOBUSX HU3KOTEMIIEPATyPHOT'O CTpecca OMOMPOTYKTUBHOCTD KIJIETOK CHUYKACTCS
Ha 24% 10 OTHOLIEHMIO K ONITUMAIbHOMY PEXHUMY KYJIbTHUBHUPOBAHUS.
Monudukanus kiaetok 2,6 Au-TpeT-OyTuin (EeHOIOM MPUBOJUT K CTUMYISLUU POCTa KYyIbTYPHI
Dunaliella B ontumansaom pexume: (25 MkM u 50 MkM) 1,7% u 3% COOTBETCTBEHHO, B YCIOBUSAX
HU3KOTEMIIEPATypPHOT'O CTpecca U UHTepBalie KoHIeHTparuii (25 - 150 MxM) Ha 2%.
VYCTaHOBIEHO, YTO € yBEJIMYEHHEM KOHLEHTpauuu 2,6 Tu-TpeT-OyTui ¢eHoja B MUHEPAIHHOM
cpene 25-500 MkM npuBOUT K 2,5 KpaTHOMY MOHIKEHHUIO COACPKAHMS MAIOHOBOTO JUANIbJICTH/IA
B KJIETKE MPU ONTHUMAIBLHOM PEXUME, a MPU HU3KOTEMIIEPAaTYpHOM pexume K 1,5 kpaTHOMy
TIOHMKEHUIO €r0 YPOBHSI.

JIUTEPATYPA
Ab6nynnaeBa T.M., Maromenoa M.A.//Dxonorus pacrenuit, 2007 N4, ctp44-47.
Amu-zane I'U., Jxxanunos A.P., Anue N.1., MareppamoBa X.X. @yHKIIMOHANIbHAsA aKTUBHOCTb U
Y®-B tonepantHocth kiietok Dunaliella, moauuirpoBaHHbie CHHTETUYECKUMH aHTHOKCHIIAHTAMHU
B YCIIOBHSX HH3KOTemIiepaTypHoro crtpecca. AMEA-nin xoborlori, Biologiya elmlari seriyasi, 2017,
Cild 72, No2. coh 106-113.
Peitnonac M.IL., Harapsin C., Pazzak M.A., Axxu6 O.A. // Tlpumenerne GuU3HOIOTUUA U CEICKIIUU
nreHutsl. [lox penakiun Mopryna B.B.-xues, 2007 ctp.254-278.
Tpynosa T.W. pactenus u HU3KOTEMIepaTypHBIi cTpecc /64-¢ TumuTsazeBckoe uTeHne — M., HayKa;
2007- 54c
lopawunr B.1O., ITonenryk C.B., 'opbatenko U.10., Banrommn b.®. N3Bectust AH, cep. bruoin. 1999,
N1, ctp. 30-38.
Alizadeh G.1., Jalilova A.R., Maharramova Kh.Kh., Aliyev L.I. //The Stability of Functional Activity
in Dunaliella cells against the acute doses of UV-B Irradiation, Modified by Synthetic Antioxidants.
European Journal of Biotechnology and Bioscience, 2016 Vol- 4, issue- 10., page 34-38
Bolwell G.P., Blee K.A.,Butt V.S. // Free Radical Res. 1999,31, p.137-145.
Cate L., Ba G.N., Tew K.D., Tapiero H. // Biomed. Pharmacother, 1999, v.53,p.169-180
Harman D.// Mutat Res. 1992, v 275 p.257-266.
Mates M. // Toxycology, 2000,v.153,p.83-104
Namiki M. // Crit. Rev. Food Sci. Nutrition 1990,v.29,p.273-300
Torres M.A., Jones D.G., Dange Y.J. // Plant Physiol., 2006,141,p. 373-378

23



EKOENERGETIKA 1/2019

OPTIMAL VO ASAGI TEMPERATUR REJIMLORINDO BECORILMIS VO 2,6 DI-TRET-
BUTIL FENOLLA MODIFIKASIYA OLUNMUS DUNALIELLA SALINA IPPAS D-294
HUCEYROLORINDO HUCEYROLORINDO LiPIDLORIN PEROKSID OKSIDLOSMOSI
A.R. Calilova, I.1.9liyev, X.X.Maharromova, Q.I.9li-zada
Baki Dovlat Universiteti

Isdo, optimal vo asag1 temperatur rejimlorindo becorilmis hiiceyralorin biomohsuldarligi va
lipidlarin peroksid oksidlosmasi naticalori verilmisdir. Gostorilmisdir ki, asag1 temperatur stresi
soraitlorinds hiiceyralorin biomahsuldarligi optimal becarilma soraitiilo miiqayisads 24% azalmisdir.
2,6 di-tret-butil fenollun (25 MxM va 50 mMxM) qatiliglart ilo modifikasiya olunmug Dunaliella
hiiceyralarinin optimal becarilmas soraitinds biomoahsuldarligi miivafiq olaraq 1,7% u 3% ; (25 MxM
Vo 150 MxM) qatiliglarinda asagi temperatur stresi soraitlorinds iss 2% artimi miisahido olunmusdur.
Miioyyon edilmisdir ki, mineral miihitdo 2,6 di-tret-butil fenollun qatiliginin (25-500 mMxM)
diopozanda artmasi optimal becarilmo rejiminds hiiceyralordo malon dialdehidi 2,5 dofs, asagi
temperatur stresi soraitlorinds isa 1,5 dofo azalmisdir.

Acar sozlar: Dunaliella, biomohsuldarliq, asagi temperatur stresi, lipidlarin peroksid oksidlosmasi

LIPID PEROXIDANTION IN DUNALIELLA SALINA IPPAS D-294 CELLS MODIFIED BY
2,6 DI-TRET BUTYL PHENOL IN OPTIMAL AND LOW-TEMPERATURE
CULTIVATING CONDITIONS.

Q.l. Alizadeh, A.R.Jalilova, I.1.Aliev, X.X.Magerramova
Baku State University
In this work, have been presented the results of the investigations of bioproductivity and the quantity
of formed MDA in Dunaliella cells in optimal and low-temperature cultivating conditions. It was
grown that, in conditions of low-temperature stress bioproductivity of cells decreases by 24% in
regard to an optimal cultivating condition. Cell modification by 2,6 di-tret butyl phenol leads to
growth stimulation of Dunaliella culture in an optimal condition: (25 mkM and 250 mkM) 1,7% and
3% respectively, in the conditions of low-temperature stress in concentration range of 3% (25 mkM-
250 mkM). It was established that, an increase of 2,6 di-tret butyl phenol concentration in mineral
condition (25 mkM-250 mkM) leads to 2,5 fold decrease malonic dialdehyde in cells in an optimal

condition and in low temperature condition to 1,5 fold decrease of its level.
Key works: Dunaliella, bioproductivity, low temperature stress, lipid peroxidation. .
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ARAN-DONIZ-DASLI SAHOLOIORININ GEOLOJI INKISAF
TARIXI ILO 9LAQODAR NEFT-QAZ PERSPEKTIVLIYI
M.S.Babayev, T.A.9liyeva,
magistrant M.F.9lakbarov
Azorbaycan Déviat Neft va Sanaye Universiteti
E-mail: m.s.babayev@ mail.ru
Acar sozlar: Qirisiq, psammit,pelit,braxiantiklinal,
Conubi-Xazar ¢okakliyi,fasiya.

Palgiq vulkanlar ilo miirokkoblosmis Aran-daniz
— Dagli strukturlart Baki arxipelaqmnin morkoz
hissasindo Hamamdag — Ozizbayov tektonik
zonasinda yerlosir [1].

Hamamdag — Ozizbayov tektonik zonasi conub-
sorqi Qobustanin Olot tektonik silsilasinin
davaminda yerloson iri antiklinal zonadir vo
Pirsaat burnundan daniza dogru 50 km-don artiq
uzanir (Sakil 1).

Antiklinal zona Hamamdag, Qarasu, Ulfot
(Voyenmor), Sengi-Mugan, Aran-doniz, Dasl,
Sobail, Nax¢ivan vo ©Ozizboyov qalximlarindan
ibaratdir.

Bu zonanin biitiin qirisiqlart enine Vo uzununa
qirilmalarla, homg¢inin pal¢iq vulkanlar ila
miirokkablogmisdir, regional uzununa qirilmalar
biitiin zona boyunca izlonilir.Cavan siixurlarda
onlar nisboton kigik amplitudlu qirilmalar
seriyast kimi 6z oksini tapir. Qirisigin tagi bu
qirilmalarla  miiokkablogsmis  vo  conub-sarq
istiqgamotdo pillovari qurulusa malik tektonik
bloklar sistemi amalo gotirmisdir.

Miixtolif illordo aparilmis seysmik kosfiyyat vo
qazima moalumatlarinin aragdirilmasi gostarir ki,
Aran-doniz, Dagli qalximlar1 asagidaki geoloji
qurulusa malikdirlor.

Aran-doniz galximi Songi-Mugan qalximindan
conubi-sarqda yerlosir vo conubi-garbs dogru
ifiiqi yerdoyismoyo moruz qalarag onunla
kulisvari birlagir. Qirisiq faaliyystds olan Adsiz
palciq vulkani ilo miirokkoblogmisdir.
Aran-doniz qirisigr asimmetrik qurulusa malik
olub,iconubi-gorb ganad (yatma bucagi 30-10°)
simali-sorq qanaddan (yatma bucag 35-20°)
dikdir, simali-qorb (yatma bucag 30-10°)
periklinal qisa, conubi-sorq (yatma bucagi 35-
20°) periklinal iso uzunsov vo mailidir (sokil 1).
Struktur Xoritodon goriindiiyii kimi, Mohsuldar
qata gora qirisigin 6lgiilori 4,5x3 km-dir. Agcagil
mortabasinin  ¢ixiglart  conubi-gorb ganadda,
gismon simali-garb va conubi-sorq periklinallar:
boyunca xaritoya alinmigdir.

Simali-sorq ganadda va canub-sorq periklinalin
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cox da boyiik olmayan sahasindos Mohsuldar gat
¢okiintiilori, Dordiincii dovr ¢okintilari ilo
tektonik vo stratigrafik kontaktdadirlar.

Qiris1q uzununa, enind qirilmalar va iki palciq
vulkanm1 ilo miirokkoblosmisdir. Xaritoalma
qazimasi ila simali-gorbds alti, conubi-sorqds iso
dord qirilma (Agcagil moartabasinin yerdayismo
zolagi iizro) miioyyan edilmigdir.

Mohsuldar gatin ¢ixislarinda uzununa regional
qirilmanin enind qirilma ilo Kasismo zonasinda
palcig vulkant brekgiyast Ddordiincu  dovr
cokintiilori ilo ortlilmiisdir vo markazi blokda
0,5x1,0 km? sahodo yayilib. Songi-Mugan vo
Aran-doniz  qunisiglart  arasindaki  yshordo
yerlosmis Adsiz pal¢iq vulkani da piiskiirmo
mohsullarinin genis zolagi ilo ohatoe edilmisdir.
Bu qalxim simali-gorbdon conubi-sorge dogru
uzanmis Mohsuldar gatin VII horizontuna goro
olctilori 5x1,5 km (4000 m-lik gapanmis izohipsa
gora) olan qisa braxiantiklinal kimi tomsil
olunur. Qirisiq asimmetrik qurulusdadir, conubi-
gorb ganad (35-20°) simali-gorg ganada nisbaton
(30-10°) dikdir, simali-gorb periklinal conubi-
sorq periklinaldan qisadir (canub-sarq periklina-
linin uzunulugu tagin uzunlugundan iki dofo
coxdur). Bu hal qirisigin uzanmasit boyu da
periklinallara nisbaton tagin yerdoyismasina goro
do asimmetrik qurulusda olmasini gostarir.
Qurisig  uzununa Vo enina  qurilmalarla
miirokkablogmisdir. Uzununa qirilmalar boyunca
conubi-garbdon  simali-sorge  dogru laylarin
pillovari horizontal siiriismo amplitudlart uygun
olaraq 150, 70, 120 va 250 m toskil edir.

Daslh galximi Aran-doniz ilo Sabail strukturlari
arasinda yerlosir vo braxi- formaya malik
qurisiqdir.

Agcagil martobosinin dabanina goéra simali-gorb
conubi-gorg istigamotinds nishoton dik yatan
conubi-gorb (20-25°) va nisbaton az maili olan
simali-sorq Qganadlart ilo Saciyyslonan zoif
asimmetrik qirisiq kimi tomsil olunur. Qirisigin
1200 m stratoizohipsa goéra Olgiilori 9x4,5 km
olmas1 gostorir ki, bu qalxim izometriko ¢ox
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yaxin olan qisa braxi qirisiqdir.

Qurisig  uzununa vo  enina  qirilmalarla
miirokkablogmisdir. Uzununa qirilmalar boyunca
quisigin  taginda yerloson uzununa morkoazi
tektonik blok kenardaki yanasi bloklara nisbaton
hipsometrik cohatdon enmis olduguna gors
uzununa qirtlmalar qraben nov tektonik bloklar
sistemi omolo gotirmislor. Saquli yerdoyismo
ganadlara nisbaton 100-120 m toskil edir.
Qurilma sathlori conubi-garbs toraf oyilmislor.
VIl horizonta gora conubi-gorb qanad simali-
sargs nisbaton enmisdir. Yerdoyismo amplitudu
100 m-dir. Enina qirilma qirigigin taginin simali-
gorb hissasini miirakkablosdirir vo onu iki bloka
boliir: conubi-sorq blok boyiik, simali-gqorb blok
iso kigikdir. Bu qirilmaya goéra gorb blok canubi-
sorgo nisbaton enmisdir. Tagyani hissodo, simali-
sorq qanadda saquli yerdeyismo amplitudu 750
m, conubi-gorb ganadda iso 250 m-dir. Tagdan
ganadlara dogru yerdoyisma amplitudu azalir vo
uzaq batimda soniir. Darinlik artdigca (MQ-nin
VII horizontu) qirisiq daha dogiq oks olunur,
laylarin yatim bucag artir.

Aran-doniz  — Dagli zonasi regional uzununa

qirilma ilo 3 bloka boliinmiisdiir: conubi-garb
(conubi-gorb ganad), morkaz (oxyani), simali-
sorq (simali-sorg ganad).

Aran-doniz  galximinda conubi-gorb  blok
Mohsuldar  qat, Agcagil vo  Abseron
cokintiilorindan ibaratdir.

Aran-doniz  qurisigt  Songi-Mugan  qirisigina
nisboton conubi-gorbo  dogru yerdoyismoya
moruz qalarag onunla kulisvari birlogmisdir.
Molum oldugu kimi antiklinal zonada qirisiglarin
kulisvari yerlogmaosi onlarin arasinda
uzanmalarin perpendikulyar istigamotdo
gomiilmiis siirlismo noév qiritlmanin  olmasinin
tozahiirtidiir.

Aran-doniz qalximinda morkazi blok Xvalin-
Holosen ¢okiintiilari va palgiq vulkani brekgiyasi
ilo ortiilmiis olan Mohsuldar gat vo daha godim
cokuntiilordon toskil olunmusdur. Mohsuldar
qatin doniz dibins ¢ixdig1 zonadan conubi-gorge
dogru, enino qirilmalarla hiidudlanan sahado
Xvalin-Xazor ¢okiintiilori, ondan canubi-sargos
Baki  c¢okiintiilori  inkisaf  etmisdir.Dash
galximinda vo ondan conubi-gorqds iso Xvalin-
Xozor yaslt ¢cokiintiilor inkisaf etmisdir.

Sorti isaralar

izohipslor

65
Tektonik pozgunluq

Sopka brekgiyas

Migyas 1:50000

«°

Wt G
- T %%

Sakil 1. Aran-daniz — Daslh galximlarinin VII‘\h‘or\iz‘(‘)ﬁtun tavaﬁiﬁa

gora struktur xaritasi

Simali-sorq blokda Doérdiincii dovr ¢okiintiilari
inkikaf etmisdir. Aran-doniz galximinda Xazor
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horizontunun ¢okiintiilori doniz dibina ¢ixir vo
Dasli galximinin conubi-sorq periklinalinda
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qapanir. Bu blokda, Aran-doniz Daslt
qalximlarinda Xvalin  ¢okiintilarinin - uzaq
qanadlarin1 ohato edir. Simali-sorq blokda iki
enina qirilma miisahids olunur.

Orazinin neft-qaz perspektivliyini obyektiv tayin
etmok mogsadi ilo onun inkisafinin bir sira

amillorini  tohlil  edarok  giymatlondirmak
mogsado uygundur. Bu baximdan miivafiq
hovzodo  ¢okiintiitoplanmanin  paleocografi

soratinin dyranilmasi mithiim amillardan biridir.
Cokiintiitoplanmanin paleocografi saraiti

Topladigimiz geoloji moalumata, yani orta normal
litoloji-stratigrafik ~ kosilis  osasinda,  biz
¢okiintiitoplanmanin ~ paleocografi  soraitini
oyranmok magsadi ilo hamin orta normal litoloji-
stratigrafik kosilis osasinda paleocografi oyri
tortib etmisik (sokil 2). Bu oyri Eosendon —
Miiasir dovro kimi geoloji zaman koasiminda
cokiintiitoplanmanin  no  kimi  paleocografi
soraitdo bas vermasini agiqlamaga imkan verir.
Normal Kkasilisdon goriindiiyti kimi Eosen
dovrindo  formalasan  ¢Okiintiilor  terrigen
monsalidir vo burada Ustiinliik psammit
fasiyasindadir, yoni Kasilisin orta hissasinda
boyiik qalinliga malik qumdasi qat1 elocada onun
sonunda yens qumdasi qati formalasmisdir.
Eosenin ovvolindo iso hovzo osason pelit
fasiyasinin formalasmasi {i¢lin olverigli idi.
Homin hal yuxarida geyd edilon boyiik qalinliga
malik psammit fasiyasindan sonra miisahido
edilir. Paleocografi ayridon do goriindiiyii kimi
hovzo dibinin  dorinliyi Eosen ddvriindo
miintozom olaraq orta vo dayaz saviyyalords
olmusdur. Mahz bu hal hévzado pelit vo psammit
fasiyalarinin formalagmasina sorait yaratmisdir.
Eosendoan sonra galon Maykop seriyasi dovriinda
paleocografi ayridon goriindiiyli kimi bu geoloji
zamanin ovvalinds hovza dibinin enib-qalxmasi
bas verirdi. Maykop seriyasi dovriindo hovza dibi
osason orta dorinliyo malik idi. Olalxiisus
Maykopun ortalarinda bu 6ziinii davaml sokildo
biiruzo verir. Maykopun avvalinds vo sonunda
iSo hovza dibinin orta dorinliyinin dstiinliyi ilo
bir nego dofa nisbaton qisa miiddotdo hovzanin
dayazlagsmas1 bas vermisdi. Bu hal psammit
fasiyasinin formalagmasi tgiin olverigli sorait
yaratmigdir. Qalan hallarda iso, qeyd edildiyi
kimi, hovza orta doarinliys malik idi vo bdyiik
qalinligda pelit fasiyasinin formalagsmasina sabab
olmusdur.

Cokrak asrina galdikds yalniz onun avvalinds bir
godor davamli sokildo hovzo dayazlasaraq
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psammit fasiyasinin formalasmasi {i¢iin olverigli
olmusdur. Qalan hallarda o orta vo daha boyiik
dorinlikds oldugundan burada pelit vo asrin
ikinci yarisinda karbonatl fasiyalarin toplanmasi
bas vermisdir.

Diatom asri hévzonin todricon dayazlasmasi ilo
baslamisdir. Noticodo Karagan yarimoasrinds
artiq hovzo dibi psammit fasiyasinin toplanmasi
ticiin alverigli idi. Konkda isa hovza yenidon bir
goadar darinlogdi va pelit fasiyasinin toplanmasi
ticiin alverisli oldu. Sarmat asri vo Meotisin
avvalinds hovzo dibi ritmik olaraq az vo orta
dorinlikloro malik oldugundan burada pelit vo
psammit fasiyalarinin névbalogmasi yaranmisdir.
Sarmat asrinin sonundan Pont asrinin ortalarina
kimi hovza asason orta darinliys malik idi. Lakin
Meotisin ortalarinda o bir qodords darinlogarok
karbonatli  fasiyalarin  formalagmas1  {igiin
olverisli olmusdur. Pontun sonunda hdvzo qisa
miiddatds dayazlasmisdir.

Lakin Mohsuldar qatin Qala lay dostasi asrinds 0
dorinlogorok pelit fasiyasinin toplanmasi {iglin
alverisli idi. Qirmakialtt asrindan Fasilo asrina
kimi hovza dibinin vaziyyati ritmik olaraq dayaz
vo orta dorinlik saviyyasinds, orta dorinliyin
tstiinliiyli ilo doyisirdi. Noticads bu stratigrafik
intervalda formalasan kosilisdo gillilik faizi
nisboton yiiksokdir. Fasilo lay dostosi asrindo

hovzo dayazlasaraq psammit fasiyasinin
formalasmasina sobob olmusdur.
Oyronilon  orazido st Mohsuldar gatda

stratiqrafik bolgii ovozins litofasial bolgi totbiq
edilmisdir. Bu sobabdon do tist Moahsuldar gatda
torkiblorindon asili olaraq kosilis boyu gilli,
qumlu vo gilli-qumlu kimi qatlar segilmisdir. Bu
stratigrafik intervalin paleocografi oyrisindon
goriindiiyii kimi hévzods orta dorinliyin  bir
godar dstiinliyii ilo kigik vo orta dorinliklorin
ritmik novboalogsmosi miisahido edilir. Bu
sobobdan litofasial kasilisde do miintazom olaraq
pelit vo psammit fasiyalarinin ndévbalogmasi
izlonilir. Bununla bels kasilisin orta hissasinda
iki dofs hovzo hovzonin bir dayazlagmasi alevrit
fasiyasinin formalasmasi ii¢iin olverigli olmus-
dur.

Agcagildon baslayaraq erkon Abseronun sonuna
godor hovzo dayazlagsaraq psammit fasiyasinin
formalagmas1 {igiin olverisli olmusdur. Orta
Abseronun ovvalindo hovzo kaskin olaraq
dorinlosir vo burada karbonatli fasiyalarin toplan-
mast Ucilin nisbaton qisa geoloji zaman
intervalinda olverigli sorait yaranir. Abseron
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asrinin orta va gec yarimasrlorinds hovza dibinin
orta vo kigik dorinliyi arasinda doyismasinag
baxmayaraq onun dorinliyi  osason  pelit
fasiyasinin formalasmasi {igiin daha olverisli idi.
Tirkan, Baki yarimoasrlorinds hovzo dibi
nisboton dorin olmusdur vo burada boyiik
qalinliga malik pelit fasiyasi toplanmigdir.

Baki yarimosrinin ikinci yarisindan Xoazor
yarimasrinin ortalarma kimi hovza ritmik olaraq
orta vo kicik dorinlikloro malik idi. Lakin Xozor
yarimasrindo hovzo dibi elo dayazlasmisdir ki,
orada qisa bir miiddatdo psefit fasiyasi, ondan
sonra isa yena do qisa middat orzinds dorin-
logarok karbonatli fasiyanin formalasmasi tigiin
olverigli soraito malik idi. Nohayat Xozor
yarimasrinin sonu va Xvalin yarimasrinds hovzo
kicik vo orta dorinlik saviyyasindo idi,
sonuncunun Ustiin olmagq sorti ilo.

Paleocografi ayrinin tosvirindon goriindiiyii kimi
baxilan stratigrafik intervalda oksor hallarda
hovzo dibinin darinliyi orta vo kigik intervalda
olmagqla miiayyan goador orta dorinliyin tistiinliiyii
ilo dayisirdi. Mahz bu sababdan do Aran-daniz —
Dasli sahosinin orta normal Kkasilisindo orta
hesabla pelit fasiyasi iistiinliik toskil edirdi.
Molum oldugu kimi [2] hovzads potensial
neftana  laylarinda toplanan tiizvi maddonin
miqdart ilo c¢okiintiitoplanmanin  siirati  diiz
miitonasibdir. Ogar ¢okiintii- toplanmanin siirati
20-130 m/mln. il arasinda olarsa, artiq belo
hovzodo potensial neft-ana laylarinda klark
adadindan oshamiyyatli daracads, yani hardasa 2
%-0 godor iizvi maddo toplana bilor. Siirot
artdiqca ¢okintiilordo toplanan {izvi maddoanin
miqdari da artmis olur. Lakin
¢okiintiitoplanmanin siiroti 1600 m/mln. il-don
cox olarsa, bu zaman iizvi maddanin miqdari
toplanan ¢okiintiilordo oksine azalmaga baslayir.
Bu baximdan Eosen dovriinds
¢okiintiitoplanmanin siirati ¢ox az olmusgdur, yani
toxminon 14 m/mlin. il idi (sokil 2). Tobiidir ki,
belo siiratlo toplanan ¢okiintiilords litoloji
torkibindon  asili  olmayaraq  ohomiyyatli
miqdarda tizvi maddo toplana bilmaz.

Maykop seriyas1 dovriindo ¢okiintiitoplanmanin
slirati artiq 42 m/mln. il-don ¢ox idi. Nozaros alsaq
ki, imumiyyatlo, Conubi Xazor
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meqagokakliyindo  Maykop  ¢okiintiilarinin
formalasdigt  zaman  hovzonin  Saviyyasi
toxminan 400 m-o qodor [3] enmisdir vo
cokiintiilor belo bir durgunluq soraitino malik
hovzoda toplanirdilar. Bu hal onu demays asas
verir ki, bu dovrde hovzays gotirilon {izvi
maddanin potensial neft-ana laylarinda miihafizo
edilmasi tU¢iin  olverigli paleocografi  sorait
moveud idi.

Orta — tist Miosen yarimdovrlarinds formalagmis
¢okiintiiloro  goldikde  normal  kasilisdan
goriindiiyiic  kimi burada pelit vo psammit
fasiyalarinin birincilorin bir gadar stiinlilyi ilo
Miosenin  ovvolorine  godor  miintozom
ndvboalogmasi bag verir. Miosenin sonu isa a5asan
karbonatli, yoni mergel, dolomitlordan ibaratdir.
Pont oasrino goldikds iso onun kasilisdo pelit
fasiyasi ¢ox boyiik tistiinliik togkil edir. Belaliklo,
nozors alsag ki, orta — {ist Miosendsa ¢okiintii
toplanmanin stiroti 144 m/min. il toskil edir,
demok olar ki, bu geoloji zaman intervalinda
potensial neft-ana laylarinda klark odadindon
dofalorlo ¢ox miqdarda {izvi madds toplanmasi
liclin alverisli sorait moveud idi. Eyni zamanda
nozars alsaq ki, Diatom lay dostasinds ¢okmo
gatda on genis yayilmis potensial neft-ana
qatlarina aid olan gil laylart kifayot godordir,
deya bilarik ki, Diatom lay dostasinda bir sira
potensial neft-ana qatlart mévcuddur.

Mohsuldar qat osrinin alt yarimmortobasinds

hovzado  ¢okiintiitoplanmanmn  siirati 2200
m/min.il olmusdur. Hovzodo toplanan iizvi
maddonin miqdarina nisbaton
¢okiintiitoplanmanin ~ siiroti  ¢ox  yiiksok

oldugundan, bu yasa malik potensial neft-ana
laylarinda {izvi maddonin miqdar1 nisbaton az
olacag vo bu sabobdon onlarin neft-qaz torado
bilmo potensiali da azalacaq. Ust mohsuldar gat
yarimasrinds ¢okiintiitoplanmanin siirati 1362
m/min.il toskil edirdi. Belo siiratds[3] potensial
neft-ana laylarinda toplanan {izvi maddanin
miqdart on vo hotta daha ¢ox faizo cata
bilor.Deyilonlordon goriindiiyii kimi Mohsuldar
qat cokiintiilorinde imumi halda iizvi maddo
Klark odadindon dofslorlo ¢ox oldugundan bu
qatin  potensial neft-ana laylar1  sonaye
ohomiyyatli neft-gaz hasil etmoys gadirdirlor
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Sokil 2. Aran-doniz — Dasli sahoalarinin orta normal litoloji-stratigrafik kosilisi,
paleocografi ayri, ¢okiintiitoplanmanin siirat grafiki

Lakin aparilan todqiqatlar [4] onu gostorir ki,
Mohsuldar gat slolxsiis onun {ist yarimmortobasi
holo tam qalinligi ilo neft amalogalmonin bas
zonasina daxil olmayib. Bu sobobdon do
Mohsuldar qatin  kollektorlarinin  neft-qazla
doymas1 asason altda yatan (masalon Maykop,
Diatom)  nefttorodon laylarin hasil etdiyi
karbohidrogenlorin hesabina bas vermisdir.

Gec Pliosen yarimdovriindo (Agcagil osrindo)
¢okiintiitoplanmanin stirati 591 m/min. il taskil
edirdi. Litoloji stratigrafik kosilisdon goriindiiyii
kimi bu osrdo toplanan ¢okiintiilor bir manali
olaraq asason psammit fasiyasina malikdirlor. Bu
hal onu demoays osas  verir ki,
¢okiintiitoplanmanin siirati kifayst godor yiiksok
olduguna baxmayaraq, potensial neft-ana laylari
olmadigina gore iizvi maddanin toplanmas {igiin
kasilisdo potensial neft-ana laylarinin olmamasi
onun neft-qaz térads bilmo potensialint da yox
doracasina endirir.

Nohayat, Dordiincii dovr ¢okiintiilarine goldikda,
burada ¢okiintiitoplanmanin stirati 1000 m/min.
il toskil edir vo kasilisdo potensial neft-ana laylari
da movcuddur. Hoatta homin potensial neft-ana
laylarinda qaz karbohidrogenlarinin amaloagal-
mosi do mioyyon edilib. Lakin bu ¢okiintiilor
neft amalogolmonin bas zonasina ¢atmadiqlarina
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gora onlarmn nefttérads bilma potensialindan
danigsmaq halo tezdir.

Deyilanlordan bels bir noticays galmak olar ki,
baxilan stratiqrafik intervalda osas neft-gaz
torads bilon stixur komplekslarino Maykop, orta

ist Miosen vo Mohsuldar qat c¢okiintii
komplekslori aid edila bilor.
Baki  arxipelaginda  antiklinal ~ zonalara

gruplasdirilmis 45-don ¢ox lokal galxim askar
edilmisdir. Bu qalximlar osason  lokal
xisusiyyatli enina qirtlmalar sobokasi, eloco do
ox boyu kegon regional uzununa qirilmalar vo
palgiq vulkanlari ilo miirokkoblogmislor. Baki
arxipelaginin ¢okmo gatinin Kaynazoy kosilisi
neft-gazomologalmo vo neft-qaztoplanma {igiin
alverisli paleocografi soraito vo yiiksak gilliliys
malik terrigen ¢okiintiilordan toskil olunmusdur.
Molumdur ki, geoloji zaman orzindo lokal
qalximlarin inkisafinin Syronilmo tarixi yer
tokinin neftliliyi hagqqinda lokal prognoz oldo
olunmasinda asas amillordan biridir. Bununla
oslagodar olaraq Aran-doaniz va Daslidan kegan iKi
enina seysmogeoloji profillor osasinda silsila
paleoprofillar (sokil 3) va qirisiglarin inkisafinin
intensivlik grafiklori sokil 4) qurulmusdur. Har
iki miiasir profil asasinda alt vo iist Mahsuldar
gat vo Abseron asrinin sonuna silsilo paleoprofil-
lor tortib edilorak tohlil edilmisdir.
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Sakil 3. Aran-doniz — Dagli strukturlarinin miiasir vo paleoprofillori

Aran-doniz qalximi tizro erkon Mohsuldar gat
yarimasrinin sonuna qurulmus paleoprofildon
goriindiiyli kimi, bu qalxim alt Mahsuldar gat
kasilisindo artiq ifado olunmusdur. Bu gostorir
ki, galxim Pliosenin avvalindan gec olmayaraq
artiq inkisafa baslamigdir. Bu soabobdon do alt
Mohsuldar qat ¢okiintiilorinin qalinlig1 qirigigin
tag hissasindo oshamiyyatli doaracods onun
qanadlarina nisboaton azdir. Erkon Mohsuldar gat
osrinin  sonuna  Aran-doniz  qalximinin
hiindiirliyii 500 m olmusdur.

Gec Mohsuldar qat yarimasrindo qirisigin
inkisafi davam edirdi, lakin siirat nisbaton asag
idi. Bu hali qmsig tagda vo qanadlardaki
qalinlglar fargindon gérmok olar. Ust Mohsuldar
qat yarimoasrinds qirisigin tag hissosi fay nov
qirilma  ilo  miirokkoblogmisdir.  Strukturun
inkisaf siiroti erkon Mohsuldar gat osrinds
oldugundan asagi olmusdur. Bu yarimosrdos
Aran-doniz qirisigt 400 m hiindiirlitys qodor
inkisaf etmisdir.

Abseronun sonuna qurulmus paleoprofildon
goriindiiyli kimi qirisiq 6z inkisafini bu asrdo do
davam edirdi. Bununla belo onun canub-garb
qanadinda ¢okiintiitoplanma simal-sorq qanadina
nisboton daha intensiv bas verirdi. Qirigiglarin
inkisaf intensivliyi gec Pliosen — Dordiincii
dévrde Mohsuldar gat asrinds oldugundan ¢ox
asagl  olmusdur. Aran-doniz  qalximinin
hiindiirlityii 300 m-o ¢atmigdir. Umumi halda
qurisigi  inkisaf siiroti gec Mohsuldar gat
yarimasrindokindon daha boyiik idi. Ola bilsin
mohz bu sobabdan qirisigin tag hissasi simal-sorq
ganadi torofdon oks fay nov qirilma ilo
miirokkoblogmisdir.

Dordiincii dovr yiiksok qirisiq formalasma siirati
ilo saciyyalonir. Qalximin ¢ox yiiksok inkisaf
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stiratine malik olmasi onun tagyani hissosinds
olava qirilma pozgunluglarin yaranmasina sabab
olmusdur. Dordiincti dovrdo Aran-doniz qalxi-
min hiindiirliyti 2000 m-o ¢atmisdir. Dordiincii
dovrds baxilan galximin inkisaf siirati Pliosens
gora ahamiyyatli daracads yiiksok olmusdur va
hotta ¢okiintiitoplanma siiratini do iistolomisdir.
Buna goro do strukturun taginda noinki
Doérdiincti dovr ¢okiintiilori istirak etmirlor, eloco
do gec Pliosen ¢okiintiilori gismon olaraq Aran-
doniz qalximmin taginda 400 m-o qodor
yuyulmusdur. Bu hal Dérdiincii dovrds galximin
daha intensiv inkisaf etmosini sdylomoys asas
Verir.

Dasl1 galxim1 Miosenin sonundan gec olmayaraq
inkisafa baglamigdir. Erkon Mohsuldar qat
osrinin sonuna onun hiindiirliiyii 400 m-9 ¢atirdi.
Gec Mohsuldar gat asrinds galxim bir qodor az
stirotlo inkisaf etmisdir vo asrin sonuna Dash
galximinin hiindiirlityti 600 m olmusdur. Dash
galximinin inkisaf siiratinin bir godor artmasina
baxmayaraq, onun hiindirliiyii gec Pliosenin
sonuna comi 1100 m ¢atirdi.

Seysmogeoloji profilo gbra Dérdiincti dovr
cokiintiilorinin qalinlig1 Dasl qalximi ilo yanasi
olan sinklinal ¢okokliklorda 2600 m toskil edir.
Hal-hazirda profil xattine gora Dasli qirigiginin
hiindiirliiyii 2400 m togkil edir. Belo ki, baxilan
profil qirisigin tagindan kegmir, ona gors do bels
halda onun hoqiqi hiindirliyii haqqinda
miilahiza yiiriitmok miimkiin deyildir. Yuxarida
deyilanlor conub-gorb Vo simal-sarq
istigamatlarinds do miisahids olunur.

Dérdiincii dovrde Dasli qalximinin inkisaf siiroti
koskin olaraq artir. ©goar Mahsuldar gat asrinds
Vo gec Pliosen dovriinda ¢okiintiitoplanmanin
stirati qurisiglarin inkisaf intensivliyindan nazors
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Sokil 4. Aran-daniz — Dasli lokal qalximlarinin inkisafinin stirat qrafiki

Bundan basqa, baxilan qalximlar gec Miosenin
sonunda artiq inkisafa baslamis vo c¢okiintii
toplanma ilo eyni vaxtda inkisaf etmislar.
Strukturlarin  belo sociyyovi inkisafa malik
olmasit hovzays gotirilon ¢6kmo materialinin
lokal paylanma xiisusiyyatine 06z tosirini
gostormisdir. Noticodo on ¢ox gilli material
sinklinal ¢6kokliklords toplanmisdir, qumdasini
tomsil edan ¢okiintiilar iSs an ¢ox galximlarin tag
Vo tagyani hissolorinds toplanmiglar. Bununla
yanasgi forz etmok olar ki, antiklinallarin tagyani
hissasinda ¢okiintli toplanma siirati onun inkisaf
intensivliyino miitonasib olaraq
azalmigdir.Gorlintir 2,5-3 km qalinliga malik orta
Vo list Miosen ¢okiintiilori Baki arxipelaqi
hiidudunda conubi Xazor hovzasinds hidrostatik
tarazliq pozuldugu halda enino oayilmo
mexanizminin  foaliyyoto  baglamasi  {igiin
adveksiya edon Maykop gillori iizorinds tolab
olunan geostatik tozyiqi yaratmigdir.

