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Xiilasa: Maqala agir granulometrik torkiba malik olan sorlasmis sorakatlasmis torpaqlarin

yvaxstlasdiriimasi

yollarinin tadgiqina hasr olunur. Xizi rayonu arazisinda aparilmis tadgiqgatlar

naticasinda yumadan sonra torpaqlarin sorlasma daracasinin azalmasi biitiin variantlarda miisahida
olunmusdur. Ilkin duzlarin migdarimn azalmasina gora an an yaxsi gostaricilor sum altina on ton gac
vermakla dayaz drenlor fonunda aparilmis yuma variantinda alda olunmusdur. Tocriibanin naticalori
gostardi ki, hektara on ton goc verarak, adi sum aparmaqla dayaz drenlar fonunda torpaglarin
yuyulmasi zamani hatta az yuma normalari ilo yumanin somoraliliyini yiiksaltmak olar

Acar sozlar:

sorlasma, sorakatlosmo,

meliorasiya,qgranulometrik torkib,qis otlaglari, yuma.

Giris. Sorlasmis sorakotlosmis

torpaqlarin adi tisullarla meliorasiyas1t zamani
adoton aparilmig yuma todbirinin somaraliliyi
cox asagi olur ki, bu da meliorativ somaroni
yiiksaltmokdon 6trii olava, torpaqlarin su-fiziki
xassalorini  yaxsilagdiran vo su silizdlirmo
gabiliyyatinin  artirilmasina tosir  edon
todbirlorin  hoyata kecirilmasini tolob edir.
Miixtolif mexaniki tisullarin (dorin sum, dorin
yumsaltma vo s.) totbiqi yuyulan orazilordo
suburaxmayan qatin dagildilmasi hesabina
torpaglarin hava va su kegirmosini yiiksaldir
[1;2]. Torpaga kimyovi meliorantlarin
verilmosi  zamani  kolloid hissaciklorinin
intensiv koaqulyasiyasi bas verir ki, bunun da
naticosindo  torpaq  hissaciklori  arasinda
bosluglar omolo golir, mosamolik artir,
slizdlirmo  qabiliyyoti  yiiksolir,  uducu
kompleksdo udulmus natriumun kalsium ilo
ovoz olunmasi naticosin do  onun keyfiyyat
gostaricilori artir [3;4;5].
Bu mogqalods torofimizdon aparilmis elmi-
tadqiqat islorinds fiziki-mexaniki, kimyavi vo
onlarin kompleks sokilda, yoni mexaniki vo
kimyovi Usullarin birlikda totbiqi naticesindo
olds olunmus moalumatlar tasvir olunur.

Tadqigatin maqsadi. Elmi
tadqiqatlarin aparilmasinda maqsad
respublikanin digor orazilori ilo miiqayisado
zoif todqiq olunmus Xozorsahili orazilords
aparilan meliorativ tadbirlorin somarsliliyini
artirmaq liglin kompleks meliorativ todbirlorin
islonilmasi vo istehsalata totbiq olunmasidir.
Tadqgiqatin obyekti. Elmi todqiqatlar sahosi
24 ha olan, Xiz1 rayonu Surabad gosabosi
yaxinliginda heyvandarliq kompleksi {iglin

ayrilmig sahodo tikilmis D22-D23-D2s vo Dos
drenlorinin asag1 hissoesinds  aparilmisdir.
Sahonin uzunlugu 400 m, eni 600 m-dir.
Qapal1 drenlor 3 m dorinliyinds diametri 60 sm
olan keramiki borulardan tikilmis vo gapali su
toplayici ilo birlogdirilmisdir.

Tadqgiqatin metodikasi. Tocriibo sahosindo
ovvolcodon orazinin enind Vo uzununa
istigamotindo hamarlama islori aparilmis,
variantlardan asili olaraq torpagin sothino
kimyavi meliorantlar sopilmis, 25 sm
dorinliyinds adi sum vo 70-80 sm darinliyindo
yumsaltma aparilmisdir. Miivoqqgoati dayaz
drenlor 25 m-don bir 0,7 m dorinliyinds, 200
m. uzunlugunda drens paralel istigamotdo
cokilmigdir. Miivoqqeti suvarma arxlart vo
dayaz drenlor KM-1400 markali kanalgokon,
yuma loklori iso K3V-0,6 markali tirogokon
vasitosilo  hoyata  kegirilmisdir.  Yuma
dovriinds qrunt sularinin  rejiminin Vo
minerallasma  doracasinin  Oyranilmasindon
otrli har dren arasi orazide drenin morkozindon
25; 50; 100 m mosafodo 3 m dorinliyindo bes
miisahido quyusu ilo tochiz  olunmusdur.
Sahaya verilon suvarma suyunun miqdarina
nozarat miivaqqati arxlar tizorindo
yerlosdirilmis sudlgonlor vasitosilo hoyata
kegirilmisdir.

Aparilan  elmi-tadqiqat islori  ovvoalcodon
hazirlanmis program vo molum metodikalar
osasinda aparilmisdir [6]. Torpaglarin fiziki-
kimyavi xassalairini tam xarakterizo etmokdon
otrii tacriiba sahasinda 25 stasionar ndqtodon
yumadan avval va sonra darinliyi 1,5-3 m olan
quyulardan torpaq niimunslori gotiirtilmiisdiir.
Niimunolor 1 m darinliyine gador hor 25 sm-
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don bir profil {izre asagiya dogru 3 m-a qodor
hor 50 sm-don bir gotiirilmisdir. Col
soraitindo molum metodikalar iizro torpaq
gruntlarin nomliyi, susiizdiirmo gabiliyyati, oan
az su tutumu, torpaq skeletinin sixlig1 vo bark
fazasinin sixligil, laboratoriya soraitindo iso
torpaqglarin ion vo duz torkibi, hiqroskopik

nomlik, qranulometrik  torkibi, {imumi
goloviliyi, karbonat, suda holl olmayan gips vo
udulmus osaslarin miqdar1

miloyyonlosdirilmis, homginin suvarma, qrunt
vo drenaj sularmin minerallasma dorocosi
aparilan kimyovi analizlor naticosinds toyin
olunmusdur.

Tohlil vo miizakira. Col
soraitindo aparilmis yuma tocrubasi ¢
variantda 8 ha orazido aparilmigdir.(codval 1)

Adi sum aparmaqla yuma variantinda
torpaq qruntlarin sorlasma doracasi yumadan
ovval vo sonra orazidon gotiiriilmils torpaq
niimunslorinin  kimyavi analizi naticasinda
miioyyonlogdirilmisdir. Analiz malumatlarinin

tohlili torpaqda ilkin sorlasmanin profil
boyunca cox yiiksok oldugunu gostormisdir.
Ust 0-25 vo 0-50 sm-lik gatlarda ilkin duzlarin
miqdari 2,82 va 3,01%, bir metrlik qatda iso bu
rogom 3,00% civarindadir. Sorlagsmanin omolo
golmoasing sobab olan asas komponentlor xlor
vo sulfat anionlart vo natrium kationudur.
Sulfat ionunun miqdar1 0-25, 0-50 vo 0-100
sm-lik qatda 0,878; 1,008 va 1,055 %, xlor
ionunun miqdar1 miivafiq olaraq bu qatlarda
0,839; 0,861 vo 0,830 %, natrium ionunun
miqdar1 159 0,872; 0,912 vo 0,908 % toskil edir
(codval 2). Kimyovi analiz molumatlai
osasinda hesablanmis hipotetik  duzlarin
igarisindo natrium duzlar stiinliik togkil edir.
Ust yarim metrlik vo bir metrlik qatlada NaCl
duzunun miqdar1 1,370-1,410 %, Na»SO4
duzunun miqdariiso 1,092-1,144 % arasinda
doyisir. Bu qatlarda zorarsiz duzlarin miqdari
0,300-0,312 %, zororli duzlarin miqdar iso
2,545-2,611 %-dir (codval 3).

Cadval 1. Miixtoalif yuma variantlar1 iizra vo normalarinin migdari, m*ha

Verilon | Atmosfer| Buxar- | Yuma
Variantlar suyun | yagmnti- lanma | normasi
miqdar1 lar1
Adi sum aparmagqla yuma 5400 80 1700 3780
Adi sum va dayaz drenlor fonunda yuma 5400 80 1700 3780
Adi sum apar-la hektara 10 ton goc varmaklo yuma 5600 80 1540 4140

Yuma basa c¢atdiqdan sonra torpagin
kimyovi torkibindoki biitiin ionlarin miqda-
rinda azalma miisahido olunmusdur. Tokco
hidrokarbonat ionunun miqdarinda 1,5-2,0
dofoye yaxm artim miisahide olunmusdur.
Miixtalif ionlarin ilkin ehtiyatdan faizlo
yuyulan miqdar1 xlora goro 14,94-73,53 %,
sulfat ionuna gors 29,00-56,38 %, quru qaliga
gora is9 26,70-66,00 % toskil edir. Natrium,
kalsium vo maqnezium kationlarinin yuyulan
miqdart 19,82-64,80; 31,10-46,30 va 29,00-
56,38 % dir (codval 4). Yuma noticosindo list

Miixtalif variantlar iizrd tacriiba sahasi torpaglarinin yumanin

gatlardan osason natrium duzlari yuyulmusdur.
Yuma zamani duzlarin miqdart asagidaki
hadds godor azalmigdir: NaCl -0,390-1,164,
Na>S04 -0,475-0,834; MgS0O4 -0,017-0,068 va
CaS04- 0,068-0,167 %.

Yuyulan hipotetik duzlarin comdon
faizlo miqdar1 natrium xlorid ticlin -15,04-
45,00; natrium sulfat 27,10-53,97; magnezium
sulfat 30,00-72,20; kalsium sulfat 35,51-59,89
% olmusdur. Yuyulan zarorli duzlarin migdari
20,87-64,39 %, zororsiz duzlarin miqdari iso
30,45-45,00 % arasinda doyisir (cadval 4).
naticasinda sorlasma

daracasinin doyismasi, % (yumadan avval/sonra)

Cadval 2.

Sira Dorin- Duzlariy Quru

Ne-si lik, sm HCOs3 Cl S04 Ca Mg Na comi | Qaliq
Adi sum aparmaqla yuma

1 0-25 0,015 0,839| 0,878 0,054| 0,016, 0,872| 2,664| 2,820

0,029 0,236| 0,383| 0,029 0,003| 0,307| 0,987| 0,960

2 0-50 0,017 0,861| 1,008 0,087 0,019, 0,912| 2,904| 3,010
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0,025 0,563| 0,581| 0,047 0,007, 0,584| 1,807| 1,700
3 0-100 0,016 0,830 1,055| 0,090 0,019] 0,908 2,920| 3,000
0,022 0,706| 0,749| 0,062 0,013 0,728] 2,280| 2,200
Adi sum aparmagqla dayaz drenlar fonunda yuma

4 0-25 0,022 0,954| 0,778| 0,065/ 0,014, 0,885 2,718| 2,760
0,018 0,174| 0,308 0,010/ 0,005 0,247| 0,762| 0,760
5 0-50 0,018 0,922| 0,938 0,070f 0,019, 0,915| 2,882| 2,920
0,016 0,382 0,620| 0,037f 0,012 0,485| 1,552| 1,460
6 0-100 0,019 0,880 1,000f 0,070f 0,019, 0,924| 2912| 2,940
0,019 0,722| 0,693| 0,046f 0,017 0,721 2,221| 2,100

Adi sum aparmagqla hektara 10 ton gac varmakls yuma
13 0-25 0,024 1,065 0,620, 0,036| 0,012 0,933] 2,690| 2,800
0,063 0,069 0,271 0,012 0,007 0,171] 0,593| 0,600
14 0-50 0,021 0,948 0,970 0,083 0,017 0,960| 3,000 3,160
0,041 0,173 0,786, 0,082 0,013] 0,385| 1,480| 1,400
15 0-100 0,019 0,913 1,003| 0,078| 0,018 0,970] 3,036| 3,200
0,030 0,541 0,830| 0,086| 0,023] 0,708] 2,218| 2,100
Alinmis molumatlardan 2,611 % civarindadir. Zororsiz duzlarin

goriindiiyii kimi bu variantda aparilmis yuma
tocriibosi zamani1 4 min.m%ha su normasi ilo
torpagin iist 0-25 sm-lik qatindaki duzlarin
66,00 %-i, 0-50 sm-lik gatindan iss 43,70 %-i
yuyulmusdur. Sum qatinda qaliq sorlasma
doracasi belo torpaqlarda kond tosorriifati
bitkilorinin becorilmosine imkan veran hadds
qador (0,988 %) asag1 diismiisdiir.

Sorlasma doroacosinin buraxila bilon
hadds endirilmosino birinci vo ikinci il
monimsoma dovriindo yuma rejimli suvarma
normalarinin totbiqi ilo nail olmaq olar.

Adi sum va dayaz drenlor fonunda
aparimis yuma variantinda tocriiba sahosinin
torpaqlarinin  kimyovi tipi anionlara goro
sulfatli-xloridli, kationlara géro iso natriumlu
olmagla yiiksok doracads sorlasmaya moruz
qalmis torpaqglardir. Bu torpaqlarin sorlagma
doracasi quru galiga gors 0-25, 0-50 vo 0-100
sm-lik qatlar tizro 2,76; 2,92 vo 2,94 % toskil
edir. Bu qatlarda sorlasmaya sobob olan osas
ionlar dan Cl vo SOgs-iin miqdar1 miivafiq
olaraq 0,174; 0,382; 0,722 % va 0,308; 0,620;
0,693 % hoddindadirlar.

Kationlarin arasinda istiinliik toskil
edon natriumun miqdari iso miivafiq qatlar tizro

0,247; 0,485 vo 0,721 %-dir (codval 2).

[lkin hipotetik duzlarin icorisindo NaCl va
Na;SOs  duzlan istiinlik togkil edirlor. Bu
duzlarin miqdar1 bir metrlik qatda 1,370 veo
1,114 %, timumi zororli duzlarin miqdar iso

miqdar1 0,312 %-dir.
Aparilmis yuma naticosinds bu variantda iist 0-
25 sm-lik gatin sorlagma doracasini quru qaliga
gora 0,76 %-o godor asagi salmaq miimkiin
olmusdur. Yarim metrlik qatda quru galiga
gora qaliq duzlarin miqdar1 1,46, bir metrlik
qatda is9 2,20 %-o gqodor azalmisdir. Buzaman
sum qatimda xlor ionunun miqdari ilkin 0,954
%-don azalaraq 0,174 %-o, sulfat ionunun
miqdart iso 0,778 %-don azalaraq 0,308 %
hoddinos diismiislor. Bir metrlik gat tigiin iso bu
gostaricolor ¢ox ciizi olmusdur. Bu qatda xlor
vo sulfat ionlarmin qaliq miqdart miivafiq
olarag 0,722 v 0,693 % toskil etmisdir (codval
2). Yumadan sonra alinmis naticalordon
miioyyan olunmusdur ki, qaliq duzlarin torki-
binds natrium xloridin miqdar1 qatlar {izro
miivafiq olaraq 0,247, 0,631 vo 1,190 %-o
godor, natrium sulfatin miqdar1 iso 0,414,
0,732 vo 0,792 %-o qodor azalmisdir (codval
3). Bu duzlarin yuyulan migdar1 NaCl -a goro
qatlar {izro miivafiq olaraq 72,00, 46,21 vo
23,60 %, NaxSO4 -0 goro isa 50,42; 25,31 vo
25,84 % toskil etmisdir (codval 4). Zororsiz
duzlarin 48,38-83,63 %-i, zororli duzlarin iso
20,73-74,93 %-i asag1 qatlara yuyulmusdur.
Adi sum aparmagqla hektara 10 ton gac
vermaklo  aparilan ~ yuma  variantinda
torpaglarin  kimyoavi  tipi  sulfatli-xlorlu-
natriumlu, orta sorlasma doracasi bir metrlik
gatda 3,20 %-dir. {ist sum va 0-50 sm-lik
qatlarda sorlasma doracasi quru qaliga goro
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2,80 vo 3,16 % toskil edir. Xlor ionunun
miqdar1 profil {izro 1,065-0,948

0,913; sulfat ionu  0,620-0,970-1,003;
natrium ionunun miqdar1 iso 0,933-0,960-
0,970 % haddindadir. Yumadan oavval
torpaqdaki hipotetik duzlarin miqdar1 hesab

verilmisdir. Goriindiiyli kimi zororli duzlar
igarisinda  birinci yerdo 1,516-1,784 %
miqdar1 ilo NaCl duzu, ikinci yerds 0,748-
1,140 % miqdar1 ilo NaxSO4 duzu, iigiincii vo
dordiincii yerlords iso 0,090-0,243 va 0,060-
0,091 %-o, CaSOs vo MgSOs duzlan

lanmis , aliman molumatlar cadval 3-do yerlasirlor. Zarorli duzlarin bir metrlik
Tacriiba sahasi torpaqglarinda hipotetik duzlarin miqdari,%
(yumadan avval v sonra).
Cadval 3.
Darinlik, Ca Duzlarin O ctimladon
Sm (HCOg3)2| CaSOs4| MgSOs4| NaxSOs| NaCl comi Zororsiz|  Zororli
duzlar duzlar
Adi sum aparmaqla yuma
0-25 0,020 0,167 0,078 1,032 1,367 2,664 0,187 2,477
0,038 0,068 0,017 0,475 0,390 0,988 0,106 0,882
0-50 0,022 0,278 0,093 1,092 1,410 2,895 0,300 2,545
0,033 0,132 0,038 0,677 0,929 1,809 0,165 1,644
0-100 0,022 0,290 0,097 1,144 1,370 2,923 0,312 2,611
0,030 0,187 0,068 0,834 1,164 2,283 0,217 2,066
Adi sum va dayaz drenlor fonunda yuma
0-25 0,031 0,195 0,072 0,835 1,582 2,715 0,226 2,489
0,024 0,013 0,023 0,414 0,247 0,761 0,087 0,624
0-50 0,027 0,274 0,088 0,980 1,520 2,889 0,301 2,588
0,022 0,108 0,061 0,732 0,631 1,554 0,130 1,424
0-100 0,026 0,284 0,088 1,068 1,443 2,909 0,310 2,599
0,025 0,115 0,084 0,792 1,190 2,220 0,160 2,060
Adi sum aparmagqla hektara 10 ton gac varmokls yuma
0-25 0,032 0,090 0,060 0,748 1,784 2,714 0,122 2,592
0,048 0,032 0,058 0,390 0,115 0,593 0,080 0,513
0-50 0,029 0,255 0,082 1,068 1,576 3,010 0,284 2,726
0,037 0,250 0,051 0,842 0,287 1,467 0,287 1,180
0-100 0,027 0,243 0,091 1,140 1,516 3,017 0,270 2,747
0,031 0,274 0,112 0,965 0,831 2,213 0,305 1,908

qatdaki miqdar1 -2,747 %, zerorsiz duzlarin
miqdar1 is9 0,270 %- otrafinda doyisir (codval
3 ). Bu qatda yuyulan duzlarin faizlo miqdari
quru qaliga goéro 80,21% olmusdur. Asagi
qatlara dogru bu gostoricinin  qiymati
azalmis,0-50 sm-lik gqatda 56,71 %, 0-100 sm-
lik qatda iso 30,54% olmusdur. Profil iizro
biitiin gatlarda duzlarin yuyulmast , onlarin
miqdarinda azalma miisahide olunmusdur.
Xlor ionunun ilkin duz ehtiyatindan
yuyulan miqdar1 sum, yarim metrlik vo bir
metrlik qatlarda miivafiq olaraq 93,52; 81,75
vo 40,74 %, sulfat ionunun miqdar1 56,29;
19,00 vo 9,70 %, natrium ionunun miqdari 1s9
81,67; 60,00 vo 27,00 % toskil emis dir.
Ovvalki variantlardan forqli ~ olaraq bu

variantda kalsium ionunun yuyulma s1 ancaq
iist gatda bas vermisdir. Yarim vo bir metrlik
qatlarda onun toplanmasi miisahido
olunmusdur, bunu da torpaga olavo gocin
verilmosi ilo izah etmok olar.

Natrium xlorid duzunun iist qatdan
93,55 %-i, yarim metrlik qatdan 81,80 %-i, bir
metrlik qatdan iso 45,18 %-1 su ilo yuyularaq
asag1 qatlara dasinmigdir. Onun qaliq miqdari
miivafiq qatlarda 0,115-0,831 % haddino
godor azalmigdir. Natrium sulfat 0,390-0,965
%, maqgnezium sulfat iso 0,051-0,112 %
haddino godor azalmigdir. Bu duzlarn ilkin
ehtiyatdan yuyulan miqdar1 47,86-15,35 % vo
86,70-37,80 % arasinda olmusdur (cadval 4).
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Miixtalif variantlarda yuma naticasinds yuyulan hipotetik duzlarin faizlo miqdan

Cadval 4.
Darinlik, Ca Zararsiz Zoararli
Sm (HCO3)2| CaSOs| MgSOs| NaxSOs NaCl Duzlar Duzlar
Adi sum aparmaqla yuma
0-25 - 59,89 72,20 53,97 71,47 43,31 64,39
0-50 - 48,92 59,14 38,80 34,10 45,00 35,65
0-100 - 35,51 30,00 27,10 15,04 30,45 20,87
Adi sum va dayaz drenlor fonunda yuma
0-25 - 93,30 68,06 50,42 72,00 83,63 74,93
0-50 - 60,59 30,70 25,31 46,21 56,81 45,00
0-100 - 59,51 4,54 25,84 23,60 48,38 20,73
Adi sum aparmagqla hektara 10 ton gac varmakls yuma

0-25 - 64,44 86,70 47,86 93,55 34,42 80,21
0-50 - - 37,80 21,16 81,80 - 56,71
0-100 - - - 15,35 45,18 - 30,54

Zororli duzlarin azalma miqdar1 aparilmis yuma naticesinda profil tizro 25; 50 vo 100 sm-lik
qatlarda miivafiq olaraq 80,21; 56,71 vo 30,54 % olmus, qaliq miqdar1 is2 0,513; 1,180 vo 1,908 %
haddindo olmusdur. Zororsiz duzlarin qaliq miqdar1  qatlar iizro 0,080-0,305 % arasinda
dayisir.(cadval 3).

NOTICOLOR

1. Tacriibs Xiz1 rayonu, Surabad gosobasi yaxinliginda heyvandarliq kompleksi nin orazisindo, agir
granulometrik torkibo vo su-fiziki xiisusiyyeotlorine malik olan, miixtolif dorocado sorlagsmis
vosorakotlogsmis torpaglarda aparilmisdir. On alt1 hektar orazisi olan tocriibo sahasinin boz-gonur
torpaqlarinin  sorlasmasinin kimyovi tipi xloridli-sulfath vo sulfatli-xloridlidir. Bu torpaqglar yuksok
karbonatl, zaif gipsli vo golovilik xiisusiyyatlorina ( pH 6,5-8,5) malikdir.

2.Yumadan sonra torpaqlarin sorlasma doracosinin azalmasi biitiin variantlarda miisahido
olunmusdur. Ilkin duzlarmn migdarmin azalmasina géra on yaxsi gostoricilor sum altina on ton goc
vermakls dayaz drenlor fonunda aparilmis yuma variantinda oldo olunmus dur.

3. Tocriibonin naticalori gostordi ki, hektara on ton goc verorak, adi sum aparmaqla dayaz
drenlor fonunda torpaqlarin yuyulmasi zamani hotta az yuma normalari ilo yumanin somoraliliyini
yiiksoltmok olar.

4.Sorlasma dorocasinin daha asagi , buraxila bilon hodds godor salmaq {iciin monimsoms
dovriindo arat vo suvarma normalarinin 30% artirilmasi tovsiyys olunur.
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HCCJIEJOBAHME BJIMUSHNUMN KOMIIJIEKCHO TIPUMEHEHHBIX

XUMHUYECKUX U MEXAHNYECKHUX CITOCOBOB HA IMMOBBIIIEHHUIO

IOPOEKTUBHOCTHU IMTPOMBIBKH
C.K.Uoparumos, U.H.lllupunos, B.H.A00acoB
A3.HIIO «I'mapotexnuku u Menuopauun»

CraThsl TMOCBSLICHO BOMPOCAM HCCIIEIOBAaHUI MyTeld O3J0POBJIIEHUU 3aCOJCHHBIX H
COJIOHLIEBATBIX IIOYB C TSDKEJIBIM TIpaHyJIOMETpUYecKuM cocTaBoM. llocine mpoBenenue
UCCIIEIOBAaHUM MO MPOMBIBKM  Ha XBI3BIHCKOM pailoHe BO BCeX BapuaHTax HaOII0AaNoCh
YMEHbIIIEHUE cTeneHu 3acoieHne. CaMble XOpOLIME Pe3yiib TaTbl JOCTUTHYTO B BapHAHTE OIIbITA C
BHeceHueM raxu 10 1/ra 0ObIYHOMN BCIANIKU U MPOBEIEHUE MPOMBIBKU Ha (DOHE MENBKOTO JApeHaxa.
Ha ocHoBaHue MONYyYEHHBIX JAaHHBIX BBISBICHO, YTO JaK€ C MAJBIMH IPOMBIBHBIMH HOPMaMH C
MIPUMEHEHHEM CrIoco0a MPOMBIBKUA Ha ()OHE MEIbKOTO JpeHa)ka C BHECEHHEM TakKU MPUBOJUTH K
yBEJIMYEHUIO dPPEKTUBHOCTH MPOMBIBKH.

Knrouesvie cnosa: 3aconenue,0cononyesanie, Meruopayuss,ecpanyiomempuieckuli. cocmas,
3UMHbBIE NACOULYe, NPOMBLEKA.

INVESTIGATION OF IMPACT OF JOINT APPLICATION OFCHEMICAL AND
MECHANICAL METHODS ON INCREASING THE EFFICIENCY OF WASHING.
S.K.lIbragimov, I.N.Shirinov,V.N.Abbasov
Azerbaijan Scientific Production Association of Hidrotechics and Melioration

The articl was dedicate to the investigation of ways to improve salinized soils that have a heavy
granulometric compozition. Due to the studies carried out in the Khyzy region, the decrease in the
degree of salinization of soils after washing was observed in all variants.The best indicators for the
reduction of the amount of the initial salts were obtained in the washing variant carried out against
the background of shallow drains by carrying usual ploughing, by giving 10 tons of gaja under the
usual ploughing.Theresults of experiment indicated that it can raise the effectiveness of washing even
with low norms agantst the background of shallow drains during washing of soils by carrying usual
ploughing, by giving 10 tons of gaja to the hektare.

Keywords: solinization, alkalinity, melioration, granulometrik composition, winter pastu-
res, washing.
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OTRAF MUHITO TOSIRLORIN QI YMOTLONDIRILMOSI, EKOLOJI NORMATIV -
TEXNIKi SONODLORIN HAZIRLANMASININ OHOMIiYYOTI VO BU SAHODO
EKOLOJi KOMPLEKS YANASMA.

K.i.Karimli
“EKOMONITORINQ” MMC
Acar _sozlar: otraf miihito tosirin giymotlondirilmasi, ekoloji vaziyyat, ekoloji normativ sonad,

tullantilarin idars olunmasi, ekoloji pasport, inventarlasma

Respublikamizda ekoloji vaziyyatin
yaxsilasdirilmasinda “Otraf miihitin
miihafizosi haqqinda” Vo “Ekoloji

tohliikasizlik haqqinda” Azarbaycan Respubli-
kasinin ganunlari, hamginin Azorbaycan Res-
publikas1 Prezidentinin 28 sentyabr 2006-c1 il
tarixli  soroncami ilo  tosdiq  edilmis,
“Azarbaycan Respublikasinda Ekoloji
Vaziyyatin Yaxsilagdirilmasma Dair 2006-
2010-cu illar tigtin Kompleks Tadbirlor Plan1”
mistosna rol oynayir. Bugiin Coanab
Prezidentimiz Ilham Oliyevin ugurlu siyasoti
noticoasindo  bu  sahays xiisusi  diggoat
ayrilmigdir. Bunun naticasi olaraq 26.02.2019
cu il tarixli “Tikintilorin Dovlot reyestring
daxil edilon molumatlarin torkibi, hamin
molumatlarin toqdim edilmasi vo reyestrin
apartlmas1 Qaydalari”na doyisiklik edilorok
asagidaki yarimbond olave edilmisdir. Bu
“Otraf mihito tosirin  giymotlondirilmasi
haqqinda” Azarbaycan Respublikasi ganunun
olavasindo  noazordo  tutulmus  faaliyyat
novlorino  dair  otraf  miihito  tosirin
giymatlondirilmasi sonadi vo dovlat ekoloji
ekspertizasinin royi”ni ohato edir. Bununla
yanast 01.03.2019-cu il tarixindo Prezident
[lham Oliyev “Azorbaycan Respublikasinin
Ekologiya vo Tobii Sorvotlor Nazirliyi
haqqinda Osasnamo”do doyisiklik edilmasi
barodo forman imzalayib. Sonodo osason,
ETSN bundan sonra kond tosorriifat,
mesogilik, baliq¢ilig, enerji, sonaye, nagliyyat,
tullantilarin  vo suyun idaro olunmasinin,
torpaq ehtiyatlarinin istifadosi, turizm va
telekommunikasiya saholori tizro  strateji
sonadlorin, orazi planlagdirma sanadlorinin,
otraf mithitin mithafizasi, ekoloji tohliikasizlik
sahosindo ~ Azorbaycan  Respublikasinin
torofdar ¢ixdigi beynolxalg vo konsessiya
miiqavilalorindon irali golon lahiyslorin strateji
ekoloji giymatlondirma sanadlarinin va “Otraf
miihito tasirin giymatlondirilmasi haqqinda”
Azaorbaycan Respublikasi ganunun olavasinds
nozordo tutulmus foaliyyst novlori ilo bagh
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layihalorin otraf miihito tasirinin
giymatlondirilmasi sonadlarinin dovlat ekolji
ekspertizasini kegiracok vo homin sonadlors
dair ekspertiza royi veracak.

Miiasir dovrdo antropogen foaliyyat ilo biosfer
Vo onun ekosistemlori arasinda qarsiligli salage
prinsipi 6ncaki asrlora nishatda geyri-identik
olub, tosir intensivliyini artiraraq daha
kompleks amillarin Vo onlarin
formasiyalariin koklii doyismasini tocassiim
edorok ekoloji bohrana gatirib ¢ixarir. Bu
minvalda Ekoloji Normativ  sonadlorin
zoruriliyi movcud sistemds 6z yerini ehtiva
edir.

Komplekslik nozariyyasi bir — biri ilo oslagsli
toskilati soviyyalar hiyerarxiyasinda
miassisalorin moveud oldugu bir konseptual
modelo osaslandigina goro digar analitik
yanasmalardan forglidir. Halbuki ananovi
yanagma sistemlori togkilatin bir saviyyasindo
tosovviir edilir. Kompleks yanasmalardan biri
do ekoloji kompleks yanagmadir.

Bu miihiim d6vlat sanadlorinin icrasindan irali
golan talablarin hoyata kegirilmasi magsadils,
owvalki illordo oldugu kimi 2011-ci il va
sonraki illordo do digor normativ hiiquqi
aktlardan irali golon toloblora asason har bir
Sonaye miiosSiSasi liglin ekoloji normativ-
texniki sonadlarin islonib hazirlanmasi olduqgca
vacibdir.

Otraf Miihits edilon antropogen tasirlarin va bu
tosirlorin dogurdugu naticolorin miqdarinin
oyranilmasi va giymatlondirilmosi Azarbaycan
Respublikas1  qanunvericiliyi ilo  nazards
tutulmus formada xiisusi 6demo haqqlarinin
miioyyan edilmasi magsadils ekoloji normativ
sonadlor hazirlanir.

Ekoloji normativ sonadlor osasan
asagidakilardir:
1.OMTQ (Otraf Miihits Tasirin

Qiymatlandirilmasi) Otraf Miihito Tasirin
Qiymoatlondirilmasi (OMTQ) — otraf miihito
forgindaliyin bir hissasi olarag 1960-ci1 illardon
baglanmigdir vo daha obyektiv gorar gobul
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etmayi  dostoklomok  moqgsadilo  texniki
giymatlondirmoni shato etdi. ABS-da OMTQ
Milli Otraf Miihit Qanunvericilik Aktinin
qivvays minmasi ilo 1969 — cu ilds rosmi
status oldo etdi. Inkisaf bas vermozdon avval
hansi tosirlorin yaranacagini agkar etmok {igiin
aparilan bir faliyyotdir.

Azorbaycan Respublikasinda otraf miihito
tasirin  giymatlondirilmasino aid masalalor
«Otraf miihitin miihafizasi haqqinda» 1999-cu

ildo gobul edilmis Azarbaycan
Respublikasinin = Qanunu  vo 1996-c1 il
«Azorbaycanda  otraf  miihitoe  tasirin
giymatlondirilmosi prosesi haqqinda

Osasnamo» ilo tonzimlonir vo bu Qanun
Azorbaycan Respublikast Konstitusiyasinin
39-cu maddasine vo 94-cii maddssinin |
hissasinin 1-ci bandins uygun olaraq, igtisadi,
tosorriifat, habelo sohorsalma vo tikinti
faaliyyatinin  vo digor foaliyyatlorin  otraf
miithito Vo insan saglamligina ola bilocok
tosirinin vo onun naticalarinin otraf miihitin
keyfiyyat normativlorina vo ekoloji toloblors
uygunlugunun 6yranilmasi magsadi ilo hoyata
kegirilan otraf mihito tasirin
giymatlondirilmasi prosesinin hiiquqi, iqtisadi,
toskilati asaslarin1 miiayyan edir vo bu sahada

yaranan miinasibatlori tonzimloyir. Hal -
hazirda iso  «Otraf  mihito  tosirin
giymatlondirilmasi  haqqinda  Azarbaycan

Respublikasinin 2018-ci il 12 iyun tarixli
1175-VQ némrali Qanununuy ila tanzimlanir.
Otraf mihito tosirin  giymatlondirilmasi
(OMTQ) iqtisadi foaliyyatlorin biitiin név vo
morhalolorindo olan layiho sonadlori {igiin
vacib sayilir vo dovlat ekoloji ekspertizasi iizra
miivafiq icra hakimiyyati orqani torafindon roy
verilmasi tigtin asasdir.

2.Ekoloji Pasport Ekoloji pasportun islonib
hazirlanmasinda moagsod otraf tobii miihitin
miihafizasi va tabii ehtiyatlardan samarali is-
tifado, miiassisonin tosarriifat foaliyyati zamani
otraf miihitin miihafizasini toamin edon norma
Vo qaydalarin totbiqgi, onlara nazarstin hoyata
kecirilmasi vo S. nozords tutulur. Sanaye
istehsalinin  inkisafi vo tobii Sarvatlordon
istifadonin intensivlosdirilmasi ilo olagadar
insanin biosfera qarsiliqh faaliyyasti sahasinds
yeni — yeni problemlor meydana ¢ixir. Buna
goro do oOlkomizdo movecud olan tarixi
ekosistemlari gorumag, boasoriyyatin oziiniin
homginin ohalinin saglamliginin qaygisina
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gqalmaq iciin otraf miihitimizin miihafizasi
xtisusi aktualliq kasb edir. Qeyd edilmalidir ki,
ohalinin sagliq vaziyyatinin tokco atmosferin

cirklonma saviyyasindon deyil, ham do
orazinin topoqrafiyasindan, hava
temperaturundan, nisbi rutubatlilikdan,
kiiloyin suiratindan, tibbi xidmatin

saviyyasindon, soharin abadligindan vo digar
amillordon  do  asihidir  lakin  ekoloji
cirklonmanin tasirlarini do tamamilo goz ardi
etmok moagsadauygun deyildir.

Bununla bels, otraf miihitin vaziyyatins
nozaratin - somorali vasito vo isullarinin
yaradilmasi, totbiqi ilo slagodar miioassisalords
ekoloji pasportlasmanin aparilmasi zarurati
meydana ¢ixir.

3.Tahliikali tullantilarin pasportuistehsalda
asas diqgeat mohsul istehsalina yonaldiyindan,
proses zamani Yyaranan Vo otraf miihit,
insanlarin  saglamligr {iglin real tohliiko
monbayi olan tohliikoli tullantilarin idara
olunmasi digarlorina  nisbaton  diggotdon
konarda qalmisdir. Bu  sobobdon do
tullantilarin  menecmenti  regionun  oksor
Olkalorinds oldugu  kimi  Azorbaycan
ganunvericiliyindos vo inzibati islarindo
nisbaton yeni bir sahadir. Buna miivafiq olaraq
tullantilarin, xiisusi ilo tohliikali tullantilarin
idaro edilmasi sisteminin tokmillogdirilmasi
sahasinds  miasir  idarsetma  sisteminin
tsullarimin totbigine baglanilmisdir. Tahliikali
tullantilarin =~ pasportlarinda ~ miiassisodo
yaranan tullantilarin identifikasiyasi aparilmas,
tullantilarin amala golmasi xassalari vo onlarin
idaro olunmasi barads moalumatlar verilmisdir.
Pasport tohliikali tullantilar1 xarakterizo edir vo
onlarin xiisusiyyatlorini tosdigloyan sonaddir.
Azorbaycan Respublikasinin  Qanunlarina
osason tortib olunan bu pasportlar miioyyon
arazilorda tullantilarin ¢esidlonmoadan
saxlanilmasi,  geyri-qanuni  zibilxanalara
aparilmasi, tullantilardan tokrar istifado
olunmamas:t qadagan olunmusdur. Burada
zororin  miiayyanlosdirilmasinds  birbasa
hesablar iisulunun totbiqi miimkiin olmadiqda
analitik iisuldan istifado edilir. Analitik {isul
korrelyasiya-regressiya tohlilinin aparilmasi
yolu ils riyazi asililigin alinmasina asaslanir.
4.Buraxila Bilon Axinti  Haddi Neft
madoanlarinin tikilmasi vo istismari, neftin vo
duzlu lay sularinin otrafa axidilmasi tez bir
vaxtda torpagin deqradasiyasina sabab olaraq
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otraf miihito giicli tesir gostorir, bununla
yanast su hovzalorinin sonaye tullantilari ila
cirklonmasi vo bu ¢irklonma naticasinda
sututarlarin, xiisusilo do baliq toSarriifati
ohomiyyatli sututarlarin miihafizasini vacib
sosial — igtisadi problemlor saviyyasine
cixarmigdir. Gollorda suyun keyfiyyoti ora
tokiilon c¢aylarin ¢irklonma doracasindon
onlarin yataginin sohiyys-gigiyena
vaziyyatindon vo baska amillordon asilidir.
Owvallor  kigik su hovzoalori  antropogen
evtrofikasiyaya moruz qalirdisa, indiki dovrda
kaskadla tonzimlonan su anbarlarinda-gollarda
suyun ¢irklonmosi bas verir. Bu baximdan da

miixtolif  toyinath  sututarlarina  axidilan
cirkablarin  torkibindo zororli  maddolorin
buraxila bilon axmti haddinin (BBAH)

hesablanmas1 xiisusi shomiyyat kosb edir.
BBAH  Normativlori “Otraf  miihitin
mithafizosi haqqinda “ Azorbaycan
Respublikasinin  ganunlarmin  toloblaring
cavab veron miivafiq qaydada tortib olunur.

5. Atmosfera  atila  bilon  tullanti
haddiAtmosfer havasi daim harokat edir, ona
gora do cirklondirici maddalor atmosferda
yayilirlar. Atmosfers yayilan hissociklorin
miqdar1 onlarin yayilma xiisusiyyatlorine
osason yerin cografi soraitindon vo nozarstin
hoyata kegirildiyi hiindiirlikdon asilidir.
Atmosferin ¢irklonmasi bir torafdon onu toskil
edon gazlarin miqdarmin daim komiyyatco
doyismasi ilo, eloco do ona yeni maddalarin
(xtisuson radioaktiv maddolorin) daxil olmasi
noticasinds bas verir. Atmosferin ¢irklonmasi
osason sonaye, avtonogliyyat vo basga
istehsalat sahalarinin faaliyyati noticasinda bas
verir. Iqtisadiyyat inkisaf etdikca, sohorlor
boyiidiikco noagliyyat problemi kaskin hal

alir.  Son illorda gohords tikinti, barpa vo
yenidonqurma iglorinin intensiv  tempdo
aparilmasi, avtonagliyyat vasitalarinin

coxalmasi, tixaclart havanm g¢irklonmasing
getirib ¢ixarir. Bunlarla olagodar olaraq otraf
miihito ekoloji noazarstin tonzimlonmasinda
miiassisalor tigiin Atila Bilon Tullanti Hoddi
(ABTH) normativlorinin toyini miihiim rol
oynaywr. Konkret rayonun fiziki — cografi
xuisusiyyatlori, movcud ekoloji  gorginlik,
yasayls zonalarmin yerlosmo xarakterinin va
basqa faktorlart nozoro alaraq tortib edilon
ABTH normativlori layihosi otraf miihitin
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ekoloji Vaziyyatinin diizgiin
giymatlondirilmasinds baslica amil sayilir.
Belo ki, texnoloji proseslorin islonilmasi vo
todricon totbig edilmosi dovriinde atmosfer
havasina atilan ¢irklondirici  maddalarin
miqgdarmin toyini, buna uygun todbirlorin
mioyyan edilmasi mogsadilo miiassisalarin
ABTH  normativ  sonoadlorinin  islonib
hazirlanmasi zoruroti meydana ¢ixir.

Bu layihonin hazirlanmasinda asas magsad
miiossiso  torofindon otraf miihito atilan
cirklondirici maddslarin kamiyyat va keyfiyyot
gostaricilorini, tullantilarin migdarint miiayyan
etmok vo miiassisoda ekoloji nazarsti tomin
etmakdir.

6.Atmosfer  havasina  atilan  zaroarli
maddalarin, ona fiziki tasir manbalarinin
inventarlasdirilmasi. Otraf miihitin
miihafizosindo digor problemlordon biri do
sonaye miiassisalorinin istehsalat foaliyyati vo
nogliyyat vasitalorinin  foaliyyati zamani
atmasfero atilan zororli  maddslorin  tasiri
naticasinds hava hovzasinin ¢irklonmasindan
qgorumaqdir. Atmosferin ¢irklonmasi shalinin
saglamligma ciddi zorbos vurmagla yanasi,
ekoloji soraiti korlayir, asas istehsal fondunun
vaxtindan avval siradan ¢ixmasina sobab olur.
Sonaye miiassisalori, nagliyyat vasitolori vo
basqa monbalordon ayrilan ¢irklondiricilora
garst miibarizosini  togkil etmok igiin
tullantilardan tokrar emal prosesinds tam
istifado edilmoasina imkan yaradan yeni vo az
tullantili texnologiyanin toskili vo hoyata
keg¢irilmasi zaruruidir.

Otraf miihito Kimyavi vo fiziki tosir gostoron
miiossiso Vo  toskilatlarin  ¢irklonmasinin
komiyyot vo  keyfiyyot  gostoricilorinin
miioyyanlosdirilmasinda ekoloji
inventarlagdirma layihasi miithtim shomiyyat
kosb edir. Inventarlasdirmada osas mogsed
zororli maddo atan, atmosfera fiziki tesir
gostoron  monbalorin  sonaye  orazisinda
paylanmasi, tullantilarin torkibi vo miqdari,
tosir novii vo soviyyasi hagqinda moalumatlarin
sistemlogdirilmosidir.  Atmosfer  havasina
zorarli maddolorin atilmasina va zororli fiziki
tosirlars icazo sortlorinin pozulmasi hallarinin
aradan qaldirilmasina dair miioyyoan gaydalar
totbiq olunur, homginin bu qaydalara riayot
olunmadiqda miivafiq todbirlor goriiliir.
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3HAYUMOCTb OLIEHKH BO3JIEMCTBUS HA OKPYKAIOIIYIO CPELLY,
PA3PABOTKA SKOJIOT'MYECKO HOPMATHUBHBIX - TEXHUYECKHUX
JOKYMEHTOB 1 KOMILJIEKCHbBIM TOJAXO0/ B 3TOM OBJIACTH
K.!. Kapumin

VYBennueHue KOJIUYECTBA Hpe,I[HpI/I}ITI/Iﬁ B OTU OHU JOCEMOHCTPHUPYCT POCT HX HCTATHUBHOI'O
BO3I{61710TBI/I$I Ha HpHpOIIHI)Ie 3KOCHUCTEMbI, YTO HpI/IBOI[I/IT K H€06XOI[I/IMOCTI/I HpOBeIIeHI/ISI
IKOJOI'MYC€CKOIro MOHI/ITOpI/IHFa.B 3TOU CTAThE OTPaXCHbI MAaTCPUAJIBIIIO CHUIKCHHIO (1)I/IBI/I‘I€CKOFO u
XUMUYECKOTO BO3JICHCTBUS MPEANPHUATHN Ha OKPYXKAIOIIYIO CpeAy W H3YYCHHIO MpoOJeMm,
BO3HUKAOMHUXB IIPOLCCCC 3alllMThl U YIIYUIICHUU OKpY)KaIOH.Ieﬁ Cpeabl, a TaK¥XE Ba}XHOCTU
BHeI[peHI/ISI HWHHOBAIIMOHHBIX H smart- TGXHOJ‘[OFI/Iﬁ. BCCBOSMO)KHI)IC HETaTUBHBIC IIOCJIICACTBHUA
O6yCJ'IaBJ'II/IBaI-0T H606XOZ[I/IMOCTL NMOATOTOBKHU 3KOJIOTHYECKOTO HOPMATHBHOT'O NOKYMCHTA U OBOC
(Omnenka BO3NIEUCTBHUST HAa OKPYXAIOIIYIO CpPEly) OTHOCHTEIBHO YCTAHOBJIEHUS M BHEAPEHUS
3(1)(1)6KTI/IBHI>IX METOJOB KOHTPOJIAA COCTOSIHHUA Oprxca}omeﬁ Cpcabl.

Ki1roueBble €/10Ba: OLICHKA BO3/IECHCTBUS HA OKPYKAOLIYIO CPENy, SKOJIOIMYECKUH HOPMATHBHBIN
HAOKYMCHT, YIIPABJICHHUEC OTXOJaMHU, IKOJIOTUUECKHUI MacropT, MHBETPOPLIL

THE IMPORTANCE OF ENVIRONMENTAL IMPACT ASSESSMENT, PREPARING
ECOLOGICAL NORMATIVE AND TECHNICAL DOCUMENTATION AND COMPLEX
APPROACH IN THIS FIELD
K.I. Karimli
A growing number of the enterprises in these days shows an inrease negative effects of them to the
natural ecosystems and this contribute the need for ecological monitoring. In this article, we are
focused on reducing the physical and chemical impacts of the enterprises to the environment and
research of the challenges faced protection and improvement environment as well as importance of
the implementation innovative and smart technologies. And all the negative effects make necessity
for preparing ecological normative document and EIA ( Environmental Impact Assessment ) related
establishment and implementation of the efficient methods for controlling the condition of

environment.
Key words: environmental impact assessment, state of envrionment, ecological normative document,
management of the wastes, ecological passport, invetrory
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XUMHUYECKHUN COCTAB HE®TSHBIX IIJIAMOB
CYPAXAHCKOI'O HT' 1Y
JI.B. I'yceiinoBa, A.P. I'yceiiHoBa
AzepOaiinxanckuii I'ocynapcreennslii YHuBepcureT Hedpru u IIpombinieHHOCTH
Annomauusn. Ilpu 0obvlue, mpancnopmuposke u nepepabomke Hehpmu — OmMKIAObIGAEMCs OObULOE
KOIU4eCcmeo uama, npeocmagisaouee coool MHO2OKOMNOHEHMHble YCMOUYUgble azpecamuhble u3uKo-
XumuyecKue CucmeMmvl, cocmosaujue U3 Hegpmenpooykmos, 600bl U MUHEPATbHBIX 000ABOK , UMO NPUBOOUN K
YACMUYHOMY OKUCTIEHUIO UCXOOHBIX He(hmenpooyKmos ¢ 00pazosanuem cmoion0000HbIX NPOOYKMOS.
Hockonvky winam obpazyemcst @ pasHuIX YCIOSUAX OKpyodicarowel cpedvl U 8 medeHue OnpedeseHHo2o
NPOMEICYMKA 8PEMEHU, OOUHAKOBbIX NO COCMABY U (PUIUKO-XUMUYECKUM XAPAKMEPUCMUKAM WLIAMO8 8

npupooe He bvigaem.

Hamu 6v11 usyyen gusuxo-xumunecxkutl cocmas vepmsanwix winamos Cypaxanckozo HIJ{Y.
KiiloueBble ¢jI0Ba: pe3epByapHbIe HETEIUIaMbl, BOJHO-MACISIHBIC dMYJIbCUH, THIPATUPOBAHHAS
Macca, MUHEpaJM30BaHHAs BOJA, TEPMUUYECKUN KPEKHHT.

B pe3yibrare MMPOU3BOJICTBEHHOM
NEeSATSILHOCTH TIPH JOOBIYE, TPAHCIIOPTHPOBKE
U nepepaboTke HePTH - ChIpa 00pa3yroTcs

He(TeNUIaMBl, KOTOpbIE IMOCTOSIHHO
HakaruBarotcs. [Ipu BceM MHOrooOpaszuu
XapaKTEPUCTHUK Pa3IUYHBIX He(TAHBIX
OTXOAOB B caMOM o0OlmeM BHAE BCE

He(TenuIaMbl MOTYT OBITH Pa3/IeJIeHbl Ha TPU
OCHOBHBIE TpPYIIBI B COOTBETCTBUHM C
YCIOBHSIMA HMX OOpa30BaHHs - TPYHTOBEIE,
MPHUIOHHBIE U pe3epByapHOro tuma. llepBbie
o0pa3yroTcsi B pe3ylbTaTe  IPOJIMBOB
He(TEeNpOAYKTOB Ha TMOYBYy B IpoIEecce
MPOU3BOJICTBEHHBIX ONepanuid, JuO0 Tpu
aBapuiHBIX cuTyanusax. [IpuaoHHBIE MMITaMbI
o0pa3yroTcs pu ocelaHuu HeTepa3IMBOB HA
THE BOJIOEMOB, a He(TeluIaMbl
pe3epByapHOro THMA - TIPU XPAHCHUH U
NepeBo3ke He(PTENpPOIYyKTOB B  E€MKOCTSX
pasHoi koHcTpykimu [1,2,3].

B nanbonee ynporieHHOM BUe HeTEIIIaMBbI
NPEJCTABISAIOT CcO00M MHOTOKOMIIOHEHTHBIE
YCTOMYNBBIC arperaTUBHbBIE ¢duzuko-
XUMHUYECKHE CHCTEMBI, COCTOSIIUE TJIaBHBIM
oOpa3oMm, u3 He(TENpOAyKTOB, BOABl H
MUHEpAJIbHBIX  J100aBOK  (IIECOK, TJIMHA,
OKHCJIBI METAJUIOB U T.1.). | TaBHOM MpUUMHOM
00pa3oBaHMs pe3epBYapHBIX HEPTEIUIaMOB
SIBIISICTCS (bU3UKO-XMHYECKOE
B3aUMOJICHCTBHE HE(PTENPOJYKTOB B 00BbeMe
KOHKpPETHOT0 He()TENPUEMHOT0 YCTPOMCTBA C
BJIAroi, KHCJIOPO/IOM BO3/yXa u
MEXaHUYEeCKAMHU TPUMECSIMH, a TaKkKe C
MaTepuaJoM  CTEHOK  pe3epByapa. B
pe3yabTaTe TaKWX TIPOIECCOB TPOUCXOIMT
YaCTUYHOE OKHCIICHHE HCXOJIHBIX
He(TenmpoayKTOB c o0pa3zoBaHHEM
CMOJIONOJJOOHBIX COCIMHEHUM. IIpu
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MOMAaIaHuU B 00beM HePTenpoayKTa BJIAard U
MEXaHUYECKUX  3arpsi3HEHHM  o0pa3yroTcs
BOJIHO-MACTISHBIE SMYJIbCUUA U MHUHEpaJbHbIC
nucniepcuu.  [lockonbkKy — Jr000OM  muiam
oOpa3yercs B pe3ylbTaTe B3aUMOJICHCTBUS C
KOHerTHOfI 110 CBOUM YCJIOBI/IHM
OKpyXarled cperoil ©u B TEUYCHHE
OTPENICTICHHOTO  MPOMEXYTKAa  BPEMEHH,
OIMHAKOBBIX MO CcOCTaBy M  (pusmKo-
XUMHUYCCKUM XapaKTepI/ICTI/IKaM ojiaMoOB B
npupojie He ObiBaeT. [lo pe3ynpraTam MHOTHX

UCCIIEJIOBaHUM B HedTenuiamax
pe3epByapHOTo THUINA COOTHOUICHUE
He(TenpoOayKTOB, BOABI MU MEXAHHUYECKUX

npumMecei (4acTUIIbI IecKa, TIIMHBI, PKaBUUHBI
U T.JO0.) Kojebnmercss B OYEHb IIUPOKUX
npeJenax: yrieBoA0poabl cOCTaBisIOT 5-90%,
Boaa 1-52%, tBepapie npumecu 0.8-65%. Kak
CIIEJICTBUE, CTOJIb 3HAUUTEIHLHOTO MU3MEHEHUS
cocTaBa He(TENUIaMOB JHaNa3oH U3MEHEHUS
WX PU3NKO-XUMHUYCCKUX XapAKTEPUCTHK TOKE
oueHb MHUPOK. [IMOTHOCTH HedTeNIaMOB
konebnercs B mpexaenax 830-1700 Kr/M°
Temneparypa 3acteiBanus ot -3°C o +80°C.
TemmepaTypa BCHBIIIKA JISKHT B TUATIA30HE
ot 35 o 120°C.

[Ipu mUTEIBHOM XpaHEHUH pe3epBYyapHbBIC
He(dTenIaMbl CO BpEMEHEM pa3/IeNsoTCs Ha
HECKOJIBKO CIIOEB C XapaKTePHBIMU  JIsS
KaXJ0ro U3 HUX CBOMCTBamu [4] .

Bepxuuii CIOW  TpeACTaBIsieT  coOOu
00BOHEHHBIN HEPTETIPOIYKT C COACPKAHHEM
10 5% TOHKOJHMCIEPCHBIX MEXaHUYECKUX
MpUMeceii ¥ OTHOCHUTCS K KJIacCy IMYIbCHI
«BOJIa B Maciey». B coctaB 3TOro0 ciost BXOJAT
70-80% wmacen, 6-25% acdanbrenos, 7-20%
cmoi, 1-4% mapadunoB. ConepxaHue BOJIBI
He 1mpeBblmiaeT 5-8%. JloBOJBHO 4acTo
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OpraHMYecKas 4YacTh CBEKEOOpPa30BaHHOTO
BEPXHEro cijiosi HedTenwiama Mo COCTaBy H
cBOMicTBaM OnM3Ka K XpaHALIEMYCS B
pe3epByapax HUCXOJHOMY He(TempoayKTy.
Takass cuTyanus OOBIYHO HMEET MECTO B
pPacXoAHBIX pe3epByapax aBTO3AMPaBOUYHBIX
cTaHmui [5].

Cpenuuii, CpaBHHTEIBHO HEOONBIIONW TIO
00BEMY CITOW TPECTABISIET COOON IMYIIbCUIO
TUIA «Maclio B BOJAE». DTOT CIOW COJEPKUT
70-80% Bomer m 1,5-15% MexaHMYECKHX
MpUMECEH.

Crnenyromuii  clIod LETUKOM COCTOUT U3
OTCTOSIBIICHCS MHUHEPATU30BAaHHOW BOJBI C
mwiotaocteio  1,01-1,19  r/em®.  Hakowner,
NPUIOHHBIA CJIOW (MOHHBIM MJI) OOBIYHO
MpeAcTaBisieT  coboir  TBepayw  (dasy,
BKIIIOUarolyo 10 45% opranuku. 52-88%
TBEPABIX MEXaHUYECKUX TPUMECEH, BKIIIOUas
OKHUCIbl kene3a. [loCKOIbKY MHOHHBIM Wi
MPEJICTaBIsIeT  COO0OW  THAPATHPOBAHHYIO
Maccy, TO cofepaHhe BOABl B HEM MOXKET
JTOXOIUTH 10 25%.