Conubi Xozar ¢okokliyinds hidrostatik tarazligin
pozulmasi dorinlik yarilmalart tzro Kristallik
biindvranin ayri-ayr1 bloklarinin saquli horokati

boliinmiis kristallik biindvranin tizorins artmagda
olan geostatik tozyiq ilo olagodardir. Coanubi
Xozor ¢okokliyinin ¢dkmo gqatinda sixilma
gorginliyinin yaranmasinin asas Sababi goriiniir
onun konarlarinda bas veron geodinamik
proseslordir.

Paleoprofilloro  goro qirllma  pozgunluglar
qalximlarin on intensiv inkisaf etdiklori dovr-
lordo yaranmisdir. Noticads, lokal qalximlari
miirokkablosdiran girtlma pozgunluglarinin ¢oxu
Dordiincti dovrdoe yaranmis vo ya cavanlagsmaiglar.
Bu proses lokal gqalximlarin dehermetiklos-
masina sabab olmusdur. Ogar onlart miirakkab-
logdiron qirilmalar hévza dibine gatirlarsa bu 6z
novbasinds lokal galximlarda formalasmis neft,

gaz yigimlarmin dagilmasina vo yenidon
formalasmasina sobab olur.
Baxdigimiz lokal qalximlarin inkisaf

xisusiyyatlori onlarin neftlilik-qazliliq cohatdan
perspektiv olmalarin1 séylomoya imkan verir.
Nisboton dorin eroziyaya moruz galan va g¢ox
saylt qirilmalarla miirokkoblogon qirisiq neftlilik
cohotdon pesrpektiv, az miirakkablagan, zaif va

hesabina, yaxud Baki arxipelaqmin ¢0kmo heg eroziyaya moruz qalmamis qirisiq ise gaz vo
qatinda yaranan sixilma gorginliklori hesabina gaz-kondensat yataqlar1 tgiin alverisli ola
bas vera bilordi. Sonuncularin amolo golmasino  bilarlar.
Sobob iso  Baki arxipelaqinin  qaymalara
NOTICOLOR
1.Aran-doniz — Daghi lokal qalximlarinin geoloji inkisaf tarixinin Oyronilmasi onlarin

konsedimentasion mangali olmasindan xabar verir.

2.Aran-doniz — Dagli lokal galximlarini togkil edon ¢okiintiilorin litofasial torkibinin dyronilmasi onu
gostorir ki, burada ham potensial neft-ana qatlar, homdas tobii rezervuarlarin yaranmasi {igiin kollektor

vo qgeyri-kegirici laylarin ndvbalogmosi moévcuddur.

3.Cokiintiitoplanmanin paleocografi soraitinin vo siiratinin ayri-ayrt stratiqrafik vahidlor {izro
Oyronilmasi kosilisds, potensial neft-ana qatlarinda (Maykop, Diatom, Moshsuldar qat) klark

odadindan yiiksok olan iizvi madds toplanmas ti¢iin alverigli paleocografi sorait movcud idi.
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4.9razinin struktur-tektonik xtisusiyyatlorinin dyronilmasi burada struktur ndv talslorin mdvcud
olmasini demoyo asas verir.
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IMogusaTus ApaH-IleHI/IS n I[amnm SABJIAIOTCA KOHCCIMMCHTAIlMOHHBIMHKU  CKJIaJKaMH, T.C.
Pa3sBUBHIIMMHCS OAHOBPEMCEHHO C ITPOLECCOM OCaIKOHAKOIIJICHUA. CKHaI[KI/I OCJIOKHAJINCH pa3jioMa-
MU Ha MPOTSAKCHUN BCEIO BPEMCHH CBOCTO PA3BUTHUA. HNHtencuBHOE Pa3BUTHUC CKIIAJIOK Ha6JIIOZIaJIOCI)
B YCTBCPTUYIHOM IICPUOAC. O0e CKJIIAIKU OCJIOKHCHBI IIPOJOJIbHBIMHU, MOINECPCUHBIMH HAPYIICHUAMU
U I'pA3CBBIMHA BYJIKAHAMMU.

XapaKTepI/ICTI/IKa Pa3BUTHA PACCMOTPCHHLIX JIOKAJIbHBIX MOJHSATHM Jal0T OCHOBAHMS CUMTATh UX
NEPCHCKTUBHBIMU C TOYKH 3PCHUA He(i)TeFa?;OHOCHOCTI/I. CKJIaI[Ka, MMOABCPIKCHHASA OTHOCHUTCIIBHO
I‘J'IY6OKOI7I 9pPO3HHU MU OCJIO0KHCHHAA MHOTOYHCICHHBIMU pa3jioOMaMH, MOXKECT OBITh HepCHeKTHBHOﬁ C
TOYKH 3PCHUA HC(i)TeHOCHOCTI/I, MCHEC OCJIOKHCHHAsA pasjioMaMu U Malo, Im00 K€ BOBCE HE
MMOABEPIKCHHAA DPO3UHN — 6HaFOHpI/IHTHOI>'I JJIs1 Ta30BbIX U Ta30KOHJACHCATHBIX MGCTOpOX(,HCHHﬁ.

OIL AND GAS PROSPECTS OF THE ARAN-DENIZ-DASHLI FIELDS IN CONNECTION
WITH HISTORY OF THEIR GEOLOGICAL EVOLUTION
M.S. Babayev, T.A. Aliyeva,
magistrant M.F. Alakbarov
Azerbaijan State Oil and Industry University

Aran-deniz and Dashli uplifts are syndepositional folds, i.e. their development went on
simultaneously with the process of deposition. The folds have been complicated with faults
throughout their evolution. Their intense development was observed during the Quaternary. Both
folds have been complicated by longitudinal, latitudinal faults and mud volcanoes.
Evolution properties of the local uplifts under investigation give grounds to consider them prospective
from point of view of oil and gas content. The fold that’s been subject to relatively deep erosion and
complicated by multiple faults may be prospective for oil content, the one less complicated by faults
and little or not at all subject to erosion may be favorable for gas and gas-condensate fields.
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IRANIN OTRAF MUHIT MOSOLOLORINDO SOHOR NOQLIYYATININ ROLUNUN
AZALDILMASI YOLLARI
A. S. Mesrizadeh
Azarbaycan Memarliq vo Insaat Universiteti
E-mail: ahadirantabriz@gmail.com

Acar sozlar: nogliyyat, davamli inkisaf, davranis,

istehlak, sixliq.

Abstrakt: Bu giin sohar naqliyyatinda miixtolif problemlarin yaranmast, o ciimladan havanin ¢irklanmasi,
avtomobil gazalar: va iqtisadi itkilor davamii nagliyyat istiqamatinda dogru harakat etmayi zoruri edir. Bu
baximdan, davamli naqliyyat siyasatinin miiayyanlasdirilmasi va prioritetlogdirilmasi ¢ox vacibdir. Bununla
yanasi, istehlak noviinda dayisiklik etmak Vo sakinlorin davranmsinin dayisdirilmasi sahar idaragilari tarafindan
hayata kegirilmali olan asas tadbirlardan biridir. Ciinki istehlakin idara edilmasinin va har hanst nagliyyat
vasitasinin inkisafinin rasional planlasdirilmast olmadan miisbat natica alda edilo bilmaz. Hazirda diinyada
avtomobillardan istifado hoddon artiq genis miqyas almisdir Iranda méveud naqliyyat probleminin hall
olunmamasinin sababi odur ki, bu masalonin ciddi sokilda hallina, hamginin bu sahay> maddi vasaitin
ayrilmasina maraq yoxdur. Burada an az faaliyyat vo az vasaitlo yiiksok somoaralilik axtariir. Olkamizdaki
vazifali va salahiyyatli saxslor asas problemin halli avazina o gadar da ahamiyyati olmayan masalalari hall
etmaya calisirlar ki, bu da hamisaki kimi ¢irklonmaya, magin sixligina, elaCa da goalacakda bu problemlarin
daha da miirokkablosmasina sabab olur. Bu moqalo sanadli materiallara va kitabxana moalumatlarina
asaslanan tosviri-analitik arasdirma il tortib edilmisdir.

Giris: Sohorlor diinya miqyasinda ekoloji
problemlars - 70% enerji istehlaki ilo atmosferdo
giilxana gazlarinin artmasina sobab olur. Bu giin
genis yayilmis elmi odobiyyat sixligi da
globallasmanin tasiri ilo baghidir va sohor
hoyatinda urbanizasiyanin giinii-giindan
artmasini, avtomobil sixligini, bunun otraf
miihita manfi tasirini, eloca do iqtisadi vo sosial
hoyatt vurgulayir [11]. Sahorlords kifayst gador
resurslarin olmamasi, qeyri-kafi infrastruktur
imkanlarinin mévcudlugu istehsal vo istehlak
sistemlorinds innovasiyalarin hoyat kegirilmasini
labiid edir ki, ohalinin hoyat keyfiyyati
yaxsilassin Vo miidafia olunsun. Oton 50 ilin asas
xarakteristikasi sohor ohalisinin siiratli artimi vo
avtomobildon istifadonin  genislonmosidir.
Nogliyyatin sixlig1 sohor hoyatina ciddi sokildo
tosir edir. Belo Ki, ailolorin ¢oxu sohor otrafi
oraziloro  kogditylindon — gedig-goligin  tomin
olunmasi {iglin bir ne¢o avtomobilo ehtiyac
yaranir. Imkansiz ailolor da sohor otrafi orazilords
1-2 mortabali, bazilari iso daha yararsiz evlords
moskunlasirlar. Beloaliklo, giinii-giindon akin va
digor tesarriifat moagsadlori {igiin nazardos tutulan
yararli sahalor azalir, eyni zamanda bu ailolords
olan avtomobillor ¢ox kohna vo ya yararliliq
miiddoti basa catmis oldugundan iqtisadi vo
ekoloji cohatdon daha zararli olur. Saharlarin bu
formada inkisafi noticosindo avtomobillordon
asililiq artir, yasayis yerlorinin uzaq olmasi
uygun olaraq nagliyyat xarclorinin, ekologiyaya
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vurulan ziyanmn artmasina, havamn daha da
cirklanmasina va digar problemlara yol agir.

franin  boyiik  sohorlorinde,  xiisuson
Tehranda sas-kily cirkliliyinin asas
qaynaqlarindan biri, bu ¢irkliliyin 15% -ni toskil
edon motosiklet egzozunun sosidir. Sas-kiiy
cirkliliyinin bagqa bir monbayi avtomobillordir
ki, bu da gohar nogliyyatinin toxminon yarisini
toskil edir [7]. Noqliyyat sektoru giilxana gazinin
boyiik bir hissasinin sarbost buraxilmasina gors
do mosuliyyat dasiyir, ¢iinki gililxana qazlar
tokco atmosferi ¢irklondirmir, ham do global
istilosmoays gatirib ¢ixarir.

Amerika Birlosmis Statlarinda noaqliyyat
problemlorino goro ildo toxminon 160 milyard
dollar itirilir, bu da o6lkenin “Gross Domestic
Product”- Umumi Daxili Mahsulun taxminan
1%-i demokdir. Son bir neg¢o il orzindo bu
gostarici sabit qalmigdir [10]. Davamli nagliyyat
sistemina nail olmagq tiglin dord sort talob olunur.
Baxmayaraq ki, metro daha siiratli vo daha yaxsi
xidmat gostorir, bu soboks miiasir soharin biitiin
ehtiyaclarin1 6domok imkanina malik deyil. Buna
goro bir ¢ox sohorlor miixtalif domir yol
sistemlarini, o ciimlodon tramvay, yiingiil domir
yolu naqliyyatini Vo iimumiyyatlo regional demir
yolunu inkisaf etdirmislor [8]. Bu g¢orgivads,
sohor nogliyyat sistemlori bizim icmalarda
davamli inkisaf tg¢lin holledici rol oynayir.
Davamli  naqliyyat ~ davamli  soharlarin
golocoayindo mithiim rol oynayir. Davamli
horokatlilik paradigmasina nail olmaq iigiin


mailto:ahadirantabriz@gmail.com

EKOENERGETIKA 1/2019

miioyyan sortlor yaradilmalidir. Arasdirmalara
gora, ictimai  nogliyyat  sistemi  sohor
kontekstinds dinamik va problemsiz bir sistem
Kimi gobul edilmisdir [11]. Buna baxmayaragq,
davamli vo optimal istehlak yanasmasi ilo otraf
miihit problemlorinin garsisin1  almaq {igiin
insanlarin moalumatini artirtlmaq ve istehlakei
davraniginin doyisdirilmasi vacibdir.

Elastik  sohoarlorin, urbanizasiya va
davamliliq konsepsiyalari: Davamli vo elastik
soharin asas sorti odur ki, ohali Gigiin keyfiyyatli
ictimai noagliyyat xidmati, piyada yollar1 vo
velosipeddan istifado edonlor {igin miinasib
yollar1 olsun [5]. Elastik sohar boéhran soraitinda
omakdasliq ti¢iin yararli olmalidir.

Nogliyyat asas foaliyyat sayilmir va insanlar
miiayyan bir mokandan basqa bir mokana getmak
ticiin noagliyyatdan istifado etdiklorindon bu bir
toroma foaliyyat hesab olunur [2]. Bu harakat
nogliyyat foaliyyotini ohato edir. Toassiif ki,
nogliyyat foaliyyatlori bu giino kimi tukanan va
atmosferi ¢irklondiran enerjilordon asilidir vo bu
vaziyyati doyisdirmak c¢ox ¢atindir. Ssharlori
elastik etmok - sohorlari els layihalondirmaliyik
ki, tobii vo qeyri tobii hadisslordon sonra az
zaman orzinds oavvlki halina qayitma gabiliyyati
olsun, masalon Yaponiyanin sohorlori kimi vo
sohorlori yasayis ti¢iin yararli vo insan faktorlu
halina ¢evirmok demoakdir.

“The World Energy Council” Diinya Enerji
Suras1 (1995), “Greene and Wegener” (1997)
noqliyyat1 digor sektorlara nisbaton, neftin osas
istehlakgilart kimi tosvir olunur. Bu baximdan,
davamlilig méveud va golocok nasillarin sosial,
igtisadi vo ekoloji aspektlorini homahang edir,
lakin vacibdir ki, ictimai nogliyyatin novlori
integrasiya  edilo  vo  miikommollosdirils.
Urbanizasiya davamli hayat torzino vo hayat
keyfiyyatino meyar ola bilor. Séziigedon sahado
nailiyyatlor oldo etmis boyiik sohorlorin
tacriibasine asaslanaraq, daha az tullanti istehsali,
resurslarin optimal istifadasi, glilxana qazlarinin
azaldilmas1 vo enerji somoraliliyinin artirilmasi
ilo bu magsodos gatmaq olar. Aktiv sosial hoyatin
ictimai foaliyyot saviyyalori vo ictimai qarsiligh
olagalori ictimai {insiyyst xiisusiyyatlori ilo
Olciiliir. Aktiv vo sosial cohotdon etibarli bir
sohor mohrumiyyatlorin asagi soviyyssi, giiclii
sosial birliyi, sosial tobogolor arasinda yaxsi
tinsiyyat Vo canliliq, kollektiv foal ruh vo
votondasliq qiiruru, hayat torzinin genisliyi vo
balansli miinasibatlor ilo tasvir edilo bilar.
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Avropada va diinyanin bir ¢ox 6lkalarinds
ictimai noagliyyat bir ekosistem olaraq ortaya
¢ixir va bir vasito kimi sahar arazilorinds inkisafa
tosviq edir vo aktiv inkisaflar {i¢lin istifado
olunur.  Sohorlordo  avtomobillorin  genis
istifadasi bizi maraglandirmur, ¢linki bu soharlori
bir mexanizma gevirir [5]. Biz Tehran vo digor
sohorlori miitloq avtomobil faktorlu goriirik vo
sohar idaragilarinin asas islarindan biri odur Ki,

avtomobillorin gedis-golis yollarinin
asanlagdirsinlar.  Beloliklo, Iranin  boyiik
soharlorindo,  xlisuson  Tehran  soharindo

avtomobil mosalalori prioritet halina golmisdir.
Aragdirmalar bunu demoys osas verir Ki,
avtomobillor insan amillorinin yerini almigdir.
Nagliyyatda davrams: Nogliyyat bir
istehlak vo pozulma sahasidir Ki, otraf miihit
mosalalarinin spektr genisliyi ila, mosalon: sos-
kiiy, ekosistemin ¢irklonmoasi, gozalar va istixana
qazit emissiyalart ilo baghdir [6]. Cox sayda
togkilat vo siyasot¢i bunu etiraf edir ki, hal-
hazirki  noagliyyat sistemi, nogliyyatin osas
gostaricilorino vo edilmis siibutlara osaslanaraq
davamli deyil vo global istilosms ilo vo zaman
kecdikco  davamliligi  azalir. Bu  sahodo
tokrarlanan todgiqatlar bir daha vurgulayir ki,
yeniliklar va yeni texnologiyalar bu problemlarin
hall etmok gabilyyatinds deyil. Bu xiisusils iglim
doyisikliyi vo texnoloji dayisikliys goro miimkiin

deyil. Ciinki nogliyyat tolobatinin davamli
artmast mohsuldarligi artinr  vo  ekoloji
problemlorin ~ aradan  galdirilmast  giin

texnologiyanin idarasi ¢atinlosir.
Avtomobillarin atraf miihits monfi tasiri
va avtomobillardan istifadaya olan mévcud
motivasiyalar: Bunu nozoro alaraq ki, soxsi
avtomobillorin istifadasinin artmasi vo bununla
olagodar problemlor o ciimlodon, istifads
edonlorin ¢oki artighgr vo bununla olagodar
xastaliklar, otraf miihitin ¢irklonmosi va s. Digar
torofdon, davamli inkisaf dglin bir tohsil
cor¢ivasinin yaradilmasit yalmis davranislarin
doyisdirilmasi {i¢lin ¢ox miihiim vo vacibdir.
Bununla bels, diisiinco vo davranig doyisikliyi
uzun miiddst davam edon prosesdir vo bu o
zaman mimkun olar ki, insan oz davranigini
doyisdirmak tigiin kifayat godar motivasiya olsun
[1]. “Young and Casey” avtomobildon istifado
edilmomosini biitovliikds bir “externality”-xarici
tosir kimi basa diisiilmasini toklif edir. Cilinki
avtomobildan istifado fordi davranisin vo hoyat
torzinin se¢imindon asilidir. Buna goro onlar
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sosial marketing nozariyyasindon ilham alirlar va
bu nazariyyays osaslanirlar ki, insanlarin kifayat
gadar motivasiyasi olarsa, onlar 6z davraniglarini
doyisorlor. Rasional foaliyyat noazoriyyasi va
Planlagdirilmig davranig nazariyyasi an taninmis
Vo ¢ox miizakiro  olunan  marketing
nozariyyslorindondir  vo  bu  nozariyysalarls
stiriiciiloro istehlak vo davraniglarin 6l¢iilmasi
konsepsiyasinin 9saslandirilmast miimkundur.
Buna osaslanaraq, davranisin néviino digqet
gostormok, eloco do subyektiv normalara va
sturlu  sokildo edilon davramislara nozarot
etmoklo novboti davranislarin neco olacagini
yiiksok diggotlo prognozlasdirmaq olar. Bundan
olava, bu hodoflor stiurlu sokilda edilon
davraniglara nozarot etmok ideyasi ila birlikdo,
real davranigin doyismoasinds do ohamiyyatli
doaracads effektiv olur, asas motivasiya amillorini
alir vo davranisa tosir gostarir.

Votondaslarin avtomobildon istifado
davranigin1 doyisdirmaklo timud eda bilarik Ki,
masin sixlig1 vo bununla yanasi sohordaki hava
cirkliliyi do azalacaq. Ictimai nogliyyatdan
istifado  modoniyyati formalasmayana goador
soharlords avtomobillorin yaratdig: ¢irklonmo va
zarardon (sas, hava, toprag, stress, sosial alagalor,
artiq ¢oki vo bununla bagli miixtalif xastaliklor,
artiq xarclor va s.) qlirtulmaga timid baslomok
olmaz. Ictimai nogliyyatdan istifade modaniyyati
formalagdiqda onun geniglonmasino ciddi tolabat
yaranacaq. Digor torafdon, hayat torzi davranis
Vo miinasibat doyorlari ilo alagalondirilir.

Sohorlards piyada vo ya avtomobillar tigiin
yeraltl vo yeriistii kecidlor insa edilir. Eloca do
avtomobillor ii¢iin doniib-qayitma korpiilori,
homginin sohordaxili sorq vo Qorb, simal vo
conub istigamatlorinds vo ya oksino magistral
yollar insa edilir vo edilocok. Bu islor
megapolislordo masin sixligini tomamils aradan
galdirmaq ii¢iin hoyata kegirilso do masin sixligt
homisalik hall olmayib va avtomobillorin giinii-
giindon artmasi ilo onlarin yaratdig: ¢irklonmo va
zorarlor 6ziinli mukommol sokildo  gostorib.
Nadoanss inkisaf etmis vo inkisaf etmoakds olan
Olkalorin goharlorinds soharlorin inkisafi belos
yalmis tsullar ilo davam edir. Hor halda
sohorlorin belo yalnig inkisafi vo geyri-diizgiin
yasayls torzimizdon yaranan otraf mubhit
problemlori, yararli torpaq sahslorinin mohv
edilmasi, resurslarin bu ciir istehlaki vo digar
mithum problemlorin hamisi 6ziimiizo geri
qayidacaq. Balka do bu problemlor siravi insanlar
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tiglin holo tam aydm deyil, amma alim vo
todgiqatgilar bunun fosadlarini aydin goriirlar.
Toassiif ki, diinyada bdyiikk maliyya sahiblori
insanlarin hayat torzini idars edir vo bu yolla
yasayls U¢lin lazim olan vo olmayan hor seyi
istehsal edorak, marketinq qaydalari ils insanlara
aldadib sarvatlorini daha da artirirlar. Galacayi
aydin goron alimlorin  xobordarliglar1  bu
maliyyacilora tasir etmir. Nogliyyat vo havanin
cirkliyinin aradan qaldirilmasi  bu  giinki
insanlarin yasayis torzinin vo davranisinin
doyismasini tolob edir. Lakin bu yuxarida geyd
olunanlara gbro ya miimkiin deyil, ya da ¢ox
cotindir.

Nagliyyat vo davamh inkisaf: Davamli
inkisafin ¢ox moqQsadli sistemlorin idars
olunmas1 konsepsiyasi sonaye inkisaf , sosial,
ekoloji vo igtisadi arasinda balans: ifads edir.
Otraf miihit va iqtisadi davamlilig1 nozaros alaraq,
hor ikisinin doqig prioritetlosdirilmasi vo otraf
miihito tasirlori vo olverigli iisullarin nozara
alinmas1 lazzmdir. Insanin tobisto tosirinin
naticaloring, tokco ohali artimi va txniki toraqqi
soviyyasindo deyil, eyni zamanda sosial-siyasi
durumdan asili sokildo baxmaq lazimdir [4].
Buna goro, istehsal va istehlak straf miihits ziyan
vurmamalidir. Nogliyyat iqtisadi vo otraf miihit
faydaliigr  kosismosindo  yerlogdirilo  bilar.
Nogliyyat iqtisadiyyatda imumi  kapital
mohsuldarliginda shamiyyatli bir artimi tomin
edir vo bununla da rahatliq hissini artirir
(lokomotiv nogliyyat). Digoar torofdon iso
nagliyyat diinyada tebii ehtiyatlarimizin payini
azaldir (enerji vo xammal, imumiyyotlo otraf
miihit). Nogliyyatin sosial davamlilig1 ilo bagh
“iqtisadi artim vo yoxsulluq arasinda slago™-yo
istinad edo bilorik. Nogliyyat sistemi giiclii
idaroetma tolob edir ki, nagliyyat sisteminin otraf
miithito manfi tosirlorini miiayyan etsin va bu
amillorin  tosirini miivafiq tsullarla azaltsin.
Nogliyyatin biitiin novlori otraf miihito zarorli
olmasina baxmayaraq, onlarmn tasirlorinin
miqyast vo tobioati forglidir.

XXI1 asrin alim vo miitoxassislori iqtisadiyyatin
qloballasmasi, bazar talablori, innovativ biznes
tocriibalori (tochizat zoncirinin idaro edilmasi
daxil olmagla) ils olagodar olaraq fikirlorini daha
cox beynolxalg nogliyyata yonaldiblor. Bir ¢ox
alimlor nogliyyatin tohliikasizliyi va nagliyyat
sisteminin artmasi noticasinds artan otraf miihit
problemlarinin halli ti¢lin ¢oxlu yollar arasdirib
Vo bu haqda miixtalif metodlar, texnologiya va
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todbirlor gormoayi toklif ediblor. Sohor nagliyyat
sistemlorinds davamli inkisafa nail olmaq ti¢iin
bu prosesin bir sira tamamlayict mogamlari tohlil
edilmalidir:

1. Nogliyyat vasitolorine  talabatin
azaldilmasi: Bu fordi nogliyyat vasitoalorindan
istifadonin azaldilmas1 vo insanlart ictimai
nogliyyat vasitalorindon istifadoys Vvo vya
biotexnoloji nagliyyatdan istifadays, eloco do
piyada gozmoya tosviq etmok demokdir. Texniki

cohotdon piyadalar tigiin kiigalarin
prognozlasdirilmasi (ya bolgalor) vo velosiped
marsrutlart, mohdud yol saholori, soharin

avtomobil sixlig1 olan orazilorinds avtomobil
mohdudiyysatlori va s.
2. Miixtalif naqgliyyat névlarinin istifadasi:

birlosma, borabar paylanma vo nogliyyat
novlaring kifayst gadar ¢ixis.
3. Nogliyyat innovasiyasini artirmaq:

Vatondaslarin xiisusi ehtiyaclarini qarsilaya bilon
miasir, siirotli vo samarali ictimai naqliyyat
vasitalorinin istifads edilmasi.

4. Nogliyyat ehtiyaclarinda rasionallig
artirmaq: Nogliyyat ehtiyaclar1 tiglin istifados
olunan sohar orazilorinin azaldilmasi, avtomobil
sixliginin - moanfi  tosirlorindon  6trii  saholoarin
gorunmasinin artirilmasi.

Saharlarda naqliyyat sisteminin
davamhhgmin artirilmasi yollari: Ictimai
naqliyyatin prioritetlorini inkisaf etdirmok: Pan-
Avropa proqramlarinda, [(Transport, Health and
Environment Pan-European Programme (THE
PEP) secretariat, 2014) - (Noqliyyat, Saglamliq
Vo Otraf miihit Pan-Avropa Proqram1 (THE PEP)
katibliyi, 2014)] noqliyyat, saglamliq vo otraf
miihitlo bagh bir sonad vo meyar olarag togqdim
olunubdur. Programimn miisbot torofi burada
piyada gedis-golisinin artirtlmasi vo velosipedlo
ictimai nagliyyat vasitalorinin istifadasi kimi
masaslalarin isiglandirilmasidir ki, bu da sohor
miihitinin keyfiyystini yaxsilagdirir. Diinyanin
on ¢ox avtomobil sixligi olan saharlorinds, 0
ciimlodon Paris, Barselona, Stokholm va London
kimi goharlorda velosipedlorin harokati {igiin bu
sohorlorin  infrastrukturlarinin  yenilogdirilmasi
ilo  velosipedlorin istifadesi  {iglin  sorait
yaxsilagdirilmis vo naticads avtomobil sixligi
azalmisdir. Hotta tixaclarin qarsisini almagq tiigiin
bu sohoarlards yiiksok tixacli yollara daxil olmag
ticlin 6danislar do nozors alinmisdir.

100-don g¢ox oOlka ictimai nagliyyata
investisiya togviq etmok ii¢tin milli vo transmilli
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siyasi todbirlar hoyata kegirmigdir. Yiiksok golir
saviyyasi olan bir ¢ox 6lkalorda ictimai nagliyyat
diizgiin qaydada tonzimlondiyindon  fordi
nogliyyatda tohliikosizlik daha ¢ox miisahido
olunur. Amma asagi vo ya orta golirli 6lkalords,
eloco do inkisaf etmokdos olan igtisadiyyatlarda
bu mosaloys nozarst edilmir, naticoda
xosagolmoz  hadisalorin  ¢oxalmasina  gatirib
cixarir. Hokumatlor ictimai nagliyyat sistemina
olverisli, tohliikkesiz girisi tomin etmoalidirlor.
Hindistanin Ahmedabad sohari tranzit avtobuslar
sisteminin ugurlu tatbigina géro 2010-cu ilds
“Davamli Noqliyyat Inkisafi” miikafatina layiq
gorilmiigdiir. Avtobuslar xiisusi bir xoft iizro,
velosiped siiranlar va piyadalar da 6z marsrutu ilo
rahat horokot edirlor. Bu sistem otraf miihitin
cirklonmasini azaltmaqla yanas1 velosipeddon
istifado edorak, eloco do piyada gedis-golisi ilo
insanlarin saglamligina da xidmat gostorir.
Buenos — Ayres sahari (Argentina):
Avtomobillarin gedis - galisi ti¢iin
hazirda 10 yol var, qalan orazilor “Surface
Subway” (yeriistii metro) torafindan
tutulmusdur. Bu ictimai nagliyyat vasitasi metro
rahatligin malik avtobuslardan ibaratdir. Bu giin
bu sohordo 40 dogigolik yol orta hesabla 14

dagiqgo gakir.
Suvon sahari (Seul): ©halido miioyyan
tosovviirlorin  yaradilmas1  iiciin  bir ayhq

festivallar toskil olunur. Burada shaliys gostorilir
Ki, avtomobilsiz bir miihit onlara gozal hisslor
bagislaya bilor. Bu planin hoyata kecirildiyi
giindon etibaron bir ¢ox infrastrukturlar
saxlanilib vo hofto sonlar1 festival zamani
avtomobil olmayan mokanlar daha ¢ox
moshurlasib.

Indore sohari (Hindistan): 6 millik yiiksok
stiratli Xidmat avtobusu 70 millik sobokonin ilk
boyik addimi idi ki, miivaffagiyystlo hoyata
kecirildi.

Lanzhou sohoari (Simal-garbi Cin): Bu
sohor Asiyanin an bdyiik yiiksok siiratli avtobus
nogliyyat sisteminoa malik iki soharindan biridir
ki, velosiped ilo inteqrasiya etmisdir (bunun
iclin 14,000 stansiya planlasdirilmisdir). Bu
sohor velosiped parki vo yasil velosiped yollar
ilo togdirslayiqdir.

Miiasir sohar idaragiliyindo davamh
nagliyyat mahsullarinin niimunalari: Bu giin
nogliyyat  sektoru  mohkom  hidrokarbon
yanacaqlardan asilidir.  Bu  osasen iglim
doyisikliyine vo atmosferds karbondioksidin
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artmasi ilo alagadar digar problemlara sabab olur.
Bu mosaloni sistemli perspektivdo nozoardan
kegirmak lazimdir. Yol nagliyyat sisteminda
hidrokarbon  yanacaqlarin  artan istifadosi

giilxana qazlarinin emissiyalarinin artmasina
gotirib ¢ixara bilor. Daha dogrusu, inteqrasiya
olunmus sistem halloring, borpa oluna bilan
enerjilora, evlordo vo digar infrastrukturlarda
yiiksok

effektivliyino goro barpa olunan

Aeromovel yerin sothindon bir ne¢o metr
yiiksoklikdo avtomatik nogliyyat sistemidir vo
yiingiil vo miiharriksiz nagliyyat vasitalorindan
ibarotdir. Aeromovel sistemi pnevmatik enerji
texnologiyasina malikdir. Bu sistem “Elevated
marsrutu” igarisinds olan kanallar vasitasi ilo
havani artirmaq {g¢iin  on yiikksok enerji
somaraliliyi olan sabit porlordon istifado edir.
Sistem imkan yaradir ki, havanin tosiri ils
nogliyyat vasitosindo platformaya baglanmis
parlar harakat edarak polad tokarlari irali italasin.
“Coester”-in sozlarino goro, sistem
¢ox asagi istehsal vo xidmat xarclorina malikdir
vo avtomatik nogliyyat sistemina uygun
kategoriyalara boliiniir. Ciinki 0, yalniz sornisin
dasimalar1 sistemi ilo idars olunur. Buna gors,

enerjilorin alinmasi ii¢iin lazimi1 texnologiyalarin
totbigine, enerji saxlama hallorina, agilli
sistemlara vo elektrik masinlarina giinii-giindon
maragin artmasi gézlanilir [9].

Aeromovel sistemi: 100% avtomatik bir
vasitadir vo sohorlordo ictimai  noagliyyat
sistemindo istifado oluna bilon bir alternativdir
[sokil 1].

akil 1: Manba: Barcellos de Paula and Marins, 2017; Coaster, 2017- Aeromovel sistemi

aeromovel hom ictimai, hom ds ki¢ik nagliyyat
sistemlori ti¢iin istifado oluna bilar. Cadvalds bu
sistemin bozi osas xiisusiyyatlorini qeyd
etmigom. Sonaye porlori aeromoveli idara etmok
liclin sarnisin stansiyalarinin yuxari hissasinda
yerlosdirilir [3].

“Coester”-in s6zlorina goro, sistem ¢ox asagi
istehsal vo xidmot xarclorine malikdir va
avtomatik  nogliyyat ~ sistemino  uygun
kategoriyalara boliiniir. Ciinki 0, yalniz sornisin
dagimalari sistemi ilo idaro olunur. Buna goro,
aeromovel hom ictimai, hom do kigik nagliyyat
sistemlori ti¢iin istifado oluna bilar. Cadvalds bu
sistemin boazi osas xiisusiyyatlorini geyd edilib
[cadval 1].

Cadval 1: Aeromovel asas xiisusiyyatlori, Monba: Barcellos de Paula and Marins 2017

asag1 xorclori

Umumi Xiisusiyyotlor | Mohsuldarliq Tohliikasizlik Rahatliq

Onun sohor miihitine | Layihoayo goro, saatda | Ekoloji vo davamli, | Beynolxalq

stirotlo yerlogmasi vo | 40 min sornisin dastyir | alavo sistemlorin idars | standartlara uygunluq
inteqrasiyasi edilmosi bacarigi

Totbigo qoyulan asagi | Titroma Vo Sas-kiiya | Elektromaqnit tasirlori | Nogliyyat —sisteminin
sormaya, istismar vo | qarst yiiksok | olmur rohborliyi  xottlords
texniki xidmatlain | izolyasiya yiiksok Kifiyyatlo

foaliyyat gostarir

Sistemin asag1 ¢okisi

1,10 m / s-o godor

Sistemds nogliyyatin

Olil insanlar tigiin giris

sobabindon asag1 | stiratlondirilmasi bir-biri ilo
enerji istehlaki toqqusmasina imkan
yoxdur.
Xott tamamilo | ©moaliyyat Zolzalo halinda, | Sassiz miiharriklor
avtomatikdir, parametrlori stirat | tohliikasizdir.
Nogliyyat  vasitalori | profillorinin se¢imi vo
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yiingtldir vo raylar | enerji istehlakinin

tizorinda islayir. | migdari ilo

Texnologiya tomizdir. | tinzimlonils bilor.

Beynolxalq 80 km / s siiroto catar | Hom do araliq elektrik | Stansiyalara asan giris
standartlara uygundur kasilmasi ilo islayir.

Sonaye porlori aeromoveli idaro etmok iigiin

sornisin  stansiyalarinin  yuxari  hissasinda
yerlosdirilir [3].
Ilk aeromovel layihasi 1989-cu ildo

Indoneziyanin Cakarta sohorinda, otraf miihit
parkinin igarisinds hoyata kegirilmisdir. Bu xatt
3,6 kilometr uzunlugunda olub, bura 6 stansiya
daxildir vo bu giina godar ¢ox yaxst islayir. 2013-
cii ildo aeromovel Braziliyanin Porto Alegre
sohorindo  qurasdirilmigsdir.  Layiho  metro
stansiyasini

Braziliyanin Kanoas soharinds aeromovelun
basqa bir layihasi 18 kilometr uzunlugunda vo 27
stansiya ilo insa edilir. Los Anceles, Rio Negro
[sakil 2], Medellin, Kolumbiya, Yohannesburq,
Conubi Afrika, Berlin, Almaniya kimi digar
sohorlor vo Panama, Argentina kimi dlkalor bu
nagliyyat vasitasinin hayata kegirilmasi ilo bagh
aragdirmalar apartb. Aeromovel sistemi otraf
miihito zoror vermir vo eyni zamanda boyiik vo
orta Ol¢iilii soharlordo nogliyyat problemlorini

-

hall edir [3].
|

4.

Sakil 2: Manba: Barcellos de Paula andMarins, 2017- Braziliya Porto gr Aeromovel

sistemi

Polsanin Smile soharinin elektrik avtobusu:
Polsada sohor nogliyyatinda istifado olunan
davamli mohsul tobii miihito daha az manfi tasir
gostorir. Bu elektrik avtobusu Polsada (CS10E)
adl ictimai naqliyyat sirkotino aiddir. Bu avtobus
“AMZ Kutno Sp.Zo.0” sirkoti torafindon
diizoldilmisdir vo onun istiin vo davamh
xtisusiyyatlorindon biri odur Ki, harokat vo
dayanma zamani vibrasiya vo ya Saslor olmur.
Belo ki, avtobusun igarisinds yalniz qizdiricinin
sosi esidilir. Isiq sistemi LED-lorlo tochiz
olunmusdur vo avtobusun qapisi saglamlig
mohdud insanlarin ehtiyaclarint 6domak {igiin
firlanan rampa ilo tachiz olunmusdur. Avtobuslar

lityum-ion batareyalar1 ilo tochiz olunmus vo har
dofo doldurmagla 240 km masafoni got eds bilir.
Kohno dizel yanacaqli avtobuslar tam dolu
yanacaq ¢ani ilo 300 km yol got edir. Batareyanin
doldurma miiddoti doldurma qurgusundan
asihidir: ogor doldurma qurgusu 32 Amp olarsa,
yiikloma prosesi 8 saat davam edir, amma 220
Amp olan doldurma qurgusu ilo yiiklomo
miiddati bir saata endirilir. Nogliyyat xarclori
onanavi avtobusdan daha ucuzdur. Bu elektrik
avtobuslari ham davamli inkisaf problemlarinin
hollino komok edir, ham do otraf muhitin
qgorunumasina Xidmat etmoklos otraf miihitin daha
az ¢irklanmoasina sabab olur.