W3 mnpuBeneHHBIX [aHHBIX [0 COCTaBy H
CBOWCTBAM pa3HBIX THIIOB HEPTEILIaMOB
pe3epBYapHOTO MPOUCXOKICHUS CIETYET, UYTO
B IIPOIIECCE 3aYMCTKHU U TIEPEpaOOTKH IIIJIAMOB
MOTYT  OBITh  NPUMEHEHBl  pa3jNyYHbIC
TEXHOJIOTUYECKHE MTPUEMBI B 3aBUCHIMOCTH OT
UX (PU3UKO-MEXaHUYECKHX XapaKTepuCcTUkK. B

OOJBIITMHCTBE  CIIy4aeB OCHOBHAasi 4acTh
pe3epByapHBIX He(TElIaMOB COCTOUT U3
JKUJIKOBA3KMX  TMPOAYKTOB C  BBICOKUM
COJCpP/)KAHUEM  OpraHMKM U  BOIABl U
HeOOJbIIMMU  J00aBKaMH  MEXaHHYECKHUX
MIPUMECEHN. Takue I1J1aMbI JIETKO
3BAKYUPYIOTCS u3 pe3epByapoB u

OTCTOMHHUKOB B C60pHBIe €MKOCTH C ITIOMOIIBIO

pa3HOOOpa3HbIX  HacocoB. [eneoOpa3Hbie
CUCTeMbI, KaK TpaBUiO, O0Opa3yroTcs IO
CTeHKaM eMKocTeil. EcTecTBeHHO, dUTO

HauOosee Jierko o0Opa3yroTcsi He(Teuuiamsl,
KOTJIa BHYTPEHHHE MTOKPBITHS PE3epPBYapOB HE
00J1aJ]al0T TOIJIMBO- U KOPPO3MOHHOCTOMKOM
3aIuToN [6].

TatenbHbIH aHaIun3 COBPEMEHHBIX
TEXHOJIOTUH 110 3aYHCTKE pe3epByapoB OT
He(TenuIaMoB MO3BOJISIET crienartb
OJTHO3HAYHBIN BBIBOJI B TOJB3Y NMPHUMEHEHUS
METOIOB, OCHOBAaHHBIX Ha  MPHHLIUIAX
WCTIOJIH30BAHUS 3aMKHYTBHIX,
PELUPKYIAUOHHBIX MPOIIECCOB,
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BKJIFOYAIOIIUX B ce€0S8 W OJHOBPEMEHHYIO
AHTUKOPPO3HOHHYIO 3aIllUTy OTMBIBAEMBIX

IIOBEPXHOCTEH.

TpaguumoHHO  coOpaHHBIE B IpoIlecce
MPEIBAPUTEIILHON TOATOTOBKUM He(TH IS
aTMOC(epHOW  TICPETOHKH W 3a4YUCTKHU
pe3epByapoB, He(dTenuIaMbl KHUIKOBI3KON
KOHCHCTCHIIMH TTOJBEPTaIOTCS pa3/ICIICHUIO Ha
HEPTENPOIYKT, BOLY u TBEPABIC
MEXaHWUYeCKue  mpuMecH. OJTta  dasa

nepepaboTKH UMEET CBOCH 11eJIbI0 U3BJICUCHHE
U3 [UIAMOB HE(TENPOAYKTOB C HCXOJHBIMU
CBOMCTBAaMH U UX UCIOJIL30BaHUE 110 npsIMOMYy
Ha3HadeHuto. CyIIecTBYIOT JBa OCHOBHBIX
crioco6a (ha3oBOro pazaeneHus KUIKOBI3KUX

He(Tenu1aMoB: MEXaHUYECKUH U
xumudecknid. st Gosee TIIyOOKOH OYHMCTKH
He(QTENpoOAyKTOB HMHOrzJa MpuOeralr K

KOMILIEKCHON TEXHOJIOTHH.

B mpouecce  akcrulyatrauuu = CHUCTEM
BOZlOCHAaOXeHus u KaHanu3auuu Ha HII3 u3
BOJIbI BBIICNAIOTCS HEPTh U HEDTEHPOAYKTHI,
HedTeCOAepKAIMICS IIAaM W H30BITOYHBIHA
aKTUBHBI WJI OMOJOTHMYECKUX OYHUCTHBIX
COOPYKEHHUI.

Tak xe, B HacTosiiee BpeMs Ha OCHOBAHHHU
aHanmm3a (aKTUYECKUX JAHHBIX YCTAHOBIIEHO,
4TO KOJINYECTBO yIaBIMBAEMBIX
HeprenponykroB cocrasiser 0,6- 1,5% ot
nepepaboTaHHOM He(TH, HE3aBUCUMO OT
npodust 3aBOjIa. Ha 1 T
nepepabatbiBaeMoil HedTu oOpaszyercs 0,005-
0,007 T HeTsiHOTO 1TUTaMa. COCTaB «CBEKETOY
HedTsAHOTO 1uTaMa (B %): HEPTEIPOAYKTOB JI0
20, mexannueckux mpumeceit 5-10, Boasr 70-
75.

Hama u3o0perartenbckas 3amada cocrosia B
pa3paboTke HOBOT'O
BBICOKOTIPOU3BOUTEIHLHOTO ¥ SKOHOMUYECKU
BBITOJTHOT'O CII0CO0A MOJTHOTO TEPMUYECKOT0 U
XUMHAYECKOTO Pa3JIOKEeHHUs HePTEenUIaMOB Ha
TEXHOJIOTUYECKUX YCTaHOBKAX TEPMHUYECKOTO
KpeKHHra (BHUCOKpEKMHra WM KOKCOBaHUS)
JUIs  TIONy4eHHs  He(PTeNpoIyKTOB  C
¢ dexTUBHON MepepabOTKU UX HEPTIHBIX U
BO/10-HE()TEIMYIILCUOHHBIX COCTABIISIONIMX.
[Ipoueccam TEPMHYECKOTO KPEKHHTA,
MPOTEKAIOILETro B KHUJIKON dase,
COOTBETCTBYET TSDKEIIOE ChIpbe- He(TSIHBIE
OCTaTKH, TsDKenble JAUCTIUIATHL. — Ecnmum
MPEIyCMOTPEHO  HETNTyOOKOe  pasioKeHHe
CBIpbsl (HampuMep, A CHIDKEHUS BS3KOCTH
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ocTaTKa B IpoIecce BUCOPEKUHTa), KOHEUHBIH
HPOIYKT COAEPKUT HEeOOJBIIOE KOJIMYECTBO
nerkux (paknumii (ra3, OEH3UH), KOTOpHIE
HaxoJiTcs B ra3oBoil (aze. OcHOBHasI Macca
MPOAYKTa, KaK MCXOIHOE ChIpbE, OCTAETCs B
xugkoctd. [lpy  Hammumm  TIIyOOKOTO
IpeBpamieHus, Kak JTO MPOUCXOIUT B
Iporecce KOKCOBAaHMS, KPEKUHT MPOTEKAeT B
KaMepe UM Ha TIOBEPXHOCTH TETIIOHOCUTEIS C
oOpa3oBaHMEM TBEPJAOrO OCTaTKa M IapoB
IIPOAYKTOB  pasioxkeHus. B mpoumecce
BUCOKPEKMHIAa pOJIb JABJICHHUS HEBEIMKa-
MOBBIIIEHHOE ~ JIaBJICHWE JIMIIb HEMHOTO
YBEJIMYUBAET  IPOMYCKHYIO  CIIOCOOHOCTB
ycTraHoBKH. [Ipy KOKCOBaHMM POJIb JaBICHUS
oonpmie  (ocoOeHHO  Tpu  TepepaboTke
TVCTUISITHOTO CBIPBsI), TOCKOJBKY DPEaKIUu
ynorpeOyieHus OyIyT MPOTeKaTh HE TOJIBKO B
KHUIKON (a3ze, HO M 3a CUET KOHJEHCALUU

napoB BBICOKO apOMaTH3UPOBAHHBIX
IIPOJYKTOB Pa3ioxKeHus [7].
Tak  kak  mocime  MpeaBapUTEIBHOTO

pasaCICHUA KXKUIAKOBA3KUX HCq)TeHIJIaMOB oT

HedTenuIaMpl MOTYT OBITH pa3JieNieHbl Ha TPU
OCHOBHBIC TpYNIIBI B  COOTBETCTBUH C
YCIOBUAMHU HMX OOpa3oBaHHs — TPYHTOBBIE,
IPUIOHHBIC U PE3€PBYapHOTo THUIIA.

B Hanbomnee ynpomieHHOM BHIe He(TeIIaMbl
IPE/ICTABISAIOT COO0M MHOTOKOMIIOHEHTHBIE

YCTOWYNBBIE arperaTuBHbIC ¢duzuko-
XUMHYECKUE CHUCTEMBI, COCTOSIIHE TJIABHBIM
o0pa3om, ©3 HEPTENPOAYKTOB, BOAbI H
MHHEpaJbHBIX  J100aBOK  (MIECOK, IJIMHA,

OKHCJIBI METAJIJIOB U T.1.).

[Ipu puTENPHOM XpaHEHUU pe3epByapHbIC
He(dTenuiaMbl CO BPEMEHEM DPa3IeIsIoTCs Ha
HECKOJIBKO CJIOEB C XapaKTEPHbIMU A
Ka)XI0T'0 U3 HUX CBOMCTBaMH.

TmarenpHbIN aHau3 COBPEMEHHBIX
TEXHOJOTHI II0 3a4MCTKE PE3EPBYApPOB OT
He(dTenIaMmoB ITO3BOJISET clenarthb
OJIHO3HAYHBINA BBIBOJ B IOJIb3Y MPUMEHEHUS

MCTOAOB, OCHOBAHHBIX Ha IMpUHIUIIaX
HCIIOJIb30BaHUA 3aMKHYTbIX,
PCOUPKYIAIUOHHBIX IIponucccCos,

BKIIIOYAIONINX B ce0S W OJHOBPEMEHHYIO

MEXaHHYECKUX IpuMeceil B  IIBEACKOH AHTUKOPPO3HOHHYIO 3allUTy OTMBbIBAEMBIX
YCTaHOBKE «AJb(a-maBaiib», KUAKYIO (aszy HOBEPXHOCTEH.

1es1eco00pa3Ho nepepadaTbiBaTh Ha 3ajauya cocTosila B pa3pabOTKe HOBOIO
TEPMHUYECKUX YCTaHOBKax. B »ToM ciyuae BBICOKOIIPOU3BOIUTENILHOTO U 3KOHOMUYECKH
oreparus KHUIKOBSI3KOTO paszfeneHus BBITOJTHOT'O CII0CO0A MOJHOTO TEPMUYECKOT0 U
He(TenaMoB BBITO/IHA, MTOCKOJIBKY XUMHYECKOTO Pa3IokKeHHUs] He(TenuiaMoB Ha
HedTenulaMpl  MOJOOHOIO  THMAa  MOYHO TEXHOJOTMYECKUX YCTAaHOBKAX TEPMHUYECKOTO
OTHECTH K pa3psily BTOPUUHBIX PECYPCOB. KpeKMHra (BUCOKpEKMHra WM KOKCOBaHUS)
BeiBoabl:  Ilpu  Bcem  MHOrooOpaszuu JUIs  TONy4YeHHs  He(PTeNpoIyKTOB  C
XapaKTEPUCTUK pa3IMYHBIX He(TAHBIX s¢dexTBHON NepepaboTKH UX HEPTAHBIX U
OTXOOB B CaMOM OOLIEM BHUAE Bce BOJI0-HE(PTEIMYIBCHOHHBIX COCTABIISIFOILNX
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CHEMICAL COMPOSITION OF OIL SLUDGE
Surakhany NGDU
L.V. Guseynova, A.R.Guseynova
Attached to all variety characteristic of different oil residues in general view all oil slim may be
separated on three base groups in conformity with condition of it's forming — soil, bottom and
reservoir type.
In the most simplified form the oil slimes pusent itself multicomponent stable physical — chemical
systems, consisting mainly from oil products, water and mineral addition (sand, clay, metal, oxides,
etc).
By long heeping the reservoir oil slims in during time are separated on some layers with characteristic
for everyone properties. Thorough analysis of modern technologies by purification of reservoirs from
oil slims allow to mahe synonymous conclusion in favour of use methods, based on principles use of
closed, recirculated processes, including also simultaneous anticorrosive defence of washed surfaces.
A task was concluding in development of new high capacity and profitable from economical point
from view complete.
Thermal and chemical decomposition of oil slims at technological plants of thermal craching
(viscosity breaking or cohing) for production of oil products with effective processing of its oil and
oil — water emulsion composites.

SURAXANI NQCIi NEFT SLAMLARININ KIMYOVI TORKIBI
Hiiseynova L.V., Hiiseynova A.R.
Azarbaycan Dovlat Neft va Sanaye Universiteti
Miixtalif név neft tullantilarinin umiimilikds biitiin neft slamlarinin amals galmasi 3 asas qrupa

ayrilir-qrunt,alt v ehtiyat tipli.

On sadalosdirmis formada neft slamlari asason neft mohsullari,su vo mineral slavalords
(grunt,gil,metal oksidi va.s) ibarat olan gox kompocutl sabit aqreqativ fiziki sistemdhir.

Uzunmiiddotli saxlama zamani ehtiyyat tipli neftslamlari hor biri miixtolif xiisusiyyatlorini olan
bir necr tofagays ayrilir.

Neft cokiintisindon slamlardan rezervatlarindan tomizlonmasi {iciin miiasir texnologiyalari
hortarafli yiingiil sortlorin eyni vaxtda korroziyaya garsi qorunmasi da daxil olmagla,resulkulyasiya
proseslarindan istifads etmoak prinsiplarins asaslonaraq metodlarin tadbiq edilmasi verir.

Neft moahsullar1 va neft emulsiys komponentlorindan sintezls islonmasi alds etmak tigiin termiki
kreking texnologi qurgularinda neft tam termiki vo Kimyavi torkibinin parcalanmast tigiin yeni yiiksok
effektiv vo gonastli tisul hazirlanmag idi.
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YK 656.073
PA3SPYIIEHUE CTOMKUX HE®TSHBIX SMYJIbCUI TUIIA HE®TEIIJIAMA
Ara-3age A.Jl., Camenos A.M., Aucagapoa M.J., AkOepoBa A.D.
HUIINHedTeraz SOCAR

B cmamve paccmampusaromces pesyibmamol paspabomku cnocoba u cocmaga 01i  paspyuileHus
cmotikux Hemauvix smyavcul. Cnocob ocywecmensiemcs nymem 66e0eHUs 800bl U HeUOHO2EHHO20
oeamynveamopa Ha ocHoee aanpoia, a maxoice peazenma Flexoil CW-288 6 cmecu ¢ meopeanuueckumu
peazenmamu, Hazpesanuem U nepemewiuganuem. Illpucomognenue  0eIMyIbLeAMOPO8  NPOGOOUMNCS
nepemewusanuem nanpoaa 3003 uau nanpona 3603-2-18 wau nanpona 5003-25-10 u neexoco eazoiina, a
maxoice nepemewusanuem cmecu peazenma Flexoil CW-288 ¢ nanpon 3003, unu nanpon 3603-2-18, unu
aanpon 5003-2b-10 6 3Kk8uUMACCOB0M COOMHOUIEHUU U JIe2K020 2a3olad. B kauecmee Heopeanuueckux
peazenmos ObLIU UCNOAb308AHbL HCUOKOE CHIEKIO U Welod, 8 8ude Ux cmecu. Ycmanosnemo, umo npu
deamynbcayuu Hepmanvlx uiamos, umerowuecs na meppumopuu HIAY umenu A.Amuposa u Cansaunoiin,
PaspabomanHbiM cnocoboM, KOIUYECME0 OCMAMOUYHOU 800bl, CONell U MeXaHUUecKux npumecell 8 Heghmu
omeeuaem mpeOo8aHUAM.

KiwueBble c¢j10Ba: He(TSHOW [UIaM, HEUOHOTCHHBIA [E3MYIBIraTop, AEIMYJbCcalus,
0CTaTOYHAas BOJA, COJIU, MEXaHUUECKUE IPUMECH.

Beenenne. B HacTosimee Bpems Ooinee KayecTBenHas XapaKTepUCTHUKA
OMACHBIMH  3arpsS3HUTEISIMH  TIPUPOJHOMN He(TenuiaMmoB Ha NPEANPUATHIX
cpeasb! sBisAt0oTCS Herenuamsl. Bmecre ¢ Tem YKJIQJIIBAIOTCSL B cieayomue mnpenenst [3]:
3TO LICHHOE BTOPUYHOE ChIPbE, KOTOPOE MOKET opranuueckue Bemectsa ot 10% no 25% mac.;
OBbITh MCIIOJIb30BAHO B Pa3IMYHBIX OTPACIAX MexaHuueckue mpumecu ot 5% o 30% wmac.;
npoMblnieHHocTd. HecMoTps Ha 1O, 4TO Ha BoJsa oT 50% 1o 70% mac.

OpEeanpuATHsIX HedTerazoBoil oTpaciu HX JliutensHoe XpaHeHue HedTelIaMoB
HAKOIUIEHO OOJIbIlIOE KOJIMYECTBO, CTENEHb B ambapax, CYILIECTBYIOIIUX, 3a4acTylo,
YTWIM3allUK M MCIIOJIb30BaHMUS  OTXO/0B JeCATKM  JIeT €  Hadajla  OCBOCHHUS
HEBBICOKA, YTO MPHUBOAWT K KOHIEHTPAIHU MECTOPOXKICHUSA, HM  HE  OTBEYAIOIINX
HedTecoiepKallluX OTXOJI0B Ha MOJIUIOHAX U COBPEMEHHBIM HKOJIOTHUECKUM TPeOOBAHHUSM,
B [JIAMOHAKOTUTENSAX. CorncHo MIPUBOJIUT HE TOJBKO K U3BATHUIO 3€MEIIb, HO U
opULIMANBHBIM ~ HCCIEOBAHUSIM  «3aIachl» K BBIOpOCaM 3arpsi3HSIONIMX BEIIECTB B
He(renuama coctaBisitoT: B Poccuu-100 muth. atMocepy B pe3ysbTaTe MCIAapeHUs JIETKUX
TOHH, B AsepOaiijpkaHe-25 MJH. TOHH, B ¢pakuuii;  ¢uiabTpauMu B HOJ3EMHbBIE
Kazaxcrane-40 MiH. TOHH, B YKpauHe-0KOJIO BOJIOHOCHBIE TOPHU30HTHI 4epe3 OopTa
5 miH. ToHH [1]. Hedrenuiampl-3T0 ClnoxHbIE OCHOBAaHHME  HAKOMWTENIEH;  HapyLICHHIO
(U3UKO-XMMHYECKHUE CMECH, KOTOPBIE COCTOST 0o0OBaJIOBaHMsI XpaHWJIUIL OTXOJ0B U cOpocy
u3 HEPTENPOAYKTOB, MEXaHUYECKUX CTOYHBIX BOJ| Ha penbed mecTHocTH [4]. Bce
npumecei (TJIMHBI, OKMCIIOB METAJUIOB, TIECKA) 9TO OKa3blBa€T HETaTUBHOE BJIUSHUE Ha
n Boabl. COOTHOIIEHHE COCTaBISIOLIUX €T OKPYKarOIIYIO cpeny, BCJIE/ICTBHE
AJIEMEHTOB MOXXET OBITH CAMBIM Pa3ITUIHBIM. MIPEBBIIICHUS] HOPMAaTHBOB KadecTBa TOYBHI,
Hanpumep, Hedremmamsl  HedTezaBomoB I'PYHTOB, MOJI36MHBIX M MOBEPXHOCTHBIX BOJ,
MIPEJICTaBISIOT OO0 JOHHBIE OCaJKU BCEX TEM CaMbIM, CO3/aBasi pEAIbHYIO0 YIpo3y
COOpY>KEHHH MEXaHUYECKOM OUYUCTKHU 3I0pOBBIO  YEJIOBEKA. B cBmu ¢
CTOYHBIX  BOJ, MPOAYKTHl  3aYUCTKH BO3paCTAOIIUMU TPeOOBaHUSIMH K OXpaHe
pe3epByapoB, (DIOTOKOHIEHTPAT YCTaHOBOK OKpY’Karolien cpeasl mpobiiemMa yTHIN3aluu
KAaCKaJHO-a/IF€3MOHHON  Cemapaluy  CIMBa HedTenaMoB u JIMKBUJALIT
¢noTomammH. B 1enom, 3To rycras BszKas HeTenulaMoBbBIX amM0apoB M3 Tofa B TOJ
nmacrooOpa3Hasi Macca, JOCTaTOYHO CHIIBHO npuobperaeT Bce  Oousiblliee  3HAYCHHE.
oboBogHeHHas (conmepxkanue Boubsl 20-70%). CoBpemeHHbIe METOIbI YTUIM3AIUN
Ona Taxke comepxkuT B cpeaneMm 20-75% He(TenIaMoB HEAOCTATOYHO TEXHOJIOTHYHEI,
HepTenpoaykToB U 5-10% MexaHMuYecKux SHEProeMKH U  TpeOYIOT 3HAYMTEIbHBIX
npuMmeced B BuAe  aOpasuBHOM WM KalUTaJbHBIX BIIO)KEHUH, MOITOMY OOBEMBI
METaJUINYECKOI IBLIH, necka [2]. yTWIM3AllUM ~ OTCTalOT OT O00BEMOB  MX
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00pa3oBaHMs U K YK€ HAKOIUIEHHBIM 00beMam
n00aBIAIOTCS HOBBIC. B HedTemoObBaronmx

peruoHax, a TaKkKe Ha M[PEeIIpUATHIX
HerenepepaboTku  mpobiieMa  CO3MaHMS
BBICOKOO()(EKTUBHBIX M DKOJIOTUYECKU
YHCTBIX TEXHOJIOTHI YTUIIH3AIHN
He(TenuIaMoB " JTUKBUAALUAT

HedTeniaMoBBIX aM0apoB BeChMa aKTyalbHa
U TpeOyeT OomepaTHMBHOTO peuieHus. B Toxe
BpeMs He(pTsHAs yacTh HeTelIamMa IBIsSeTCs

LIEHHBIM  OpPraHMYEeCKUM  ChipbeM. B
pe3ysIbTaTe MX YTUIM3alUd MOXHO IOJIy4UT
TaKue TOBapHbIE IPOJYKTHI, KaK

YTJICBOJIOPOJAHBIA Ta3, KOMIOHEHTHI TBEPABIX
TOILUINB, CMa304YHbIC BEIIECTBA, OUTYM, U JIp., &
TaKxXe MPOIYKTHI YTUIU3ALUN —
HEKYJbTUBUPOBAHHBIA TPYHT, 30514, Caxa,
ra3o00pa3HbIe KOMITOHCHTHI.

Hean paGorbl. llenbio HacTosmen
paboTHI SABISIETCS 00CCTICYCHUE BO3MOYKHOCTH

Oomee rIyOOKOrOo  yJgaleHUs BOABI U
MEXaHUYECKHX  IpUMeceil U3  CTOMKHX
3aCTapeBIINX arperaTuBHO-yCTOMYUBBIX

JIOBYIIEUHBIX BOJOHE(PTSHBIX AIMYJIBCHH C
BBICOKUM COZIep)KaHNEM MEXaHUYECKHUX
MpUMeCeH.

IIpakTnyeckass 4vactb. Pa3paboran
Croco0 W cocTaB JUIsl pa3pylIeHUs CTOMKHX
HEPTSIHBIX OMYJIBCHI  ITyTeM BBEACHHUS BOJIBI
U HEMOHOTEHHOI'O JIeAMYJIbraTopa B CMECH C
IpPYTUM  pEareHTOM,  HarpeBaHWeM |
nepeMeInBaHHEM. B KayecTBe
HEMOHOT€HHOTO  Je3MyJbraTopa  COCTaB
COZepKUT OJOK COMOJUMEp OSTWIEH- U
MIPOIMUJIEHOKCUJIOB Ha OCHOBE TIJIMLEPUHA C
MouteKyisipHoit Maccoit 3000-5000, B kauecTBe
BTOPOTO peareHTa CMECH >KUIKOTO CTeKJa
Na:SiOz u menoun NaOH B cooTHOmIeHUH
9:1. bBmox  comomuMephl  TOJIYYarOTCs
u3BecTHBIM crmocobom [5]. Jlampoasi—3003,
3603-2-12, 5003-25-10 MOJTYYaFOTCS
AJIKOTOJIATHOW  TOJMMepu3anueil  okcuia
MPONWICHA C TJWLEPUHOM, W JaJdbHEHIIEeH
CONOJIMMEpHU3aMEe OKCUIOM ITwiIeHa. Hx
MOJIEKYJISIpHBIE Macchl paBHHI,
COOTBETCTBEHHO, 3000+300, 36004300,
5000+300. IIpuroromieHue IEIMYIBraTOPOB
MIPOBOJIUTCSI TMPOCTBHIM TIEPEMEITBAHUEM TIPU
KOMHaTHOW Temneparype janpona 3003 wium
nanpoa 3603-2-18 wim manpona 5003-26-10
U JIETKOro rasoiyia npu coorHomeHuu 40:60
Mac. % (ycmoBHOE Ha3BaHUE, COOTBETCTBEHHO
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I, 11 u I1l), a Takke nmepemMeIMBaHUEM CMECH
pearenra Flexoil CW-288 ¢ mampoi 3003, win
nanpon 3603-2-18, wim nanpon 5003-2b-10 B
HKBUMAaCCOBOM  COOTHOIICHWW U JIETKOTO
razoiia npu otHoweHun 20:20:60 mac.%
(ycnmoBHOeE Ha3BaHue, cooTBeTcTBeHHO 1V, V 1
V1) no nmomHoro pactBopenus. Pearent Flexoil
CW-288 oOazmaer JIeTIpeccaTOPHBIMU
CBOWMCTBaMH, HO HE oOJramaer
JeIMYIBTUPYIONICH CIOCOOHOCThI0. OHAKO,
MpU TEpPEeMEIIMBAaHUU 3TOTO peareHra ¢
JanpojaMi B 3KBHMAaCcCOBOM COOTHOIICHHU
00HaPYKUBACTCS BHICOKAS IEIMYIBIHPYIOIIAsT
CrocoOHOCTh. Buammo, mpu 3ToM Mexay

namnpojiom u peareutom Flexoil CW-288
oOpa3yercs  cuUHepreTudeckuii  3ddexr.
[IpuroroBnenne BTOPOTO peareHTa

IMPOBOAUTCA IIPOCTBIM CMCHICHHECM XHIKOI'O

crekia NapSiOz u menoun NaOH mpu
cootHomeHuu 9:1 (mac.%).
[Ipy  BBEACHHMHM  MPUTOTOBJICHHBIX

HEMOHOTE€HHBIX JI€IMYJIbIaTOPOB B AMYJIbCHUIO
HETSHOTO [UTAMA, OHU KOHIICHTPUPYIOTCS HA
rpanune paszgena ¢a3. Bropoir peareHT

(cMaumBaronuii), abcopOupysich Ha
MOBEPXHOCTH  MEXaHMYECKUX  IPUMECEH,
THIPOUITAPHU3YET ee, BBITECHSSA
aJIcOpOMPOBAaHHBIC HE(PTSHBIC IMYJILIATOPBI C
ITOBEPXHOCTU MEXaHUYCCKUX HpI/IMecef/’I,
HAXOMAIIMXCS B COCTaBe  00O0JI0YEK

JUCIIEPTrUPOBAHHBIX B AMYJIbCUU Karelb BObI.

B kauectBe He(QTSAHBIX LUIAMOB B
HCCIIEIOBAHUSIX HCIOIb30BaHbl JIOBYIIEUHBIE
BOJIOHE(TSAHBIE SMYIbCHUU, HMMEIOLIMEcs Ha
TEPPUTOPUU 1l€Xa MOJITOTOBKH HEPTH U
TPAHCIIOPTUPOBKH, KOTOPBIE HAXOJATCS Ha
yuactke HI'JIY umenu Amuposa u CanssHOMI.
HedtsHolt nutam, oToOpaHHBIM M3 ydacTka
HI' LY wumenn AmupoBa, coaepkut 63 %
BoJIbI, 1860 Mr/n comeld, 22 % MeXaHMYECKHX
npuMeceld, a HeTAHON 1J1aM, KOTOPBIN ObLI
B3AT n3 yuyacTka CansHoin, conepxut 46 %
Boawl, 2340 mr/n coieit, 20 % MexaHHMYECKUX

puMecen

Croco6 pa3pyIieHus CTOMKO#
HEe(TSIHONH OSMyJIbCUM OBUT  OCYILECTBIICH
«OyTBUIOYHBIM ~ TECTOM» (botl-test). B

IpaJydpOBaHHBIl M IUIOTHO 3aKpbIBAEMBbII
CTEKJISIHHBIA cocya (oTcToifHas OyTbUIKA)
Hanoissercs 100 rpaMM HEPTSIHOTO IIJIamMa U
Harpesaetcs 10 70°C. B HedTsHON 1nutaM npu
TOM K€ TEMIEPAType MOAAETCS MIPECHAs BOJA,
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Bropoil peareHT (10% oT Maccel mIama) u
neomynbratop. OOmas macca MoJaBaeMbIX
BellecTB B HeTsHOW mwiam cocraBiser 20
rpamm. [IpoGa ¢ BBeIeHHBIMH KOMIIOHEHTaMU
TIIATEIBHO nepeMenIuBaeTCs Ha
71ab0paTOpHOI YCTaHOBKE C UUCIOM 000POTOB
600 B muHyTy B TeueHue 3 MuHyT. Ilocne
MepEeMEeIINBaHUSl BBOJUMBIX KOMIIOHEHTOB C

noagHuMaercss 1o 80°C ¢ mpomoikeHueM
nepeMenInBaHusl. [lepememmBanue
OCTaHABIMBAETCS, CTCKJISTHHBINA COCY/I TUIOTHO
3aKphIBaeTCs  NPOOKOH M TPOBOIMUTCS
OTCTaBaHWE B  Te4yeHUe 6-8  4Yacos.
KonnuectBo kommnonentoB (B % Macc.),
BBEJICHHBIX B HE(PTSHOM [IUTaM, TIPEICTABIICHBI
B Tabsmrie 1.

He(TSIHBIM [IUIAMOM TeMIiepaTypa
Tabnuna 1
Ne Henonorennslii 1edaMybraTop NaxSiO3 Boma
npuMepa I I Il v \V VI +
NaOH
1 0,3 - - - - - 10,0 89,7
2 0,5 - - - - - 10,0 89,5
3 - 0,3 - - - - 10,0 89,7
4 - 0,5 - - - - 10,0 89,5
5 - - 0,3 - - - 10,0 89,7
6 - - 0,5 - - - 10,0 89,5
7 - - - 0,3 - - 5,0 94,7
8 - - - 0,5 - - 50 94,5
9 - - - - 0,3 - 5,0 94,7
10 - - - - 0,5 - 50 94,5
11 - - - - - 0,3 5,0 94,7
12 - - - - - 0,5 50 94,5

[To pmoctmxkenun mpolecca

OTCTaMBAaHUS OTMEYAeTCI O00BEM BBII[CJII/IBHIGf/'ICﬂ BO/JBI,

otaensiercs HedTsaHas (a3za u onpexaensercs 3PPEeKTUBHOCTh MO KOJIUYECTBY OCTATOYHOM BOIHI,
XJIOPUJHBIX COJIEH M MeXaHW4ecKux npumeceil B HepTH. KomnyecTBo ocTarouHoil Bosbl B HEPTH
omnpeaensiercs no metony Juna-Crapka, coorBerctBeHHO, [ OCT 14870-77, ocTaTOYHOE KOTUYECTBO
xsopuHbIx cojieit mo 'OCT 21534-76 u octaTo4HOE KOJIMYECTBO MEXAHMYECKUX MpUMeced Mo
I'OCT 6370-83. Pe3ynbraTsl paboT, npoBeeHHbIe ¢ HePTsHbIM nutamoM HI'JIY nmenu A.Amuposa
u HepTAHBIM 11aMoM CalisiHOMII, TpUBEIEHBI B Tabnuie 2.

Tabmue 2.
Ne mpumepoB, | OcTarouHO€ KOJIMUYECTBO BOJBI, cosielt | OcTaToOuyHOE KOJIMYECTBO BOJIbI, COJIEH
NPUBEJCHHBIE | U MEXaHMYECKUX IMpHMeced B He()TH | 1 MEXaHMYECKHX NpuUMeceld B HEPTH
B Tabnuue 1 nocie o6paboTku HedTsHOro nulama | mocie o0pabOTKU HE(PTSIHOro IiIama
HI'1Y umenu A.AmupoBa CansHolin
Bopga, | Comnn, MexaHu4deckue Bona, Coin, Mexanuueckue
% Mr/ npumecH, % % Mr/ma npumecu, %
1 0,45 88,7 0,05 0,35 78,4 0,05
2 0,24 66,4 0,05 0,2 56,7 0,05
3 0,4 86,9 0,05 0,4 88,6 0,05
4 0,27 70,3 0,05 0,24 67,6 0,05
5 0,35 75,8 0,05 0,3 65,3 0,05
6 0,18 57,8 0,05 0,21 59,7 0,05
7 0,45 94,5 0,05 0,45 92,1 0,05
8 0,35 77,8 0,05 0,35 76,7 0,05
9 0,5 99,8 0,06 0,5 98,7 0,06
10 0,45 90,7 0,05 0,4 87,9 0,05
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11 0,45 93,8 0,05 0,45 92,4 0,05
12 0,35 79,8 0,05 0,4 89,7 0,05

Kak BumHO M3 Tabmuiel 2 oOpabarkiBaromiast HEMOHOI'€HHOI'O [JI€3IMYJIbIaTopa B CMECH C
CIIOCOOHOCTh ~ BEILECTB,  BBEACHHBIX B IpYyTMM  pEareHTOM,  HarpeBaHHeM W
HePTIHON iam, BBICOKAs. IIpn [IEPEMEIINBAHUEM. B KayecTBe
JEdMYIbCAlIUH He(TAHBIX 1JIAMOB, HEMOHOT€HHOTO  JIedMYJIbraTopa  COCTaB
0TOOpaHHBIE U3 TEPPUTOPHUH 11€Xa TOATOTOBKI coxepxkutr cmecu pearenta Flexoil CW-288,
HepTH U TPAHCTIOPTUPOBKH, HAXOSAIIMECS HA nanpon 3003, unu mampon 3603-2-18, wmm
yuactke HI'IY umenn A.AmupoBa u nanposn 5003-2b-10 u nerxoro rasoitna. B
CansgHoiin U coaepKaiire, COOTBECTBHHO, 63 Ka4yecTBe BTOPOI0 peareHTa ObLI UCIIOIb30BaH
% Bomel, 1860 wmr/m comen, 22 % cMech xuakoro crexia NapSiOs u menoun
MeXaHu4eckux npumeceit u 46 % Boabl, 2340 NaOH.

Mr/n coneit, 22% MexXaHUYeCKuX MpUMeceH, Crnoco6 paspymeHus CTOMKOM
KOJMYECTBO OCTAaTOYHOW BOJBI, CoOJiel U HEePTAHOM OSMyNIbcHUM ObUI  OCYILECTBJICH
MEXaHUYECKHUX npumecei OTBEYaeT «OYTBUIOYHBIM ~ TECTOM (botl-test). B
tpeboBanusim  ['OCT  51858-2002, T.e., Ka4yecTBe HEPTAHBIX J1aMOB B
KOJIMYECTBO OCTATOYHOM BOABI B HeTH HE MCCJICIOBAHMIX HMCIOJIb30BAHBI JIOBYIIICUHBIC
oonee 0,5% wmac., comeir menee 100 mr/m, a BOJIOHE(TSAHBIE SMYIIbCUU, UMEIOLIUECS Ha
MexaHuyeckux mnpumeced He Oomee 0,05% tepputopun HU'ZIY wumenn A.AmupoBa u
Mmacc. Cansnoiin. YcTaHoBIEHO, 4YTO pu
BoiBoabl. Pa3zpaboTan crocob u coctaB uist JEIMYJITbCALUN HE(PTSHBIX [IUTAMOB,
pa3pyuieHus] CTOMKUX HE(TSIHBIX SMYIbCUH. pa3pabOTaHHBIM  CHOCOOOM,  KOJHYECTBO
Croco® paspymienusi He(QTSHOro uIaMa OCTaTOYHOM BOJBI, COJEH M MEXaHMYECKHX
OCYILIECTBISICTCSl IyTeM BBEACHUS BOIBI U npumeceil B HeTH OTBeYaeT TPeOOBaAHUIM.
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NEFTSLAM TiPLi DAVAMLI SU-NEFT EMULSIYALARININ PARCALANMASI
9.D. Aga-zads, A.M. Samadov, M.E. 9lsaofarova, A.F.9kbarova
SOCAR Neftgazelmitadgigatlayiha institutu
Mogalada davamli neft emulsiyalarinin pargalanmast {igiin iisul va torkiblorin iglonilmasi naticalarina
baxilmigdir. Usul suyun vo Laprol, homginin Flexoil CW-288 reagenti osasinda geyri-ionogen
deemulgatorun geyri-iizvi reagentlorlo birgo qarisiga daxil edilmasi, qizdirilmasi vo qarigsdirilmasi
yolu ila hoayata kegirilir. Deemulgatorun hazirlanmasi laprol 3003 vo ya laprol 3603-2-18 vo ya laprol
5003-2B-10 v» yiingiil gazoylun qarisdirilmasi, hamginin Flexoil CW-288 reagentinin laprol 3003 va
ya laprol 3603-2-18 vo ya laprol 5003-2B-10 ilo ekvikiitlo nisbatindo vo yiingiil qazoylun
qarigdirilmasiyla aparilir. Qeyri-lizvi reagentlor kimi maye siiso Vo golovi qarisigindan istifado
olunmusdur. Miioyyon olunmusdur ki, A.®mirov adina NQCI va Salyanoy! orazisinds yerloson neft
slamlarinin islonmis tisulla deemulsasiyasi zamani1 qaliq suyun, duzlarin vo mexaniki qarigiglarin
miqdart taloblors cavab verir.
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BREAK OF OIL SLUDGE TYPE STABLE CRUDE-OIL EMULSIONS
Aga-zade A.D., Samedov A.M., Alsafarova M.E., Akberova A.F.
OilGasScientificResearchProject Institute, SOCAR

The article discusses the results of the development of a method and formulation for the break
of stable crude oil emulsions. The method is conducted by injection of water and laprol-based
nonionic demulsifier, as well as a Flexoil CW-288 reagent mixed with inorganic reagents,and by
heating and stirring.Demulsifier is prepared by mixing of laprol 3003 or laprol 3603-2-18 or laprol
5003-2B-10 withlight gasoil, and also by stirring of Flexoil CW-288 reagent with laprol 3003 or laprol
3603-2-18 or laprol 5003-2b-10 in an equal mass ratio and light gasoil. Soluble silicate and alkali
in the form of their mixtures were usedasan inorganic reagent. It has been established that, the amount
of residual water, salts and mechanical impurities in oil meets the requirements during
demulsification of oil sludge, available on the territory of OGPD named after A. Amirov and
SalyanOQil.

Key words: oilsludge, nonionic demulsifier, demulsification, residual water, salts,
mechanical impurities.
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VK 622.276.7

ONPEJEJEHUE CYMMAPHOM TOJIIAHBI ITPOILIACTUKOB
I'JIMHbI B MPOAYKTUBHOM YTJIEBOJOPO/JHOM IVIACTE
P.I'.Be1uen

(IL1.O. «A3He¢Ttb»)

KiaroueBble cioBa:

YIJIEBOJIOPOAHBIN TUIACT, raMMa KapoTaXK, TaMMa H3JIyueHue, TOpHi, ypaH,

IMPOAYKT paciiaga, MOHOIOUTOBBIC IICCKU, INIOTHOCTD IMOPOJ

M3BecTHO, YTO MIACThI, COCTOSIINE U3 TTIHMHBI
UMEIOT OYE€Hb HM3KYI0 IPOHUIIAEMOCTb, IO
3TOMY HMX  CUMTAIOT  HEMNPOHUIIAEMBIMHU
MOPOJIaMH; M3BECTCH TaK)Ke TOT (DAKT O TOM,
YTO NMPOAYKTUBHBIEC YIJIEBOLOPOJIHBIE 3AJIEKHU

dbopMupyroTcs  Bcerga  MEXAy — ABYMS
[JIacTaMu  TJIMHBI, KOTOpBIE  CO3JAI0T
OnaronpusITHbIE reosoro-(hu3nueckue

YCIOBHSI JUIsl HAKOIUIGHUS He(TH, Ta3a Hu
KOHJIeHCaTa ¥  MPeIOTBPAlIalOT  YTEUKH
(mepereku) GIIOUAOB B JIPYrHE IUIACTEHI,
HaxoJsIIMecs B cTpaTUrpaduueckoM paspese,
BCKpBIBIINECS Oypsilelics CKBaKMHOU. 37eCh
TakK€  WUrpaeT  MOJIOKUTETBHYIO  POJb
KayeCTBEHHOE IIEMEHTHPOBAHNE 3aKOJIOHHETO
KOJBIIEBOTO IPOCTPAHCTBA JUIS U3OJSIUU
BCKPBIBIIMXCS IIJIACTOB JIPYT OT JApYTa.

[Ipu pa3paboTke © SKCIUTyaTaluu
HE(PTSIHBIX ~ MECTOPOXKACHHH  IIACTOBOE
JIaBJIEHHE CO BPEMEHEM MaJlaeT; Mo3TOMY JJIst
€ro TOJIeP)KaHusl, OCYIIECTBISIOT —CITIOCOOBI
HCKYCCTBEHHOI'O BO3/ICHCTBUS Ha IIACT ITyTEM
3aKayK{ YHCTOW BOJBI Yepe3 MHKEKIIMOHHBIC
CKBaXMHBI. [Ipm 3TOM, B TNPOJYKTHBHOM
IUTaCTe TPOUCXOAWT BBITECHEHHE He)TH
BOJIOM K 9KCIUTyaTalluOHHBIM He(TSHBIM
CKBa)XMHAM; HAJIMYHE TJIMHBI CBEPXY U CHU3Y
MPOAYKTHUBHOTI'O IJIACTa B 3TUX CIyYasiX TaKKe
YCTPAHSAIOT BHIIIE OTMEUYECHHBIE YTEYKH U
MePETeKH, KOTOPbIE MOTJIM Obl YBEIMUUBATHCS
OT BO3JICUCTBHS TPOIecca BHITECHEHUSI.

B 3aBucumocTM OT THMIAa TOPOABI
MPOAYKTHBHOTO  TUIacTa B HWHTEpBalle
3a00iHOr0 PUIbTPA MPOIUIACTHKU W3 IVIMHBI
MOTYT TIPUCYTCTBOBATH FIIH MOTYT

OTCYTCTBOBATh. HaanMep, B A0JOMHTAx
MN3BECTHAKAX n TBCPABIX II€CHAHHMKAX B
OOJIBIIIMHCTBE cryvdasx TJIMHHBIC
MPOIIACTUKKM  OTCYTCTBYIOT, 4 B IICCKAaX H

PBIXJIBIX ICCHAHUKAX MPOIIJIACTUKH U3 T'JINHBI,
B OOJIBIIIUHCTBE cirydadax IMpUCYTCTBYIOT.

Ha puc. 1, npencraBieHa cxema
pa3IMYHbIX  YCTAaHOBOK  PaJMOAaKTUBHOIO
KapoTaxa.
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3G (EeKTUBHOCTH
pa3paboTku
UMEEeT BaXHOE

C TOuKM 3peHus
IPOBEJCHHBIX  IPOIECCOB
He(TSHBIX MECTOPOXKICHUH,
3HAYEHUE YCTaHOBJICHHE HAJIMYHS
MPOIJIACTHKOB ~ TJIMHBI U OmpeaeneHue
CYMMAapHOW TOJIIHUHBI UX B IPOJTYKTHBHOM
acre [1,2,3].

I'eopusuueckue METO/IbI
WCCJICJIOBAHMS CTPATHTPAPUIESCKOTO pa3pesa
CKBOXHH, KOTOpPBIE OCHOBBIBAIOTCS  Ha
UCTIOJIb30BaHUE PAJIMOAKTUBHEIX IPOIIECCOB,
IPOUCXOSIINX B SAAPaX aTOMOB XHUMHUYCCKUX
9JICMEHTOB, HAa3bIBAIOT PaMOaKTUBHBIM
kapotaxxem (PK). PagnoakTuBHBIC MPOLIECCHI
OBIBAIOT E€CTECTBCHHBIMH W HCKYCCTBEHHO
BbI3BaHHBIMH. B HedTerasoao0ObiBaroiei

IMPOMBIIIJICHHOCTH HPOKOC MPUMCHCHHC
IMOJIyYrum cleayromue pPaarOaKTHBHBIC
KapoTaXu: TraMMa-KapoTaxxX, raMma-ramma-

KapoTak Y HEUTPOHHBIA KapOTaxK.
[Namma-kapoTax npenHa3HaueH AJisd U3yUSHUS
€CTECTBEHHOI'O TraMma M3JIy4eHHMs] TOpPHBIX
MIOPOJI; TaMMa-raMMa-KapoTaK U HEUTPOHHBIN
KapoTax OCHOBaHbI Ha s dexTe
B3aUMOJCHCTBUA €  TOPHOW  IOPOJIOH
MCTOYHUKOB ramMma U3JIy4€HUsI U HICTOYHHUKOB
HEWUTPOHOB.

B nocnennue roas! 60bl1e BHUIMAaHUE
yIensieTcsl  AJIepHO-MarHUTHOMY KapoTaxy,
KOTOpBIM OCHOBAaH Ha MCCIIEAOBAHUS EPHO-
MarHMTHOMY CBOMCTBY FOPHBIX MOPO/I.

3amMep MHTEHCUBHOCTH €CTECTBEHHOTO
raMma M3JIy4eHHs] TOPHBIX IOPOJ B
cTpaTurpauyeckoM  pa3pe3e  CKBaXKHHBI
Ha3biBaeTcsl ramma-kapotaxeM (I'K).

I'amma U3Jly4eHue SIBJIAETCS
BBICOKOYaCTOTHBIM AEKTPOMAarHUTHHIM
U3JIy4E€HUEM, KOTOPBI  BO3HHUKAET B
pe3ynbTate  SIepHBIX MPOLIECCOB U
paccMaTpuBaeTcsi  Kak IOTOK JUCKPETHBIX
YyacTUIl  ramMMma-KBaHTOB.  J[TMHA BOJHBI

W3JIY4eHHUs] COCTaBIIsIeT MOpsJIKa 10_10CM,
KOTOpasi ~ 3HAYUTEIbHO MEHbBIIE pPa3MEPOB



EKOENERGETIKA 2/2019

aToMa (1()—8 CM), HO GOJIBIIIE PA3MEPOB SIpa HWHJIMKATOP UCIOJIB3YIOTCS cueTuukH [ 'elirepa-
). Mromniepa unu 6osiee 3G GEKTUBHBIE, TydUIIe

VHTEeHCHBHOCTD PaIHOAKTHBHOTO pacuJeHSIONIME pa3pe3 CLUUHTUIUIALUOHHbBIE
U3IIy4eHUs. TOPHBIX TOPOJI B CKBaXXHUHE cuerunky. IlonydyeHHas B 3amepax —KpHBasd,
3aMepsI0T € IOMOIIbI0 MHAMKATOpa ramma- KoTopas  XapakTepu3ycT  MHTCHCHBHOCTb
M3IIy4eHHUs, KOTOpBIM  pacrojaraercs B raMma-  H3TyqCHHS ITACTOB 1O CTBONC
raybuHHOM mpubope (puc.l, a). Kak CKBAKMHBI HA3bIBAIOTCSl IaMMa - KApOTAKHOU

KpUBOH (CM. puc.2).

a g 7 2 d
" ” vy
= v
L * I
U 1 lig 2
7|l %’1 I3 |
il 1AL A0 |
1@ ,%@J;é—l élfg
g ] b b 4 z
V21

.
Puc.1. Cxema ycTAaHOBOK PaJHOAKTHBHOI0 KApOTakKa.
a- s I'K; 6 — st I'TK; B — qiis HI'K; r — nns HK (HK-H v HK-T'); o — st AT'K;
1 — cranpHOM eKkpaH; 2 — CBUHIIOBBIN dKpaH; 3 — napadun (Wi Apyroi Marepua
C BBICOKHM BOJIOPO/IOCOJIEp)KaHUEM); L3 — NMHA 30H]a, | — TOuKa 3amucu pe3yabTaToB
HUKKpenuii; | | — unnukarop ramma-usnyuyenus; | | | — ucrounuk raMma-u3nyyeHus;
IV — uHIMKaTOp MIOTHOCTU HEUTPOHOB; V - HCTOYHUK HEUTPOHOB
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Puc.2. IIpumep BbIIeIeHUS KOJUIEKTOPOB B TEPPUTEHHOM pa3pese
Pa3IMYHBIMHU Ie0(pPU3NIEeCKUMH METOAAMU
1 — «IMHUSA TIIMHBY; 2 — IECYaHUK; 3 — TJIMHBL; 4 — apTHILTUT

25



EKOENERGETIKA 2/2019

d,—HOMHMHAJBHBI TUAMETP CKBAXKUHBI,
oTksioHeHHs1 kpuBo# IIC mpoTuB paznnmyHbIX
IOpPOJI KOJUIEKTOPOB  ( — ONOPHBIM I1acT)
XapakTepuU3yeT  MHTCHCUBHOCTbL  ramma-
U3JIy4eHUs IIIaCTOB IO  CTBOJIE CKBa)KUHBI
Ha3bIBAIOTCA TaMma - KapOTaXHOM KPUBOHN
(cm. puc.2).

Hwxe  wu3noxxeHa  uHTEpHperanus
JaHHBIX raMMa-KapoTaka. PaJinoakTHBHOCTB
TOPHBIX IIOPOJA ~ HMEET MpPsSAMYIO CBSA3b C
ydJacTueM B HHX pazno-aKTUBHBIX
XUMUYECKUX  JJIEMEHTOB TOpHUsA, YpaHa,
aKTUHOYPAaHA M UX IMPOLYKTOB Paclaja, B TOM
YlClie PAIMOAKTUBHBIX U30TOHOB Kajaus (B
IIPUPOJHOM CMECHM  HU30TOHOB Kallusd €ro

0,012%). Kaxngeli  smemMeHT
ramMma-iydyd € OIpPEIEIICHHON

UMEETCS
M3JIy4aeT
SHEPTUEH.

Ha puc.3, nokasansl crieKTpsl raMmMa-
Jyd4ed s pa3lIMYHBIX  PaJMOaKTHUBHBIX
MuHepanos: kammit “°K m3mydaer ramma-nmyuan
C oauHakoBOM oHepruert 1,46  Mb»B;
PaIMOAKTUBHBIC PSIIBI TOPHS, YypaHa-pausi-
MHOXECTBO TaMMa-llydel ¢  pa3InyHOMI
SHEPrUEH.

BooOmie ~ MHTEHCHUBHOCTH
W3JTyYEHHUS MPUOIU3UTEITHHO psAMO-
MPONOpLUOHATbHA ramMmmMa akTUBHOCTHU
ropHeix nopoa. Ho, npu oguHakoBoi raMmma -
AKTUBHOCTH MOPOABI C OOJBIIEH MIOTHOCTHIO
BBIJICTISIFOTCA MEHbIIUMH ToKazaHusimu ['K B
pe3ynbrate 0ojiee UHTEHCUBHOTO MOTJIAIIeHHUs
MMH ramma Jydei. V3meHeHue IUIOTHOCTH
O0sICHSIETCS. C WU3MEHEHUSIMU TMOPUCTOCTH H
JIATO-JIOTUH U B PEAKHX Cilydasx ¢
MPUCYTCTBUEM  DIIEMEHTOB C  BBICOKOM
aTOMHOW Mac-COM, KOTOPbIE MOTYT HOBJIUSATH
Ha XapaKTEPUCTHUKY SIBJICHUS MOTJIOIIECHHUS.

[Ipenmnonoxum, 4TO TOPHBIE MOPOJIBI
colepkaT TOJbKO OJIMH PaJWOAaKTUBHBIN
MHHEpaJ, TO B TAaKOM Cilydae IOKa3aHUs
raMma-KapoTaxa, Oyzer:

raMma

811
II‘.K. = N "Y1 (1)
0
611
rae — MaccoBas
8o
KOHIIEHTpAIMs MHMHEpAIa;
61 — IUIOTHOCTE
PaIMOAKTUBHOTO MUHEPAIIA;
Vi — nmonms  paanMoakTHBHOTO

MUHepaJsia B 00beMe MOPOIbI;
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0y — obbemHas IJIOTHOCTh
TIOPO/IBI, OTIPEIENSAEMAS 1O TIIOTHOCTHOMY
raMMa-raMMa-KapoTaxy

(I'TK-IT);

Y1 — ko3¢ dunueHt
IPONOPLHOHATIBHOCTH, KOTOPBIH
COOTBETCTBYET

PaIMOaKTUBHOCTH
MHHepaja

Ecnu B ropHoil mopojie npucyTcTBYIOT
nBa Wik Ooyiee paJMOAaKTUBHBIX MHHEPAJIOB,
TO MOKa3aHWs TaMMa - KapoTa)ka COIJIACHO
dbopmyute (1), Oymer:

51V, 5,V
L = ;_01 "Y1t ;02 Y2 (2
NN
I« 6o = BV, + B,V,(3)
rae By =61y, u By =68,y

Ecmn, Korja PaMOaKTUBHOCTh
MUHEPAIOB CBSI3aHA C MPUCYTCTBUEM COJIEH
KaJlis, TO OTHOCUTEJIbHOE 3HAYEHUs B MOryT
OBITH PAaCCUMTAHBI 1O TUIOTHOCTH MHUHEpasa U
MacCOBOMY KOJMYECTBY  KaJlUs. Ecmm
pPaIlOaKTUBHOCTh  CBsI3aHA C TJMHOW, TO
OLICHKA IUIOTHOCTH PaaOaKTUBHOCTH
3aTPYIHSIETCS; TPU 3TOM 3HAYEHHSI B HaxomsT
SMIUPUYECKH JUISI HMCCIEAYEMOM TOJIIA U
momaau. Cpeansist TyOrHa MPOHUKHOBEHHS
raMmMa - Jy4er B OCaJOYHBIX MOPOJAx paBHA
30 cm.

ITo 3HAYCHHUIO €CTECTBEHHOM
PaIrOaKTUBHOCTH OCaJ0YHBIX TOPHBIX MTOPO/I,
MX MOYKHO pa3[eluTh Ha CIEAYIOLME TpHU
TPYIIIbL:

1. Ilopoasl BbICOKOW paanoakTUBHOCTH. K
HUM OTHOCHUTCSI TJIyOOKOBOJIHBIE TJIMHHUCTHIE
OCaJIKU - TJIOOMTEPUHOBHIE U PATUONIIPUEBBIC

i, YCPHBIC 6I/ITYMI/IHO3HI)Ie TJIMHBI,
APTUJUIATBL U TJIMHUCTBIC CJIaHIIbI, KaTuiHbIe
COJIH. KOHHeHTpaI_[I/IH paarnOaKTHUBHBIX

3JIEMEHTOB B ATHUX TOPHBIX MOPOJAAX MOXKET
JIOCTUTATh Ha 1T TOPOJIbI.

2. Ilopoasl cpeaHeil paguoakTUBHOCTU. IJTO
HETJTyOOKOBOJHBIE U KOHTHHEHTAJIHLHBIE
[JIMHBI, TJUHUCTBIE II€CYAHUKH, MEPreH,
TJIMHUCTBIE  W3BECTHAKHM W TJIHMHUCTHIE
JIOJIOMUTBI. PagnMOakTUBHOCTH 3TUX MOPOL
YBEJIMYMUBAETCA C YBEJIMYEHUEM KOJMYECTBA B
HHUX TOHKOJMCIIEPCHOI'O MaTepuana.



EKOENERGETIKA 2/2019

KOHLIGHTpaI_[I/ISI pal[I/IOaKTI/IBHBIX 23JICMCHTOB B
opoax cpemHei pPaJMOaKTUBHOCTH

U3MEHSETCS orr 5-107'? 1030 -

10712 r — 5kB.Ra na HOPOJIBL.

3. ITopoabl HU3KOW PATMOAKTUBHOCTH.
K sro#i rpynne otHOoCATCA
AQHTWJPUJbI, THUIICHI, TIE€CKHU, IE€CYAHUKH,
W3BECTHSKH, JIOJIOMUTHI, MIOJIABIISIONIAsT YacTh
KaMEHHBIX YTJICH.

MHorouuciaeHHble 3aMephl
PaANOAKTUBHOCTU TOPHBIX IMOPOJ MOKa3aju,
YTO C YBEJIMUYEHHUEM KOJIMYECTBA TJIMHUCTHIX
WJIY WIKNCTBIX YAaCTHI] B IOPOJE IOBBIIIAECTCA
WX paJuMOaKTUBHOCTb. B psme ciyyaes
MOBBIIICHUE UX PATUOAKTUBHOCTH CBSI3aHO C
KOJIMYECTBOM MOHAIIUTOBBIX U KAPHOTHUTOBBIX
MIECKOB, CKOIUIEHH YpaHO - BAHAJUEBBIX U
JIPYTrUX MUHEPAoB. PagnoakTuBHbBIE

9JIEMEHTBl  OBIBAIOT HMHOIZIA B  TSDKEJNBIX
MHHEpasax IIeCKOB U IIECYAHUKOB.

Iloka3anus ramMma -  KapoTaxa
SIBJISIFOTCSA byHKunei HE TOJIBKO

PaaMOaKTUBHOCTH U IIJIOTHOCTH IOPOJ, HO U
YCIIOBUM H3MEpPEHUIl B CKBaXHMHE (AMAMETP
CKBA)KUHBI, IUIOTHOCTB IIPOMBIBOYHOU
KUIKOCTH U JIp.).

VBenuueHnue nuaMerpa CKBa)KMHBI B

IacTax, €eCTEeCTBEHHasi paJMOaKTHUBHOCTh
KOTOPBIX OoublIe pazvoaKTUBHOCTH
MIPOMBIBOYHOM  KUAKOCTH  (OOBIYHO B
[JIMHUCTBIX ~ IOPOJAx),  CONPOBOKIACTCS

yMeHbleHneM nokaszanuii ['K.

LleMeHTHOE KOJBIIO TAaK)KE BIIMSAET Ha
3HAUYCHUE PETUCTPUPYEMOTO ramma-
W3JIy4YEHHMS], yMEHbIIAA €€.

[TosToMy s omnpenaeneHus: ramma-
AKTUBHOCTH IUIACTa MPU KOJIMYECTBEHHOM
WHTEpOpEeTaMi JaHHbIE TamMMa-KapoTaxka
MIPUBOJATCS K CTaHJIAPTHBIM YCIOBHSIM.

Ha pwuc.4, mnokazana HoOMoOTrpamMma Jis
npuBeneHusa nokazanuii 'K k ycioBusim He
00Ca)KeHHON CKBa)KWHBI, B CPEIHEH TOJIIINHE

clost IPOMBIBOYHOM KHUJIKOCTH,
OKPYKAaIOIIETO puoop, AS =
8,1cm, nnoraoctn HPOMBIBOYHOMN
KHUJIKOCTH  , TJIe dnp_ —  JIuMaMeTp

npubopa, Ar — cmemenne ocu
OTHOCHUTCIIBHO OCHU CKBAXHWHBI.

JIisi OLIEHKH MHTEHCUBHOCTU E€CTECTBEHHOIO
raMMa-u3Iyd9eHusl TUIACTOB, a TaKkKe JUIs
UCKJTIOYEHHST BJIUSHUS YCIOBMH H3MEPEHHH

npudopa
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qacTo HOJ'H>3YIOTC$I OTHOCHTGHBHOﬁ
BEJINYNHOU €CTECTBCHHOU raMmma —
AKTUBHOCTH.

Iy - (Iy - Iy MI/IH.)/(I)/ Max Iy wir,) (4)
rae
IIOKa3aHUE IIPOTHB MCCIEAYEeMOro ILIacTa,
MHUHHMMAQJIbHBIE M MAaKCHUMAJIbHBIC IOKA3aHUS
Ha TaMMa - KapOTa)KHO! KPUBOU B U3y4acMOM
WHTEpBaJie CKBaXXUHBI (puc.S).

I'amMMa-kapoTax HaxOIUT IIUPOKOE
IIPUMEHEHHUE JJI1 U3YYECHUS JIUTOJIOTMH ITOPOJ,
BBIJICTICHUS TJIMHUCTBIX IUIACTOB,
Ka4eCTBEHHOW M KOJIMYECTBEHHOM OLICHKU HX
TJINHUACTOCTH, pu KOppeJsLun
cTpaTurpaduyecKux pa3pe3oB CKBaXXHH, B TOM
qucae U 00CaXKEHHBIX KOJOHHOM.

KpuBbele ramma-kaporaxka MOKHO
3apErucTpUpoOBaTh  COBMECTHO C KPUBBIMHU
JPYTUX METOJOB KapOTa)Ka: paJuOaKTHUBHOIO
(HEHTPOHHBIM KapOTaXXeM, ramMmma-ramma
KapoTaxeMm), AKyCTHUYECKOTO,
MHIYKIIMOHHOT0, 00KOBOrO U Ap. [Iprbop ans
peructparuu ['K MokeT OBITH COBMEILIEH CO
CTpeJIAIOLMM 11ephopaTopoM M JIOKATOPOM
MyQT. OpnHoBpeMeHHasi 3aluch ramma-
KapoTaka M JIoKaTopa Myt
I103BOJISIET YCTaHOBUTH CTPEJIAIOIINN
nephopaTop B HY>KHOM MHTEpBaJe ¢ BHICOKOM
TOYHOCTBIO.

I, I, yyn, M — COOTBETCTBEHHO

Ilocne  ompeneneHus  cymMMapHON
TOJIIMHBI  BCEX  MPOIJIACTKOB  TJIMHBI,
Y4aCTBYIOIIHNX B oOrmeit TOJILLIUHE

NPOAYKTUBHOTO IUIACTA, OMPEACIAOT €&
3¢ (PEKTUBHYIO MOIIHOCTb; 3HAYEHUE 3STOTrO
napaMeTrpa Wrpaer OOJIBLIYIO poOJib IpHU
pelIeHnd ~ MHOTHUX  3a7ay  IPOLECCOB
pa3pabOTKU M SKCILTyaTaIli MECTOPOXKICHHIA
YIJI€BOJIOPO/IOB. B OOBOJTUBIINXCS
CKBa)XHMHAX, 9Ta 3ajJ]adya UMeeT 0oJjiee BaKHOE
3HaYeHue, OCOOEHHO  MHpU  M3OJSALUU
TTACTOBBIX BOJI THIIPOAMHAMUYECKUM
CIOCOOOM.

3Hanue AG(EKTUBHONH  MOIIMHOCTH
MPOAYKTUBHOTO WHTEpPBAJa TIYyOMH OYCHb
BXHO TaKkKe OypOBHKaM TIPH BCKPBITHH
I1acTa BBICOKOTO  JIaBJICHUS, HMEIOIEro
OIACHOCTb MPOSIBIICHUS (ocobenHo
ra30MpOsBICHUS); 3[1€Ch OYpOBUKU OOS3aHBI
M30JIUPOBaTh  OYPSNIIYIOCS CKBOXHHY OT
MIPOSIBJICHUS TUAPOJTUHAMUYECKUM CIIOCOOOM,
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KOrJa W30JUPYIOIIMM AareéHTOM MPUMEHSIOT
MEPTBYIO BHICOKOBSI3KYIO HE(PTh.
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Puc. 4. Homorpamma 1Jist NpuBeieHUs MOKA3aHUN raMMa-KapoTaka
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Puc.5. ConocraBijieHue KpPUBBIX PAJIMOAKTHBHOIO KapoTaska
1 — rnuHa; 2 — U3BECTHSK IUIOTHBIHN; 3 — MeCYaHUK; 4 —U3BECTHSK
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[JIMHUCTBIN; 5 — apruiuT; 6 — ajueBposIuT

BbiBoABI H peKOMeHAanNI

B crartbe u3noxkeHa MeTOAMKA ONpEAEICHHMs CYMMapHOW TOJIIMHBI NPOIUIACTUKOB IJIMHBI B
IIPOJYKTUBHOM YTJIEBOJOPOJIHOM ILIACTE.
[Toka3ano 4ro, B HedTerazo o0bIBaAIOLIEH MPOMBIIUIEHHOCTH HIMPOKOE HMPUMEHEHHE IMOJYUYHIIN
CJIEYIOIME PAJUOAKTUBHBIE KapOTakKH: raMMa-KapoTaK, TaMMa—TaMMa KapoTak M HEHUTpOHHBIN
KapoTax.
PagnoakTUBHOCTh TOPHBIX MOPOJ HMMEET MPSMYIO CBA3b C YYaCTHEM B HHMX pPaJMOaKTUBHBIX
XMMHUYECKHX DJIEMEHTOB TOpHUSA, ypaHa, aKTMHOYpaHa U MX HPOAYKTOB paclaja, B TOM YHCIe
pPaZMOaKTUBHBIX U30TOHOB KaJus

[To 3HaueHMIO €CTECTBEHHOM paJMOaKTMBHOCTH TOPHBIX IOPOJA, MX pa3leisioT Ha TpHU
IPYIIIBL: TOPOJABI BEICOKOM, CPEAHEN U HU3KOW PaJMOaKTUBHOCTH.
C yBenuueHHEM KOJMYECTBA TINIMHUCTBIX U WIUCTBIX YaCTHUI[ B IMOPOJE MX PaAMOaKTHBHOCTb
IIOBBILIAETCS.

[Toka3aHus ramma-kKapoTa)ka 3aBUCAT HE TOJIBKO PaJMOaKTUBHOCTH U INIOTHOCTH MOPOJ, HO
TaK)K€ OT YCJIOBUN M3MEPEHMH B CKBaXXMHE (AMaMeTpa CKBA)XKMHbI, IJIOTHOCTH MPOMBIBOYHOMN
KHUJKOCTH U T.J.). YBEIUYEHHUE JHaMeTpa CKBaXXHHBI B IUIACTAX, €CTECTBEHHAs! PaJUOAKTUBHOCTh
KOTOpBIX OOJIbIIE paJUOAKTUBHOCTH IIPOMBIBOUYHOT'O PACTBOPA, COIPOBOKIACTCS € YMEHBIIEHUEM
nokazanuii 'K.LleMeHTHOe KOJIbII0 TaKXkKe BIMET Ha 3HaU€HHE TaMMa-U3Jy4yeHUs, T.e.  YMEHbIIAeT
ec.

[Tocne onpeneneHus CyMMapHOM TOJILIMHBI BCEX MPOIIACTUKOB IJIMHBI, YYaCTBYIOIIUX B
oOuie TosuHe NpoyKTUBHOTO miacta MerogoM 'K onpenenstor e€ 3¢p(heKTUBHYIO MOIIIHOCTbD.
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MOHSULDAR KARBOHIDROGEN LAYINDA GiL TOBOQOCIKLORININ CoOM
QALINLIGININ TOYINi
R.Q. Valiyev
Verilmis elmi mogalodo mohsuldar neft layinda istirak edon b?t?n gil tabagaciklarinin com g?c?n?n
toyini tisulu sorh edilmisdir, hansindan sonra layin effektiv qalinligi toyin edilir. Bu mosoalo radioaktiv
karotajlardan birinin totbigilo hall edilir.
G?stormisdir ki, dag suxurlarinin radioaktivliyi onlardan radioaktiv kimyoavi elementlordan toriumun,

. 40 . e
urani, aktinouranmn vo onlarm par¢alanma mohsullarinin, hom do 3K kaliumun radioaktiv

izotoplarinin istiraki ilo d?z olagoys malikdir.

Tabii radioaktivliyinin giymatino g?ro dag suxurlart {i¢ qrupa boluniirlor: y?ksok, orta vo asagi
radioaktivlikli suxurlar. Suxurda gilli vo Ililli hissaciklorin miqdarmin artirmast ilo onlarin
radioaktivliyi yiiksalir.

Qamma-karotajin gostarislori yalniz suxurlarin radioaktivliyindon deyil, ham do onlarin quyuda
Ol¢iilmo soraitlorindon asilidirlar.

Laylarda quyunun diametrinin artmasi, hansilasrin tobii radioaktivliyi gazma mshsulunun
radioaktivliyindon ¢coxdur, gamma-karotajin gostarislorinin azalmasi ilo miisayst olunur.
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DETERMINATION OF TOTAL THICKNESS OF PLASTICS
CLAY IN APRODUCTIVE HYDROCARBON RESERVOIR
R.G. Veliyev
(P.U. AzNeft)
This scientific article outlines the method for determining the total thickness of all clay interlayers
present in a productive oil and gas formation, after which the effective thickness is determined.
This problem is solved using one of the radioactive logs, i.e. using gamma logging.
It is shown that the radioactivity of rocks has a direct relationship with the participation in them of
the radioactive chemical elements of thorium, uranium, actinouran and their decay products, as well
as radioactive isotones of potassium.
According to the value of natural radioactivity, rocks are divided into three groups: rocks of high,
medium and low radioactivity. With an increase in the amount of clay and clay particles in the rock,
their radioactivity increases.
The gamma log readings depend not only on the radioactivity and rock density, but also on the
measurement conditions in the well.
An increase in borehole diameter in reservoirs, the natural radioactivity of which is greater than the
radioactivity of the drilling mud, is accompanied by a decrease in gamma-ray readings.
Key words: hydrocarbon reservoir, gamma logging, gamma radiation, thorium, uranium, decay
product, monocyte sand, rock density
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PACYET TEPMOJUHAMMNYECKUX ITAPAMETPOB BbIJIEJIEHUSA OTUJIEHA U3
CYXOI'O I'A3A KATAJIMTHYECKOI'O KPEKHMHI' A
3.A.MamenoB
SOCAR 3a600“Kapoamuo”
E-mail: ZakirA.Mammadov@socar.az

Kniouegvie cnoea: cyxoil ras, 3TWJIeH, TepMOAMHAMHYECKAS MOJeJb, NAPOKHIKOCTHOE
paBHOBecHe, OMHAPHBIE CHCTEMBbI, adcopOouus.

B Hactosiee Bpemst Ha ycraHoBke «911-300»
CyMrauTckoro 3aBojIa «ITHIIEeH-
[TonuaTHiien» B KauecTBE ChIPpbS Hadyalld
UCIIOJIb30BATh cyxou ras, MpoIaH-
MPOMWICHOBYIO U OyTaH-OyTHJICHOBYIO
bpakuuu  KaTaduTUYecKoro  KpekuHra.C
LENbI0 MOBBIIICHHS peHTabenbHOCTH
He(hTEXUMHUECKOTO MIPOU3BOJICTBA
SKOHOMMYECKH 11eJeco00pa3HO BBIJICICHUE U3
CyXMX Ta30B KaTaJUTHYECKOTO KPEKUHTa
STHJICHA, SIBJIAIOIIETOCS IICHHBIM CBIPbEM
mpou3BoJcTBa monudTUiIeHa. Kpome Toro,
BbIIETICHHE OJe(QUHOB M3 CYXHX Ta30B
MO3BOJIUT  PA3TPy3UTh MEYH  MUPOJIH3a.
Paznenennsie 3TaH, mporaH, YrJIEBOIOPOIbI
Cs HampaBisIOTCS B KAadeCTBE CHIPbS Ha
MAPOJIU3.
Jnst  pa3paOOTKU  TEXHOJIOTHM  MHOTHUX
MPOIIECCOB MPUMEHSIETCSI PUHIIUII, COTJIACHO
KOTOPOMY MIPOBOJIUTCS pazneneHue
pa3pabaThiBa€MOl TEXHOJIOTMM Ha MIECTh
MOACUCTEM, TMPEJCTABISIONIUX  Pa3IMYHbIE
acnektel ee m3yuenus [1]. K otum
MOACUCTEMAaM OTHOCSATCS:
1.®du3MKO- XMMHUUYECKHE OCHOBBI IPOLIECCA;
2.XMMHUKO — TEXHOJOTHYECKUE MPOIIECCHI;
3.Annapartsl; 4. YpasieHue; 5.9KOHOMUKa; 6.
DKOJIOTHS.

K nmnepBoii moacucreme OTHOCATCSA
ANIEMEHTHI TPHUAJBI «COCTaB — CTPYKTypa -

CBOI>'ICTBO)), TCPMOAUHAMHUYCCKUC
XapPaKTCPUCTHUKHU XHUMHUYCCKOI'O n
TreTCPOrcHHOr0  paBHOBECUA, TCPMHUYCCKAA
YCTOﬁqHBOCTB n Aap. CrerneHb

POpabOTaHHOCTH TEXHOJIOTHH B PaMKax 3TOU
MIOJICHCTEMBI OTIPENIENISET €€ HayKOEMKOCTb, a
TaK)Xe€ KOHKYPEHTOCTIOCOOHOCTb.

B ocHOBe BTOpOil TMOACHCTEMBI JICKHT
M3ydeHHe OCOOCHHOCTEH TMpOIeCCOB, WX
BO3MOJKHOTO  TIpUMEHEHHWs, a  TaKxke

31

WCIONIb3YEMBbIE  MOJICTH,  ONHCHIBAIOIIHE,
HampuMep, MapOKUAKOCTHOE, XHUMHUYECKOE
paBHOBECHE.
Hust MOJICUCTEMBI ~ amIiapaToB  0co0oe
3Ha4YeHHE UMeeT dP(HEKTUBHOCTh UX PabOTHI,
pacrpenieniecHue TeMIlepaTypbl U BEIIeCTBa B
arrmaparax, OTHOCHUTEIIbHAS IpOCTOTA
KOHCTPYKIIUH, HAJICKHOCTh U T.II.
VYmpasnenue XUMHKO—TEXHOJIOTHUYECKUMU
nporeccaMu  00CCIIEYMBAaeT BO  BPEMEHH
YCTOMYUBOCTh Ka)JI0TO nporiecca
KOHKPETHOW TEXHOJIOTHH.
DKOHOMHUYECKas TOACUCTEMA  OIPEICIIeT
KOHKYPEHTCIIOCOOHOCTh ~ TEXHOJIOTUM  Ha
BHYTPEHHEM M BHEIITHEM PhIHKAX.
DKoJIorHYecKas nojcucTemMa
BBICTYIIACT B KaUeCTBE KOHTPOJMPYIOIIETO H
OTPAaHUYHUTENBHOTO (PaKTopa.
JIOMUHUPYIONYI0 ~ pOJIb TPH  CO3JIAaHUH
TEXHOJOTHM HWIrpaeT TiepBas IOJACHCTEMA,

IOCKOJIbKY IMpUHOUITIAJIbHAA BO3MOXHOCTH
pa3paboTku KOHKPETHOMU TEXHOJIOTHH,
OTpaHMUYEHUS] Ha €€ pPEeaju3alui0 B IEPBYIO
odepeib ONPEAEISIOTCS ¢busuko-
XUMHYECKMMH CBOMCTBAMHM BEIIECTB, UX
cMmecel u TePMOJUHAMHUYECKUMHU

IrapamMeTpamMu. HepBLIe YCTBIPEC MOACUCTCMBbI
ABJIFOTCA BHYTPCHHUMU B TOM CMBICIIC, YTO
OXBAaTbIBAIOT PA3JIMYHBIC YaCTH XHUMUKO—
TEXHOJIOTUYECKOM CHCTEMBl KaK €IHMHOIO

uenoro. Ilaras wm  mecrags  SBISIFOTCS
BHYTPEHHUMHU MOJICUCTEMAMH 060
pa3pabarbiBaeMoii TEXHOJIOTHH,
HaKJI1aIbIBAIOLIUMHU OTpaHUYEHUS Ha

BO3MOJKHBIE TEXHOJOTUYECKUE pPEHICHUs, M
OAHOBPEMCHHO OHH ABJIAIOTCSA BHCIIHUMMU ITPU
OLICHKE  JEWCTBYIOIIEr0  IPOU3BOJICTBA,
XapakTepHU3ysl B3aMMOJICHCTBUE peaTn3yeMoi
TEXHOJIOTHH c OKpY>KaroIuen
cpenoit.O6macTh mapaMeTpoB OMTHUMATBLHOU
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TEXHOJIOTHH
MOJACHUCTEM,

JCKHUT
T.C.
OOAHOBPEMCHHOI'O

Ha

nepeceueHu

OTBCYACT YCIOBHUIO HX
OIITUMAJIBHOI'O

(GyHKIIMOHUPOBAHUSI.
B pamkax mnepBod MOICHUCTEMBI (HU3UKO-

XUMHNYCCKUX

ocHOB(DXO)

nporiecca

paccMOTpUM  YCPEIHEHHBI KOMIIOHEHTHBIN

COCTaB

CyXOro
KaTaJIMTUYECKOTO
TICEBI00KMKEHHOM

rasa C

CJ10€

JKCILTyaTUPYEMOH
HedrenepepabatriBatoniem 3aBoge um. [
KoMmnoHeHTHBIH COCTaB CyXo0ro ra3a

YCTaHOBKH

KpEKHMHIa B
I-43-107M,

Ha

AnuneBa. KOMIIOHEHTHBIN COCTaB CyXxoro rasa,
MpOIIEIIero abCoOpOIMOHHYI0O OYUCTKY OT
npumeceit H2S u COz,ipeacrasiex B Tabmmie

1.

IIpn [IPOBEICHUU pacueroB
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK
BBIACIICHUA JTUJICHA U3 CyXOoro rasa
HCIIOIB30BAaHA  KOMIIBIOTEpHAs  MOJElb,
pealln30BaHHas Ha OCHOBE  JIMIIH3MOHHOI'O

nporpaMMHoro nakera AspenHysys, Bepcus

7.3[2).

Taoauna 1.
.Komnonents! | En.usmepenns | o ouncrka ITocjie ouncTKa Metoambl
Meran O6beM, % 13.55 11.99 XpomoTtorpaduueckas
OtaH O6wem, % 12.68 10.17 Xpomororpaduyeckas
OtuneH O6beM, % 14.11 13.86 XpomoTtorpaduieckas
[Iponmiien O6beM, % 27.42 29.21 XpomoTtorpaduueckas
[Tponan O06bveM, % 7.65 9.09 XpomoTtorpaduueckas
byren -1 O6beM, % 1.18 1.22 XpomoTtorpaduueckas
Byren -2 O6beM, % 2.07 2.10 Xpomororpaduyeckast
130-0yTaH O6beM, % 2.31 2.48 XpomoTtorpaduueckas
H-OyTaH O6beM, % 1.45 1.54 Xpomororpaduyeckas
A3zor O06bveM, % 7.38 6.70 XpomoTtorpaduueckas
CO2 O6beM, % 1,29 0.15 XpomoTtorpaduieckas
CO O6beM, % 1.31 1.07 XpomoTorpaduueckas
Kucnopon O6mwem, % 0.09 0.86 Xpomororpaduyeckast
Anerunex O6wem, % 5 6 Xpomororpaduyeckast
Bonopon O6mwem, % 1.31 1.68 Xpomororpaduyeckast
CepoBogopon | O6weM, % 0,7 0.0001 ASTM D 6228
COS ppm v 34 32 ASTM D 6228
CS ppm v 1 0.8 ASTM D 6228
>'S O6wem, % 2.39 59 Xpomororpaduyeckast
Bona O6mwem, % 0.12 0.03 Xpomororpaduyeckast
>Cs O0BveM, % 7.53 8.72 XpomoTtorpaduueckas
Hutpunbt ppb v 2.5 2.5 XHUMHUYECKU-TIOMEHII.
AmMonuymbl | ppb v <0.025 <0.025 WHpuraropHas
Apcun ppb b >3000 >3000 WNuauraropras
dochun ppb b >1000 >1000 WnauratopHas
NOx ppb v <0.5 <0.5 WunuratopHas
Jnst  pacueto B HEoOXOAMMO  BBIOPATH KOTOpOE MIPEACTABISIET coboit
ypaBHEHHE, aJICKBaTHO OTHCHIBAOIIIEE MOIUGUIIMPOBAHHOE  ypasHenue Ban-nmep-
napoxxuakoctHoe paBHoBecue (IDKP) B Baansca, CBsI3bIBAlOIIEE OCHOBHbIE

CHUCTEME YTJIEBOJOPOJIHBIX KOMIIOHEHTOB. B
KauecTBe MoJieNu ()a30BOr0 paBHOBECHSI HAMU
HCITOJIb30BaHO YPaBHEHUECOCTOSHUS
Oounapubeix cucrteM llenra-Pobuncona [3],
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TCPMOANHAMHUYCCKUC HapaMCTpBI.I/I3MeHeHI/Ie
TCPMOANHAMHUYCCKUX (byHKI_II/Iﬁ COCTOAHHA B
nponecce rnepexoga OT Ha4aJIbHOT'O COCTOSAHUSA
J0 KOHCYHOI'o COCTOAHHMA  HEC 3aBUCHUT OT
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XapakTepa Mpolecca, a ONpeAesseTCs TONbKO
pPa3HOCThIO 3HAYEHUH JNaHHOW (YHKIHMH B
KOHEYHOM U HayaJIbHOM COCTOSIHHMM.

PaBHOBecue peakiuii o0ecrieunBaeTcs
COONIIOJICHNEM  TapaMeTpoOB  JIAaBJICHUSA H
TEeMIIEpaTypBl, CBOMCTBaMHU rasos,
KOHCTPYKTUBHBIMU 0COOEHHOCTSIMH
00opyIOBaHUsI. AJIeKBaTHOCTh
MOJIETUPOBAaHUSl  IIPOBOAMUTCA CpPaBHEHUEM
pacueTHbIX  JaHHBIX  C U3BECTHBIMU
CIPaBOYHBIMU JIaHHBIMH.

g mpoBepKH aleKBaTHOCTU MOZEIIU

pPacCMOTpUM OCHOBHBIC KOMIIOHCHTHI,
[IPHUCYTCTBYIONIUE B CYXOM Ta3e B OOJIbIIEM
Ay =yp - y5(1)
AT=T,—T )
ﬂP = Pp — P3(3)
ay =92 100%  (4)
AT* = @ 100 % (5)
AP* = (‘"’Pﬁ 100%,rie (6

Ay—abcontoTHasi HNOTPEIIHOCTh MPU pacueTe
coziepKaHNsl KOMIIOHEHTOB BIIape,MOJL. 1. ;

AT - aOCcoNIOTHAsI MOTPEIIHOCTD MPU pacueTe
temmeparypsl,°C;

AP- aOcomOTHAsI MOTPENIHOCTh MPU pacueTe
JIaBIICHUS,aTM;

Ay* — oOTHOcHUTeNbHAs MOrPEIIHOCTh IIPH
pacuere cojiep;KaHusl KOMIIOHEHTOB B nape, %;

AT* - oTHOCHTENbHAas TOTPEHIHOCTh IPH
pacuere Temmneparypsl, °C;
AP* - oTHocUTeNnbHas  TMOTPEIIHOCTH IIPH

pacucTe NaBJICHUS, ATM;

KOJIMYECTBE— METaH, OJTWUJIEH, OJTaH. OTHU
KOMIIOHEHTHI 00pa3yroT TpH Mapbl OMHAPHBIX
CHCTEM:

MeraH- 3tan; 2)MeraH- otuiieH; 3) DTUieH-
9TaH;

Jlig kax a0 U3 OMHAPHBIX CUCTEM OIPEAETIUM
ToyHOCTh onucanus IDKP mo cpaBHeHuro c
W3BECTHBIMU CIIPABOYHBIMH JJAHHBIMH.

B kauectBe KpuTepusi CpaBHEHHs BBIOpaHBI
abcomotHeie (A) u orHOcuTenbHbIE (A *)
CpeAHHME  MOIPEeIIHOCTH  IpHU  pacuere
coJiepKaHusl KOMIIOHEHTOB B HapoBO# (ase,
TEMIIEpaTyphbl U JIaBJICHUS,OPEICIIIEMbIE 110
dopmynam (1-6):

YpU y,— pacueTHOEe M 3KCIEPUMEHTAJIbHOE
coJiepKaHne KOMIIOHEHTOB B IIape, MOJI. [1.;

Tp nu T> — pacueTHas U 3KCIEpUMEHTAlbHas
Temneparypa, °C;

P, u P, — pacueTHOoe M 3KCIEPUMEHTAJILHOE
JIaBJIEHUE, aTM;

VY 10BIE€TBOPUTENBHONW HOIPEIIHOCTBIO IO
temmneparype cuuraercs 1-1,5°C, o cocraBy B
npexaenax 0,02-0,025 momn.n., o JaBICHUIO -
0,2-0,5 arm.

Cucrema STHJIEH-ITaH SIBJIIETCS
a3€0TPOMHON. DKCIIEPUMEHTAIbHBIC JTAaHHBIE

B3iTbl w3 [l]. PacuerHsie  nmaHHBIE,
XapaKTEePU3YIOIIUE  TOTPEUTHOCTH  MEXKIY
pacyeTHBIMU " IKCTIIEPUMEHTAITHHBIMU

JTaHHBIMH JUIl  Pa3lIMYHBIX KOHIEHTpAIUi
KOMIIOHEHTOB B  CHUCTEME€ JTHJICH-ITaH,
MIpUBEACHBI B TA0IMIIE 2.

Jannbie mo onucanuio II7KP nist cucreMbl 3THIEH-9TaH

Tao6aumna 2.
Xo, Y> Yo. Ay*, P,, Py, AP*, Ay, AP,
MOJIJI MOIJLJ, MOJI.JI MOJLIT aTM. aTM. ATM. % %

0 0 0 0 7,66 7,69 0,03 0,00 0,39
0,1 0,1682 0,1656 0,0026 8,41 8,43 0,02 1,55 0,24
0,2 0,309 0,304 0,005 9,15 9,15 0 1,62 0,00
0,3 0,427 0,4236 0,0034 9,85 9,84 0,01 0,80 0,10
0,4 0,529 0,528 0,001 10,52 10,52 0 0,19 0,00
0,5 0,6222 0,6218 0,0004 11,16 11,18 0,02 0,06 0,18
0,6 0,7078 0,707 0,0008 11,81 11,83 0,02 0,11 0,17
0,7 0,7875 0,786 0,0015 12,44 12,47 0,03 0,19 0,24
0,8 0,8819 0,86 0,0019 13,07 13,1 0,03 0,22 0,23
0,9 0,9315 0,931 0,0005 13,67 13,72 0,05 0,05 0,37
1,0 1 1 0 14,24 14,34 0,1 0,00 0,70
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| Cpennee | 0,0016 |

003 | 044 | 024 |

X5 - MOJIbHas J0JIA KOMIIOHCHTOB,
HaxoaAamuxcs B ’)KUAKOM COCTOSIHHH. CpCI[HI/Ie
OTHOCHUTCIIbHBIC ITOTPCIIHOCTU COCTABUIIU: II0

ypaBHenue Ilenra - PoOmHCOHa JOCTaTOYHO
XOpOLIO OIUCHIBACT IaHHYIO CUCTEMY.
Cucrema MeTaH-3TaH SIBISIETCA TaKKe

COCTaBy Ay*=0,0016 MOJL.II., no A3€0TPOITHOM. Pacuernbie JTAaHHBIE,
naBneHntoAP*=0,03  arm.  [lomydenHbie XapaKTEePU3YIOUIUE  TMOTPELIHOCTH  MEXKIY
MOTPEUTHOCTH MCHBIIIC MpeaeIbHO pacyeTHbIMU i AKCIEPUMEHTAIbHBIMU
JOMYCTUMBIX ~ 3HAQUYE€HWM,  CJIEI0BATEILHO, JAQHHBIMU JUJIS 9TOM CHUCTEMBbI, MPUBEJICHBI B
tabmure 3.
Jlannbie mo onucanuio II7KP s cucreMbl MeTaH-3TaH
Taoauna 3.
X, Yo, Yo, Ay*, T,, Ty, AT*, Ay, AT,
MOJL.II MOIL.IT MOJL.II MOJLT °C °C aTM. % %
0 0 0 0 7,22 -7,22 0,0 0,00 0,0
0,011 0,068 0,516 0,0144 -10 -9,22 0,78 21,82 8,46
0,058 0,33 0,262 0,068 -20 -19,64 0,36 20,61 1,83
0,107 0,514 0,456 0,058 -30 30,4 0,40 11,28 1,32
0,161 0,65 0,62 0,03 -40 -41,6 1,60 4,62 3,85
0,22 0,75 0,736 0,014 -50 -52,2 2,2 1,87 4,21
0,282 0,823 0,82 0,003 -60 -61,8 1,80 0,36 2,91
0,35 0,881 0,878 0,003 -70 -70,7 0,70 0,34 0,99
0,433 0,925 0,921 0,004 -80 -80,2 0,20 0,43 0,25
0,545 0,963 0,953 0,01 -90 -88,5 1,60 1,04 1,69
0,715 0,989 0,993 0,004 -100 -101,6 1,6 0,40 1,57
1 1 1 0 -107,5 -107,5 0,00 0,00 0,00
Cpennee 0,019 1,11 571 2,71

CpenHue OTHOCHTENbHbBIE IMOTPELIHOCTH 10
cocraBy Ay*=0,019 momn.a. u Ttemmneparypel
T*=1,11°C meHblIe NpeAeabHO JOMYCTUMBIX
3HAa4YeHUH, cIIeoBaTelbHO, ypaBHeHHe [lenra
- PobuHCOHA 10CTATOYHO XOPOIIO ONMHCHIBAET
CHCTEMY METaH-ITaH.

SKCHEPUMEHTAIBHBIMA  JTAHHBIMU  CHUCTEMBI
METaH-3TUJICH, IPUBEICHBI B Tabuulie 4.

Cpennue aOCONIOTHBIE TMOTPEIIHOCTH IO
cocrapy Ay*=0,0196 wmonja. u JaBICHUIO
AP*=0,55 aTM. MEHBIIIE MpENEIbHO
JOMYCTUMBIX ~ 3HAQUYE€HWH,  CJEeI0BATENbHO,

PacuerHpie nmaHHBIE, XapakTepusyroLUe ypaBHeHnue Ilenra - PoOuHCOHa nOCTaToO4YHO
MOrPEIIHOCTH  MEXAY  pPACUETHBIMU U XOPOLLIO ONUCHIBAET CUCTEMY METAH-3TUJIEH.
Jannbie no onucanunio II7KP 151 cucreMbl MeTaH-3THJIEH
Tao6auna 4.
X, Yo, Yo, Ay*, momn.n P, Py, AP*, Ay, AP,
MOJI.J MOJIL.J MOJI. aTM. aTM. aTM. % %

0 0 0 0 2,45 2,44 0,01 0,00 0,41
0,046 0,25 0,394 0,144 4.4 4 0,40 57,60 10,00
0,116 0,624 0,625 0,001 6,8 |6,37 0,43 0,16 6,75
0,226 0,769 0,771 0,002 11,0 10,08 0,92 0,26 9,13
0,278 0,8 0,808 0,008 13,3 11,8 1,50 1,00 12,71
0,36 0,85 0,849 0,001 16,0 14,58 1,42 0,12 9,74
0,456 0,866 0,883 0,017 17,7 17,8 0,10 1,96 0,56
0,591 0,884 0,925 0,031 22,0 22,4 0,40 3,51 1,79
0,681 0,922 0,932 0,01 25,8 25,6 0,20 1,08 0,78
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0,765 0,949 0,947 0,002 28,9 28,7 0,20 0,21 0,70
1 1 1 0 39,6 40,1 0,50 0,00 1,25
Cpennee 0,0196 0,55 5,99 4,89
Takum 00pa3oM, NPOBEICHHBIC PACYCTHI UX COJICPYKAHUS B CyXOM rasze. DTH apameTphbl
IMMO3BOJIMJIM OIPCACIINTL ANAITIa30HbI AaBJICHUA HeO6XOI[I/IMbI JIIsL pa3pa60TKH TCXHOJIOI'n1
u TEMITEPaTYphI apo-KUIKOCTHOTO BBIZIEJICHHS STHJICHA M3 CYXOr'0 ra3a MeTOJ0M
paBHOBeCHs] OMHAPHBIX CHCTEM STHIICH-3TaH, abcopOuuu.
MCTaH-3TaH, MCTaH-O3TUJICH B 3aBUCUMOCTHU OT
JUTEPATYPA
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3.bynnuk B.A., Meroandeckoe mocodue mo nporpaMmme IMOATOTOBKH CTYJEHTOB TEXHOJOTHUECKUX
mucturui.Padora B cpene «Hysys7.3 », Canasar, 2010, ¢.80.

KATALITIiK KREKINR QURGUSUNDA ALINAN QURU QAZIN TORKiBINDON
ETILENIN AYRILMASNIN TERMODINAMIK PARAMETRLORIN HESABLANMASI
Z. A. Mammadov
SOCAR “Karbamid” zavodu.

E-mail: ZakirA.Mammadov@socar.az
Hal- hazirda Sumqayit “Etilen-Polietilen” zavodunun “EP-300” qurgusunda xammal kimi Katalitik
kreking qurgusunda alinan bir ¢ox fraksiyalardan genis sokildo istifado olunur. Qurgunun
rentabelliyini artirmaq magsadi ilo quru qazin torkibindon olefinlorin ¢ixarilmasi qalan fraksiyalarin

iso piroliz sobalarina verilmasi baslica magsadlordon hesab olunur.

Aparilan hesabatlarda Aspen Hysys kompiitor proqram paketindon istifado edilmisdir. Etilen-etan,
metan-etan, metan - etilen kimi binar qarisiqlarda buxar- maye sistemlor ii¢iin tocriibi vo hesabat
giymatlori verilorok codval sokilindo gostorilmisdir. Tarazliq fazalarinda termodinamik model
secilmisdir.

Acar sozlar: quru gaz, termodinamik model, buxar — maye tarazlig1, binar sistem, absorbsiya.

CALCULATION OF THERMODYNAMIC PARAMETERS FOR SEPARATION OF
ETHYLENE FROM DRY GAS PRODUCED IN CATALYTIC CRACKING UNIT
Z.A.Mammadov
SOCAR PU “Karbamid”
E-mail: ZakirA.Mammadov@socar.az

Nowadays the main feedstock for “EP-300” unit of “Ethylene-Polyethylene” plant located in
Sumgait consists of dry gas, propane-propylene and butane-butylene fractions produced in catalytic
cracking process. Ethylene is known as valuable feedstock for polyethylene production so that
separation of ethylene from dry gases obtained in catalytic cracking process is economically
sensible as this will help to increase the profitability of petrochemical production. Besides,
separation of olefins will result in considerable decrease of load on pyrolysis furnaces. After
separation process ethane, propane and C4 hydrocarbons are sent as a feedstock for pyrolysis.
Key words: dry gas, ethylene, thermodynamic model, vapour-liquid equilibrium, binary system,
absorption

35



EKOENERGETIKA 2/2019

UOT 622.276.658
SIXILMAYAN QEYRI-NYUTON NEFTIN BIRCINS MOSAMOLI MUHITDO
DUZXI9TLI KOHRIZ9O
YASTI-PARALEL SADO SUZULMO AXINI
S.H. Novruzova, S.D.Mustafayev
Azarbaycan Dovlat Neft vo Sanaye Universiteti
Mbaqgalada sixilmayan qeyri-nyuton neftin timumi qgeyri-xatti stiziilma ganunu iizra zolaqvart yataqda diizxatli
kahriza yasti-paralel aximina dair hidrodinamik stasionar masalonin halli naticalori togdim edilmisdir.

Yatagin iglonmasi va istismart texnoloji proseslorinin asagidaki asas hidrodinamik hesablama
diisturlar ¢ixarilmisdir: kahrizin neft debiti, onun isladiyi yataqda cari siiziilma siirati, tazyiqin paylanmast
qanunu, cari tazyiq qradiyenti, geyri-nyuton neft hissaciyinin layda iraliloma miiddati.

Moaqalads ham do gostorilmisdir ki, geyri-nyuton neft yataglarimin hanst miixtalif islonma va istismar
masalalorin hall edilmasi ticiin hamin diisturlardan istifads etmak lazimdir, 0zii do siiziilma prosesi iimumi
geyri-xatti gqanunla bas veran halda.

Acar sozlar: geyri-nyuton neft, bircins lay, diizxatli kohriz, zolaqvari yataq, yasti-paralel siiziilma,
miitonasiblik omsali, qiivvet iistii, cari tozyiq, cari tozyiq qradiyenti, diferensial tonlik.

Molum oldugu kimi zolaqvari yataqda neftin coxsaylt geyri-xotti siiziilmo qanunlart da
kohrizo yasti-paralel sado siiziilmo axini {i¢iin mitonasiblik omsali “c”-nin vo qilivvat tistli
imumi geyri-xotti siiziilmo gqanunu diferensial
formada asagidaki kimi toqdim edilir: E -in miixtalif qiymatlori ilo mévcuddurlar;
1
dP \n, bu parametrlorin ododi qiymotlori asagidaki
b= —c(&J (1) kimi toyin edilirlor:

- kohriz  hidrodinamik  iisulla
gorarlagsmis axinlarda tadqiq olunur, indikator
diagramui (debitlo kohriz dibi tozyiqi arasindaki
funksional asililigin qrafiki) qurulur; bu qrafik
oyri soklindo alinmalidir, 6zii do absis oxuna,

burada 0- siiziilmo siirati; ¢- miitonassiblik
amsali; n,-qilivvat istiiniin tors qiymoti; P -

cari tozyiq; V- foza koordinati (absis); (;—P -
X

cari tozyiq qradiyenti; burada monfi (-) isarasi yani kohriz dibi tazyiqlor oxuna nisbaton ¢okok
X -in artmast ilo P -nin azalmasim gostorir. alinmalidir;
Bu geyri-nyuton mayelorin imumi - qurulmus indikator diaqrami {i¢iin
geyri-xotti  siizilma qanunundan  xiisusi empirik diistur se¢ilmoalidir.
hallarda miixtolif konkret geoloji-fiziki Mayenin yasti-paralel sado siiziilmo
soraitlor liclin asagidaki siiziilmo qanunlarn axininda cari miistavi sliziilma sothinin sahasi,
alinirlar: olur:
1) xoatti Darsi siiziilmo ganunu, n, =1 F=B-h (2
olanda; burada B- laym eni, h- laym effektiv
2) geyri-xotti  Smreker siiziilmo qalinhigidir.
ganunu, n,=1,5 olanda; Siiziilmo siiroti vo kohrizin debiti
3) geyri-xatti A.Krasnopolski qanunu, arasinda asagidaki asililiq vardir:
n, =2 olanda. p=Q_Q

F Bh
Bunu diistur (1)-do nozoro alanda,
asagidakina malik olurugq:

Qeyd etmok lazimdir ki, birinci qanun
nyuton mayelorino aiddir, ikinci vo lglincii
qanunlar isa geyri-nyuton mayelora aiddir.
Odabiyyatda qeyd edilmisdir ki, Q \"

. P=P | —| (Lx) (3)
A Krasnopolski ganununu ¢atli kollektorlar Bhc
ticlin totbiq etmok lazimdir.
Digqoer torofdon o fakti do gobul etmok

lazimdir 1< Ny £2 intervalinda Smreker vo
A Krasnopolski siiziilmo ganunlarindan basqa

36



EKOENERGETIKA 2/2019

AP = —(%)no -dx (4)

Q™
Jex dP = _[E) Jcdx
Bu cari tozyiqin drenaj zonasinda

paylanmasinin bir formada ganunundur. Bu

ganunda kohrizin Q debiti istirak edir, onu

yox etmok Tgilin (4) diferensial tonliyini
asagidaki intervallarda inteqrallayiriq:

No
Pk _(Q
kahdp (Bchj

buradan aliriq

[hdx

(0]

1

Q- —Bch-(P"_—LP"hjno (5)

Q -nin (5) ifadssini (3) diisturunda yerino
yazsagq, aliriq:

P=P, -(2—%]— th(1+%j (6)

Ifads (6)-dan goriiniir ki, cari tozyigin
bu paylanmasi ganununda kohrizin debiti
istirak etmir vo P= P(X) asililigr xottidir,
yani onun qrafiki maili diiz xatdir.

Qeyri-nyuton mayenin timumi qeyri-
xotti slizlilmo qanunu ilo siiziilmo yolunda,
yani drenaj zonasinda cari tozyiq qradiyentini
toyin etmok iigiin (6) tonliyindo P -don X -o
gora toroma aliriq:

d_P:_(Pk_th)_X )
dx L

Diistur (5)-in sag torofini cari sliziilmo
sothi sahosino bolmoklo cari siiziilmo siirati
iclin asagidaki diisturu aliriq.

1
Tonlik (7)-nin har iki torofini o
o]
doracali qiivvats yiiksaldib, aliriq:

1 1 1
(2 {2 o
dx L

Sonuncu ifadonin sag torafini (-9
vurub, cari siiziilmo sirotinin bu
diisturunu aliriq:

L1
oo PP
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Masamo kanallarinda mayenin orta
hoqiqi horokot siiroti ilo cari siiziilmo siirati
arasindaki molum olagodon istifado edorak,
yaziriq:

v dx
m ot (10)

burada M -laym mosamalik omsali, { -
zamandir.

Qeyri-nyuton neftin cari siiziilmo
stirotinin  qiymotini (9) disturundan tonlik
(10)-da yerina qoyub, aliriq:

1

L 1
E(MJ”O x"o :2_1( (11)

m L
Ovvolco  bu  diferensial  tonliyi
doayisonloring ayirib, aliriq:
S
LMo
dt——_M L dx (12)

1
c(P = Pin )ny
Bu diferensial tonliyi {-yo géra 0-dan

T -yo dok vo X -5 goro 0-dan L -o dok

inteqrallamaq lazimdir:

1
o 1

mL" “no
—[0x " -dx (13)

‘ ¢(P¢ = P Jno

Ifado (13)- doki inteqrallar1 agsaq veo
miloyyon riyazi ¢evrilmolor aparsaq, alariq:
ml-n,

1
¢(P = P )y (N ~1)
Diistur  (14)-lo  imumi qeyri-xotti
qanunla zolaqvar1 bircins yatagin drenaj
zonasinda qeyri-nyuton neft hissociyinin
gidalanma konturundan diizxotli kohrizadok
sliziilmasino sorf olunan miiddet hesablanir.

x "o

ot

T=

(14)

Mogalodo  baxilan  hidrodinamik
stasionar moasalonin  halli  naticasinda
cixarilmig  disturlar, qeyri-nyuton  neft

yataglarmin asagidaki islonmasi vo istismari
masalalarinin halli zamani (hansi halda neftin
sliziilmoasi imumi qeyri-xatti qanunla bag
verir) istifads edilmalidirlor:

- yeni kosf edilmis geyri-nyuton neft
yataglarinin  iglonmo  layihosinin  tortib
edilmosi;

- belo yataglarin miixtolif islonmo vo
istismar proseslori lizro masalalarin holli;
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- sulagmis istismar qeyri-nyuton neft - yeni kosf edilmis belo neft
veran diizxatli kohrizlords lay sularinin tocrid yataglarmin tam islonmo miiddstinin toyini;
edilmasi; - neft vermo amsalinin yiiksaldilmasi

Va's.
Noatica vo takliflor

1. Sixilmayan geyri-nyuton neftin bircins masamali miihitde yasti-paralel sads siiziilme axinina dair
hidrodinamik stasionar masals holl edilmisdir,

2.Yatagin iglonmo vo istismarinin asas hidrodinamik hesablama diisturlari, yoni kehrizin debiti, bu
kohriz isloyon zolaqvari yatagin drenaj zonasinda cari siiziilma siirati, cari tozyiqin paylanmasi qanunu, cari
tozyiq qradiyenti, qeyri-nyuton neft hissociyinin irslilomo miiddati vo yatagin tam islonmo miiddati iigiin
diisturlar ¢ixartlmigdr.

3. Qeyri-nyuton yataqglarinin miixtolif iglonmo vo istismar masalolori gdstormisdir ki, hansilarin
hollindo toqdim edilmis moqalodo ¢ixarilmig diisturlardan istifade etmok lazimdir, 6sii do sliziilmo prosesi
timumi geyri-xatti qanunla bas veran halda.
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IMJIOCKOMAPAJIJIEJIBHBINA TPOCTOU ®UJIbTPALIMOHHBIN TOTOK

HEC)KUMAEMOM HEHbTOHOBCKOM HE®THU B OJHOPOJHOM NOPUCTOM
CPEJIE K TIPSIMOJIMHEHHOM I'AJIEPEE
C.I'. HoBpy3osa, C./[.Mycrajaen
A3zepOaiixancknii I'ocynapcreennnlii YauBepceuter Hedpru u IlpombiiennocTn

B crarbe mpencraBineHbl pe3yibTaThl pEUICHUS AMHAMUYECKOM CTalMOHAPHOM 3aJa4u O
IJIOCKOMApaUIeNbHOM  (PUIBTpallud HEHBTOHOCKOW HedTH B MOIOCOOOpa3HOM 3alexu K
MIPSIMOJIMHENHOM rajiepee 1o o0eMy HeTMHEMHOMY 3aKOHY (DUIIbTpaIiy.

BreiBefeHbl  cleAyIONIME  OCHOBHBIE  THAPOJWHAMUYECKHE  pacueTHble  (QOpMyIibI
TEXHOJIOTHYECKHUX MPOIIECCOB Pa3pabO0TKHU U HKCILTyaTAINH 3aJICKU: JeOUT HepTH Taiepeu, TeKyas
CKOPOCTh (PUIIBTpAllMK B 3aJIeKH, TNIe padOTaeT OHa, 3aKOH pacHpelesieHUs MaBJICHUS, TeKYIUN
TPaJIMeHT JaBJICHUS, TPOJOIKUTEIHLHOCTD MPOABMUKEHUS YaCTUIIHI HEHBTOHOBCKOM HE(TH B TIJIaCTe.

KiiloueBble €/10Ba: HEHHbTOHOBCKAsi He()Th, OJTHOPOAHBIN TUIACT, MPSIMOIMHEWHAs Tanepes,
nosiocooOpa3Hasi 3aliekb, IUIOCKO-TIapayienbHas QuibTpanus, KOdQOUIMEHT TMOPUCTOCTH,
KO3 (UIIMEHT NPOMOPIHOHATBHOCTH, IOKa3aTelb CTENEHH, IUIaCTOBOE MaBJICHHE, TEeKYIIUi
IpaueHT JaBieHus, TupPepeHInaIbHOe ypaBHEHUE.

PLANE-PARALLEL SIMPLE FILTRATION STREAM OF INCOMPRESSIBLE NON-
NEWTONIAN OIL
IN HOMOGENEOUS POROUS ENVIRONMENT TO RECTILINEAR GALLERY
S.G. Novruzova, S.D.Mustafayev
Azerbaijan State University of Oil and Industry
Results of the solution of a dynamic stationary task on plane-parallel filtration of non-
non-Newtonian oil in a strip reservoir to rectilinear gallery under the general nonlinear law of
filtration are presented in article.

The following basic hydrodynamic settlement formulas of technological processes of
development and operation of a deposit are removed: an output of oil of gallery, the current speed of
filtration in a deposit where it works, the law of distribution of pressure, the current gradient of
pressure, duration of advance of a particle of non-Newtonian oil in layer.

Key words: non-Newtonian oil, uniform layer, rectilinear gallery, strip reservoir, plane-parallel
filtration, porosity coefficient, proportionality coefficient, exponent, reservoir pressure
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YK 622.24

K BOITPOCY, IIPOMBIBKH CKBA’KHMH B ITPOIIECCE
BYPEHUA
P3a-3zane C.A., I11.0. baxmanaueBa, P.I'. Beiue, ®.H. Ucmaiinios, B.3.Maxmynosa
AzepOaiipxanckuii I'ocynapcreennniii Yausepcuter Hedru u IlpombinienHocTu
Ku1roueBble €10Ba: IPOMBIBKA CKBaXXHH, U3BJICUYCHUE [IUIAMa, U3HOC J10JIOTA, IPUXBAT HUHCTPYMEHTA,
OYHMCTKAa CTBOJIA, CKOPOCTb OypeHHs, BpalleHHe TPYObl, IUNIOTHOCTb PAcTBOPA, PEOJOTHMYECKHE

CBOICTBA.

B crarbe u3i10kKeHbI poib U 3HaYEHHUE OJHON
U3 OCHOBHBIX (YHKIHUI OypoBOro pactBopa,
TOECTh oOecreueHue HeoOX0AUMON YUCTOTON
cTBOJIA OypsiIIencs: CKBaKUHBI, 320051 U 3yObeB
nrapouieyHoro OypoBoro josora. [lokazaHsl
MpOOJIEMBI, KOTOPBIE MOTYT OBITH CO3/JIaHBI
OYMCTKOM CTBOJIa CKBaXXHHBI, KOTOPBIE ISl UX
yCTpaHEHUs Tpebyercs IPUMEHEHHE
MEpPONPUATHH, 00XOAALIMXCS 10POTO.

31ech OTMEYEHO 4YTO, Ha IPOIECC
U3BJICUEHUS]  IIJJAMOB U3  KOJIBLIEBOT'O
MIPOCTPAHCTBA BIUSIOT CIEAYIOUINE (aKTOPHI:

CKOPOCTb JIBJKCHMS pacTBOpa, CKOpPOCTb
CKOJIbKCHUS IIUIAMOB, (dbopMupoBaHue
LIUJIAMHOM  3aJie)KH, CKOpOCTh  OypeHus,

CKOpPOCTh BpAalICHUsI TPYObl, HAKIOHHOCTh
CTBOJIA U T.J.

C yBenwueHHEM CKOpPOCTH OypeHwus,
YBEIMUMBAETCS  CKOIUIEHHE  LUIaMOB B
CKBa)XHHE. YBEIIMYCHNE CKOPOCTH BpAIICHUS
OypwibHOH  TpyObl B BEpPTHKAJIBHBIX
CKBa)XMHAX yJIy4IIaeTCs U3BJICUCHHE IIJIAMOB.

Peonornueckue cBoiicTBa OypoBOro
pacTBopa BIHUSAIOT Ha BBIHOC IUJIAMOB CO
CTBOJIa CKBAXKMHBI.

VBenuueHue IUIOTHOCTH  OypOBOTO
pacTBOpa MPUBOAUT K YJIYUIICHHUIO Ipolecca
OYMCTKH CTBOJIA.

[Ipu poTOpHBIX OYPOBBIX ONEpalMIX
OJTHOM M3 OCHOBHBIX (yHKUUN OypoBOro
pacTBopa SBIISICTCS obecrieueHue
HEe0OXOIMMOM YUCTOTOM cTBOJIa Oypsieics
CKBa)XXMH. DTO OXBaThIBAET YHCTOTY- OYHCTKY
13 32005 CTBOJIAa CKBaXXUHBI U 3yObsi OypOBOTO
IIAPOLIEYHOT0 J10JI0Ta OT OYPOBBIX IIIAMOB- &
Takke A(Q(EeKTHUBHYIO  TPAaHCHOPTHPOBKY
niamMoB ( cMecedl YMCTOro TJIMHMCTOBOTO
OypOBOTO J0JI0Ta M pa3pyIIEHHBIX Ha 3a00e
MOpOJ) K BHYTPEHHEH MOBEPXHOCTH CTEHKU
CcTBOJIa CKBaXHWHBI. CIIOCOOHOCTh TacKaHUS
TaKUX  [UIAMOB  OOBIYHO  HAa3bIBaeTCs
CIIOCOOHOCTBIO TaCKaHWsi OYpOBOTO pacTBOpa
[1,2,3].
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OuncTtka B HEOOXOIUMOH CTEIEHHU
CTBOJIA CKBa)KMHBI MOKET C03/1aTh
cienyromuye mpo0aeMbl, KOTOPbIE O00XOIATCS
JIOpOro:

-NIPEXJEBPEMEHHBII U3HOC 0JI0Ta;
-YMEHBILIEHHE CKOPOCTU OypeHus;
-puxBaT OypOBOii TPYOHL;
-TUIPABIMYECKHIA Pa3phIB IJIACTa;
-noTepu OypoBOIo pacTBOPA;
-BBICOKMI KPYTSIIMM MOMEHT U PACTKECHHE
KOJIOHHBI OypPHIIBHBIX TPYO.