NOTIiCO

Nogliyyat bir arteriya damaridir ki, xidmat komponentlorini, ticarat, sonaye va kond tasarriifatini
hom milli, hom do beynolxalq saviyyads bir araya gatirir vo bu sahslorin inkisafina darin tosir
gostarir. ©Onanavi olarag, naqliyyat infrastrukturunun inkisafi baximindan texniki, iqtisadi, maliyys,
otraf miihit, yol tohliikasizliyi vo orazilordon istifado aspektlori giymotlondirilir. Texniki baximdan,
owolca infrastrukturlarin fiziki inkisaf soviyyasino diqgot yetirilir. Iqtisadi va digar mosalalor
baximmindan, soxsi avtomobil istifadasinin monfi naticalorini, masalon tixaclarin yaranmasini,
tixaclarda zaman itkisini va bir sira digor manfi hallar1 diqqat morkazinds saxlamaq lazimdir.
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Nogliyyat vasitalorinin odalstli paylanmasi yolu ilo sosial odalotin inkisafi vo nagliyyat
vasitolorinin biitiin kateqoriyalarinin vatondaslarin istifadosi {iglin olg¢atan olmasi, shalinin
yerlasdirilmasi, faaliyyatlor, metro stansiyalarinin mokan strukturunun diizalisi vo tokmillogdirilmasi,
Votondaslarin ictimai nogliyyatdan vo torpaglardan istifadssinin inteqrasiyast moqsadlori hoyata
kecirmokda shalinin maksimum istirakinin tamin edilmasi stansiya komplekslari soklindadir.
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ROLE OF URBAN TRANSPORT IN ENVIRONMENTAL ISSUES IN IRAN
A. S. Mesrizadeh

Today, various problems in the transport industry of cities

Initiation, including air pollution, car accidents and economic losses, requires continuous
transportation. From this point of view, it is important to define and establish priorities in the policy
of continuous navigation. Along with this, changing consumption patterns and changing the behavior
of the population is one of the main measures taken by city managers, since no positive result can be
achieved without consuming consumption and rational planning of any vehicle. The world today is
the world of cars. The reason why our transportation problem in Iran is not solved is that there is no
serious interest in resolving this issue, as well as in using the funds. We are looking for the highest
efficiency with the least activity and resources. Officials and officials in our country are looking for
a change of the problem instead of solving the problem, which in turn causes pollution, the density
of the machines, as well as greater complexity in these problems. This article was compiled with an
analytical and analytical review based on documentary and library information.

Key words: transport, sustainable development, behavior, consumption, density.

POJIb TOPOACKOI'O TPAHCIHOPTA B KOJJIOTUYECKUX IMPOBJIEM B UPAHE
A.C. Mepcusane

CeronHs pa3ianuHble MpoOIeMbl B TPAHCIIOPTHON OTpaciau ropofoB MHuIMupoBaHue, BKIOYas
3arps3HEHUE BO3JlyXa, aBTOMOOWJIbHBIE aBapUM U SKOHOMUYECKHE MOTEpH, TpeOyeT HenpepbIBHON
TpaHCOPTUPOBKU. C ATON TOUKH 3pEHUS BAKHO ONPEAETUTh U YCTAHOBUTH IPUOPUTETHI B MOJIUTUKE
HENpephIBHOTO cynoxojacTBa. Hapsay c¢ »TUM HM3MeHeHue Mojienell moTpeOiaeHus U U3MEHEHHe
MOBE/ICHUS HACEJEeHMs SIBJISETCS OJHOM U3 OCHOBHBIX Me€p, NPUHUMAEMBIX TOPOICKUMU
MeHe[)KepaMH, TOCKOJIbKY HU OAMH TOJOXXHUTEIbHBIM pe3ylbTaT HEe MOXKET ObITh JOCTUTHYT 0e3
noTpebsieHus: NOTpeOIeHUsI M PAallMOHAIIBHOTO IJIAHUPOBAHUS JIFOOOTO TPAHCIOPTHOTO CPENICTBA.
Mup cerogus - mup aBToMoOwied. [IpuuuHa, Mo koTopoi Hamia mpobiemMa TPaHCIOPTUPOBKU B
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Hpane He perieHa, 3aKII0YaETCA B TOM, YTO HET CEPhE3HON 3aMHTEPECOBAHHOCTH B PELICHUU 3TOTO
BOMPOCA, a TaKkKe B HCIIOJIb30BAaHUM CPEACTB. MBI HINEM HaWBBICHIYIO 3(PQEKTHBHOCTh C
HaMMEHBIICH aKTUBHOCTBIO M pecypcamu. JlOJDKHOCTHBIE JMLA ¥ O(UIMalbHbIC JIMIA B Halei
CTpaHe UIYT U3MEHEHHE MPOOIEMbI BMECTO PEIICHHS IPOOJIEMBI, YTO, B CBOIO OYEpE/lb, BHI3BIBACT
3arpsi3HEHUE, ITIOTHOCTH MAILIMH, a TAK)KE OOJIBIIYIO CIOKHOCTH B ATHX IIpodiaeMax. ITa cTaThs Oblia
COCTaBJICHA C AaHAJMTUKO-aHAJTUTUYECKHUM 0030pOM HAa OCHOBE JIOKYMEHTAJIBHOW M OMONIMOTEUHON
uHpOpMaIuu.
KiioueBble ¢10Ba: TPaHCIIOPT, YCTOMYMBOE pa3BUTHE, TOBEACHUE, TIOTPEOIeHUE, TNIOTHOCTb.
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magistrant N.A. Omorova,
S.F. Cafarova
Ganca Dovlat Universiteti
E- mail: Nargiz.eko@gmail.com
Acar sozlar: atmosfer, bitki, ¢irklonma, ekologiya,

fotosintez,

sor,qatiliqg, ftor,xlor,metobalizm,

torpagin erroziyast

Hava atmosferinin ¢irklonmasi on tohliikali
ekoloji faktor olub, bitkilora, canli aloms,
heyvanlara vo insan saglamligina monfi tasir
gOstorir.  Xisusi  ilo  bitkilor  havanin
cirklonmasina oldugca hassasdirlar[1-4].. Ciinki
onlarda gedon fotosintez prosesino bu vaziyyat
pis tosir edir. Havanin ¢irklonmasindon sonra
onun tesiri moanbayindon yiiz kilometrlarlo
uzagda Ozlnl gostorir. Sanayeds amolo galan
zohorli qazlar bitkiloro tosir edorok onlarin
orqganlarini pargalayaraq bitkilori mohv edir.
Havanin etilen,aseton,metan, vo digor bu kimi
maddolorlo ¢irklonmoasi bir ¢ox agac bitki
novlorinin  xiisusi il payiz dovriindo
fenofazalarinin azalmasina, onlarin qarigsmasina
va zoglarin daha tez bir zamanda odunlasmasina
sabab olmusdur.

Neft vo neft birlosmalori do bitkilarin inkisafina
cox pis tosir gostorir, onlarin ¢igokloma vo
meyvavermasinin  baslanmasini  ohamiyyatli
daracada longidir.

Texnogen tullantilar naticosindo atmosfers daxil
olan kiikiirdiin da bitki oranizmlaorine az ziyani
doymir. Kiikiird bitki ii¢iin mineral qida elementi
sayilir. Az miqdarda vo asagi qatiligda onun
birlosmolori  kond  tosorriifat1  bitkilorinin
boyilimasino vo mohsuldarligina stimullasdirici
(horokotverici) tosir  gostoriR[4-6].  Yiiksok
konsentrasiyada  kiikiird  bitkide  fizioloji
pozuntular yaradir vo mohsuldarlig1 xeyli asag
salir. Kiikiirdiin ¢irkli birlosmalori fotosintezo do
moanfi tosir gostarir. Kiikiird-2-oksid yarpaglarda
xlorofilin miqdarim1 azaldir. Otraf miihitin
kiikiird vo onun birlogsmalari ilo intensiv sokildo
cirklonmis oldugu orazilords biton bitkilor suya
daha ¢ox tolobkar olurlar. Onlar daha mohsuldar
olmaq ticlin mohsuldarliq vahidino goéro daha
¢ox su istifads edirlor.

Q.S.Maommadov, M.Y .Xoalilov %)
S.Z.Mommoadova qeyd edirlor ki, kond tosarriifatt
okinlarini ftor tullantilart manbayindon 3 km-don
yaxin mosafods becormok olmaz. Mialliflor
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texnogen tosir - otraf miihit-bitki-heyvan-insan
sisteminin  istiqgamoti  vo  qarsiligh  olaqgo
xilisusiyyatlorinin  sxemini vermiglor. Ftorla
cirklonmis yemin tomiz yemlo qarigdirilmasi
moqgsadauygundur. Ftorun taxil bitkilorinin
mohsuldarligina neqativ tosirini azaltmaq {igiin
onlarin 0,1%-1i kalsium selitras1 ilo ¢ilonmasi
faydalidir.
Miolliflorin qeyd etdiyi kimi, azot 2-oksid
fotokimyovi reaksiyada istirak edir, noticods
giicli oksidlogdiricilor omoalo golir (ozon va
peroksiasetilnitratlar). Kiikiird 2-oksidlos birlikda
NO: turs aerozollar vo yagimtillar ¢iromolo
gotirir. Azot 2-oksid az miqdarda bitki {igiin
mineral qida vazifasini yerina yetirorok, fizioloji
proseslori (fotosintez, ziilalin biosenozu vo b.)
stimullagdirir. Bitki torofindon udulan azot-
oksidi bu sxem tlizra metobolizm kegirir:
NOx+NO3-NO2-NOs-amin tursulari-ziilallar
Torpaqda vo eloco do havada agir metallarin
miqdarinin yol verilon haddon (YVH) artiq
olmas1 ( texnogen ¢irklonma) noticosindo
bitkilords bir sira tohliikali proseslar bag verir ki,
bu da onlarin vegetativ vo generativ orqanlarinda
homin toksiki maddslorin akkumulyasiyasi ilo
baghdir. Trofik zoncir vasitasi ilo belo toksiki
maddolor sonda insan orqanizmina diisorok orada
tohliikali xastaliklorin, ilk n6vbada da bad xassali
sislorin omolo golmasino sorait yaradir. Belo ki,
aparilan aragdirmalarin  noticesindo  molum
olmusdur ki, iri noqliyyat yollarinin yaxinliginda
biton otlarla qidalanan inoklorin  siidiinde
tohliikoli agir metallar, o climlodon do stronsium
askar edilmisdir.
Bitkilor texnogen tullantilara miixtolif ciir
reaksiya gostorirlor. Toksiki yiikiin artmasi ilo
bitki toxumalarinda kimyavi zoharli maddslorin
toplanmasinda qanunauygun olaraq bitki
novlarinin oksariyyastinds forq azalir.
Bitkilorin organlarimin zadolonmasi iki qrupa
ayrilir:
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Gorilinen zadslonmo - bu bitkinin yarpaqglarin
saralmasidir ki, bunun da noticosindo yarpaqlar
deformasiyaya ugrayir.

Gizli zodslonmas - bunun da noticosinda bitki
mohsuldarligin itirir (¢linki onlarda fotosintez
prosesi  zoifloyir),  yarpaqlarda  madolor
miibadilesi pozulur (metobolizm),toxumalarda
toplanmis zohorli maddoalor qocalma prosesini
stiratlondirir co ziyanverici hogoratlarin foalligini

artirir. Atmosfer havasinin bitki alomino vurdugu
ekoloji ziyanin arasdirilmasi on aktual bir
problemdir. Bunu nozors alaraq bu isdo Abseron
yarimadasinda miiossisolor torofindon atmosfer
havasina buraxilan zohorli qazlarin qatiligini va
onlarin flora vo faunamiza vurdugu ekoloji
ziyan1 aragsdirmisiq. Aparilan elmi-toqiqat islori
asagidaki codvaldo verilmisdir.

Cadval 1.

Havada olan zororli qazlarin gatiliglari,atmosfer havasinda vo bitkilordo

No | Havani zoharloyon qazlar Norma Toyin olunmusdur
1. | Azot iki oksidi 0,04 0,047

2. | Kukird anhidridi 0,3 0,5

3. | Ammonyak 0,04 0,50

4. | Toz 0,15 0,5

5. | Sulfat tursusunun buxarlari 0,20 0,30

6. | Florun gazvari birlosmolori 0,02 0,05

7. | Formaldehid 0,003 0,035

8. | Xlor 0,06 0,1

Sohorlords ekoloji voziyystin normal olmasi
ticlin asagidaki gostaricilora amal olunmalidir:

1 — Tamiz sahs (havada SO2- nin gatiligi 0,0011
ma/md);

2 — Zoif ¢irklonmis saho (havada SO2 — nin
qatihig1 0,012 mqg/ m®);

3 — Orta g¢irklonmis saho ( havada SOz — nin
qatilig1 0,024-0,03 mg/ m®);

4 — Koskin girklonmis saho ( havada SOz — nin
qatilig1 0,041-0,080 mg/ md);

5 — Ifrat cirklonmis saho ( havada SOz — nin
qatiligi 0,080 mqg/ m® artiq olduqda)

Toyin olunmusdur ki, bitkilarin zohorli gazlarla
zodolonmasi  on  ¢oxu  isiglandirmanin,
temperaturun artmasi vo havanin nisbaton nomli
oldugu hallarda kaskin siiratlonir.

Bitkilorin zohorli qazlardan qorunma iisullarini
Y.R. Kulagin torafindan otrafli 6yronilmisdir. Bu
mogsadlo 0, bitkilorin qazadavamliliginin 9
formasini toyin etmisdir: anotomik, fizioloji,
regenerasiyon, popision, biokimyavi, gabitinal,
fenoputmik, anbiotik va senot.

Bitki alomino an miihiim ekoloji tasir edan tursu
qazlaridir. Bu gazlar bitkilara tasir edarok onlarin
maddolor miibadilasini  pozur vo an osasi isd
fotosintez prosesini dayandirir.

Xarici Olkoalordo havanin buraxilabilon haddi
(SO —nin) 0,015 mg/m® toyin olunmusdur.
Atmosfer havasinin tozdan tomizlonmasinda
taxil sahoalorinin (okinlorin) mithiim shamiyyati
vardir. Ekologlarin  hesablamalarma goéro 1
hektar meso sahasi 68 ton tozu saxlaya
bilor.Respublikamizin yol konarlarinda
EKVALIT agaclarimin yollarin konarlarinda
okilmasi agacda olan listlorin kiitlasindon 15 dafa
¢ox tozu Oziindo saxlaya bilor. Belaliklo demok
olar ki, atmosfer havasinin ¢irklonmasinin
qarsisin1 almagin an asas yollarindan biri sanaye
miiassisalorinin  orazisinde  “kagic slizgoc”
yaratmaqdir. Bu moqQsadlo yeni gazadavamli
agaclar okmok, zohorli qazlart tomizlayici
qurgular qurasdirilmalidir.

Miiossisolordo  sanitar miidafio sistemlarinin
sahasi on azi 1000 m enindo vo 100- 500 m
radiusda olmalidir.

ODOBIYYAT
Sultanov R., Sadiqova N., Atasova U., Umumi ekologiya. Ali maktablar iiciin darslik. Baki-2010.384
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Zamanova A.P. Abseron soraitindo havaya atilmis radiasiyanin udulmasinda bitkilorin rolu /
Beynolxalq elmi konf. mater. “Biomiixtaliflik vo bitkilorin introduksiyas1”. Baki, 2009, I hisso, s.
183-185.

6. CxanspoB A.C. XapakTep v MaciiTad ¥ BIUSHUS Ha OKPYXKAIOIIYIO CPEy OTXOI0B
HedTenepepabaThIBAIONINX M XUMHUYECKUX Tpeanpustuid. Anras bapuay — 2008, 155¢

INFLUENCES OF TECHNOGENIC CONTAMINATION ON PROPERTIES OF SOILS
Omorova N.A., Caforova S.F.

In-process investigational influence of contamination of soils heavy metals on properties of soils,
chemical composition of soil solution, productivity and quality of vegetable products "worked out
receptions” of recultivation of soils of Absherona . Studied physical and chemical properties of
muddy soils. Efficiency of some traditional and unconventional methods of recultivation of muddy
soils is investigational. In additional weight solution determined general acidity, maintenances of
etroleum heavy metals, to the calcium organic substances.

BJIMSTHUSI TEXHOTEHHOI'O 3ATPSI3BHEHUS HA CBOMCTBA ITOYB
Omaposa H.A., I:xxadapoBa C.D.

B pabote uccienoBan BiaMsSHUE 3arpsi3HEHUS TOYB TSHKEIBIMU METaJJIaMU Ha CBOMCTBA MOYB,
XUMHUYECKHAN COCTaB ITIOYBEHHOI'O PACTBOPA, YPOKAMHOCTh U Ka4€CTBO PACTUTEIBHOU NMPOAYKIIMU
«pa3paboTaHa MPUEMbI» PEKYIbTUBALIMH [10YB AmiepoHa. M3yyeHa PU3NKO-XUMHUECKUX CBOWCTB
3arps3HEHHBIX 1M04B. MccnenoBana ek THBHOCTh HEKOTOPHIX TPAAUIIMOHHBIX U
HETPaIUIIMOHHBIX METOJIOB PEKYJIbTUBAIIMH 3aTPSA3HEHHBIX TOYB. B mpruBecHOM pacTBope
OTIPEACIISITN OOIIYIO TIMHEPATH3AIUI0, KHCIIOTHOCTh, COJEPIKAHUS HEPTIHBIX TSDKEIIBIX METAJIIOB,
KaJbIUSM OPTaHUYECKOTO BEIIECTB.
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UOK 54.057

Cs-OLEFINLORIN BORK SUPERTURSU UZORINDO OLIQOMERLOSMOSI
S.S.Ismayilova, S.Q.9mirov, T.I.Ayralova
Azdrbaycan Dovlat Neft vo Sonaye Universiteti
Xiilasa: Hepten-1-in y-Al,O3 asasinda hazirlanmig yiiksok tursuluga malik olan katalizatorlar istirakinda
dimerlasdirilmoasi (oligomerlagdirilmasi) prosesi tadqiq edilmigdir.

Miiayyan edilmisdir ki, miixtalif sulfat tarkibli birlogmalor torafindon modifikasiya edilmis aliiminium oksidi
bark supertursudur va heksen-1 va tsikloheksenin oligomerlasma reaksiyalarini kataliza edir. Bu yolla alinmuis
oligomerlar sathi aktiv birlagsmoalorin istehsalinda istifada edila bilor.

Acar_sozlor: Hepten-1, tsikloheksen, kataliz, vy-
Al>03, dimerlagsma, bark supertursu.

Izopropil spirti istehsalinda diizopropil efirinin
miitloglogdirilmasi  kalonunun kub qaliginin
gaynama temperaturu 140°C—ya qodor olan ilk
fraksiyasininin baglangic qaynama temperaturu
67°C, son gaynama temperaturu iso 85°C
olmusdur.

Nozoro alsaq ki, Cs olefinlori va diizopropil
efirinin qaynama temperaturlar1 (miivafiq olaraq
41,247-73,2°C vo 68,5°C) gostarilon interval
daxilindodir onda bu fraksiyanin osason bu
karbohidrogenlordon ibarot oldugunu forz edo
bilorik.

Heksen 06zii, Cs olefinlorinin dimerlori va
trimerlori  sonaye miqyasinda  alkillosma
proseslorindo alkillosdirici agent kimi istifado
edilir. Odur ki, hamin fraksiyanin torkibinds olan
Ce olifenlorinin ilk ndvbads dimerlara ¢evrilmasi
prosesinin dyranilmasi elmi va praktiki cahatdon
magsadauygun sayilir.

Heksenin dimerindon yan zoncirindo karbon

atomlarmin sayt 12 olan alkilbenzollarin
alimmasinda istifads edilir.

Bu mogsadlo ilk ndvbado  hepten-1-in
dimerlogsmasinin,  xiisuson do  heterogen

katalizator istirakinda dyronilmasi 6nomlidir.
Asagida ilk névbados hepten-1-in Al2O3 asasinda
hazirlanmis  yliksok tursuluga malik olan
katalizator istirakinda dimerlosdirilmasi
(oligomerlogdirilmasi) prosesinin hoyata
kegirilmasi {izra todqiqatlar vo onlarn naticalari
verilmisdir.

Asagr molekullu olefinlorin oligomerlogmasi
maye yanacaqlarin qaz yanacaqlarindan hasil
edilmasi ticiin perspektivli bir tisuldur.
Molumdur ki, etilenin buten-1-0 ¢evrilmosi,
asason NiSOg4 / ZrO2, NiSO4 / TiO2, NiSO4 /
Al>03 bark supertursularin istiraki ilo bas vera
bilor [1-4]. Eyni zamanda, etilenin ¢evrilmo
mohsullarmin torkibinde daha yiiksok molekullu
olefinlor (CnH2n, n> 4) yoxdur, bu da yuxarida
verilon soraitdo buten-1-in sonraki
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oligomerlasma girmayacayini
gostorir.

Daha ovval niimuns olaraq bir ne¢o model
reaksiyalar1  istifado  edilorok  olefinlorin
oligomerlogsmosi reaksiyalarini yerino yetirmok
ticlin bir ne¢o supertursu (sulfatlasmis qurgusun,
titan, sirkonyum oksidi) istifado etmok imkani
arasdirilmis vo xiisuson, heksen-1-in C12 - Cx
oligomerlorinin garisigina cevrilmosi miioyyon
edilmisdir [5-9].

Bildiyimiz kimi sulfatlagdirilmis aliiminium
oksidi bir sira iizvi birlogsmolorin, o ciimlodon
butanin  izobutana  izomerlosmosi  [10],
dimetilasetalin sintezi reaksiyalarinda, hamginin
Fridel-Kravtsa goro alkillosmo vo asillosmo
reaksiyalarinda katalizator kimi istirak edir [11-
13]. Eyni zamanda, bu katalizatorun tosiri
altinda  ali  olefinlorin  oligomerlogsmasi
reaksiyalarinin dyronilmoesi maraq dogurur.
Katalizatorlarin sintezi
Baslangic xammal madds olaraq nanokristallik
v-Al203 istifado edilmisdir. Hopdurma hoyata
kegirilmazdon 6nco, y-Al203 havongdostds
tamamilo doytlilmaklo xirdalanmisdir.
Sulfatlasdirilmis aliiminium oksidi oldo etmok
ticiin, alinmig y-Al203 tozunun 2 q miqdar1 100
ml hocmdo 2 M sulu sulfat tursusuna vo ya
ammonium sulfatin 2 M sulu mohluluna
yerlosdirildi.  Bir  saat  boyunca  otaq
temperaturunda qarigdirildigdan sonra alinmig
material filtrdon kegirilmoklo ayrildi vo 2 saat
arzinds 120°C-ds havada quruduldu. Daha sonra
v-Al203-0 sulfat tursusu hopduruldu vo oldo
edilon nimuna "2M H2SO4/AlLO3" ilo va
ammonium sulfat hopdurulmus niimuns iso -
"2M (NH4) 2S04 / Al203" igars edildi.
Niimunoslarin fiziki-kimyavi tohlili
Katalizatorun xiisusi soth sahasinin qiymati
ATX-06 analizatorundan (KATAKON, Rusiya)
istifado edorok azotun asaglr temperaturlu
adsorbsiyas1 Usulu ilo miioyyan edilmisdir.

reaksiyasina
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Olgmolordon ovval niimunalor quru heliumun
istirakinda 200°C-do 30 doqiqe miiddotindo
quruduldu. Tozlarin xiisusi soth  sahosi
Bruenauer-Emmett-Teller modelindon (BET)
istifads edilmoklos toyin edilir.

Xromatoqrafik analiz LHM-2000 (kalon 1
m, 3% Dexsil 300 - Chrom W-AW) va
"Crystallux 4000M" (uzunlug 100 m) kalon ZB-
1 (Zebron) markali avadanliglardan istifads
edorok hoyata kegirilmisdir.

Tursu morkozlorinin qatiliginin miisyyon
edilmasi li¢lin niimunslorin termogravimetrik
analizi (TGA) PYRIS 6 TGA termik
analizatorunda  (Perkin-Elmer) 50-950°C
diapazonda hoyata keg¢irilmisdir. Katalizator
niimunolori (0,1 g) ovvalcodon  600°C
temperaturda  borulu sobada quru havada
kozordilmis, sonra iso reaktorun temperaturu
150°C-o endirilmis vo piridin (I ml) ilo
doldurulmus (sonuncunun tamamilo
buxarlanmasia qodor) barboterdon quru hava
axin1 kecirilmisdir.

Oliqgomerlosma reaksiyalarimin
oyranilmasi
Oligomerlosma reaksiyasint hoyata

kecirmoazdon ovval, katalizator avvalcodon quru
hava axmininda 2 saat orzindo 600°C -do
kozordilmis, sonra quru atmosfer havasinda
soyudulmusdur.
Heksen-1-in oliqgomerlasmasi

Su ilo soyudulan siiso qaba — kolbaya 1 g
katalizator yerlosdirib, 3,4 g (0,04 mol) heksen-1
olava edildi vo maqnit qarisdirict ilo sabit bir

18 °C - 60 °C

— CH
H,C T¢H;

Kartr

lf

/CH\

Cs + Ciz + Cig + Cyy + (W ol o

+
H

..—CH, __ |

*~CH,

temperaturda qarigdirildi. NMR spektroskopiyasi
vo xromatoqrafiya ilo mayenin torkibini
Oyronmok iciin reaksiya kiitlosindon (0,2 ml)
dovri olaraq niimuno gotiirtilmiisdiir.
Tsikloheksenin oliqgomerlasmasi

0,5 q katalizatorun tlizorino 4,1q (0,05 mol)
tsikloheksen olavo edilmis vo quru atmosfer
havasinda oks soyuducu ilo tochiz olunmus
kolbada 2 saat miiddotindo qaynadilmisdir.
Reaksiya tamamlandiqdan sonra, katalizator filtr
kagizindan kegirmoklo reaksiya garisigindan
ayrilirr. Filtrlomoadon sonra alinan maye atmosfer
tozyiqinde qovulur vo qovulmadan 2 fraksiya
almir. Birinci fraksiya 83°C temperaturda
gqaynamaga baslayir-tsiklohekseno uygundur.
Ikinci fraksiya iso 150°C temperaturda
gaynamaga baslayir- tsikloheksenin dimerino
uygundur.

Naticalor vo miizakirs

Todqiqatlarin ~ obyekti olaraq heksen-1
secilmigdir (sok. 1). Alinmis naticalordon (cad. 1)
goriindiiyii kimi, sulfatlagsmdirilmis aliiminium
oksidin biitlin niimunalori 24 saat boyunca

reaksiyalarin aparilmasi zamani otaq
temperaturunda demok olar ki, eyni aktivlik
gostormisdir.

Reaksiya kiitlosindo Ce fraksiyasi yalniz
heksen-2 va heksen-3 izomer qgarisigindan ibarot
olmusdur.

Qaz xromotoqrafik analizino goro reaksiya
qarisigindaki Cs - C3s komponentlorinin miqdari
katalizatorlarin biitiin niimunalari {i¢lin toxminan
eynidir.
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Sak. 1. Heksen-1-in oligomerlogmosi reaksiyalari

Beloaliklo, heksen-1, sulfatlagdirilmis aliiminium
oksidin tasiri altinda, holo otaq temperaturunda
Ce izomerlarinin, C12 dimerlarin vo torkibinda
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ohomiyyotsiz miqdarda Cso vo Czs fraksiyalari
olan Cis vo Cos trimer vo tetramerlorinin
qarisigina cevrilir.
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Cadval 1
Sulfatlagdirilmig aliiminium oksid tizarinds heksen-1-in oligomerlogsmasi prosesinin naticolori
Katalizator Reaksiya | Reaksiyanin | Cevrilma,% Cs —Css
middoti, | temperaturu, karbohidrogenlorinin miqdari, %
saat °C Ce | C1a | Cig | Cos | Coo | Css
1 18 100
2M H2S04/Al203 24 18 100 231401241 9 | 3 |1
1 60 100
1 18 76
2M (NH4)2SO4/Al203 24 18 100 24140 1241 8 | 3 |1
1 60 100

Tsikloheksenin dimerlogmosi heksen-1 ilo
miiqayisado daha sort goraitdo bas verir. 2M
H>SOs / Al2O3 niimunosi istifads olunduqda
tsikloheksen 7% hocmindo  dimera g¢evrilir.
Noticods  alman  mohsullardan  biri  1-
tsikloheksiltsikloheksena uygun golmisdir.

Katalizatorlarin fiziki-kimyovi
xiisusiyyatlorinin miisyyon edilmasi
Heterogen katalizatorlarin aktivliyi birbasa

naticalori gostordi ki, ovvalco hopturma va
sonradan 600°C-do temperaturda kozordilmo
naticasinds alinan materiallarin xiisusi sothi ilkin
aliminium oksidlo miiqayisado (codv. 2) az
artmigdir.

2M (NHa) 2S04 /AI203 va 2M H2S04/Al203
katalizatorlarinin sothindoki piridinin
desorbsiyas1 tisulu ilo toyin edilmis tursu
markazlorinin imumi say1 har iki niimuna ii¢iin

onun  xiisusi  soth  sahosindon  asilidir. 0,34 mqg-ekv/q toskil etmisdir.
Niimunolorin xiisusi soth sahasinin dl¢iilmasinin
Cadval 2.
Katalizator nlimunolorinin xiisusi soth sahosi
Niimuno Sy, M2 Iq
AlxO3 150
2M (NH4)2S04/Al203 190
2M H2S04/Al,03 175

IQ-spektroskopiya katalizatorlarin sathindo
hom Lyuis (L), hom do Brensted (B) tursu
moarkazlorinin oldugunu gostormisdir.

600°C temperaturda kozordilmis 2M
H2S04/Al203, 2M (NH4)2SO4/Al203 numuneleri
liclin tursu morkazlorinin giicii sulfuril xloridde
Hammet indiqatorlari ilo titrlomo ilo miioyyon
edilmigdir vo -16,0 < Ho <-13, 75 olmusdur vo
bu gostorici do katalizatorlar1 supertursu kimi
tosnif etmoya imkan verir [14].

Hom sulfat tursusu, hom do ammonium
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sulfatda hissociklorin emal edilmasi vo daha
sonra 600°C temperaturda termiki kézordilmasi
v-Al203 hissociklorinin 6l¢iisiindo nozoragarpan
bir doyisiklik bas vermadiyini gostordi. Qeyd
edok ki, bu niimunslor tgiin Alx (SOs) 3
hissaciklorinin 6l¢iisii demok olar ki, eynidir.

Hesab edilir ki, sulfatli oksidlor sothda
tsiklik sulfat strukturlart omolo  gotirmosi
naticasinda supertursu xiisusiyyetlori oldo edir
[15] (sok. 2).
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Lyus tursu morkozi Brensted tursu morkozi

____________ '
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Sokil 2. Supertursu moarkozlorin formalasmasi (emolo golmasi) sxemi
Beloliklo, biz gostordik ki, miixtolif sulfat torkibli birlogmolor torofindon modifikasiya edilmis
aliminium oksidi bark supertursudur vo heksen-1 vo tsikloheksenin oliqgomerlosma reaksiyalarini
kataliza edir. Bu yolla alinmis oliqomerlar sothi aktiv birlosmalarin istehsalinda istifads edils bilor.
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OLIGOMERIZATION OF Cs-OLEFINS ON SOLID SUPERACIDS
S.Ismaylova, S.G.Amirov, T.l.Airalova
Azerbaijan State University of Oil and Industry
The process of dimerization (oligomerization) of heptene-1 in the presence of high-acid catalysts
based on y-Al2O3 has been investigated and its results are given.

It was found that alumina modified by various sulfate-containing compounds is a solid superacid
and catalyzes the oligomerization of hexene-1 and cyclohexene. The oligomers thus obtained can be
used in the production of surfactants.

Key words: hepten-1, cyclohexene, catalysis, y-Al2O3, dimerization, solid superacid.

OJIMT'TOMEPU3ALIUSA Cs-OJIE@UHOB HA TBEPJBIX CYIIEPKUCJIOTAX
C.Ucmaiinosa, C.I'.Amupos, T.U.Ajlipa;ioBa
AzepoOaiixanckuii I'ocynapcrBennbiii Y uuBepcurer Hedgru u IlpoMbinieHHOCTH
UccnepoBan mpouecc aumepusanuu  (OJMroMepusaluu) renTeHa-1 B NpUCYTCTBUU
BBICOKOKHCIIOTHBIX KaTaau3aTopoB Ha ocHoBe Y-Al2O3 1 IpUBEICHBI €ro pe3yiibTaThl.

BbuUlO  yCTaHOBJICHO, 4YTO  OKCHJA  QIIOMHHHAS  MOAW(DHUIMPOBAHHBIA  Pa3IMYHBIMH
cynb(haTcoAepKallMMH  COSAMHEHUSAMHU, TPEJCTaBIgeT CcO0OM TBEPAYIO CBEPXKHUCIOTY U
KaTaJIU3UPYyeT OJIMTOMEPHU3AINIO TeKCeH-1 U IUKIIOTeKCeHa. [TorydeHHbIe TakKUM 00pa3oM
OJIUTOMEPHI MOT'YT OBITh UCIIOJIB30BAHBI B IPOU3BOJICTBE MOBEPXHOCTHO-aKTUBHBIX BEILIECTB.

KiwueBble cjioBa: renteH-1, nukiorekceH, katanus, y-Al20s3, numepusarius,
TBEp/as CYNepKUCIIOTA.
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UOT.547.131.22

PSEVDOQAYNAR LAYLI REAKTORLARDA “QAYNAMA” PARAMETRLORININ
OPTIMALLASDIRILMASI
M.S. Atayev, M.Z. Rasulzada
Azarbaycan Dovlat Neft va Sonaye Universiteti
matlab.atayev@gmail.com

Acar sozlar: psevdogaynar lay, sorhod laminar

tobagasi, optimallagsma parametri.
Bark-qaz sisteminda psevdogaynar lay iigiin parametrlorin optimallagdiril-masimin baslica yollart taqdim
edilon maqgalada miioyyan edilmisdir. Hava aximindan maksimal istilikvera nogteyi nazorindan Reynolds
kriteriyasinin optimal giymatini hesablmagq ticiin formul, o ciimlodan bark-qaz sisteminda psevdoqaynar layin
moveud olmasimin baslangic va sonu tigiin Reynolds kriteriyasinin miiayyan edilmasina géora formullar tagdim
olunmugsdur. Gostarilmisdir ki, diffuziya proseslari iigiin parametrlorin optimallagdirilmasinin, sarhad laminar
tobaqasinin qalinligimin optimal orta qiymatinin, hissaciklarin optimal diametrlarinin hesab: formullar
cixardnmugdir va diffuziya proseslari soraitinda onlar enerji masraflorinin azaldiimas: maqsadi ila tatbiq edila

bilarlor.Optimallagsma  kriteriyasi, Reynolds adadinin optimal Reop

qiymati, Arximed kriteriyasinn

modifikasiya olunmus optimal qiymati, o ctimlodon havanin verilmasinin optimal giymati va sarhad laminar
tobaQasinin qalinliginin optimal qiymoti hesablanmisdir. Reynolds adadinin optimal Regy qiymati 32,83
verilon saraitda psevdogaynar layin movcud olma sarhaddina diisiir.

Sonayenin miixtalif saholorinds katalitik va
kontakt (tomas) proseslorinin sigrayisla artmasi
ilo olagedar olarag, heterogen reaktor
sistemlorinin, o ciimlodon  psevdogaynar
katalizator layli reaktorlarin genis totbig
olunmasina, bu tip reaksiya aparatlarinda
psevdogaynar  katalizator ~ vo  adsorbent
laylarindan genis istifado edilmasino gotirib
cixarmigdir. Bu baximdan texnoloji proseslarin
fasilosizliyini tomin etmok, bdyiik miqdarda
sopalonan material kiitlosinin dovr etdirilmasi
iclin miasir avadanliglarin yaradilmasina boyiik
ehtiyac yaranmisdir. Qeyd olunan saboblara gora
yeni konstruksiya vo avadanliglarin yaradilmasi
giiniin vacib vo aktual masalalarindon birina
cevrilmisdir [1].

Molumdur ki,  polidispers  bark
hissociklordon togkil olunmus psevdoqaynar
laylarda genis totbiq olunan heterogen katalitik
kiitlo vo istilik miibadiloesi proseslarinin hayata
kecirilmosi zamani  proseslorin suirating,
intensivliyino va digor ¢oxlu sayda parametr vo

gostaricilorina  bork  hissaciklorin  harokat
rejimiminin - mihiim tosiri  vardir. Homin
parametrlorin mocmusu biitovlikdo
psevdoqaynar katalizator layli reaktorlarin
“gqaynama” parametrlorini togkil edir. Bu
sistemlordo  mohz qgeyd olunan soboblordon
hidrodinamik  goraitin ~ Oyronilmasi,  bark
hissaciklorin  horokot  rejiminin  doyismo
ganunauygunluglarinin tadqiq edilmasi,

hamg¢inin mixtalif amillarin bark hissaciklarin
horokot rejimina tasir mexanizmlorinin iizo
cixarilmasi, miivafiq sistemlords  aparilan
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proseslordo miihiim rol oynayan parametrlorin
idaro olunmasi imkanlarmin aydinlagdiriimasi
onlarin optimallasdirma masalalarinin  hall
edilmasi tiglin zoruridir [2].