Hanpuwmep, eciin Kycku pa3pyHIeHHBIX
HOPOJ| MOJ JI0JIOTOM He OyayT BBIHOCHUTBCS
MTHOBEHHO, TO 3TO MOXET CTaTh NMPUYMHON
HEHY)KHOTO M3HOCa J0JI0Ta M OTCTaBaHUS
nporecca Oypenusi. CKOIUIEHHE CBEPX HOPMBI
IIJJAaMOB  KOJIBLIEBOI'O IPOCTpaHCTBa OyneT

yBeNnu4nBaTh  3(PPEKTHBHYIO  IJIOTHOCTH
OypoBOro  pacrtBopa, MOXET  CO31aTh
N30BITOYHOE JaBJICHHE C TOCIEAYIOINM

pa3pbIBOM IIIacTa, MOTJIOLIEHUEM pacTBOP.
[Ipu omepanusix CIycka B CTBOJ CKOIJICHHE
IIJJAaMOB BOKPYT 3a00MHOTO arperata MOXET
MIPUBECTH K MPUXBATy OYpPHUIIBHBIX TPYO.

TeueHne 1UIAMOB B KOJBIIEBOM
MPOCTPAHCTBE MEXIy CTBOJIOM CKBa)KHHBI U
KOJIOHHOM  OypWJIBHBIX  TpyO  SBJISACH
JTMHAMUYECKUM  TIPOIECCOM  TOJBEPraeTcs
BO3/JICHCTBUIO  MHOTHUX CWJ, T.6. CHI
NPUTSOKCHUS,  TOJKAIOIMINX,  PACTSHKCHHUS
UHEpIUH, TPEHUS M CHJIBI CBSI3M MEXAY
gacTsMHU. [IBI)KEHHE YacTHIl B KOJBIICBOM
MPOCTPAHCTBE 3aBUCHT OT CHJI HMMEIOLIUX
MPEUMYIIECTBO.

Ha mpornecc u3BieueHHs IIJIaMOB U3
KOJIBIIEBOTO IIPOCTPAHCTBA CTBOJIA Oypsimeics
CKBa)XMHBI BIUSIOT Cleytomue (pakTopol:

- CKOpOCTH JBWD)KEHHUS OypOBOTO pacTBOpa B
KOJIBLIEBOM ITPOCTPAHCTBE;

- CKOPOCTB CKOJIbKCHHUS IIIJIAMOB;

- PEKUM TEUYEHHUS CKOJBXEHUS (IIIOUIO0B U
[IJTAMOB;



EKOENERGETIKA 2/2019

- po(UIb CKOPOCTH TEYCHHUS B KOJIBIICBOM
MIPOCTPAHCTBE;

- (hopMUpPOBaHKE NITAMHON 3QJICKHU TOJILKO B
HAKJIOHHOM KOJIbLIEBOM IPOCTPAHCTBE;
-CKOPOCTh BpallleHUs OypHIbHOU TPYOHI;

- CKOpPOCTh OypeHHs;

- HaKJIOHHOCTh CTBOJIA CKBaXKUHBI.

Jns moabeMa nuiaMoB K BHYTPEHHEH
MOBEPXHOCTU (PIIOUAOM CTBOJA, CKOPOCTh
nBwkeHus Garonaa Va 10JDKHA OBITH OOJIBIIIE
9eM CpeHel CKOPOCTH CKOJBIICHHUS ILIAMOB
V k. OTHOCUTENBHAS CKOPOCTh MEXay Va. u

VCK . CHUTACTCA CpCAHAA CKOPOCTb TAaCKaHUSA
IJIaMOB TO €CTh:
A 1)
V; 14
Va Va
3I[eCL Rl - KaK YCTAaHOBJICH

Siffermanom wu al saBmgercs BeaUUMHON
TaCKaHHUS 1IJIAMOB.

[Tpu OypeHun BepTHKAIBHBIX CKBaKUH

pekoMeHayercs — 4ToObl  3HaueHue  Ri
coctaBisar  MuHHManbHO 0,5-0,55. Korma
KOJBIICBOE  IPOCTPAHCTBO  BEPTHUKAIBHO

CKOPOCTB CKOJIBXKECHHUSI UMEET TOJBKO OIHOTO
OCEBOT'0 JIEMEHTA.
Ver = V@ 3
Ha mpotuB »TOr0o KOrjga KOJbIIEBOE
MIPOCTPAHCTBO M3rHOaeTCsi OT BEPTUKAIM O]
yraoM O CKOpOCTh CKOJIbKEHUs Oyner
COCTABIISATH JIBA DJIEMEHTA
_ Veka = Ve, - cos8 - (4)
Vekr = Vex. * Sinf

()

3neck Vekd , Vexr - COOTBETCTBEHHO
0CEBOM (mo JyMHE) W paauaIbHBIN
(rOpU30HTANbHBINA)  AJIEMEHTHl  CpeaHel

CKOPOCTH CKOJIbKEHHS.
Iyoho u Azar cocraBunu cremyomniee
ypaBHeHHE i TpOoQMIS CKOPOCTH HpH
JIaMI/IHapHOM TCUCHHUHN BHyTpI/I HAKJIOHHO
HAIIPaBJIEHHOTO KOJIBLEBOTO MPOCTPAHCTBA:

n+1
n+1

n [hAn n+i
V, = — — n 6
= () ©)
OTtHoILIEHUE SKCOCHTPUYHOCTHU
(OTKHOHCHI/IC oT ueHTpa) OTHOULICHUEC

pa3HOCTH pajuyca CTBOJIAa M paJHyca B3sTa
KaK TpYOBI:

e

E_

rh—rp

(7)
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Takum obOpa3zom,

e =E (rn-rp). (8)

ITycrota mexnay TpyOoll M CTEHKOH
CKBKMHHOTO CTBOJIa MOXET OBbITh 33/laHa B
CJIEYIOILEM BUJE:

8 =(1-E) (r—rp) (9)

B cnyyasx HamM4uus HHCTPYMEHTHOTO
COEIMHEHMS , 32 MECTO IMaMeTpa TpyObl OyaeT
WCIOJIb30BaH BHEIIHUN JaMeTp
UHCTPYMEHTHOT'O COETUHEHHUSI.

C yBennueHHEM CKOpOCTH OypeHwus,
YBEJIMYUBACTCS TaK)K€ CKOIUICHHE IILJIaMOB B
KOJIBLIEBOM TIPOCTPAHCTBE, KPEME TOro, OyAeT
YBEJIMYUBATHCS ~ TaKKe€  THIPABINYECKUE
TpeOoBaHus.. DPPEKTUBHOE  H3BJICUCHUE
IpOOYPEHHBIX IIIITAMOB.

VYBenuyeHne CKOPOCTH  BpaIlleHUs
OypuibHOII ~ TpyOBI B BEPTHKAIbHBIX
CKBa)XMHAX, B 3aBHCHMOCTH OT CTBOJIAa H
auameTrpa TpyObl OKas3bIBaeT BIUSHUE B
MEHBIIEN W CpPEJHEW CTENEHU YIy4ILICHUIO
U3BIIEUCHHUsS] [UIaMOB. B cTBojax emie
OoybIIeTO pa3Mepa YBEIMYCHHE CKOPOCTH
BpallleHusi TPyObl BIMSIET B CpeHEN CTENEeHU
CIIOCOOHOCTH TacKaHUsi O0ypOBOTO pacTBOpA.

Peonoruueckue cBoiictBa OypoOBOTO
pacTBopa TaKXe B OIPEACICHHOW CTETNCHU

BJIMSET Ha BHIHOC MIJIAMOB CO CTBOJA
OypsIIeicsl CKBaKHHBI.

Tackanue UUIaMOB B HAKJIOHHO
HaIpaBJICHHBIX CKBa)XWHAX Oo0Jee CII0KHO,
yem B BEPTHUKAIbHBIX CKBa)KMHAX.
CyuiecTBOBaHWE  NUIAMHBIX  CKOTUICHUH,
OKCLIEHTPUYHBIE PACXOAHBIE PEKUMBI |

MEPEeMEHHOE BJIHUSHUE  TPHUTSDKECHUS eIIe
0oJIbIlIe OCIOXKHIET (PU3NYECKUE CBOICTBa
TaCKaHUSI.

B HaKJIOHHO-HAMPaBJICHHBIX
CKBOXKMHAX Uil 3()PEKTUBHOM  OYHUCTKU
CTBOJIA, C [EJIbI0 YCTAaHOBJICHUS HEOOXOAMMBIX
THJIPABIMYCCKUX YCIOBHH JUTSI KPUTHYECKOTO
TOCKaHUS B  KOJBIIEBOM  IPOCTPAHCTBE
WCIIOJIB3YETCS TIOHITHEM CKOPOCTH (IIFOHIA.
OTa  CKOpPOCTh  SIBISIETCSI  MHHHMAIBHO
TpeOyeMOl  CKOPOCTBIO B KOJIBIICBOM
MPOCTPAHCTBE JUIsI OYUCTKA CTBOJIAa B
HeoOXoauMoM  ypoBHE. Jliig  W3BICUYCHHS
nUIaMoOB  OyAyT — yBENWYHBATBHCS  TaKKe
THIpaBiIndeckue TpeOoBaHus. [l CKBaXKUH,
HaXOJSIIMXCS TOJ YIJIOM HakjioHa 0 < 359,
JUISE KPUTUYECKOTO TOCKAHHUS B KOJIBLIEBOM
MPOCTPAHCTBE CKOPOCTH (rrona OyaeT paBHA
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CKOpOCTH ¢bmouga B KOJBIICBOM
IIPOCTPAHCTBE , @ 3TO MPUBOJUT K CKOIUIEHUIO
muiaM a Ha 5% HauOonplIero muiama Kak
cieactBue. [ CKBaKuH, HaXOASAIMXCS O]
yrmom O >40°, kputmueckas CKOpOCTh
TOCKaHHS B KOJIbLIEBOM IPOCTPAHCTBE OyAeT
paBHa MMHUMAJIbHOM CKOPOCTH, HE JAOLICH
BO3MOYKHOCTH  00pa3oBaHUs  CKOIUJICHHUS
[1aMa HeTmoIBMKHOTO (prronsa.

Ha ocHoBe 1a00paTOpHBIX UCIIBITAHUI
IIOJIHOTO MacuTaba BBISICHUIOCH 4YTO, IIPU
CKOpPOCTH ¢bmonsa B KOJIBLIEBOM
npoctpaHcTBe Oosbime ueM 120 ¢yr/muH.,
HE3aBUCHMO OT  ymla  HCKPUBJIEHHUSA
CKBAKMHHOI'O CTBOJIa PEOJIOTUSl pacTBOpa
MaJIO BIMSET 0 M3BJIEYEHUE NPOOYPEHHBIX
IJIaMOB WJIM COBCEM HE BIUSET. B ckBaxknHax,
UMEIOIIMX  OOJbIIME yIJIBl HAKJIOHA OT
seprukamu ( 0 > 40°), n1a oumcTKM cTBONA
3¢ deKTUBHO MPUOABIATH OYPOBOMY PaCTBOPY
YUCTOU BOJBI.

JInst BA3KMX PacTBOPOB IIOJIOKEHHE
OypUJIbHOTO HHCTPYMEHTAa B CKB@XUH TEM
CTBOJIE /Il OYMCTKH CTBOJIA ABJIIETCS BaKHBIM
¢akTtopoM. B ckBakmHax OoJbIIOrO yria
HAaKJIOHA OT BEPTUKAJIU OTKJIOHEHHUS OT LIEHTpa
IIPU IIepexo/ie OT MO3UTUBHOIO MOJ0XKEHUS K
HEraTUBHOMY YBEJIMYMBAIOTCS
THJIpaBIMYecKue TpeOoBaHHUA K OYHCTKE
ckBakuHBL. [Ipu OypeHuu ¢ uyucToil BOJOM
MIPOUCXOJUT 00OpaTHOE SIBJICHHUE.

VBenuueHue IUIOTHOCTH  OypOBOTO
pacTBopa — €CIH 3TO CONPOBOXKIAETCS C
YBEJIMUEHUEM BSI3KOCTH, TO OYMCTKA CTBOJIA B
HEKOTOpOoM creneHu ymy4dmaercs. [InmoTHocTs
pacTBopa B CKBa)XMHaxX OOJBLIOrO yria
HaKJIOHa OT BEPTUKAJIH ellle OOJIbIIe BIUIET Ha
OYHUCTKY CTBOJIA.

[Tpu GonbiIMX yriax HakJOHAa CTBOJA
OT BEpTUKAJM, 3aTPyIHSAETCS H3BJICUCHHE
niamMoB  Oojiee  MeHblIero pasmepa. llpu
CpPaBHHMBAHMHU C 3THM, B CKBa)XKMHAX C MaJIbIMU
yriamMM  OTKJIOHEHHA  OT  BEPTUKAIU
CTaHOBUTCS BO3MOKHBIM 0OoJiee Jierdye TOCKaTh
IUIAaMOB  CPEHEr0 pa3Mepa IIJIaMOB 11O
CPaBHEHHIO KaK MEHBIIUX WM HauOOJbIINX
IIJIAMOB.

C yBenMueHUEM CKOpPOCTH OypeHHs
YBEITUYMBACTCS THAPABINYECKUE TPeOOBaHUS
7Tt 9P HEKTHBHON OYMCTKU CTBOJIA CKBAKUHBI
OT IIJIAMOB.
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B BepTUKaIBHBIX CTBOJAX BpalllEeHUE
TpYOBI MaJIO BJIMSET 110 CPABHEHUIO K OUMCTKE

CTBOJIA. B HAaKIOHHO-  HAaNpPaBJIEHHBIX
CKBOXUHAX BJMSHUC BpAIICHUS OypHIbHOU
TpyObl  ObiBaeT Oousbme. CrenuaibHbIE

UCCIIEJIOBaHMS TOKa3bIBAIOT, YTO BpallEHUE
OypHIIbHOU TpyOBbI OyJIET MHOTO yBEITUYHBATH
CKOPOCTh M3BJICUEHHS [IaMa U3 CKBAXXHUH
OOJIBIIIOTO yIJla HAKJIOHA OT BEPTHUKAIU U W3
TOPU30HTANIBHBIX CKBAYKUH.

Tema  paccmarpuBaemas B CTaTbe
aKTyallbHa, TaK Kak uMeeT OoJblIoe
MPAKTUYECKOE 3HAYEHUE JJISI Ka4yeCTBEHHOTO
OypeHuss HE(TAHBIX U Ta30BBIX CKBAKHUH 0€3
OCIIOKHEHHM. I3BeCTHO 4YTO, KadeCTBO
OypeHHsI TECHO CBSI3aHO C KaueCTBOM
UCIIOJIB3YEMOT0 OYpOBOTO pacTBOpa, KOTOpOe
yCTpaHSET BCSIKUX MPOSBICHUHN, MOTTOMIEHUI
¥ IPUXBATOB HHCTPYMEHTA.

BricokokauecTBEHHBIM OypOBBIM
pacTBOpoM MpoOypeHa TIIyOoKash CKBaKHMHA
(okomo 6000m rmyOunbel) Nel24 B raso-
KOHJIEHCATHOM MECTOPOX/IeHUH bysuia-nenus.

BBuny TOoro 4ro, BBICOKOKAYE€CTBEHHBIN
OypoBOl pacTBOp yCTpaHSE€T BCE BHUJIbI
IPOSIBIICHUH, U3II0KEHHBIE (DAKTHI B CTAThE HE
MOT'YT TPUBECTH HHUKAKOTO Bpela 3KOJOTHIO
OKpYKaroIlEe Cpebl.

BBIBOZIBI M pEKOMEHTALINH.

1.Ouunctka CTBOJIA Oypsimeics
CKBaXHHBI MOXET CO37aTh MPOOJIEMBI, TaKue
KaKk MpeXJIEeBPEeMEHHBI M3HOC  JI0JIO0Ta,
npuxBaT OypoBOW TpyOBI, THAPOPA3PHIB
I1acTa, moTepu OypoBOro pacTBOpPa, BEICOKUI
KPYTSIIMA MOMEHT M PACTSHKEHHE KOJOHHBI
OypUIbHBIX TPYO.

2. [Ipu onepanusax CITyCKa
OYpHIILHOTO HHCTPYMEHTA B CTBOJI CKBAKHHBI,
CKOIUIEHHE IIJJaMOB BOKpPYr  3a00iHOro
arperata MOXeT TPUBECTH K MPHUXBATY
OypHJIbHBIX TPYO.

3. Ha mpouiecc u3BiI€YEHHs LUIAMOB
BIMSIFOT ~ CIIeAyIomme (aKTOpel: CKOPOCTh
pacTBOpa B  KOJBIEBOM  IPOCTPAHCTBE,
CKOPOCTh  CKOJDKCHHS [UIAMOB, PEKUM
Te4eHUs (UIIOMJOB H MUIAMOB, HPOQHI
CKOpPOCTH TEYEHHsI, POpMUpOBaHHUE MITAMHON
3aJIe)KM B CKBAXXKMHE, CKOPOCTh BpAIEHUS
OypwibHOI TpyObl M HaKJIOHOCTH CTBOJA
CKBQKUHBI.
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4.C yBennueHHeM CKOPOCTH OypeHus ,
YBEJIMUMBAETCS  CKOIJICHME  UIaMOB B
KOJIbIIEBOM ITPOCTPAHCTBE.

5. Peonoruveckue cBoiicTBa OypoBOTO

YBCIUMYCHUCM BA3KOCTHU, TO OYHTKaA CTBOJIA
YIAY4IIaeTCsl.

7. Bpaienue 0ypuiibHO#M TpyOBI OyaeT
MHOTO YBEJIMYMBATH CKOPOCTH H3BIICUCHHUS

pacTBopa TakXe BIMSET Ha BBIHOC I1IJIAMOB CO nuiama U3 CKBAXKUH C OOJIBIINM YIJIOM
CKBa)KMHBI. HAaKJIOHa OT BEPTUKAIU M T'OPU30HTAIBHBIX
6. YBenudyeHue IUIOTHOCTU OypoOBOTO CKBa)XMH.
pacTBopa €CiIM 3TO COIPOBOXKIAETCS  C
JUTEPATYPA

1. S.M.Quluyev “Neft vo qaz quyularinin qazilmasi1” I'ocroprexusaar- Baksi-1963. Soh.95-153.
2. FO.M. TloaropHoB DKCILTyaTallMOHHOE M pa3BeqoyHoe OypeHue Ha HedTh u ras. Soh. 75-
92.Mocksa u3a. « Hegpa» 1996.
3.C.C. Azar, Q.Robello Samil Qazma miihandisliyi. SOCAR-AQS. Baki-2014 . soh.36-57.
4.Mustafayev S.D.,Zeynalov R.M.,Ponahov R.N. “Darin quyularin qazilnasinda tozahiirlo
miubariza Gsulu”. ANT,Ne07-08, 2016,50h.15-20
QAZIMA PROSESINDO QUYULARIN YUYULMASI MOSOLOSINO DAIR
S.9. Rza-zads, S.0. Baxsaliyeva, R.H. Valiyev, F.N. Ismayilov, V.Z.Mahmudova
Azarbaycan Dovlat Neft va Sanaye Universiteti

Moagaloada, qazma mahlulunun asas funksiyalarindan birinin, yoni qazilan quyu liilasinin,
quyudibinin va saroskali gazma baltanin diglarinin lazim olan tomizliyinin tomin edilmasinin rolu va
ohomiyyati barodo sorh edilmisdir. O problemlor gostorilmisdir ki, hansilar quyu lilasinin
tomizlonmoasilo yaradila bilar, hansilar onlarin aradan qaldiralmasi {igiin baha basa galon todbirlarin
todbiqini talab edirlor.

Burada geyd edilmisdir ki, slamlarin halgavi fozadan ¢ixarilmasi prosesine asagidaki amillor
tosir edirlor: mahlulun harokat siirati, slamlarin siiriisma siirati, slam yataginin formalagmasi, qazma
stirati, borunun firlanma siirati, liillonin maliyyati va s.

Qazma siirotinin artmasi ilo quyuda slamin yigilmas: artir. Qazima dorularmin firlanma
slirotinin artmasi1 vertikal quyularda slamin ¢ixarilmasini yaxsilasdirir.Qazma mohlulunun reoloji
xassalori quyu liilosindon slamin ¢ixarilmasina tosir edirlor.

Qazma mohlulunun sixliginin artmast liillonin tomizlonmoasi prosesini yaxsilasdirir.
Acar sozlor: quyularin yuyulmasi, slamin ¢ixarilmasi, baltalarin yeyilmasi, alotin tutulmast,
lilonin tomizlonmosi, gazma siirati, borunun firlanmasi, mohlulun sixligi, reoloji xassalari.
ABOUT THE DISPOSAL OF WELLS iN THE DRILLING PROCESS
S.A. Rza-zade, Sh.O. Bakhshaliyeva, Valiyev RH, Ismayilov FN, Mahmudova V.Z.
Azerbaijan State University of Oil and Industry

The article comments on the role and importance of ensuring the proper cleaning of one of the
main functions of the drilling fluid, namely, the drill hole, the drainage well and the drill bit of the
ax. The problems are those which can be created by cleaning the wells, which require the
implementation of costly measures to eliminate them.

It was noted here that the following factors influence the process of extraction of cuttings:
the speed of the solution, the rate of sloping, the formation of the slag bed, the drilling speed, the
speed of the tube rotation,

Increasing drilling speeds increases sludge accumulation in the well. An increase in the
rotation speed of the drill holes improves the removal of sludge in the vertical wells. Rheological
properties of the gaseous solution affect the removal of sludge from the well.

Increasing the density of the drilling fluid improves the lubricant cleaning process.

Keywords: washing of wells, removal of sieves, eating axes, holding of tool, cleaning of
louvre, drilling speed, pipe rotation, density of solutions, rheological properties.
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UOT:66.0.631
NEFT KARBOHIDROGENLORINDON XLOR TOROMOLORININ EMALI
Magistrant M. V. Mirzayev, A.N.Quliyeva
Azarbaycan Dovlat Neft va Sanaya Universiteti
Acar sozlar: kreking qazlar, piroliz qazlar1 propan-
propilen PPF, butan-butilen BBF fraksiyalari, neft
karbohidrogenlorin emali, xlorlagsma reaksiyasi

H.Oliyev adina neft emal zavodunun krekinq
qurgusunda yaranan krekinq qazlarinin oksar
hissasi sadoco yandirilir (fakel qazlari) vo ya
effektiv sokildo istifado edilmir. Masalan,
alkilladirilma, izomerlosma, polimerlosmo,
krekinq qazlart (propan-propilen PPF, butan-
butilen BBF fraksiyalar1) prosesin xammali
kimi istifado olunur vo yiiksok oktanli benzin
komponentlor1 oldo edirlir, naticads yens do
alinan mohsullar daxili yanma miiharriklorindo
yandirilir.

Bu vaziyyat yolverilmozdir, ¢iinki kreking
qazlarin ~ ohomiyyatli  hissasini qiymatli
olefinlor togkil edir, vo bunlardan qiymati az
olmayan, sonayedo istifado olunan mohsullar
( masalon, monomerler, aldehidlor, ketonlar,
asidlor vo esterlor ) almaqg olar. Bu gazlarda
demok  olar ki, bitin = doymamis
karbohidrogenlor tomsil olunur, lakin onlarin
hor birinin torkib faizi asagadir. yoani neft
kimya ti¢iin kreking qazlart qiymotli, amma
asagl potensialli xammaldir. Bu sabobdan,
olefin talablorina cavab vermok iigiin neft-
kimya miiassisalori Sumqayit Etilen-Polietilen
zavodunun EP-300 qurgusundan oldo edilon
piroliz qazlarini da istifado edirlor [1].

Bu baximdan krekinq veo piroliz qazlariin
birgo islonmosi ticin kimya texnoloji
kompleksinin yaradilmasi ideyas1 olduqca real
vo miimkiindir. Belo kimyavi kompleksin isi
respublikada xalq tosoriifatin1  talob olunan
xammalla tomin etmoak ti¢lin boyiik iqtisadi
imkan yaratmis olard1 vo otraf miihito zorarlor
bir neg¢o dofo azalardi vo bundan slave, piroliz
qazlarinin olavo istifadasi sayssinds kreking
gazlardan daha tam istifado etmoyos imkan
verardi.

Cox Ttsullu neft karbohidrogenlorin emali
arasinda vacib yerlordon birini xlorlagma
reaksiyalar: tutur. Bu reaksiyalarin moahsullari
texnikada, kond tosoriifati vo moaisatdo
ovozolunmaz yer tuturlar. Yiiksok reaksiya
gabliyystino malik olduglarina gors is9, iizvi
sintez l¢lin miithim araliq mohsullardir.
Sadalanmis sobabloro goro onlarin sonays
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miqyasinda alinmasi {sullarmin  tapilib,
islanmasi, bu sahada isloyan tadqigatgilarin har
zaman aktual mogsadi olub.

Xlor téromoaloarinin asas 3 alinm tsulu
movcutdur:

- karbohidrogenlorin xlorlagdirilmast;

- doymamis karbohidrogenlarin
hidroxlorlasdirilmast;

- polixloralkanlarin dehidroxlorlagsmasi

Bu tisullarin har biri ham praktiki, ham

da noazori baximdan maraghdir. Lakin doymus
karbohidrogenlorin resursu doymamis
karbohidrogenloro nisboton stiinliik toskil
edir. Bu sobabdon mohz onlarin cevrilmass (0
cimlodon  xlorlasma) proseslarinin
oyronilmasi  daha ohomyatlidir. Tarkibindo
miixtalif funksional qrup, masalon vinilxlorid,
allilxlorid, xloren anhidrid, xlorstirol vo sair
monomerlorin  sintezi xalq tosoriifati tiglin
onamlidir.
Belo monomerlorin osasinda alinmis polimer
materiallar, funksional qruplari olmayan
polimerlorlo miigaisodo bir sira distiinliiklorlo
forglonirlor. Masalon: 78% xlorlu etilenglikol,
xloendikov anhidridi ilo miiqaisodo daha istilik
miigavimatli, istilik davamli material almaga
imkan verir.

Ona goro do Kkarbohidrogenlorin
xlorlagmasinda vacib yeri xlor
karbohidrogenlorinin sintezi tutur.
Karbohidrogenlorin sintezinin on rahat tisulu
hortorafli xlorlagdirilma da ola bilor, lakin
zoncirvari  xlorlasma  reaksiyast  yiiksok
ekzotermikdir vo partlayls bas vermasinin
ehtimali artir, bu sobab prosesin sonayedo
totbigini mohtudlasdirrir, vo ya da miimkiin
olmaz edir.
Reaksiyanin
qaldirilmast

partlayis xarakterinin aradan
ticlin - mixtolif dsullar toklif
olunmusdur. Masalon, reaksiya qarisiginin
proses {liciin inert olan qazlarla (azot, xlorlu
hidrogen, karbon gazi vo s.) durulasdirmagq.
Belo texnologiya partlayis ehtimalin1 azaldir,
lakin basqa ¢atinliklor yaradir: reaksiya
mohsullarinin kondensatlagdirilmasi, tutulmasi
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Vo sonradan inert qazin artigini sistema
dovriyya edilmasi.

Osas reaksiya ilo yanasi bu prosesdos bir sira
yan reaksiyalar bas verir, masalon reaksiya
naticasinds oamoala goalon  xlorun va xlorlu

hidrogenin karbohidrogenin ikigat rabito
yerindo birlosmasi, osas  reaksiyanin
mahsullarinin xlorlagsma ilo avazi,

qarisigliglarin ~ xlorlasdirilmasi, misal iigiin,
propileninin torkibindo olan propan termik
dehidroxlorlagsma, piroliz vo kondensalosma.
Yan reaksiyalarin garsisin almaq moqsadi ilo

propilenin xlorlasma mohsullari1  darhal
100—50 °S godor soyudurlar.

Sonayeds allilxloridin - maksimal
cixinina nail olmaq mogsadi ilo proses

adiabatik rejimda, propilen va xlor axilarinin
garisma noqtasinds yiiksok axin siiratlori ilo
aparilir. Reaktora daxil olan propilen 340—
370 °S qgodor qizdirilir, xlor iso otraf miihit
temperaturunda  gotiiriilir.  Reaksiyanin
istiliyini xaric etmak ti¢iin propilen bes qat ¢cox
miqdarda gotiiriiliir. Xlorun tam konversiyast 1
saniya miiddstindo bas verir. Osas reaksiya ilo
yanasi, alinan xlor vo Xlorhidrogenin ikigat
rabito yerinds bir sira yan birlosma bas verir
[2].[3].

Bu ¢atinliklori aradan qaldirmagq ticiin Hassin
qaz fazasinda parafinli karbohidrogenlarin
xlorlanmasinast  elmi  oasarlorinda  etdiyi
naticalorin rolu boyiik olub. Propileni bir nega
gat ¢ox miqdarda gétriilon  propileni
xlorlagdirirlmalidir.  Propilenin  torkibinds
propan olmamalidir, ¢ilinkii o, xlorlagdirma
zamani qaynama temperaturu xlorlu allilin
qaynama temperaturna yaxin olan 1- vo 2-
xlorpropan yaradir. Miixtalif yerlords xlor
artighglarinin qarsisint  almaq  Ugiin,
reaksiyaya giron qazlarin yiiksak siiratinii va
effektiv qarigdirilmasini tomin etmak lazimdir.
Kreking vo piroliz qazlarindan ayrilan propan-
propilen fraksiyalarinda propilen va propanin
nisbi torkibi forglidir - krekinq qazlarindan
olds edilon fraksiyada propilen konsentrasiyasi
30-40 % hocm. Piroliz qazlarinda iso 70-90 %
hocm. Propan-propilen fraksiyasinin digor
komponentlori etilen, etan, vo butilenlordir (2-
5%). Bu torkibli qaz bir sira iizvi sintez
istehsallarina  yararlidir, lakin xlorlasma,
oksidlogsmo prosesi vo xiisuson polipropilen
istehsali liclin daha ¢ox qatilasmis propilen
tolob olunur - 99.9 hacm. % vo daha yiiksok.
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Bu hallarda propan-propilen fraksiyasiyasi
olavo rektifikasiya moruz qalir. Ayrilma
prosesi, gaynama temperaturlart  yaxin
olduglar1 sababindan propilen (-47,7 © C) va
propan (-42,1 ° C), ¢atinlosir, lakin ¢ox sayli
bosqab vo yiiksok flegma odoadi soraitinds
aparilarken, onlarin ayrilmasi miimkiindiir. Biz
belo kimyavi kompleks {igiin lahiys yaradmaq
mogsadi  ilo  miixtolif fraksiyalar {giin
xlorlagsma proseslarinin oyranilmasini
qarsimiza magsad qoydug.

Propilenin xlorlasdirilmasi yolu
ila alil xloridin sintezi
Proses “qaynar layda” aparilmisdir. Ik &nco
prosesin osas texnoloji parametrlorinin onun

yiiksoktemperaturlu secicili  propilenin
xlorlagdirilmasi prosesino tosirlori
Oyronilmisdir. Tadgiqatin naticalori codvalds
gostarilib.

350-500° S arasinda xlorlasma
mohsullarinin izopropilxlorid, propenilxlorid,
allilxlorid, dixlorpropilen 1,2-, 13-, 2,3 —
dixlorpropani,  propilenin tri- Vo

polixlortoromalor (cadval ).

Gostarilmis komponentlor dogiq rektifikasiya
Vo (Qaz-maye xromotoqrafiyasi tdsulu ilo
identifikasiya olunmusdur. Verilmis intervalda
temperatur artdiqca allilxlorid ciximi 450°S-
da maksimuma c¢atmigdirs  64,1% ¢oki
(cevrilmis propileno goro hesablanmig). Bu
zaman basqa mohsullarin  cixim1  clizi
doyisorkon, dixlorpropanlarin ¢iximi kaskin
sokildoa artir.

Propilenin xlora molyar nisbatini 1:1 don 5:1
dok artiranda (450°S temperatur, propilenin
verilma siirati 75,6 g/saat pemzanin hacmi 250
sm®) ciximin doyismo gradienti yiiksok olmasa
da, alilxloridin ¢iximu fasilasiz artir. Reaksiya
mohsullarinin ~ torkibindo monoxlor
toromalorinin miqdari vo ¢iximi artir, di, tri vo
polixlor tdromaloriningiximi  isd azalir.
Propilenin xlora 5:1 nisbatindo alilxloridin
cevrilmis propilena gora ciximi 66,6% catir.
Hocm siiratinin 198,0 don 291,0 saat® dok
artirilmast (450°S temperatur, propilenin xlora
olan molyar nisbati 2:1), monoxlortéramalara
g0ra selektivliyin artmasi ilo miisahids olunur,
propilenin  iimumi konversiyasinin  cuzi
migdarda doyismasi bas verir.

Verilmo siirati 291,0 saat™ oldugda reaksiya
mohsullarinda alilxloridin miqdar1 62,0% goKi
toskil edir.
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Propilenin  qgaynar lay katalizatorunda
xlorlagdirilmasi prosesina kontaktin tobiatinin
tosirinin 6yranilmasi ticiin bir sira xirda dispers
materiallar sinaqdan kegrilmisdir:  perlit,
pemza kvars qum.

Xlorlasma 450°S temperatur, propilenin xlora
olan molyar nisboti 2:1, propilenin verilmo
stiroti 75,6 g/saat, xlorun verilmo siiroti 64
g/saat, hocm siiroti 242,0 saat™, soraitinda
kegrilmisdir.

Toadgigatlarin naticalori codvaldo gostarilib
(cad 1). Goriindiiyii kimi alinan katalizatlarin

fraksiya torkibi  kontaktlarin tabistindan
ashidir.

Pemza osasinda alinmis katalizatin torkibina
60,5%, perlit osasinda alinmis katalizatin —
55,4%, kvars qumu osasinda alinmig
katalizatin-50,5%  allil  xlorlu  daxildir.
Katalizatin miitloq ¢iximi  togriban eyni
olmusdur.

Beloliklo, temperatur 450°S, propanin xlora
nishoti 2:1, hocm siirati  142,0 saat?, osas
mohsulu xlorlu allil olan reaksiya bas verir.

reaksiyanin ¢iximi - 60,5%

Codval 1
Kontaktin tabiatinin propilenin xlorlagmasi prosesinds alinan mohsullarin ¢iximina tosiri
Katalizator- kontakt Reaksiya mohsullari Pemza Perlit Kvars qum
Alinib, ¢oki %
Katalizat 44,7 44,9 43,1
Xlorlu hidrogen 23,4 23,8 23,7
Reaksiyada istrak etmomis propilen 31,0 30,1 31,8
Itkilor 0,9 1,2 1,4
Reaksiyada istrak etmis propilena goro hesablanmis
xlorlu allilin ciximi %% 64,1 59,2 52,8
Katalizatorun gostoricilori
dz° 0,9883 1,1009 1,1060
nz? 1,4290 1,4500 1,4360
Baslanqic qaynama temperaturu,®S 20,9 20,1 20,0
Katalizatorun torkibi ¢oki % 14,8 15,0 13,4
Dixlorpropan 3,9 2,8 2,9
Propenilxlorid+izopropenilxlorid 60,5 55,4 50,3
Allilxlorid 3,1 6,4 8,0
1,3-dixlorpropilen 6,8 12,3 16,0
2,3-dixlorpropilen 9,5 6,6 7,4
Propilenin trixlortéromalori 1.4 15 2,0
Polixlortéramalor

Qeyd: prosesin sabit parametrlori: temperatur-450°S propanin xlora nisboti 2:1,

propilenin verilmas siirati-75,6 g/saat, xlorun verilms siirati-64 g/saat,

tocriibonin miiddati -2 saat, kontakt hocmi- 250mm?,

Natica

Propilenin xlorlasdirilmasi yolu ils alil xloridin sintezi “qaynar layda” aparilmigdir.
Katalizator miioyyon edilmisdir. Reaksiyanin optimal soraiti miioyyon edilmisdir.
Reaksiya mohsullarinda doymamis xlorlu téromaslarinin basqa reaksiya mohsullarina nisbatan
ustlinliik fakti, se¢ilmis soraitds oavazloyici xlorlasmanin ardicil marhalalarinin selektiv bas
vermasinin naticasidir.
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INIEPEPABOTKA XJVIOPITPOU3BO/HbIX U3 HE®TAHBIX YIVIEBOJOPOAOB

M.B. Mup3oeB, A.H. I'y1ueBa
AzepOaiipxanckuii I'ocynapcreennniii Yausepcuter Hedru u IlpombinienHocTu
C uenpro cO3AaHUSA XUMMUYECKOIO KOMIUIEKCAa IO MepepaboTKe He(QTSHBIX YIVIEBOAOPOIOB ObLI
U3y4eH IPOLECC CHHTE3a XJIOPCOAEpkKAIUX YriaeBoaopoaoB C3 OKUCIUTEIbHBIM XJIOPUPOBAaHUEM
IponaHa  CMEChI0 XJOpa W BO3AyXa. OTOT Hpolecc NpeAcTaBiIseT co0oi OAHOBPEMEHHO
IIPOTEKAIOIINE IBE PEAKLMK: BHAYAJIE IPOUCXOAUT XJIOPUPOBAHKE IIPOIIAHA, 3aTE€M BBIICIUBIINNCS
XJIOPHUCTBIM BOZOPOJ OKHCISAETCS KMCIOPOIOM BO3/yXa, a 3aTEM IOJIyYE€HHBIN XJIOp B JaJIbHEHIIEM
pearupyer ¢ He BCTYIIMBIIMM B PEAKLUIO IIporaHoM. HaliieHsl ONTUMalIbHbBIE YCIIOBUS IIPOBEICHUS
poruecca.

PROCESSING OF CHLORINE DERIVATIVES FROM PETROLEUM HYDROCARBONS
M. V. Mirzayev, A.N.Guliyeva
Azerbaijan State University of Oil and Industry
In order to create a chemical complex for the processing of petroleum hydrocarbons, the synthesis of
chlorine-containing C3 hydrocarbons by oxidative chlorination of propane with a mixture of chlorine
and air was studied. This process consists of two reactions simultaneously: first, propane is
chlorinated, then the hydrogen chloride released is oxidized by oxygen in the air, and then the chlorine
subsequently reacts with unreacted propane. Found optimal conditions for the process.
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ETILEN- PROPILEN BIRGOPOLIMERININ MEXANIKI XASSOLORINO
VULKANIZASIYA PROSESININ TOSIRININ TODQIQi
Magistrant E.V. Mirzazada, K.S. Sixaliyev
Azarbaycan Dovlat Neft va Sonaye Universiteti
Kerem_shixaliyev@mail.ru
Asarsézlar:etilenproplen,kompozisiya,sin,sopolimer,vulkanizasiya,modifikasiya,rezin,fiziki-
mexaniki xasso,barklik,metalla slago,qocalma,plastiklosdirici,govda rezinlori polimer, doldurucu,

Kompozisiya.ekologiya.

Etilen-proplen birgopolimerlari osasinda
miixtalif kompozisiyalarin hazirlanmasi {igiin
doldurucu kimi istifado edilo bilon vyerli
xammal monbaloari asasinda tobii materiallar vo
sonaye tullantilar1 segilmisdir, onlarin torkibi
Va xassolori tadqiq olunmusdur [1-2]

Etilen-Propilen kaugukuna olan maraq onun
giymatli xassoloro malik olmast ilo izah edilir.
Etilen-propilen kauguku (SKEP) yiiksak fiziki-
mexaniki  gostoricilorlo  yanasi  yiiksok
elastiklik, temperatur, ozon miihitlorin tasirino
davamlidir. ~ SKEP  yiiksok  dielektrik
xassalorine malik olmagqla yanasi asagi sixliga
Vo maye doyarina malikdir.

Bununla yanagi SKEP-in zoif wvulkaniza
gabiliyyati ingrediyentlorls pis garismasi va an
osast kiikiirdlo vulkanize oluna bilmamasi,
onun  funksional  qgruplu  polimerlorlo
modifikasiyasint giiniin on vacib vo aktual
mosalasi edir.

Hazirda miixtolif elmi istigamatlor {izro
todgigat aparan alimlor bu problemin miixtalif
aspektlori ilo magguldurlar.

F.F. Koshelev, B.A. Dogadkin, N.D. Zaxarov,
A.Q. Svarte, F. Bolduin, M.E. Odam, D.Pol, S.
Nyumen, M. Rigardson, C. Menson, L.
Sperling 6z elmi-todgigat asarlorinds polimer
qarisiglarinin modifikasiyasiin elmi-tacriibi
osaslarii vermislor.[2-3] Bu isulun {istiin
cohati  movciid texnoloji  proses Vo
avadanliglardan istifads edilmasidir.

Bu isdo modifikasiya objekti kimi xammal
monbayi, yiiksok fiziki-mexaniki, o ctimlodon
istiliya vo ozona qarst davamliligi vo basqa
olverigli ~ xassolori  olan  etilen-propilen
brgopolimerlori  (EPB) va onun osasinda
polimer garisiglari se¢ilmisdir. Bu onunla izah
olunur ki, hazirda sin vo rezin-texniki
momulatlar1 istehsalinda genis istifado edilo
bilocok EPB-nin az doymamislq, yag vo
holledicilor  tosirinde  davamsizliq, basqa
kauguklarla pis garisma, metal vo kordla pis
olago, gec vulkanizasiya vo basqa maonfi
xassalorino  gora istifadesi mohdudlasir vo
lazimi sahalords onun istifadasi ¢otinlosir.[5].
Rezin qarisigs reseptinin tartibi
Oliqoefireakrilatla doldurulmus etilen-
propilen  birgopolimerlori asasli rezinlarin
modifikasiyast prosesinin todgiginds ilk
novbado rezin qarisiginin torkibi mioyyon
olunmusdur. Modifikasiya olunmus va
modifikasiya  olunmamis etilen-prorilen
birgopolimerlori  osaslinda kompozisiyalarin
torkibino miixtalif torkibdo ingrediyentlor
olavo edorok kompozisiyalar hazirlinmigdir.

.Miigayiso liclin
modifikatorsuz(Difenilolpraponin  dikaprilat
oksiproplen efir)vo  modifikator istifads

etmoklo dos rezin qarisigi hazirlayaraq onlarin
vulkanizatinin  alinan  rezinin  medaniki
xassalorino neco tosir gostordiyi miioyyan
olunmusdur.Alinan naticolor coadval 1-do
verilmisdir:

Modifikasiya olunmus vo modifikasiya olunmamis etilen-prorilen birgopolimerlori osaslinda
kompozisiyalarm torkibi

Cadval 1
Miqdar1 k.h.
Komponentlorin ad1 I ] 1] v \Y VI
SKEP-60 100 | 100 | 100 | 100 | 100 100
Steatin tursusu 1,0 1,0 1,0 1,0 1,0 1,0
Tiurum (TMT) 15 | 15 1,5 15 1,5 1,5
Kaptaks (MBT) 05 | 05 0,5 0,5 0,5 0,5
Zn0O 50 | 50 5,0 5,0 5,0 5,0
Texniki karbon (P-234) 50,0 | 50,0 | 50,0 | 50,0 | 50,0 50,0
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Kiikiird 20 | 2,0 2,0 2,0 2,0 2,0
Difenilolpraponin dikaprilat oksiproplen efiri — 0,5 1,0 1.5 2.0 2,5
Laboratoriya soraitindo rezin qarisiginin vulkanizatlarin alinmasi tigiin rezin qarisiqlari
hazirlanmas1  laboratoriya  vardanasinds vulkanizasiya olunmalidir
aparilmigdir. Vulkanizasiya prosesi hazirlanmis rezin
Rezin qarsiqlarinin  vulkanizasiyasi- qarigiglarinda  155°C  temperaturunda vo
Yiiksok mohkamlik gostaricilorine  malik, miixtolif zaman miiddatinds (10-40 daqigo)
stirtinmoays davamli, bark vo yiiksakelastiklik aparilmigdir. Tadqgigatin naticalari cadval 2-do
verilmigdir:

Oliqoefirakrilatla doldurulmamis va doldurulmus etilen-propilen birgspolimerlori asash
rezin qarisiqlarinin fiziki-mexaniki xassalori
Codval 2

Rezin qarigiglar
I 1 i [\ \Y VI

Ne | Gostaricilar

Dartilmada mohkamlik  haddi,

1. 20,7 |21,1 | 246 |215 |18,5 17,3
MPa
g, |10 100% uzanmada sorti| oo ag | 4q 0 137 |34 |28
garginligarginlik, MPa
S - —
3 ‘EAOS a/° uzanmada sorti gorginlik, | 136 | 439 | 142 135 |129 |121
4 Nisbi uzanma, % 380 | 395 |410 |[430 |450 480
5. | Nisbi qaliq deformasiyast, % 14 14 141 | 146 |14,8 15,0
6. | Cirllmaya miigavimat, KN/m 329 |33 358 33,6 |33,1 32,7
7 Sigrama tizra elastiklik, % 40 40 40 39 375 36
8 TM-2 tizra borklik, s.v. 70 70 69 68,5 | 68 67,5
9 Metalla slago mohkomliyi, MPa 140 |150 (165 |154 | 1,52 1,40

Coxdofali dartilmada yorulmaya
10. | déziimliilik (edin.=200%,
v=250d6vr/dag.)

393K temperaturda, 140 saat
miiddatindo  istilikdon  qocalma
11. | omsali:

fp tizro 0,76 | 0,76 | 0,75
gp Uizra 0,41 |042 |0,43

296K temperaturda, 48 saat
12. | middatinda sismo doracasi | 130,5 | 115,0 | 90,8 | 110,7 | 115,2 | 120,
(benzindo) 5

Modifikatorun istiraki etilen-polietilen birgopolimerlori osasinda alinmis reezin qarisiginin vo
vulkanizatin fiziki-Kimyavi, mexaniki va reoloji xassalori todqiq olunmusdur. Todqiqi gostormisdir
ki, etilen-proplen birgopolimerlari asasinda govdo rezinlori alarkon onlar1 modifikasiya etmok
lazimdir

1,25 | 150 |192 (198 |20 2,1

0,73

0.44 0,69 0,67

0,48 0,50

NOTICOLOR
Etilen-propilen sopolimeri asasli kompozisiyalarin qeytri-kafi xassolori onlarin sin vo rezin —
texniki momulatlari istehsalinda istifadasini mohdudlasdirir. Sopolimerin digar komponentlorla birgo
garismasini  vo birgo vulkanizasiyasini yaxsilaxdirmaq moqQsadlo etilen-propilen sopolimeri
oligoefirakrilatla (MQF-9) modifikasiya olunmusdur.
Rezin garigiginin miinasib resepti tortib olunmus va resept {izra laboratoriya vardonasinds (temperatur
40-60°C, zaman 20-30 dagigo ) bircinsli qarisiq hazirlanmisdir.
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Hazirlanmig rezin qarisigt Baki Rezin-Texiki Momularlar zavodunda, vulkanizasiya sexindos
vulkanizasiya olunmusdur. Optimal vulkanizasiya rejimi (temperatur 150°C, zaman 20 dogigo)
mioyyanlosdirilmisdir.

Vulkanizatin fiziki-mexaniki vo istismar xassalori (dartilmada mohkamlik haddi, 100% uzanmada
sorti garginlik, 300% uzanmada sorti gorginlik, nisbi uzanma, nisbi qaliq deformasiyasi, cirllmaya
miiqavimat, sigrama tlzro elastiklik, TM-2 iizro borklik, metalla slage mohkomliyi, ¢oxdofali
dartilmada yorulmaya déziimliiliik, miiddstinds istilikdon gocalma oamsali, 48 saat miiddatinds sismo
daracasi, agressiv miihitloro davamligi) 6yronilmisdir.

MQF-9 tsikli oliqoefirakrilat plastifikatorunun miixtalif qarisiqli kompozisiyalara miioyyan migdarda
olavo edilmosi vulkanizatin xassolorini yaxsilagdirilmasina sobab olur, o ciimladon, qarisiqda
komponentlorin qarsiliqlt dispersiyasinin yaxsilasmasi ilo alagodardir. Plastifikatorun daxil edilmasi
kompozisiyalarin ¢oxdofali dartilmadaya (Eqin. =200 %, V=250d6vr/daq.) dayanigligini 1,5 mindan
1,92 min tsiklo gadar, metalla slage méhkomliyi 1,20-don 1,65 MPa —a goadar artir. Bu gostaricilor
sanayeds istifads olunan sin govds va diafragma rezinlorinin uygun gostaricilarindon tstiindiir[4-9].
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KOMITIO3UIIMN HA OCHOBE 3TUJIEH- IPOIVIEHOT'OI'O COITOJIMMEPA
E. B. Mup3a3age, K.C. llIbixainen

AzepOaiixanckni I'ocynapcreennsnlii Yausepceurer Hedpru u IlpombiiennocTu
Ha ocHOBe STHIIEH-TIPOIUIEHOBBIX COMOJMMEPOB MOJIY4YeHA KOMIIO3UIMH C BBICOKMMHU (DU3UKO-
MEXaHWYECKHUMH CBOWMCTBAMH. B pabote uncmonb3oBaH  XUMHUYECKHX, (PU3UKO-XUMHUYECKUX
METOIOB UCCIIEIOBaHUsI M Ha OCHOBE MOKa3aTelell MX BHIOPOHO METOJI0B MOAU(DUKALIUY .

IToka3aHO,4TO JJI1 M3rOTOBJIEHUS KOMIIO3HMIIMM Ha OCHOBE STWJIEH -IIPOILIEHOBOTO

COIOJIUMEPOB MOXKHO MCIIOJIb30BOBAT B KaueCcTBE MOJU(PUKATOPA CIOKHBIE 3(UPHI U B KaueCTBE
HaITOJTHUTEIb- IPUPOJHBIX MAaTEPUATIOB.
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COMPOUNDS BASED ON ETHYLENE-PROPYLENE COPOLYMER
E.V. Mizezadeh, K.S.Sixaliyev
Azerbaijan State University of Oil and Industry

Based on ethylene-propylene copolymers, compositions with high physicomechanical properties
were obtained. The work used chemical, physico-chemical methods of research and on the basis of
indicators of their choice of methods of modification.

It has been shown that for the manufacture of a composition based on ethylene-propylene
copolymers, esters can e used as a modifier and natural materials as filler.
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TEOXUMUWYECKAS TUIIU3AIIASA HE®TEN MEXKIYPEYbS KYPHI U TABBIPPBI
I' A.Mamenos, 3.M.IlamaesB
AzepOaiipxanckuii I'ocynapcreennniii Yausepcuter Hedru u IlpombinienHocTu

Annomayun: B cmamve npusoosamcs pesyibmamsl uccie0osanus Hegpmei medxcoypeuwvs Kypol u

T'abappvr memooom 2azoxcuokocmuoi xpomamozpagpuu. Conocmasnenue >mux Hegpmelli no

PA3TUYHBIM 2EOXUMUYECKUM NAPAMEMPam NO380NUN0 OMHECTU UX K €OUHOM) 2eHeMUYecKoMY mMuny

U yKazame Ha poOCME0 Hehmell U 2eHepuUpyIoueco Ux UCX0OH020 OP2aHUIeCcKo20 6euecmsaa.
KuioueBble €10Ba: MEXKIypeubsl, aJIKaHbl, IUKJIAHBL,
apeHbl, MECTOPOXXICHHE, THUNU3auus, HeDTh,
KOppEeJsILtsl, FCHETUYECKUI THII.

N3yuenue 3aKOHOMEPHOCTEN B
VH]IMBU1yaJIbHOM cocTaBe JIETKUX
yraeBoopoioB (YB) Hedrel u KoHIEHCATOB
uMeeT OoJblIOe 3HAYEHHE MJI pPEeLICHHS
BOIIPOCOB, CBSA3aHHBIX C MHUTpanuend U
dbopMupoBaHrEM 170:¢ POMBIIUICHHBIX
CKOIUICHUH, TaK KaK OHU 00JIaJal0T BBICOKOM
MOJIBIKHOCTBIO B HEZIpax U CIIOCOOHOCTBIO K
W3MEHEHUI0O  COCTaBa TPU  CMEHICHUSIX
(a30BbIX PABHOBECUN Ta30KOHICHCATHBIX H
He(TEra3oKOHJICHCATHBIX CHCTEM TMpPU HX
MUTPALH.

C pa3BuTHEM aHAJTUTHYECKUX  METOJIOB
uccieqoBanuii YB  cTajlo BO3MOXKHBIM
pa3pabaTsiBaTh TCOXUMHUYCCKHE
kinaccuukanuu HedTeld Ha Oojiee TOYHOM
MOJIEKYJIIipHOH  ocHOBe.Ha  coBpeMeHHOM
YPOBHE TE€OXMMHUYECKOTO H3y4deHUs HedTe
CTOAT 3aJaud uUx Oosee  JeTambHOU
KOppENALIMM C BBIICTCHUEM T'€HETHYECKUX
THUTIOB.

B nocneanue roasl onyomukoBaH psn paboT
1o HU3yYECHUIO 3aKOHOMEPHOCTEN B
WHIUBUAYAIBHOM COCTaBe HEPTEH pa3InUHBIX
parioHOB IOxno0-Kacnuiickoro
He(Tera3oHocHOro OacceilHa B CBSI3U C
TeOJIOTO-TEOXUMUYECKUMH  YCIOBUSIMU ~ UX
3aneranus [1-5].

Opnako, 3TOT Bompoc g  HedTel
UCCIIelyeMOro paiioHa TpakTHYeCKH He
M3ydacs.

I'enetnueckuii Tun HepTH ompeaessercs
KAueCTBEHHBIM COCTAaBOM M KOJIMYECTBEHHBIM
COOTHOILIEHHEM €€ KOMIIOHEHTOB, Haumbolsee

YCTOMYMBBIX ~ TMPU  JUATCHETUYECKUX |
KaTareHeTHYECKUX peoOpa3OBaHMSIX
OpraHUYeCcKOro BEIL[ECTBA (OB),

XapakTePU3YIOIUMH  POJCTBO  MEPBUYHOMN
HedTH U reHepupytouiero e€ ucxonHoro OB

[3].

51

B psgy reoxumuyeckux HH(GOPMATHBHBIX
O00BEKTOB HAXOIATCS U HU3KOMOJIEKYJISIPHbIE
VB Hedreld, a8 KOTOPHIX HaMH ObUIH
UCIONBb30BaHbl  CIEAYIOIIME  IOKa3aTesu
CPaBHUTEIBHOM OLCHKU:

1) oOmuii CTPYKTYpPHO-TPYIIIOBOM COCTaB
BCeil OEH3MHOBOM (hpaKIHu;

2) COOTHOILIEHHE H-aJIKAHOB U M-AJIKaHOB BO
¢pakusx Cs, Cg, C7, Cs;

3) COOTHOILIEHHE TU- U MOHO3aMEILEHHBIX H-
aJIKaHOB;

4) OTHOCHUTEIIbHOE coJiep>KaHue
reMUHAJIbHO3aMEIIEHHBIX COCIMHECHUH,
MPEICTaBIISIFOIINX co0oif bparMeHTHI
PEIMKTOBBIX COCIUHEHUM;

5) COOTHOILIIECHHE OCHOBHBIX rpym

HapreHoBeix YB (ZLI/ZLII) Bo dpakumsax
C6, C?, C8;

6) KOHLEHTPAllMOHHbIE pPAIbl  HU30MEPOB
ankaHoB cocraBa Cg, C7, Cg, a Takxke 6- u 5-
YIEHHBIX HA(TEHOB.

Pe3ynbTathl HccnenoBaHnil JAHHBIX O COCTaBE
JIETKUX VB npu reOXUMUYECKOM
COIIOCTaBJICHUN HedTel JOLIEHOBBIX
OTJIO)KEHUN MecTopoxaeHur Tapcaamsp.
PycraBu, Camropu, Hunoumunna u Tenetu

CBHUJIETENIBCTBYIOT 0 3HAYUTEITLHOM
npeodnagjaHu  M-aJKaHOB  OEH3MHOBOM
dbpakuuu  HaJ ~ H-aIKaHAMH  BO  BCeEX

paccMaTpuBaeMbIX HEPTSIX U OCOOCHHO B
Hedtu Tenetn (cMm.Tabnuiry). 31ech MHTEPEC
BBI3BIBAIOT JICTAIbHBIC UCCIICIOBAHHUS, TaK KaK
pacrnipenenenue 3oMepoB coctaBa Cs, C7, Cs
3aBUCUT OT reHesuca Hedptu [1,6]. Tlo
BEJIMYMHE OTHOIICHUS H-aJIKaHbI/M-aJIKaHbl BO
¢pakmusix Cs, Cs, C7, Cg Taxke UETKO
obocobnsercs HepTh Tenetu U B HECKOIBKO
MeHbIlel crteneHu Hedpth Tepcmamspa,
KOTOpasi 3aHUMaeT Kak Obl MPOMEKYTOYHOE
MOJIOKEHHE  MEXAY MHUHUMAIbHBIMH U
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MaKCMaJIbHbIMU BEIIMYMHAMU Tenetn (2,7), a MUHUMYM HX COJAEP>KAHUS
paccMaTpuBaeMoro rnapamMerpa. xapaktepeH st Hedrerw Camropu (0,5) wu
HccnenoBanue cymMmMapHOro KOJIM4YeCTBA H- Hunoumunna (0,6), npu s3tom HedTh
aJIKaHOB OEeH3UHOBOM bpaxumn Tapcpamnsapa OIISITh 3aHHUMaeT
CBUJCTENLCTBYET, 4YTO Hamboyiee JeTKue npomexxyrounoe nosioxenue (1,4).
kommoHeHTHI (Cs+ Cg) nmpeobnagatoT B HEPTH
@paxiun He(TeH F011EHOBBIX 0TIOXKeHUH (H.K. - 150°C)
£
) =
H g
a2 N 3R 3|3 R ~ -~ -~ g N = g
g -l - . . (SRS} QO ~ 2| R =272 5} N o © g»
S| E || I LY | M [ EISEISRIEE (R B | B | 5|
g 2 gl gls | E A 2 £ | < 3
= 2 S5 S5 § o o g e o f == % 2 e %
g £ =
2 s
3 i
3
=

Cam-
ropu

29,6 18 11 08 0,5 08 0,5

w
[

1,0 1,9 2,1 18 4,5 0,47 154 | 20 | 03

Tenern | 40,0 0,9 05 1] 025 | 02 0,4 2,7

w
o

1,0 12 18 14 4,9 0,1 0,2 03 | 05

Pyc-
TaBU

26,9 18 1,0 | 085 | 05 0,9 16

N
o)

1,4 14 11 14 2,7 2,8 3,6 64 | 08

Huno-
IIMHH]T
a

48,8 14 1,0 0,8 0,6 0,8 0,6

3,8

0,9 1,6 3,0 19 | 383 0,6 1,6 22 | 04

Tapc-
JAIUIAp

30,1 15 0,8 0,6 04 0.8 14

2,5

0,8 0,9 12 09 | 3,26 2,7 4,5 72 | 06

HccnenoBanne cymMMapHOro KOJIMYECTBA H-
QJIKaHOB  YyKa3blBaeT Ha  IIOBCEMECTHOE
npeobianaHie MOHO3aMEIIeHHBIX YB mpu
OTHOCUTEIIbHOM  MHUHHUMYME B  He]TH
Tapcnamsapa (2,5). [Ipeobananue
MOHO3aMEIEHHBIX CTPYKTYP IPU YCTOWUYUBOM
npeodyiajaHu  M30COEAMHEHUH  BBI3BIBAET
UHTepeC U TpeOyeT AajJbHEeNUIIero yroyHeHusl.
B 3TOM I1aHe JIOTIOTHUTEIBbHYIO
MHPOpPMALIMI0O MOXKET JaTh COJAEp)KaHUEe U
pacnpeielieHne CTPYKTYp € Te€MUHAIbHBIM
3aMEILEHUEM. Nwmerommecs JTaHHbBIE
CBUJETEIBCTBYIOT 0 MUHHUMAJIbHOM
COJIEP’KaHUU YIIIEBOJAOPOJHBIX COEAUHEHUH C
TeMUHATBHBIMHU CBS3SIMU B HedTsIX
Tapcnamnsapa u Pycrasu.

N3BecTHO, 4TO B HU3KOKUIAIIMX (PpaKuusx
He(dTel IMKIaHBl TPEJACTAaBICHBI TeKca- |
MIEHTaMEeTHJIEHOBBIMU CTPYKTypaMu
TOJIOSIACPHBIX U AIKUI3aMELIEHHBIX THUIIOB.
Nwmerotcst cBenenust [6] o mpeobnagaHuu 6-
YJIEHHBIX HAa()TEeHOB HaJ 5-uleHHBIMU B
He(TsAX, 00pa3oBaHNe KOTOPBIX CBSI3BIBAETCS C
OB rymycoBoro Tumna. MccrnenoBanue
CYMMapHOTO KOJIMYECTBa LUKJIAHOB
paccMaTpuBaeMbIX He(pTell CBHIETENBCTBYIOT
0 npeo0iagaHun LUKJIOT€aKCaHOBBIX
CTPYKTYp, kpome HedTu Tapcmamusipa, rae
npeo0IagaroT IUKIONEHTaHOBIE Y B.
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Wsmenenue Bennunnabl otHomenus LI'/II1 Bo
¢bpakuusx Ce, C7, Cg Takke yka3blBaeT Ha
npeoOIagaHne [IUKJIOT€KCAHOBBIX
COCIUHEHMUH, 3a UCKIIOYeHHeM HeTH
Tapcpamisipa, B KOTOPOM B OCHOBHOM
npeoOiagaroT LUKIONEHTaHoBbIe. M3BecTHO,
YTO YJIOBJETBOPUTENIBHBIM KOPPEISATUBHBIM
KpUTEPHEM  MOTYyT  OBITh  JaHHBIE O
COJIEp’)KaHUU YTJIEBOJOPOJHBIX COEAMHEHUH C
TEMUHAJIBHBIMH CBSI3SMH, KOTOpBIE, SBISSACH
CTPYKTypaMHu pPEITUKTOBOM TNPUPOABI, AAIOT
OIIPECIIEHHOE NPEICTABICHUE O XapaKTepe
ucxoanoro OB. JlaHHbIE CBUAECTEIBCTBYIOT O
MUHUMAJIBHOM  COJEP)KaHUU CTPYKTYp C
TeMHHAJIbHBIMU CBSI3SIMU B HeQTsAX PycraBu u
Tapcnamnspa.

B pe3ynbTaTe HCCIIE0BAHUI OBLII0
YCTaHOBJIEHO, 4YTO TryMmycoBeli Tun OB
XapaKTepU3yeTcss OTHOCHUTEIBHO BBICOKOM
KOHIIeHTpauuei B HeM cpeau Jerkux YB (Ce-
Cs) 6enzona u tomyoina (3:5). U3yuenue YB
No3BOJIseT BBLACTUTh HepTH Tapcramispa u
PycTtaBu mo OTHOCHUTENBHO MaKCHMaIbHOMY
COJIepKaHUIO0 OEH30J1a M TOJIyoJda, MpUYeM
BEJTMYMHBI OTHOIIEHHSI OEH30J1/TOYON B 3TUX
HepTsIX  Takke MakcuMaibHble.  Pe3ko
MOHI)KEHHBIM ~ coZiep)KaHMeM  OeH3ola |
Toiyosa otnudaeTcs HegTh Teneru. Hakoner,
WCKJIIOYUTENIbHO  LEHHBIM  TE€HETUYECKUM
MoKaszaTejieM IIpH COIMOCTaBJICHUU He]Ten
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SBIIIETCS KOJNMYECTBEHHOE pachpesesieHue
YB B TrOMOJOTMYECKHX pSgax ajaKaHOB,
[UKIIOTEKCAHOB W IWKJoNeHTaHoB. [locie
COOTBETCTBYIOIICH 00paboTKHn
AQHAIMTUYCCKUX JAHHBIX CTAJIO U3BECTHO, YTO
B IreKCaHOBOM bpakuun (Cs),
MPEJICTABISIONICH MPOAYKT OTHOCHTEIBHO
rI1yOOKUX KaTareHeTUYeCKUX
peoOpa3oBaHUl, paHKUPOBAHHBIC 3HAYCHUS
KOHIEHTpAallMi  ajJKaHOB M  IMKJIAHOB
ompenesNieHbl B oOmedl s Bcex HedTei
MOCIIEI0BATEIHHOCTH, KPOME TapCIalIIPCKOi
Hept, B KOTOpod comepxkanume L1
3HA4YUTENBbHO peBocxoauT LI

Eme Oonpimme pa3nmuums OTPaxKeHbl B
TOMOJIOTMYECKUX PAJaX aTKAaHOB U LUKIIAHOB
reNTaHoOBOM M OKTaHOBOM  (hpakuui,
MOATBEPKIAIOIIUX OTCYTCTBUE €IMHOO0PA3HS
B cocTaBe wuccienymbix Hedred. OcobeHHO
3HAYUTENbHBl Pa3uyusl B paclpeieieHUH
uHIuBHAyaIbHBIX YB Hedtu Tenetu, menee
3HaYUTEeNbHbl - B HedTu Tapcmamnspa
OTHOCUTENIbHO Onm3koir Hedtn Pycrasm.

apeHOB OCH3MHOBBIX (paKUUil IO3BOJISET
IPUATH K BBIBOAY, 4TO paccMaTpUBaeMble
HEe(TH OTHOCATCS K OAHOMY T'€HETHUYECKOMY
TUIy, 3a wuckmoueHueM Hedptu Tenern,
AQHAIUTUYECKUE TAHHBIE KOTOPOH OTINYAIOTCS
OT OCTalbHbIX He(pTeH IOYTH IO BCEM
rapaMmeTpam. JloBOBHO 3HAYUTEIIbHBI
OTJIIMYUS U B TapCIALIIPCKON HedTH, XOTA U
HE B TaKkoW cremeHW, Kak B HedTu Teneru.
JleranbHoe M3ydyeHue HedTel mnpeacraBiser
OTPOMHBIN HHTEPEC KAaK B TEOPETUUECKOM, TaK
U B MPaKTU4EeCKOM oTHowmeHuHu. Heobxoaumo
MIOJYEPKHYTh, YTO TPYAHOCTU B BBISBICHUU
PEJIMKTOB HUCXOAHOM OmoMacchl B OeH3MHax
MOHSTHBI, TaK Kak JIETKue YB mpencraBistoT
co0oif MPOIYKTHI rI1yOOKUX
KaTareHeTU4YecKkux IpeoOpazoBanuii  YB.
Otcrona  HEOOXOOUMOCTb  JlaJIbHEHIero
UCCIIeIOBaHUS HePTEH, HO YK€ MX TSKEIbIX
¢pakumii, XOoTds M  HAa  OCHOBAaHUU
PacCMOTPEHHBIX JAHHBIX MO>KHO
IPEANONOKUT, B pailloHEe MeCTOPOXKIEHUS
Tenetn Hanuuue HapyleHuss TI1yOOKOro

OcranbHble HeTH XapaKTEepU3yOTCs 3aJeKaHUsl,  MO3BOJIIOLIETO  OOBSCHUTH
ONMU3KUM pacinpeneieHueM VB B 3HAYUTEIBHBIC DPA3iU4yusg B pacClpelelIeHUU
TOMOJIOTUYECKUX pAfax UHJUBUYyaJIbHBIX YB YKa3aHHOIO
Takum obpazom, UCCIICIOBAHUE MECTOPOXKACHHUA.
MHJIUBUIYAIbHBIX YDB ankaHOB, LUKIAHOB U

JIMTEPATYPA

1. Mamenos I'.A., Pzaesa C.M., IlamaeB 3.M. K BOo3MOXHOCTH ompeereHusi Bo3pacta HepTu mo
reOXUMHYECKUM MapamerpaM eé cocrtaBa. Azarbaycanda geofizika yeniliklori - Baki,- 2013-Ne 1-2, -
C. 34-38.

2. MawmenoB I'.A., Anuesa T.A., ITamae 3.M.. O npupoHbIX (hakTopax, BIUSIOMIMX Ha COCTaB
ra3okoHjieHcaToB - M3Bectus BTY3-0B Azepbaiimxkana. baky, - 2014, - Ne3, -c. 16-20.

3. Mamenos I''A., [TamaeB 3.M. O poau U reHETHYECKOM 3HAYMMOCTH OMOMapKepOB B F€OXMMUHU
HapTunoB. - M3Bectuss BTY3-0B A3ep0Oaiimkana, - baky, - 2015, - Ne4, - ¢. 7-12.

4. Mamenos I'.A.. K Bonpocy n3MeHeHHs CBOMCTB U cocTaBa He(pTell MPOJYyKTUBHBIX OTIOXKEHUN
ATIIEpOHCKOro MOJIYyOoCTpoBa C TNyOMHOH. - MIHHOBalMOHHAas Hayka B COBPEMEHHOM MHpeE. -
HaByxkoBsI cBeT, - Munck,- No7, -C. 209-217.

5. MamenoB I'.A. I'eoxumus daronnoB bakunckoro apxumenara. - Hayka B cOBpeMeHHOM MUpeE. -
Marep. MexayHnapoaHoit konpepenu, - 15 utons 2018r,- Codus (bonrapus) c. 449-461.

6. [TetpoB An.A. Yraeromopoasl HepTH. M: - Hayka, -1984, - 232 c.

KUR VO QABIRRI CAYARASI NEFTLORINI GEOKIMYOVI TIPIZASIYASI
H.A. Mammadov, Z.M. Pasaev
Azarbaycan Dovlat Neft va Sanaye Universiteti
Tarsdallor, Rustavi, Samqori, Ninosminda vo Teleti yataglarinin neftlorinin benzin fraksiyalarinda
alkanlarin, neftenlorin va arenlorin miigayisali tahlili bu neftlorin eyni genetik tips monsub oldugu
(Teleti yatag istisna olmagla) gonastina golmays imkan vermisdir. Bu eyni zamanda hamin neftlorin
onlar1 generasiya edon ilkin tizvi maddsloro monso etibarilo uygun goldiyini gostarir.
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GEOCHEMICAL OIL TYPIFICATION OF INTERFLUVIAL REGION OF
KURA AND GABIRRI
H.A.Mammadov, Z.M. Pashayev
Azerbaijan State University of Oil and Industry
The comparison of alkanes, naphthenes, and arenes of petrol fractions of oils of Tarsdallar, the
exception of Telety oilfield) to an identical genetic type and point upon relationship of oils and initial
organic matter that generates them.
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UOT 541.64
BIOPARCALANAN POLIMER MATERIALLAR ALINMASI
Doktarant G.H. 9zizova., F.O. Omirov
Azarbaycan Dovlat Neft va Sanaye Universiteti
Acar sozlar: biopolimer, material, otraf miihit, moisot
tullant1, ekologiya,polietilen, polipropilen, bakteria,
gobalok, pargalanma, hidroliz, kompozisiya, plyonka,
lif

Son zamanlar tez-tez “bio” s6ziina rast galirik
ki, bu da mohsulun atraf mihits va canh
organizmo tohliikesiz olduguna tominatdir.
Biopolimerlor digar polimerlora nishoton otraf
miihitdo miixtalif tosirlordon pargalanirlar. Bir
cox polimerlor otraf miihitin tasirindan uzun
miiddotdon sonra pargalana bilirlor. Daha
dogrusu onlar bioloji olaraq pargalnmirlar.
Buna gors bioparcalanan materiallar yaratmaq
polimerlarin stabillosdirilmasi kimi olduqca
miihim shomiyyat kasb edir.

Moaigatdo vo sonayeds istifado olunan
polimer vo polimer materiallar istismardan
sonra tullantiya ¢evrilarok flora vo faunamiza
miihim ekoloji ziyan vururlar. [1-3]. Istismar
soraiti Vo otraf miihitin tasiri
naticasindomakromolekulun destruksiyasi
prosesi gedir vo asagimolekullu birlogsmalor
omolo goalir. Tobii polimerlor (selluloza,
kraxmal, xitin, polipeptidlor vo s.) miixtolif
mikroorganizmlarin tosiri naticasinda
asagimolekullu  birlosmalora  pargalanaraq
hoyati sado formasinda metobolizm prosesinda
istirak edir. [4-5].

Fermentlor katalizator rolunu oynayaraq
polimerin osas zoncirinin qirilmasina sobob
olur. Tokamiil naticasinda spesifik fermentlor
omolo golorok tobii polimerlori dagidirlar.
Masaslon amilaz kraxmal makromolekulasini
dagidir. Fermentlor sintetk polimerlorin
destruksiyasin1 amoalo gatira bilorlor. Lakin
fermentlor poliolefen vo polivinil sonaye
polimerlorinin destruksiyast makromolekulun
dagilmasi proseslarini amala gotira bilmirlar.
Mohz bu polimerlorintullantilari amalo golon
tullantilarin 80%-ni toskil edir.

Biopolimerlor miirakkab téromali polimerlor
olub, yag tursularmin oksid toéromalori
(polioksial kanoatlar- POA). POA- osas

miisbot Xassosi onlarin biouygunlagsmasi vo
ekoloji tomiz olmasidir. Mohz buna goro
onlardan tibbds istifado etmok daha uygundur.
Hal-hazirda 3 ndv biopolimer alinr:
polioksibutirat vo  onun  oksibutiratla
birgopolimeri &) oksiboleratla
polioksibutiratin birgopolimeri.

Polimer materiallarin miixtalif bakterialrin vo
gobaloklorin  tosiri ilo par¢alanmasi iki
morhalodo gedir:

Kimyovi, bioloji vo miixtalif agentlorin tosiri
naticasindo makromolekulun kristalik gofosi
dagilir. Boazi hallarda iso hotta polimerin asas
zonciri monomers goadar pargalanr.
Bakteriyalar vo  goboaloklor  torafindan
makromolekullarin  tokiintiilarinin -~ suya,
karbon gazinin metana qodar pargalaya bilar.
Bioloji pargalanma  polimerin  molekul
kiitlasindan asilidir. Belo ki, makromolekula
no (Qodor boyiikk olarsa onun bioloji
pargalanmasi bir o qodor ¢atin olur. Belo
materiallarin bioloji parcalanmasini
stiratlondirmak ti¢iin onlarin molekul kiitlasini
termiki vo fotoksidlosmo vo ya mexaniki
degradsiya ilo azaltmaq lazimdir. Sonayeds
bioparcalanan = 30-dan  artiq  polimer
gablagdirma, tekstil, kond toSarriifati, tibb,
tikinti vo miixtolif saholords istifads olunur.
Plyonkalar (50%) va liflor (20%) emal olunan
biopolimerlardir.

Hazirda  biopolimerlorin  hazirlanmast 3
istigamatdo apartlir.
Hidroksikarbon tursusu
biopargalanan poliefirlor
Sonaye polimerlorino bioparcalanma xassosi
verilmasi

Plastik kiitlolorin istehsalinda onlara tobii
kompanentlor olave etmok

asasinda

Biopargalanan polimerlor 6z qurulus xiisusiyyatlorina géra polietilona (PE), polipropilensa (PP) vo
polistozola (PS) oxsardir. Lakin, bazi biopolimerlar 6zlarindon suyu buraxdiqlarina gérs onlardan bir

sira emal prosesindo do istifado etmok olar.
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Biopargalana bilon polimerlorin tosnifat1 sokil 1-do verilmisdir.

Bioparcalanan polimerlor

ziilalla vaglar Polisaxaridlar neftkimva qansiq
v v v
Gobalak bakteriya heyvanlard Bitkilard
! il il l v v
Keratin Emulsiya Pullulan Selluloza Xitin Nisasta Poliuretan || Nisasta
Fibroin vosk elsinan Alifatik xitozan Selliloza || Aromatik konisas
Kollagen Poliefirlar pektin Poliefirler || ta
elastin PCl, PBC,
‘///////////\\\\\\\\‘ PEC
Tobii sintetik
|

l

RNA, RHB, RHH,
kopoliester

Sakill. Biopolimerlarin tasnifati
Apardigimiz todqiqatlar gostormisdir ki, bioparcalana bilon polimer materiallara tolabat
getdikco artir. Biopolimerlor osasinda hazirlanmis qablasdirma momulatlart mikrorqanizmlarin
(bakteriyalar) kodmoyi ilo otraf miihitdo dagila bilorlor. Umumiyyatlo ogor polimer torpagda vo ya
suda 6 ay mddatids onun kiitlasi tam pargalanirsa onda o bioloji par¢alanan adlanir.
Umumiyyatlo biopolimerlorin amalogalma manboyini sokil 2 do gdstordiyimiz kimi tossoviir etmok
olar.

Pargalanan biopolimerlar

ziilallar qarisiq
Polisaxaridlar neftekimya

N

Mikrorganizmlar heyvanlar
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Bioparcalanan polimerlari sokar
cugundurundan vo ya neft- kimya
xammalindan almaq olar. On sorfali
biopargalanan siid tursusu kondenslogmosi
mohsulu polilaktidir. Onu ham sintetik yolla,
hom do sokorin destruksiyasinin fermentativ
qicqirma ilo alinir.

Plastik kiitlonin biopargalana bilmasi
lclin onu oasason tobii  kompanentlordan
hazirlamaq lazimdir- bu torkibo nisasta,
sellilloza, xitozan, protein daxil ola bilar.

PVX  vo  polietilenterftalatdan  alinan
momulatlarin  biopargalana bilmosi  iigiin
onlarin polimer zancirina biopargalanan tabii
olavalor etmok lazimdir. Lakin avvaldan
Oyronmok lazimdir ki, biopargalana bilon
olavalor polimerin mdohkamlik  xassalorine
neco tosir edir. Biz toyin etmisik ki,
biopargalanan olavolor asagi sixliqlt PE-nin
kovroklik  modulunu  yiiksaldir,  lakin
dartilmada dagidict gorginliyi azaldir. Ancaq
polihidroksibutilat (POB) dartilmada dagidici
gorginliyi asagi salmir. (cad 1)

Coxtonajli sonaye polimerlori PE, PP, PS,

Codval 1
Polimerin dagilmasina sabab olan tabii amillor
Bioloji Kimyovi Fiziki
Gobaloklor Hidroliz Temperatur
(su ilo garsiligh slago) stialanma (ultrabondvsayi)
Bakteriyalar Oksidlagmoa Mexaniki yiik
(oksigen, oksigenin aktiv
formalari-Os, ‘OH, ROO vo s)

Yiiksok sixliglt polietilenlo nisastanin qarisigint hazirlayaraq niimunonin kiitlasinin azalmasi ilo onun
biodestruksiyasini toyin etdik. Alinan gistaricilor codval 2 gostarilib.

Cadval 2
Yiiksok sixligli polietilen vo nisassta asasinda hazirlanmis plyonkanin asas gostaricilori
Kompozisiyanin torkibi Dagidici gorginlik, Biopargalanmanin
YSPE nisasta PMa sroti
100 0 21,3 0
70 30 12,0 40
30 50 7,3 -

Coadval 7-do gorndy kimi adi nisasta istifado etmoklo alinan polimer plyonkanin biopargalanmasi
asag1 soviyyadadir. Odur ki, bu moagsadlo modifikasiya olunmus nisastadan istifado etmok daha
moagsads uygundur. Modifikasiya olunmus nisasta tomiz tobii biopolimer olubasason bitkilarin
koklarindos, tumlarinda va kartof, bugda, qargidali kimi bitkilarin torkibinds olur.
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OBTAINING BIODEGRADABLE POLYMERS
G.H. Azizova, F.A. Amirov
Azerbaijan State University of Oil and Industry
Receipt of the biodecomposed polymers the Biodecomposed polymers can be got by means
of suckling acid - compound that is in a choucroute. It appears at operating of biological catalysts
(enzymes) on the carbohydrates contained in vegetable 6uomacce in a number of industrial and
agricultural processes. Special value this outage chemical npexpypcop (initial component) purchased
lately, because with his help it is possible to get monxmnaktuz is the polymer of suckling acid, easily
decomposed by bacteria, and that is why harmless for ecology.

MHOJYYEHUE BUOPA3JIATAEMBIX IOJIMMEPOB
I'.T'. A3uzoBa, ®.A. AMuposB
AzepoOaiinxanckuii I'ocynapcreennslii YHuBepcurer Hepru u IIpombinieHHOCTH

buopasnaraemple TOJMMEpPBl MOKHO I0Jy4aTh C IIOMOIIBIO MOJIOYHOW KHCJIOTHI -
XMMHUYECKOI0 COEJUHEHMSI, KOTOPOE €CTh B KBalleHOW Kamycrte. OHO oOpa3yercs NpH JeHCTBUU
OMOJIOTMYECKUX KaTalnu3aropoB ((GpepMEHTOB) Ha YIJVIEBOIbI, COZAEpXKAILUecs B pPacTUTEIbHOU
O6uomacce B psijie IPOMBILUIEHHBIX M CEIbCKOXO03SHCTBEHHBIX INpoleccoB. Ocoboe 3HaueHue 3TOT
IIPOCTON XUMHUYECKUN PEKPYpPCcop (MCXOAHBIH KOMIOHEHT) IPUOOpEN B MOCIeIHEEe BpeMs, TaK KaK
C €ro IOMOIIBI0 MOKHO IOJIy4aTh MOJIWIAKTA] - TOJIMMEP MOJIOYHON KHMCIIOTHI, JIETKO pa3jiaracMbli
OaKTepHsiIMHU, a TOTOMY O€3BPEIHBIN ISl SKOJIOTHH.
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ONPEJEJJEHUE HEKOTOPBIX ®U3UKO-XUMHUUYECKHNX CBOUCTB CJAHIIA
JAUAJJIBI (MCMANWJLJIBI)
A.A. IOcudzane, H.®. Canamsane
AsepoOaiixanckuii I'ocynapcrBennbiii Y uuBepcuter Hedgru u IlpoMbinieHHOCTH
narmin.salamzade@gmail.com

B nmanHO#i paboTe BHEpBBIE MPOBEICHO
uccienoBanre AsepOaiiy)KaHCKOrO ClaHIa
Huamner (Mcmawnmel). M3ydeH 3jieMEeHTHBIN
COCTaB ClaHIla, IpoBeleH aHaiu3 Pumepa,
TEXHUYECKUW aHAIU3 U TEPMUYECKUA KPEKUHT
ClIaHIIa. [Ipennoxeno UCII0JIb30BaHUE
MIPOJAYKTOB, IIOJYYEHHBIX B TEPMUYECKOM
KpPEKHUHTE.

B AzepOaiimkane UMEIOTCA
3HAYUTENbHBIE 3anachkl He(PTH, ra3a U FOPIOYNX
crna”ueB. B Hacrosmee Bpems He Bce
MECTOPOXICHUSI CIIAHIEB HW3Y4YEHbl, XOTS
U3Y4YEHHBIE  MECTOPOXKJIEHUS  COCTaBISIOT

oonee 0,5 Mip/. TOHH.
2
1

- c——

KiiloueBble  ¢JIOBA: TOPIOYMM  CIIAHEl, AHAIU3
duiiepa, 3JIEMEHTHBIN COCTaB, TEXHUYECKUI aHAJIU3,
KeporeH, MUHEpajbHas  4acTb, TEPMHUYECKUN
KpEKMHI, CMOJIa cllaHlla, Ia3, JIETy4Hue BEIIECTBA,
OpraHUYECKUM yTiepol, TuodeH, OuTyM.

Hamnu paccMOTpeH claHel
mectopoxaeHus Juamsl. (Mcmanmbn).

HamMyu wu3ydeH »deMEHTHBIM COCTaB
claHua, nOpoBeneH — aHanuz  Duiepa,
YCTaHOBJEH THUII KEpPOreHa U IPOBEACH
TEPMUYECKHUI KPEKHHT cianmna. [1,2,3]

Jns nmpoBenenus ananuza duinepa Ha
nabopatopHoit MEJbHHUIIE ClIaHel
u3Menpyancs Ao pasmepa 0,1 MM u
ppicymuBancs npu 105°C B Toke asora
npuMepHo 12 yacoB. AHaiu3 NPOBOJIMICS Ha
nabopaTopHoil ycTaHOBKe puc. 1

Pucynoxk 1. JlabopaTtopHas yctaHoBKa /i aHanu3a duriepa.
1 - meus; 2 - petopTa; 3 — ra3ynoBuTeNb; 4 — IPUEMHHUK.

50 I'p. U3MCJIBYCHHOI'O CJIaHIIa IMMOMEIIAJICA B

CMOIJIbI, TBEPAOro OCTAaTKa M CaMOT'0 CJIaHIla

peropty n Harpepaiucs 10 520°C. Pe3ympraTsl MPOBOJMIIOCH ~ OMpPEAENIEHHE  DJIEMEHTHOTO
aHanuza durepa npeacTaBieHbl B Tabuuie 1. cocraBa. Pe3ynbpTaThl aHanw3a JaHbl B TA0IHIIE
Jns monydeHHBIX Tpu aHanuze Puiiepa 2.
Tabnuma 1
PesynbraTel ananuza @umepa s cinanna Juamisl.
Ananusz Oumepa
HanmenoBanune v
CMOJIBI TBEP/IbIIl OCTATOK BOJA ras
I"oprountii cnanen Juansl 9,54 76,12 5,25 9,09
Tabnwmma 2
Pe3ynbpTaThl 31EMEHTHOTO aHAJIU3A.
Coneprxanue, % Bec
Hanmenosanne c ‘ H ‘ N ‘ S
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Cnanen J{uamisl 14,5 2,09 0,93 1,75
CMmoma 17,22 10,98 0,98 0,89
TBepbIii OCTAaTOK 17,43 0,93 0,11 3,18

[Ipy npoBeneHMM TEXHUYECKOrO aHajau3a
HAMHU ONPEAEISUIUCH IIOTHOCTD, BIIAKHOCTB,
COJIEp’)KaHUE JIETy4YMX BEIIECTB, 30JIbI U Jp.
MexaHuyeckue CBOMCTBA, IIOPUCTOCTb U
IUIOTHOCTh CJIAHIIEB 3aBHCAT OT COCTaBa
clanuieB. B cocTtaB CclIaHIIEB  BXOIST
MHHEpPaJIbHBIE BEIIECTBA U TAKKE METAJIbl KaK
MOJIMOICH, BaHAAWW, pyOuAwii, OepuILTUH,
TaHTaI U JIp.

OOBIYHO TIPY aHATU3E CIIAHIIEB OMPEIEISICTCS
obmiee konuuecTBOo yriepona. Ho yriepon
BXOJHT U B OPraHUYECKYIO U B MUHEPAIbHYIO

4acTh CJIAHIIEB B BHUC KapOoHaToB. UTOOBI
ONpEACIUTh, OpPraHWYECKUW  YIIepoa Ha
obOpaser; roprouero cianma po6asasitor SN
HCl wu mnarpeBaror Ha BojasHOW OaHe.
Otpenstomuiics npu 3toM CO2 mocTymaer B
€MKOCTb, 3aMOTHCHHYIO HACHIIIEHHBIM
pacTBOpoOM Ba(OH).. KomuuectBo
OPTaHHYECKOTO  yIJepoaa  OMpelersieTcs
IPaBUMETPHUECKUM METOIOM MO KOJHYECTBY
obpazosagiierocs Ba(CO)s. [3]

Pe3ynbTaThl TEXHMYECKOTO aHaIH3a
MPECTaBIICHBI B TAOIUIE 3.

Tabnuna 3
Pe3ynpTaThl TEXHUYECKOrO aHAIN3a.

No HaumenoBanue Conepxxanue, % macca

1. Opranudeckuil yraepon 12,12

2. [T10THOCTD, KI/M° 2500

3. Bnaxunocts 4

4, KosnuecTBo neTyunx BemecTB 16,77

5. 3oi1a 79,27

6. TemnoTBopHas criocodnocts, KJ/Kr 3100

MuHepanpHasi 4acThb TOPIOYMX CJIAHIIEB COCTOMT M3 KBaplia, MOJEBOrO INIara, IJIWHBI,
KapOOHATOB, MUPUTA U HEKOTOPHIX MUHEPATIBHBIX COJEH. [4]
Cnaneny mozaseprajics TEpPMHUYECKOMY pa3IOXKEHHMIO, B pe3ylabTaTe€ 4Yero cooOupaics ras

Pa3IoKEHUS U KUIKUE TPOTYKTHI.
VYcraHoBKa npeicTaBiieHa Ha puc. 2 u 3.
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Pucynoxk 3. Cxema peakTopa.

. JJaboparopHas ycTaHOBKa.

1-cranpHas TpyOa; 2-kBapieBas TpyOKka; 3-CTeKIsIHas BaTa; 4-KBaplieBas IbUIb; S-TOPIOUUI CIIaHell;

6-BUHT; 7-cTaNbHAsI MPYKUHA; 8-Te()IIOHOBOE KOJIBIIO; 9-pe3nHoBas mpokiaaka;l0-sxox; 11-kBapi;

12- Beixop; 13-kepamuyeckast TpyOka; 14-tepmonapa; 15-kanmnspHas Tpyoka; 16-meTanmndeckas
pyOamika; 17-TenaoBoil U30JISILMOHHBIA MaTepUall.

O6pasen; n3menpueHHOro Harpesamu 10 500°C. OpraHMueckMM KOMIIOHEHTOM SBJISETCS
keporen. Ilpm 300-375°C mpomcxomut pasnoskeHue keporeHa, a mpu 375-500°C mporekaror
BTOPUYHBIE TIPOIIECCHI PA3NOKEHUS U YIIIIOTHEHUS.

MarepuanbHbIil 0aJaHC TEPMUUECKOTO PA3JIOKEHUS CIaHIa IIPEICTaBIICH B Ta0IuIE 4.

Tabnuma 4
MarepuanbHblii 0ajJaHC TEPMUUECKOTO MpoIecca.
K OMIOHEHTEL KomnuyectBo, % Macca
Ne 400° C 450° C 500° C 550° C
1. C;‘;’fa 11,8 11,2 10,75 10,2
2. Boxa 7,95 11,44 12,55 14,0
3. OcTarok 4,15 4,36 4.6 50
4, Beero 76,1 73,0 72,1 70,8
100 100 100 100
B Tabmwie 5 mokasaH cocTaB rasa, MOJTy4eHHOTO B TEPMUUECKOM ITPOIecce.
Tab6muna 5

CocraB ra3a TepMHYECKOT0 IpoIiecca.

KoMmoueHTsl KoanuectBo, % Macca KommoueHTs! KommnuectBo, % Macca
H 0,52
2 ' CsHs 6,5
CO 1,4
CsHs 3,8
CO, 14,3
C4Hs 11,0
CHs4 12,0
CsH1o 16,0
CoH4 10,3 H,S 38
C2H6 8 2 1
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Paboramu xadenps [5,6] mokazano uto H,S, BbIeIeHHBIN 13 ra3a MOXKHO UCTIOIB30BaTh IS
noJrydeHus: THo(peHa M ero MpoM3BOAHBIX. M3 CMOJIBI TEPMHUYECKOTO Tporecca Oblia BbIIEICHA
dpakuus, Beikunarommas seimre 320°C 1 U3 Hed moMydeH OKKCIeHneM A0poxHbIil 6uTymM BHB 60/70,
AZS 050-2001, uTo nmpeacraBieHo B Tabauiie 6.

Tabnumua 6
XapakTepHuCTUKa MOJYYeHHbBIX OUTYMOB.
BsazkocTh Temnepary | Ienerpan Temneparypa
Ne IInoTHOCTS, 0 pa us Ipyu Pactsxumocts
3 npu 1357 C, 0 XPYIKOCTH, 0
OIIBITA KI/M ulla* cex Karuiernaaey 25°C, oC 13°C, cm
us, °C 0,1 mm
1. 1121 232 48 50 -8 8
2. 1125 231 50 51 -9 10
3. 1132 230 51 53 -9 9
4. 1136 228 52 62 -8 7
BHB He
60/70 | HOPMHMDYET | He M. 230 49-54 50-70 HE B. -8 HE M. 8
csl

Takum  o00pa3oM, HaMu BIEpPBbIE  ONpPEIENCHbl  (PU3UKO-XMMHUYECKHE  CBOICTBa
Azepbaitmxanckoro cianna Juamisl (Mcmanisl), €ro 31eMeHTHBINA COCTaB, TEXHUYECKUN aHaTH3;
IIPOBEJIEH TEPMUUECKHUI KPEKUHT CIaHIIA U MPEAJI0KEHO UCII0JIb30BAHNE IIPOLYKTOB, ITOJIYYEHHBIX B
rpoliecce.

JIMTEPATYPA.
1.ASTM - D3178-98 Test Method for Carbon and Hydrogen the Analysis Sample of Coal and Coke.
Kramer R., Moshed. Extraction of oil shale under supercritical condition/ Fuel -1989, v.64, P.702-
709.
2.KepumoB X.M. HccrnenoBanue XUMHUYECKOTO COCTaBa TOPIOYMX CiaHIEB. JKypHaT XUMHUYECKUX
npobiem, -2006 r.,- Ne4, C. 14-16.
3.Kepumor X.M. Xpomatorpadpuueckoe wu3ydeHHE TOPIOYUX CJHaHIEB A3epOaiiKaHCKUX
MecTopoxkaeHu. XKypHan xumudeckux mpoonem, -2006 .,- Nel, -C. 17-22.
4 T'acanoBa C.M., AmxamoB K.1O., FOcudszane A.A. Vcnonb3oBanue mpoayKTOB, TOJYYCHHBIX U3
Jl>xanrudaiickoro cnanna Azepoaiimxana. 3sectust BTY3 Asep0Oaiimkana,- 2011., Ne6, C. 18-21.
5.'acanoBa C.M., AmxamoB K.IO., Ocudzane A.A. IlomyueHue pasiaMuUHBIX MPOIYKTOB M3
Jlxanruyaiickoro cinanua. Hedrenepepaborka u Heprexumus, -2013 .-, Ned, -C. 38-40.
DIYALLI SISTLORININ BOZi FiZiKi-KiMY9Vi XASSOLORININ TODQIQI.
A.A. Yusifzada, N.F.Salamzada
Toqdim olunan yazida ilk dofo Azorbaycanin Ismayilli rayonunda yerloson Diyalli yataginin yanar
sistinin todqiginin aparilmasindan bohs edilir. Tadqiqi aparilan yanar sistin element torkibi
oyranilmis, Figer analizi, texniki analizi vo termiki krekingi aparilmisdir. Termiki krekingden alinan
mohsullari istifado oluna bilocok sahalori gostarilmisdir.
DETERMINATION OF SOME PHYSICO-CHEMICAL PROPERTIES OF DIALLI SHALE
(ISMAYILLI).
A.A. Yusifzade, N.F.Salamzade

In this article, burning shale of Dialli reservoir which is located in Ismayilli region of
Azerbaijan was reaserched. The elemental composition of shale was studied, Fischer analysis,
technical analysis and thermal cracking were carried out. Usage fields of products which are obtained
in thermal cracking process are shown.
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UOT 66.094.413.3.

A- METILSTIROLUN OKSIDLOSDIRICi XLORLASDIRILMASI PROSESININ OTRAT
MUHITIN MUHAFiZ9Si MOQSODILO TODQIQI.
T.I. Ayralova, G.V. Nasirova
Azarbaycan Ddovlat Neft vo Sonaye Universiteti
e-mail: tamara.ayralova@gmail.com

Xlorlizvi sonayesindon otraf tobii miihito
ekoloji tohliikali olan hidrogen xlorid atilir.
Hidrogen xloridin utilizasiyasi vo ekoloji
saglam miihitin yaranmas1 maqgsadilo bu qaz
xiisusi uducular vasitasile tutulur vo torkibindo
xlor olan qiymotli sonaye mohsullarinin vo
yaxud yarimmohsullarinin alinmasinda xlor
moanbayi kimi istifads edilir.(1-3)
Dixlorkarbohidrogenlor {izvi sintezdo
yarimmohsul kimi maraq dogurur, asason do
monomerlorin  sintezinds vo odadavaml
polimer materiallarin alinmasinda istifads
olunur. Bu maogsadls xlorlizvi sonayesinin
istehsalat tullantis1 olan hidrogen xlorid
ssasinda  Cygy > Cy,p, soraitindo  a-

metilstirolun al¢aq temperaturlu oksidlosdirici
prosesinda

xlorlagdirilmast Jsasan

Acar sozlar. o-metilstirol, hidrogen xlorid, hidrogen
peroksid, oksidlasdirici xlorlasdirma, reaksiya
mohsullari, komponentlarin mol nisbati, reaksiyanin
temperaturu, reaksiyanin optimal soraiti.

dixlorkarbohidrogenlorin omolo  golmosino
gotirib  ¢ixarir. a- metilstirolun asagi
temperaturlu  oksidlosdirici  xlorlagdirilmasi
prosesinin  Oyronilmosi sok.1.—do verilmis
qurguda Cy¢gp » Cy,p, soraitindo hoyata
kecirilmisdir. Tadqiqgatlarin aparilmasi
gedisindo prosesin temperaturu vo reaksiyaya
giron komponentlarin mol nisbati
doyisdirilmisdir. a- metilstirolun
oksidlosdirici xlorlasdirilmasi prosesi 10-40°C
temperatur intervalinda reaksiyaya giron
komponentlarin mol nisbati yoni a-metilstirol
‘HCI : H,0, =0,5:4:1, hidrogen peroksidin
qatilg1 30%, xlorid tursusunun qatilig1 — 36%,
hidrogen peroksidin verilmo siirati 0,29
mol/saat olmusdur.

Sok.1.a-metilstirolun oksidlagdirici xlorlagdirilmasi prosesinin laboratoriya qurgusu.
1-dozator; 2-termometr; 3- elektromexaniki qarisdirici; 4-aks soyuducu,
S-reaksiya kolbasi; 6-dreksellar; 7-Mariot gabi; 8- 6l¢ii silindri

Alinan naticolorden goriiniir ki, a-metilstirolun
alcaq temperaturlu oksidlosdirici
xlorlagdirilmasi prosesi iigiin secilmis soraitdo
optimal temperatur 20-30°C toskil edir. Bu
temperatur intervalinda 1-fenil-1,2-
dixloretanin ¢ixim1 48,0% - dir. (sok.2.)
Sok.2.-ds verilon grafiki asliliqdan goriindiiyii
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kimi prosesin temperaturunun artmasi (10°C-
don 30°C-yo godor) ilo reaksiya mohsullari
olan fenilxlorpropanollarin ¢iximt 11,0%-don
18,0%-0 qodor artir. Monoxlor-1-fenil-
1,2dixlorpropanin todqiq olunan temperatur
intervalinda 10%-don ¢ox olmur.
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Reaksiyanin temperaturunun sonraki
artimi fenilxlorproponollarin ~ ¢iximinin
azalmasma gotirib ¢ixarir. a-metilstirolun
oksidlosdirici  xlorlagdirilmas1  prosesindo
fenilxlorproponollarla vo fenilxlorpropanla
yanas1 1-fenil-1,2-dixlorpropanin niivasinda
mono- vo di-ovozlonmis xlorlasmis mohsullar

o5
Lotitla)

FES
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da almir. a-metilstirolun  oksidlesdirici
xlorlagdirilmasi zamani 1-fenil-1,2,4—
trixlorpropanol almir.(4). Onun ¢iximi 20°C
temperaturda comi 6,0% toskil edir. o-
metilstirolun oksidlosdirici xlorlasdiriimasi
zamani  95asan 1-fenil-1,2-dixlorbutan,
fenilxlorbutanollar va a-xlorbutilbenzol alinir.

104

a0 t OC

Sok.2. a-metilstirolun oksidlosdirici xlorlasdirilmasi prosesinin mohsullarinin ¢iximinin
reaksiyanin temperaturundan aslilig

Prosesin saraiti. Komponentlorin mol nisbati;
a-metilstirol : HCI H,0, = 0,5 :1:1,
reaksiyanin miiddoti — 3 saat,hidrogen
peroksidin verilma siirati 0,29 mol/saat
1-1-fenil-1,2-dixlorpropan; 2—
fenilxlorpropanol; 3 —a-xlorpropilbenzol;
4-monoxlor-1fenil-1,2-dixlorbutan;5-
dixlorpropan;6-1-fenil-1,2,4-trixlorxlor -

.%o
a0
S0+

A0+

304

20+
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propan; 7- a-metilstirolun dimerlori va
trimerlori

Reaksiyanmn temperaturunun 10°C—don
20°C—yo qodor artirilmasi ilo 1-fenil-1,2-
dixlorbutanin ¢iximi 30,0%-don 42,0 %-o
godor yiiksalir. Reaksiyanin temperaturunun
sonraki artirilmasi ila 1-fenil-1,2-dixlorbutanin
¢ximi  asag disiir vo 40°C temperaturda

37,0% toskil edir (sok.3.)

—

4 HClmoD

Sok.3. a-metilstirolun oksidlasdirici xlorlasdirilmasi prosesinin moahsullarinin ¢iximinin hidrogen
xloridin qatiligindan aslilig1.

Prosesin saraiti. Komponentlorin mol nisbati;
a-metilstirol HCI: H,0, = 0/5:1:1,
reaksiyanin miiddati — 3 saat, hidrogen xloridin
verilmo stirati

0,29 mol/saat

1-1-fenil-1,2-dixlorpropan; 2—
fenilxlorpropanol; 3—a-xlorpropilbenzol;
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4-monoxlor-1-fenil-1,2-dixlorbutan; 5-
dixlorpropan; 6-1-fenil-1,2,4-trixlor- rpropan;
7— a-metilstirolun dimerlari va trimerlori
Hidrogen xloridin qatiliginin prosesin
gostariciloring tosiri alkenilaromatik
karbohidrogenlorin hidrogen peroksido mol
nishatinin 0,5:1 oldugu va 20°C temperaturda
Vo 3 saat reaksiya miiddatinds 6yronilmisdir.
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Qrafiki asliliglardan goriiniir ki, hidrogen
xloridin hidrogen peroksids mol nisbatinin 1-
don 3 mola godor artirilmasi ilo 1-fenil-1,2
dixlorpropanin ¢iximi  31,0%-don 48,0%-o
godar artir, 1-fenil-1,2dixlorbutanin ¢iximi isa
iso 28,0%-dan 39,0%-o godor artir. Hidrogen
xloridin miqdarinin sonraki artimi 1-fenil-1,2
dixlorpropanin vo 1-fenil-1,2dixlorbutanin
miqdarmin  azalmasina  gotirib  ¢ixarir.
Hidrogen peroksidin miqdarinin 1 moldan 4
mola godor artirilmasi fenilxlorpropanollarin
vo fenilxlorbutanollarin ¢iximinin azalmasina
sabab olur. Alkenilarenlorin xlorid tursusuna
vo hidrogen peroksido mol nisbati 05:1: 1
oldugda 1- fenil-2-xlorpropanollarin ¢iximi

28,0% toskil edir. Xlorid tursusunun
miqdarimin sonraki artimi ham
fenilxlorpropanollarin, hamginin

fenilxlorbutanollarin miqdarinin azalmasina
sobab olur.

o, %
loitla
&0+

a-metilstirolun oksidlagdirici
xlorlasdirilmasi reaksiyalarinda xlorid
tursusunun miqdarinin  artirilmasi ilo  yan
mohsullarin ¢iximi artir. Maraqli faktorlardan
biri  do a-metilstirolun oksidlagdirici
xlorlasdirilmas1 reaksiyasinda polimerlarin
(dimerlorin,  trimerlorin)  ¢ixim1  stirolun
oksidlosdirici  xlorlasdirilmas1  prosesindo
alinan polimerlorin miqdarindan ¢oxdur.(5)
Hidrogen xloridin miqdarmin artmasi ilo a-
metilstirolun dimerlorinin  va trimerlarinin
miqdar1 artaraq 4 mol hidrogen xlorid
istirakinda 18%-o ¢atmisdir.
a-metilstirolun  oksidlosdirici xlorlasdirilma
reaksiyalarina hidrogen peroksidin qatiliginin
tosiri 20°C temperaturda vo a-metil stirol : HCI
= 0,5: 3 vo 3 saat reaksiya miiddatindo
Oyronilmisdir.(sok.4)

N ﬁ
a0 ¢

z0 +
20T 7
2
104 ,M/‘//;’;,B
M“
__D——'—’_‘L——_—O—’O—j
- o ————— &
0.5 1,0 1.5 20 H,O,

ok. 4. a- metilstirolun 0kS|d|9$d11’101 xlorlasdlrma reaksiyalarinin mohsullarinin ¢1X1minin hidrogen
y g
peroksidin miqdarlmdan as11111g1

Prosesin  soraiti.  Temperatur  20°C,
komponentlorin mol nisbati
a- metilstirol : HCI : H202 = 05 : 3 : |,

reaksiyanin miiddoti 3 saat,

hidrogen peroksidin verilmo siirati 0,29
mol/saat.
1-1-fenil-1,2-dixlorpropan; 2—

fenilxlorpropanol; 3—a-xlorpropil- benzol;

4 — monoxlor-1-fenil-1,2dixlorpropanol; 5-
dixlor-1-fenil-1,2-dixlorpropan; 6-1-fenil-
1,2,4-trixlorxlorpropan; 7—a-metilstirolun
dimerlari va trimerlori

Sokildon goriiniir ki, hidrogen peroksidin
miqdarinin 0,5 moldan 1,0 mola qodor
artirilmast  1-fenil-1.2-dixlorpropanin  vo 1-
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fenill,2-dixlorbutanin  ¢iximmn  artmasina
getirib ¢ixarir vo a-metilstirol :HCI : H202 =
0,5 : 1 : 1 nisbatindo bu mohsullarin ¢iximi
uygun olaraq 48,0% vo 39,0% toskil edir.
Hidrogen peroksidin miqdarinin  sonraki
artirtlmasi ilo dixloridlorin ¢iximi doyismir,
lakin hidrogen peroksidin miqdarinin artmasi
il fenilxlorpropanollarin Vo
fenilxlorbutanollarin  ¢iximi1 uygun olaraq
10,0%-dan 15%-5 gadar va 11,0%-dan 15,0%-
9 (odor artir.

Qeyd edildiyi kimi a-metilstirolun
oksidlogdirici xlorlagdirilmast zamani 2sas
reaksiya ~mohsullart ilo  yanas1  benzol
holgosinds xlorlagsma naticasindo mohsullar
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alinir. a-metilstirollarin oksidlosdirici oksidlagdirici xlorlagdirilmasi ilo dixloridlarin

xlorlagdirilmasi zamani monoxlor-1-fenil 1,2- alinmast moqQsadi ilo reaksiyanin optimal

dixlorpropanin ¢iximi o-metilstirol : HCI : soraiti miioyyon edilmisdir:

H>0, = 0,5 : 4: 1 nisbatinda 12,0 % olur. Reaksiyanin  temperaturu —  20°C,

Beloliklo, hoyata kegirilmis todqigatlar komponentlarin mol nisbati a-metilstirol : HCI

naticasinds a-metilstirolun algaq temperaturlu :H202=0,5: 3 : 1, reaksiya miiddati 3 saatdir.
ODOBIYYAT.
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INVESTIGATION OF THE OXiDATIVE CHLORINATION OF A-METHYLSTYRENE
FOR THE PROTECTiON OF THE FRAGRANCE ENVIRONMENT.
T.l.Ayralova, G.V. Nasirova
Azerbaijan State Oil and Industrial University

During the oxidative chlorination of a-methylstyrene, products of chlorination are also taken in
the benzene bond with the main reaction products. The oxidizing chlorination of a-methylstyrene at
the time of release of monochlor-1-phenyl 1,2-dichloropropane is 12.0% in the range of a-
methylstyrene: HCI: H.O2=0.5: 4: 1.Thus, as a result of the investigations, the optimal conditions of
the reaction were determined to obtain dichlorides by low temperature oxidative chlorination of a-
methylstyrene:The reaction temperature is 200C, the ratio of the components to a-methylstyrene:
HCI: H202 = 0.5: 3: 1, the reaction time is 3 hours.

Key words. a-methylstyrene, hydrogen chloride, hydrogen peroxide, oxidative chlorination,
reaction products, mole ratio of components, reaction temperature, optimal conditions of reaction.

NCCIEJOBAHUE OKUCJIUTEJBHOI'O XJIOPUPOBAHUSA A-METUJICTUPOJIA
JIJIA 3AIUATHI OKPYKAIOIIEN CPEJBI.
T.U.Ailipanosa, I'.B. Hacuposa
AzepoOaiinxanckuii 'ocynapcreennsiii YHusepceurer Hedru n Ilpombimiennocru.

[Tpu OKMCIUTENEHOM XJIOPUPOBAHUU (.-METUJICTUPOJIA IPOAYKTHI XJIOPUPOBaHUS B OEH30JIbHOM
LIENI BMECTE C OCHOBHBIMU IIPOAYKTaMHU peakiny. OKUCIUTENBHOE XJIOPUPOBAHKE O-METHIICTUPOIIA
BbIXOJ MOHOXJOpP-1-penun 1,2-nuxnopnponana cocrapiuseT 12,0% npu MOJIBHOM COOTHOLIEHUH
a-metwictupon: HCl:H202=0,5:4:1.

Takum oOpa3zom, B pe3yiabTaTe HCCIEAOBAHUNA OBUTM OMNpEeNIeHbl ONTHUMAJbHBIE YCIOBHS
peakuuu A MOJy4YEHHs TUXJIOPUI0B HU3KOTEMIIEPATYPHBIM OKHCIUTENBHBIM XJIOPUPOBAHUEM O-
Meruictupona: Temmeparypa peakuuu coctaBiasieT 20°C, COOTHOIIEHHME KOMIIOHEHTOB K O-
metunctupoay: HCl:H202=0,5:3:1, Bpems peakiuu coctaBisier 3 yaca.
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UOT 622.276.72
DAIROVI QAZ YATAGINDA QAZIN MUROKKOB QEYRI-BIRCINS GEOLOJI-FiZiKi
SORAITLORDO YASTI RADIAL SUZULMO AXINI
E.V.Qadasova
Azarbaycan Dovlat Neft va Sonaye Universiteti
Acar _sozlar: gaz yatagi,miirokkab geyri-bircinclik,
yasti-radial aximn, drenaj zonasi, xotti ganun,
keciricilik, dinamik 6zliiliik, qidalanma konturu,quyu
lilesi, differensial tonlik.
Moagalada, dairavi tomiz gaz yataginda tobii qazin miirakkab geyribircinslik geoloji-fiziki saraitlorda yasti-
radial siiziilmo aximina dair qazodinamik masala hall edilmisdir.
Bu masalada, yatagin qaza gora kegiriciliyinin cari radius-vektordan asililigi xatti artan, tobii gazin lay
soraitindaki dinamik ozliiltiyiiniin radius- vektordan asililigi isa Xatti azalan qobul edilmisdir.
Qaz dinamikast siiziilma Nazoriyyasinin malum diisturlarindan istifads edilmisdir va cari tazyiqgin radius-
vektordan asililiginin analitik ifadasi tapilmisdir.
Drenaj zonasiin sarhadlari intervalinda cari tazyiq ayrisi va radius-vektorlar oxu arasinda qalan saha va cari
orta lay tazyiqi iiciin diisturlar ¢ixariimisdir..