Molumdur ki, psevdoqaynar katalizator layli
reaktorlarda psevdogaynama-nin bohran siirati,
layin yaratdigi tozyiglor forqi, en kasiyi boyunca
tozyiglor  sahosinin  doyismosi,  laydaki
mosamalilik, bark hissaciklorin gatiligi vo s. kimi
bir sira “qaynama” parametrlori psevdogaynar
laylarin hidrodinamikasini xarakterizo edir. Bu
parametrlorin qarsiliqlt olagslidirlori, onlarin
arasinda olan asililiglar miirokkob xarakter
dastyir vo indiya godoar geyd olunan masalalor
tam aydimnlasdirilmamisdir. Lakin polidispers
bork hissaciklorlo aparilan bir sira tohqiqat islori
ilo aydinlasdirilmisdir ki [2], harokoatds olan gaz-
bork hissaciklor sisteminin qatiligi six fozadan
durulasmis fazaya kimi doyisilo bilor. Qaz va
bark hissaciklorin ayrica noviiniin se¢ilmasi, bark
hissaciklorin miioyyon 6l¢iiys malik olan kiiro
soklindo olmasi, qaynadici agentin —qazin iso
psevdoqaynar layli aparatin en kasiyi boyunca
miintozom paylanmasinin tomin olunmasi, onun
stiratinin tonzim olunmasi va s. kimi islarin
hoyata  kegirilmosi ilo “gqaynama”
parametrlorinin optimalasdirilmasini va bununla
da bircins hali yaratmagq olar.

“Qaynama”  parametrlorinin = miihiim
ohomiyyatlisi olan psevdogaynamanin bohran
stirati laydaki masamoaliliyin &, =0,4 giymatinds
O.H.Todes diisturundan alinan vo xiisusi hallar
ticiin totbiq edilon [3]
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B Ar

1400 + 5,22/ Ar
| ()
Ifadasi osasinda psevdoqaynamanin baslangic
stiratini  hesabladiqda hagiqi giymotdon ¢ox
farglonan naticalar alds olunur.

burada, Reo psevdogaynamanin
baslangic siirotine uygun golon Reynolds
kriteriyast;

Ar —Arximed kriteriyasidir.

Hesablama zamani hissaciklarin
olgtilarinin orta giymatindan istifads edilmasi,
bir sira amillorin, o ciimlodon polidisperslik
daracasinin nazors alinmamasi hesabi qiymatin
tocriibi giymotdon hotta xiisusi hallarda ¢ox
farglanmasina sabab olur. Psevdogaynar laylarda
yaranan tozyiglor forqi siizmo rejimindo
qaynadici agentin siiratindon funksional asili olsa
da, psevdogaynama halinda iso 0, donavar
material laymin baslangic hiindiirliiyli ilo diiz
miitonasib olur. Homginin tozyiglor farginin
psevdogaynama rejiminds donover materialin vo
qaynadict  agentin  xassalorindon,  asason
sixliglarindan, homginin psevdoqaynar layin cari
moasamaliliyindon asililigt mévcuddur. Qeyd
edilonlori nazors almagla psevdogaynar layda
yaranan tozyiglor forqini asagidaki  kimi
miioyyon etmok toklif olunmusdur [3] :

AP =H(p, — p,)1-£)g (2)

€o

burada H
hiindiirliyt;
P, — donavar bark hissaciklorin sixligy;

—psevdoqaynar laym baslangic

p,— qaynadici agent kimi istifado edilon

qazin s1xligy;

g — Sarbast diisma tacilidir.

Psevdogaynar laylarda osas
miioyyanedici parametrlordan olan
mosamaliliyin miioyyan edilmasi ligiin miixtolif
soraitlordo 6ziinii dogruldan coxsayli empirik
diisturlar tovsiyye olunmasina baxmayaraq,
donavar bork hissaciklordon ibarat olan laym
minimum masamoliliyinin lay1 toskil edon
donavar bark hissaciklorin kiitlosi vo aparatin en
kasik sahasi ilo iimumi sokildo bagli olmasi da
nozora alinmalidir. Bu sababdan psevdogaynar
laym minimum mesamoaliliyini asagidaki kimi
tapmaq miimkiindiir:
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m

HS(p, — py)

3)

parametrlori miigayiso  etmok
psevdogaynar lay rejiminde Re va Ar
kriteriyalarinin ~ doyismo  intervalini  nozoro
almaqla miimkiindiir. Malumdur ki, polidispers
bark hissaciklordan toskil olunmus psevdogaynar
laylar qaynadict agentin psevdogaynamanin
baslangic siiratindan hissaciklorin u¢ma siiratins

Arasdirilan

godor olan intervalda movcuddurlar. Bu
miinasibot asagidaki kimi ifads olunur [3]:
Ar <Re< A
1400+ 5,22V Ar 18+0,61VAr
o (4)
(4)  ifadesino  osaslanarag  bork
hissociklorin ~ sorbast ug¢ma siiratlorini  do

giymatlondirmok olar.

Ideal soraitdo, psevdoqaynar layda dayaga tosir
edon hissociklorin  ¢okisi  bir sorti  sifir
vaziyyatindadir. Bir miivaqgeti hal olan bu
voziyyst hissociklor otrafinda horokat edon
havanin xatti siirati azalarken turbulent rejim 6z
yerini laminar rejimo verir vo bu zaman sorhad
laminar tobagosi meydana gatirir.

Prosesi  optimallasdirmaq  tgiin ~ Todes
diisturundan istifads edilso, bark hissacik-gaz
sistemindo  psevdogaynar layda Arximed

kriteriyasinin ododi giymot optimal olmalidir.
Homin kriteriya iso geyd edion diistura daxildir.
Daxil olan havanin fiziki parametrlori vo bork
hissaciklorin orta diametrlori hesablamalarda
istifada olunur.
Olgiilor analizi vo kompiiter sinaq {isulundan
istifado edorok psevdogaynar layda hoyata
kegirilon proseslor, xiisusilo diffuziya proseslori
liclin optimallagdirma parametrini miioyyan
edok.
Optimallagdirma parametrini L istifado edorok
sorhod laminar tobagoasinin orta saviyyads
optimal oldugunu miioyyon edirik.  Sorhad
laminar toboagosinin galinligiin optimal qiymati
asagidaki kimi miayyan edilir:
u?
(Pr=Pm)Pm ©)
Optimallagdirma parametrini vo bark
hissaciklorin optimal o6lgiilori iso asagidaki
ifadolorlo hesablanir:

_ 6 |(c cos9)3p2,
L= 3'07\] 1 (Ph—Pm)

3
6opt =

(6)
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dopt 3/ M
Sopt ~ Aropt (7)

burada p,, , pn  uygun olaraq bark hissaciklarin
Vo havanin sixlig1 kq/m3; p - havanin dinamik
ozlillik amsali, Pa‘s; o- havanin sothi garilma
enerjisi; cos0 - fazanin sathinin hidrofilliyi (hava
liclin cos® = 1); Aropt - Arximed kriteriyasinin
optimal dayaridir.

Yuxarida gostorilonlori asas gotiirarok asagidaki
parametrlorin ododi giymatlarini:
optimallasdirma meyar1 L, laminar tobagasinin
qalmliginin  optimal qiymoti Arximed
kriteriyasinin modifikasiya olunmus vo Reynolds
kriteriyasinin Reopt, Optimal giymatlorini tacriibi
dalillor asasinda hesablayiriq.

Tocriibolordo qaynadici agent kimi hava va
polidispers bork hissacik olaraq kvars qumu
totbiq edilmisdir. Miivafiq komiyyatlor agsagidaki
kimi olmusdur:

pn, =2600 ka/m?®; p,, =1,02 kg/m?, o =0,2 C/m?;
n=2,45-10" Pas.; do=0,815mm.
Owvalca optimallagdirma
hesablayaqg:

parametrini

L3 076 (0,2-1)31,022
-7 (2,45 - 1075)* (2600 — 1,02)
= 475,8
Modifikasiya olunmus Arximed kriteriyast iso
adadi giymatca,
ArM = d3(Ph;§m)Pm —

= 2390,8 olacaqdir.

3
(0,815:1073)7(2600-1,02)1,02

(2,45:1075)2
Reynolds kriteriyasinin psevdoqaynar rejim iizro
isci optimal qiymati
Re2opt = 0,152(PAr')o715 =

0,152(0,77-2390,8)%7%5 = 32,83 borabor olur.
Burada ¥=0,77 forma omsalidir.

Saorhod laminar tabagasinin galinliginin optimal
giymatini alds olan dalillor osasinda hesablayaq:

3 ‘uz

S = |—
Pt (o — Pm)Pm

2| (2/45-1075)2
(2600 — 1,02)1,02
= 0,00029m = 0,029mm

Oldo edilon molumatlardan istifado edorok bork
hissociklorin optimal diametrlorini miioyyon
edirik:

dopt= Sopt: VArM=0,029-3/2390,8 =0,387mm
Indi iso Re kriteriyasinin iki sorhod rejimi {iciin
odadi qiymatini hesablayagq:

2390,8
Rei= = 1,45
1400+5,22-/2390,8
2390,8
Rep=——— =150,86
18+0,61/2390,8

Qaynadici agent kimi havanin maksimum verilo
bilacok siiratini miioyyon edok:

W=Re2 W/doptpm= 50,86-2,45-10°/0,387 -
1073-1,02=3,15m/san
Psevdoqaynar layli reaktorlarda “qaynama”
parametrlorinin optimallagdirilmasi
istigamatinds yerino yetirilon toadgigat isindon
meydana galon asagidaki naticalori qeyd etmok

olar:

1. Proses ti¢lin uygun optimallagdirma kriteriyasi
toklif olunmus vo onun adadi giymoti miioyyan
edilmisdir;

2.Todgiqat aparilan soraito miivafiq olan
modifikasiya olunmus Arximed kriteriyasinin
adadi giymati hesablanmisdir;

3. Reynolds kriteriyasinin psevdoqaynar rejim
lizra is¢i optimal qiymati tocriibi dalillor asasinda
tapilmisdir;

4.Toadqiq edilon proses ii¢iin mithiim shamiyyat
kosb edon sarhad laminar tobagosinin qalinliginin
optimal giymatini oldo olan dolillor asasinda
hesablanmigdir;

5.Tadqiqat isindo tatbiq edilon bark hissaciklorin
optimal diametrlori, Re kriteriyasinin iki sarhod
rejimi liglin adodi qiymatlori, qaynadict agent
kimi havanin maksimum verils bilocok siirati
miioyyan edilmis vo aydin olmusdur ki, Reynolds
kriteriyasinin psevdoqaynar rejim lizra 1sci
optimal giymati todqiqat aparilan soraitdo
psevdogaynar layin mévcud olma sorhaddi
daxilinda yerlosir.

NOTICO
Yerinoa yetirilon todqiqat isi asasinda onu qeyd etmoak olar ki, psevdoqaynar layli reaktorlarda
“gaynama” parametrlorinin optimallagdiriimasi masalosini hall etmak ii¢iin ilk novbado
optimallagdirma kriteriyasi toklif olunmus vo onun adadi qiymati, todgigat aparilan soraito miivafiq
olan modifikasiya olunmus Arximed kriteriyasinin ododi qiymati, Reynolds kriteriyasinin
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psevdoqgaynar rejim tizra is¢i optimal qiymati, miithiim shomiyyat kasb edoan sarhod laminar
tobagasinin galinliginin optimal qiymati va bir sira digar parametrlorin optimal giymatlori miiayyan
edilmisdir. Aydinlagdirilmigdir ki, Reynolds kriteriyasinin psevdoqaynar rejim iizra ig¢i optimal
giymati todqigat aparilan soraitds psevdoqaynar layin mévcud olma sorhoddi daxilinds yerlasir vo
bu hadiss ona dslalat edir ki, “qaynama “ parametrlori optimal gqiymatlorini almigdir.
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OIITUMMU3ALUA NAPAMETPOB «IICEBJOOXUWN/KEHUS» B PEAKTOPAX
HCEBAOOXUWXEHHbBIMU CJI0AMU
M.II.ATaeB, M.3.Pecy3ane
[IpuoputeTHble MyTH ONTHUMH3AIMH [apaMeTPOB OMNpPEIEICHBl B JAaHHOW CTaThe TUTST
TICEB/IO0XKIDKEHHOTO CIIOS B CHCTEME TBepJoe Telo - ra3. IIpencraBnensl gopmyna uist pacyera
ONTUMAJILHOTO 3Ha4YeHHs 4ucia PeifHonbaca ¢ TOUKM 3peHHs] MaKCUMAaIbHOM TETIO0Ta4d MOTOKA
BO3/yXa, a Takke (GOpMyIIbl sl onpeaesieHus uncia PeliHobaca Hauana v KOHIa CYIIeCTBOBAHUS
TICEBJIO0KIDKEHHOTO CIIOSI B CHCTEME TBeploe Teno - ra3. IlokazaHo, 4TO BbIBeIEHBI (POPMYIIBI
pacdera mapameTpa ONnTUMU3ANud JU(PPY3HOHHBIX MPOIECCOB, CPEIAHEH ONTUMATBHOW TOJIIUHBI
MOTPAaHUYHOTO JIAMUHAPHOTO CJ0s, ONTHMAIBHOTO JWaMeTpa YacTHI[ MOTYT MPUMEHSTbCS IS
MUHHMH3ALHAN DHEPro3arpar B ycJoBUAX IU(GGY3HOHHBIX MporeccoB. Paccumrtansl Kputepuid
ontuMmuzanuu L, onTtumansHoe 3HaueHue uyucna PeliHonbaca Reonr, MoauduimpoBaHHOE
OIITUMAJIBHOC 4YUCIIO Apngena, a TaK)KC OIITUMaJIbHAasA CKOPOCTh IIOAA4YU BO31yXa U OIITUMAJIbHAs
TOJIIIMHA TMOTPAHUYHOTO JTaMHUHApHOTO ciosi. OnTumanbHOe 3HadeHue uyucna PeitHonbaca 32,83
nmonagacT B AMAIIa3oH CymCCTBOBAHUA IICEBAOOKMKCHHOI'O CJIOSA IMPU JAaHHBIX YCIIOBHAX.
Kniwuegvle cnosa: NCEBIOOKWKEHHBIM CJIOM, INOIPAaHUYHBIA JIAMUHApHBIA CIIOM, IapaMerp
OIITUMMU3AIIUNA.

OPTIMIZATION OF THE FLUIDIZED PARAMETERS IN THE FLUIDIZED BED
REACTORS
M.Sh.Atayev, M.Z.Resulzade

The priority ways to optimize the parameters are defined in this article for the fluidized bed in a solid-
gas system. A formula for calculating the optimal value on Reynolds number in terms of the
maximum heat transfer from the air stream is presented, as well as formulas for determining the
Reynolds number of the beginning and end of the existence of a fluidized bed in the solid-gas system.
It is shown that the formulas for calculating the parameter of optimization of diffusion processes, the
average optimal thickness of the pin laminar layer, and the optimum particle diameter can be used to
minimize energy consumption under diffusion processes. The optimization criterion L, the optimal
value of the Reynolds number Reopt, the modified optimal Archimedes number, as well as the
optimum air flow rate and the optimal thickness of the pin laminar layer are calculated. The optimal
value of the Reynolds number 32.83 falls in the range of existence of the fluidized bed under these
conditions.

Key words: fluidized bed, pin laminar layer, optimization parameters.
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IPOTHO3 NOKA3ATEJIEN PASPABOTKH C YYETOM B3AUMOJIENCTBUSI
IKCIINIYATAIIMOHHBIX OBBEKTOB
E.B. Mamenosa (AI'YHII)
AzepOaiipxanckuii I'ocynapcreennniii Yausepcuter Hedru u IlpombinienHocTu
E-mail: petrotech@asoiu.az

Annamauyun:/[ns onepamusHo20 OYeHUBAHUS OCMAMOYHBIX 3ANACO8 V2ne8000p0008 U NPUHAMUL
pelleHuss no HNpOcHO3Y MEXHOJLO2UYECKUX NpOYeccos Hepme2azo000bluu pacCMOmMpera YHUBEPCANbHAs
MoOenv Xybepma. B ee ocHoge nonodceHa 3a6UCUMOCING HAKONLEHHOU 000bIYU OM 8PEMEHU 8 GUOE T02UYECKOU

KpUBoIi.

Ilpu nomowu npusederHvix QOpMYnT U OAHHBIX O 3ANACAX U €HCe200HOU 000bive MONCHO

npooondcums nocmpoerue kpueoii Xyooepma. Ilocmpoennulil 2paghux no3gosem nposecmu 00120CPOYHbILL
npocHo3 000bIYU HehMU RO KOHKPEMHOMY MECHOPOICOCHUIO.
KioueBble ¢jioBa: HedTerasoBas 3aj1eKb,

MOKa3aTen pa3padOTKH, IBOJIOLIMOHHAS] MOJIEb,

KpuBas Xy0o0epra.

Hna 3P PeKTUBHOMN pa3paboTKu  OBbUIM JaHbI IPOTHO3HBIE OLIEHKHU 100bIYU HE(PTU
HEe(PTIHOM  3alekuM  HEOOXOOUMO  HMETh II0 OCHOBHBIM He(Tel00BIBAIOIIUM PpErnoHaM
POMBICIIOBYI0 HH(pOpMamuio, oTpaxamomyo wmupa [3]. JaHHBIA  TOIXOA  SBISETCA
UCTUHHBINA Ipolecc pa3paboTKH, 4TO HOT psiAy  SKOJOIMYECKHM YHMCTBIM METOJIOM, TaK Kak

MIPUYUH IIOJIY4YHTh po0IeMaTHIHO.
Heo6x011Mo 1aTh OLIEHKY OCTaTOYHBIM 3aIiacam

YIIEBOAOPOAOB € YYETOM B3aMMOJCHCTBUS
IIJIACTOBBIX CUCTEM.

B npoMmbIciiOBOM  IIpaKTHKE IPUMEHSIOTCS
pa3InyYHbIC croco0bl AN MOCTPOEHUS

XapaKTepUCTUK BBITECHEHUS He(TH BOJOM.
OpnHako, Ipy pelIeHny 3ToM 3a/1a4l B OCHOBHOM
paccMaTpuBAaIOT:  A0NMM  HE(PTH WIH BOJPBI,
JNOOBIBAEMOM  JKUAKOCTH B 3aBUCHUMOCTH
HaKOIUIEHHbIX OTOOpOB MWJIH KO3 uIueHTa
U3BJICUEHUS;  HAKOIUIEHHYIO J100BIuy He(TH,
BOJBI U JKUJIKOCTH.

Hedtsanyto 3aIIEXKb HE00X01UMMO
paccMaTtpuBaTh  KaK  CJIOXKHYIO  CHCTEMY,
cocToslIas M3 psjga mojacucreM ( HU3MEHEHHE
IJIACTOBOTO  JIaBJeHUs, W3MeHeHue (oHaa
CKBaXXMH, OOBOJHEHHOCTb, pAa3JIUYHbIE BHJIBI
BO3JCHCTBUS Ha IUIaCT U T.J), KOTOpHIE
ONpEAENAIOT  BHMJ  KPUBBIX  IIOKasareleu
paszpabotku [1,2].

KpaTkocpouHble MpOrHO3bl IMOKa3aTeneil  He
BBI3bIBAIOT TPYIHOCTEW, YTO HE CKaXellb O
COCTaBJIEHUM JOJITOCPOYHBIX IPOrHO30B. 3/1€Ch
HE00X0IMMO YYUTHIBATh MHO’KECTBO
NEPEMEHHBIX (DAKTOPOB, YaCThb H3 KOTOPBIX
CerO/IHSI €lle HEeb3s BbIICTUTh M OLCHMT.
[TosToMy JUIs pelieHus Onophl Ha Kakue-Iuoo
MOJI€TIbHBIE MTPE/ICTAaBICHHS OYEHb CII0KHO JaTh
KOJIMYECTBEHHBINM JJOJITOCPOYHBIN IPOTHO3.
OnHOW W3 YHHUBEPCAIBHBIX MOJEIIECH SIBISETCS
noaxon M.Xy60epra, ommpasch Ha KOTOpPBIH,
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OasupyeTcsi Ha NPOMBICIOBBIX JAHHBIX M HE
TpeOyeT  JOMOJNHUTENBHBIX  IPOMBICIOBBIX
W3BICKAHUM.

OcHoBHasi uaess METoJa COCTOUT B TOM, 4YTO
HeTh  SBIAETCS  KOHEUYHBIM  PECYpCOM,
TUHAMHMKA W3BIICYCHUS U pa3BelKa KOTOPOTro
OTMCHIBAETCS B (hOpME OMpPE/IeTICHHBIX KPUBBIX.
Metonuka Oazupyercss Ha TOM, YTO JAMHAMHUKA
I00BIYM HEe(TH OMpPENeNsieTcss TOJIBKO JBYMSI
(akTopamMM: TOTEHLUUAIbHO  HU3BIEKAEMbIMU
3armacaMu He()TU U 000OIIEHHBIM TEMIIOM POCTa
HaKOTIJICHHOM TOOBIYM.

M. Xy60epT npeioxKuiI BECTU OJTHOBPEMEHHBII
aHaM3 JIByX TIpadUyecKux 3aBUCUMOCTEH:
M3MEHEHHE BO BpEMEHH HAaKOIUIEHHOM T0OBIUU U

pa3BelaHHBIX 3amacoB. KpuBbIE JTWHAMHKH
HAKOIUICHHOM  J00BIYM W HaYaJbHBIX
pa3BeaHHBIX 3allacoB HMMEIT S-00pa3HyIo

(dhopmy; 3HaUEHUS ITUX MTOKA3aTENeH, paBHO KakK
U HaKJIOH KpUBBIX, IE€PBOHAYAIBHO paCTYT,
JIOCTUTAIOT TOYEK Mepernda, mociie 4ero KpuBbie
CTPEMSTCS K MaKCUMalbHO  BO3MOXXHOMY
3HAYEHUTIO MOTEHIINATBLHBIX pecypcos,
uMeromuxcs B Henpax. Ilpum sTom KpuBas
JTUHAMUKHU Pa3BEIaHHBIX 3aI1acoB OINEPEkKaeT 10
BPEMEHH KPHUBYIO HAKOTUICHHOHN TOOBIYH.

Onnoit w3 HambOoJiee MOAXOSIINX KPHUBBIX,
OTHCHIBAIONINX C HYJSI TMOJHBIA MUK JOOBIYH

HepTH C  TPOXOXKACHUEM  OJHOTO  WIH
HECKOJIBKUX MAaKCHUMyMOB U  JAJIbHEUIINM
MpUOIHKEHNEM K HYIIIO, CUUTAETCS

KOJIOKOJI00Opa3Has kpuBasi M.Xy006epTa .
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Puc 1. Kpussie Xy60epta u ['aycca u ux XxapakTepUCTUKHU.

Krnaccuueckass normcruueckas KpuBas s
OIUCAHUSl POCTa OTPAaHMYCHHBIX BO BPEMEHU
CTPYKTYp,  BIEpBbIE  ObuUla  IPUMEHEHa
depxroasctom (Verhulst) . Ona moka3ssiBaeT, uTo
TEMII pOCTa HACEJICHUS YBEIMYUBACTCS 10
cpenHeil TOYKM tm M 3aTeM yMEHBILIACTCS JI0
Hyns, o0Opa3ys S-00pa3Hyl0 JIOTHCTUYECKYIO
KPHBYIO. Oty 3aBUCHMOCTh MOYHO
UCIIONIB30BaTh M IS MOJCIUPOBAHUS
HAKOIUICHHOH T00bIYH HeTH 10 hopMyIie:

¢= 1+ exp[—b(t — t,)] @

I'me t — mnepemennas BpeMmeHu (Tomabl); Q —
HaKOIUICHHAs T0ObIYa B MOMEHT BpeMeHHu t; U —

HaKOIJICHHbIE H3BJIEKaeMble 3arachl,
TOYKa THMKa; b —  ¢akrop,
HaKJIOH.
[Ipn MopenupoBaHUU €XKErOJHOM IOOBIUM ee
3HAa4YeHUs HAYMHAETCS OKOJIO HYJIS, BO3PACTAIOT,
JOCTHTasi CBOETO THKA, W OMSATh CHIDKAETCS 10
HyJs. [loaToMy yn0GHO HMCIONB30BaTh MEPBYIO
MPOU3BOJAHYIO JIOTUCTUYECKOMN KpUBOMH,
KOTOPYIO IPUHSATO Ha3bIBaTh KpUBOi Xy0OOepTa.
KpuBas XyOGepra He TpeOyeT CIIOKHOCTH B
MOCTPOCHHH ¥ TIO3BOJISIET BBIYHCIHTH BCE
napameTphbl C MIOMOIIBIO MIPOCTHIX
anreOpanvyeckux  BbIUMCIEHUN. Exeroanyro
J00BIYY MOKHO paccyuTaTh Mo popmye:
P =dQ/dt,

tm
ONUCKIBAIOIIUNA

rae Q — HakomleHHas JI00bYa B JIFOOOMH
MOMEHT BpeMEeHH (3Has JIHIIb MHKOBYIO
n00614y). C Apyroi CTOpOHBI:
2P
= )

P =T = o)

b 2P,
" 1+ ch(5((t — tp)/c)

(3)

2P,
P = (4)
1+ ch(6((t—ty,)/d)
I'me ch — runepOonuyeckuit kocunyc; B, —
MakcuMaibHasi J1o0brya (MuK); t, — rojx IMHUKa
(TIOJIOBHHA KU3HU MECTOPOXKJICHHUS), C - BPEMI,
npoueamee ot yposHs noosrun P, = 0,027F,
70 JTOCTIOKEHHs THKa; d — BpeMs OT ypOBHS
no6srun Py = 0,01P,, no nuka (puc.l).

[Tapamerpbr b, ¢ wim d BeruucHsrOTCS, 3HAs
H3BJICKACMBIC 3arracbl pa3pa6aTLIBaeM0r0
MecTtopoxaeHus U:
4P, 2dP,,
U=—2=08c*P, = —= 5
_2 P. = bn__ 0,027P, 6
c=p k=135~ 00270  (6)
_6 P, = 2bn = 0,01P 7
C—b, d—1+ch6_l m ()

IIpu nomomu mnpuBeAeHHBIX (OpMyl, 3Has
WCTHHHBIC 3amachl MECTOPOXJICHUS W UMes
CTaTUCTHUYECKHUE JIaHHBbIE O €XKErOJHON 00bIYe
HEe(pTH HA 3TOM MECTOPOKIACHUU 3a TPOILIbIC
rofIbl, MOXKHO TPOJOJIKUTh KpHBYIO XyOOepTa
Ha Oynaymee © TOCTPOUTH JIOJATOCPOUYHBIN
MIPOTHO3 100BIUM HA JAHHOM MECTOPOXKICHHH.

Ha pucynke noka3ansl (1711 CpaBHEHUSI) KPUBbIE
Xy66epta u I'aycca. Onnako, kpuBas Xyo6epTa
UMEET «IIMPOKYIO» BEpPIIMHY M OBICTPO
CMaJalollye KpbUIbsi, YTO NPU CPaBHEHUHU CO
CTaTUCTHYECKUMH JIaHHBIMH TIO3BOJISIET J1aTh
NpEeaNoYTeHHe  HMMEHHO  3TOMY  METOAy.
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[Ipouenypa moCTpoeHMsT JAaHHOM  KpPHUBOM 1,317
MEHSETCS B 3aBUCUMOCTH OT CTaJUU JOOBIYHM Ha tn=tit—p— =1 )
MECTOPOXKJICHUHU CICAYIOLIMM 00pa3oM. W3 nanHbIX 0 100bIYE HAXOAUM KOJMYECTBEHHOE
Iux 0o6wiuu npotiden. Ecnu nara nmuka t,, u 3HadeHue P; U 1aTel t; B TOUYKE Ieperuoa,
rojoBas 100b149a P,, B TOYKE MMHKa U3BECTHBI, TO  KOTOpas COOTBETCTBYET MaKCUMYyMy
IOCTPOEHUE KPHMBOM, CBOJWTCS K OLEHKE NPHPALICHHs  €XKErOJAHOM  JOOBIYM,  3aTeM
¢akrTopa HakiaoHa b mo gpopmyire: oneHuBaeM P, coriacHo ypaBHeHuio (8).
tm—t.=c=5/b [Tockonbky ypoBeHb TOJOBOM 100buM P,
Ine t. coorBerctByeT P. = 0,027P,,. Ouenka b  COOTBETCTBYET IaHHBIM, KOIJa J00bYa paBHA
MOJKET OBITh MOJydYeHa, eCiIi IpuHaTh, uto b — P, = 0,027, = 0,04P; , 1mo  rtpaduxy
cpenne mexay 5/c 6/d,a (t,-t;) =d =6/b  exeronHoi 100bYM HAaXoAMM TroA t. H
,rne tg coorserctByer Py = 0,01P,,. OLIEHUBAEM Iepuos 1o popmye:
IIpeonuxosas mouka nepecuda npoiidena. Korna c=ty—t.=136(t;—t.) (10)

TEMII pOocTa J00BIYM JOCTHracT MakCUMyMa, T.e.  Takum oOpa3oM, oueHku PB, ,t,,, C, HOIy4YEHBI
UK €Ile JOCTHTHYT, OJHAKO TOYKa Iepermba M3 CTATUCTUYECKHX JAHHBIX O TOUKE Iepernoda
npoinena (puc.l). Ecmm Touka mneperuba, P; ,t; t.. HakormieHHble u3BIE€KaeMble 3arachl
COOTBETCTBYIOIIAS MAaKCHMyMy IIPOU3BOJIHOM, TENeph MOKHO OLEHUTH KaK:

nocturaercs B ti rony npu 100bye Pi.oLleHUTH U=08cB, =1,36(t; — t.) (11)
BpeMs HACTYIUICHHS MUKa M MUKOBYIO a00by JlaHHBIH  momxox ~— ObUl  NMPUMEHEH K
BO3MO’KHO HUCXOJIS U3: IPOTHO3UPOBAHUIO JOOBIYM HE(PTH C Y4ETOM
P, =15+% B3aUMOJICUCTBUS MECTOPOKIAeHU «I yM-I1eHn3»
P; (8) (puc. 2).
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Puc.2. ®daktudeckuil 1 pacueTHbI 0T00p HedTH MO Moaenu XyoOoepTa.
Kak BHIHO U3 TOTydeHHBIX JaHHBIX MOZENh XyO0epTa XOpoIIo ONMUCHIBAET (PaKTHUECKUE TAaHHBIE U
JlaeT BO3MOKHOCTb BECTH ITPOTHO3HBIE TPOLIETYPHI.

3akirouyenue
Ha ocHoBaHuUM NpoBeIeHHBIX MCCIIEJOBAHUH OIpe/iesieHa BO3MOKHOCTh 0OBEAMHEHHS 1IETI0T0 psijia
TOPU30HTOB B €IMHBIN IKCILTyaTAIIMOHHBIN OOBEKT, YTO a0 BO3MOXHOCTH OLIEHUTH MPOTHO3HBIE
3HAa4YeHHUs U3BJIEKAaeMbIX 00BEMOB YIIIEBOIOPOIOB.
JIaHHBIIA TIOJXOJT TaeT BO3MOXKHOCTH 00Jiee 000CHOBAHO MPOU3BOAUTH MPOIEAYPHI JOITOCPOTHOTO
MIPOTHO3UPOBAHMS U MPUHUMATh PELICHHS 10 U3MEHEHHUIO CTPATerMH U TaKTHKH pa3pabOTKH, 4TO
MO3BOJISIET MTOBBICUTH d()(PEKTUBHOCTH pa3pabOTKH MHOTOILIACTOBBIX MECTOPOKACHUN HE pa3pylas
HKOCHUCTEMY OKpYKaroIlel cpeibl.
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DEVELOPMENT INDICATORS FORECAST TAKING INTO ACCOUNT THE
INTERACTION OF MAINTENANCE OBJECTS
Y.V. Mammadova
For rapid estimation of residual hydrocarbons and decision according to the technological
processes of oil and gas production is considered a universal model of Hubert. It is based on the
dependence of accumulated production otvremeni in the form of logical curve. Using the given
formulas and data on holdings and annual extraction can continue building the Hubberta curve.
Built allows you to forecast schedule long-term oil production forecasts for a particular field.
Key words: oil and gas field , development indicators, evolutionary model, Hubbert curve.
ISTIFAD® OLUNAN ©MOLIYYATLARIN ETKIiLDON ISTIFADO EDILMOSi
INKISAFLARIN UZRO XUSUSIYYOTLORI
Y.V.Mommadova
Miislliflik hiiququ baximindan texnoloji proseslor iizro nozordo tutulan gazma
sonayesindo karbohidrogenlor vo neft sonayesindo istifado olunan mohsullarin noazordon
kecirilmosi universal model Xubertdodir. Boli, asason, logistik krovoyda gilindoms gatirilon
qazanmaq. Hokmdarin komoyi ilo gobul edilmis formul vo molumatlarin hacmi, habelo dob
qazanmaq miimkiindiir. Cizilmis xoritoys xiisusi bir saho ligiin neft hasilatinin uzun miiddatli
prognozuna imkan verir.
Acar sozlar: neft vo qaz anbari, inkisaf gostoricilori, tokamiil nimunasi, Hubbert oyri.
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QUDRONUN YANAR SiST ISTIRAKI iLO TERMOKIMYOVI EMALI
Dosent, 9.S.Qurbanov,
Magistrant - N.I.Babayeva
Azarbaycan Dovlat Neft va Sonaye Universiteti
nigar.babayeva313@gmail.com
Acar sozlar: qudron, yanar sist, agir neft qaliglari,sixliq,kokslasma,aromatik
karbohidrogenlor,asfalten,qatran,sixliq,fraksiya.qaynama, asfaltenlor.

Azorbaycan yanar sist yataqlari,onlarin ehtiyati,
xisusiyyatlori vo alternativ .yanacaq Kkimi
istifadasinin perspektivli istigamstinds  son
dovrlorda atrafli todqiqatlar aparilmigdir [1-2].
Mogalo neft qudronu ilo yanar sistin
termokimyovi  emalinin  todgigine  hasr
olunmusdur.
Todqgigat niimunosi kimi H.Oliyev adina Neft
Emali Zavodunun (NEZ) qudronu vo Coangicay
yanar sisti se¢ilmisdir.
Neft qudronu ilo Congigay yanar sistinin
termokimyavi emal {igiin qudron-sist qarisiginda

sistin 5, 10, 15, 20% miqdarinda niimunalor
hazirlanmigdir.

Neft qaligi niimunosi kimi H.Oliyev
adina NEZ-nin 202 sayli qurgusunun qudronu
secilmis vo onun xassalori dyronilmisdir.

Congicay yanar sistinin xassalori barads
molumatlar bu sahado todqgigatlar aparmis
alimlorin ~ elmi  naticalorino  asasan  gobul
edilmisdir [3-4].

Asagidaki codvaldo  H.Oliyev adina
NEZ-da alinmis qudronun osas gostoricilori
verilmigdir.

Codval 1
Qudronun osas fiziki-kimyovi xassalori
Ne Gostaricilorin adlari Gostaricilorin giymati
1. Sixliq, kg/m® 966,0
2. Kokslasma, % 13,5
3. Ozliiliik, 80°C, mm?/san 58,5
Komponent torkibi, %(kiitla)
1. Parafin-naften karbohidrogenlori 34,2
2. Aromatik karbohidrogenlor 34,8
3. Qatran birlosmalori 27,0
4. Asfaltenlor 4,0
Fraksiya torkibi, %(kiitlo)
Qaynama baslangici -
450°C-ya godor gaynayan fraksiya 4,2
500°C-don yuxari qaynayan fraksiya 13,8
Codval 2-do Cangigay yanar sistinin analizinin naticalori géstorilmisdir.
Codval 2
Congicay yanar sistinin osas gostaricilori
Ne Toyin edilmis parametrlor Gostaricilorin giymati
1 Sixliq 2230,0
2 Uzvi karbon 21,2
3 Nomlik 3,1
4 Uguculuq 22,2
5 Qaliq 72,5

Qudron-sist qarisigmin termokimyovi emal1 avtoklavda 390-440 °C temperaturda, 3-8 Mpa tozyiqda,

=60 doq miiddatinds aparilmisdir.
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Coadval 3

Qudron yanar sist qarisiginin termokimyavi emalindan alinan moahsullarin ¢iximlari
(temperatur 420°C, =60doq)

Mohsullarin Yanar gistin qarisigda miqdari, %(kiitlo)
ciximi, %o(kiitlo) 5 10 15 20
Qaz 4,0 5,3 6,8 7,0
Qaynama
baslangici
Fraksiya 180°C 9,5 14,8 17,6 19,5
Fraksiya 180- 30,2 43,0 38,8 36,5
350°C
Fraksiya>350°C 56,3 37,3 36,8 37,0
Bork galigin 9,2 8,8 12,0 15,0
miqdart
Bork fazada 6,8 4,2 3,5 4,2
koksun miqdar1
Soffaf distillatlarin
imumi ¢iximi 39,7 57,8 56,3 56,0

Qudron-sist qarisiginda sistin konsentrasiyasinin
5-20% miqdarinda termokimyovi emaldan alinan
mohsullarin ¢iximlari 6yranilmisdir (codval 3).
Bu zaman sist hissaciklorinin 6l¢iisii 0-0,2 mm,
prosesin temperaturu 420°C, miiddati iso 60daq
gobul edilmisdir. Alinmis naticalordon goriiniir
ki, qarisiqda sistin miqdarinin 10-15 % olmasi
daha magsadouygun hesab olunur. Belos ki, agor
5% sist istiraki ilo aparilan tocriibodo benzin
fraksiyasinin ~ ¢iximi comi 9,5%  toskil
edirsa,sistin miqdarinin 10 vo 15%-0 qodor
artirllmasit zamani bu rogom miivafiq olaraq
14,8% vo 17,6%-o Qodor artmis olur. Homin
soraitds dizel yanacaginin ¢iximi iso 30,2%-don
38,8-43,0%-0 qQodor artmis olur. Soffaf
fraksiyanin iimumi ¢iximi 5% sist istiraki ilo
comi 39,7%, 10-15% sistin istiraki soraitinds iso
56,3-57,8% qodordir.