Tomiz karbohidrogen gazinin bircins dairavi Bu masalads istismar gaz quyusunun
yatagin morkazinds isloyan quyuya laydan osas istismar parametrlori liciin asagidaki
yast-radial sads siiziilma axinina dair stasionar diisturlar ¢ixarilmigdir.

gazodinamik masalo hall edilmisdir vo onun
naticalari adobiyyatda sorh edilmisdir [1].
layin quyu otrafindaki dairavi drenaj zonasinda cari tozyiqin paylanmasi ganunu:

P?—P? P*—P? r
P(r)= Pf—#dn%: P/ +-1—2.In— , 1)
In& In& R,
2 2
cari tozyiq gradiyenti:
P P*-P> 1
=—— @

dr R
2p(r)In—=
p(r) R,
cari sliziilma siirati:
k(P?-P7) 1
U(r) — ( 1 2 ) = (3)

2, P(r)In L T
R,

bu disturlarda P1 vo P2 —uygun olaraq, Moagalodo baxilmigs qazodinamik mosaloda
gidalanma konturunda vo quyunun dibindo qazin yasti-radial stiziilma aximinin miirokkab-
tozyiqlar; logmis geoloji-fiziki soraiti agagidaki faktlarla
R1Vva R2—uygun olaraq, qidalanma konturunun olagali siirotdo yaranmisdir:
Va quyu liilesinin (qazma balta- mohsuldar dairovi qaz lay1 geyribircinsdir vo
sinin) radiuslart; onun gaza gors keciriciliyi cari radius-

r- cari radius- vektor; vektordan asili olaraq asagidaki xotti ganunla

k- layin qaza gors (miitlaq) kegiriciliyi ; doyisir, yani artir:
o ,u ) qazin lay soraitindo dinamik K=k, — k, —k; R-1)@) |
ozliluyudiir. R —R,
Aydindir ki, bu baxilmis moasslodo laym ki Vo k» - uvBun olarad. lavin aidalanma
keciriciliyi vo qazin ozliliiyli doyismayan, ! 2 e 4 fayin qic
yoni konturunda vo quyu lilssinin divarinda

sabit gobul edilmisdirlor. kegiriciklar.
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Moalumdur ki, mayelardon forgli olaraq, Mogalado Qobul edilmisdir ki, bu siiziilma
gazlarin temperaturu artdigca, onlarin ozliiliiyi yolunda qazin dinamik ozliiliiyli asagidaki
artir, horokati c¢atinlogir, siiziilmasi pislosir, xatti ganunla doyisir, yoni azalir:
qazlarin temperaturu asagi disdiikco iso Ly — 1,
onlarin 6zlililyii azalir, harokati va siiziilmasi H=H~ R_R (R -,
iso yaxsilasir. 12

Qazlarin drenaj zonasinda quyuya burada 4 ve [, - uygun olaraq, qidalanma
dogru siiziilmosi zamant, onlar konturunda vo quyu lilssinin divarinda qazin
drossellondiklori tigiin genislonirlor (¢linki dinamik 6zliiliikloridirlar.

stiziilma yolunda tozyiq diisiir) va soyuyurlar,
ona gora do onlarmn o6zliliiklori azalir [2,3].
Diistur (4)-don yuxarida sorh edilonlora asason quyunun normal soraitds gaz debiti

Q = ﬁu (=R, . S = ﬁ Z”thhd_P =R, Olur,
Po Po u o dr
burada S=27 th‘ slizilmo sothinin quyu divarindaki sahasidir. 9gor O / Po= P/ P, gobul
etsok, onda alariq:
Q=2zhR,h— - — - — (6)
Hopy dr
Diisturlar (4) vo (5)-don k vo p giymetlorini diistur (6)-da yerina yazsaq

Q-P{m—ﬁé:g‘j <R1—r)}dr

27R;h kz—ikz_kl R -
R—R,

=P-dp (7

alariq.
Differensial tonliyi doyisonlorino ayirmaq fiiglin, miioyyon riyazi g¢evrilmalori aparib, asagidaki
ifadoni alirq:

QP (1 — £ HF-R)+ QR e 1
i R=R  dr=pdp (8)

k, —k

2
Bu diferensial tonlikds asagidaki isaralori gobul edirik:

A:QPO%; B:QPO(M_M'RO ;

Rz R1 - Rz
C=2aRp (G~ R) ;. D=27Rh
1 T2
Bu sonuncu komiyyatlor sabit giymato Ar+B
malikdirlar, ¢iinki onlar miixtslif sabit geoloji- CraD dr=P-dp 9)

fiziki komiyyatlordon vo hondasi 6lgiilordon
toskil olunmusdurlar.

Goriindiiyti kimi, differensial tonlik (8)-do
istirak edon dayigonlarin say1 ikidir vo onlar P

Diferensial tonlik (9)-u hall etmok ii¢iin onu r -
0 goro, Rk-dan r-dok vo P-yo goro Pk-dan P-
doak integrallamaq tolob olunur, yani:

- . R R
vo r- dir, burada P- funksiyadir, r — iso ¢ Ar+B ¢
arqumentdir. J. CreaD dr = j Pdp (10)
Tonlik (8)-i gobul edilmis isaralorlo yazsaq, o r P

Tonliyin sol torafindoki integral cadval

asagidaki sokilo diisor: ‘ :
inteqralt olmadig1 iiclin, onun inteqralalti
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ifadosindoki  Kkosirin  suratini  maxracina AB
boliiriik vo onu iki hodli ifadoys geviririk: Ar+B A B~ ?

— 11
Cr+D C Cr+ (1)

Homin kasrin (11) ifadasindaki giymatini (10) tanliyinds yerins yazsaq, asagidaki diferensial tanliyi
alarq.

A AD.¥ dr R
!EdH(B_ C )-!Cr+D:Ip Pdp

Bu tonliyi hall etsok

A AD, 1 d(Cr+D) 1 .,
—R-N+B-—) = | ——= P> -P’
c R0 <:)c:I creD 20 ):

2A 2 CR +D

?(Rk_r)‘FE(B_ ) In F:D =P’ -P*  alnar. (12)

Diistur (12)-ni P-nin ifadasi soklina salmagq ti¢iin lazim olan riyazi ¢evrilmalor aparilmisdir vo cari
tozyiqin drenaj zonasinda paylanmasi qanununun asagidaki ifadosi alinmigdir.

o2 2A 2 AD CR, +D

P \/Pk C(Rk r) C(B C) In or 1D (13)

Ifads (13)-don goriindiiyii kimi P-nin r-don asililig: qeyrixottidir, yoni P=P(r)-in grafiki oyri xotdir.
Owvalca, Rk Vo R2 radiuslart intervalinda yerlagan P=P(r) ayrisi ilo radius vektorlar oxu (absis)
arasinda qalan yast1 fiqurun sahasini tapiriq:

R R
¢ 3 2A 2 AD CR, +D
S=[P.dr=| [PP-28(R, -1-=(B- In ——% -dr (14)
R{ RI\/k c RN B "5
Indi isa (14) ifadasindan istifads edib, islonilon tomiz qaz yatagmin cari orta lay tozyigini hesablamaq

iclin asagidaki diisturu tapiriq:

S 1 Rk\/2 2A 2 AD.. CR’D
P, = = PP-—((R, -r-—=B-—)h=—"=.dr (@5

“" R, -R, Rk-R“{ ‘ c(k ) c( c) Cr+D (15)
Diistur (15)-do istirak edon miiayyan inteqrali agdiqdan sonra  Pxon=Pkon(r) fu(nksional asililigin
analitik ifadasini almag olar va r-o miitalif giymatlor ( Rk vo Rz intervalinda) verarok cari orta lay
tozyiqinin mixtalif giymatlorini hesablamaq olar. Nohayat alinmis naticalora asason Pkon=Pkon(r)
asiliginin grafikini qurmagq olar.

Natica va tokliflar

1.Moqalodo, dairovi tomiz qaz yataginda qazin miirokkob geyribircinslik soraitlorinds yasti
radial siiziilmasina dair stasionar gazodinamik masalonin halli naticalari toqdim edilmisdir.

2. Burada yatagin qaza goro keciriciliyinin cari radius vektordan asililigi xotti artan gabul
edilmisdir.

3. Tabii gqazin dinamiki 6zlilliyliniin cari radius vektordan asililigi iso Xotti azalan
gotiirtilmiisdiir.

4. Qaz dinamikasi siiziilma nozariyyasinin molum diisturlarindan istifado edarok cari tozyiqin
radius vektordan asililiginin analitik ifadosi ¢ixarilmigdir.
5.Drenaj zonasinin sarhadlori intervalinda cari tozyiq ayrisi Vo radius vektorlar oxu (absis) arasinda
galan sahs va cari orta lay tozyiqi tigiin diisturlar toyin edilmisdir.
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IJIOCKO-PAJIMAJIBHBIN ®UJIbTPAIIMOHHBIN IOTOK ®UJIBPAIIMU I'A3A B
KPYTI'OBOM 3AJIEXKU B YCJOBUSAX CJOKHOMN I'EQJIOT0- ®U3NYECKOM
HEOJHOPOJHOCTHU
9.B. I'apamena
AzepoOaiixanckuii I'ocynapcrBennbiii Y uuBepcurer Hedgru u IlpoMbinieHHOCTH
B cratbe pemnena ra3oquHaMHYecKas 3ajada O IUIOCKOPAJAMAIbHOM TIOTOKE (QUIbTpanuu
MIPUPOJIHOTO ra3a B YCIOBHIX KPYTOBOTO YHCTOTO Ta30BOT0 MECTOPOXKIACHHS CO CIIOKHOM reooro-

¢bu3nIecKoil HeOTHOPOTHOCTHIO.

B oT0i1 3a1aue 3aBHCHUMOCTh NPOHHUIIAEMOCTH 3aJI€KH OT pajJHryca BEKTOpa MPUHATA JHUHEWHO-
B03paCTaIOIH€fI 1 3aBUCUMOCTH I[PIHB.MI/I‘-ICCKOfI BA3KOCTHU B IJIACTOBBIX YCIIOBHUAX IIPUHATA JIMHENHO-
yOBIBaIOICH.

Hcnonp30Banuch U3BECTHRIE (POPMYIIBI TEOpUN (DUIBTPAIIMK TA30BOM JUHAMUKN U HAHJACHO
AQHAJIMTUYECKOE BBIPAKECHUE 3aBUCUMOCTH TEKYILErO JaBJICHUS OT paJinyca BEKTOpa.

B wuHTEepBane rpaHul] APEHAXHOH 30HBI BBIBOAWIMCH (DOPMYJBI Ui KPUBOW TEKYILETro
JABJICHUS TJIOMIAAN MEXAY paalyc-BeKTOpaMH MJis TEKYILEro CPEeIHEro IIacTOBOTO JaBICHHUS.
Kiii0ueBble €j10Ba: ra30oBas 3aJI€Kb, CJI0KHASI HEOJHOPOIHOCTb, INIOCKOPAIUATbHBIN TTOTOK, 30HA
JpeHaxa, JUHEHHbIA 3aKOH, MPOHUIIAEMOCTh, JUHAMUYECKAsl BA3KOCTb, KOHTYP MUTAHUS , CTBOJ
CKBaXXHH, MU HepeHnnanbHoe ypaBHEHHUE.

PLATED-RADIAL FILTRATION GAS FILTRATION FLOW IN A ROUND-DEPOSIT
UNDER CONDITIONS OF COMPLEX GEOLOGICAL AND PHYSICAL
HETEROGENEITY
E.V. Qadashova
Azerbaijan State University of Oil and Industry

In the article solved the gas-dynamic problem of the flat-radial flow of filtration of natural gas
in a circular clean gas field with a complex geological and physical heterogeneity.

In this problem, the dependence of the reservoir permeability on the radius vector is assumed to be
linearly increasing, and the dynamic viscosity dependence is assumed linearly decreasing in reservoir
conditions.

We used the well-known formulas of the theory of filtration of gas dynamics and found an
analytical expression for the dependence of the current pressure on the radius vector.
At the interval of the boundaries of the drainage zone, formulas for the current area pressure and
curve between radius vectors for the current average reservoir pressure were derived.
Key words: gas reservoir, complex heterogeneity, plane-radial flow, drainage zone, linear law,
permeability, dynamic viscosity, power contour, wellbore, differential equation.
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Vi 336.71

BO3JIENCTBHA SKOJOT'MYECKOM CPEJIBI HA JTESATEJIBHOCTD
KOMMEPYECKOI'O BAHKA
M. O. Harues
AzepoOaiinxanckoro I'ocynapcrBennoro Yuusepcurera Hegpru u Ilpombiniennoctu
e-mail: muhammad.nagiyev@gmail.com

bankoBckas AeATEIBHOCTH 3TO
0COOBINA BUI MpEATPUHUMATEIBCKON
JCITEIIFHOCTH, CBI3aHHOM C JIBHOKCHHEM
CCYIHBIX KaIllUTaJOB, UX MOOWIM3alMeld u
pacrpeieieHUeM. ITox 0aHKOBCKOM
NEATEIbHOCTHIO MMOHUMAIOT — OpPraHU3aIHIo
TEXHOJOTMYCCKON IEIMOYKH OaHKOBCKOI'O
nuKiIa (MacCUBHBIE W aKTHUBHBIC OIEPAIIWH,
(uHAHCOBBIE YCIYTH W T.1.), oOecreueHue
TEXHOJIOTHYECKOTO TIpoliecca ACATEIbHOCTH
0aHKa BCEMH HEOOXOJIUMBIMH PECypCamMm.
I[Ipy »TOM K OAHKOBCKOH JCATEIHHOCTH
oTHOCHUTCA [1]:

pa3paboTKy u COBEPILECHCTBOBAHHUE
0aHKOBCKHX TEXHOJIOTHIi;
obecrieuyeHue BEICOKOT'O KauecTBa

OAHKOBCKHUX MPOJIYKTOB U yCIYT;
npoBesieHue 0aHKOBCKHMX OIepaluil 1 Bcex
BHJIOB PacyeToB;
TEXHUYECKOe  OOCIy>KHBaHUE
MaTepUaIbHO-TEXHUYECKOE
0aHKOBCKOM IesTeTbHOCTH;
o0ecrnieyeHre BbICOKOKBAJIU(HULIMPOBAHHBIM

OIlEpaLUi,
cHa0xeHue

MIEPCOHAIIOM;
noJJep>KaHue CTaOMIIBHOCTH u

JTUKBHUJIHOCTU OaHKa.

B COBPEMEHHBIX YCIIOBUAX OaHKH

MPEJCTABISAIOT COO0H HE MPOCTO KPEeIUTHO-
(UHAHCOBBIE MHCTUTYTHI, a OaHKOBCKYIO

CUCTEMY, SIBIISSICH ee COCTaBHBIMU
JJIEMEHTAMM. OCHOBHBIMHU
XapaKTepUCTUKAMU COBPEMEHHOU

0OaHKOBCKOM CHCTEMBI SBISETCS HaJIMYHE
OTHOIIEHUH U B3aUMOCBS3EH, NEPAPXUUHOCTD
MIOCTPOEHHS, HaJIN4Ke IIPOLIECCOB
ynpasieHus. CoBpeMeHHas 9KOHOMHMKA
XapakTtepusyercsd HecTtaOmwibHOCThIO. [lpu
3TOM IPOUCXOJAT IPUHLIMIIHATIbHBIE
M3MEHEHUs B (PUHAHCOBOW CUCTEME.

KiauyeBble cJ0Ba:

OaHKOBCKasg JEATENbHOCTD

SKOHOMHUYECKUHN

HoaABEM BJIMSIHHUEC (baKTOpOB

BHEITHEH cpeipl BHYTPUOAHKOBCKUE TIPOOIEMBI,
aHalM3 BIUSHHUS (AKTOPOB OKPYKAIOLICH Cpejbl,
3¢ (HEeKTHBHOCTH IEATEITHPHOCTH 0aHKa, OpraHu3aIusl,
yIpaBiieHUe, 0aHKOBCKUN TIPOIYKT.
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Anantanuss u npucnocobieHrne OaHKOB K
OBICTPOMEHSIIOLIUMCSL ~ YCJIOBHSIM  CpEbl
SIBJIIETCS. HEOTHEMJIEMOW COCTABJISIOIICH HX
JEATEIIbHOCTH. s YCTOMYUBOIO
(GyHKIMOHMpPOBaHUS  0aHKa  HEOOXOIMMO
pa3pabaThIBaTh u pean30BbIBATh
OaHKOBCKYIO CTPATETHIO, c LENbI0
oTpeaeneHus MEePCIIEKTUB u
NPOTHO3MPOBAHUS TEHACHIIMNA pPa3BUTHS B
Ooynyuiem.CoBpeMeHHas 0aHKOBCKasi CUCTEMa
JOJDKHA pacronarath (buHAHCOBO
yCTONYMBBIMU OaHKaMH, 00eCIeYHBAIOIINMHU
ee 3 PEeKTUBHOCTh M CTA0MIBHOCTH. Cliemyer
HOTYEPKHYTh, YTO OT Hamu4us 3 eKTUBHO
pPa3BHBAIOIIMXCS OAHKOB 3aBUCUT M YCIEX
OaHKOBCKOW CHCTEMBI, a, CIIeJOBATEIbHO,
9KOHOMHYECKUU POCT W YPOBEHb Pa3BHTHS

cTpanbl.  Takum  oOpa3oM,  3HaueHUE
0aHKOBCKOM  cHCTeMbl B PBIHOYHOM
SKOHOMUKE BEJIMKO U U3MEHEeHMUS,

MPOUCXOSANIME B HEW, TaKk WIA HHAUE
3aTParuBarOT 3KOHOMHKY B IIEJIOM. [2]

JlestenbHOCTh OaHKa JOCTAaTOYHO CIIOXHAs,
CBsA3aHHAas c JIEHEXKHO-KPEIUTHBIMU
OTHOIIEHUsAMH. VIMEeHHO uepe3  OaHKHU
IPOXOMST JICHEKHBIE MOTOKH,
XapaKTEePU3YIOIIHE IIPOU3BOJICTBO,
pacmpeneneHie, oOMeH U moTpelieHue
obmecTBeHHOTO TpoaykTa. [Ipu aToM OGaHkM
Ha JIGHeKHBIX M  TOBAapHBIX  pPBIHKaX
OCYIIECTBISIIOT MHOXXECTBO  OTEpaluii |
MPEIOCTABIAIOT  pa3iuyHble  OaHKOBCKHE
yciyru. ClieryeT OTMETUTh, U4TO, KaK U Jiro0as
WHAasl IeATeIbHOCTh, OAHKOBCKAs HYK/1aeTCs B

MOMCKe nyTen MOBBILICHUS ee
3¢ (HEeKTUBHOCTH.
OcHoBaMu (YHKIMOHUPOBAHUS

COBPCMCHHOT'O OaHKa SIBIISIOTCS:
- IOCTOAHHOC CTPEMIICHUEC HE TOJIBKO K
noaACPIKaHUTO COOCTBEHHBIX MMO3UIUM B
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JIEJIOBOM cpelle, HO U K PaCIIUPECHHIO
MaciTaboB JIEATEIbHOCTH B IEPCIIEKTUBE;

- co3jaHue OJIaronpusATHOW BHYTPEHHEH
cpensbl;

perysispHasi OLIEHKa BIIMSHUS OKpYXKarouieu
cpeabl M pa3paboTKa HaNpaBiICHUH W
MEpPOTPUSITHIA, IIO3BOJISIIOILUX
aJlalTUPOBATLCS K €€ U3MEHEHUSM, OTBEUYaTh
NoTPeOHOCTSIM COBPEMEHHOIO0  DBbIHKA,
co3ziaBast HOBBIE BOCTpeOOBaHHBIE
0aHKOBCKHE MPOIYKTHI U yCIyTH. [3]

B mpouecce  ¢yHKUMOHMpOBaHUS — OaHK
COTPYAHMYAET U  B3aUMOJACUCTBYET  CO
MHOXECTBOM  pa3jIM4YHBIX 3KOHOMUYECKHX

CyOBEKTOB: cobOcmeeHHuKamu,
aKuuounepamu, Kiuenmamu,
Konkypeumamu, Ilenmpanvnoeim o0ankom
A3epoaiioryncanckoit Pecnyonuxu,
KOHmMPOupyouumu opeanamu,
SAIIOMHBIMU  OUpHCAMU,  CHIPAXOGLIMU
KOMRAHUAMU.

[Ipn sTOM € KaXXIpIM U3 HUX HEOOXOIUMO
BBICTpauBaTh OTJIEbHYIO MOJINTUKY
B3aMMO/ICHCTBUSI. Takum oOpazom,
CTa0MIIbHOE " s dexTuBHOE
¢dbyHKIIMOHUpOBaHWEe OaHKa BO  MHOIOM
3aBUCUT oT BHEILIHEH cpeasl.

COOTBCTCTBCHHO, KoJIeOaHMS BHELITHEH CpCabl
B BHUAC MOABEMOB 3KOHOMHUKHW H KPU3HCOB
CYIICCTBCHHO BJIMAIOT HA Pa3BUTUC U pa60Ty

6ankos.Tak, MOABEM SKOHOMHUKH
OJaronpusTHO CKa3bIBAETCs Ha
(GYyHKIMOHUpPOBaHUM  OaHKa, TpPU  ITOM
COKpAaIalOTCs PHUCKH, pacTeT CIpoc U

npeokeHue 0aHKOBCKOIO Kanurasia.

Pa3BuTHe TNpPOMBINUIEHHBIX U  TOPIOBBIX
MpEeNNpUATHH, YBEIMYEHUE TOBapooOOpoTa
CMOCOOCTBYIOT ~ HOBBIIIEHUIO  AKTUBHOCTH
0aHKa, B YaCTHOCTU PACHIMPSAETCS CIIEKTP
YCIIyT, YBEJINYUBAKOTCS PACUETHO-KACCOBBIE
oreparui, pacTyT BO3MOXKHOCTH
MIPUBJICYEHUS] M Pa3MEIICHUs JEHEKHBIX
cpencTB. PHIHOK LIEHHBIX Oymar OXHUBIISIETCS,
YTO MPUBOJUT K YBEIWYECHHIO OIEpaluii,
CBA3aHHBIX ¢ HUM. IlogbeM SKOHOMUKH
ONmaronpusATCTBYeT TaKkKe M Pa3BUTHIO
BHEUTHEOKOHOMUYECKUX oOrepanuil OaHKOB,
COTPYJHUYECTBY OTE€YECTBEHHBIX KPEAUTHBIX
YUpPEKACHUA C HHOCTpAaHHBIMU. Takum
00pa3oM, HKOHOMHYECKHI MOIBEM CO3JaeT
XOpOIIUE YCIOBUS Ui YCHEIIHOTO Pa3BUTHS
6ankoB. OJHaKO, clelyeT OTMETUTh, YTO U B
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JMaHHBIA TIEPUOA - BO3MOXKHO TOSIBICHUE
HETaTUBHBIX  SIBJIEHUH B  JCSITEIbHOCTH
OTJICNbHBIX KOMMEpPUYECKUX OaHKOB, 4YTO
MOJITBEPKIAET HEOOXOAUMOCTh PETYISPHOIO
MOMCKA TyTe MNOBBIIEHUS 3((HEKTUBHOCTH
X QyHKIIMOHUPOBaHUS. [4]

besycnoBHO, B mepuol IKOHOMHUYECKOTO
KpU3HCAa CHUXKAIOTCS MaKpPOIKOHOMHYECKHE
MOKa3aTeJ I, COOTBETCTBEHHO Ma/IaeT JIeJI0Bas
aKTUBHOCTh U CYOBEKTOB pbIHKa. Takue
yCIOBUSL TPeOYIOT 0co0oro moaxoga K
HOBBIIICHUIO 3(()EKTUBHOCTH JESTEIbHOCTH
K OaHKa. C IENbI0 yIepKaHUS U COXPAHCHUS
COOCTBEHHBIX ITO3UIIMA B JIETIOBOM Cpele.
NMenHo B mepwo]] dKOHOMHYECKOTO CHaja
pUCK OaHKPOTCTBA KOMMEpPUYECKHUX OaHKOB
pacTer, 9YTO BJIEYET KPHU3UC OAHKOBCKOM
cuctembl. B 3Toii cBsi3u ycmenrHas pabota
0aHKOB sBISIETCSA OCHOBOW 3(deKkTuBHOTO
(yHKIIMOHUPOBaHMSI OAHKOBCKOW CHCTEMBI B
uenom.Kpome  Toro, Ha  JI€ATENBHOCTH
OTIeNnbHOrO 0aHKa B  YacTHOCTH, H
OAHKOBCKOW CHCTEMBI B IIE€JIOM BIHUSIOT
TEHACHIIMHU, NPOUCXOASIINE B MHPOBOM
0aHKOBCKOM XO3SIICTBE.

B nocnennee BpeMs y4acTUIINCh MPOLETYPHI
CIIUSIHUSI KOMMEpYeckux OaHkoB. OmHaKo
cnusiHue OaHKOB HE MOXET pelIUTh BCe
cymecTByomue  1poosieMbl. CoBpeMeHHBIC
YCIOBUSI CIIOCOOCTBOBAIM TOMY, YTO OaHKH

SIBIISIIOTCS HE MPOCTO KpeJIUTHO-
(MHAHCOBBIMU HMHCTUTYTaMH, a OTpPa)KaroT
0aHKOBCKYI0 ~ CHUCTEMY C  HaJU4YHMEM
OTHOIIICHUM " B3aMMOCBS3€EH,

MEepapXUYHOCTHIO TOCTPOEHUS.
CnenyeT OTMETUTh, [5]4TO CTaOMIBHOCTH U
ycrex B JAEITeNbHOCTH OaHKa Ha pBIHKE
OTIpeJieNIIeTCsl He CTOJIBKO ero macuradami,
CKOJIBKO BO3MOYKHOCTBIO CBOOOJHOTO
noctyna K - pecypcaM.  OPGHEKTUBHOCTb
¢byHKIMOHMpOBaHUS OaHKa oOecredynBaeTcs
IIOCPEICTBOM muddepeHnranum
HampaBJICHUH JESTeNbHOCTH, PaCIIUPEHUS
COOCTBEHHBIX Pa3MepOB, IPUBIICUECHHUS HOBBIX
MOTeHIUAJIBHBIX KIHeHTOB.Ha nesTenbHOCTb
0aHKa OKa3bIBAaeT BO3/ACUCTBUE BHEILHEE
OKpY)KEHHE u BHYTpPEHHSS cpena,
co3/aBaemMas OaHKOM. B3aumocss3p
BHEIIHETO OKPY)XCHUSI W BHYTPEHHEW CpeJIbl
KOMMepYecKoro ©OaHKa TpejicTaBlIeHa Ha
pucyske 1.1.
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BHemiHee OKpykeHHE KOMMEP4YeCKOro 0aHka

LIEHTPAJTbHBIN

3 BAHK As.P
OPTAHBI VIIPABJIEHHA |4
BAHKOM
!
MHMCCHA CTPATET YIS BAHKA

l

TMMPHHCHIIBI ¥ METOIBI YTIPABJIEHNJ BAHKOM

!

TTPOLIECC VITPABJIEHH BAHKOM

!

OBYEKTBI YIIPABJIEHHA
!

PEATTM3BAINS CTPATETHUYECKHX

LIEJIEA PA3BUTHA BAHKA
+

ITEPCOHAJI BAHKA

! ) i

PBIHOK
ITEHHBIX

.......

MHHHCTEPCTBO
$HHAHCOB As.P

WHble opraHel, KOHTPOIHPYIONIHE
JeATeJbHOCTh 02aHKa

KOHKYpHPYIOMIHE
QICYECTBEHHEIS

Konxypupyomue
HHOCTPAHHBIC

$OHIOBLIE
BHPX¥bI

Puc. 1.1. B3anMocCBsI3b BHEIIHETO OKPYKEHUS ¥ BHYTPEHHEU Cpe/ibl OaHKa.

CnenyeT OTMCTHUTD, 4qTo 3Ha4YUMbIM
HHCTPYMCHTOM COBPEMCHHOI'O 0aHKOBCKOT'O
MCHCIPKMCHTA SABJIACTCA CHCTEMHBIH noaxona,
HO3BOJ'I$II-OH.IPII>1 HCCIICAOBAaThb MW OLICHUBATb
BO3HHKAKOIIUEC HpO6J'IeMI>I B JCATCIBbHOCTHU

0aHKa, y4YUTHIBas BO3JCUCTBUE BHELIHEH
cpenpl. Kak mokaspiBaeT mpakTUKa, MMEHHO
BIMsiHUE  (AKTOPOB  BHEIIHEH  cpejibl
CMOCOOCTBYET  BO3HMKHOBEHHIO  MHOTHX
BHYTPHOAHKOBCKHX npobiem, 4TO
MOATBEPXKAAET  HEOOXOANMOCTh  aHAIM3A

BIUSHUS (AKTOPOB OKPYKAIOIICH Cpelnbl Ha
3¢ PEeKTUBHOCTD ACATENIHPHOCTH OaHKa W
JOCTH)KEHHE €ro CTPAaTEerH4yecKuX IeNed u
3ajad.

JIMHAMUYHOCTh PBIHOYHON CHUTYyaIlul
TpeOyeT  TOCTOSIHHOTO  HM3MEHEHHS |
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COBEPIICHCTBOBAHUS MH(pOPMaILMOHHBIX
TEXHOJIOTUH, 0AHKOBCKHMX MPOAYKTOB U YCITYT.
B oTo0li CBS3M, KIacCHYECKHE CIIOCOOBI
NOBbIIIEHUS 3()()EKTUBHOCTH N1EATENBHOCTH
OaHKa TakKe HYXIAarTCd B HOBOBBCIACHUSIX,
pa3paboTke M TPUMEHEHUH COBPEMEHHBIX
noaAxXoJ0B W MEXaHH3MOB, ITIO3BOJJIAROIINX
(YHKIIMOHMPOBATh B  OBICTPOMEHSIOIINXCS
yCIOBHSX  JenoBod  cpeasl.Kpome Toro,
TpeOytoTcsi Oosiee THOKUE CTPYKTYpHI, He
COTIPOTHUBIISAIOIINECS M3MEHEHUSAM
OKpyXKalolieid  cpeibl, a  CIIOCOOHBIE
anarnTupoBaTbCia K HEW WIN W3MEHATHCS
BMECTE C HEU. bpIcTpoMeHsomuecs: yCiIoBUs

BHEIIHEH Cpeapl TPeOyIT MOCTOSHHOTO
MOUCKA BO3MOKHOCTEMN pocra
s dexTuBHOCTH TEKYIIETrO
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(GYHKITUOHUPOBAHUS U YCIEIIHOTO
pasBUTHS B JOJTOCPOYHON TIEPCIIEKTUBE
OaHKa.
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EKOLOJI MUHITIN KOMMERSiYA BANKLARIN FOALIYYOTINO TOSiRi.
M.O. Nagiyev
Azarbaycan Dovlat Neft va Sanaye Universiteti

Bazar voziyyotinin dinamizmi sabit doyisikliklor vo informasiya texnologiyalari, bank
mohsullar1 vo xidmatlorinin tokmillosdirilmasini telob edir. Bankin faaliyyatinin samaraliliyinin
artirilmasi tiiin klassik yollarda yeniliklara ehtiyac duyulur, onlari siiratlo doyison biznes miihitindo
foaliyyat gdstormays imkan veron miiasir yanagmalar vo mexanizmlorin totbigi otraf miihit
doyisikliyine miigavimat gdstarmayan, ancaq uygunlasa bilan vo ya onunla doayiso bilon daha gevik
strukturlar tolab olunur.Siirstlo doyison otraf miihit goraiti uzun miiddatli amaliyyatin effektivliyini
Vo bankin miivaffagiyyatli inkisafini artirmaq {igiin imkanlarin davamli aragdirilmasini talob edir.

EFFECTS OF THE ENVIRONMENTAL ENVIRONMENT ON THE ACTIVITY OF A
COMMERCIAL BANK..
M.O.Nagiyev
University of Oil and Industry.

The dynamism of the market situation requires constant changes and improvement of
information technologies, banking products and services. In this regard, the classic ways to improve
the efficiency of the bank's activities also need innovations, development and application of modern
approaches and mechanisms that allow them to operate in a rapidly changing business environment.
more flexible structures are required that do not resist environmental changes, but are able to adapt
to it or change with it. The rapidly changing environmental conditions require constant search for
opportunities to increase the efficiency of the current operation and successful development of the
bank in the long term.

Keywords: banking, economic growth, the influence of environmental factors, internal banking
problems, analysis of the influence of environmental factors, bank performance, organization,
management, banking product.
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MAGISTRAL BORU KOMORLORININ HERMETIKLIYININ YOXLANMASI
VO KORROZIYANIN VOZIYYOTINO NOZAROT
N.S. Mustafayeva, G.I. Iimanova
Azarbaycan Ddovlat Neft vo Sonaye Universiteti
E-mail: nargiz.mustafayeval3@gmail.com
Acar sozlar: akustik emissiya, piezodatgiklor, boru

Magistral boru komorlori 6lkonin sonaye
infrastrukturunun on vacib elementlorindon
biridir. Boru komarlarinin igindaki nasazliglar
ciddi texnoloji vo texnogen noticoloro sobab
ola bilor. Buna goro do texniki istismar
cargivasinda texnoloji prosesin
tohliikosizliyinin tomin olunmasi hal-hazirda
otraf miihitin  ¢irklonmo  soviyyasinin
endirilimosi, homg¢inin onun vaziyyatinin
monitoringinin ~ vo  prognozlasdirilmasimin
tokmillogdirilmasi ~ istigamotindo  aktual
vazifalordon biridir.

Boru komorlorine vo yardimg¢i avadanliglara
xidmat vo onlarin istismari - boru kemarlorinin
miimkiin godor uzun miiddst arzindo etibarl
vaziyyatds saxlanilmasi {iciin biitiin avadanliq
kompleksino sistemli nozarot iizro toskildti-
texniki todbirlorin macmusudur.

Boru komorlorindon sizmalara vo onlarin
biitovlilylinlin pozulmasina gatirib ¢ixaran bir
cox sabablor mévcuddur. Bunlardan an genis
yayilanlar1 kimi - qaynaq tikiglorinin
defektlorini, daxili vo xarici korroziyani, boru
komaorlorinin - mexaniki  zodslonmalarini,
borularin  hazirlanmasi zamani istehsalci
torofindon yol verilon ndgsanlari, istismar
tolimatlarinin toloblorinin pozulmasini, tobii
folakatlori va.s gdstormok olar.

Boru komaorlori sistemlorinin
intensivlogdirilmasi \E) avadanliglarin
etibarliliginin artirilmasinda effektiv istigamaot
kimi diagnostik prognozlagdirmanin tomin
olunmasini gostormak olar. Boru komaorlorinin
faktiki vaziyyeti barade malumatlarin alinmasi
vo bu molumatlarin arasdirilmasi iizro miiasir
avtomatlasdirilmis  vasitolorlo  bazalagmis
sistemlor avadanliglarin tomirs saxlanilmasi
tarixlorinin osaslandirilmis sokilda
planlasdirilmasina, tomir miiddatinin
azaldilmasina, tomir islorinin keyfiyyatinin
yaxsilagdirilmasina, itkilorin azaldilmasina,
hamginin  texnogen  folakotlorin, insan

komorinin  sizmasi, impulslarin  tezliyi, boru
komorlorinin  diagnostikasi, boru  komoarlorinin
korroziyasi.
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tolofatinin vo otraf miihitin ¢irklonmasinin
garsisinin alinmasina sorait yaradir.
Hal-hazirda istifado edilon vo perspektivli
sayillan dsullar boru komarlorinin vahid
moqgsad vo tapsiriglarla  diagnostikadan
kecirilmasinin  saholorarasi  vahid sistem
carsivosindo birlogir. Molumatlarin vaxtinda
alinmasina yalniz diaqnostika proseslorinin
avtomatlagdirilmast  vo  proqnozlasdirici
diagnostika tisullarinin inkisaf etdirilmosi ilo
nail olmagq olar.

Diagnostik parametrlorin tosnifatlagdirilmasi
boru komari sisteminin diagnostik modelinin
secilmosi mogsadi dasiyan, bir-neco etapla
hoyata kecirilon miirokkob vo omok sorfedici
prosesdir. Boru komoari sisteminin diagnostik
modelinin seg¢ilmosindon sonra identifikasiya
nazoriyyasinin - miisahido edilo bilon, idaro
edils bilon va ayird edils bilon prinsiplarindon
istifado olunur. [1-4].

Hal-hazirda sizmalarin agkar edilmasi {izro
perspektiv. metodlarindan  biri  boru
komorlorinin sothindo yerlosdirilmis yiiksok
hassasloga malik piezodatgiklor vasitosi ilo
boru kamarlarinin divarlarindaki gorginlikdon,
korroziya defektlorindon, mikrocatlardan vo
neft sizmalarindan golon akkustik emissiya
signallarinin qeyde alinmasina osaslanmis
nozarst Ol¢li tisuludur. Catlardan sizan maye
piezodatgiklor wvasitosi ilo tutulan yumsaq
elastik dalgalar yaradir ki, bunlarin signallar
10" dofs  giiclondirilorok  kompyuterds
aragdirilir. S1zma yerinin toyin edilmasi tigiin
amplitudanin vo golon impulslarm tezliyinin
analizini aparan xiisusi avadanliq
hazirlanmigdir.  Qeyd  olunmalidir ki,
sOzligedon iisulun iki rejimi movcuddur: passiv
va aktiv [1].

Aktiv  rejim  akustik  dalgalanmalarin
stialandirilmas1 vo gabuluna, passiv rejim iso
yalniz titromalarin gobuluna asaslanir.

Todqiq edilon sistemls igo baglayarkon ovvel
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passiv lsuldan istifade olunur. Yoni boru
komorindo dagilmani, ¢ati vo ya asmmani
gostoron, miioyyon gilico vo tezliyo malik
signalin  omolo golmosi gdzlonilir. Qeyd
edilmolidir ki, boru komorinin korroziyadan
omolo golon defekti ¢at vo aginmalardan forqli
dalgalanma tezliyino malikdir [3].
Molumdur ki, mayenin boru komorindo
horokoti  noticosindo  yaranan  pulsasiya
titromoloro  sobob  olur.  Pulsasiyanm
molumatlart miixtalif tezlikli impulslar kimi
togdim edilir, impulsun tezliyi ilo defektin
tezliyi ist-listo  diisdikdo boru komaori
defektinin miixtolif dalgalarin siialanmasi ilo
rezonans titromalori yaranir.
O da geyd olunmalidir ki, passiv tisuldan
catlarin yeni yarandigi stadiyada, yoni ilkin
etapda catlarin lolallasdirilmasi tigiin istifado
edilmosi  mogsadouygundur [2]. Akustik
emissiyanin enetjisi ilo ¢atlarin parametrlori
arasindaki  elektrik  olagesi  asagidaki
sokildadir:

> V2 = Ko(E2AL)/E
burada E- elastiklik modulu,
A L - ¢atin uzunluq artimu,
K - ¢atin zirvasinds gorginlik nisbati,
V - materialin struktur-hossasliq parametridir.

Titroma yaradici slava qurgulardan istifado
edilmadiyi halda sistemi passiv iisuldan basqa
aktiv lisul ilo do yoxlayirlar.

Datgiklorin biri vasitasi ilo boru komori boyu
qabul ceviricisine kimi yayilan zondlasdirici
signal yaradilir. Mayenin boru komarinin
divarindaki  kegici  doliklordon  axmasi
noticosindo sas effekti yaranir. Mayenin
doliklorden axini vo kavitasiyanin yaranmasi
hesabina akustik sos-kiiy yaranir. Qeyd etmok
lazimdir ki, maye axininin turbulent rejimi
zamani yaranan akustik sos-kily, mayenin boru
komorindoki ¢atdan axmasi zamani yaranan
sos-kiiydon azdir. S Akustik  sos-kily
piezodatciklor vasitosi ilo tutulur, miioyyon
zaman  kvantlarindan  sonra  gorginlik
komiyyotlorinin molumat paketino c¢evrilir.
Nozarot¢i vasitosi ilo signali gobul edon
dat¢ikin nomrasi barodo moalumat verilir. Hor-
bir piezodatcikin qabul etdiyi akustik emissiya
signali barado molumat kompyuters daxil
edilir. Datciklorin molumatlar1 arasindaki vaxt
intervallar1 Ol¢iiliir vo bunlar nozoro alinaraq
akustik emissiyanin koordinatlar1 miioyyon
edilir. Bela bir sokilda, qisa zaman miiddatindo
boru komarinin defektinin koordinatlarini ilkin
etapda miioyyon etmok miimkiin olur.
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ITPOBEPKA MAT'NCTPAJIBHBIX TPYBOITPOBOAOB HA TEPMETUYHOCTbD
1 KOHTPO.Ib 3A KOPPO3UMHBIM COCTOSIHUEM
H.C. Mycradaesa, I'.U. UmanoBa
AzepOaitxanckni I'ocynapcreennslit Yausepceurer Hedpru u IlpombiiiennocTu
OnucaHHBId BapHaHT MeTOJa JAMArHOCTUKH TPYOOIPOBOJOB HA TePMETHYHOCTh WU KOHTPOJIS
KOPPO3MOHHOT'O COCTOSIHUSI KOHTPOJbHO-U3MEPUTENbHBIMU MPHOOpaMU TMO3BOJISIET HA HavajIbHOM
sTare OOHapYXUTh MECTO YTE€UYKH. BpITekaromias M3 TpeUMH TPyOONpoBOJa >KUIKOCTh CO3HAeT
YIOPYTUe BOJIHBI, KOTOpPbIE YJIaBIMBAIOTCS IMbE30JaTYNKAMU PACIIONIOKEHHBIMU Ha TOBEPXHOCTH
UCTBITYEMOT0 TPYOOIIpOBO/Ia M MPpeoOpas3yroT UX aKyCTUYECKHe CUTHAIBI. McTIbITaHus TPOBOANIHNCH
CIiepBa MMaCCUBHBIM METOJOM U T.€. 0€3 UCIOJIb30BaHUS JOTOIHUTEIbHBIX YCTPONUCTB AJIs CO3JaHMs
KoJIe0aHMH, a 3aTeM U aKTUBHBIM METOJIOM.
JlaHHBIN METOJ MO3BOJISIET HA PAaHHUM 3Talle ONpPeNeIUTh MECTO YTEUKH TPYOOIPOBOAOB, CHU3UTh
PUCKH 3arpsi3HEHUS OKpPY)KAIOIIEH Cpenbl, a TaKKe YCOBEPUIEHCTBOBATH MOHUTOPUHI U
MIPOrHO3HPOBAHUE.
KioueBble c¢JjioBa: aKyCTHYecKash SMHUCCHS, MbE30JaTYMKH, yTedka TpyOONpoBOJa, 4YacToTa
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UMITYJIECOB, KOJIEOaHUS TPYOOIIPOBOIOB, KOPPO3Hs TPYOOIIPOBOIOB.

INSPECTION OF TRUNK PIPELINES FOR IMPERMEABILITY AND CONTROL OVER
THE CORROSION STATE
N.S. Mustafayeva, G.l. Imanova

Azerbaijan State Oil and Industry University
The proposition of the model of control-measuring methods for detecting leaks in pipelines.
Electrical connection between accosting emission energy and parameters of the crack is shown. There
is sufficient evidence of adequacy of the model proposed.
The advantage of this method is allowing to discover. The pipeline leakage early, thus reducing the
risk of environmental pollution and improving monitoring and forecasting.
Keywords: acoustic emission, piezoelectric sensor, pipeline leakage, pipeline pulsation, pulse
frequency, pipeline diagnostics, pipeline corrosion.
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DOMIR OKSID KATALIZATORUNUN iSTiRAKI iLO HEPTANIN PIROLiZ PROSESI
Azarbaycan Ddovlat Neft vo Sonaye Universiteti
Magistrant S. S. Salehli
G. C. Dadoyeva
E-mail:sabuna75@mail.ru
Acar sozlar: piroliz, karbohidrogen, katalizator,
etilen, propilen, heptan, xromatoqrafiya, olefinlor,
termiki par¢alanma, koks.

Annotasiya: Verilon isdo
katalizator kimi tamiz dasiyici iizorina

heptanin yiiksak temperaturlu pirolz prosesi aparilmigdir.
modifikasiya olunmus Fe20s3 istifada edilmisdir. Piroliz

Burada

prosesi zamani asasan 62-63% doymamugs karbohidrogenlor alinmigdir.

Olefinlorin istehsalinin osas monbasi
karbohidrogenlorin su buxart ilo termiki piroliz
prosesidir. Piroliz prosesinin  perspektiv
istigamotlorindon biri do agir vo yingiil
xammalin emal zamani qiymotli qazsokilli
doymamis karbohidrogenlorin ¢iximini artiran,
koksun omolo golmasini azaldan katalizatorun
totbiqidir. Bundan basqa, piroliz katalizatorlari
piroliz prosesinin maye mohsullarinin kimyovi
torkibino do tosir edir. Bu zaman aromatik vo
alkil aromatik karbohidrogenlorinin ¢iximini da
artirir.

Tam yeni bir proses islonilmisdir -
karbohidrogen xammalinin Kkatalitik pirolizi.
Istifado olunmus domir oksid katalizatorunun
istifado miiddoti  bir neco dofo regenerasiya
dovriindon sonra 3 il togkil edir. Aparilan
proses naticasinds bu mohsullar alinmisdir, %
(kit.): etilen- 34-35; propilen -15-17,5;
butadiyen -3-4 vo doymamis karbohidrogenlorin
comi 53-60 toskil edir.

Karbohidrogen xammalinin pirolizi - havanin
catismamazligr  soraitindo lizvi tobii
birlosmoalarin termiki parcalanmasidir.
Karbohidrogen xammalinin termiki parcalanma
prosesi asagimolekulyar olefinlorin —etilenin vo
propilenin osas alinma iisuludur.

Verilon is daha effektiv dasiyicilarin vo
onlarin osasinda katalizatorlarin katalitik piroliz
prosesinin islonmasino hosr edilib. Burada
katalizator kimi domir (III) oksiddon istifado
olunub vo heptanin pirolizi aparilib [1, s.23].
Tomiz dastyici iizorine  modifikasiya olunmus
Fe2O3 olavasi ¢okilir.  Fe2Osz modifikatoru ilo
propilenin ¢iximi  9,9% kiit. qodor azalir vo
doymamis karbohidrogenlorin ~ comi tomiz
dastyict ilo miiqayisads 51% toskil edir, koksun
ciximi 0,6% kiit. azalir, hidrogenin vo karbon
oksidin ¢ixim1 artir. Heptanin asas gostaricilori
cadval 1-da verilib.

Cadval 1.
Gostaricilor Qiymatlor
Molekul ¢akisi 100
Sixlg, p° 0,709
Qaynama baslangici, °C 40
Cadvel 2

Heptandan domir oksid katalizatorunun istiraki ilo katalitik pirolizi zamani1 alinan mohsullarinin
¢iximi (temperatur -780°C, kontakt miiddoti 0,1 ¢, su buxarinin xammala nisboti 1:1).

Xammala asasan piroliz mohsullarinin Tocriibalorin  sirarast

ciximi, % kiit. 350 350a 350b
H2 131 1,22 1,32
CHq4 17,0 16,7 16,7
CoHs 2,06 2,1 2,09
CaoH4 39,7 39,5 40,01
C2H> 0,4 0,5 0,4
CsHs 0,5 0,3 0,5
CsHs 13,8 14,0 14,1
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CsHs 0,10 0,10 0,10
CaHio 0,10 0,2 0,10
C4Hg 3,8 4,10 4,10
CaHe 4.6 47 45
Koks 0,2 0,23 0,3
Qazomologolmo 83,27 83,5 84,1
Maye mohsullar+itki 16,2 16,35 15,6
Doymamis karbohidrogenlorin migdar1 C» 62,53 62,4 63,2
Cs
Comi 100 100 100
Alman ylingiil fraksiyalarin xiisusiyyatlori:
Cadval 3
Yiingiil karbohidrogenlorin genis fraksiyasi, % kiit.
CH4 0,22 n-CsH12 8-13
CoHe 1,53 i- CsH12 10-15
CsHs 17-20 > CsH14 1,5-2,0
n-CsH10 35-37 >Cr 0,52
i-C4H10 13-15 > doymamis 0,1-0,25
Cadval 4
Etan fraksiyasi, % kiit.
CO2 0,2-0,35 CsH1o 1,3-0,65
CHa4 8-12 CsHs 0,1-0,25
CoHe 66-68 C4Hs 0,01-0,1
CsHs 17-22
Cadval 5
Butan fraksiyasi, % Kkiit.
CsHs 0,2-0,65 C4Hs 0,3-1,25
CsHe 0,1-0,5 i-CsH12 0,1-0,25
i-C4H10 0,2-2,5 n-CsHi» 0,1-0,8
n-CsH10 95-98

Piroliz prosesinin qaz halinda olan mahsullarini
gaz —maye xromatoqrafiya Ttsulu ilo  toyin
edilmisdir. Pirogazin torkibini 1ki kalonlu vo
detektorlu JIXM-8MJ] xromatoqrafinda toyin
edilmisdir [2, s. 12— 3, 5.42].

Maye mohsullar gaz-maye xromatoqgrafiya
tisulu ilo analiz edilmisdir.

Hal-hazirda movcud olan piroliz qurgusunun
mohsuldarligr 113,0 min.t/il etilena asason va ya
diinya istehsalinin  100%, vo 38,6 mln. t/il

propilena gora toskil edir [4, s.100]. Qalan 30%
propilenin istehsali  katalitik  kreking
prosesindon 35% — kokslasma vo visbreking
qurgularinin qazlarindan alinr. illik etilenin vo
propilenin diinyada istifadssinin artimi 4% -
don cox toskil edir.

Katalizatorun 720-800°C-do istifadasi etilenin,
butilenin ¢1ximini artirir Vo agir

karbohidrogenlorlo koksun ¢iximini1 azaldir [5,
5.260].
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THE PYROLYSIS PROCESS OF HEPTANE WITH THE PARTICIPATION OF THE
CATALYST OF FERRIC OXIDE
S.S. Salehli, G.Ch.Dadayeva
Azerbaijan State Oil and Industry University

This works deals with the pyrolysis process of heptane at high temperature. Fe2Os, which modificated
over the pure transportator, has been used as a catalyst here. Mainly, 62-63% unsaturated
hydrocarbons has been received during the process of pyrolysis.

Key words: pyrolysis, hydrocarbon, catalyst, ethylene, propylene, heptane, chromatography, olefins,
thermal decomposition, coke.

IMPOLHECC ITUPOJIM3A I'EIITAHA B ITPUCYTCBUU KATAJIN3ATOPA OKCHUJA
KEJIE3A
C.C. Canexun, I''Y. lanaeBa
A3zepoOaiinxanckui I'ocynapcrsennsblii Yausepceuter Hedpru n IlpombinuieHHoOCTH

B nanHoll paboTe mpoBEenEeH BBICOKOTEMIIEPATYPHBIH NHUPOJIU3 TEeNTaHa. 3JeCh B KauyecTBE
KaTajgu3aTopa HCIIOJNIb30BAaH OKCHJI JKeje3a, MOAU(GUIIMPOBAHHBIM HAa YUCTHIM HOcuTenb. [lpu
MIPOIIECCE MUPOJIN3a OBLIO MOIYUEHO OKOJIO 62-63% HEHACHIIIEHHBIX YIIIEBOJOPOIOB.
KitoueBble ciioBa: mMHPONK3, YIVIEBOAOPOJ, KaTauu3aTrop, OTWIEH, TMPOMHIEH, TIeNTaH,
xpomarorpadusi, o1epuHbI, TEPMHUYECKOE Pa3IOKEHHE, KOKC.
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UOT 581.4;581.5;582.739

NAZ CIiNSI NUMAYONDOLORININ BIOEKOLOJi XUSUSIYYOTLORI
D.O. Sadiqova
Azarbaycan Dovlat Pedaqoji Universiteti

Cinso daxil olan niimayandoalor, adotan,
alcagboylu, tikanli vo ya tikansiz kol,
yarimkoldur.  Yarpaqlart sade Vvo ya

licyarpaqcighidir. Sari, az hallarda agimtil
cicoklor adaton tops Vo ya qoltuq salximlara
yigilirlar. Cinso daxil olan niimayandalora
Araliq denizi sahillarinds, Avropada, Simali
Amerikada, Yaxin Sorqdo rast golinir. Cox
isigsevon Vo  quraqliga  davamlidirlar.
Toxumlarla va yasil galomlarlos ¢oxaldilir. Bazi
novlorinden dekorativ bitki kimi istifado
olunur. Torpaq borkidici bitki kimi conub
yamaclarmi  barkitmok diglin, homginin
bordyurlarda vo alpinariyalarda okmok tigiin
istifado olunur. Bozi névlordon rong alinir.
Xalq tobabstindo miixtalif Xastolikloro garsi
istifado olunur.

Naz — Genista L. cinsi paxlalilar fasilosing
daxildir. Adston yarpagmi tokon Vo Yya
homisoyasil tikanli vo ya tikansiz kol vo
yarimkollardir. Budaqlar1 diiz dayanir vo ya
sarilir, oksor novlorda tikanlarla ortiilii olur.
Yarpaqlar1 tam, sads Va ya ligyarpaqciqli, six
tikctikli vo ya ¢ilpaqdir. Koponoksokilli
cicoklori parlaq sari, bozon agimtil rongda
olub, topa vo ya qoltuq salximlara yigilirlar.
Meyvoloari kigik, yasti, goxtoxumlu, bazon 1-2
toxumlu  paxladir. Cinso daxil olan
niimayondsloro  biitin ~ Aralig  denizi
sahillorinds, Avropada, Simali Amerikada,
Yaxin Sarqdo rast galinir [1, 2]. Cox isigsevan
Vo quraqliga davamhdirlar. Quru qumsal vo
dasli-ohangli torpaqlara iistiinliik verirlor. Cox
zaman quru conub yamaclarinda torpaq
borkidici kimi istifads olunur. Cox nomislik va
giicli saxtaya qarst davamsizdirlar. Uzun
stiron  kiitlovi  ¢igoklomasi,  quraqliga
davamliligi, kicik Olgiilii olmasi, torpaga
tolobkar olmamasi, ¢ox qulluq talob etmomasi
bu bitkilori dekorativ bageiligda
moshurlagdirir. Cinsin bir sira
niimayandalorindon  yasillasdirmada genis
istifado olunur. Kompakt kok sistemlori
onlarin bazilarini otaq bitkisi kimi becormaya
do imkan wverir. Kigik Olglili  novleri
bordyurlarda, alpinarilords okilir. Toxum va
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Acar sozldr: kol, yarimkol, isigsevan, quraqliga
davamli, dekorativ bitki, darman bitkisi

golomlo ¢oxaldilir. Cavan novlarin yerini
doyismok olar, nisbaton yasli niimayandalor
yeni sahaya kdgmani pis gobul edir. Qoyun va
kegilor havaslo yeyir, inoklor yalniz ¢ox ac
olanda yeyir. Antik dovrdon dekorativ vo
dorman bitkisi kimi istifadasi malumdur. Bazi
novlardon boyaq mogsadilo dayanigli rang
alinir.  Cigoklordon alinan sar1 rangdan ipak,
yun, Katan pargalari boyamaq Tgiin istifado
olunurdu. Budaq vs yarpaglardan iss yasil rang

alimir.  Ayri-ayri  ndév  vo  sortlarindan
gilgiilikde do istifade  olunur.  Xalq
tobabatinds miixtolif xastaliklarin
miialicasinda istifado  olunan novlori

molumdur [3, 4].