Gortindiiyt kimi sistin qarisiqgdaki artimi
(20%) zamani soffaf distillatlarin imumi ¢iximi
doyismir (56%). Bark fazanin vo homin fazadaki
koksun miqdarinin todqiqatin optimal soraitindo
(5-10% sistin alavasi) migdarlar1 miivafiq olaraq

8,8-12,0% vo 4,2-3,5% toskil edilmisdir. Yani
prosesin optimal soraitindo koksomalagalmonin
faizi 4,2%-don ¢ox olmamisdir. Avtoklavin
divarlarinda  koks qaliglarinin  miisahido
olunmamasi gostorir ki, amolo golon koks

praktiki  olaraq  islonmis  mineral  sist
hissaciklarinin torkibinds qgalir.
Tadgigatlarin ~ noticalori asagidaki

miilahizalorin irali slirilmasinag asas verir.

Qarisigda istirak edon yanar sistlor
hidrogenin tobii donorlar1 hesab olunmagqla
radikallarin generatoru rolunu oynayir. Ehtimal
olunur ki,qudronun sist istiraki ilo termokimyavi
emall zamani onun torkibindoki
yiksokmolekullu  karbohidrogenlorin  dorin
destruksiyasinin bas vermosi naticasinds alinan
mohsulda maye fazanin tarkibi doyisir.

Belolikls, aparilmis todqiqatlar gostorir
ki, Azorbaycanin yanar sistlori ilo agir neft
qaliglarmin  termokimyavi emalinin optimal
parametrlorinin  se¢ilmasi  osasinda alinmis
mohsullar alternativ yanacaq kimi toklif oluna
bilor.
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TEPMOXUMHMNYECKASA IEPEPABOTKA I'YAPOHA B IPUCYTCTBUHU I'OPIOYUX
CJIAHLIEB
A.lll I'yp6anos, H.U. babaeBa

CraThs MOCBsIIEHa TEPMOXUMHUYECKON MepepadoTKe TyApoHa B IPUCYTCTBUH TOPIOYMX CilaHIeB. B
KauecTBE  OJKCIEPUMEHTAIBHOTO  MpHMepa  ObUIM  B3ATHI  TYAPOH ®3  BakWMHCKOTO
HedrenepepabarpiBatoniero 3aBoma uMm. [.AnumeBa u roproume claHnbl JI>KeHrnuanckoro
MIPOUCXOXKICHHUSL.

KiioueBble €JIOBa: I'ypOH, TOPIOYKE CIIAHLIbI, TSKENbIE He(PTIHbIE OCTATKU.

THERMOCHEMICAL REFINING OF OiL THROUGH OIL SHALE
A.Sh. Qurbanov, N.I. Babayeva
Article is dedicated to the research of thermochemical refining of oil shale with oil. Oil of Baku Oil
Refining Plant to the name of H.Aliyev and Cangichay oil shale have been selected as an research
sample
Key words: goudron,oil shale,heavy oil residues
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YK 532.620
®UIbTPAIIUS HECJKUMAEMOM BS3KO-IIJIACTUYHOM HE®TH
CO CBOBOJHOM MOBEPXHOCTHIO B OJHOPOJHOM IIJIACTE
K IPSIMOJIMHENHOW I'AJIEPEE
C.A.Mycradaes, ®.I'.baiipamos
A3zepoOaiixkanckuii ['ocynapcTBeHHbIH Y HUBEpCUTET
Hedru u IIpombinuieHHoCTH
ngiet4l@mail.ru
AHHOTAIIHA. B cmamve npedcmasieno peulenue 2u0pOOUHAMULeCcKoll CMayuoHapHo 3a0a4u o

NIOCKO-NAPALLENbHOU (PUTLIMPAYUYU HECIHCUMAEMOU 8A3KO-NIACMUYHOL Heghmu K NPIMONIUHEUHOU 2anepee 8
00HOPOOHOU NOPUCMOT cpede CO c80000HOU NOBePXHOCMbIO. B paccmampusaemom ciyuae, npoOyKmMuGHbslil
nIacm A67Aemcs NepeviM, 3a1e2arum OIU3KO K NOBEPXHOCTNU 3eMIU, 8blule KOMOPO2O OMCYMCME)yem
KaKoUt-HuOyOb HenpOHUYAeMblll NAACT UL RPONIACTIUK U3 2IUHbL, MO €CTb COXPAHAEMC I 2UOPO-2a30-
OUHAMUYECKAsL C8513b ¢ ammocepotl npu pabome eanepeu. Jlasnenue Ha c60O0OHOU NOGEPXHOCU Hedmu
PABHAEMCs amMoc@epHoMy, U ee punvmpayus nooyursemcs oboouennomy saxony Hapcu. B pezynomame
Peulers ROCMAGIeHHOU 3a0ayuU, 6bl60OUTUCH OPMYIbL CIEOVIOWUX OCHOBHBIX NAPAMEMPO8 Puibmpayuu:
meKyuas ckopocmo hurempayuu, Oebum 2aiepeu, mekyujui 2paouenm yposHs co c60000HO
NOBEPXHOCBIO;, KPOME MO20 NOTYYEHO AHATUTNUYECKOe BbIPAJICEHIe PACTIPEOeNeHUs IMO20 YPOBHS 8
3A8UCUMOCHU O NPOCIPAHCIEEHHOU KOOPOUHAmMbL (abcyuccsl).
Hcnonvsyss uzeecmupitl cnocob 6 meopuu Guibmpayuu, Oaubl COGeMbl NO ONPEOeNeHUI0 BpeMeHU
NPOOBUIICEHUS YACTNUYbL OAHHOU Hehmu 6 nymu gurbmpayuu.

KiiloueBble  ¢JIOBAa.  BS3KO-IUIACTUYHAs HE(Th,

MPSMOJIMHEHAS rajepesi, KOHTYp NUTaHus, YPOBEHb

CO CBOOOJHOW TOBEPXHOCTBIO, 0OOOIICHHBI 3aKOH

Hapcu, neour, IpagueHT YpPOBHS,
muddepeHInanTbsHOe YpaBHEHUE.
JlormycTuM, TOpPU3OHTANbHAS TPSIMOJUHEHHAS  TTUTAHHS, KOTOPBIiA MOJIJICP>KUBACTCS
HedTecGopHas H0ObIBAOMmAs rajepes BCKpbUIAa IOCTOSHHBIM Ha Bbicore hk; GC u GG -

MEepBBIH OJHOPOJHBIN HE(PTEHOCHBIN MacT oT
MOBEPXHOCTH 3€MJIM, KOTOPBIA 3ajeran Ha
HEMPOHUI[AEMOM IUTACTEe, COCTOSIIIIEM U3 TJINHEI.
Ha puc.1 cxemaTudecku mokazaH BEpTUKATbHBIH
paspe3 TUIOCKOMapauIeIbHOTO CTAIIHOHAPHOTO
¢unbTpanmonHoro mortoka; 3aecb ADOF —
ceuenne obmactu muranmst; KRR'K' — ceuenme
ranepen; FORK — cewenne mmacra; FK —
noBepxHOCTh 3emiu; OR— HempoHHITaeMbIii
wiact ruHbl; BC — ypoBeHs HedTH B 00macTu

COOTBETCTBEHHO CTaTHYECKHE YPOBHU B TIACTE
U B rajepee, NMPUTOM, KOTJa U3 Tajepen He
oréupaercst Hepth; NN/ -  ;IUHAMHYECKWHil
ypoBeHb  HeTH B  ranepee, KOTOPBIH
nonaepkuBaercst mocrosiHHbIM; CEN — paspes
MIOBEPXHOCTH JIETIPECCUU, NPUTOM KOrja u3
rajiepeu oTOupaercs HePTh pu
yCTaHOBUBIIIEMCS peKuMe TedyeHus [1].

A —

x

s N ' N E hh"&

o X

'Lk

RI R X

Puc.1. BeprukanbHoe ceueHue GpUIbTPaMOHHOTO MOTOKA CO CBOOOTHOM
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IIOBEPXHOCTBIO KUIAKOCTH; IIPUTOK K NPSAMOJIUHEHHOM rajepee.

Jlis  HBIOTOHOBCKON HE(TH, pEIICHHE OSTOu
3a/1ayd = CO37laeT OOJIbIIMEe MaTeMaTHUYeCKHe
TpynHoctd. Ee  mpocroe  mpubimxeHHOE
pelieHue MpeACTaBIeHO (PAHITy3CKUM yUEHBIM
Jromron [1,2,3].

B nanHOl Hay4HOM CcTaThe 1aHO MPUOIMIKEHHOE
pelieHre moao0HON 3aAauu ISl HEC)KUMAEMOM
BSI3KO-TIJIACTUYHON HEe(PTH.

B Buay TOro 4ro, B IIOCTaBICHHOM 3ajade
paccMaTpuBaeTcs cllydaid, Korja B IUIaCTOBBIX
YCIOBUSIX HE(MTh SBISICTCS BS3KO-TLIACTHYHOM
KUJKOCTBIO, TO €CTh 00JIaJlaeT CTPYKTYpHO-
MEXaHUYCCKUMU CBOMCTBaAMHU (CMCO)
(CTPYKTYypHOI BSI3KOCTBIO 77 M IPEIEIBbHBIM

HaNpsDKEHUEM CIOBUra 7,), €€ (QuibTpanus

MTOIYUHSETCS 00001IeHHOMY 3aKOHY
¢bunbTpanuu Japcu. Cuutaem, 4to, (cM. puc.l)
BCE TOYKM cedyeHus EM Haxomarcs Ha
OJJMHAaKOBOM DACCTOSIHUM ¥ OT 00jactu

nutanus ¥ Beicota ME Touku E paBHa BeICOTE Z.
O0603HauuM JeOUT rajepen Ha yuyacTKe C AJTMHOU
a, oyksoit "Q"; pacxox Tou xxunkoctu Q yepes
wiomaau ''a-Z"BepTHKaNbHOrO ceueHuss EM
OyZeT BBIpa)KaThCs CIIEAYIOIUM 00pa3oMm:

Q=az-v azW{_E_Ej
n\ dx ¥
(1)

rae V— ckopocTh (uibTpauuu B ceueHun EM;
G —HayanbHBIA TpPagWeHT JaBlCHUS; ) —
ynenbHbelii Bec Hedtu. Eciim B dopmyne (1)
nocraBuM a =1, To momydaem ae6UT HedTH,
MOMAJAOMUI Ha €IMHMIlY IIMPHUHBI MOTOKA U
noiydeHHoe aud@epeHnraibHOoe  ypaBHEHHE
paszensis Ha IepeMeHHbIe, MoTy4aeM:
Qndx = —zkydz — zG - dx
OTCI0J1a UMEEM:
= ke .dz (2)
Qn+kG-z

[Ipunumaem crienyromne 0003HAYEHUS B 3TOM
g depeHnaIbHOM YpaBHEHUU:

Qn=A; -ky=B; kG=C
TOT/1a TIOJTy4aeM:

dx — Bz

A+cz

WNHTterpupyeM ypaBHEHUE
npenenax:

-dz

(3)

YKa3HBIX

€)

B
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id j ,A+ Cz @

B BoIpaxxenuu (4), mpaBasi CTOpOHA HE SIBIISICTCSI
TaOJIMYHBIM UHTETPAJIOM.

Jiist ero pemieHust, YUCIUTENb Apo0u JeIuM Ha
€ro 3HaMEHaTeJ b U MOyJYaeM:

BZ:(A+CZ)y=A___ "B

C C(B+C2z2)
[TomcraBmsisi 3TO ABYWICHHOE BBIPAXKCHUE
BMECTO JApOOH B ypaBHEHHE (4), MPUBOIUM €0
B CIEAYIOLIUN BUL:
0 hk A AB
dx :I —dz-| ——————-dz
Lk hz C hz C(B+CZ)
(®)
Pemas muddepenumnansuoe ypaBHeHue (5),
TOJTyJaeM:

Lk _—(hk hz)— 2B
(6)

[ToxcraBnss npuHsATHIE 0003HaUEHUS B (popmyrie
(6) Ha cCBOM MeCTa, MOJTYUUM:
Lk = Q77(hk hz)+ 2 1n (CMk=7)
G (Ghz—y)’
OTCIOZIa TIOJy4YaeM CIIEAYIOUIyI0 (GopMyity s
,Z[e6I/ITa rajcpeu:

hk

i (B+Chk)

02 " (B+Cha)

—KGLK
0= Ghk -
n{(hk —hz)+ L In q
Ghz—y
(7

W3meHsist mipeielibl MHTETPAJIOB B BBIPAKCHHUH
(5), momyunm:
.[de = jhkédz —Ihki -dz
X 2 C z C(B+C2)

BcekpeiBast Bce MHTErpalibl B 9TOM BBIPaKCHUH,
MOJTYYHUM:

_ :é(hk—Z)—A—?l B+Chk
C C B+CZ
3,216(:1), IIOACTaBJIIAA BBIPpAXKCHUSA IMPUHATBIX

0003HaUeHU HAa CBOM MeCTa M MPOU3BEAS
HEKOTOphlE MaTeMaTH4ecKHhe MpeoOpa3zoBaHus,
MIOJIY4YHM:
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LK| (hk —2)— 7~ 1n CMk=7
‘= G Gz-y
hk —hz+ 7 In SNk =7
Gz-y
9)
Kak  BugHo, d¢opmyna (9)  saBusercs

AQHAJIMTUYECKUM BhIpaKEHUEM (D YHKIIMOHAILHOM
3aBUCUMOCTH X = X(Z), IPUTOM 110 OTHOIICHHIO

MEPEeMEHHON X HaXOJIUTCS B SIBHOU (opme, TO
€CTb SBJIIETCS YPaBHEHHUEM KpUBOH JIMHUM,
IIOJIyYEHHOM IIpU IIEPECEUEHUU IIOBEPXHOCTH
CBOOOJHOTO  (DUIBTPAIIMOHHOTO TIOTOKA H
BEPTUKAIBHOM  IIOCKOCTH,  INapajuIeIbHOU
IIPSIMOJIMHENHOM rajepee.

Kak BuaHoO, npuBectH ypaBHeHue (9) B sIBHYIO
(GbopMy OTHOCHTENBHO Z TPYIHO, TaK KaK OHA
ABJISICTCA ~ apryMEHTOM  JiorapudMudeckoi
¢bynkuuu. IloaTomy, IUIsl MOCTPOEHUS KPUBOM
CEN g ¢wibTpauuu HEC)KMMaeMOH BSI3KO-
IUTACTUYHOW He(TH K rajepee cO CBOOOIHOI
MIOBEPXHOCTBIO,  JUIA z IIPUHUMAIOTCS
pa3nuyHbIe 3HAUCHUS B MHTepBane h, >z >h, u

UM COOTBETCTBYIOIIHME Pa3IMYHbIC 3HAUCHUS X
Bbiuncisiercss ypaBHeHueMm (9). Ilocime uero
CTPOUTCSl KpWBas 3aBUCUMOCTH Z = Z(X)H TIO
METOy MaTeMaTHIeCKOM CTaTHCTUKH
BbIOMpaeTcs sMnupuyeckoe ypasuenue [1, 2, 3].
N3 popmyst (8), popmyna Tekyiero neduta Ha
TEKYIIIeH MOBEPXHOCTH (QUIBTPAIIH TTOTYYaeTCs
B CJIEJIYIOIIEM BHJIE:

—xkG
0= Gh, -
7 (ho-2)-Ln =7
G Gz-y
(10)
Orcrofa TeKyasi CKopocTh (GHUIBTPAIH, OY/IeT:
. Q_ —kGx 1
2oy (hk—2)ZIn Ghk=7 |
G Gz-y
(11)

3Hak (-) B 3TUX (popMyrnax MOKa3bIBAET YTO, C
YBEJIMYEHUEM IPOCTPAHCTBEHHON KOOPAMHATHI
X 3HAYEHHE Z yYMEHBIIAETCH.

Ecnu MoxxHO Ob110 OBl IpUBECTH BhIpaskeHue (9)
B SIBHBIN BUJ, TO MOJTYYHUIIN Obl 3aKOH U3MEHEHHUSI
BBICOTBI TEKYIIEro CTOJ0a JKHUIKOCTH Z B
3aBUCHUMOCTHU oT MIPOCTPAHCTBEHHOM
KOOpJIUHATHI X .

62

. dz
Texymuii TpagueHT CBOOOJHOTO YPOBHS d_
X

ompenenseM ClIeAyrlluM nyreM. BHauane us
BolpakeHUs: (9) HaxoguM MPOU3BOJHYIO OT
X—a mo Z B BHUJE:

2y, Ghk-y
hk -h, - Lk(hk - z) + (1+ Lk)—1In
g Ly Mo WOK-Ds Gl fn ]
dz Gz-y (h h+7InGh )
Gz-y
(12)
3areM Ha OCHOBE BbIpakeHHUs (12), momyunm:
(Gz—y)(h ~h, +7|nth yj
d_ 1 _ gz-7
dx  dx 2y, Ghk-
o h-h, - L (h -2)+ @+ L)L Gz_yy
(13)

Bripaxkenne (13) sBisercs dopmynon s
OmpezeNieHUus] 3HAueHUs TpaJueHTa TEKYILEro
YpOBHsI HEPTU CO CBOOOTHON MOBEPXHOCTHIO.
Ecnu Oynem wucnonb3oBaTh W3BECTHYIO CBS3b
TEKyIIe CKOpPOCTH (QWIbTpaluud HEPTH W
CpeaHell UCTUHHON CKOPOCTU JIBUXKEHHS HePTH
B TIOPOBBIX KaHaJIaX, TO MOKEM HaIHCaTh:
L (14)
[Moncrarnss 3nauenue v w3 popmynsr (11) Ha
cBoe MecTo B popmyrie (14), To momyuum:

m_ dt

. kGx 1
amnh—z——lnM z ot
G Gz —y
(15)

Ecmu Obl MMenu aHaJMTHYECKOE BBIpaKEHHE
3aBucumocTH z = f(X) B aBHOI hopme 1o X, TO
nony4ymwin 0wl cieayroiiee AuddepeHnnanTbHoe
ypaBHEHHUE:

B kGx _ 1 _ %

- f d

amn(h - f(x)- G G?(hx) 7}/} () dt
(16)

Pasgensas 310 ypaBHEHHME Ha IIEPEMEHHBIC,
MOJTYYHUM:

_ampg
kG

Ghk —
Gf(x)-r

f(x) -dx
X

dt

{hk—f(x) él

(17)
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Huterpupys 3To ypaBHeHue no t, B untepBane Iae T- Bpems DIPOABUIKEHHMS  YaCTULbI
or O-a 10 T uno X, B unrepBaie or O-g 0 HECKMMAEMON BA3KO-TJIACTHYHOH HEPTH OT
Lk , TIOJTyYHM: KOHTYpa NUTAHMUA 10 TaJICPCH.

/N P T S AT S AL
kg G of(X)—y| x

(18)
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FILTRATION OF INCOMPRESSIBLE VISCO-PLASTIC OIL
WITH A FREE SURFACE IN A HOMOGENEOUS RESERVOIR
TO A STRAIGHT GALLERY
S.D.Mustafayev, F.G.Bayramov

The article presents the solution of the hydrodynamic stationary problem of plane-parallel filtration
of incompressible viscous-plastic oil to a straight gallery in a homogeneous porous medium with a
free surface. In this case, the reservoir is the first, lying close to the surface of the earth, above which
there is no any impermeable reservoir or proplastic made of clay, that is, the hydrodynamic
connection with the atmosphere is maintained during the operation of the gallery. The pressure on the
free surface of oil is equal to atmospheric, and its filtration is subject to the generalized Darcy law.
As a result of the solution of the problem, the formulas for the following basic filtering parameters
were derived: current filtration rate, gallery flow rate, current level gradient with a free surface; In
addition, an analytical expression is obtained for the distribution of this level depending on the spatial
coordinate (abscissa).

Using a well-known method in the theory of filtration, advice was given on determining the time for
a particle of a given oil to travel along the filtration path.

SIXILMAYAN OZLU-PLASTIK NEFTIN BIRCINS LAYDA SORBOST
SOTHLO DUZXOTLI KOHRIZD SUZULMOSI
S.D.Mustafayev, F.Q.Bayramov

Mogalads sixilmayan 6zlii-plastik neftin bircins mosamali miihitdo diizxatli kohrizo yasti paralel
stizilmasi barods hidrodinamik stasionar masalonin halli taqdim edilmisdir. Burada baxilan halda,
mohsuldar lay yer sathinoe yaxinda birinci yatmisdir, ondan yuxarida heg bir kegirmoayan lay, yaxud
gil tobogaciyi yoxdur, yani kohriz isloyands atmosferlo hidrogazodinamik slagoesi saxlanilir. Neftin
sorbast sothindoki tozyiq atmosferinkino barabardir, vo onun siiziilmosi imumilagdirilmis Darsi
qanununa tabedir. Qoyulmus masalonin halli naticasinds siiziilmonin asagidaki asas parametrlarinin
diisturlart ¢ixarilmigdir: cari siiziilmo siiroti, kohrizin debiti, sarbast sothli ¢ari soviyya gradiyenti;
bundan basqa bu saviyyanin sopalonmosinin analitik ifadasi alinmisdir, 6zii do foza koordinatindan
(absisdan) asil1 olaragq.
Stiziilma nazariyyasindoki malum tisuldan istifado edorak, verilmis neft hissociyinin siiziilmos yolunda
yerdayismoa miiddatinin toyini tizra maslohatlor verilmisdir.
Acar_sozlor: ozli-plastik neft, diizxotli kohriz, qidalanma konturu, sorbost sothli soviyys,
timumilagdirilmis darsi qanunu, debit, soviyys gradiyenti, diferensial tonlik.
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YK 547.538.141: 66.049.43
KHUHETUYECKHUE 3AKOHOMEPHOCTHU PEAKIIUU ' KUJTAKOPAZHOI'O
OKHUCJIMTEJIBHOI'O XJIOPUPOBAHUA TOJYOJA
Hoc. Aiipagosa.T.W. ,
Marucrpant Hacuposa I'.B.
AzepoOaiixanckuii I'ocynapcrBennbiii Y uuBepcuter Hedgru u IlpoMbinieHHOCTH
KiiloueBble €10BA. coAHas KUCioma, nepexkucs
6000po0a, HU3KOmMeMnepamypHoe OKUcCneHue,
XI0pUpPOBAHUsL MONYONA, 3aMeujeHue 6 OeH30IHOM
sa0pe, Jo2apugma KOHCMAaHmvl CKOPOCMU ,IHIPIUSL
akmueayuu
B nHacrosmei pabote HaMU YCTaHOBJIEHO, YTO B YCIOBHSIX HU3KOTEMIIEPATypHOTO OKHCIICHUS
OCHOBHBIM MapiipytoMm npespaiienus HC1 sBnsercs:

H-O H-0....H-CI r
| + HCI =y | —> HiO+HOCI + HCl— Hy0+Cl;
H-O H-O
1

['me, numuTupyromei aBuseTcs cragus 2  ONpeleNaTbCs  MPEeKIe  BCEro  MOPSAKOM
- SIOKCUIUPOBAHUE HCI 3a CUeT BBEICHHUS PEarcHTOB.
B3aMMO/ICHCTBHS c aKTUBHUPOBAHHBIM 3mech  clmeAyeT — pacCMOTpeTh  JBa
KHCJIOPOJIOM KOMILJIEKca A. NPUHIUTTHAIBHO Pa3IMYHBIX ciaydas (3.4).

Hcxons w3  yKa3aHHBIX OCOOEHHOCTEH, Ilpu BBenenuun H202 B cpeny HCI

cienyer otMeTHTh 9TO B cucteMe HoO-HCl ipu OCHOBHBIMM ~ XHMHYECKMMH ~ PEAKIMAMHU  [IPH
HAJMYUM  HEHACHIIEHHBIX  yIJIEBOJAOPOaOoB  cobmromeruu  yciaoBus  (HCI>>( H20»)
XapakTep IPOAYKTOB XJOPUPOBAHUS OyHeT  SBIISIOTCS:

H,0+0%

H-0-0-H HCl

) ]
4
H-0-0-H ———— HOCHH,0-% cp41,0 .
H-Cl : )
IMpu stom xonunentpamuss HOCI B cucreme Clo+H2O mnpu coOmnroneHun  yciioBus
(HCI)>>(HOCI) 6ynet He3HAYUTETHHOM.
ITpu mojade ke COSIHON KMCIIOTHI B IEPEKHCH BOJOPOIa MMEIOT MECTO CJIEYIOIINE OCHOBHBIC
XUMHYECKUE PEaKIINH:

H0,+HCl— 0 - O ... H-CI—— HOCI+H,0

H H ©)
B 3tom cnyuae B cucreme Oyner HaOmroAaeTcs MPEUMMYIIECTBEHHBIN BBIXOJ WIIU
3HaunTenbHoe KoiamdectBo HOCI B Bumy Toro, muxiopuaa (pekHM — XJIOPHPOBAHHSA), HIIH

(HOCI)>>(HCI). Jns  m30MpaTenbHOTO  XJIOPTHAPHUHA (PEKUM XJIOPTHIPHHAPOBAHHUS).
XJIOPHPOBAHHS TOJyOJIa HanOoee VY CTaHOBIIEHBI CIEAYIONIHE OCOOCHHOCTH B
ONaronmpusATeH TEPBbI BapHaHT, a BTOPOH  YCIOBHUSAX PEXKHMMA XJIOPHPOBAHHS:
11e71eco00pa3eH B TOM Cilydae KOrja LeJIeBBIMU a) OCHOBHBIM NPOAYKTOM PEAKIIHU SBIISETCS

SIBJISIFOTCS TIPOAYKTHI XJIOPTHAPUHUPOBAHUA. B IHUXJIOpWI, BBIXOJ KOTOPOTO B TEMIIEpaTypHOM
3aCHCUMOCTH  OT Topsnka BBeaeHuss B uHTepBaie oT 20 no 40°C mpoxoguT uyepes
peakmmonnyro  cuctemy HClI u  H2O2 wmakcumywm;
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0) MakCHUMaJbHBINM BBIXOJ HAOIIOAAETCS TPH
W3MEHEHUN TaKUX TapaMeTpoB, KaK MOJSPHOE
COOTHOIICHUE PEarupyrolux KOMIIOHEHTOB
(HCI : H202), (HCI : H202 : tomyomn), a Takxke
CKOPOCTHU UX MOJIaYH.

CooTHolieHne ucxoaubIx peareHToB C7Hg
:HCI : 5o2 paBaom 1 : 3 : 0,5 ckopocTh mogauu
nepekucu Bojopona 0,29 Monb 4Yac Mmopsiok
PEaKIMH 1O TOJIYOJIy-TICPBBIM.

Peakiponnas CIIOCOOHOCTH i
CCIICKTUBHOCTH oOpa3oBaHUs MPOJIYKTOB
XJIOPUPOBAHMS 3aMEIICHHBIX apaMaTHYeCIuX
COCIMHEHU I KOppenupyer 00BIYHO c
OCHOBHOCTBIO HJIH AIEKTPOIOHOPHOM
CIOCOOHOCTBIO apaMaTHYECKOTO Spa, KOTOpasi B
CBOIO OYepe/b 3aBUCUT OT MPHUPOIbI,B3aUMHOTO
POCTIONIOKEHHS M KOJIMUECTBA 3aMECTUTENCH.

B wucnenyemoMm pany apeHOB alKHIIHBIE

3aMECTUTENH C1-Cs IIPOSIBIISAIOLINE
MIOJIOKUTEIIbHBIC WHTyKIMOHHBIN u
Me3aMepHbIN 3¢ PEKTHI,TOBBIMIAIOT

CJUICKPOHHYIO IIJIIOTHOCTDH 0COOEHHO B OpTO H
mapa-1moJIOKCHUAX, 4qTo MOPOABIIACTCA B
IIOBBIIICHHUH peaKHHOHHOﬁ CIIOCOOHOCTH

QIKWIOEH30JI0B B PEAKIHSIX €IeKTPO(GUIHLHOTO
3aMeIIeHusI.

OpHako, aJKUIHBIE 3aMECTUTENH MOIYT
OKa3plBaTh  BJIHMSIHAE KaKk Ha  OOIIYyIO
PEaKIIMOHHYIO CIIOCOOHOCTB,TAK Ha
CCIICKTUBHOCTh TPH aTake ONpeAeUICHHBIX
MOJIOKEHHBIN  sIpa.

B cBere W3JI0)KEHHOrO MPECTABISLIIO
HWHTEpEC U3YYUTh OTHOCHUTEIHHYIO
PEaKIMOHHYIO CIIOCOOHOCTh AKUJIOEH30JI0B B
peakuuu HU3KOTEMIIEPATypHOTO
OKHCITUTEIILHOTO XJIOPHPOBAHUSI.

IIponeccy OKHCIIUTEIbHOTO
XJIODUPOBaHHUST OBUIM TOJBEPTHYTHI TOJYOJ,
STHIOCH30J, OpTO-, MeTa- M Tapa-KCHUJIOJbI,
U30MPOIUIOEH30II.

OKCHEpUMEHTBl  TPOBOJIWINCH B
uHTepBaie Temnepatyp 0-80°C Ha ycTaHOBKE,

Kak cnemyer w3 TpHBENEHHBIX JTaHHBIX
(tabnm 1-1, 1-2, 1-3), npu OKCHUXJIOPUPOBAHHUH
ATKHIPOU3BOIHBIX OeH3oia B cucreme H20»-
HCl 3amemienue HaOmMOAacTCI TOJNBKO B
OCH30IHOM si/Ipe

Tabnuua 1

Bnusinue kosimdecTBa CONISIHOM KMCIOTHI Ha MPOLECC HU3KOTEMIIEPATyPHOI'0 OKHCIUTEIBHOIO
XJIOPUPOBAaHMs TOIyOJIa

ITokazarenu Momanoe coorHomenune C7Hg :HCI : H2O2

MOJIb % 1:1:0,5 1:2:0,5 1:3:0,5 1:4:05
Nzomepsl 32,77 49,22 62,21 60,04
MOHOXJIOPTOJIYOJIOB

Nzomepsl 2,15 3,45 457 7,60
JTUXJIOPTOYIIOJIOB

Henpopearuposasmuit 60,86 41,4 24,7 24,0
TOJIYOT

Henpopearuposapmmii 2,06 2,65 2,93 2,75
HCI

HenpopearupoBapmmii 0,30 0,59 0,55 0,59
H20;

[Totepu 2,25 5,02 5,03 5,0
Brixon 35,0 57,0 68,0
MOHOXJIOPTOJIyOJia Ha

MTOJAAHHBIN TOITYOJI 59,0

Temmeparypa mpomecca - 20° C, CkopocTs Toaun mepexucu Bogopoaa 0,29 Moms/4ac,

Konnenrpanuu pearentos:: [HCI]=36,0 %

[H202]=30,0 %

Tabmuna 2

BnusiHue xonuuecTBa Nepekrucu BOAOPOAa Ha IPOLECC HU3KOTEMIIEPATYPHOIO OKUCIUTEIBHOTO
XJIOPUPOBAHMSI TOJyO0JIa

MossHoe cootHottenne CyHs :HCI : H2O2

1:3:05

[1:3:1

[1:3:2 [1:3:3

Ilokazarenu CKOPOCTb

OJa4u

H20- MOJIb/T
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MOJIb % 0,12 0,24 0,48 0,96
N3omepsl 62,21 64,3 65,1 66,0
MOHOXJIOPTOJIYOJIOB
N3omepsl 457 5,2 6,6 7,0
JTUXJIOPTOJTYOJIOB
Henpopearuposasmmii | 24,7 21,9 19,64 18,2
TOJTYOJ
Henpopearuposasmmuii | 0,55 1,04 2,85 3,53
H202
[Totepu 5,03 4.6 4.2 2,8
Brixon 68,0 65,2 63,1 60,5
MOHOXJIOPTOJIYOJIOB
HA [MOJIaBIIIMI TOJIYOJI

Temmeparypa: npouecca - 20° C, Konuentparms pearentos: [HCI]=36,0 % [H202]=30,0 %

Tabnuna 3.
Bnnguane TEMIICPATYPhI Ha IPOUCCC HU3KOTEMIICPATYPHOI'O OKUCIIUTCIIBHOTI'O XJIOPUPOBAHU
TOJyOJIa
[Tokazarenn Temnepatypa ° C
Moits % 10 20 30 40 50 60
H3zomepsr 48,5 62,21 61,5 61,0 60,5 60,0
MOHOXJIOPTOJIYOJIa
Uzomepsr 1,2 4,57 6,03 6,8 7,2 7,8
JIMXJIOPTOIYOJIa
Henpopearuposasmmii | 40,8 24,7 24,2 24,0 23,0 23,6
TOJIYOJI
Henpopearuposasmmii | 3,85 2,93 2,75 2,53 2,5 2,48
HCI
Henpopearuposasmmuii | 0,65 0,55 0,53 0,54 0,52 0,51
H>0:
Iotepu 48 5,03 5,0 5,03 48 47
Brixon 60,0 53,2
MoHoOXJopTosayosna Ha | 51,0 68,0 65,0 56,0
TOJAHHBIN TOJTYOJ
Ckopoctb nosiauu nepexkucu Bojgopoza 0,29 weznzer = Kog ® Cronyon ® Cher
Mouib/uac, KoHlleHTpaus peareHToB: Cuzoz  (.4)
[HCI]=36,0 % N3  3aBucumoctu  jorapudma  KOHCTAHTBI

[H202]=30,0 %

Kak crieflyeT U3 HOMy4eHHBIX JaHHBIX TTOPAI0K
PEAKIHMHU MO0 KaKIAOMY KOMIIOHEHTY - MEPBBIA U
ypaBHEHUE CKOPOCTH PEAKIUH OKHUCIUTEIHLHOIO
xjopupoBanus Tonyona B cucreme HCl - H202
OyIET MMETD CJIEMYIONINI BHI

Ink

CKOPOCTH OT TeMIepaTypbl ObLIa Ompe/eseHa
SHAPTUSI AKTUBAITUU TPOIECCa OKUCITUTEIHLHOTO
xJopupoBanusi kKoTopas paBHa (5200+£910)kkan
/MONb

7

-

T

Puc. 1.3aBucumoctn noraprdma KOHCTAaHTBI CKOPOCTH OT TEMIIEpaTyphl B TIpoliecce
OKHCIIUTEIBHOTO XJIOPUPOBAHMS  TOJIYOJIA
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Ink

E=Rigp

o
0 1

-]

Puc.2.9u3prus aktTuBauu mporecca OKMUCIUTEIbHOTO XJIOPUPOBAaHUS TOTYy0JIa
Taxum 06pazom, CKOPOCTh 00pa30BaHMsI MOHOXJIOPTOJIYOJIa B PEAKIIMH HU3KOTEMIIEPATyPHOTO
OKHUCJIUTEIBHOTO XJIOPUPOBAHUSI TOJIYOJIa B IPUCYCTBUM MEPEKUCH BOAOPOJA M COSIHOW KHCIIOTHI
OMHCHhIBaeTCs 1o popmyrie
52004910

W =3¢ 103 exp ( RT ) ° CTonyon ° CHZOZ (5)

Cnucok Jureparyypsbl
N. A. Jleencon. Kak u modeMy MNpPOUCXOIAT XMMHUYECKHE PEAKUUU. DJIEMEHThl XUMHYECKON
tepmoauHamMuku u kuHetuku. M.: U] Uuremnext, 2010. lenect A. B. Meron boromto6oBa B
JTUHAMHUYECKOW TEOpUH KUHETHYECKUX ypaBHeHM. — M.: Hayka, 1990. — 159 c. —
VYyactue B @IIL] "HayuHble 1 HayuyHO-HCCIIE10BaTENbCKUE KaIpbl MHHOBaLMOHHOM Poccuu Ha 2009-
2013 roasr"
Xeitnopos, B. I1. Kuneruka peakiun metuinypanuia ¢ runoxioputom Harpus / B. I1. Xeiinopos,
1O. A. Epmios, O. .A. 3s0kuna // Kypu. ®uzndeckoit xumuu. - 2003. - T. 77, Ne4. - C. 648-651.
Xeitnopos, B. I1. Kunetnka peakinu OKMUCIIEHHUS IEHTOKCHII TUIOXJIopuT-noHamu / B. I1. Xeiinopos,
10. A. EpmioB // Kypu. ®uznueckoit xumuu.- 2006. - T. 80, Ne 3. - C. 432-435.

TOLUOLUN OKSIDLOSDIRICI XLORLASMASI REAKSIYALARININ KINETIK
QANUNAUYGUNLUQLARI
Dos. Ayralova T.I., G.V.Nasirova
Azarbaycan Dovlat Neft va Sanaye Universiteti

Mogalo toluolun al¢aq temperaturlu oksidlosdirici xlorlasmasi reaksiyalarinin kinetik
gqanunauygunluglarmin &yranilmosine hasr olunmusdur. Toluolun  oksidlesdirici xlorlagsmasi
proseslarinin baglangic tigiin asas reaksiya mohsullarinin omala galma siiratlori va aktivlosma enerjisi
tapilmigdir.