Miixtalif molumatlara goro cinss 100-adok
nov daxildir. Bozi ndvler ¢ox polimorf
olduglarindan miixtalif tadqiqatcilar ayri-ayri
formalar1 da miistoqil név kimi gabul edirlor.
Cinss daxil olan bazi novlars nozar salaqg:
Genista aethnensis DC. — etnin naz1 8 m-o
godor hiindiirlityi olan c¢ubugsakilli koldur.
Budaglar1 ayilmis olur. Zoglar1 parlaq yasil,
cilpaqdir. Yarpaqlar1 1,2 sm uzunluqlu,
Xatvari, tez tokiilondir. 1,5 sm uzunluglu atirli
cigoklori 1-2 odod olmagqla sallaq salximlarda
toplanir. Tac saridir, yelkon yuxaridan yiingiil
girintili-cixintihidir. Cigok saplagi, kasaciq vo
qayiqclq ¢ox vo ya az doracads tiikciiklorlo
ortiilidiir. Etnin naz1 tobii halda Araliq donizi
sahillorindo, Siciliya vo Sardiniya adalarinda
yaytlmigdir. Quru doniz sahillorinds vo dag

yamaclarinda bitirlor. Cox 151q
sevondirlor.Yamaclarin  borkidilmosi  {iglin
yararhdir [2].

Abseronun quru subtropik iglimi soraitinds
etnin nazinin reproduktiv organlarinin inkisaf
fazalarmin 6yranilmasino dair  torafimizdon
todqiqatlar aparilmigdir. Molum olmusdur ki,
bu ndviin fordlarinds qongalonma fazasi orta
hesabla  iyunun  birinci  ongiinliiylindo
baslamisdir.  Cigokloma  iyunun  birinci
ongiinlitylindan baslayaraq iyulun avvalinadok
20 gin middestindo davam etmisdir.
Meyvalarin intensiv béylimasi iyunun sonunda
9 giin miiddatinds, kiitlolorinin artmasi iyulun
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owvalindon axirinadok 28 giin miiddatinda
getmisdir. Meyvalarin kiitlalorinin
sabitlosmasi vo su itirmasi hesabina meyvo
kiitlolorinin azalmasi marhalalari iso har biri
toxminon § giin olmaqla avqustun Dbirinci vo
ikinci  ongiinliiklorini  ohato  etmisdir.
Biitovliikds, meyvalorin formalasmasi prosesi
53 giino basa catmisdir. Meyvalorin  tam
yetismasi avqustun sonlarina tosadiif etmisdir.
Etnin nazinin meyvo Vo toxumlarinin morfoloji
olamatlorinin dyronilmasine dair apardigimiz
todgiqatlara goro bu paxlalar formaca
ellipssokilli, bir godor oyilmis, yanlardan
sixilmis, nisbaton gabariq taylidir. Onlar zoif
qalinlasmig garin tikigli vo 1 mm uzunluglu
oyilmis buruncuqlu olurlar. Paxlalarin rangi
sartya calan agiq gohvayi, bej rongli olur.
Onlar gisman tiikciiklii, yetisondon sonra ise
cilpaq olurlar. Bu ndviin paxlalarinin
konsistensiyast quru, bork, galindir. Etnin
nazinin paxlalarinin uzunlugu 1-1,2 sm, eni isa
0,5-0,6 sm olur. Onlar 1-3 toxumludur.
Toxumlar perikarpa birlogsmir. Etnin nazinin
toxumlar elliptik doyirmi, yanlardan sixilmis,
boyrokvari formalidir. Onlarin rongi zeytuni-
yasil, sothi parlaq olur. Bu ndviin toxumlarinin
uzunlugu 3-4 mm, eni 2-2,5 mm, qalinlig1 iso
1,5-1,8 mm olur. Bu toxumlarda toxum
gobokciyinin formasi doyirmidir. Toxumlarda
endosperm zoif inkisaf edib. Etnin nazinin
toxumlarinda  riiseym  kokcliyli  toxum
gevrasindon  konara  ¢ixmur.  Kokciiyiin
uzunlugu (4,2 mm) loponin uzunluguna (3
mm) boarabor va ya uzun ola bilir. Meyva va
toxumlarin kiitlo gostoricilorina nozor salsaq
gorarik ki, 100 odad meyvonin kiitlasi 4,6 q,
1000 toxumun kiitlasi isa 10,6 q olmusdur.
Todgigatlar naticosindo miioyyon edilmisdir
ki, bu noviin fordlorinin meyvalori Abseron
soraitindo zorarvericilorlo ciizi (4%) olaraq
zadalanir.

Etnin nazin1 ¢ox vaxt Spartium junceum L. -
cubugsokilli  sarikolla qarigdirirlar.  Xarici
goriiniislorino goroa bir-birlorina banzayirlar.
Hor ikisi yarpagini tokon kollardir.
Cigoklomalari do demok olar ki, eyni vaxta
diisir maym sonu va iyunun avvoli. Daha
diggetlo baxildiqgda etnin nazi daha iridir,
budaglan sallaqdir, ¢gubugsokilli sarikolda iso
oksina budaglar yuxar1 dogru yonslib vo 0 daha
kicik 6lctliidiir. Etnin naz1 daha az yayilib, onu
osason botanika baglarinda vo parklarda

82

gormok olar. Cubugsokilli sarikol isa oksina
daha genis yayilib. Bu bitkilor noinki park vo
baglarda becarilir, onlardan homginin yollarin
konarlarinda, sohor yasillagdirilmasinda vo s.
cox istifads olunur.

Genista germanica L. — alman naz1 Avropanin
samliq vo tozagact mesalorindo qumlu vo
cinqulli  torpaglarda  yayihib.  Isigsevon
mezofitdir. Hiindiirliyii 0,6 m, diametri 1,2 m
olan algagboylu koldur. Six tiikciiklarlo
ortiilmiis budaqglarin tizarinds 2 sm uzunluglu,
lansetsokilli, oturag, alt torafdon six tiikciikli
yarpaglar yerlosir. Konarlar1 kirpikcikli, asasda
yasil tikanciglidir. Demok olar ki, hor budag 5
sm uzunluqlu quzili-sart ¢igok qrupu ilo
nohayotlonir.  Iyunun ovvalindon iyulun
axirmadok  ¢igokloyir. Cigoklonma bazan
avqustun birinci yarisinadok davam edir.
Paxlalarin uzunlugu 8-12 mm, eni 4-5 mm,
uzeri tiikciikliidiir. Meyvoalor  oktyabrin
ovvallarinds yetisir. Bu dovrdo budaglar da
paralel olaraq boylylir. Boylimo saxtalar
diisonodok davam edir. Ona goéra do budaglarin
25-75%-1 odunlasmur vo har il saxtadan donur.
Lakin kol yenidan barpa olunur va gigoklayir
[5]. 100 meyvoanin kiitlasi 3g, 1000 toxumun
kiitlasi isa 1,5-2,3 q toskil edir.

Isigsevon vo quraghiga davamhidir, quru
qumesal torpaglarda bitir. Adaton tok-tok vo ya
kigik qruplarla yayilir. Qis dovrlorinds xiisusi
gorunma tolob edir. Periodik olarag sanitar
kosimlor  aparilmalidir.  1588-ci ildon
Avropada becorilir. Isti yamac vo dash
baglarda yerlosdirilmays yararhdir. Kolu yasil
goalomls goxaltmaq olar.

Genista anglica L. — ingilis nazina Avropanin
morkazinds torflu torpaglarda rast golinir.
Kalsofobdur. Hiindiirliiyii 0,5-0,8 m, ¢atirinin
diametri 30 sm olan koldur. Vegetasiya dovrii
aprelin sonlarindan oktyabrin ortalarinadok
davam edir. Inkisaf tempi ortadir. 3-cii ildon
cicokloyib meyva verir. Cigoklonmo mayin
sonlarindan iyunun ortalarinadak, toxminan ti¢
hofto davam edir. Meyvolor avqustun
ortalarinda  yetisir.  Saxtaya davamliligi
asagidir. Toxumlarinin hayatilik gabiliyyati 64
% toskil edir. Yay golomlorinin 95%-don ¢oxu
stimulyatorlarla islonmadon bels kdk verir.
Genista hispanica L. — ispan nazmnin vatani
Ispaniya vo Fransa daglarmin qayaliq
yamaclaridir. Kanar adalarinda da genis
yayilib. D.C. Hessayon 0z osarlorinds onu
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tikanli budaqlar1 olan gozal  kigik kol
adlandirir [2]. O hogigoton do istonilon yaxsi
drenaj olunmus torpaglarda ¢ox gozoal inkisaf
edir va ¢igokloyir. Glinasli sahalordos bitan 0,5
(1) m hindirlikli, parlaq yasil rangli koldur.
Budaglar osasda c¢ox tikanlidir, yarpaqlar
kigikdir (1 sm-adok). Cox vaxt ildo iki dofo
cicokloyir. Birinci ¢igoklomo dalgasi iyunun
ovvalinds, ikinci g¢igcoklomo iso payizin
owollorinde bas verir.  -10° C saxtaya
davamlidir. Giiclii saxtalarda koko godar donsa
da asanhqla baorpa olunur. Ispan nazi
yanginlara garst da doziimliidiir. Yangindan
sonra kokdon yeni zoglar c¢ixir. Digor naz
novlari icarisindo on davamlilardan sayilir,
qizmar giinog altinda uzun miiddatli sulanma
olmadan belo tab gotirir, hotta ¢ox qeyri-
miinbit dashi torpaqglarda belo bitir. Bu
xiisusiyyotlori ona araliqdonizi quru iglimi
soraitindo sag qalmaga komok edir. BitKi
budanmaya da yaxsi cavab verir. Buna gora do
ona miixtalif bag formalarmi vermoak olur.
Yasillasdirmada vo torpaq borkidici bitki kimi
istifado olunur. Canli ¢opar kimi do istifadoys

yararlidir.
Genista lydia Boiss. — lidia nazim1 D.C.
Hessayon  Avropada on ¢ox yayilanlardan

hesab edir [3]. Bu nov daha isti yerlordon
golma hesab olunur. Bolgaristan, Tiirkiyo,
Suriyada dasli-ohongli yiiksokliklords yayilir.
Hiindiirliyi 0,6 m, diametri 1m-o catan
sarilon, yastigsokilli koldur. Yarpaglarinin
uzunlugu 1sm-o gatir. 1,5 sm-lik ¢igoklori 5
sm-lik kigik salximlarda toplanir. Bozok bitkisi
kimi becarilir. Quru-dasl divarlardan budaqlar
asagilya dogru sallanaraq ¢ox gozel goriintii
verir. -15° C saxtaya davamlidir.

Genista radiata (L.) Scop. — stiali nazin vatoni
Simal1 Alplardir. Daniz saviyyasindan 2000 m
— dok hiindiirliikdo gilli - dash topalords
yayilir. Quru yumsagq torpaqlara iistiinliik verir.
40-80 sm hiindiirlikli  koldur. Coxsayl
gabirgali  budaqglar1  tikansizdir.  Cavan
budaglar1 yasil rangli vo tiikciiklidiir. Tiind
yasil ii¢lii yarpaqglar 1,5 sm uzunluglu uzunsov
yarpagciglardan ibaratdir. Cigoklomo iyunda
baslayir va li¢ hafto davam edir. 1,4 sm-lik sar1
cicoklori topada qisa ¢igok qruplarina toplanir.
Paxlalar1 1 sm uzunluglu, oval-itiucludur.
Paxlalar 1-2 toxumludur. Toxumlar tiind
gohvoyi, parlaqdir. Saxtaya davamhdir.
Toxumla va golomlo ¢oxaldilir. 1758-ci ildan
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Avropada becarilmaya baslanmigdir.
Becoarilmasi ii¢iin ohang olave edilmis quru
qumlu-dasl torpaqlar yararlidir. Tok-tok vo ya
bordyur okinlorinds, dashi baglarda okilmoak
{iclin miinasibdir. Ikinci ilden ¢igokloyir va
meyva Verir.

Genista pilosa L. — xovlu - tiiklii naza Qarbi
Avropanin Uzaq Simal vo conubundan basqa
hor yerindo rast golinir. Qruplarla miinbit
olmayan torpaqlarda, gaya c¢atlarinda, az
hallarda shangli torpaqlarda bitir. Daglarda alp
qursaglarinadok galxir. 30 (40) sm-lik
hiindiirliiklii yarimkoldur. Sorilon budaglarin
uzunlugu 50 sm-o ¢atir. Tiind yasil rongli
yarpaqlarin uzunlugu 1,5 sm, eni 0,4 sm olur.
Yarpaglar altdan yumsaq, ipakvari tiiklorlo
ortiiliidiir. Uciincii ildon ¢icokloyir. Iyunda
cicoklayir. Cigokloma 25 giin davam edir. 1
sm-adok uzunluqlu qizili -sar1 rongli gigoklor
1-3 olmagla 14 sm-lik salximlara yigilir. Kasa
yarpaqglart zorif, inco xovludur. Meyvalor
avqust- sentyabrda yetisir. Paxlalar sarimtil-
gonur rangli, tiikciiklii, uvzunlugu 2,5 sm, eni
0,5 sm olur. 5-8 toxumludur. Parlag, bol
cicokloyan dekorativ bitkidir. Quru qumlu
torpaglarda gilinogli saholords yaxsi inkisaf
edir. Toxumlarla vo qolomlo ¢oxaldilir.
Qalomlar  ¢otinliklo  kok  saldigindan
stimulyatorlarla islomok maslohat goriiliir.
Genista sagittalis L. — saplaqli nazin vatoni
Conub - Sorqi Avropadir. Miinbit olmayan
torpaqlarda boyiik kolluglarda, mesalords,
diizonliklards va dag otoklorinds bitir. 30 sm-
dok hindirliikli,  sorilon  qgollu-budaql
govdali vo homisoyasil yarpaglari olan ¢ox
dekorativ koldur. Budaqlar giiclii saxtalar
diisonodok uzandiglarindan onlarin bir gismi
donur. Biitovliikds bitki 6zii adi qislardan ¢ox
oziyyat ¢cokmir. May-iyunda ci¢okloyir. Parlaq
sart ¢igoklori budaglarin ucunda salximlara
toplanir. Cox qulluq talab etmir. Quru qumlu
torpaqglarda giinasli saholords bitir. Bu név naz
cinsi igarisinds an ¢ox yayilanlardandir. Cox
yarasiqhidir, tglincti ildon ¢icokloyir. Yay
budaglan ilo asanligla ¢oxalir. Cox saxtal
qislarda bitkinin {izorini 6rtmok lazimdir [4].
Genista tinctoria L. — boyaq nazi ¢ox genis
orazilordo yayilib. Bu nove Kigik vo Orta
Asiyada, Qarbi Sibirds, Qafgazda, demok olar
ki, biitin Avropada rast galinir. Azorbaycanda
Boyiik Qafqazin sorginds gomoanlards, ¢ay vo
arxlarin kenarlarinda yayilib. Quru mesalords,
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onlarin talalarinda, iynoyarpagqli mesolords
kolluglarda, topalarin yamaclarinda bitir [6, 8,
9]. 05-15 m-adok hiindiirliiklii tikansiz
koldur. Nazik, zoif budaglanan zoglarin
tizorinds parlaq yasil, demok olar ki, ¢ilpag,
osasda pazsokilli, uzunsov ellipsvari,
uzunlugu 2,5 sm olan yarpaqlar yerlasir. Kicik
saplaqli, otirsiz sar1 ¢igoklor vertikal dayanan
uzun tops salximlarda toplanir. Salximlar
bozon budaglanir. Iyun-iyulda ¢icokloyir.
Meyvalor avqust-sentyabrda yetigir. Paxlalar
dar uzunsov, yanlardan sixilmis formada olur.
Uzunluglar1 1,5-3 sm olub, 6-10 toxumludur.
Toxumlar tiind qonur rongli, elliptik, azaciq

pariltilidir.
Bitki tez boyiiyir, gigoklomo dvriinde gozal
goriniir.  Isigsevon, quraghga davamli

bitkilordir. Soyuq, qarsiz qislarda bitkinin gox
hissasi donsa da tez barpa olunur va gigakloayir.
Quru qumlu, geyri-miinbit, shangli torpaglara
istiinliik verir. Buna  baxmayaraq uzun
miiddoatli su basmalarina da tab gotirir. Miinbit
torpaqlarda ¢igokloma zaifloyir. Toxumlarla va
golomla goxaldilir. Qalomlar stimulyatorlarsiz
¢otin kok salir. Ikinci ilden cigoklair. Toxuma
ehtiyac olmadiqda bitkinin cari ildoki ¢igok
dasiyan budaqglar1 dogranir ki, novbati il
kiitlovi ¢igoklasin.

Owvallor bitkinin yarpaq, ¢igok vo zoglarindan
kotan vo ipaklari boyamagq tigiin dayaniqli rang
almirdi. Bitki 6z adin1 da buradan alib.
Xalgagiligda yunlari boyamagq iigiin do ondan
genis istifado olunurdu. Elastik budaglardan
miixtolif hormolords, toxuculugda vo s.
istifado olunurdu. Bitkinin budaqglar1 floristik
kompozisiya li¢lin do yaxs1 material sayilir [5]

Xalg tobabstindo bu bitkinin miialicovi
xiisusiyyatlori goadimdon molumdur. Mialico
mogsadilo hom yeralti, hom do yerlsti
hissolordon istifado olunur [4]. Cigoklor
bitkinin ¢igoklodiyi dovrdos, kdklar iss payizda
toplanir. Tobabatdo gansaxlayici,
antibaktrerial, imumi mohkomlondirici kimi
istifada olunur. Bitkinin tarkibina alkoloidlar,
efir yaglar, qliikozidlor, as1 maddalori,
flavonoidlar, tizvii tursular daxildir. Cigoklorda
lyuteolin vo genistein pigmentlori var. Bozi
Olkalorda  (ABS) c¢igcok vo meyvalordan
bodxassali sigloro qars1 da istifado olunur.
Ukraynada ¢i¢oklordon bronxial astmanin
mialicosindo  istifado  olunur.  Yeriistii
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hissalordon hazirlanmig sira va hoalimlardan
hepatit, sistid, allergik dermatit, revmatizmin
milalicosindo istifade olunur. Bundan olave
hazirlanmis ekstrakt &) moahlullar
galxanabanzar voz Xxastoliklorinin, boyrok vo
iiroklo bagh sislorin miialicasinda, siniqlarda,
duz yigilmasina qarsi, dermatomikoza va S.
komoklik  gostorir.  Yeriistii  hissalordan
hazirlanmis  ekstrakt  antibakterial ~ vo
damardaraldici xiisusiyyato malik oldugundan
gar-gara kimi do istifado oluna bilir. Taza
yarpag Vo meyvalor ziyil va ddyanaklardan
azad olmaga komok edir. Xalq tobabotindo
koklordon alinmis hoalimdon malyariyanin
mialicosinda, trok zoifliyindo, sariliqda,
galxanabanzor voz Xxostaliklorinds istifado
olunur. Boyaq naz1 zohorli bitkidir. Ona goéro
do ondan istifadads ehtiyatli olmaq lazimdir.
Preparatlarda istifado dozasina ciddi fikir
verilmalidir.  Yiiksok arterial tozyigi Vo
garaciyar xostoliklori olanlarin istifadasi goti

qadagandir.
Kicik qruplarla yasillasdirmada istifado
olunur. Yamaclarda, dasli saholordo,

bordyurlarda vo alpinariyalarda  okilir.
Homginin hiihdiir olmayan agaclar vo hiindiir
kollarin yaximliginda okildikds eyni vaxtda vo
ya novbo ilo ¢icoklomo zamami  noinki
cicokloma dovriinda, ham da digar vaxtlarda da
yarpaqlarinin forma vo rongino goro do bir-
birilo ahangdarliq amalo gotirir. Boyaq nazi
dekorativ bagciligda  get-gedo daha da
moshurlasir. Becarilon formalar yabanilardan
Kolun hiindirlilyii, budaglarin istigamoti Vo
moxmoari ¢igoklorinin miqdarina goéra segilir.
Bu quraqliga davamli bitkidon yasillagdirmada
tok-tok vo ya qruplarla istifade olunur. Cox
vaxt dasli sahalorda, yamaclarda becarilir.
Boyaq nazi ¢ox polimorf novdiir. Yasayis
soraitndon asili olaraq kol vo yarpaglarinin
Ol¢ii vo formasmna, tiikciiklorlo Ortiilmasing
gora bir-birindon secilon miixtalif formalar-
fenotiplor omolo gatirirlor. Bazi odabiyyatlarda
bunlar ayrica nov kimi gotiirtiliir.

Genista linifolia L. — kotansakilli naz koldur.
Budaqlart diiz dayanir.  Yarpaqalthiglar
yasildir.  Logoklori iti dirnaqgiqli, sarimtili
narinct ronglidir. Paxlalarinda 3-10 odod
yumurtasokilli, dayirmi, hamar, zeytuni, gonur
Vo ya qgara rongli toxumlar olur.
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Noviin  areali Olcozair Vo  Moarakesin
simalindan Fransanin conubunadok, Korsika
adas1 vo Ispaniyani ohato edir.

Genista scythica Pacz.— skif naz1 quraqliga
davamli, 10-26 sm olgiili koldur. Budaglarin
tizori girintili ¢ixmtilidir. Yarpaqlar sadadir,
tamdir, dar lansetsokilli, altdan giimiisii-
ipokvart tiikciikliidiir. Gumist tiikctiklorlo
ortili sar1 gigoklori budaglarin ucunda seyrak
uzun salximlara toplanir. Mayda ¢igoklayir.
Paxlalarin iizori six tiikciikliidiir. Toxumlarla
Vo vegetativ yolla ¢oxalir.

Bu nov Qara doniz otrafi endemiki hesab
olunur. Ukraynanin qirmizi kitabina diisiib.
Genista tanaitica P. Smirn. — don nazi nadir
novdiir. Ukrayna vo Rusiyanin conub-sarqi
avropa hissasinin endemikidir.  Kserofitdir.
Tok-tok vo ya kicik qruplarla topalorin
zirvasinds agiq sahoalords, yamaclarin conub va
ya conub-sorq istigamotlorinds bitir [7].
Toxumlarla ¢oxalir. 0,2-0,5 m hiindiirliiklii
koldur. Becarilon orazilords hiindiirliiyt 1,1-
1,4 m, ¢atirinin diametri 1m-o gatir. Vegetasiya
miiddati  mayin  ovvalindon  sentyabrin
axirinadok davam edir. Altinci ildan gigoklayir,
hor il ¢igoklomir. Cigokloms iyunun ikinci
yarisinda 15 giin miiddatinde davam edir.
Meyvolor  tok-tokdir, sentyabrda yetisir.
Soyuga davamlilig1 orta gostaricidon asagidir.
Yay galomlarinin 90%-i kok salir.

Genista humifusa L.— (Serilmis) sorili naza
Qara doniz sahillorinds tosadiif edilir. Noviin
iki formast movcuddur. Birinci forma uzun,
demok  olar ki, ¢ilpaq yarpaqldir,
Novorossiysk endemiki hesab edilir. Dagli-
gilli, bazon mesali yamaclarda, osason do
Novorossiysk  floristik  rayonunun  doaniz
sahillorinds,  Abxaziya  vo  Imertin
qayaliglarinda rast golinir. Ikinci forma enli,
six tiiklii yarpaqli olub Markotx dag silsilasinin
¢omoanlarinds, homginin Abxaziyanin alp
comonlarinds bitir [6].

Genista sylvestris Scop. - meso nazi
hiindiirliiyti 0,5 m-o ¢atan  koldur. Catiri
yarimsarsokilli vo ya yastigsokillidir. Yuxari
yarpaglarin qoltugundan tikansokilli zoglar
cixir. 0,5-1,2 sm-lik yarpaqglar parlaq yasil
rongli, dar lansetsokillidir. Cigoklor kigikdir,
parlaq sar1 ronglidir. Paxlalar tok toxumlu,
siskindir. Quraqliga vo saxtaya davamlidir.
Torpaga tolobkar deyil. Mayin sonlarindan
iyuladak ¢igoklayir. Meyvalor iyul-avqustda
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formalagir.  Six, yastigsokilli  ¢otiri  vo
uzunmiddatli ¢igoklomasilo ¢ox dekorativ
gorundur.

Genista  transcaucasica  Schischk. -

Zaqafqaziya nazi tobii halda sorqi vo conubi
Zaqafqaziyada yayilib. Azorbaycanda Kigik
Qafgazin asagi vo orta dag qursaqglarinda quru
gilli yamaclarda, kolluglarda tssadif edilir.
Zaqafqaziya nazi1 10-40 (50) sm hiindurliikli
alcagboylu  koldur.  Coxsayli  zoglari
cubugsaKkilli, gisman tiikciikli, six yarpaqlidir.
Yarpaglari lansetsokilli-Xatvart vo ya Xatvari,
iti ucludur. Uzunluglar1 20-30 mm, eni 2-3 mm
olub, sixilmis tiikciiklii vo ya ¢ilpaqdirlar.
Yarpagq althigi kigikdir vo tez tokiiliir. Cigaklor
qisa saplaqlidir, tops salximlarda toplanir.
Kasaciq sixilmig tiikciikli, lansetsokilli iti
disciklidir. Disciklor borunun yarisina gadar vo
ya uzundur. Tac 10-12 mm uzunluqlu, sari,
cilpaqdir. Paxlalar ¢ilpaqdir, enli xotvaridir.
May-iyunda cicoklayir, iyul-avqustda
meyvalor yetisir. Quru-gilli  yamaclarda
kolluglarda yayilir [9].

Genista cinerea (Vill.) DC — bozumtul-kiil
rongli naz 3 m-o gadar hiindiilityii, 4 m-o gador
diametri olan oayilmis budaqli, yarpagini tokon
koldur. Yarpaqlar lansetsokillidon ellips
formayadok, bozumtul-yasil rongli, 6-8 mm
uzunluglu, iti vo tikciiklidir. Cigoklori sari
rongli, otirli, 1,5 sm uzunluglu olub 1-3
olmagla 20 sm-lik salximlarda toplanir.
Cigoklomo apreldon iyuladok davam edir.
Meyvolor iyun-oktyabrda yetisir. Paxlalar 2-3
toxumlu, 8 sm uzunluglu vo tiikciikliidiir.
Voatoni Conub- Qarbi Avropadir [2].

Genista hirsuta M. Vahl.— cod tiiklii naz 30-
150 sm-adok hiindiirliiklii cox tikanli yarimkol
Vo ya koldur. Budaglar névbali diiziiliir, 7-10
qabirgalidir. Yarpaqlar novbalidir,
lansetsokillidir, uzunluglart 0,8-1,4 sm, eni
0,15-0,45 sm olur. Six salximlarin uzunlugu 8
sm-o ¢atir. Paxlalar1 armudsokillidir, uzunlugu
0,8 sm -2 ¢atir, 2-3 toxumludur.

Dashi vo qumlu torpaqlarda canli ¢opar kimi
istifado olunur. Giinosli vo azca kolgoli
yerlordo bitir. Budaqlar1 saxtalar diisonadok
uzanir. Kimyoavi torkibino vo organizmo
tosirino goro boyaq nazina oxsayir. Buna gora
do xalq tobabatinds ondan da istifads olunur.
Genista ovata — yumurtagokilli nazin vatoni
Qorbi Avropanin conub-sorq daglaridir [3].
0,5-1,5 m hiindiirliiklii koldur. Budaqlar
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cilpaqdir, yuxartya yonolib. Yarpaqlari xatvari,
lansetsokilli, iti, asasda pazsokillidir. Cigaklor
qisa saplaqli, sar1 ronglidir, z6gun nahaystinds
six salximlara yigilir. Paxlalar1 ¢ilpaq,

Vegetasiya miiddati apreldon oktyabrin
ortalarinadok davam edir. 3-4-cii ildon
cicokloyib meyvo amalogetirir. Iyulun ikinci
yarisindan avqustun ovvalinodok 25 giin

Xotsokilli, azaciq sxilmis  formadadir. middatindo  ¢igokloyir. Qisa davamlilig
Toxumlar ~ Qara-qonur, elliptik, azaciq ortadir.
parlaqdir. Isti yamaclarda kolluglarda bitir.
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BUOA3KOJOT'MYECKUE OCOBEHHOCTH IPEJCTABUTEJIEN POJA JPOK
.0. Caabiroa

AzepoOaiigxanckuii I'ocynapcreennniii Yausepcuter Hedru u IlpombinienHoctu
[IpencraButenn poja OOBIYHO  HHU3KOPOCHBIE, TEPHHUCThIE WM  HEKOJIOYHME KYCTUKH,
MOJIYKyCTapHUKU. JIMCThsI y HUX MpOCThle WM Tpoiuarbie. LIBeTku sxenTwle, pexxe OenoBathie,
OOBIYHO cOOpaHbl B KOHEUHbIE MJIM Ma3ylIHble KUCTU. Pa3MHOXKaIOTCS ceMeHaMU M 3€JIeHBIMH
yepeHkamu. [IpencraBurenu poaa npouspactatoT 1o Bcemy CpeansemHomopsto, EBpone, CeBepHoit
Awmepuke, bamwknemy BocTtoky. OueHb CBETONIOOMBBI U 3aCyXOYCTOHUMBBI. HekoTopble BHIbI
HCIIONB3YIOTCA KaK JIEKOpaTUBHBIE pacTeHHs. Kak mo4BO3aKkpenuTeIbHOE PaCTeHUE MPUMEHSIETCS
JUIL YKPEIUIEHUs] FOKHBIX CKJIOHOB, a TaKXke i OOpIIOpPHBIX MOCaJ0K M ajblMHapueB. U3
HEKOTOpBIX BUJOB J00bIBaeTCs Kpacka. lcmonb3yeTcss B HapOJHOW MEIUIMHE Ui JICYEHMS
pa3IUYHbIX 3200JI€BaHUH.
KiueBble  ¢j10Ba: KYCTapHHMK, IIOIYKYCTapHHUK, CBETOJIIOOMBOE, 3acCyXOyCTOWYMBOE,
JEKOPaTUBHOE PACTEHUE, JIEKAPCTBEHHOE PACTCHUE

BIOECOLOGICAL PECULIARITIES OF THE GENUS GENISTA
D.O. Sadiqova
Azerbaijan State University of Oil and Industry

Representatives of the genus are more usually stunted, thorny or thornless bushes, subshrubs. Their
leaves are simple or trifoliate. The flowers are yellow, rarely whitish, usually collected in the final
or axillary racemes. Propagated by seeds and green cuttings. Representatives of the genus grow
throughout the Mediterranean, Europe, North America and the Middle East. They are very light-
requiring and drought-resistant. Some species are used as ornamental plants. As a primordial plant
is used for the strengthening of the southern slopes, as well as curb plantings and rock gardens. Paint
is extracted from some species. These plants are used in folk medicine for the treatment various
diseases.

Key words: shrub, subshrub, photophilous, drought-resistant, ornamental plant, medicinal plant
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VK 546(819.814.87.24)

TEPMODJIEKTPUUECKHUE CBOVCTBA TBEPIBIX PACTBOPOB C AHUOHHBIM
3AMEIIEHUEM HA OCHOBE CJIOUCTOI'O COEAUHEHMUSA PbSh2Bi2Ter
I'.P.I'yp6anos, P.A.UcmansioBa
Azepoaiinxanckuii I'ocynapcreennslii YHusepcurer Hedpru u IIpombiniieHHOCTH
ebikib@mail.ru
Kirouyesbie cJ10Ba: AJIEKTPONPOBOJIHOCTD,
ko3 purueHT Tepmo-a.1.c., apdexr Xosia, mupuHa

3aIPELEHHON 30HbI, TBEP/bII pacTBOP.

Bnepsvie 6 wiupoxom unmepeane memnepamyp ObLiu u3yueHsvl MepMOdIeKMPUYecKue Ce0UCHea meepovix pacmeopos ¢
QAHUOHHBIM 3aMeujeHUeM Ha ocHose croucmozo coedunenus PhShaBioTer. Yemanosneno, umo, éce cnnaewr umerom N-mun
npogooumocmu. 3amewenue amomos Te amomamu S€ npueooum K YMEHbUIEHUIO XOJIOBCKOU KOHYeHmpayuu
INIEKMPOHO8 U pOCMY KOIPPuyuenma mepmo-3.0.c., a makuce K pocmy noOSUNCHOCIU INeKMPOHOE U YMEHbULEHUIO
DEWemoyHOl cOCMasaweli menionposoOHOCIU RO CPABHEHUI0 ¢ coomeemcmaylowumu ceoticmeamu PbSh2BiaTer.
Opghexm Xonna u rnexmpoconpomuenenue usmepenst 6 unmepgane memnepamyp 77-850 K, a koagppuyuenm mepmo-
3.0.c u menaonpogoorocmu 6 unmepsane 90-800 u 80-360 K coomeemcmeenHo.

[TonynpoBOIHUKOBBIE  TEPMOAIEKTPUUYECKUE
Marepuaibl ~ IIUPOKO  NPUMEHSIIOTCA B
Pa3IMYHBIX OTpAcisiX MPOMBILIUIEHHOCTH: B
reHepaTopax Ajsi HpsMOro mpeoOpa3zoBaHUs
TEIUIOBOM HHEPruM B IJIEKTPUUYECKYIO, B
XOJIOAWJIBHUKAX, TEPMOCTATAX, arperatax Juist

KOHI[I/ILII/IOHI/IPOBaHI/Iﬂ BO3ILYX21 n.T.A.
[1-4].

Tepmoanexkrpuueckne npeoOpa3oBaTey
SHEPTUM — TBEPIAOTENbHBIC OXJIAIUTENN |
TEPMOTEHEpaTOpbl - HAXOIAT  IIHUPOKOE
pUMEHEHHE BO MHOTHX obacTsx

COBPEMEHHOM TEeXHUKH. B Hacrosmee Bpems
aKTyaJIbHOM 3ajadell sBISAETCS IOBBILICHHE
3¢ (HEKTUBHOCTH ATHX MPUOOPOB, B YACTHOCTH
CO3/JaHHE JUIsI HUX MAaTE€pHalIOB C BBICOKOU
TEPMOAIICKTPUIECKONW APPEKTHUBHOCTHIO (Z)
JUIA  pa3InYHBIX ypPOBHEH TeMIeparyp B
obmactu 150-600 K [5-7].

N3BecTHO, 4YTO JUIsl OCTHIKEHUS BBICOKOM
TEPMODJIEKTPUUECKON 3¢ (HEeKTUBHOCTH
(Z=0%c/x) MaTeprana He0OXOIMMO COUETAHIE
BBICOKUX 3HAa4€HUH KOX(PPHUIMEHTa TepMO-
3.19C. (S) M DIEKTPONPOBOAHOCTU (G) C
HU3KUMH 3HAYCHUSMHU TEIUIONPOBOJHOCTH (K).
[8-11].

B Hacrosiiee Bpems aKTUBHO pa3BUBAETCS
HOBOE HarmpaBjeHHe moucka 3P EeKTUBHBIX
TEPMONIEKTPUUECKUX MaTepUaios,
3aKJIIOYaloNIeecss B IOJYYEHHUH CIOXKHBIX
TPOMHBIX WJIM YETBEPHBIX XaJIbKOI'€HHJIOB C
JUTMHOTIEPUOTHBIMU KpUCTAIITNYECKUMHU
ctpykrypamu [12]. Jlng 3TUX MaTepualioB
OKUJIAIOTCS HU3KHE 3HaYEeHUS
TEIUIONPOBOAHOCTH. JTO CBA3aHO C TEM, 4YTO
00JbIIME AJIEMEHTapHbIE SYEWKH, KOTOpBHIE,
KaK IIPaBUJIO, XapaKTEepPHBI I CIOMXKHBIX
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XaJIKOTEHUJIOB, CIOCOOCTBYIOT YMEHBIIEHHIO

CKOPOCTH  paclpoCTpaHeHHs  (OHOHOB,
OTBETCTBCHHBIX 32 IEPEHOC TeIia B
maTtepuane. OTHOCUTEIBHO Cla0ble CBS3H
MCKAY CJIIOCBBIMH IIAKE€TaMU H OoJpINe
aTOMHBIE ~ MacChl  DJIEMCHTOB  TaKKe
CIOCOOCTBYIOT MOHWKCHUIO
TETUIOTIPOBOHOCTH.

CroucTele TeTpauMUTONOI00HBIE TPOHHBIE U
yeTBepHbIe coeHenus B cuctemax - (A'Y —
Ge, Sn, Pb, AV — Bi, Sb; B! —Te, Se)
IPUBJICKAIOT BHUMAaHUE MCCIEAOBaTeNed B
CBSI3W C PA3BUTHEM HAINPABJICHUS 0 MOUCKY
HOBBIX TEPMOIEKTPHUUECKUX MaTepHalioB Ha
OCHOBE  XaJbKOTEHHJIOB CO  CJIOXHBIMH
KpUCTAITHYECKIMH pereTkami [ 13-20].

TBepabie pacTBOpPHI XaJbKOTEHHUIOB BUCMYTa
U CYpbMBI SBISIOTCS TEPMO3JIEKTPUUECKUMHU
MaTepHalaMH, KOTOpBIE MOTYT
UCIIOJIb30BaThCsl B TEMIIEPATypHOM MHTEpBaje
or 77 pgo 620 K. DT Marepuabl
INepEeMEHSIOTCd Kak B OXJAKIAOIUX U

CTaOUITN3UPYIOLIUX TEeMIEpaTypy
YCTPOMCTBAX, TaK u B
TEPMOAJIEKTpOreHeparopax. Takol MHUPOKHI
Kpyr  IpPUMEHEHHMH  OTUX  MarTepuasoB

ONPEACISIETCI BO3MOXHOCTBIO  YIIPABJICHUS
TEPMODJIEKTPUUYECKUMHU CBOMCTBAMU Kak 3a
CYET U3MEHEHHS COCTaBa TBEPJOrO PacTBOPA,
TaK ¥ KOHILIEHTpalMX HOCUTEIIEH 3apsia.

Xa.]'H)KOFeHI/I,HI)I, B YAaCTHOCTH TGJ'IJ'IypI/IJII)I 158
CEJIEHU/IbI, IPEACTABIISIIOT UHTEPEC TAKKE IS
CO3JJaHUsI TOTOJOTUYECKUX H30JSTOPOB [21-

26].

W3BectHo, 4TO  00pa3oBaHHWE  TBEPABIX
pacTBOpPOB ~ Ha  OCHOBE  COEAMHEHHH,
MIPeICTaBISIOIINX UHTEpEC s
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TEPMO3JICKTPUUECTBA, MO3BOJISIET
CYUIECTBEHHO TIOHU3UTh HUX PELUIECTOYHYIO
TEIJIONMPOBOAHOCTD [27].
TepMoaIeKTpUIECKYIO 3¢ peKTUBHOCTD
CIJIABOB TBEPBIX PACTBOPOB C N30BAIICHTHHIM
3aMelIeHNEM MOKHO MOBBICUTH 33 CUET POCTa
OTHOIICHHS TIOJBMKHOCTH HOCHUTENEH TOKa
(Ix) K peIIeTOYHOM TETIOMPOBOAHOCTH Lix /Kph.
[Ipu sToMm B [27] moka3aHo, 4TO B TOM ClIydae,
KOrla B KPUCTANIMYECKOW  pelIeTKe
JJIEMEHTaMU-aHAJIOTaMU  3aMELIaeTcs 4acTb
AHUOHOB-CHJIbHEE  MaJaeT  IMOJABHXKHOCTD
IBIPOK, a KOrJa NPOMCXOJUT YacTUYHAs
3aMEHa KAaTHOHOB - CHJIbHEE YMEHBIIAeTCS
MIOJIBUJKHOCTb ~ 3JIEKTpOHOB.  Beneacraue
ATOTO, JAJISl JOCTHKEHHUS BBICOKUX 3HAYEHUI
OTHOIICHUsS [x/Kph B Marepuaiax N-THUIa
MIpeNoYTUTEIbHEE OCYIIECTBISATH
3aMEILIEHUE  DJIEMEHTaMU -  aHajoramu
aHMOHOB, B MaTepHaliax p-THUIA -KaTHOHOB.
Coenunenue PbSh,Bi>Te7 xapakrepusyercs n
-TUTIOM TPOBOAUMOCTH [28] W JOBOJIBHO
HU3KUMH 3HAYCHUSIMHU XOJUIOBCKOM
MOJABIKHOCTH  3JIEKTpoHOB. HMcxons  u3
MPEACTABICHUM, pa3BUTBIX B [27] MOXHO
ObUIO OXKHJATh, YTO 3amellleHue aToMoB Te,
aToMaMH Se MPHUBENET K POCTY OTHOIICHHS [ix
Ikph.  Tlpenmosaramoch, 9TO  aHHOHHBIC
3aMeEIECHN Ooynyt CII0COOCTBOBATH
CHIDKEHHIO PEIIeTOYHOM TEerI0NpOBOIHOCTH
0€e3 CyIIeCTBEHHOI0 N3MEHEHUS MOIBUKHOCTH
3JIEKTPOHOB.

Henbio Hacrosimeidl padoTbl  SABISIIOCH
W3YYEHHE B IIUPOKOM MHTEPBAJIC TEMIIepaTyp
TEPMOIIEKTPUYECKUX  CBOMCTB  CILIaBOB
TBEPABIX pacTBOpOB C AQHUOHHBIM
3amerienuem PbShzBi> (TeixSex)7 (x= 0,0-
0,2), B 3aBUCUMOCTH OT CTENEHH aHUOHHOTO
3aMeleHUS.

METOAUKA DKCIIEPUMEHTA
CnnaBel CHHTE3MpOBAIM IMYTEM CILIaBJICHUS
AJIEMEHTOB B BaKyyMHPOBAaHHBIX KBapIIEBBIX
amMmysiax, B3STBIX B  COOTBETCTBYIONIUX
cootHomeHusix, npu 1100 K B Teuenue 7
4acoB, C IMOCIEAYIOUUM OXJKICHHEM Ha
Bo3ayxe. B kauecTBe MCXOAHBIX MaTepUaOB
ncnone3oBasm Pb, Sn, Bi, Te, Se Bbeicokoi
YUCTOTBI € COJEpP)KaHHEM  OCHOBHOT'O
BEIECTBA He MeHee 99,999 %.
[Tonukpucranmuyeckue oOpa3Ibl OTHKUTAIU
mpu 800 K B Tteuenme 940 4y, mocme yero
3aKaJMBaJId B BOJIE CO JIbJIOM.
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CmuiaBbl HCCIIEIOBAIN METOJ0M
PEHTTEHOBCKOTO aHaiu3a, Meramuiorpaduu u
MyTeM W3MEPCHHsI TEPMOICKTPUUCCKUX U
ANEKTPOPU3UUECKUX CBOUCTB MPU KOMHATHOM
TEMIEparype © B IIHPOKOM HWHTEpBaje
TEMIEpaTyp. Pentrenorpaguueckoe
WCCIICIOBAaHUE  BBIOJHSIU C  TIOMOIIBIO
aBromatudeckoro auddpaxromerpa IPOH-
YM (rpaduroBsiii monoxpomarop, CuK, —
usnydenue, 20-0-ckaHupoBaHHE C 3aMUCHIO
MHTEHCHBHOCTEH 110 Toukam ¢ marom 0,059).
OOpa3iubl  uIsi  WU3MEPEHWH  BBIPE3aid  C
MOMOIIBI0  JJNEKTPOUCKPOBON  pE3KH |
OUHUIIANIN JJIEKTPOIUTUYECKON TOIHPOBKOI.
Jis  u3MepeHHs TEepPMOIJICK-TPUYCCKUX U
ANEKTPOPU3UUECKUX CBOICTB HCIOJIb30BAIN
MOJIMKPUCTAIUTMYECKHE O00pa3Ibl  pa3MepoM
1,2x0,4%0,15 cm. U3mepenns ¢ dekra Xona
U YIEIBHOTO JIEKTPOCOIPOTHUBIICHUS
IPOBOAMIN B MHTEpBaie TemmepaTtyp 77-850
K ¢ Tounoctrio 2-3 %. Koaddumment repmo-
3.1.c. u3Mmepsau B uHTepBasie 80-360 K.
MeTtoauka u3MepeHus dMEKTPOGU3NISCKUX U
TEPMOAJIEKTPUYECKUX CBOIICTB Oonee
noapoOHo onucana B padore [29].

PE3YJIbTATHI U UX OBCYKJIEHUE
B Tabauie 1 IIPEJICTaBIECHbI
EKTPO(YUZNYECKHE U TEPMODIEKTPUUECKHE
cBoiictBa cmiaBoB PbSboBir (TeixSex) B
3aBucuMocTH oT X. Kak BugHO U3 Tabnuusl 1,
BCE CIUTaBBI UMEIOT N-TUM mpoBoaumMoctu. C
pocToM 3HA4YeHUs X HabmogaeTcs
YMEHBIIICHHE KOHIICHTPAIUU DJIEKTPOHOB W
HEeOOoJIBIION pocT KO3 PHUIMEHTa TEPMO-3.11.C.
XOJUTOBCKAs IOJBMYKHOCTh HOCHUTEIEH 3apsiia
(1= Rxo) Bo3pacraer B obnactu cocraos 0,0
<x <0,10, a permeroyHasi TEMJIOMPOBOIHOCTD
CYIIECTBEHHO yMEHBIIAETCSI B TOM XK€
UHTEpBaJIe COCTABOB, YTO MPUBOAUT K POCTY
OTHOIICHUSI  Mx/Kph O  CPaBHEHHUIO ¢
PbSh2Bi>Ter.

HaGmoaromeecss ¢ pocTOM X yMEHBIIICHHE
KOHIIGHTPALIUU DJIEKTPOHOB, MOXET OBITh

CBSI3aHO  C  YMCHBIICHHEM  CTEICHH
OTKJIOHEHHS OT CTeXHOMeTpHH. M3BeCTHO, 4TO
BixTes KpUCTAJUTU3YETCS u3

CTEeXHOMETPUYECKOTO pacijiaBa ¢ HM30bITKOM
Bi 1 uMeeT p-TUI IPOBOAMMOCTH, CBSI3aHHBI C
npeodIalaHueM aHTHCTPYKTYPHBIX JIePEKTOB
tuna Bite. Kak momarator B [30,31],
CYIIIECTBOBAHUE aHTHUCTPYKTYPHBIX Ne(EKTOB
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B peuietke Bi2T€3 BO3MOXHO BCIEACTBUE
HEOOJIBIIION pazHOCTH
anekTpoorpunarensuocredt Bi u Te (ygi =1,9,
xte =2,1 [32], U  COOTBETCTBEHHO,
CPaBHUTEJIBHO HHU3KOW TMOJSPHOCTH CBSA3H.

Cormacuo [30,31], yBenuueHue pa3sHOCTU
AIEKTPOOTPHUIIATEIHHOCTH MEXy KATHOHOM 1
AHUOHOM (pocT  MOJNSIPHOCTH  CBSI3H)
YMEHBIIIAET KOHIICHTPAIIHIO

AHTUCTPYKTYPHBIX Ae(ekToB, 1 Hao0opoT. [1o

aHamoruu ¢ BixTes MOKHO IPEIIONI0KHTS,
9TO peo0IIa aro MK
HECTEXHOMETPUICCKUMU nedexkTaMu B
penieTke PbSh2Bi>Te7 SIBIISTIOTCS

AHTUCTPYKTYpHBIC Je(PEeKThI, TeM 0oJiee, UTo
anektpoorpunarenbocts  Ph(ypo =1,9 [32])
paBHa  3JIEKTPOOTPHUIIATEIHHON Bi u
noJsipHocT cBsizeir Pb-Te Bi-Te u Sb-Te
JOJDKHBI ObITh 0113KH. OHaKO AePEKTHI THIIA
Bite, Sbre, oOycnaBnmuMBaroOlIe  P-THII
npoBoauMocTt B BixTes u ShoTes, He moryt
ObITh  IPeo0JaJAIOIIMMU B YETBEPHOM
coenunenun PbSbyBi>Te7, Tak kak 23T0
coelMHEHNE, B OoTauuuu or BixTes, mmeer
YCTOWYMBBIA N-TUI TPOBOJMMOCTH. MOXKHO
MPEINOI0KHUTh, YTO TOYCUYHBIMHU JcheKTaMu
OTBETCTBEHHBIMH 3a N-THII MPOBOJUMOCTH B
PbSh2Bi,Te7, sBisitoTCS aHTHUCTPYKTYpHBIC
nedeKThl TOHOPHOTO TUMa-Tesp, Tegi, U T€ph.

HUcxons w3 KOHUENUIHMHU
YBEJIMYCHUHM X B  TBEPIOM  PacTBOpE
PbSb2Biz(Te1-xSex)r. MosxHO 0’KHMJIaTh
YBEJIUYCHHUS  TIOJAPHOCTH  CBSI3BM  MEKIY
Sb(Pb), Bi(Sb) u xampkoreHom, TaK Kak
3JIEKTPO-OTpHIATEILHOCTE Se (yse=2,4 [32])
3aMETHO OOJbIIe 3JIEKTPOOTPHUIIATEITHHOCTH
Te. Ilpu 3TOM yMEHbIIAETCS KOHIICHTPAILIUS
AHTUCTPYKTYPHBIX nedeKToB u,
COOTBETCTBEHHO, KOHIICHTPAIUSl HOCHTEIICH
3apsina (Tabmuia)

[Ipu 3amemienun atomoB Te atomamu
Se mpOoUCXOIUT HEKOTOPBINA POCT XOJIOBCKOM
MOJIBMYKHOCTH DJIEKTPOHOB B MHTepBaje 0 < X
< 0,1 B CBsI3U C YMEHBIICHHEM XOJUIOBCKOM

[30,31] 1npu

KOHIIGHTPAIMK  DJICKTPOHOB M POCTOM
anektponpoBogHoctu. Crmmae ¢ x=0,10
XapaKTepUu3yeTcs OYCHb HU3KUMU

3HAYEHHUSIMHU PEIIETOYHON TEIIOMPOBOIHOCTH
(xph = 5,1x10° B1/ (cMK)), COOCTaBUMBIMH C
TEIIONPOBOAHOCTEIO  aMOP(HBIX Tel. st
3TOTO CIUIaBa XapaKTepHO 00Jiee BBICOKOE IO
CpaBHEHHMIO ¢ apyrumu ciiaBamu PbShoBi
(Te1-xSex)7 3HaYCHUS Wx/Kph (Tabmmia). Takum
obpa3zom, cruias coctaBa PbSb2Bi2 (Teo,0Seo 1)7
MOKET OBITh MCIIOJIb30BaH B KAY€CTBE OCHOBBI
JUIL  JICTHPOBAHHMS  3JIEKTPOAKTHBHBIMH
NPUMECSIMH  C  IIE€JIbI0  ONTHMH3AIUU  €T0
TEPMODIICKTPUIECKUX CBOMCTB.
Tab6auna 1

TepMOBJ'IeTpI/ILIeCKI/Ie u BHCKTpO(I)I/BI/I‘{eCKI/Ie CBOIICTBA CIIJIaBOB pacTBOPOB
PbSh.Bi>(Te1-xSex)7 mpu 300 K.

X nx10%, -, o, U, eM?/(B-c) Kphx10%, (/pn)x1073 | Zx107%, zr
em MKB/K | Cwm/em Br/(cm-K) T!

0 2,40 58 1120 30 8,4 3,6 0,4 0,12
0,05 2,36 55 1587 42 6,5 6,5 1,1 0,33
0,10 1,77 59 1205 43 5,1 8,4 0,9 0,27
0,20 1,60 62 910 35 6,3 55 1,0 0,30

Ha puc. 1 mpencraBiieHbl TeMIlepaTypHEIC
3aBUCUMOCTH Kod(duimenta TepmMo-3.1.C.,
s crtaBoB PhShoBiz (TerxSex)7 ¢ x=0; 0,05;
0,10 m 0,20. HccaemoBaHHBIE CIIJIABBI
COXPAHSIOT N-THUI TPOBOAMMOCTH BO BCEM
HU3YYCHHOM WHTEpBaje TEMIEPaTyp.
MakcumMym — kKodpdunmeHTa  TepMo-3.J1.C.
Haxoautcss B uHTepBane 6220-650K B
3aBUCHMOCTH OT KOHIICHTPAIIMA HOCHTEICH
3apsiga. HauBbicmine 3Hau€HUs JOCTUTAIOTCS
qutst crutaBoB ¢ X= 0,10 u X= 0,20 npu 650K.

TemnepaTypHbie 3aBUCHMOCTH
kod(durnmenta Xomia  MpeACTaBICHBI Ha
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pucyske 2. Kak BUIHO U3 puc. 2 3aBUCUMOCTH
Rx=f(T) wumeror BuA, XapakTepHBIA IS
CWJIBHO JICTUPOBAHHBIX TOJTYITPOBOIHHKOB.
Koaddunment Xomnna MEHseTCA
He3HauuTelnbHO B  uHTepBaie 77-500K.
Temmepatypa, mpu KOTOpoH HabOmOgaeTCs
3aMEeTHO€  yMeHbllleHne ko3 duunenra
Xounna, CBS3aHHO C Pa3BUTHEM COOCTBEHHOM
MTPOBOJMMOCTH, 3aBHUCHT OT COCTaBa CILIABOB.
[To mepe yBenuueHUs CTENEHH AHHUOHHOTO
3aMEIIeHUST  TeMIlepaTypa  HACTYIUICHHS
COOCTBEHHOW MPOBOJUMOCTHA CMEIIAeTCS B
CTOPOHY 0o0Jiee BBICOKHMX TeMIIepaTyp IIo
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CPaBHEHHIO C COOTBETCTBYIOIIECH
temmeparypoit mist PbShoBioTes.

Ha puc. 3 nanel TemnepaTypHble 3aBUCUMOCTH
JIEKTPOIIPOBOIHOCTH Ui CILJIaBOB
PbShoBix(Te1-xSex)7.  DieKTponpoBOIHOCTD
BCceX OOpa3lOB YMEHBLIAETCI C POCTOM

14
17 F
10
a kb

A
1k
2

temriepatypbl. Ha 3aBucumoctsix o = f(T)
HEKOTOPBIX criaBoB B obOmactu 600-650K
HAOJMIOAAIOTCS AHOMAJINU, KOTOpPHIE MOTYT
ObITh CBsI3aHBI C (Da30BBHIMH IEPEXO/JaMU B
TBEPJOM COCTOSIHUHU

r 0 20 20 an )] AN 70 180

Puc. 1. TemneparypHbie 3aBUCUMOCTH KO PHUIIMEHTA TEPMO-3./1.C. IS CIUIaBOB
PbSh,Bi(Te1-xSex)7: x=0(1); x=0,05(2); x=0,10 (3); x=0,20 (4)

-Rxx 102

an

1k

0 10 20 30

Ha ocnoge 3aBucumoctr In6=f(1/T) B o6nactu
700-800K oueHeHa TepMuyeckas I[IUPHUHA
3anpeniéHHol 30HBI JUis craBa ¢ X=0,20,
KoTOpas okazayachk paBHoi AE=0,31 5B. Jlns
Oonee TouHoro ompexaenenus AE crumaBa ¢
x=0,20 TpebyroTcsi 00pa3ibl ¢ 0oee HU3KOM
KOHIIEHTpaluen HOCHUTEJIeH 3apsnaa.
Habmtonaemass TeHIEHIUS K YBEIUYEHHUIO
IIMPUHBl  3ampeniéHHON 30HBI B  CIUIaBax
PbSh.Bi>

(Teix Sex)7 mpu 3aMmeUIcHUH aTOMOB €
aToMaMHu Se, cBsi3aHa C MPOUCXOISIINM TPH
3TOM  pPOCTOM  HMOHHOM  COCTaBJISIOLIECH
XUMHYECKON CBsA3H. MOXKHO OXKHIaTb, 4YTO
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60 70 80 90
T

Puc. 2. TemneparypHble 3aBUCUMOCTH KO3 PUIIMEHTA XoJla [Tt CILIABOB
PbSh2Bi2(Te1xSex)7: x=0(1); x=0,05(2); x=0,10 (3); x=0,20 (4)

yBenuueHne AE mpu yBenuueHun X Oynet
CIocOOCTBOBAaTh  CMENICHHIO  MaKCUMyMa
TEPMOAJIEKTpUYECKO  3((HEKTUBHOCTH B
CTOPOHY 0oJiee BBICOKUX TeMIepaTyp IO
CpaBHEHHIO ¢ TakoBbIMH 1t PDSh2BizTer.