THE KINETIiC CONFORMITY TO NATURAL LOWS OF REACTION OF TOLUOL
OXIDATION BY THE LIQUID PHASE CHLORINATION
T.1.Ayralova, G.V.Nasirova
Azerbaijan State Oil and Industry University
The article is dedicated to the learning of the kinetic confornity to natural laws of toluene in
the low temperature reaction oxidation of the chorination. The deriving speeds of the main reaction
products are found for the styrene oxidation chlorination.
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MUROKKOB GEOLOJI-FiZiKi SORAITLORI OLAN QEYRIBIRCINS ZOLAQVARI
YATAQDA SIXILMAYAN OZLU-PLASTIK NEFTIN
SU ILO DUZXOTLi KOHRIZO SIXISDIRILMASI
G. G. Mommadova
Azarbaycan Déviat Neft va Sonaye Universiteti
gulbahar.mammadova@mail.ru
Acar_sozlar: ozlu-plastik neft, geyribircins yataq,
diizxatli kohriz, zolaqvari yataq, neftin sixigdirilmas,
mirokkob qeyribircinslik, struktur 6zliiliik, dinamik
ozliilik, baslangic tozyiq qradiyenti, layimn kegiriciliyi

Mogqalodo  sixilmayan
zolaqvari yataqda diizxotli kohriza
sixisdirilmasina dair stasionar hidrodinamik
masalonin  halli naticalori toqdim edilmisgdir.
Yataq miirokkob geyribircinsliys malikdir vo bu
ondan ibarotdir ki, kollektorun vo fliidlorin
biitlin  fiziki xassolori miixtalif xatti qanunlar
iizro foza koordinatindan-absisdon asili olaraq

ozli-plastik  neftin

doyisirlor.
Sixigdirilan  6zlii-plastik  neftin  siiziilmosi
imumilosdirilmis Darsi siiziilmo ganununa,

sixigdiran suyunku iso Darsi ganununa tabedir.
Burada asagidaki diisturlar ¢ixarilmisdir: neftin
vo suyun siiziilma siiratlori, su-neft kontaktinin
tozyiqi, kohrizin debiti.

Su-neft kontaktinin irslilomo miiddstinin vo
yatagin miixtolif zonalarinda tozyiq
gradiyentlorinin diisturlarinin ¢ixarilmasi iiglin
tsullar toklif edilmisdir.

Qeyribircins zolagvari yataqda sixilmayan 6zl1ii-

sixigdirilmasi bu giin on aktual bir problemdir.
Bu sahads bazi elmi tadqiqat islori aparilmigdir
[1]. Daha sonralar Azad Mirzocanzadonin
davamegilart bu masololor ilo mosgul olmuslar [2-
4]. Biitlin bunlarnn nozoro alaraq bu isdo
sixilmayan ozlii-plastik neftin zolaqvari yatagda
diizxotli  kohrizo  miirokkob  geoloji-fiziki
geyribircinslilik soraitlorinda su ilo
sixisdirilmasina dair stasionar hidrodinamik
masalo hoall edilmisdir. Eyni zamanda yatagin
geyribircinsliyinin miirokkabliyi, kollektorun vo
fliidlorin ~ bitin ~ fiziki  xassolori  foza
koordinatindan (absisdon) asili olaraq miixtalif
xotti qanunlarla doyisilmasi dyronilmisdir [5].
Bu moqalods toqdim edilmis hidrodinamik
stasionar mosolodo yatagin qeyribircinsliyinin
miirokkobliyi ondan ibarotdir ki, siiziilmo
prosesinin  biitiin  fiziki parametrlori foza
koordinati X —don, yoni absisdon asili olaraq
miixtolif xotti ganunlarla doyisir.

plastik neftin su ilo diizxotli  kohrizo
P,
. Su

neft « P

be—— P *, |= koh
..:.... h

P

Sok.1. Zolagvari yatagda neftin diizxotli kohrizo sixigdirilmasi sxemi
Sokil 1-ds, «zolaqvari yataq-diizxotli kohriz» Burada, sixilmayan ozlii-plastik neftin stasionar
sisteminin sxemi gostorilmisdir. Bu sxemdo rejimdo siiziilmosi iimumilosdirilmis Darsi
asagidaki tozyiqlor gostorilmisdir: Pk-gidalanma  siiziilmo qanununa, sixigdiran suyunku iso Darsi
konturunda lay tozyqi; Pg-kohrizin dibindo siiziilms qanununa tabedir.
dinamik tozyiq; P'-su-neft kontaktinda tozyiq. Laymn nefto goro kegiriciliyinin doyismasi, yoni
artmasi xatti qanunla asagidaki kimi olacaqdir:

K,-K

K =K, +—2—3(L -x), (1)
k

Neftin lay soraitindo struktur 6zliiliiyiiniin xotti artmasi ganunu iso asagidaki kimidir:
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N, =m, + (L, - ), @
Lk
Layin kegiriciliyinin sulu sixisdiran zonada artmasinin xatti qanunu iso beladir:
K,—K
K, =K, + 103 (L, —x), )

k
Ozlii-plastik sixigdirilan neftin siiziilmosi zamani tozahiir edon baslangic tozyiq qradiyenti giymotinin
artmasi xatti qanunla asagidaki kimi olacaqdir:

G -G
G, =G, +—=2—=2(L, —x), 4)
k
Suyun lay soraitindoki dinamik Ozliliiyliniin  artmasinin  xotti ganunu yatagin sulu zonasi

soraitlorindo beladir:

u,=p, + P (L, —x) )
Lk
Yuxarida qeyd edilmis siiziilmo gqanunlarmin diferensial tonliklorini holl edorok asagidaki
hidrodinamik hesablama diisturlar1 ¢ixarilmisdir:
Layin sulu zonas: {i¢iin:

pS:Pk_Pk_P~x, (6)
XS
g, == B2F ™
M Xs
Layin neftli zonas: {i¢iin:
B =B+t (o)) ®
Lk - xs
vn:Kn (P _Pkah)(x_xv)_kG (9)
n (Lk - xs ) n

Diisturlar (7) va (9)-dan geyribircins mohsuldar layin va siiziilon fliidlorin neftin va suyun fiziki
xassalarinin verilmis xatti doyisma qanunlarini nazars alaraq, yaziriq:

K, -K,

K +—~r—2(L —x
1 Lk ( k ) Pk_Pf
9, = — : ‘X, (10)
ot )
Lk
K+ mhs v pr-p)

' U PR _
) 1) -
kS 6 B )
_ n e )

k
Qeyribircins zolaqvari yatagin zonalarinda siiziilmo axinlarinin kesilmoazliyine gors Ve sixilmayan
fliiidlorin sarfinin sabitliyi ganununa ssasan yaza bilorik:
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8 =9 =9 (12)
Siiziilmo siiratlori 3, vo 3, -in (10) vo (11) ifadolorindon, alirig:

K +K1_K2-(

1

L, —x)P

k k

H1+LH£LL2'(Lk_x) &

- - (13)

Lk
|:K2 + K2 _K3 (Lk _x):|'|:G1 + Gl _GZ (Lk _x):|
Lk k
N, +nll_lnz([‘k —X)

3
Tonlik (13)-ni P" — 2 nisboton holl edorak, geyribircins layda neftli vo sulu zonalarin sorhoddindoki
tozyiqi hesablamagq iiciin asagidaki diisturu ¢ixaririq:

xPA (x-x)P,B BE
+ +
xC (L,-x)D D

P = 14
(x—xs)B+xA a4
D x,C
Diistur (14)-ds diistur (13)-dos istirak edon miixtolif ifadslor {iclin asagidaki isaroslor qobul edilmisdir:
K -K
K, +———2(L, -x)=4;
Lk
K, -K
KfFZL (L, —x)=B;

Lk
m+3§fEU4 x)=D;
G, 56 (L, -x)=E.

k
Diistur (10)-da P’ —in diistur (14)-doki qiymotini qoyaraq, fliiidlorin siiziilmo siirati ii¢iin asagidaki
diisturu aling:
9 — Ax P _ 'XI)kA(Lk — xs)+ (x — xs )Pkahst + BEst(Lk — xs)
Cx | * (L, —x )x—x,)Bx C+xAD

Yataqda siiziilma sothinin sahasi olacaq:

(15)
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F = bh (16)
Burada b-laymn eni; h-laym qaliligidir.
Kohrizin debiti olacaq:

O=9F=9-b-h, (17)
Buradan, aliriq:
Abhx xP AL, —x,)+(x-x,) P xC+BExC(L, —x,)
Pk _ s s Kon” " s s s (18)

0= Cx (L, —x, )[(x —x,)Bx.C + xAD]

N

Yatagin drenaj zonasinda su-neft kontaktinin  yerino qoymaq lazimdir; sonra iso P vo P -don
iralilomo vaxtini toyin etmak {i¢iin layin mosamo X —o gbro toromolori almagq lazimdir.

kanallarinda nefti orta hoqiqi horokot stiratilo o0 1 geoloji-fiziki  soraitlori  olan
siziilmo siirati arasindaki asagidaki funksional geyribircins zolaqvari yataqda sixilmayan zlii-

asiiliqdan istifads etmak lazimdur: plastik neftin su ilo diizxotli kohrizo dégru
sixigdirilmasi hallarinda ¢ixarilmig diisturlardan

_ _E @ (19) islonma proseslorinin layihslondirilmosi zamani
m dt’ istifadosi miimkiindiir.

Burada m-layin mesamslik omsali, t-zamandhr. Beloliklo,  su-neft kontaktmmn  iroliloma

AP miiddotinin  hesablanmasi {i¢ilin hom do

Tozyiq qradiyentlori —— va “ —in qeyribircins yatagin miixtolif zonalarinda tozyiq

X dx gradiyentlori diisturlarinin  ¢ixarilmast {igiin

diisturlarin1  ¢ixarmaq iiciin, ovvoelca P’'—in sullar toklif edilmisdir.
diistur (14)-don qiymatini diisturlar (7) vo (9)-do
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TAJIEPEE CO CJIOKHOM HEOJHOPOJJHOCTHIO
T'EOJIOT O-®U3NYECKHX YCJIOBUM
I'. I''MamenoBa
Aszepbatiodcanckuii I'ocyoapcmeennviti Yuueepcumem Hegpmu u [Ipomviwinennocmu
B cratee, mpencTaBieHbl pe3yibTaThl PEIISHUS THIPOJUHAMHYECKOW CTAIlMOHAPHOW 3aJadyd O
BBITECHCHHH HEC)KUMAeMOH  BS3KO-TUTACTUYHOM HE(TH BOJOH B TOJIOCO0Opa3sHOW 3aliekH K
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BriBeniens! popmyibl ckopocTeit puabTpay BHITECHIEMOW HE(PTH U BBITECHSIONIEH BOJBI, TAKKE
pEKOMEHT0BaHbI ()OPMYIIBI IaBJICHUS B BOJIOHE(DTIHOM KOHTAKTE U Ie0nuTa HE()TH Taepen.

B crarbe pekoMeHAYIOTCS CIIOCOObI ISl pacueTa BpEMEHHU MPOJIBUKEHUS BOJO-HEPTSIHOTO KOHTAKTA
U TPaJMICHTOB JABJICHUS B PA3JINYHBIX 30HAX 3AJICHKU.

Knwuesvie cnosa: Bs3Kko-TulacTHUHasE HEPTh, HEOJHOPOIHAS 3aleKb, MPSIMOJIMHEHHAs Tajnepes,
110J103000pa3Has 3ajeXb, BEITECHEHHE HEPTH, CI0KHAsE HEOJHOPOIHOCTb, CTPYKTYpHAsl BSI3KOCTb,
JUHAMHYECKasl BSI3KOCTh HAYAJIbHBIN I'PaJIMEHT AABJIECHUS, IPOHUIIAEMOCTb I1JIaCTa.

DISPLACEMENT OF UNCOMPRESSIBLE VISCOUS-PLASTIC OIL BY WATER IN
THE STRIPE FORM DEPOSIT TO THE STRAIGHT LINE GALLERY WITH
COMPLEX NON-UNITY OF GEOLOGO-PHYSICAL CONDITIONS
Mammadova Gulbahar Gulmammad
Azerbaijan State Oil and Industry University

ABSTRACT: The results of the solution of hydrodynamic stationary task on the displacement on
uncompressible viscous-plastic oil by water in stripe—form deposit to straight line gallery have been
presented in the article. The deposit has complex non-unity and all physical properties of the collector
and fluids change on various linear lows depending on the space coordinates-abscesses.

The formulae of filtration velocities of displaced oil and displacing water have been derived, also
formulae of pressure in water—oil contact and discharge of gallery oil have been recommended.
Methods of calculation of movement time of water-oil contact and pressure gradients in various
deposit zones have been recommended in the article.

Key words: viscous-plastic oil, non-unit deposit, straight-line gallery, stripe form deposit, oil
displacement, complex non-unity, structural viscosity, dynamic viscosity initial gradient of pressure,
layer permeability.
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NCCIUEAOBAHUE TOIIVIMBHBIX CMECEM C JOBABKAMUM BUOTOIIJVINB 1
BJIUSIHUE UX HA COCTAB BbIXJVIOIIHBIX I'A30B
Marucrtpanr B. E. Murpodanos
AzepOaiipxanckuii I'ocynapcreennniii Yausepcuter Hedru u IlpombinienHocTu
Mitrofanov.vitaliyis@gmail.com

B pabome npedcmasnenvt ucciedo8anus UCnoib308aHUsL MONIUBHBIX CMecell ¢ 000asKamu OUOMONIusa
(mMemaHona, bymanona u dmMaHona) 01a Ou3enbHo20 08ueameia, 8 CPABHEHUU C OYUWEHHbIM OU3ENIbHbIM
MONAUBAM C HUSKUM coOoepoicanuem cepvl. Hccnedosan cocmas evixnonuvix 2aszos. lloxasawo, umo
cooepoicanue ObLMOBbIX 2A306 6 GLIXJIONE NPU CHCUSAHUU MONAUSA, cooepicaweco 2% mac. Memanoid,
bymanona unu smanona, cuuxcanroco Ha 4,12; 5,7 u 8,87%.

KiroueBblie

CJI0OBa: HHSGHBHBIﬁ, JABUIaTClIb,

OHOTOIIMBO,

MCTAaHOII, MOTOPHBIC Mmacila,

IUIOTHOCTh, OyTaHOI, TeMIepaTypa, cepa.

3amacel MPUPOTHONW HE(PTH MHpPA OTHOCATCSA K
HEBO300HOBJISIEMbIM pecypcam. 3anaqyu
o0ecTieYeHnsT YHEPreTHUECKO 0e30IacHOCTH |
3alIUThl OKPY)KaloUIed cpebl 00YCIIaBIMBAIOT

UHTEpEC uccienoBarenei K MTOUCKY
BO300OHOBIISIEMBIX UCTOYHUKOB TOTLIINBA.
Ucnonws3oBanne OuOTOIIMBA B KauyecTBE
BCIIOMOTATEILHOTO HUCTOYHUKA SHEPrUu
MO3BOJISIET CHU3HUTH BHIOPOC BPEIHBIX BEIIIECTB B
atmocdepy, CIocoOCTByeT Pa3BUTHUIO

CEJIbCKOXO3SICTBEHHOIO CEKTOpa B pEruoHax
[1]. B0o3MOXHOI albTepHATUBOW JU3EIBHOMY

TOIUIUBY MOKET CTaTh OuoMeTaHoI.
[lpoBoamimch  WCCIEAOBAaHMM  HEKOTOPBIX
aBTOPOB TIO0 ONTHMAJIBHOMY COOTHOIICHHE

COACPIKaHUA OMOTOIUIMBA B ,Z[I/I3CJ'IBHOI71 CMECH
JJI1 MUHHUMaJIM3allv BBIXJIOIIA OTpa60TaHHBIX

ra3os [5].
BrixiomHple ra3pl  AU3ENbHBIX JBUTraTeENIEN
SBISIFOTCS  OJHOW M3  TJIABHBIX  IIPUYUH

3arpsi3HEHUs Bo3ayxa B ropogax. Iloaromy
HOpMaTHBHbIE TpeOOBaHMS K BBHIXJIONAM B
atMocepy U CTaHJapThl Ha Ka4eCTBY TOILIMBA
y’KecTouaroTcs. B cocraBe BBIXJIOMHBIX TI'a30B

KaJIM4eCTBaM BBIXJIOMHBIX TAa30B, JU3CIIbHBIC
JIBUTATENIM HAXOIAT LIMPOKOE TPUMEHCHHE.
Oco0blii MHTEpEC MPECTABISAET UCTIOIB30BaAHUE
cMeced TPaJIMIIMOHHOTO JIU3EIIbHOTO TOIUIMBA H
ouororusa [1].

Hacrosimiee UCCIICIOBaHUE TIOCBSIIICHO
U3YYCHHUIO BJIMSHUE COCTaBa OHMOTOIUIMBA Ha
XapaKTEePUCTHKK  pabOThl  JBHUTateis |
BBIXJIOIIOB.

MBI CpaBHWIM XapaKTEePUCTHKH pabOThl U
COCTaB  BBIXJIONHBIX ~ Ta30B  JTU3EIBHOTO
JBUTATENII  TPU  HCIOJIB30BAaHMU  CMECH,
coziepxanieit OMoJIOTUYECKOe TOIUJTUBO
(MetaHoI, 3TaHON M OYTaHOJ) B KOHIIEHTPAIMH
1-2% wmac., ¢ mapaMmeTpaMu YMUCTOTO AU3EIHHOTO
toruBa. ONBITH MPOBOJWINCH HA YETHIpEX
IMWJIAHIPOBOM YETHIPEXTAKTHOM JBUTATENE C
BOASIHBIM oxJakJeHrneM. CocTaB BBIXJIOMHBIX
ra3oB OMNpPENENSUTH C TIOMOIIBIO MOPTATUBHOTO

ananusaropa SINCRO.
CMecsr OHMOTOIUIMBA W YHCTOrO IU3EIHHOTO
TOMJIMBA TOTOBWJIM  TEpEeMEIIMBAaHHEM  Ha

neHpugyre Tpu KOMIIATHOW TeMIepaType B
teueHueM 244. Cwmecu, coxepxamero 1-2%

OBIBAIOT MOHOOKCH/I yTJIEPOJa, OKCHIBI a30Ta U1 J00aBKM  OWOTOIUIMBA  TECTUPOBAIM  Ha
MPOAYKTHl ~ HEMOJHOTO  CTOpaHUsSIM WM  CTaOWJIBHOCTh U YCTOWYMBOCTH K (ha30BOMY
HETIOJTHOTO OKHCJICHHSI YTJIEBOIOPOIOB [3]. PaCCIOCHHIO.
B mocnegnee Bpems, Omaromaps BBICOKOW — XapaKTEPUCTHKH TOILJIMBHOM cMecH
3¢ (eKTUBHOCTH  CropaHuss W HHU3KUMY IpeJCcTaBieHbl B Taliuie 1.
Tabmmma 1.
XapaKkTEepUCTUKHU TOIUIMBHOW CMECH
[Tapamerp Jlu3enpHOE TOILIMBO METaHOJI | ATaHOJ] OyTaHon
Mounsipaast macca, T/MOJIb 226,441 32,04 36,07 74,12
[TnoTHOCTD, I/eM® 0,82-0,84 0,7918 0,789 0,8098
BsizkocTs mpu 20°C 2,62 0,59 1,20 3
Temnepatypa Bocrimamenenus, °C 40 11 13 37
Temnepatypa nnasnenus, °C -29,56 -97 -114.3 -89,5
Temmneparypa kunenus, °C 170-390 64,7 78,4 117,73
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HccnemoBanuss  BenWCh TOpHU  CIAEAYIONIUX
ycnoBusax: temmeparypa toruBa 60°C, o0bem
obOpasna aum3enbHOro tommmBa 300 Mo,
OTHOCUTENbHAS BiIaKHOCTH 50-53%, cpennus
Temreparypa B 1aboparopuu 22°C.
[IpurotoBnenne  obpasma: K  YUCTOMY
IU3EIbHOMY  TOIUIMBY C  YJIBTPaHU3KHM
COJIep’)KaHUEM Ccepbl J100ABISIIM METAHON [0
KoHUeHTpauuu 1-5% wMacc UM uccienoBanu
CTaOWJIBHOCTh  TOJYYEHHOH  CMecH 1O
obOpasioBomy pasznmenenuio npu  +23-30°C.
CocTosiHHE cMecH KOHTPOJIUPOBAIN BHU3YyalbHO
KaKIple 294 B TEYCHHHM MeECSa EKETHEBHO.
[Ipu3Haku Koarynsuuu He HaOII0JaNUCh.
Urcroe qu3enbHOe TOIUIMBO U CMECH C J00aBKOM
OouoToruBa (METaHOJ, ATaHON U OyTaHON) B
KOHUeHTpauuu 1-2% mMac., HuccieaoBaad Io
enuHoi metoguke. COoCTaB BBIXJIONHBIX T'a30B
KOHTposipoBainu 1o conepxkanuto CO, CH,
CO2, okcuaoB a3oTa U caxu. MexaHHYecKoe
CMEIIICHUE CMECH IPOUCXOJIUIO B TOILTUBHOM
Hacoce. JlBuraTtenb  OKCIUTyaTUpOBajicsi B
pabodem pexxume 0e3 ocraHoBku. OOpa3zoBaHue
Ca)ky He HaOII01a10Ch (BU3yaJIbHO IIPOBEPsIIaCh
COCTOSIHHE (POPCYHKH).

Jlu3enbHBIN qBUTATENh, pab0TaeT Ha TOIIMBHO-
BO3JYLIHOM cMecH B cooTHameHuu-1:14 u 1:16,
mpu 5ToM CO B BBIXJIOMHBIX ra3ax HIKE YeM y
OEH3UHOBOIO JIBUTATES. N3zmepuin
conepkanue CO U Opyrux ra3oB B BBIXJIOIHBIX
razax Ui pa3UYHBIX COCTaBOB TOILTUBHOM
CMECH TIpHU YacTOT€ BpalIeHHUs B JIUara3oHe
1000-3000 o6/muH.

[Ipu HemoIHOM CropaHUM TOIUIMBA 00PA3yIOTCS
yrineBojopoast CH Ilpu wacrore BpamieHuun
2000 06/MHUH IS YUCTOTO AU3EIHLHOIO TOILIMBA
U cMecel ¢ coaepkanueM 2% macc 3TaHoja |
OyTaHosla KOHILEHTpauuu yriaeBogoponos CH
coctaBuma 30,44,50 u 54. Camoe HHU3KOE
conepkanue yrnesoaopoaos CH nabnonanocs y
METAaHOJI COJepKaleld cMecw,  Ooible Yy
dTa”oja u OyTaHoma.

PesynbraTel cpaBHenune conaepxkanne COz2 B
BBIXJIOTIHBIX Ta3ax JUig pa3Iu4HOTO COCTaBa
TOTUITMBHOH CMECH IIOKa3aJld 4YTO COJepKaHue
CO2 ans YMCTOTO TOTUTMBA U CMECEH COCTABIISIET
3,1; 3,6; 3,8%.

Pe3ynbrathl conepkaHusi KUCIOPOJa MOKa3aIH
qT0 n00aBKH onoToIInBa CHIKAIOT
CoJiep’)KaHue KHUCIOpPOJa B BBIXJIOMHBIX Ta3ax
cooTBeTcTBeHHO -17,6; 16,7; 16,30; 16,20. Ilo
CPaBHEHHUIO C YUCTHIM TOTUTMBOM, KOHIIEHTPALIHS
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OKCHIIOB a30Ta B BEIXJIOIIE AJId cMecelt 2% macc.
CopepxaHue MeTaHOJa, 3TaHoJa M OyTaHoIa,
yBenuuuBaercs Ha 16; 17; 66; 36 u 47,32.510
OOBSICHSIETCS POCTOM TEMIIEPATyphl CTOPAaHUS
TOIUIMBA I CMEcCedl MeTaHoya, OyTaHola H
3TaHojA.

Cmecu ¢ mobaBiieHHEeM OHOTOILTMBA 00JIaal0T
pa3HOl  CKOPOCTBbIO  BBIIEJCHHS  TeIa,
CJIEIOBATEIILHO TeMIeparypa CTOpaHHUS
MOBBIIIANIACH B PAa3HOM CTENEHU MJIs Pa3HbIX
COCTaBOB CMECH TIOBBIIICHHE TEMIIEPATyPhI
BBI3bIBACT MOBBIIICHNE, KOHIIEHTPALUU OKCUJIOB
azoTa B BbxJone. llpu  perupKyisium
OTpOOOTAHHBIX Ta30B, TEMIEpaTypa CrOpaHUs
TOTUIMBHOM CMECH MOHMKAETCS COOTBETCTBEHHO
CHIDKAETCS M COJIep)KaHHe OKCHJIOB a30oTa B
Beixjorne.  ConepkaHue  JHIMOBBIX  T'a30B
Koppenupyer ¢ oxjJaxiaromuMm  dddexTom
TOTUIMBHBIX CMECEH U IMapamMeTpaMu BO3IYIIHO-
TOIUIMBHOM  CMECH, BBI3BIBAIOIIUMHU  POCT
3ajepxku BocrameHnenus. Cmecu ¢ 2% wmac.
no0aBkaMM MeTaHoja, OyTaHola H 3TaHOJa
MOKa3bIBAIOT  OoJee  HHU3KHE  3HAYCHUSA
COJlep>KaHusl JBIMOBBIX Ta30B, YE€M YHUCTOE
JU3elIbHOEe TOIUIUBO (pHcC.l), mpu 3TOM BpeMeHa
3aJIepP’KKH BOCIJIAMEHEHHUS ISl TaHHBIX CMecei
ObUIM MEHBINIEe, YEeM IS YUCTOrO TOIUIHBA.
CaMoe HHU3KOE COJiep)KaHHuEe JBIMOBBIX T'a30B
COOTBETCTBYET CoJiep)aHuto 2% mac. MeTaHoa,
BBIIIE /U cMecu 2% Mac. OyTaHoia, ellle BhIIIe
— 2% mMac. sranoaa. O4eBUIHO, YTO cMech 2%
Mac. MeTaHoja CcO3JaeT YcCJoBWs i Oonee
TIyOOKOTO CrOpaHus 0 CPAaBHEHUIO C JIPYTHMH
cocTaBaMU TOIUIMBHOW cMmecu. B cpenHewm,
coJiep’KaHue JIbIMOBBIX Ta30B sl cMeced 2%
Mac. MeTaHoJa, OyTaHOJIa U STAHOJIA CHUYKAETCS
Ha 4,12; 5,7 n 8,87% COOTBETCTBEHHO C YHCTHIM
JTU3eJIbHBIM TOTIITUBOM.

1- 2% wmac. meranona; 2- 2% wmac. sraHoina; 3-
2% wmac. OyraHona; 4- 4YHCTOE JU3EIbHOE
TOTTUBO

buoTonnuBo HE COAEPKHUT CEPHl U CEPHOM
KHCIIOTBI,  CIIEZIOBAaTeIbHO TPH  JTI0OAaBKax
OMOTOINIMBA  BBIIETICHUE  JBIMOBBIX  Ta30B
cHkaercs. CMecH ¢ coJiep:kaHHble OMOTOIINBA
1-2% mac. 3HaYUTENBHO YIYYIIA0T TapaMeTphl
CropaHus ToIUIMBa. Hampumep B NpHCYTCTBHH
N00aBKH METaHOJIa COJEp)KaHHE KHCIOpOJaa B
TOIJIMBE cocTaBisgeT 5-8% Mac., YTO MOMOraeT
JIOoCTUYhL Oosiee TIIyOOKOW CTENEeHU CrOpaHHs
TOIIMBa U 3P(EKTUBHO CHUXKAET oOpa3oBaHHE
B3BEIICHHBIX YaCTHII YIiepoa (CaxKu U JbIME ).
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Cmecw, cooeprcawan 2% mac. memanona, Oymanona u 3manona.
Puc.1. Conep:kanne IbIMOBBIX Ta30B LIS PA3JIMYHBIX COCTABOB UBHOW CMECH:
Taxkum oOpazam BBeneHue 100aBok 2% Macc MeTaHoa, OyTaHOJa W 3TAHOJA B YUCTOE JTU3EIBHOE
TOILTUBO C HU3KUM COJICP)KaHUEM CEePbl CHU)KAET COJICPKAHKUE JIHIMOBBIX ra30B B BhIXJoIE Ha 4,12;
5,7 u 8,87% COOTBETCTBEHHO 3TO OOBSACHSIETCS TE€M, YTO OMOTOILIUBO HE CONEPIKUT CEPBl U CEPHOM
KHCJIOTBI.
Jlureparypa
Kecce JI.I'.-Kypuan Hedrsnoit Hayku u unxenepuu-2000,- C.157-158.
I'pabockuit M.C, IIporpecc B 3HepreTH4eckux 1 KOMOMHUPOBaHHBIX HayKax-1998-c.125-134.
JInaksa M., Kanam M.A. u a1p. — Atmocepnas cpena. -2010-1.5, Ne1-C.386-387.
Kacra P.C., Cagp U.P.-Tonmugo.-2010-1.89, Ne 2-C.287-293.
banuues I', bupecos ['-Hayka o nmpousBoctse.-2008-1.20, Ne4 — C.283-297.

RESEARCH OF THE FUEL MIXTURES WITH ADDITIONS OF BIOFUELS AND ITS
INFLUENCE ON COMPOSITION OF THE WASTE GASES
V.E.Mitrofanov
Biofuels, derived from renewable biological resources, are universally recognized as viable
alternatives to fossil fuels for powering automotive internal combustion engines. In this study, fuels
blended with biofuels (methanol, butanol or ethanol) and pure ultra-low-sulfur oils were used in a
turbocharged diesel engine to test its performance and exhaust emission compositions. It was found
that addition of 2 wt. % of methanol, butanol or ethanol to fuel blends reduced exhaust emissions on
average by 4.12, 5.7, and 8.87%, respectively, when compared with ultra-low-sulfur fuels. The reason

for the reduced emission is absence of sulfur and sulfuric acid in the biofuel blends.
Key words: diesel engine, biofuel, methanol, ethanol, butanol, low-sulfur oil, motor oil, density,
butanol, temperature, sulfur
BiOYANACAQLARIN O9LAVO EDILMOSI iLO YANACAQ QARISIQLARININ
TODQIQi VO ONLARIN TULLANTI QAZLARIN TORKIBINO TOSIRi
V.E.Mitrofanov
Toqdim olunan isdo dizel mitharriyi {i¢iin bioyanacaqgin (metanol, butanol va etanol) slavalari ilo
yanacaq qarisiginin istifadosi effektivliyi todqiq olunmusdur. Torkibinds kiikiirdiin ultra az olugu
tomizlonmis dizel yanacagi ilo miiqayisodo miiharriyin xiisusiyyatlori va tullanti qazlarin torkibi
todqiq olunmusdur. Tarkibinds 2% kiitlo metanol, butanol vo ya etanol olana yanacagin istifadasi
zamani tullant1 qazindaki tiistii gazlarin migdar1 tomizlonmis dizel yanacagi ilo miigayisads 4,12, 5,7
Vo 8,87%-0 godor miivafiq olaraq azalmigdir. Bu da bioyanacagin torkibinds kikiird vo sulfat
tursusunun alinmasi ilo izah olunur.
Acar sozlar: dizel miiharriyi, bioyanacaq, metanol, motor yaglari, 1xliq, butanol, temperatur, kiikiird.
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UOT 622.22
QAZMA NASOSUNUN VURMA XOTTiNDO
HIiDRODINAMIK PROSESLORIN MODELLOSDIRILMOSI
Dos. S.H.Abbasov, magistrant S.9.Mbolikzads
Azarbaycan Ddovlat Neft vo Sonaye Universiteti

e-mail: s.h.abbasov@mail.ru

shamistan.malikzada@gmail.com

Acar

sozlor:  Qazima nasosu hidrodinamik

proseslar, kasilmamazlik tonliyi, horakat tonliyi,

Qazima nasosu layihalondirilon zaman baslangic
parametrlor olan oan bdyiik vurma tozyiqi Pmax vo
bu tozyige uygun golon Q verim osas gotiiriiliir.
Bundan bagqa, biitlin hesabatlarda on boylik
verim Qmax, mayeni sorma hiindiirliyii vo na-
sosun taqribi kiitlosi do nazors alinmalidir[1]. Bu
baximdan mogalodo gazma nasosunun vurma
xottinin miioyyon hissasindo  hidrodinamiki
proseslor modellosdirilmis, bunun ii¢lin bir nega
forziyyolor gobul edilmis, nasosun ¢ixiginda
maye axininin miintozomliyini tomin etmak {i¢iin
riyazi ifadolor alinmigdir. Nasos iso diisdiikdon
sonra kompensatordaki qazin azalmasinin
temperatur vo tozyiqo tosiri arasdirilmigdir.
Umumi  halda qeyri-stasionar  hidravlik
sistemlorin paylanmig parametrlorin
hesablanmasi ii¢ formada aparilir:
kasilmomazlik tonliyi (elementar hacmi kiitlonin
saxlanmasi qanunu)

1)

horakat tonliyi (mayenin elementar hocmi {igiin
Nyutonun ikinci ganunu)

dv
—=>F; (2
Pyt 2R Q@
vaziyyat tonliyi
p=f(Pit’); @
burada p —sixliq; P —tozyiq; t° —temperatur;
F

90, dive =0:
dt

—elementar hocma tasir edon qlivvae.
Qazma nasosunun vurma xottindo hidrodinamik

proseslori  tosvir etmok iiclin  asagidaki
forziyyalari qabul edak.
maye axin1 bir ol¢iiliidiir

v=f(xt); P=1f(xt); @)

qazma moahlulu bir damci zoeif sixilmis maye
kimi qobul edilir vo tonlik asagidaki formaya
gotirilir
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tazyiq, toxunan gorginlik.

P

Ap=—AP; (5
P=K ®)

boru komori — garisiq sabit en kosik iki hissodon
ibarotdir (qazma komari, halqovi foza), hidravliki

miiqavimot  qiivvesi  borunun divarinda
comloanir;
quyudibi hidravlik  miihorrik — bir yerdo

morkozlosmis bond, onun uzunlugu dalga
rogslorinin uzunlugu ils miigayisads ¢ox kicik
oldugundan nazors alinmir;

biitiin bandlorin hidravlik miigavimatlori yalniz
mayenin axin siiratindon asilidir;

mayenin silirati ragslorin paylanma siiratindon
cox-¢cox kicik oldugundan nozors alinmur;

Qeyd olunan farziyyslors goro gazma nasosunun
verim xottindo mayenin geyri-stasionar axmasi
differensial tonliklorin kdmayi ilo toyin olunur.
Koasilmazlik va harakat tanliklari. Qaobul edok ki,
pnevmokompensatorda qazin doyismosi
adiobatik hala uygun golir[4]. Qazin sixilmasi vo
genislonmasi zamani termodinamiki proseslor
gapali miihitds bas verir.

_ o o 2 dav
oot d><
=] = N -

oot oot R

@}
(6)
burada X —kosiyin koordinati (boru komarinin
oxu ila tlist-listo diison ox iizro
hesablanmis);

IS —baxilan kasik lizra mayenin yaratdigi
gotirilmis tozyiq P=P- pgz;

p —orta tozyiqo uygun golon mayenin
sixlig;
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C —rogslorin mayeds yayilma siirati

km
(C 121+1 52—)
Maye axininin kigik tezliklords borunun divarini

doymosi zamani yaranan toxunan gorginliyi toyin
edok.

2
T=Ap v
8
burada A —hidravlik miigavimoat omsalidir.
(6) tonliyindon tozyiqi yox etsok, verimo
(Q =Vf) nazaran ikinci tortibden differensial

tonliyo kego bilorik.

8Q 1 , 0°Q
ot 8fR &(‘Q‘Q) ¢ OX?

burada f —hidrokanalin en kosiyidir.

(7) ifadasi yiiksok doqiqlikls boru kemarinda
maye axininin hidrodinamiki voziyystini tosvir
etmays imkan verir. Bu sortlo ki, mayenin boru
divarina vurmasi yiiksok tezlikli xarakters malik
olmasi. (7) tonliyini inteqrallamaq {iglin Tig
sorhad sortindon istifado etmok lazimdir.

Birinci sorhod sorti (X = 0) tozyiq xottinin
baslangicinda sistemin voziyyati tosvir edilir vo
pnevmokompensator olan nasosun ¢ixisinda
maye itgisi tayin edilir:

dv
Q=Q,+—-®
dt
burada Q_ —nasosun ani verimi;
Q
maye itgisi (X =0 halinda);
V' —pnevmokompensatorun ani hacmi.

Onda baxilan hal ii¢clin qazin hocmi vo tozyiqi
arasindaki asililiq asagidaki kimi olur

()

—pnevmokompensatordan  sonraki

k k
PqV =P, qu
P.q V¢ —qazin orta tozyiqi vo orta hocmidir.
Bundan basga gobul edirik ki,
pnevmokompensator  nasosun  yaximliginda

qurasdirilir vo onlar arasindaki tozyiq itgisi ¢ox
ki¢ik oldugunda nezore alinmir. Ona gora do
pnevmokompensatordaki tozyiq nasosun
cixigindaki tozyiqe borabor gotiirtiliir:

P,=P; P,=P,.

Onda qazin tozyiqi ilo hocmi arasindaki asililiq
asagidaki kimi olur.
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Por -

P (v)'
(V—J ©

(9)-u zamana gora differensiallayaq

oP PV*dv
S= ke 10
(8)-li nazars alsaq
oP P A
=Ky @ -Q) ay

(6) kosilmomozlik tonliklor sistemindon istifade
edib (11)-dan tozyiqi yox etsok birinci sorhad
sortini aliriq:

0Q Tk PorVO'?
ax = p02 V k+1 (Q o Qn ) (12)
Hesabat aparmaq ti¢iin namalum V vo P, —

n1 pnevmokompensatordaki baslanglc hocm V,
P, —1la ovoz edok. Qobul

v baslangic tozyiq F),

edok ki, mnasos iso diismozdon ovval
kompensatordak: qabm hacmi V, tozyiq P,,
qazin temperaturu iso T, —dir. Nasos iso

diisdiikdon sonra kompensatordaki qazin hacmi
azalir, tozyiq vo temperaturun artmasina sabob
olur. Bu zaman V ,P,T doyisonlori 6z orta
qiymatlorine yaxin qiymatlor alir.
Nozoro alsaq ki, nasosun iso diismosi
uzunmiiddotli olmur, onda otraf miihitlo
temperatur miibadilosini nozors almamaq olar.
Nasos igo salindiqdan derhal sonra qazin hocmi,
tozyiqi vo temperaturu ovvalki qgiymotlorlo
asagidaki kimi olagoelondirilir:

I:>0rV0r _ P0\/0 (13)

TOI' TO
Birinci  yaxinlagmada temperaturun orta dovr
dayisms qanununu yazaq

T, =T,+(T, -T, )" (19
burada C —istilik miubadilosi

atmosfer tozyiqidir.
Asagidaki xiisusi hallar1 nozordon kegirak.

omsali;

T, -

1)t=0; T, =T, —nasos iso diisdiikdon sonra
qorarlasmis rejim

PV

_or or __

T

or

RVy

0°0

T

0

Ogor qobul etsok ki, qazin avvalki voziyyatindon
gorarlagsmis voziyyoto kecidi adiobatik proseso
tabe olur, onda

(15)
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PVS=PV*

Vo (16)

aling.

Bu hal nasosun qisa middatli is rejmindo
kompensatorda bas veron termodinamiki proseso
uygun golir.

2)t>t,_; T =T, —temperaturun tam borabor

kr; 0
hali. Burada {, —istilik miibadilosi

catdiqda kritik vaxt.
Ogor pnevmokompensatorda olan  qazin
baslangic temperaturu otraf miihitin

temperaturuna yaxin olarsa (TO :Ta), gazin

basa

baslangic haldan qorarlasmis hala kegmosi
prosesi izotermik prosesdir.

PV, =PV, (17)
(17) ifadasi nasos uzunmiiddatli islodikde qazin
halin1 tasvir edir (16) va (17)-ni (12)-do sarhad
sortindo nozars alsaq:

I hal {igiin

6Q fk PV

ox  pC? V™ @-Q) a9
IT hal ti¢iin

6Q fk PVV:

X pC* v (Q-Q)
alariq.

Sorhad sortinin ifadesindon goriiniir ki, qazin
hacmi, onun tozyiqindon asilidir (qisa borular
istisna olmagla).

Xisusi hal kimi ogor pnevmokompensator
olmasa birinci sorhad sorti 6z shomiyyatini itirir
Q=Q,.

Saorhad sartindon goriiniir ki, kompensatora qador
olan hissado gazma mohlulunun geyri-
miintozom axim (Q, = f(t)) kompensatordan

sonra miintozom olaraq axmaga baslayir.
Ikinci  sorhad sorti (X =+ L) quyu dibi
miihorrikds hidrodinamiki proseslari tosvir edir
vo asagidaki sistem tonlikdon toyin edilir.

Q:le.f
P=P +P

qm

(20)

P, —quyudibi miihorrikds tozyiq diisgiisii

P,:P,=P+P,
(6) tonliyini (20)-do nozors alsaq II sorhad
sortinin ifadosini alariq.
0
Qn.f j (21)

chI-m __pC2 aQ_|<
OX YoX

K, —qazma kemorinin hidravlik yarig: ils

dt f

halgovi alan
omsaldir.

Ikinci sorhod sertindon istifads ederak quyu dibi
mihorrikdo yaranan tozyiqi maye itgisi vao
baltada yaranan burucu momentdon asili olaraq
toyin edo bilorik:

I:)q.m = gme + Kq.mME.m
m,ci,B,Kq_m —stend

naticalorindan toyin olunan quyudibi miiharrikin
xarakterik parametrloridir.

fozanin  gOriismasini  nozora

(22)

burada smaglarinin

Ugiincii  sorhad  sorti, (X =1+ 2L) tozyiq
atmosfer tozyiqino barabordir:

aQn.f

=0 (23
o (23)
. X ) ..
X :ﬁ oldugda (7) vo (22) ifadolorini
+
asagidaki kimi alirq:
0°Q  hooll, (52 1 Q

00> 16m®  O¢ (2nop) ox?

(24)

o0 aku [~ =
= as — 25
ox 2HUVk+1(Q Q") =
e e N .
op 7 do 2nop| oX 0K
(26)
Q,
—=0 27
OX @0
(24), (25), (26), (271) ifadolorindon goriindiiyii
kimi gazma nasosunu tozyiq xottindoki
hidrodinamiki  proseslor bir neg¢s adsiz

komiyyatlorden asilidir.

NOTICO:
Qazma nasosunun vurma xattinin miioyyon hissosindo hidrodinamiki proseslor modellosdirilmis,
bunun {i¢iin bir ne¢o forziyyalor gobul edilmis, nasosun ¢ixisinda maye axiinin miintozomliyini
tomin etmok {iciin riyazi ifadolor alinmisdir. Nasos iso diisdiikdon sonra kompensatordaki gazin
azalmasinin temperatur va tozyiqo tasiri aragdirilmisdir.
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[Ipu npoexkTupoBaHun OYpOBOTO HAcOCa W3 HCXOJIHBIX IapaMETPOB OepyTcs MaKCUMalbHOE
HarHeTaTelbHOE JIaBICHUE Pyaxc U COOTBETCTBYIOIIAS 3TOMY JaBieHuto nogada Q. Kpome Toro, Bo
BCCX pacucTax JOJUKHBI YUUTBIBATHCA MAaKCUMAJIbHAA I1oJa4a QMa}(‘(/" BbICOTA BCACBhIBAHUSA KUIAKOCTU
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Ha BBIXOJIE Hacoca IIOJy4YeHbl MaTeMaTH4YecKue ToKkazaTenu. MccinegoBaioch BIUSHHUE B
KOMITIEHCAaTOpE YMEHBIIICHHS ra3a Ha TeMIIepaTypy U JaBlIeHUS MOCie BKIIOYEHUS HACOCA.

MODELING OF HYDRODYNAMIC PROCESSES ON THE LINES OF MUD PUMP
S.H.Abbasov, SH.A.Malikzade
Azerbaijan State Oil and Industry University
The most important parameters that are initially considered when designing a mud pump are
maximum pressure, pmax and its relevant flow, Q. Other than these parameters, maximum flow, Qmax,
pressure head as well as the pump weight must be taken into consideration. For this reason,
hydrodymanic processes have been modelled, assumptions been taken and also some mathematical
solutions been proposed for keeping the steadiness of flow at discharge of the pump. The effects of
gas reduction in compensator to temperature and pressure have also been investigated.
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NEFT-KIMYA SINTEZi PROSESLORINDO YARANAN BIR SIRA YAN MOHSULLARIN
TORKIBININ MUQAYIiSOLI ANALIZI
Magistrant E.A. Tahirli,
Dos. S.Q.Omirov, dos S.S.ismayllova
Azarbaycan Dovlat Neft va Sanaye Universiteti

Taqdim olunan maqgalada karbohidrgen xammallarimin termiki emal (kreking, piroliz) proselori zamam
yaranan bir sira yan mahsullarin tarkibinin asasli suratda analizi hayata kegirilmis vo miiayyon olunmugsdur
ki, piroliz prosesinin yiingiil piroliz gatrani benzol-toluol-ksilol (BTK) fraksiyast ilo zongindir.

Eyni zamanda bu prosesda amala galon digar yan mahsulun — masal tosarriifatinda yandurilan qaz
[fraksiyasimin va kreking prosesinin quru qaz fraksiyasimin analizi naticasinda onlarin 50 %-2 qador etilen-

propilen garisigindan ibarat olmasi tasdiqlonmisdir.

Acar sozlar: piroliz, yiingiil piroliz qotrani, quru

qaz, kub qaligi, alkillosmo, monotsiklik aromatik
karbohidrogenlor.

Molumdur ki, piroliz prosesi zamani hom
mogsadli  mohsullar olan asagi molekullu
olefinlor — etilen, propilen, hom do maye yan
mohsullar — agir vo yiingiil piroliz gotranlar
amoalo golir[1].

Miithiim masalalordon  biri  maye yan
mohsullarin kompleks emal edilmosidir. Agir
piroliz  gotraninin  osas  torkib  hissasi
kondenslosmis politsiklik aromatik
karbohidrogenlor, yiingiil piroliz gatraninda iso
BTK fraksiyasi vo onun torkibindoaki
komponentlorin téramolori tistiinliik togkil edir.

BTK fraksiyasinin benzola termiki vo
katalitik emal proseslori sonayeds genis istifado
olunur.Bu dsullarin birinin digarine nazaran
catismazliglar1 olmasi ilo barabar ham da dstiin
cohatlori vardir. Moasoalon, termiki emal zamam
reaktorlarin konstruksiyalarinda ciddi
doyisikliklor olmali, osas da temperatura qarsi
davamli olmalidir. Kontakt qazlarimin istiliyinin
ilkin xammalin qizdirilmasina sorf olunmasi
tokrar enerji ehtiyatlarindan (TEE) somarali
istifadonin  gostoricilorindondir. ~ Bu  {isulda
katalizator istifado olunmadigi {iglin onun
regenerasiyasina da alavo xorc tolob olunmur.
Katalitik emal zamani katalizatordan istifado
olundugu {igiin proses asag1 temperaturda aparilir
ki, bu da karbohidrogenlorin  dorin
parcalanmasinin qarsisini alir [2].

Hal-hazirda har iki tisulun kombins olunmus
texnologiyas1 - termokatalitik emal da totbiq
olunur. Bu texnologiyanin hor iki iisulun {istiin
cohotlorini  6ziindo birlogdirmasi ilo olagadar
proses zamani piroliz liciin xammal kimi istifado

oluna bilocok etan-propan garigigi da omolo
galir[3].

Termiki krekingin sonayedo totbigindon
sonra onun xiisusi novil olan piroliz prosesi do
inkisaf dovriino girdi. Piroliz prosesi hom ds
katalitik riforming prosesi kosf olunana qodor
aromatik karbohidrogenlorin alinmasiin asas
isulu idi. Piroliz tglin gotiiriilon xammalin
noviindon asili olaraq piroliz gazlarinin vo maye
mohsularin ¢iximi1 dayigir. Xammal kimi agir
fraksiyalarin  gotiiriilmosi  zamam1  maye
mohsullarin =~ miqdar1  qaz  halinda  olan
xammallardan istifado zamani alinan maye
mohsullarin migdarindan ¢ox olur[4].

Hal-hazirda  6lkomizde  maye piroliz
mohsullari emal olunmur vo xammal kimi xarici
bazarlara satilir. Olkamiz monotsiklik aromatik
karbohidrogen torkibli mohsullar1 xaricdon idxal
edir. Lakin maye piroliz mohsullarint emal
etmoklo bu idxali tam aradan qaldirmaq, hotta
ixrac  potensialimi  da  inkisaf etdirmok
miimkiindiir. Bunun {giin  etilen-propilen
istehsali zamani amalo golon pirokondensatin Ce-
Cg fraksiyasini neft emali zavodlarinin yan
mohsulu olan quru qaz fraksiyasi vo ya izopropil
spirti  istehsalinda diizopropil efirinin vo
izopropil spirtinin miitlaglegdirilmasinin  kub
qaliglart ilo kompleks emal etmaklo monotsiklik
aromatik  karbohidrogenlor  oldo  etmok
miimkiindiir. Bu magsadls istifads edilo bilacok
xammallarin  komiyyot vo keyfiyyat torkibini
bilmok lazimdir. Yiingiil piroliz gotraninin
torkibi codval 1-do verilmisdir.

Cadval 1-don goriindiiyii kimi bu fraksiya tokca benzolun alinmasi iigiin deyil, hom ds onlarin
digor doymamus birlasmalarls alkillasmasinds istifads oluna bilar.
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Cadval 1.
Yiingiil piroliz gotraninin (pirokondensatin) torkibi
Komponentlorin ad1 Qaynama temperaturu Qaynama temperaturu
55-160°C intervalinda olan 160-195°C intervalinda olan
fraksiyanin torkibi (kiitlo %) fraksiyanin torkibi (kiitlo %)
1 2 3

geyri-aromatik k/h 20,19 2,51
benzol 30,3 0,29

toluol 24,6 1,48
etilbenzol 2,33 1,86
stirol 577 11,3
o-ksilol 2,56 4,17
m-ksilol 4,89 5,07
p-ksilol 1,78 1,72
kumol 0,02 0,05
fenilasetilen 0,07 0,08
n-propilbenzol 0,14 0,55
o-etiltoluol 0,17 1,02
m-etiltoluol 0,48 2,17
p-etiltoluol 0.18 0,83
allilbenzol 0,18 0,71
1,2,4 trimetilbenzol 0,4 2,87
1,3,5 trimetilbenzol 0,2 1,11
1,2,3 trimetilbenzol 0,14 1,52
o-metilstirol 0,3 1,42
B-metilstirol 0,23 2,97
m-viniltoluol 1,1 8,03
o-viniltoluol 0,32 2,35
indan 0,95 10,98

durol 0,09 0,26
izodurol (1,2,3,5 tmb) 0,01 0,51

irenitol (1,2,3,4 tmb) 0,001 0,3
naftalin 0,41 10,98
2-metilnaftalin 0,05 1,75
1-metilnaftalin 0,03 1,23
Ci2 kih 0,3 2,09

metil va dimetil indenlar 0,4 79
toyin olunmamis aromatic k/h 0,3 7,54
Comi 100 100

Alkillagdirici kimi fordi olefinlordon itifads
etmoklo yanasi, hor hanst bir istehsalin
doymamis karbohidrogenlorlo zongin olan yan
mohsullarindan da istifado edilmosi daha
magsada uygun sayila bilor. Bu mogsadls piroliz
proseslori zamani1 magal tosarriifatinda yandirilan
gaz  fraksiyasindan  (tullantisiz  istehsal
texnologiyas: yaratmagq magsadila), neft emal
zavodlarinin  quru qgaz fraksiyasi, homginin
izopropil istehsalinin oligomerlarlo zangin kub
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gahgindan da istifado etmok olar. Neft emal
zavodlarinda moqgsadli mohsul olmayan vo
homginin mosaldo yandirilmas: iqtisadi  va
ekoloji baximdan diizglin hesab olunmayan,
torkibino gora giymatli xammal sayila bilon quru
qaz fraksiyasinin trakibi cadval 3-do verilib. Bu
fraksiyani piroliz prosesinin kanar qaz qarisigi ilo
garigdirib bir xammal monbayi kimi istifados
etmok do maraq doguran masalalordon biridir.
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Coadval 2.
Piroliz prosesinin konar qaz garigiginin torkibi
Komponentlorin adi Miqgdart (hacm %)
1 2
CH, 7,0
CoHg 7,5
CoHs4 35,0
CsHs 1,6
CsHs 24,0
CsH4 (propadien) 0,15
CoH, 0,12
i-C4H1o 0,5
n—C4H10 0,3
i-CsH1p 0,2
n—C5H12 0,03
buten-1 0,4
izobuten 0,3
CsH4 (metilasetilen) 0,3
Cs+ (olefin) 0,1
Ce+ (olefin) 0,1
H» 22,23
CO 0,16
CO; 0,01
Codval 3.
Quru gaz fraksiyasinin torkibi
Komponentlorin adi Miqdari (kiitlo %)
CH4 24,0
CoHs 23,7
CoH4 20,0
CsHs 1,2
CsHe 7,0
i-C4H1o 0,4
n-C4Hlo 0,8
i-CsH1o 0,3
n-CsH1» 0,6
H, 3,5
CO 2,3
CO; 0,02
02 0,001
N2 7,4
S (sarabast va birlosmoa halinda, comi) 0,0008

Molumdur ki, benzol vs etilen arasinda gedan
reaksiya noticosindo etilovazli  monotsiklik
aromatik karbohidrogenloar oalds olunur ki, bunlar
da dehidrogenlosmo  proseslorindon  sonra
polimer sonayesi iiciin giymotli monomerlor
sayilan vinilaromatik birlosmalorin alinmasinda
istifado  olunur.  ilk  belo  alkillosmo
reaksiyalarindan biri Fridel-Krafts tsulu ils
AIClIs katalizatoru istirakinda hayata kegirilib[5].

Movcud istehsalatlarin illik giliciinii nozors
alaraq geyd etmok lazimdir ki, illik ¢iximi 80000
tona yaxin olan quru qaz fraksiyasi va pirolizin
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konar qaz qarisigmin tarkibinds kiitloca 30-40%
(24000-32000 ton) etilen mocud olur. Yiingiil
piroliz gatraninin illik ¢iximi iso 85000 ton togkil
edir ki, onun da 52000 tona yaxin hissasini BTK
fraksiyas1 (15000 ton benzol) togkil edir.

Xammal kimi gotiiriilocak maddalarin
keyfiyyat va kamiyyat tarkibinin analizi.

Analizlorin aparilmasinda on miiasir cihaz vo
programlardan KRISTAL  xromatoqraf
cihazlarindan vo xromatek analitik programindan
istifado olunmusdur:
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-Yiingiil piroliz gotraninin analizi 100 metr
uzunluglu kapilyar kalonkada 150 doagige
miiddatinds 3 atm. tozyiq altinda, gazdasiyicinin
(Ar) 10ml/doq hocmi siiratinds, 35-200 °C
temperatur intervalinda, alov-ion tipli detektorla
tochiz olunmus xromatoqrafda aprilmisdir.

-Quru  qaz fraksiyasinin  vo  piroliz
proseslarinin konar gaz gqarigigmin analizi 15
doagige miiddatinda, 55 °C temperaturda, 15 metr
uzunluglu kalonkada, 1.65 atm. tozyiq altinda,
qazdasiyicinin (He) 23ml/daq hocmi stiratinda,
katorometr — yoni istilikkegiran tipli detektorla

tochiz olunmus xromatoqrafda aparilmigdir.
NOTICOLOR

Piroliz prosesi zamani amoalo galon maye mohsullarin neft emalinin digor yan mohsullar ils
qarsiligh tasirindon monotsiklik aromatik karbohidrogenlorin alinmasi moagsadilo emal olunacag
fraksiyalarin torkibi xromatoqrafik tisullarla analiz olunmusdur.

Miiayyan olunmusdur ki, quru qaz fraksiyasi va pirolizin kenar qaz qarisiginin torkibinds kiitlaca
30-40% (24000-32000 ton) etilen var. Yiingiil piroliz gatraninin illik ¢iximi iso 85000 ton toskil edir
ki, onun da torkibinds 52000 tona yaxin BTK fraksiyasi (15000 ton benzol) vardir.

Gostarilon naticalar neft kimyasi {i¢iin slave xammal manbalorinin samaraliliyini tesdiq edir.
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Annotation: The composition of fractions to be processed for obtaining monocyclic aromatic
hydrocarbons from the interaction of liquid products produced by the pyrolysis process with the other
by-products of oil refining has been analyzed by chromatographic methods. The dry-gas fraction of
about 80000 tons per year and the pyrolysis gas mixture (intended by-products) contains about 30-
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CPABHUTEJILHBIN AHAJIN3 COCTABA HEKOTOPBIX IMOBOYHBIX MPOJAYKTOB
MPOIECCOB HEOTEXUMHNYECKOI'O CUHTE3A
E.A.Taxupsm, C.I''Amupos, C.C.HcmaiinoBa
AzepOaiinxanckuii I'ocynapcreennsiii Yausepceurer Hedpru u IlpombimiennocTn
CoctaB (Qpakumii, mo[ISKAMMX TepepaboTKe i TMOTYYCHHs] MOHOIMKINYECKUX
ApOMAaTHYCCKUX YIIJICBOJOPOAOB IIpH BBaHMOHeﬁCTBHI/I KHUAKUX TOPOAYKTOB, IIOJYUCHHBIX B
mporecce MHPONU3a, C JPYTUMH  MOOOYHBIMM — HpOAYKTaMH  HedTenepepaboTKu,  ObLI
MpOaHAIM3UPOBaH xpomaTtorpaduyeckumu meromamu. Cyxoit ra3  (okomno 80000 ToHH B Tox), @
TaKX€ CMECh MOIMYTHOTO MUPOJIM3HOTO Tasza (ImpearosiaraeMble MoOOYHBbIE MPOAYKTHI) COAEpKat
okouio 30-40% (24000-32000 ToHH) 3THIICHA. ['00BOM 00BEM MPOM3BOACTBA JIETKOW MUPOIU3HON
cmonbl coctasiser 85000 TonH. Jlerkas muposmsHas cMoisia cocTouT okosio 52000 ToHH ¢dpakuun
BTK ( okosio 15000 TonH OeH3011a).
KiwueBble cj10Ba: NHUPOIM3, Jierkas CMoOJa MHPOJIM3a, CYXOW ra3, KyOOBBIH OCTaToK,
ATKHITMPOBAHNE, MOHOITUKIMYECKHE apOMATHYECKHE YTIIE€BOAOPO/IbI.
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3ATI'PA3HEHHUE ITIOYB AITIIEPOHA HE®TEITPOAYKTAMU
C.A.Anmes, P.K.babdaeB
Aep0aiimkanckuii 'ocynapcTBennbiii YauBepcuteT Hedtu n
IIpomslIlIEeHHOCTH

E-mail: rauf1206@day.az
Annomayusn: Uznodcenvt npuopumemmusle 3a0a4u 0Xpanvl OKpydcaroweli cpedvl , 8 MoM Yucie 3a2psisHenie
nous Anuwepona me@moio u Hegpmenpooykmamu.B kauecmee ocho6H020 haxmopa uzyueHvl UCHOYHUKU
Hed)mﬂHOZO 3ACPA3HEHUA, 6ITUAIOUIeCO HA IKOJIOCUHUECKOE COCNOAHUE 3eMeilb AnmepOHa npuiecarouux K

Kacnuiickomy  mopro.  Ilpusedenvr  maxoice

nokaszamenu

9KOJI02UHeCKozo  COCMOAHRUA AnmepOHa.

Pexomenoosanvl pso meponpusmuii 01s yayuieHus nou8 AnuepoHa om He@pmaHo20 3a2pA3HEHUSL.
KiioueBble €j10Ba: OKpy»)Karouias cpejia, MCTOYHUKHU

3arpsi3HEHUs, He()TENMPOTYKTHI,
IIOYBEHHBIN ITOKPOB, FEOIKOJIOTHS.

Bo3gelictBue 4denioBeka Ha MPUPOLY, BKIKOYAS
3arpsi3HEHUE TAKUX JKU3HEHHO BaXXHBIX JUIS

YeJIoBeKa MPUPOJHBIX  PECYPCOB, KaK
atMoc(epHbIi  BO3AyX, TMpecHas BoAa W
IJIOIOPOJIHAs TIOYBa, 3amachl KOTOPBIX Ha

IUIaHEeTe OTPaHUYEHBI, MPUOOPENO TI0OATBHBIHI

XapakTep.
Ceromus  (aKTHYECKH  MPOUCXOMIST
3HAUMTEIbHBIC H3MCHEHUS B  Oumocdepe,

pacTUTEIBLHOM M KMBOTHOM MHpE, a TaKKe BO
B3aMMOCBS3SX MeXay HuMU. Bcneacrsue
3arpsi3HEHUs ouochepsl HapyIlaTCs
CIIO)KMBIIHECS B XOJ€ JUIMTEIbHOM 3BOJIIOIMU
MPUPOJHBIE CUCTEMBI M CBSI3U B Ouocdepe,
MO/IpbIBAETCS CIIOCOOHOCTh MIPUPOTHBIX
KOMITJIEKCOB K camoperysiuu| 1-3].

B HacTosiiee BpeMsi HeTh NMpeACTaBIsAET OAUH
u3 HauOosiee LIMPOKO PACHPOCTPAHEHHBIX U
TOKCHUYHBIX KJIACCOB 3arpsi3HUTENCH
OKpy>Katomiel cpeasl. Mupoast 100bua HeQTH
npuOIKaeTcs K 3 MIpJI. TOHH, HOTPEOHOCTH XKe
B HedTenpoAykTax Bo3pactaloT Ha 5,5%
€XKEerogHo. YBenuueHue A00buu HePTH, ee
TPAHCTIOPTHPOBKUA M TiepepaboTK M YCHIUBAET
OTACHOCTb 3arPSI3HEHUS OKPY’KaIoLIEH Cpebl.

3 TpEX OCHOBHBIX COCTABJIAIOIIUX
IMPUPOAHBIX CPEA - IMOYBBI, BOJAbBI U BO3JyXa -
CJIOXKHEC BCETO BOCCTaHaBJIMBAIOTCs

3arps;3HEHHBIE TIOYBHI, TOCKOJIBKY CIIOCOOHBI aK-
KyMYJIMpOBaTh W 3aKpEIUIATh TOKCHYECKHE
BeniecTBa. EcTecTBeHHOE BOCCTAHOBIICHHUE TIOYB,
3arps3HEHHBIX  HE(PThIO Ype3BbIYATHO
MeJUIeHHBIM Tpouecc. lIpu BBICOKOM ypOBHE
3arpsi3HEHUs (HampuMep, Mpu pasiuBax HedTn)
MPOUCXOTUT TMPAKTHYECKH ITOJTHAS JIETPECCHS
(YHKITMOHATTBHOW aKTUBHOCTH (JIOPHI U (hayHBI,
WHTAOHPYETCSI KHU3HEEATETHHOCTD
OOJIBITMHCTBA MUKPOOPTaHU3MOB U TIPOUCXOIUT
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YTHETEHUE  CaMOOYHMINAIONICH  CIOCOOHOCTH
MIOYBBI.

Kak u3BecTHO, ANIIIIEPOHCKUI PETHOH SIBJISIETCS
OCHOBHOI He(dTemo0bIBatOIIICH 00J1aCTBIO
A3zepOaiimkana, CIeI0BAaTEIbHO  OCHOBHBIMHU
UCTOYHUKAMU 3arps3HEHHs] MOYB Ha ATIIEpOHE
sBisieTcss HeTh U HedTenpoaykThl.Mcxons u3
9TOr0, HApYIIEHHE I[IOYBEHHBIX 3KOCHUCTEM
oTXoJAamMu He(Terazono0buu, €CThb OJHA U3
CJIOKHBIX TPOOEM OXpaHbl OKPYXKAIOIIEH Cpeibl.
Tomy xe HaNpsHKEHHOCTb MO AKOJIOTHYECKOMY
COCTOSTHUIO nanamagToB AmnmepoHa
yCyryOJIIlOT ~ BETpOBasi  3ppO3Hs, 3aCOJCHHUE
MOYB U T.[I.

AHanM3 CTPYKTYpHl 3€Mejb TMO3BOJISIET
yTBEPXAAaTh,4TO  HA  AMNIIEPOHCKOM  TIO-
JYyOCTpPOBE  omymiaercs  AeUIUT  3eMIIH.
[ToaTomy B HacTositiee BpeMs palliOHATLHOMY H
3O PEeKTUBHOMY  HCIOJIB30BAHUIO  KaXOTO
reKTapa 3eMJu JOJDKHA OBITh yAENeHO oco0oe
BHUMaHue. Ha AOImIEpOHCKOM TMOJyOCTpPOBE

3arpsA3HCHO OKOJIO 32 TeICSYH I'CKTapOB IIOYBEI,

n3 Hux 10 TeICAY TEKTapoB 3arps3HEHBI
HEPTSHBIMH OTXOJIaMH.
Tak kak  AMNIIEPOHCKUN  MOJYOCTPOB  C

TF€03KOJIOTUUECKOW TOYKM 3pEHUsl  SBISAETCS
MpOoOJIEMaTHYHbIM, npobiieMa HapyleHus
3eMelb O] BIMSIHHEM He(TSHOTO 3arps3HeHUS
SBJISICTCSI Upe3BbIYaiiHO BakHOU [4]. OmHako,
HECMOTPsI ~ Ha  YPE3BBIYAHHYIO  OCTPOTY
paccMaTpuBaeMoi MmpooOJIeMbl, MHOTHE BOITPOCHI,
CBSI3aHHBIE C OLIEHKOW BO3JIEHCTBUS HE(PTSHOTO
3arpsi3HEHUS Ha MTOYBEHHBIN TTOKPOB, 70 CUX TTOP

OCTAlOTCSI  HEPELIEHHBIMM W BBI3BIBAIOT
MHOTOYHUCJIEHHbBIE TUCKYCCHUHU.

Ha ceromnsimiauii  AeHp mpoOIeMbl
OIICHOK  JIEATETHHOCTH  HE(PTETpPOMBICIOBBIX

Hpe,Z[HpI/I}ITI/Iﬁ B KOHTCKCTC OKOJOTHMYCCKHX
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npobieM  TpeACTaBISIOTCS
aKTyaJbHBIMH.
[Ipu coBpeMeHHBIX O0BbEeMax J0ObIYM B MHpE
notepu Hedtn pocruraror Oonee S50 MuIH.
TOHH/TOA . EskeroaHo Ha moBepXHOCTb MOYBHI 110
pa3HbiM npuurHam nionagaer 20-30 MaH. T
yrieBo1opooB U eute 50-90 MiH. T. noctynaer
u3 aTMOocQepsl IPU CXKUTAHUN HEPTEPOAYKTOB
Haunbonee TOKCHYHBIMA KOMIIOHEHTaMU He(PTH
ABJIIIOTCSL  APOMATHUYECKUE YIJIEBOJOPOJbI, B
YaCTHOCTH MOJUIMKINYECKAE apOMaTHYECKHe
YII€BOAOPOIbI, coJepxKaHue KOTOPBIX
cocraBmsier 1-5%. Ilo mepe yObIBaHHA
TOKCUYHOCTH OCHOBHBIE€ KOMIIOHEHTHI He(TH
pacronaralorcsi B CJICIYIOIIEM  IOPSIKE:
apoMaTu4ecKue YIJIEBOAOPO/BI,
nukionapaguusl, onepuHBl W TapadpuHbL.
W3meHenue He(TH B IMOYBaX, €€ Jerpajanus
MPOUCXOIUT TMOJ BIMSHHUEM TpPEX OCHOBHBIX
B3aMMOCBSI3aHHBIX M B3aWMOOOYCIIOBJIEHHBIX
¢daktopoB  (TIpoIeccoB) bu3HUYECKUX,
XUMHUYECKHX U MUKPOOHOIOrHYecKuX [5] .
Ceipast HeTh MepeKphIBaeT MOYBEHHBIN
npoduns Ha ryOuny ot 5-40 cM u riy0xe, 4To
orpenensercss penbe)OM MECTHOCTH, a TaKKe

YPE3BBIYANHO

MomajiaHud He(TH Ha TOBEPXHOCTh ITOYBBI
MIPOUCXOTUT (PPOHTAIBHOE MPOHUKHOBEHUE €€
KOMIIOHEHTOB IO MOpaM, KaHallaM MUTpalUd U

TpeluHaM MeXIy CTPYKTYpPHBIMH
OT/IENIbHOCTSIMH.
Knaccudukanus TEXHOTCHHBIX

3arps3HUTENICH MPOU3BOJUTCS MO CIEAYIOIIUM
KaTeropusM: 1).ITpoucxoxaeHue
(MexaHWYecKue, OMOJIOTHYECKUe, (PU3MUYECKHE,

XUMHYECKHE, SHEepreTHYecKue u
MarepruanbHbie).2. [IpoaoDKUTENFHOCTD
JEUCTBUSA (cpenuent YCTOMYUBOCTH,

MOJYCTOMKHE, HEYCTONYMBBIE U YCTOWYHUBBIC).
Biustaue (menpsimoe u mpsimoe). 3.Xapaktep
(aBapuitHO-CclyyaliHbIE, COITYTCTBYIOIIIHE,
yMmbliieHHbIe).4.CTenenb 0nmacHOCTH (YpOBEHb
TOKCUYHOCTH). 5.PacmpoctpanenHocts  (J10-
KaJIbHBIE,

PETHOHAIBHBIE, ITT00AIBHBIC, KOCMUYECKHUE).

Ha xoner; 2011 roma Ovp1o goowrTo 1,5
MUWUTMapaa TOHH HepTu (32 Bce BpeMs
pa3pabOTKu), 4YTO SBISAETCS  IOKa3aTeleM
MacmTaba 3arpsi3HEHUM SKOJIOTMM CTPaHbI, B
OCOOCHHOCTH B MEPHOJ  IKOJIOTUYECKOU
HeocBeOMIIEHHOCTH. B Tabmume 1 mpesncras-

XapakTepom BHYTPHUIIOYBEHHOT'O  JICHBI IIOKA3aTENIM S3KOJIOTMYECKOIO COCTOSHUS
nepepacipeesIeHus u npeoOpazoBanus  AmilepoHa.
MOCTYMAOUIMX 3arps3HAonmx Beniects. [lpu
Tabnuna 1
IToka3zaTenn 9K0JIOTHYECKOT0 COCTOSTHUS AMIIepOHa
HanmenoBanue IToxazarenu

ITpomsblieHHbIe BEIOPOCH B aTMOChepy 700 T1/r (0KO0JI0 72%)

[lnomanes  Hedre3arps3HeHHbIX  MOYB  Ha | okojo 10% ot Bceit miomanu

HOJIyOCTPOBE

ITpoMbIITIEeHHBIE OTXO/IBI okoyio 105 T1/r

CBanku okom0 3,5%

3eMJiu HapyllIeHHbIE KapbepaMH ok0J10 16 %

OTKIIOHEHUE OT HOPM 1,8 paza
JIMKBUAAIUS TUX TMOCIEJICTBHI, B OCHOBHOM, -CO3JaHHME  JKOHOMHUYECKH  pallMOHAJIBHOTO
JIETIN Ha KOMITAaHUIO SOCAR pacnpenenenus (bMHAHCOBBIX CPEICTB,
(T'ocuedrexkomnanust AzepbaiipkaHa) KoTopasi, YBA3aHHOTO CO  CTAAMsIMHU  HCCJIEIOBAHUs
BMECT€ C MHHHUCTEPCTBOM  DJKOJOTHM ¥  TIPOIIECCOB 3arpsS3HEHUST M CTaAUSIMHU
MPUPOJHBIX PECYPCOB, BEJIET aKTUBHYIO Pa0OTy  MPOEKTUPOBAHUS MOYB OXPaHHBIX
M0 OYUCTKE 3arps3HEHHBIX HE(THIO 3e€Mellb M MEPOIPHSTHH, YTO IMO3BOJIUT COOJIOCTH OMNTH-
YAYYIIEHUIO OJKOJOTMYECKOW CHTyallud Ha MajbHOE COOTHOIIEHHE MEeX1y 3aTpaTaMmu

AMNIIEPOHCKOM MOITYyOCTPOBE.

Ha ocHoBanmm aHanuza 3arpsi3HEHUs
nouB AmmiepoHa HePTENPOAYKTaMU MOXKHO
MIPEJIOKUTH CIEAYIOIUE PEKOMEHAAINHN:
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OPUCHTHPOBATLCA TOJIBKO Ha MMpOBCACHUC Ha CaMOOYHIICHHUH, I/IH)KeHepHOf/'I

MEpONPUATHH 10 YCTPAHEHHIO 3arps3HEHHs MNPOPHUIAKTHKE U MOHUTOPHHTE.

MOYBECHHOM CHCTEMBI MU JJUKBUJalluy €10 -HaJIa> KUBaHHUC IIpOU3BOJACTBA CcO CTpOIrum

MOCJEJCTBUM, a JO/KHO OBITh OCHOBAaHO  COOJIIOJCHHEM CYIIECTBYIOIUX HOpM
3arpsA3HEHUS OKPYKAIOIIEH CPEbl.

Jlureparypa
1. S.A.Aliyev, R.K.Babayev, Mammadov E.A. Ecological problems of Absheron. Modern science.-
2018, -Ne9.- C.12-14.
2.Poroszura  E.A.  AxTyaJibHBIE  BOIPOCHI  MPOOJIEMBl ~ OYHUCTKH  He]Te3arps3HEHHBIX
nouB.Hedrerazosas reonorus. Teopus u npakruka. -2006,- -Nel,- C.45-57.
3. Xynai6eprenoBa A.A. K Bompocy orieHkr HeTSHOTO 3arps3HEHUs MOYB.3alnIuTa OKpyKaromen
cpenbl B HererazoBoM komiuiekce.-2008, -Ne9 |- C.88-90.
4 Mopdonorudeckue npodum MOYB A3zep0aiikana /moj pen.lIl.I".I'acanoga,
A.Il.T'epaiizane.baky,2mm,-2004,-202c.
5. Panin M.S. Chemikal ecology. Semipalatinsk,SGU,-2002,-852p.

ABSERON TORPAQLARININ NEFT MOHSULLARI iL9 CIRKLONDIRILMOSI
S.9.9liyev, R.K.Babayev

Verilmis moqalads otraf miihitin miidafissinin priopitet masalalori,o ciimlodon Abseron torpaqglarinin
neft vo neft mohsullari ilo cirklondirilmasi nazardon kegirilmisdir. Osas faktor kimi Abseronun Xozor
donizi otrafindaki torpaglarin neftls ¢irklondirilmasinin monbalari gostorilmisdir.Moaqgalods homginin
Abseronun ekoloji voziyyetinin gostoricilori do oks etdirilmisdir. Abseron torpaglarinin neftlo
cirklondirilmodon yaxsilasdirilmasi iiglin

tokliflor verilmisdir.

POLLUTION OF SOIL BY APSHERON BY OIL PRODUCTS
S.A Aliyev, R.K.Babayev

The priority tasks of environmental protection, including the pollution of the
Absheron soil by oil and petroleum products are set forth. The sources of oil pollution affecting the
ecological condition of the Absheron lands adjacent to the Caspian Sea are studied as the main factor.
The indicators of the ecological condition of Absheron are also given. Recommended a number of
measures to improve the Absheron soil from oil pollution.
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YK 665.73
OUYUCTKA OTPABOTAHHBIX MACEJI
M.II. Abayanazane, A.A.JOcug-3ane
AzepoOaiixanckuii I'ocynapcrBennbiii YuuBepcuter Hedgru u IlpoMbinieHHOCTH

Annomauus: Jlanuvie ucciedoganue nocesaueHvl OYUCmKe ompabomanHvix macen. B kauecmee coipbs 63mo
ompabomannvie OuzenvbHoe U mpancopmamopHoe macia. B npoyecce pecenepayuu npedycmampusanocsy
yoanenue 3azps3sHeHUll, 00pasyIOWUX 0CA0OK, Nymem Koa2ylayuu B0OHbIM PACMEOPOM Kapbamuda c
ROCACOVIOWUL OYUCTNKOL NPUPOOHBIM U MoOuduyuposanuvim HYannabexum mopoenumom (2. Haxuuesanv).
Hamu onpedenen onmumanvuvlil pescum ovucmyu MopoeHumom. B pesynomame ouucmiu noayuens macia,
yoosremsopsioujue mpedbosaHusIM CIManOapmos u 20mosbie K NOGMOPHOMY UCHOb308AHUIO.
KiawueBble  cjoBa:  oTpa0OTaHHbIE  Macla,
KapOaMuJ, MOPACHHUT, Koaryjsuus, achaibTo-
CMOJIMCTBIE BEWIECTBA, KUCIOTHOE YUCIIO, 30JIbHOCTD,
aziIcopOIusI, pereHeparus.
s mccnenoBanus B3ATHI OTpabOTaHHOE TU3eIbHOE M TpaHchopMaTopHOoe Macia. VX ¢usmko-
XUMHUYECKHUE CBOKMCTBA MPEJCTaBICHBI B Ta0UIIe 1.

Tabmuma 1.
DU3MKO-XUMUYECKUE TIOKA3aTeNId U TPYIIOBOM COCTaB OTPabOTAHHBIX Macell
[Tokazarenu Jn3enpHOE Macio TpanchopmaropHOe Macio
,1. Kucnornoe uncio, mr KOH/r 0,27 0,6
2. BA3KOCTh KMHEMaTHuecKas, MM2/C
pu 100°C
pu 50°C 11,95 9,45
3. Coneprxanue Bojibl, % 0,49 0,24
4. Coneprkanue 3arps3HeHHN, % 0,5 1,0
5. Coaepxanue, %
ac(hanbTEeHOB 0,102 0,11
CMOIJI 5,0 0,9
6. Temnepatypa Bcnblku, C 207 141
7. 3011bHOCTB, % 0,365 -
8. I'pynmoBoii cocras, % (Mmacc.)
a) mapaduHo-HaQTECHOBBIC YTIEBOJOPOIBI
0) apoMaTHYECKHE, B TOM yucIie
1) nerkue 73,2 75,4
2) cpenHue
3) TsKenbie
B) CMOJIBI 10,8 11,2
6,4 51
7,6 6,7
2,0 1,6
JKCNePUMEHTAIbHASA JaboparopHasi OKCIEPUMEHTHl IPOBOAWIACH B TPEXIOPJIOU
YCTAHOBKA W  METOAHKA  MNpPOBeIeHHsT KoJyOe (puc.1) npu SHEPTUYHOM
IKCIMEPUMEHTA MEepeMEITUBaHNN,  KOTOpoe  obOecIieyrBacT

Jns koarynsuumu oOpa3oBaBIIMXCS B Macie  YKpPYIMHEHHE 3arpsS3HEHMH M KOHIIEHTPAILUIO HX
O0CaJKOB HaMH ObUI TPUTOTOBJIEH BOJHBIM Ha rioOynax kapOamuga. Bpems oumctku 20
pactBop KapOamuia 40%-Hoil koHIeHTpauuy U3 MUH. OYHIIEHHbIE Koaryisuuel oTpaboTaHHbIE
pacuera, 4TO KOJHMYECTBO cyXxoro kapOamuga Macna (paduHaThl) MOABEPrajuCh OYHUCTKE
B3iITO0 1% OT Maccel OTpabOOTaHHOTO Macia. MOPJIECHUTOM IIPUPOIHBIM u
Macno narpeBanu no 80-85°C, 3areM B Hero MoOJIU(ULIHMPOBAHHBIM. Monuduxarus
BBOAMJICS ~ BOJAHBIM  pacTBOp  KapOamuja. TMPOBOAMIACH IIYTeM HPONUTKH IMPHPOIHOTO
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mopaenuta pactBopoM cond  NiCl2'6H20.  skcrniepMEHTOB HaMU ONPENENSIIOCh BIUSHHE
OuncTka mpoBoaMIach Ha ycTaHOBKE (puc.1). B TemmepaTypbl, BpeMEHH IepeMEIIMBaHUs, a
Kou0y J00aBisUIM  HaBECKy paduHaTta ¢ TaKKe KOJUYECTBO I[EOJIHMTA HA CHIPHE.
npubapnsii  MopaeHuT. Ilpu  mpoBengeHuu

4

)

]

e
A

g
L

S| K mepmoc-
mamy

Puc. 1 JlaGopaTopHasi ycTaHOBKA /1151 IPOBe/IeHHe IKCIIePUMEHTOB.
a) 1-Tpexropmas xoa0a; 2-TepMoOMeTp; 3-IeTUTeNbHAs BOPOHKA; 4-MeIIanKka; S-cTaKaH.
06) 1-pumptp IlloTTa; 2-pacTBOpHTENH;, 3-KOMIUIEKC; 4-cOOpHHK (QuiabTpaTa; S5-0TBOA K
BaKyyMHAacoCy; 6-(QHIbTpar.
PesynbTaThl 0OUMCTKN KOATYJISIMEN PEACTAaBICHbI B TAOIUIIE 2.

Tabnmuma 2.
Pe3ynbTaThl OUNCTKH KOATyJIsILHUEN
ITokazarenu OuHIIIEHHOE TU3EILHOE OunieHHoe
MacJjio TparchopMaTopHOE MaCIIO
1. Kucnorroe uncio, mr KOH/r 0,11 0,13
2. BA3KOCTh KMHEMATHYECKAas,
mm2/C
npu 100°C 11,55
npu 50°C 9,25
3. Conepxanue, % Mmacc.
a) BOZIBI 0,07 0,015
0) cMon 0,42 0,12
B) ac(haJbTEHOB 0,09 0,08

Bmustane remniepatypsl onpeaensum ot 80 °C no  mpomecca ontumansHa 100-120°C. Ha pwmc.2
150 °C, Bpems mepememmBaHus OT 15 1o 75 TmoOKa3aHa 3aBUCHMOCTh KHCIOTHOTO YHCIIA
MHHYT U KOJIMYCCTBO LCOJINTA MEHAJIOCH OT 5 0 pa(i)I/IHaTOB OT BPCMCHHU IMECPEMCHIMBAHUA JIA

15% macc. Ha ceipb€. OCHOBHBIM MOKa3aTelIeM IMPUPOJIHOTO u MOIU(DUIIUPOBAHHOTO
CTENEHW OYHCTKH OBUIO KUCIOTHOE uncio. Kak  MopaeHwura.
MOKa3allu AKCIIEPUMEHTHI koiuuectBo  1,1°-paduHar TpaHchopMaTOpHOrO Macia Ha

npupoaHoro mopnaeHuta 10% ero xoinuyecTBa HPHUPOJHOM UM MOIU(DUIMPOBAHHOM MOPJICHHUTE
JOCTaTO4YHO,  4YTOOBl ~ KHUCJIOTHBIE  4YHCIAa COOTBETCTBEHHO
YIOBJIETBOPSUIM TPEOOBAHUSM CTaHIAPTOB, a JUIsl ~ 2,2°-paduHaT IU3EIbHOTO Maciia Ha MPUPOTHOM
MOJIUGUIMPOBAHHOTO  jJocTaToyHo 8% ero w MOIU(PHUIIMPOBAHHOM MOPJEHUTE
KOJINYECTBA. Temneparypa MPOBEJICHUSI  COOTBETCTBEHHO
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Puc.2 3aBucuMOCTh KHCJIOTHOTO YHMCJIa PAa()MHATA OT BPEMEHHU NepeMelnBaHUA.
Takum 006pazoM, ONITUMAJILHBIN peXUM OUUCTKH: Temneparypa 120°C, Bpems nepemenmnBanus ot 30
10 45 muH. Pe3ynbTaThl OYMCTKY AaHBI B Ta0IMIIE 3.

Tabauua 3.
Pesynbrarel ouncTku paduHATOB
Pe3ynbTaThl OUUCTKH
JluzenpHOrO Macia TpanchopmaropHoro macna
Ha npuponnom Ha Ha npuponnom Ha
[Toxazarenu MOPJICHUTE MOaH(HIIPOBa MOpJCHUTE MoauduLrpoBaH
HHBIM HBIM
1. Bsazkocth
KHHEMaTH4IecKas
MM2/c
npu 100°C 11,15 11,04
nipu 50°C - - 8,8 8,65
2. Temmeparypa 200 199 138 136
BcubImky, °C
3. Kucnoruoe 0,01 0,0037 0,015 0,01
yuciao, mr KOH/r
4.Coneprxanue OTC. oTC. OTC. oTC.
BoAKbI, %
5. 30apHOCTB, % 0,005 0,002 0,002 OTC.
6. CTpyKTypHO-
IPYIIIOBOM
coCTaB
(xombIIEeBOI
aHaJIN3) 11 8 11 10
Cap. % 40 47 45 48
Cu. % 49 45 44 42
Crap. % 0,3 0,3 0,39 0,35
Kap. 1,34 1,55 1,28 1,49
K.

Kak BHIHO W3 MOMy4eHHBIX PE3yAbTATOB B PE3YyIbTAaTE OUYHUCTKH OTPAOOTAHHBIX Macel IyTeM
KOAryJisIIIUK BOAHBIM PaCTBOPOM KapOaMuIa C MOCIEYIOIIed OYUCTKOM 1IE0IUTOM MOPJICHUTOM MBI
MOJYYMJIM Macja, KOTOpbIE TOCHe J00aBKM B HHUX COOTBETCTBYIONIMX TPUCATOK MOTYT OBITH
WCII0JIb30BaHbl CHOBA B IPOU3BOICTBE.

Jlureparypa
1. Peuiskun E.C., Bonommn A.U. “O4ncTka U BOCCTaHOBIIEHUE OTpaboTaHHBIX Macen” “Momomoit
yuénsiii” -2015-N1-C. 92-94
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PURIFICATION OF THE WORKED OILS
M.S. Abdullazade, A.A.Yusif-Zade

Azerbaijan State Oil and Industry University
The given researches are devoted to purification of the worked oils. As raw material the worked diesel
and transformer oils. In process regeneration the removal of pollutants, forming a sediment was
foreseed by coagulation of carbamide water solution with following purification by natural and
modified Channa bel mordenite (Nakhichevan city). The optimum regime of purification by
mordenite is established. In result of purification the oils are received, answering to demands of
standards and ready for repeat use.
Key words: worked oils, carbamide, mordenite, coagulation, asphalt-tar substances acid member ash
content, adsorption, regeneration.

ISLONMIS YAGLARIN TOMIZLONMOSI
M.S. Abdullazada, A.A.Yusif-Zada
Azarbaycan Dovlat Neft va Sanaye Universiteti

Bu is islonmis yaglarin tomizlonmasine hosr olunur. Islonmis dizel va transformator yaglar1 xammal
kimi gobul edilir. Regenerasiya prosesinda tobii vo modifikasiya edilmis Canlibel mordeniti
(Naxgrvan gohori) torofindon tomizlonma ilo karbamid suyu hoallinin koagulyasiyasi ila ¢irklondirici
madds yaradan ¢irklondiricilorin temizlenmesi nazords tutulmusdur. Mordenitlo optimal tomizloma
rejimini toyin etdik. Tomizloma naticasindo standart tolobloro cavab veron yaglar oldo edildi vo
yenidon istifads tigin hazirdir.

Acar sozlar: islonmis yaglar, karbamid, mordenit, koagulyasiya, asfalt-gotran maddslori, tursu adadi,
kul elementlerinin miqdari, adsorbsiya, regenerasiya.
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STATISTICAL METHODS FOR DETERMINING OF THE LINGUISTIC
CHARACTERISTICS OF EXPERT SYSTEM IN POWER ENGINEERING

Chingiz. S. Huseynzade, Faiq. H. Hajiyev,
Sevinj. R. Karimova
Azerbaijan State Oil and Industry University
E-mail: mr.faig.h@mail.ru, kerimovasevinc66@gmail.com

In the article various approaches to the study of the linguistic characteristics of expert systems are
considered. The perspective of using of statistical methods is noted. Statistical methods can be oriented to the
development of a term set with the corresponding membership degrees or to the correlation of the linguistic

terms of the properties of objects.

Keywords:

formal space, linguistic variable,

universal set, vague quantifiers, knowledge base.

At present, expert systems of research and
decision making in power engineering are of
particular  relevance due to individual
characteristics associated with the territorial
distribution of the objects of analysis, the
maximum requirements for reliability and
resiliency of the corresponding software. Certain
modification attempts often lead to significant
complications. This is due to volume integration
with energy facilities, as well as due to the
consideration of the continuity of their
functioning. Electric, gas, oil and heat supply
components of the energy system assume the
inclusion of such properties as a variety of states,
elements of different nature, functioning in a
single mode, structural features, etc [1, 2].

Based on this, the feasibility of expert system
developing for studying the energy system seems
obvious. We will consider its objects as follows.

Let RF be a formal static space, where on a
regular basis grid of elementary areas their

centers are identified by points M; with the
XM, and Yy, coordinates.
We associate to the points M; in a one-to-one

mannerthe following:
M,: f,(M,Tp), f,(M, Ty),.., T, (M, Ty)

M, (M3, Tp), f,(M,To), ..., T (M5, Tp)

M, : (M, T), (M, Tp), s £, (M, T)
where f,f,,...,f, are the properties of the
corresponding objects, i.e. {fi}zF,defined at
the moment of time T,. Similarly, the points M;
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correspond to procedures Py ,Py, ..., P and

scales S¢.,Sy, ,...,an.

We introduce some restrictions. Since a regular
grid is introduced on RF, then it can be argued,
that the properties f;,f,...., f, are determined by
these procedures
n
MkﬂM| z@(kil), M :UMij
i=1

for the same scale S, which in this problem can
be neglected.

Without loss of generality, we will also assume
that there is a procedure P, defining the

properties of the objects M;. For simplicity, we

consider the case when objects are characterized
by one sign, although it is not difficult to transfer
them to the case of n signs.

Thus, we can set the following problem.
Under the given conditions, it is necessary to
identify the objects M; with the properties of f;

defined by the procedure P for a fixed scale S.

Let's consider the principles of forming the
procedure P . For the most part these procedures
are based only on formalization quantifiers,
without regard to how they were received. Their
implementation is, as a rule, carried out in three
ways:

VMieRF[

the immediate dialogue of the researcher
with the expert;

- expert-computer dialogue;

- with special procedures.
The first two ways of presenting vague categories
practically do not depend on the methodology
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and rather reflect qualification of an expert, and
in connection with which we will not consider
them.

The procedural way of formalization can be
realized from various positions among which
there are practically no methods of statistical
representations. This, in our opinion, is mostly
explained by the contradiction that in the
literature objectively or subjectively is laid in the
approaches to the solution of problems based on
probabilistic and fuzzy representations. We are
not inclined to believe that the statistical method
of formal representation of vague categories is
the most optimal. At the same time, its complete
exclusion in this respect is not so obvious.

It is known that if there is some set whose
elements have this or that property, then
statistical characteristics can be applied for their
study. Among them, the most important are the
characteristics of the position of the central
magnitude of the distribution series and the
scattering characteristic, which were used.

Let's consider the procedure for
formalizing vague quantifiers with the purpose of
constructing an ordinal scale on which the only
the order of information units is fixed, and there
is no metric. Among them we especially note the
diffuse ordinal scales, called linguistic scales. If
you select fuzzy quantifiers belonging to one of
any parameter and characteristic, then they can
be arranged using any procedures.

Let's consider also the fuzzy quantifiers,
related to the studied characteristic associated
with its number or magnitude. Then the
procedure for their representation on a static
basis may look as follows.

Let the segment [a,b] be given. On this

segment scale, i.e. labeling for statistical reasons
should be performed. For convenience, we form
a series with odd number corresponding to this
segment and rank. Then the expectation is equal
to the average term of the series, which is also its
median. If the number of members is even, then
it is possible to add a fictitious term. Then the
standard deviation is determined. This allows us
to note inside [a,b] a new segment [a,b]

reflecting the linguistic variable "average". A
similar operation is performed with the segments
[a,a,] and [b,by], etc.

The above notations are completely constructive
because we exclude situations, that lead to their
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ambiguous interpretation, except, perhaps, in the
case when a and a, b and b, coincide. But

these cases will not be considered because of
their triviality.

The procedure P is constructed in such a

way that separate nested segments can overlap.
This is another major feature, which
distinguishes from existing ones.
In this case, in our opinion, this form of marking
is natural and at the same time is effective due to
a more complete semantic designation of the
boundary points of nested segments. It should be
borne in mind, that the assertion of some
researchers about the necessity of the rigid
boundaries of the decomposition and
impossibility unambiguous identification of
vague boundaries is far-fetched, and the
procedure P is full proof of this.

There are restrictions for the organization
of a normal end, which are partially stipulated
earlier. Firstly, it makes no sense to consider any
segment that entirely contained in another.
Secondly, the values of the boundaries [a,b] in

local breakdowns does not participate. Therefore
the quantities can be neglected. At the same time,
it makes no sense to define boundaries of the
segment to which it corresponds a series of three
numbers. The procedure P has a built-in
mechanism that either neglects such segments, or
includes in the segment, which is marked at the
previous stage. Thus, the generation process of
nested segments and identification of vague
categories functions before the moment, when
the mechanism of normal completion will react
to at least one of the above conditions. It should
be borne in mind that the process of marking of a
blurred ordinal scale is symmetric, which implies
its implementation in one of the directions [3, 4].
Now let the elements of the previously ranked
series form elements of the universal set

X i Xy, X, XN » ON Which a fuzzy set is defined.

The range of membership functions is the
segment on the ordinate axis. Suppose also that a
fuzzy set is characterized by the case of S-fuzzy
sets defined by the pair (x, &) , where u:x - S.
Here, as a finite linearly ordered set, we take an
expanded or compressed list of vague quantifiers
" NUMBER ", which is specified earlier.

We take the base set X at the initial stage as the
domain of definition of the membership
functions of the reduced quantifiers, fuzzy sets of
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a-level after implementation of the cut-off
procedures. Then, determining the range
R=XyN - X, and the median M, =R/2 we can
write analytic expression of the membership
function in this series:

K x <M,
Me

i) %K i oM
Me ' | e

where k =2,4,6,...
The expression for the membership function by a
given set of indices is written similarly

i

L My

M,
K [
M, ' €

The generalized solution scheme can be represented in the following scheme as figure 1.

Declarative block
of knowledge

Database

Calculation of

Preliminary analysis statistical

Identification Reduction of Building membership .
functions to normal functions Scaling
form
Interaction with the Basic state of the KNOWLEDGE BASE
declarative block
Figure 1. Decision scheme.
The previously developed database (DB) _ua(x)
is joined to the declarative knowledge base (KB) Ha(X) = sup sa(X)’

block, which is a source of information.

In the next block "Preliminary analysis”, the
primary data analysis is carried out, which
consists of the necessity in the ranking,
introduction of a fictitious element, removal of
an element and other operations. Thus, here we
carry out preparation of data for subsequent
analysis.  Calculation of the statistical
characteristics specified earlier is performed by
known formulas and is intended for
formalization of ordinal scale. Ordinal scale is
defined in the block "Scaling", where, along with
this, an evaluation of linguistic terms is made.
These linguistic terms are called vague
quantifiers. On the basis of one of the above
relations, the membership functions are
calculated. The membership functions can be of
various types and, if necessary, are normalized
according to the formula:

xeX

Identification is carried out on the basis of the
study of linguistic terms using the values of the
membership function and the corresponding
levels of confidence. If the obtained results are
satisfied by an expert researcher, then they can be
transferred to the declarative unit. Management
in any case should be transferred to the basic state
of the Knowledge Base [5, 6].

Statistical method of research of linguistic
characteristics of expert systems can also be
based on the following approach.

Suppose that objects M; with the properties
fj (i=1n;j=1,m) are given again. Linguistic
variable NUMBER is given on the term-set: very

small, small, medium, large, very large. We also
assume that by analyzing the properties f;

systematically or on the basis of the expert's

opinion, one can correlate their values to the

indicated linguistic terms, as it is done in table 1.
Table 1.

Values

Object names

ma mz ms my

Mms Me my Mg Mg Mio

Very Small 4 8 4 0

1 1 0 0 0 0

Small 1 1 0

N

5 1 6 4 1 0
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Average

2 3 4 7

= O
Ol
Ol

0
Large 0

0 0
1 0 1 1 0 2

Very Large 0 0 2 0

1 0 0 0 5 0

Let a universal set be given

X=0+01+0,2+...+0,9+1,
which corresponds to the properties of objects
m; and we will define by formula
5 _
rj :_Zlaij (J=110)
=
a row vector as
str=(5,9,9,1,8,2,9, 8,10,9).
Moreover, we mean by fyax
Fmax = maxtj,
and already the elements of the new table are
defined in the form
ajj M'max djj
dji = and  g4; = ——.
ij . Hij d:
max

For example, the following values corresponds to
the linguistic term very small:

dy, = (0-10) +1=0; dys = (1-10)+8=1,25;
dig =(1-10)+2=5; dp; =(0-10)+9=0;

dyg =(0-10) +8=0; dy = (0-10) +10 =0;
dyyo =(0-10) =9 =5.

Since the dj; are known, and dj _ ~9, then

taking into account relation
for 4;j one can sequentially determine its values:

1y, =8+9~0,89; Ly, =0,89+9~1;
L3 =4,44+9~0,49;

th, =0+9=0; s =125+9~013;
L =5+9~056;

t7=0+9=0; 145=0+9=0; g49=0+9=0;
o =0+9=0.

Based on the values obtained with respect to the
term "a very small" you can define the following
table 2.

hrax =10; d;; =(4-10)+5=8;
d, =(8-10)+9~889; dj3=(4-10)+9~4,44 .
Table 2.
term-set | 01 /o2 |03 (04| 05|06 |07 ]08]09]10
verysmall | 089 | 1 |049| 0 |013|056| O 0 0 0

We have developed software with the aim of implementing these approaches. Software is an element
of an intelligent package of procedural block of Knowledge base of the expert system (ES).

Conclusions
1. The statistical method of identifying the properties of the objects of the expert system of research
and decision making in the energy sector is very effective in view of their basic properties.
2. The approach, that is based on the formation of the feature space by linguistic characteristics
allows the required functional constructions to be made.
3. The use of the above procedures contributes to the implementation of the analysis and decision

making in the expert system.
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CTATUCTUYECKHUE METO/JbI ONNPEAEJEHUSA JUHI'BUCTUYECKUX
XAPAKTEPUCTHK
3KCHEPTHOM CHUCTEMBI B DHEPTETHUKE
Y.C.I'yceiinzane, ®.I'.I'ax:xues, C.P.KepumoBa
AzepOanipxanckuii I'ocynapcrBennblii YHusepcuter Hedpru m IlpombiniennocTn

B cratee paccMaTpuBarOTCS pa3iMyYHbIE MOAXOABl K HMCCIEIOBAHMIO JIMHTBUCTHYECKHUX
XapaKTePUCTUK  JKCIEPTHBIX  cucTeM. (OTMmedaercs  MNEPCHEKTUBHOCTh  HCIOJIb30BaHUS
CTaTHUCTUYECKUX METOJOB, KOTJa, C OJHON CTOPOHBI, OHH MOTYT OBITh OPHEHTHUPOBAHBI Ha
pa3paboTKy TEpPM-MHOXKECTBA C COOTBETCTBYIOIIUMH CTEICHSAMU MPHHAJICKHOCTH WM HA
COOTHECEHHE JIMHTBUCTUYECKHUM TE€pPMaM CBONCTB OOBEKTOB.

KimoueBble ¢jioBa: (opMaabHOE TPOCTPAHCTBO, TUHTBUCTUYCCKAS TEpEMEHHAs, YHUBEPCATHLHOEC
MHOKECTBO, Pa3MbITble KBaHTHU(HUKATOPHI, Oa3a 3HAHHIA.

ENERGETIKADA EKSPERT SiSTEMININ LINGVISTIK XARAKTERISTIKALARININ
STATISTIK
USULLARLA TOYINI
C.S. Hiiseynzads, F.H. Haciyev, S.R. Korimova
Azarbaycan Dovlat Neft vo Sanaye Universiteti

Moqalado ekspert sistemlorinin linqvistik xarakteristikalarinin todqiqi ti¢lin miixtslif yanasmalara
baxilir. Statistik tisullardan istifado edilmasinin perspektifliyi qeyd edilir, onlarin term-¢oxluqu vo
monsubiyyat doracalorinin yaradilmasinda vo ya linqvistik termlors obyektlorin xassslorinin
uygunlasdirilmasininda tadqiqin miimkiinliiytii asaslandirilir.

Acar sozlar: formal foza, linqvistik doyigon, universal ¢oxluq, dagilmis kvantifikatorlar, biliklor
bazalar1.
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YK 678.660.541.

ETIiLENPROPILEN BIRGOPOLIMERI VO METAKRIL TURSUSU 9SASINDA
LATEKSIN ALINMASI VO TOTBIQi
Magistrant: M. Balakisiyeva , K.S. Sixaliyev
Azarbaycan Dovlat Neft va Sonaye Universiteti
maryam.balakishiyeva@gmail.com

Acar_sozlar: lateks,etilen-proplen kauguku.rezin-
kord olaqesi,adgeziya rezin qarisigi,metakril tursusu,
modifikasiya.

Sin va rezin sonayesinds polimerlor asasinda alinan
latekslor vo emulsiyalar genis sokilda istifads olunur.
Son illords texnikanin miixtalif saholorinds onlara
olan tolabata géro istehlak xeyli artmugdir. Praktik
ohomiyyatino goro EPK-lar1 (CKEIT) miixtalif
sahslordo istifads etmok ti¢iin miithim shamiyyat kash
edir. Ciinki onlar ozona, istiliya. Atmosfer va kimyovi
gocaimaya qarsi yiksok davamliliga malik olmagla
borabor yaxs1 dielektrik gostaricilora malikdir. EPK-
lar
(CKEII) xiisusi istiliys davamli olduguna goros yiikso
k temperatur soraitinds isloyan miixtolif  hissalorin
hazirlanmasinda istifado olunur. Bu sopolimerin
giymatli xassalori ilo yanasi bir sira ¢catigsmazliglar: d
a var. Masalan,
adgeziya gabilyyatinin zoif olmasi, zoif  vulkanizo
gabiliyyati, ingrediyentlorlo pis gqarigmasi vo an asasi
kiikiirdlo  vulkanize oluna bilmemasi va s. Bu
catismazliglar movcud bu materialdan istifadoni
mohdudlagdirir. EPK-larinin sonayeda genis
istifadasi ti¢iin bu ¢atigsmazliglar: aradan qaldirmaq
labtiddiir. Yuxarida gostorilon gatigmazliglar aradan
galdirmaq t¢lin EPS-inin qurulusunu vo xassalarini
fiziki-kimyavi tisullarla modifikasiya edirlar.
Hal-hazirda istiyo davamli  polimer
adgezidlori oldo etmok maogsadilo EPS-lorinin
sulu dispersiyalarinin sintezi bdyiilk maraq
dogurur. Bu baximdan EPS-inin  sulu
dispersiyalarini sintez va tadqiq etmok, eloca do

texniki karbon
Dispergator

Ne Ingrediyentlor
1 EPK+PMAK lateksi
2 FR- 12 gatran
3 Formalin
4 NaOH
5
6

Comi:

modifikasiya {isulunu islomok vo alinmis
latekslorin istifado yollarini tapmaq osas mosalo
kimi qarsimizda durur. Buna osaslanaraq EPS-
nin metakril tursusu (MAK) ilo modifikasiyasi
calag sopolimerlosma asasinda hoayata kegirilmis
, reaksiyanin mexanizmi, modifikasiya olunmus
EPS-I osasonda alinmig lateksin fiziki-kimyavi
vo adgeziya xassolori otrafli Gyronilmisdir.
Laboratoriya soraitinds xiisusi qurguda proses
belo getmisdir: bu qurguda lateks almaq tigiin
ovvalco UFA sintetik kaucuk zavodundan
aldigimiz birgo polimeri xirda-xirda
dograyaraq tighogazli kolbaya daxil etmisik vo
10%-li mohlul alinana gqodor toluolda hall
etmisik. Tam hollolma getdikdon sonra
temperaturu ~ 80°C  —yo qaldiraraq  damci-
damc1 metakril tursusunu 10 doq miiddatinda
qarisiga  olave etmisik. MAK  tursusunun
verilmasi qurtardiqdan sonra 159
buraya benzoil peroksidi alava edorak yeni sintez
aparmisiq. Sintez naticosindo alian polimer
etilen-propilen polimetakrilat birgs
polimeridir. Alimmis latekslo biz hopdurucu
torkib hazirlamisiq.
Hopdurucu
reseptlo hazirlanmigdir

torkib asagidaki

100 ¢aki hissa kauguka gora
100
12
4,8
0,9
24,3
1,7

1437

Lateks almaq magsadilo komponentlorin nisbati cadval 1-do verilmisdir.

Cadval 1


mailto:maryam.balakishiyeva@gmail.com

EKOENERGETIKA 1/2019

Sistemin ph-1 |Sulfanolun miqdari, % [Azetropun mqdar1, [Sathi goriliyi din/sm Viskozlug, San
11 4 24 58 2,18
11 6 18 49 2,04
11 8 10 43 1,09
11 10 8 42 1,04
8 10 9,0 43 1,04
9,0 10 8,5 42 1,04
10 10 8 42 1,04
12 10 8 42 1,04

Alinmis lateksin pH-1n1 sabit saxlamaqg magsadilo oraya 4-10 kiitls hissa sulfnol veilmisdir.
Bu halda garisigin gatihigr 4%, garisma temperature 60 C olmusdur. Alinan naticalor cadval 2-do
verilmisdir.

Cadval 2
Polimerin konsentrasiyasi,| Toluol-su nisboti }Azeotropun miqdari, % [Sathi gorginliyi,
% din/sm
4 11 10 43
6 1:1 24 48
8 1:1 36 64
10 1:1 40 73
4 15:1 38 66
6 1,5:1 40 73
8 151 74 78
10 1,5:1 80 74

Alinmis naticalor gosterir ki, EPK-nun su dispersinds holl olmasi va stabilliyinin sistemdo su
va karbohidrogen fazalarinin miinasibatindon vo polimerin qatiligindan asili oldugunu gostarir.
Bunlarun qarsiliqli  slagesini doqiqlogdirmok iiglin ~ emulsiya  sisteminin  xassali vo
parametrlorinin eksperimental naticolori ilo riyazi olaraq islonmisdir. Alinmis noticolor sokil 1-
do gostorilmisdir.
Noaticalar

1.Yiiksok texnoloji stabilliyi ilo forqlonan miixtolif emulgatorlardan istifado
etmoklo CKEII latekslorinin sulu dispersiyalar1 sintez edilmisdir. CKEIT sulu dispersiyasinin
stabilliyino vo yapisma xassaloring tosir edon osas faktorlarin qiymotlori
miiayyan edilmisdirs Gostorilmisdir ki, 6 ay miiddstinds on yaxs1 davamliliq ph=12 gqiymetinds alds
edilir.

2. CKEII sulu dispersiyalari kord-rezin sorhoddindo méhkomliyi lazim olan soviyyado tomin

etmir. Miioyyon edilmisdir ki, CKEII-in MAK vo PMAK ilo mexaniki qarisiqlar1 kord-rezin

fazalar sorhaddinds kifayat qodor yapisma méhkomliys malik deyildirlor.

3. CKEII-in sulu emulsiyasinin modifikasiyasi MAK istiraki

ilo sopolimerlosmo asasinda aparilmigdir. CKEII-in MAK-da emulsiyasinin @imumi kinetik

qanunauygunluglart miisyyan edilmisdir. Gostorilmisdir Ki, optimal sorait asagidaki kimidir:

temperatur - 90°C, vaxt — Ssaat. Bu soraitdo monomerin konversiyasi  90%-o

catir. Calaq sopolimer olan CKEII-in qurulusunu miioyyan etmok fii¢iin o, hartorafli fiziki-

kimyavi tadqiqata moruz qalmisdir.

4. Torkibindo 2-20 kiitlo hisso calaq polimetakrilat (PMAK) olan lateksin fiziki-mexaniki

vo adgeziya xassolori dyronilmisdir vo noticads toyin olunmusdur Ki, torkibindo Skiitlo hissa
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tikilmis PMAK olan lateks asasinda alinmig hopdurucu torkibinds kord-rezin alaqosi daha ¢ox
olmusdur.
5. Miixtolif kauguklar osasinda, o ciimlodon torkibindo 3-don 27 ¢oki % qodor xlor olan
xlorlagsmis butilkaugukunda rezinli  CKEIT latekslori ilo islanmus 17B, 22B VO
23K kordlarinin slagalorinin - méhkomliyi dyronilmisdir. Gosterilmisdir ki, CKEII + MAK
vo CKEII + XbK ila rezinin kombinasiyalar1 asasindaki sistemlor yiiksok yapigsma xassalorino
malikdirlor.
6. Gostorilmisdir ki, modifikasiya olunmus CKEII lateksi pambig-kagiz vo kapron pargalarinin
rezino qarst yiikksok yapisma davamliligini tomin edir. Kapron parcanin CKEII rezini ilo
olagasinin méhkomliyi 20kq-s/ 2,5 sm catir.
7. Gostarilmisdir ki, modifikasiya olunmus CKEII latekslori kord-rezin soarhaddindaki alagonin
mohkomlik gostaricilorine gora  “Montekatini- Edison” firmasinin CKEII latekslorindon geri
qalmirlar vo sonaye Karboksil torkibli CKJ/I-1 lateksini butilkaugukun sulu emulsiyasini
iistoloyir.
8. CKEII sulu dispersiyasinin hazirlanmasinin texnoloji prosesinin, onun modifikasiyalarinin
vo onlarin asasinda islanmis torkiblorin hazirlanmasinin prinsipial sxemi hazirlanmisdir.
9. Sintez edilmis latekslorin rezin istehsalinin miixtolif saholorindo effektiv istifadasinin
miimkiinliiyli géstorilmisdir.
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SYNTHESIS AND RESEARCH OF LATEXES OF GRAFT COPOLYMERS OF ETHYLENE-
PROPYLENE RUBBER.
Balakisiyeva Maryam .,Sixaliyev K.S.

Physicochemical and adhesion properties of modified latexes containing from 2 to 20 wt. % of
grafted PMAA has been explored. It has been found that high strength of cord-rubber bonding is achieved
when using an EPDM latex containing 5 wt.% grafted PMAA. It is shown that the physico-mechanical
characteristics of films and rubber compounds based on the graft copolymer significantly exceed the
parameters of unmodified copolymers.

Keywords: Ethylene-propylene rubber, bond strength at the cord-rubber surface, butyl rubber, cord,
stability, sustainability, modification, latex, synthesis, adhesion, adhesive, copolymerization, temperature,
graft copolymers, carboxylate latex, emulsion polymers.

CUHTE3 U UCCJIEJOBAHMUME JIATEKCOB ITPUBUTBIX COINTOJIUMEPOB TUJIEH-
IMPOIIMJIEHOBOI'O KAYUYKA
M. banakummena, K.C.llIsIxanues

» Cunre3upoBanbl BogHble auctiepcuu narekca CKOII ¢ mpuMeHneHneM pa3inyHbIX SMYJIbraTopoBs,
OTIMYAIOIINXCS BBICOKOM TEXHOJIOTHYECKOH CTaOMIIBHOCTBIO. Y CTaHOBIICHBI HAIMYHUSI OCHOBHBIX
(haKTOpPOB, BIUSIONIMX Ha CTAOMIBLHOCTh M are3MOHHbBIE CBOMCcTBA BoHOM quctepcun CKOII.
[Toka3aHo, 4TO HAWIy4lllas YCTOWYUBOCTh B TEUEHUU O MECSIEB AocTHraeTces mpy 3Hadenun pH =
12

* Bogusie aucniepcun CKOII He obecnieunBaroT HEOOXOIUMOTO YPOBHS IIPOYHOCTH CBSI3U Ha
rpaHuiie KopJ-pe3nHa. Y cTaHOBICHO, uTo Mexanndeckue mpumecu jarekca CKOIT ¢ MAK u
IIMAK He 0051a1af0T JOCTaTOYHOH a/Ir€3NOHHON ITPOYHOCTHIO HA TpaHuIle paszena ga3 Kop-
pes3nHa.
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