Ha puc. 4 MIPEICTABICHBI
TEMIIEpaTypHbIE 3aBUCUMOCTH XOJIJIOBCKOM
NOJABWXHOCTH  3JIEKTPOHOB B JIBOMHBIX
norapu(MHUUECKUX KOOpAuHATaXx. Bo Bcém
HCCIEAOBAaHHOM  HWHTEpBajJe  TEeMIeparyp
HaWBBICIIEE 3HAYEHHUS XOJUIOBCKOM
MOABUKHOCTH AJIEKTPOHOB XapPaKTEpPHBI ISt
cmiaBoB ¢ x=0,05 u x=0,10.
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PI/IC. 3 TeMnepaTypHLIe 3aBUCUMOCTH JJICKTPOIIPOBOJAHOCTHU JIA CIIJIaBOB
PhSh:Bis(TerxSey)r: x=0(1); x=0,05(2); x=0,10 (3); x=0,20 (4)

I9(Rxc) [em?

20
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30 40 50 70 90 T,
L) I L)

Cwm/Kil T
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Puc. 4. TemneparypHbie 3aBUCUMOCTH XOJUIOBCKOM MOJIBHIKHOCTH AJIEKTPOHOB U JBOMHBIX
norapudmuueckux koopaunarax x=0(1); x=0,05(2); x=0,10 (3); x=0,20 (4)

TemneparypHbie 3aBUCHMOCTH TOJBH)KHOCTH
AIIEKTPOHOB BBIPAXKAIOTCS CTENCHHOU
¢byakuumeir pu~T™", Tpu 3TOM TOKa3arelsb
CTENECHU N CHJIBHO 3aBHCUT OT TEMIICPATYPBI.
B o6mactu 77-250K 3aBucumoctu =f(T)
BBIPAXKAIOTCS COOTHOIIEHHEM Lix~T"0° jns
PbSb.Bi,Ter u mia cmmasoB ¢ x=0,05 u
x=0,10. Jlns »3Toil obsacTu TeMmeparyp

MO>XKHO MIPEIIOJIOKHUTD CMEIIaHHbII
MEXaHW3M pacCeuBaHMsI HOCUTENEH 3apsaaa: Ha
TOYEYHBIX  JedeKTax  KpUCTAITIMYECKON

pemeTky, U akycrudeckux ¢onoHax. Kaxk
oKa3aHo Bhimie, cruiaBbl PhShoBiz(Te1-xSex)7
XapaKTEepU3yIOTCSl BBICOKOM KOHIIEHTpaluei
NepeKTOB  pPELeTKH,  PEeUMYILEeCTBEHHO
aHTUCTPYKTYpHBIX faedektoB. [Ipu T > 250K
3aBUCHUMOCTb XOJUIOBCKOM  TOABM)KHOCTH
ANIEKTPOHOB OT TEMIIEPAaTypbl CTAHOBUTCS
O6onee  cunmbHOM.  Bxmang — paccemBaHUs
HOCHUTEJEH 3apsaa aKyCTHIeCKUMHU (POHOHAMH
Bo3pacraet. 3aBucuMoctu x= f(T) B oOnactu
TeMneparyp 300-600K BBIPAXKAKOTCSA
COOTHOIIEHHEM Lx~T . Takas 3aBHCHMOCTB
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COOTBETCTBYET MpeoOIaJaHUI0 PacCEeUBAHUS
JNEKTPOHOB Ha aKyCTHYECKUX (POHOHAX MPH
COOII0OICHUH YCIIOBUS BBIPOXKJICHUS
HOCUTEJIeH 3apsaa v IPH TEMIIEpaTypax BBHIIIE
temmneparypsl [lebas [33].

Kak BuaHO u3 puCyHKa 5 mpeacTaBiIeHBI
TEeMIEpaTypHble 3aBUCUMOCTH OOIIEH Terio-
MPOBOJHOCTH, a TaKKE €€ pEmIeTOYHOU |
ANEKTPOHHOW COCTaBISIONIMX B HHTEpBaje
temneparyp 80-360K mms PbShyBi;Ter u
ciaBoB ¢ x=0,10 u x=0,20. DnekTpoHHas
TEIUIONMPOBOAHOCTh ~ PACCYHUTHIBAIACH  TIO
3akoHy Bunemana-®panna: Ki=Le, T, rae Lo—
ymcno Jlopenra, pasHoe 2,44x10% BY/K? s
BBIPOXKIEHHOTO cimydas.  Pemerounas
TEIUIONPOBOAHOCTh  PACCUMTHIBAIACH  KaK
Pa3HOCTh MEXKIY OOIIEH TETIONPOBOTHOCTHIO
U €€ JIEKTPOHHOM COCTABJISIONICH.

Kak BuaHo w3 pucynka 5, ofmas
TEIUIONPOBOAHOCTh ~ €ab0  3aBUCUT  OT
TEMIEPATyphl, YTO XapaKTepHO HJS CHIIBHO
JICTUPOBAHHBIX  TOJYIIPOBOJHUKOB.  boee
HU3KHUE 3HAYEHUS pelIeTOuHOM
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TEIUIONPOBOAHOCTH B cruaBax ¢ x=0,10 u
x=0,20 o cpaBuenuto ¢ Kpn st PbShoBizTer
CBSI3aHbl C MHCKaKEHUEM KpUCTaNINYECKOU
pELIETKH TBEPJIbIX PACTBOPOB M3-3a Pa3IHuUs
aTOMHBIX MacC U pa3MepoB aTOMOB 1€ u Se.
[Tpu HU3KKX TemrepaTypax Kph yMeHbIIaeTCs,
C POCTOM TeMIIepaTypbl, a Ke; TpU 3TOM
BO3pacTaeT. 3HAYCHHUS  PEIICTOYHOU U
3JIEKTPOHHOU COCTaBJIAOLIUX TEIIO-
MIPOBOJAHOCTU CTAaHOBSTCA OJMHAKOBBIMU IPHU

Hwxke »TuX Temmeparyp MHepeHOC Teria B
cmmaBax ¢ x=0; x=0,10 wm x=0,20
OCYIIECTBIISIETCS IPEUMYIICCTBEHHO
¢oHoHaMu. Bpllie yka3aHHBIX TeMIIEPATyp
BKJIa/1 (POHOHOB B MEPEHOC TEILIa B YSTBEPHOE
coemuHenne PbSbyBiTe; comocraBum ¢
BKJIaJJOM 2JIEKTPOHOB, a B cruiase ¢ x=0,10
BKJIaJl JJIEKTPOHOB CTAaHOBUTCS
npeobmagatomum npu  1T>230 K. Cpaenath
KaKoe-JIM0O 3aKIIOYCHHE O MPeoOJiaaHuu

~ 270, 230 u =360 K PbSh,Bi,Te7 u crutaBax
TBEpABIX pactBopoB ¢ x=0,10 u x=0,20 terna B ciiase ¢ x=0,20 npu T>360 K ne
COOTBETCTBEHHO. Bomusu yKa3aHHBIX NPECTABIIAETCS BO3MOXKHBIM M CBSI3H C TEM,
TEMIIEPATYP SJIEKTPOHBI ¥ (OHOHBI BHOCST 4TO  OTa  TEMIEpAaTypa  COBIAJAET  C
OJMHAKOBBIM BKJaJ B TIEPEHOC TeIUla B HpENEIbHON  TEMIIEPATypoOll  U3MEpEHHs
UCCIIEYEMBIX CILIABaX. TEIIONPOBOAHOCTU B HACTOSIIEN padoTe.

BKJIa/Ia AJIEKTPOHOB MM (DOHOHOB U MEPEHOC

K X 103,
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Puc. 5. Temneparypubie 3aBucuMocTs 061eit (Kiot) TEmI0mpoBOAHOCTH, TaK)Ke €€ PEIIeTOUHOM
(Kph) u anexrponnoii (Ker) cocraBmstronux st cruiaBoB PhShoBiz(Te1xSex)7
x=0(a); x=0,10 (6); x=0,20 (c)
BbIBO/{

YcraHoBiIeHO, UTO TpH 3aMerieHrn aToMoB Te atromamu Se B crutaBax PbhShoBiz(Te1xSex)7
HaOJI0AaeTCsl YMEHBIIEHUE XOJUIOBCKOM KOHILIEHTpAIMM 3JEKTPOHOB B CBS3U C YMEHBLICHHEM
KOHIICHTPAIIUU TOYCYHBIX Ae(PEKTOB KPUCTAITHYECKON PEIICTKH.

[Ipu yBenuueHUM CTENEHW aHMOHHOTO 3amenieHus B obOmactu cocraBoB 0,0 < x < 0,1
HaO0JII0JAeTCSl HEKOTOPBIM POCT XOJIJIOBCKOM MOJBMKHOCTHU JIEKTpOoHOB. B ob6mactn 0,0 < x < 0,1
HAOIIOAAaeTCsl CHMKEHHME pELIETOYHOW TEeIUIONPOBOAHOCTH, YTO CBS3aHO C HMCKaKEHHUSIMU
KPUCTAJUTMIECKOM PEIIETKH H3-3a Pa3InImsi aTOMHBIX Macc M pa3MepoB aToMoB Te u Se.

B pesynbraTe NOBBILIEHUS MOJBHXHOCTH DICKTPOHOB M CHIKEHHS PEIIETOYHOM
TETJIOMPOBOHOCTH HAOIOIACTCSI POCT OTHOMICHUS Lx/Kph ,9TO OY/IET CIOCOOCTBOBATH MOBBIIICHHIO
TEPMOIJICKTpUIECKOit 3 dexTuBHOCTH 10 cpaBHeHuUto ¢ PhShoBixTe7. OntumanbHOE COOTHOIIEHHE
ux U Kph mocturaercs B ciutaBe ¢ x=0,10, KOTOpPBIA HpeACTaBiIsSeT WHTEPEC VIS JICTHPOBAHUS
AJIEKTPOAKTUBHBIMHU IMPUMECSMHU C TETBI0 ONITUMHU3AIUH €TI0 TEPMOIIEKTPHYECKIX CBOWCTB.
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YcraHoBieHo uto, npu 3amenieHnn Te atromamu Se B crutaBax — PbShoBix(TerxSex)7

HaOJTI01aeTCS TEHICHIINS K YBETUICHHIO IIMPHUHBI 3aIPEIIEHHOM 30HBI. DTO CBS3aHO C YBEINYCHHEM
BKJIaJla MOHHOW COCTAaBIISIONICH CBSI3M M3-3a POCTa PA3HOCTH DIICKTPOOTPHUIATEIBHOCTEH MEXKIY
aromamu Pb(Sb), Pb(Bi) u aromamu xanbpKkoreHa.

YBenuueHrWe MIMPUHBI 3alpelieHHOW 30HBI SBJISETCS ONAronpusATHBIM  (hakTOpoM,

CIOCOOCTBYIOIIUM PACIIMPEHHIO MHTEPBAIa MCIIOJIB30BAHHS TEPMOIJIEKTPUUECKUX MaTEpHAaIOB Ha
OCHOBE CILJIaBOB TBEP/BIX PAaCTBOPOB B CTOPOHY OoJiee BbICOKMX Temriepatyp (> 650 K) mo
CPaBHEHMIO ¢ HHTEPBAJIOM HCIOb30Banus PbShyBi, Ter.
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THERMOELECTRIC CHARACTERISTICS OF SOLID SOLUTIONS WITH ANIONIC
SUBSTITUTION BASED ON A LAYER CONNECTION PbSh2Bi-Te?
G.R. Gurbanov, RAlsmayilova
Azerbaijan State University of Oil and Industry

For the first time in a wide range of temperatures, the thermoelectric properties of solid solutions with
anionic substitution based on the PbSh2Bi»Te7 layered compound were studied. It is established that,
all alloys have an n-type conductivity. Substitution of Te atoms by Se atoms leads to a decrease in
the Hall concentration of electrons and an increase in the thermal emf coefficient, as well as to an
increase in the electron mobility and a decrease in the lattice component of the thermal conductivity
as compared to the corresponding properties of PbSh2Bi>Te7. The Hall effect and electrical resistivity
are measured in the temperature range 77-850 K, and the coefficient of thermal emf and thermal
conductivity in the range 90-800 and 80-360 K, respectively.

Key words: electrical conductivity, thermo-emf coefficient, Hall effect, bandgap, solid solution.

LAYLI QURULUSLU PBSB:Bi>TE7 BIRLOSMOSININ OSASINDA ANiON
O9VOZOLUNMA BORK MOHLULLARIN ELEKTRIK XASSOLORI
H.R. Qurbanov, R.9.Ismayilova
Azarbaycan Dovlat Neft vo Soanaye Universiteti

Genis temperatur intervalinda ilk dofs olaraq layli quruluslu PbSb2.Bi>Tes
birlogsmasinin asasinda anion avozolunmug bork mohlullarin termoelektrik xassolori 6yronilmisdir.
Miiayyon edilmigdir ki, orintilor n-tip keciriciliys malikdir. Te atomunun Se —atomu ilo ovoz olunmasi
uygun PbSbh2Bi>Te, xassalari ilo miiqayisads elektron konsentrasiyasinin azalmasina, termo.e.h.q-nin
vo homginin elektron yiiriikliiyliniin artmasina, digor torofdon qofos istilikkegirmasini azalmasina
sobab olur.

Termo e.h.q. vo istilikke¢irmo uygun donor 90-800 vo 80-360 K-do olgiilmiisdiir. Xoll
effektinin elektrikmiiqavimati iso 77-850 K-do dl¢iilmiisdiir.
Acar sozlar: elektrikkeciriciliyi, termo e.h.q, Holl effekt, qadagan olunmus zonanin eni, bark
maohlul.
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STATISTICAL METHODS FOR DETERMINING OF THE LINGUISTIC
CHARACTERISTICS OF EXPERT SYSTEM IN POWER ENGINEERING
Ch. S. Huseynzade, F. H. Hajiyev,
senior teacher Sevinj. R. Karimova
Azerbaijan State Oil and Industry University
E-mail: mr.faig.h@mail.ru, kerimovasevinc66@gmail.com

Keywords: formal space, linguistic variable,

universal set, vague quantifiers, knowledge base.

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.

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
XMi and YMi coordinates.

We associate to the points M j in a one-to-one
manner the following:
M, : f,(M,Ty), £,(M,Tp), ..., T, (M, Tp)

M, f,(M,,To), (M3, To), .., Tr (M, Tp)

M,: (M, Ty), (M, T), o, £, (M, T)
where f,fz,---.fn are the properties of the

corresponding objects, i.e. {fi}: F, defined at
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the moment of time Tj. Similarly, the points
M correspond to procedures Pr ., sz,...,an
and scales Sfl,sz,...,an.

We introduce some restrictions. Since a
regular grid is introduced on RF, then it can

be argued, that the properties fl,fz,---, fn are
determined by these procedures

n
YM; eRF| M nM; =0 (k =1), M = JM;
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 Nl signs.

Thus, we can set the following problem.
Under the given conditions, it is necessary to

identify the objects M with the properties of

fi 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:

- the immediate dialogue of the researcher
with the expert;

- expert-computer dialogue;

- with special procedures.
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The first two ways of presenting vague
categories practically do not depend on the
methodology 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
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[al,bl], reflecting the linguistic variable

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

The above notations are completely
constructive because we exclude situations,
that lead to their ambiguous interpretation,
except, perhaps, in the case when d 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 Xg, X XNs ON which a fuzzy set is
defined. The range of membership functions is



EKOENERGETIKA 2/2019

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
10X — 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 a-level after implementation of the cut-off
procedures. Then, determining the range

R = Xy - %; and the median Mg =R/2 we can

write analytic expression of the membership
function in this series:
X; .
M—', if X <Mg
e
Xj — k
Me
where k =2,4,6.,...
The expression for the membership function
by a given set of indices is written similarly

fnp(xi) =
, f

L M,

. Mg
O
M ' €

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

Declarative block

Database of knowledge base

Preliminary analysis

Calculation of statistical
characteristics

Reduction of

Identification )
functions to normal

form

Y

Building membership

Scaling

functions

Interaction with the
declarative block

Basic state of the KNOWLEDGE BASE

Figure 1. Decision scheme.

The previously developed database
(DB) is joined to the declarative knowledge
base (KB) 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:
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#a(X)

sup £ ()
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.

Ha(X) =

Suppose that objects M; with the

properties  f; (i=Ln;j=Lm) 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 fj systematically or
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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.
Object names
Values
mi ma ms M4 Ms Me mz Mg Mg Mio
Very Small 4 8 4 0 1 1 0 0 0 0
Small 1 1 2 0 5 6 4 1 0
Average 0 0 1 1 0 0 2 3 4 7
Large 0 1 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 str=(5,9,9,1,8,2,9, 8,10,9).
X _:O+O,1+ 0,2+...+0,9+1, _ _ Moreover, we mean by rmax
which corresponds to the properties of objects
m and we will define by formula " = MaX,
5 and already the elements of the new table are
rj= .zlaii (j =1,10) deflnzd |rn the form |
I= . 4ij "max M
a row vector as dij = I and -z = d
J Imax

For example, the following values corresponds to the linguistic term very small:
frax =10 d,, - (4-10)=5-8; d;, = (8-10):9~889; U;3=(4-10)+9~4,44.

dy, = (0-10) +1=0; ds=(1-10)+8=125; d;z =(1-10)+2=5; d;; =(0-10)+9=0;
dig=(0-10)+8=0; dyg=(0-10)+10=0; d;;,=(0-10)+9=5.

Since the djj are known, and dimax ~ 9, then taking into account relation

for 4jj one can sequentially determine its values:

14, -8+9~089; 14, -089:9~1; th3=444+9~049;

1, =0+9=0; M5 :1,25+9z0,13; s =5+9z0,56;

th7=0+9=0; pg=0+9=0; 149=0+9=0; 24,,=0+9=0.

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

table 2.
Table 2.

term-set | 0,1 o2 |03 | 04 | 05|06 | 07 |08 ]| 09| 1,0
verysmall [ 0,89 | 1 |049| 0 |013|056| 0 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.
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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/bI ONIPEAEJIEHUA JTUHI'BUCTUYECKUX
XAPAKTEPUCTHK
3KCHEPTHOM CHUCTEMBI B DHEPTETHUKE
Y.C. I'yceiinzapge, ®.I'. I'agxues, C.P. Kepumosa
AzepOaiipxanckuii I'ocynapcrBennblii YHusepcuter Hedpru u IlpombiniennocTn

B cratbe paccMaTpuBarOTCA pa3iMyHbIE IOAXOABl K HMCCIENOBAHUIO JIMHTBUCTHYECKHX
XapaKTepUCTHK  OKCIEPTHbIX  cucTeM. OTMedaercs  NEPCHEKTUBHOCTb  MCIOJb30BaHUS
CTaTUCTMYECKUX METOJIOB, KOIJld, C OJHOW CTOPOHBI, OHM MOTYT OBITh OpPHUEHTHPOBAHbI Ha
pa3paboTKy TEpM-MHOXECTBa C COOTBETCTBYIOUIMMH CTETCHSMH IPHHAJICKHOCTH WIA Ha
COOTHECEHHME JIMHIBUCTUYECKUM TE€PMaM CBOHCTB OOBEKTOB.
Knrouegwvie cnosa: $hopmanbHOE NPOCTPAHCTBO, JUHIBUCTUYECKAsI MEPEMEHHAs, YHUBEPCAIbHOE
MHOKECTBO, Pa3MbIThle KBaHTU(UKATOPHI, 0a3a 3HAHUH.

ENERGETIKADA EKSPERT SISTEMININ LINGVISTIK XARAKTERISTIKALARININ
STATISTIK
USULLARLA TOYINi

C.S. Hiiseynzad», F.H. Haciyev, S.R. Korimova

Azarbaycan Dovlat Neft vo Sanaye Universiteti
Mogalads ekspert sistemlorinin linqvistik xarakteristikalarinin todqiqi {i¢iin miixtalif yanasmalara
baxilir. Statistik tisullardan istifado edilmesinin perspektifliyi qeyd edilir, onlarin term-goxluqu va
monsubiyyat doracalorinin yaradilmasinda vo ya linqvistik termlora obyektlorin xassalorinin
uygunlagdirilmasininda tadqiqin miimkiinliiyii esaslandirilir.
Acar sozlor: formal foza, linqvistik doyison, universal coxluq, dagilmis kvantifikatorlar, biliklor
bazalar1.
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UOK 665.666.2
BENZIN FRAKSIYASININ KATALITIK HIDROGENLOSDIRILMOSI
G.I.Hasonova, S.Q.9mirov, S.S.ismayilova
Azarbaycan Dovlat Neft vo Sonaye Universiteti
Bu isin magsadi hidrogen istirakinda benzin fraksiyasinin maye-fazada hidrogenlosdirilmasi
tictin effektiv katalizatorlarin secilmasidir. Bu magsadla platin asasinda selektiv katalizatorlar sintez olunmusg
va asagl oktan adadli (tarkibinds 3.18% benzol olan) benzin fraksiyanin hidrogenlagmasi oyranilmisdir.
Katalitik hidrogenlosmadan sonra benzolun miqdart sifra yaxin olmusdur, aromatik karbohidrogenlarin
migdart isa 55,12%-don 32,5%-2 enmisdir.Olefinlorin migdart 0,23%-don 0,11%-a, parafinlorin migdart iso
12,41%-don 11,99%-a2 qador azalmigdir. Lakin izoparafinlorin migdart 30,08%-don 34,09%-a, naftenlaorin
miqdarz isa 2,12%-don 10,14%-2 gadar artmigdwr. Baxmayaraq ki, benzolun niimunadoaki miqdar: 3,18%-don
sifira qadoar enmisdir, benzinin oktan adadi isa dayismomigdir.
Acar_sozlor: Hidrogenlosmo, katalizator, benzin,
benzol, parafin, naften , olefin

Benzinlorin keyfiyyotino nozarat vo xiisusi ilo
do  avtomobil  benzinlorindo  aromatik
karbohidrogenlorin miqdari ilo olagodar olan
ekoloji  standartlar ildon ilo daha da
sortlogdirilir ~ [1-4].  Aromatsizlasdirmanin
somarali tisullarindan biri benzin
fraksiyalarinin katalitik hidrogenlosdirilmasi
ilo  neft yanacaqlarmin  keyfiyyotinin
yaxsilasdirilmasindan ibaratdir [5-10]. Yiiksok
effektivli katalizatorlarin sintezi vo benzin
fraksiyalarinda  benzol Vo aromatik
karbohidrogenlorin hidrogenlogmosini tomin
edon katalitik hidrogenlogmonin  totqiqi
benzinlorin strukturunu vo xiisusiyyatlorini
yaxsilagdiran prespektiv vo aktual vozifadir.

Hidrogenin yiiksok tozyiqindo benzin
fraksiyasinin hidrogenlosdirilmosi avtoklav
qurgusunda Syronilmisdir. Istifado olunan
qurgunun osas hissasi titan Ortliyl ilo Ortiilmiis
avtoklavdir ki, o da hermetik miihitdo isloyon
elektrik qarigdirict ilo tomin olunmusdur.
Tocriibolor daha ovval izobar-izotermik
rejimdo aparilmigdir [11-15]. Qarigdiricinin iso
salinma an1 reaksiyanin baglanmasi kimi qabul
edilmisdir.

Hidrogenlogsmo {i¢iin balondan verilon
elektrolitik hidrogendan (99.8%), gaz-maye
xromotoqrafiya iigiin iso heliumdan istifado
edilir. Holledici kimi spirtlorin vo heksanin
garigigindan  istifado  olunur.Tacriibalorin

aparilmasi iiglin 5 vo yaxud 30 ml benzin
fraksiyasi, 0,5-3 q katalizator gotiiriiliir. Proses
hidrogenin 2-4 MPa tozyigindo, 293-373K
temperaturda aparilir.
Hidrogenin yiiksok tozyiginde benzinin hidrogenlosdirilmasinin avtoklav qurgusu sokil 1-ds
verilmisdir.
Ho

9900000900 00000Q0
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Sokil 1. Hidrogenin yiiksok tozyiqinds benzinin hidrogenlosdirilmosinin avtoklav qurgusu:
1-rotor;2-qoruyucu mufta; 3-stator; 4-statorun soyuducusu; 5-termociitlor; 6-reaktorun
korpusu; 7-elektrik qizdirict; 8-spiral qarisdirict; 9-asagi baglama klapani; 10-
katalizatorun daxil olmasi li¢lin blok; 11-idarsedici siiso.

[lkin  birlosmolorin v reaksiya
mohsullarinin keyfiyyot vo komiyyat analizi
tctlin maye-gaz xromotoqgrafiyadan,
yodametrik titrlomo vo anilin ndqtosi
metodlarindan istifade edilmisdir. Qaz-maye
xromotoqrafiyast  Kristal M-400 markali
xromatografda, kapilyar boruda Zebron ZB-1
dastyicisinin istifadosi ilo hoyata kegirilmisdir.
Maye faza kimi dimetilsiloksandan istifado
edilmisdir [16-18]. Benzin fraksiyasinin
karbohidrogen =~ niimunosi ~ xromotoqrafa
yeridilir, hor aldo edilmis pik ya onun indekslor
cadvalindon indekslorin miiqayisosino asason,
yaxud standart xromotoqramlarla oyani
miiqayisasing asason miioyyon olunur. Bu iisul
fordi karbohidrogenlorin torkibinin on azi
0,05% qatiliginda miioyyanlasdirmoya imkan
verir. Karbohidrogen komponentlari bir qrup
kimi Ci3+ don sonra miioyyon olunur. Asagi
temperaturlu ~ termostatlarinin istifadosi
oksigenatlar  daxil olmagla avtomobil
benzininin torkibini miioyyon etmoys imkan
verir. Hor bir karbohidrogen komponentinin
kiitlo qatilign normallagdirilmis  saha  vo
hossasliq omsallart ilo miioyyon edilmisdir.
Niimunos toxminan 277K-o godar soyudulur vo
analizdon ovvol homin temperaturda saxlanilir.
Soyudulmus niimunanin bir hissasi avvalcodon
soyudulmus tutuma daxil edilir vo analiz {i¢iin
istifado edilir. Benzin niimunoasi soyuducuda
saxlanilir. Oktan ododinin miioyyon edilmasi
motor vo totqiqat {sullar1 ilo  hoyata
kecirilmisdir. Is zamant homg¢inin
katalizatorlarin ~ miixtolif  fiziki-kimyavi
totqigat Usullarindan istifado  edilmisdir.
Yalniz 3 MPa tozyiqdo reaksiya kiitlosindo
0,06% benzol tapilmisdir, basqa tozyiglordo iso
benzol yOX doracasindadir. Benzin
fraksiyasinin  hidrogenlosmoasi  naticasindo
aromatik karbohidrogenlorin miqdar1 32,5-
34,6%-0 qodor azalmigdir. Sokil 2-do ilkin
benzin fraksiyasinin tipik xromotoqrammast
gostarilmisdir.
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Benzin fraksiyalarinin
hidrogenlosdirilmosindo  istifado  olunan
katalizatorlar PdCl, RhCl3*H.0,

H2PtCls*6H20, RUOHCI3, CuSO4*5H,0 Kimi
aktiv metal duzlarmin sulu mohlullar1 ilo
hopdurulmus y-Al,03, SiO2, aktivlosdirilmis
komiir, seolit HY, silikat modulu 30 vo 80 olan
HZSM-5 seolitlori kimi dasiyicilardan toskil
olunmusdur.  Aktiv komponentli mohlul
damci-damci, verilmis siirotlo, miioyyon
edilmis temperaturda intensiv qarigdirilma

soraitindo olavo edilir. Iki komponentli
katalizator (Pd-Pt, Rh-Pt, Pd-Rh) uygun
birlogsmalarin mohlular osasinda
hazirlanmigdir.  Pd-Pt  kompozisiyasinin

hazirlanmasi zamani homginin 2%-li Na,COs
mohlulundan istifado  edilmisdir.  Aktiv
komponent saxlayan olagolondirici moahlulun
dastyictya hopmasindan sonra soda mohlulu
dastyictya damci-damei olavo edilir. 2%-li
Na2COs mohlulunun hazirlanmasi  zamani
suyun miqdar1 hidratdaki suyun miqdari nazara
alinmaqla hesablanir. Katalizator niimunosi
xlor ionlarindan distillo edilmis su ilo
tomizlonmis vo qurudulmusdur. Hazirlanmig
katalizator otaq temperaturunda soyudulur vo
eksikator i¢arisinds hermetik gablarda saxlanm
Miioyyon olunmusdur ki, prosesin ilk
dagigelerinds Rh-Pd vo Rh-Pt kompozisiyali
bimetal katalizatorlar1 iizorindo daha ¢ox
hidrogen adsorbsiya olunur. Bu niimunslor
isirakinda hom benzol, hom do aromatik

karbohidrogenlorin  miqdar1  daha  ¢ox
azalmisdir. Benzin fraksiyalarinin
hidrogenlosdirilmasi zamani miixtalif

katalizatorlar iizorindo hidrogen tozyiqinin
tosiri totqiq edilmisdir. Beloliklo Rh-Pt (9:1)/
Al>O3 katalizatorunun istiraki ilo hidrogen
tozyiqinin  0,5-5 MPa intervalda artmasi
prosesin miiddotini 2 dofs azaldir.
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Sokil 2. Ilkin benzin niimunasinin xromotoqrami (benzol piki -17,2).

Cadval 1-ds iso miixtalif katalizatorlar iizorinds benzin fraksiyasinin hidrogenlogdirilmasi ilo
bagli noaticalor verilmisdir.

Cadval 1
Miixtalif katalizatorlar iizorinds benzin fraksiyasinin hidrogenlosdirilmaosi
Katalizator Komponentlorin miqdart , kiitlo %
Benzol Aromatik k/h ((timumi)
flkin Hidrogenlogmodon Ilkin Hidrogenlos-
. sonra )
niimuna niimuna modon sonra
2%Rh-Pt/HY 3.18 0.2 55.12 37.2
0,5Rh-Pt/Al,03 3.18 0.0 55.12 32.8
2%Pt/HZSM-5
(module 30) 3.18 1.2 55.12 42.0
2%Pt/HZSM-5
(module 80) 3.18 1.0 55.12 40.9
0,5%Rh- 3.18 1.5 55.12 40.0
Pd/AlLO3
2%Pd-Cu/C 3.18 2.0 55.12 42.0

Py,=4 MPa, T=298K, V}enzin=30 Ml, Vioiieqaici=10ml, qyq:=10, imumi miiddat- 45 do

3
B ,
< - B .
3 3 £ 1. l
:*;*—“’—J'LL—A %%,IP,—M%H MA‘_J

Sakil 3. Benzin niimunasinin hidrogenlogsmadon sonra xromotoqrami.
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Qeyd etmok lazimdir ki, dastyicilar arasinda (kdmiirli ¢gixmaq sorti ilo) reaksiyani siirotlondirmok
qabiliyyati dasiyicinin tursulugu azaldiqca azalir. Benzin niimunasinin hidrogenlogsmosindon sonra
niimunonin xromotoqrammasinda benzola aid pik miioyyon edilmomisdir (sokil 3).
Cadval 2-do 0,5% Rh-Pt/Al,05 katalizatoru lizorinds benzin fraksiyasinin hidrogenlogsmodon
ovval vo sonraki torkibi verilmisdir.
Cadval 2
0,5% Rh-Pt/Al, 05 katalizatoru lizorinds benzin fraksiyasinin hidrogenlosmodon avval
vo sonraki torkibi (qgq=10, imumi miiddot- 45 doq.)
Karbohidrogenlorin miqdari, kiitlo % / hacm %

Benzin

fraksiyasi . .
Parafinlor | Izoparafinlor | Olefinlor | Naftenlor | Aromatik | Benzol

birlogsmolor

[lkin 12,41/14,78 | 30,08/34,09 | 0,23/0,25 | 2,12/2,30 55,12/ 3,18/

56,76 2,78
Hidrogenlo | 11,99/10,55 | 34,09/37,45 | 0,11/0,12 | 10,14/8,2 32,51/ 0/0
smoadon 1
sonra 33,47

Cadvaldon goriindiiyii kimi benzinin katalitik hidrogenlogsmosindon sonra benzol yox olur,
aromatik karbohidrogenlorin miqdar1 55,12%-don 32,5%-0 qodor azalir. Olefinlorin miqdart iso
0,23%-don 0,11%-o qader, parafinlorin migdar1 12,41%-don 11,99%-2 qadar azalir. Izoparafinlor iso
34,09%-don 30,08%-2 godar azalir. Oksina naftenlorin miqdar1 2,12%-don 10,14%-o qodoar artir.
Benzinin hidrogenlosmoasi zamani on yiiksok noticolori miixtalif dasiyicilarda bimetal Pt-Rh
katalizatorlar1 gostormisdir. Benzolun hidrogenlogsmosinda an aktiv katalizator isa 0,5% Rh-Pt/Al203
olmusdur.

NOTICOLOR

Beloliklo, aromatik karbohidrogenlorin hidrogenlosdirilmasi {i¢iin miixtolif dastyicilar osasinda
platin qrupu metallar1 ¢okdiiriilmiis selektiv katalizatorlar hazirlanmisdir. Benzin fraksiyasinda olan
benzolun va digor aromatik karbohidrogenlorin hidrogenlosmasinds an aktiv katalizator 0,5% Rh-Pt
/Al;03 olmusdur. Katalitik hidrogenlosmodon sonra benzolun miqdar1 sifra qodor, aromatik
karbohidrogenlorin timumi miqdar1 isa 55,12%-don 32,5%0-dok azalmisdir. Hidrogenlosmadon sonra
benzinin oktan adadi doyismomisdir.
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CATALICAL HYDROGENIZATION OF PETROL FRACZZI
G.l. Hasanova, S.G. Amirov, S.S.Ismaylova

Azerbaijan State University of Oil and Industry, Baku, Azerbaijan

The purpose of this study is to select efficient catalysts for the hydrogenation of the
gasoline fracton in the presence of hydrogen. To this end, selective catalysts based on platinum were
synthesized and the hydrogenation of a gasoline fraction with a low octane number (containing 3.18%
benzene) was studied. After catalytic hydrogenation, the amount of benzene was close to zero, and
the amount of aromatic hydrocarbons decreased from 55.12% to 32.5%. The amount of olefins
decreased from 0.23% to 0.11%, paraffins - from 12.41% to 11.99%. However, the number of
isoparaffins increased from 30.08% to 34.09%, and naphtans increased from 2.12% to 10.14%.
Although the amount of benzene in the sample fell from 3.18% to zero, the octane number of the
gasoline did not change.
Keywords: hydrogenation, catalyst, gasoline, benzene, paraffin, naphthenic, olefin.

KATAJUIMYECKAS IT'MJIPOTEHN3ALIINSA BEH3WHOBOM ®PAKIIIIH
I''A. I'acanoBa, C.I'. Amupos, C.C.UcmaiiioBa
Azepbaiimxanckuii I'ocynapcrBennnlii YuuBepcutetr Hedpru u [lpombiniennoctu, baky

[lenpto MaHHOTO WCCIEAOBaHUsS SIBIsSIETCS BBIOOP S()PEKTHUBHBIX KaTaau3aTOPOB
TUAPUPOBAHUS OCH3MHOBOW (DpaKIMK B MPUCYTCTBUU BOAOpOaa. JlJist 3TOTO OBUIM CHHTE3UPOBAHBI
CEJIEKTUBHBIE KaTalIu3aTOPhl HA OCHOBE IJIATHHBI M H3yYEHO THAPUPOBaHUE OCH3MHOBOH (paKINH C
HU3KUM OKTaHOBBIM uyHciioM (coxepxkameidt 3,18% Oenzona). Ilocne kartaauTHuecKoOro
THAPUPOBAHUSL KOJUYECTBO O€H305la OBUIO ONU3KO K HYII0, a KOJIWYECTBO apOMaTHUYECKHX
YTJIEBOJIOPOIOB YMEHBITIIIOCH ¢ 55,12% no 32,5%. KomuectBo onedunoB ymensiunoch ¢ 0,23%
1o 0,11%, mapadunos - ¢ 12,41% no 11,99%. OxHako kKoiM4uecTBO M30mapaGHOB YBEIUIHIIOCH C
30,08% mo 34,09%, a madTanoB yBenuumiock ¢ 2,12% no 10,14%. Xots xonmdectBo O€H30Ja B
oOpa3ie ynaiuo ¢ 3,18% 10 HyIIsI, OKTAHOBOE YHCIIO OCH3UHA HE H3MEHHIIOCH.
Ki1ioueBble ¢j10Ba: THAPUPOBAHUE, KaTaau3aTop, OeH3uH, OeH301, mapaduH, HadTeH, oeduH.
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UOT 622.22
ATQIYA QARSI AVADANLIGIN PLASKALARININ
MOHKOMLIYO HESABI
S.H.Abbasov, magistrant E.Y.Sultanov
Azarbaycan Dévlat Neft va Sanaye Universiteti
s.h.abbasov@mail.ru, sultanovelvinO@gmail.com

Acar sozlor: Agiq fontan, hidrostatik tozyiq,

lay tozyiqi, atqiya garsi avadanliq, plaska, preventor.

Miiasir zamanda qazma proseslorinin,
daha ¢otin relyeflordo vo daha dorin laylara
aparilmast qazma avadanliglarinin o ciimlodon
quyuagzi avadanliglarin tokmillosdirilmasinin
vacibliyini 6na ¢ixarir. Quyuagzi avadanliqlar
quyularin gazilmasi, sinaqdan kegirilmosi vo
manimsanilmasi proseslorinds aciq fontanin vo
digor atqilarin qarsisinin alinmasindan otrii
gqazma mohlulundan sonra 2-ci bond kimi quyu
agzinda kiplondirmoni hoyata kecirir. Aciq
fontan zamani quyu mohsulu otrafa piiskiiriir
ki, bunun da noticosindo yangin Vo
cirklonmolor bas verir. Qazma vo tomir zamani
aclq fontanin qarsisin1 almaq iglin quyu
agzinda atqiya qarst avadanliglar dosti
qurasdirilir. Atqiya qarst avadanliglar fontan
zamant quyu agzinda hermetikliyi tomin
etmolidir. Fontanin osas sobobi lay tozyiqinin
quyuda olan gilli mohlulun yaratdig1 tazyiqden
cox olmasidir. Bu zaman quyudaki gilli
mohlulun agirligindan yaranan hidrostatik
tozylq lay tozyiqinin qarsisini ala bilmir,
laydaki tozyiq tstiin galorak quyu mshsulunu
yuxartya dogru qaldirir vo fontan bag verir.
Atqiya qars1 avadanliglar quyunun gazilmasi
vo manimsanilmasi zamani fontanlarin, maye
Vo gaz-maye qarigiginin agiq atqilarmin
qarsisin1  almaq mogsoadi ilo quyu agzimi
kiplondirmak ii¢iin tatbiq olunurlar. Quyularin
darinliyinin artmasi il bilavasita alagali olaraq
lay tozyiqinin artmasi noticosinds, gozlonilon
quyuagzi tozyiqin artmasi bir ne¢o problemi
ono ¢ixarir. Bu moqalads asas iki problemin
aradan qaldirilmasina baxilmigdir.

1-ci problem: quyuagzinda goézlonilon
tozyiqin  artmasi, komor  basligindaki
kiplogdirici rezinlori (pakerlorin) siradan
cixarir. Tocriibo gostarir ki, yliksak tozyiqli qaz
kondensat qarisiqli maddslordo rezindon
hazirlanmis kiplosdirici manjet totbiq edilorss,
slindirlordo daxili axintilar bas verir va f.i.0.
0.85 gobul edilir. Buna gors do bir neco qath
metal vo silini  materiallar kombinasiya
olunmusg, kicik en kosiyo malik bork
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kiplosdiricilordon istifado etmok daha mogsado
uyugun hesab edilmisdir. Metal kiplosdiricilor
qurgusun, aluminium, mis vo poladdan
hazirlanmalidir. Burada kiplosmo  yiiksok
doqigliklo emal olunmus tomas sothlorinin
komoyi ilo oldo edilir. Ensiz sothlordo enli
sothloro nisboton daha yaxs1 kiplosdirme
yaratmaq miimkiin olur, ¢iinki burada kigik
qivve ilo bdyik sothi tozyiq almaq
miimkiindiir. Metal- metal kiplosdirici soth
yaratdiqda yuxar1 vo asagi pakerlorin hermetik
olmasinit ayri-ayriligda smaqdan kegirmok
lazim golir. Bu magsadlo komori pazlardan
asdigdan sonra asag1 hermetiklogdirici halgolor
qoyulur, xiisusi qurgu ilo sixilir, sinaq olunur
vo fiksasiya edicilorlo aldigr voziyystdo
saxlanilir.

2-ci problem: plaskali preventorlarda
Top-driverdon asilmis qgazma yaxud qoruyucu
boru komori olduqda, quyuagzini
kiplondirmok 1ii¢clin boru plaskalarindan
quyuda boru komori olmadiqda kar
plaskalardan va kiplondirma zamani borulari
kosmok lazim olduqda iso xiisusi kosici
plagkalar totbiq edilir. Qeyd olunanlarin
hamisnu1 eyni zamanda totbiq etmok miimkiin
olmur. Buna gbéro do komor endirmo
prosesindon ~ 6nco, qazma  borusunun
diametrino uyugun plagkalar ciitii, buraxilan
komorin diametirino uyugun plaskalar ciitii ilo
ovaz olunur. Bu prosesin aparilmasi zamani
osas idaroetmo pultu sondiiriiliir, hidravliki
idaroetmo  slanglar1  preventordan agilir,
preventorun qapaqlart acilir. Bu iso atqiya
gars1 avadanligin homin is prosesi bitono qodor
deaktiv  olmas1 demokdir. Komorin
endirildikdon sonra sementlonmosi prosesi
bitono godor preventora miidaxilo edilmomasi
iictin VBR tipli doyison o6lciili plaskalarin
riyazi vo real modellorinin hazirlanmasi vo
gazma prosesind totbiqi vacib masoladir. Ilkin
olaraq hazirlanacaq VBR tipli plaskalar 90
mm-187,5 mm araliginda biitiin diametrli
borular1 hermetiklosdirmalidir. Umumiyyatlo
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bu plaskalar etibarliq, dayanmamazliq, tomira

yararliliq, muhafizo  edilo bilon vo
uzundmirlik olamatlorini 0ziinda
birlosdirmalidir.

Dayison Olciilii plagkalarin baglanmasi
prinsipi, sada boru plaskalarinin baglanmasi ilo
eynidir. Sadoco hidravlik sistemoa tozyiq

verildikdon sonra plaskalarin alin hissasi boru
otrafinda goriisiir. Sistemdoki yiiksok tozyiq
Plaskalar oyilmoya vo gorilmoayo hesablanir. Asagidaki soki.1-do hesablama sxemi verilmisdir.

A

hesabina (84 pa — 210 pa) plaskalar biri birina
sixildigdan sonra paker hissosi  xiisusi
“buynuz”larla birlikdo horokotini davam edir.
Vo nohayat boru otrafinda hermetiklik yaranir.
VBR da daxil olmagla biitiin boru plaskalar
mixtolif istiqgamotlordo yiiklonmoys moruz
qala bilir. Ehtiyac olarsa qazma borularini
astlmasi miimkiin olmalidir.

Sok.1.Plagkanin hesabat sxemi.
a—plaskanin hiindiirlilytl, s—plaskanin qalinligidir.

Plagkanin igliyini yarim holgo 16vho

soklindo gobul edib oyilmods yaranan
gorginliyi tayin edok
P-4
o= —
S
)

Burada a—plaskanin hiindiirliiyii a=0,4m, S —
metal I6vhonin gqalinlogt  S=0.022m, P-
preventorun is¢i tozyiqi P=35MPa., B-a/b
nisbatindon aili olan omsaldir f=1.383 qobul
edirik.

5 2
»_1383. 35°10° 04

2

~159,71 MPa

[0'] =160 M Pa
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o <[o] mohkemlik sorti Sdonildiyi
iclin qorara golirik ki, layihslondirdiyimiz
VBR plagkalar yetori qoder mdhkomdir vo
biikiilmo tozyiqino davam gotiracok.

Metal hissonin hesabatin1 bitirdikdon
sonra rezin hissonin neco hazirlanacagina
nazar yetirmok lazimdir. Bildiyimiz kimi on
zohorli vo agindirici qazlardan biri olan HoS-dir
vo bu gazlar qazma prosesindo tohliikoli vo
daimi olan qazlardir. Bu qazlara qars1 oks tosir
gostormok {i¢iin rezin materiallara elostomer
materiallar slava olunur. Elostomer materiallar
sistema uyugun kodlasdirilmahidir va yarliqgda
materialin diirometrik moéhkomliyi, istehsal
tarixi, seriya nOmrosi, temperatur rejimi
gdstarilmolidir. Temperatur qalxdigca 65,6°C-
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93°C elastomerin &mrii qusalir. Codval 1-do
mohlulun néviindon vo temperaturdan asili

olarag VBR plagkalarin rong kodlagmasi
verilmisdir

Cadval 1.
Mohlulun néviindon vo temperaturdan asili olaraq VBR plaskalarin rong kodlagmasi
Torkibi Rong kodu Temperatur Mohlul
tobii rezin gara NR 30°F-225°F su osasl mahlul
nitril qirmiz1 zolaq NBR 20°F-190°F neft osasli, asqarlar1 fluid osaslh
neopren yasil zolaq CR 30°F-170°F neft asasl

Sokiilo bilon plagkalarin hondosi 6Slgiilorini

toyin edok.

Plaskalarin texniki xarakteristikalari.

PPQ350x350

1. maksimal kecid diametri—350 mm.

2. tozyiq - Is¢i=35 MPa, Yoxlanilan=440
MPa.

3. Osas idaraetmo pultu, is¢i madds-hidravlik
yag, is¢i tozyiq—10MPa, sistemdoki
maksimal tozyiq—13.5 MPa, baglanmaya
sorf olunan miiddot—19,3 san., agilmaya sorf
olunan miiddst—12.3 san

4. Kiplosdira bilacoyi qazma borular1 — 3', 4/,
S,

Model

Plagkanin kiplosdirs bilacayi
diametrlor — 90- 185 mm.
H=0,81do
H =0,80-350=2,182 m.
Plagkalar tam bagli oldugda VBR-1n agag1
hissasinin diametri
d1=1.3do (2
d,=130-35=0,299
D, =0,300 m-dir.
Plagkalar tam bagli oldugda VBR-1n iist
hissasinin diametri

d,=d, +2H -tg240(3)
d,=03+2-018tg240=0,46m.
Tam bir ciit plagka {iciin istifads olunan
rezinin hacmi

V,=nV,
Vs —quyuda alot olmadiqda plaskalarin

ortiilmasinin hacmi, m®;
n—tohliikesizlik faktoru (n = 1.6).

y,="% g
4
(4)

-0,18=0,0075 m*

_ 7-0,350°

108

V,=16-0,0075=0,012 m’

Quyunun gapanmasini tomin etmok {li¢iin
pistondaki qlivveni hesablayaq. Hesablama,
boru ilo tomas etmozdon Onco plaskalar
sixigdirmaq U¢lin - lazzim olan qiivvonin
miloyyan edilmosing vo ya alot olmadigi halda
kecidin tamamilo bloklanmasina qodor olan
maksimal qilivva tigiin aparilir.

2
p-p ™
‘4 (5)

Kontakt yarandigdan sonra sixicilara
laydan golon tozyiq radial istiqgamotdo tosir
gostorocokdir.  Hesabatin ~ daha  doqiq
aparilmast {liglin bu iki hala ayr1 ayriligda
baxag.

a) alot vo radial tozyiq olmadan
plaskalarin baglanmasi (n=1);

b) quyuda 4 %" alot olduqda va radial
istigamotdo qiivve yaranarsa ro=115 mm.
oldugda.

Plaskanin i¢lik hissosinin dl¢iilorini toyin
edok.

AR? —0510AR + 2007 _q.
7-0,180
AR =0,0275 m;
2
AR:R(P_ R;_l[ﬁ_r;j’
V4 4
d
R,= R = Ll =0,255 m;
¢ 2 o 2

2
AR, =0,255- /0,255° 1 (3’14 2’230 - 0,1152j =0,019 m
r

Bu halda toklif olunan plagkalar 300kN,
radial yiiklonmoni saxlama qabiliyyatino
malikdirlor.
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NOTICO: Yiiksok tozyiqli qazkondensat qarisiqli maddolor ohatosindo isloyon rezindon
hazirlanmis kiplogdirici manjetin ovozino bir nego qatli metal vo siini materiallar kombinasiya
olunmus, kigik en kosiys malik bork kiplogdiricilorden istifade etmoklo daha yiiksok keyfiyyatli
kipgaclor hazirlanmis vo kiplogsmo yiiksok doaqiqgliklo emal olunmus tomas sathlorinin komoyi ilo aldo
edilmigdir. Plagkanin hesabat sxemi verilmis vo onun ayilmado mohkomliyi hesablanmisdir.
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PACUYETBI HA ITIPOYHOCTD IIVIALIEK
OBOPYJIOBAHUM IMPOTUB BBIFPOCA
C.H.A0606acoB, E.IO.Cyaranos
A3zepbOaiigxanckoro I'ocynapcrBenHoro Yuusepcurera Hedru u
ITIpoMBINIJIEHHOCTH.

B YCThAX CKBAXHWH OXUIAACMOC YBCIMYCHUC [JAaBJICHHUC IIPHUBOJUT K BBIXOAY H3 CTPOA
YILIOTHUTEJILHBIX PE3UH Iakepa TPyOHOH TonoBKH. OMBITHl MOKA3bIBAIOT, YTO MPU NPUMEHEHUU
PE3UHOBLIX YIUIOTHUTCIIBHBIX MAHKCT ITPOTHB FaBOKOHIleHcaTHOfI CMECH C BBICOKHM JOaBJICHHUEM
MIPOUCXOUT YTEUKH B IUJIMHAPAX U K. M. 1. ymeHbInaercs a0 0,85. Iloaromy, 4ToOBI HE TPOU3OIILIN
YTCUKH OblJ1a U3TOTOBJIEHA MHOTOCIOMHAS KECTKAs YIUIOTHUTECJb ¢ MAJIBIM ITOTICPCYHBIM CCUCHUCM,
CJIOU KOTOPOM COCTOSIT U3 METAIUNIMYECKUX U UCKYCCTBEHHBIX MAaTEPHAJIOB. Y INIOTHEHUE JOCTUTHYTO
C IIOMOIIIBIO BBICOKO O6pa60TaHHI)IX KOHTAKTHBIX HOBerHOCTeﬁ. }:[aHa pacuc€THad CxXEMa IJIallCK U
orpezenieHa UX MPOYHOCTh MU U3ruode.

ROBUSTNESS CALCULATION OF BLOW OUT
PREVENTOR (BOP) RAMS
S.H.Abbasov, E.Y.Sultanov
Azerbaijan State Oil and Industry University.

Raising of expected pressure in wellhead causes malfunction of pacers on casing wellhead. As
experience shows, when rubber seal pacers are used in high pressure gas condensate, leakage occurs
inside the cylinder and energy conversion efficiency is reduced to 0,85. Accordingly, several layers
of metal and artificial materials have been combined, smallest cross sectional hard sealing’s prepared
and sealing achieved by processing high precision contact surfaces. Calculation scheme of ram is
given and their bending strength identified.
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UOT 665.644.2

KATALITIK KREKINQ PROSESININ INTENSIVLOSDIRILMOSI UCUN SABIT
MAQNIT SAHOSINDON ISTIFADO
I. A. Xalofova , Magistrant T.R. ismayilov
Azarbaycan Dovlat Neft va Sonaye Universiteti
tebriz.ismayvilovi@gmail.com

Odabiyyat monbalaring asason
deasfaltizasiya prosesini mexaniki dalgalar,
xiisuson  do  ultrasesli  titramalor ilo
intensifikasiya etmok olar. Miolliflor bu
noqteyi nozordon bir sira tacriibalor
aparmislar ki, bu zaman xammalin ilkin maqnit
emalinin  deasfaltizasiya prosesino  tosiri
Oyronilmisdir. Alinan deasfaltizatin keyfiyyati
bir ¢ox amillordon asilidr. Bu moqalods
tocriibolords  halledicinin - xammala  tasiri,
gudronun deasfaltizasiya prosesina maqgnit
induksiyasinin axin1 nazora alinmis vo prosesin

optimal  parametrlori  askar  edilmisdir:
halledicinin qudrona nisbiliyi 4:1 - o barabar,
prosesin  temperaturu  160°C,  magnit
induksiyasinin  axint  0,4T1  olmusdur.

Deasfaltizatorlar miioyyon edilmis, onlarin
xtisusiyyatlori Oyronilmis, maqnit sahasinin
deasfaltizasiya prosesindo xammalin emalina
tosir mexanizminin izahi verilmisdir [1,2].

Katalitik kreking prosesinin
intensivlosdirilmasi ti¢iin bir sira elmi-tadgigat
islori aparilmigdir.

Bir ¢ox tacriibalarin naticasi gostarir Ki,
sulfatlayici xiisusiyyotlora malik olan oslavoalor
katalitik kreking prosesini foallagdirir [3,4].

Bu isin mogsadi Kkatalitik kreking

prosesini intensivlosdirmak T{igiinyeni iisul
segmokdir. Bu mogsadlo sabit magnit
sahasindan istifado olunmusdur. Xammala

alava kimi qudron istifads etmisik.

Qudronun deasfaltizatt 6z torkibinda
yiksok sulfat foalligi gostoron birlosmalori
saxlayir vo onlarin istifadosi on aktual bir

Acar sozlar:katalitik kreking, sulfat, vakuum
gazoylu, deasfaltizasiya, qudron, magnit sahasi,
singlet-triplet ¢cevrilmolor, benzin deasfaltizati.

xammalinin  alavasi — vakuum gazoylu kimi
istifado edilmasi vo bu qarisigin krekinginin
todqiqi boyiik maraq dogurur.

Qudronun deasfaltizator slavalarinin
katalitik kreking prosesins tasirinin yoxlamaq
mogsadilo  pentan vo benzin halledicilari
secilmisdir.

Katalitik ~ kreking moahsullarinin
¢iximina magnit sahasinin tesirini izah etmok
tglin soboko (hiiceyra) effektino miiraciot
edok. Ik dafs 0, Frank vo Robinong torafinden
iroli stirilmisdir [5]. Moalumdur ki, gaz
fazasinda dagilan molekullarin parcalar
sopalonmirlar. “Hiiceyra effektinin” mahiyyati
ondadir ki, qatilagdirilmis miihitdo
molekullarin  zarraciklori he¢ do homiso
ayrilmirlar — téroma ionlar rekombinasiya
oluna yenidan osas molekulu yaradar vo ya
onlar uygunsuzluq reaksiyasia girarok basqa
strukturlu molekulyar mohsullar — sixlagsma
mohsullart vers bilirlor. Bu reaksiyalari
heminal vo ya hiiceyro rekombinasiyasi,
mohsulu iso hiiceyrovi mohsul adlandirirlar

[6].

fonlar vo radikallar hiiceyrodo 2
elektron spin voziyyotda: singlet vo triplet
vaziyyatdo yerlosirlor. Bu  voziyyatlordos
rekombinasiya miimkiinliiyli eyni deyildir.
Hogigoton do, oksor molekullar {igiin osas
elektron voziyyati —singletdir, triplet iso onlara
gora hayacanli vaziyyatdir. Davamli mahsul
singlet voziyyotdo olan ion vo radikallardan
omoalo golmalidir. Onlarin  asas ¢evrilma
yollari, elaca do ¢oxluglarinin doyismasini belo
tosvir etmok olar (sok. 1).

problemdir.

Bununla olagedar olarag qudron
deasfaltizatinin  ononvi  katalitik  kreking
S
RlRl
R R"

Rekombinasiya
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Sok.1 Interkombinasiyali S-T kegid

Bu proseslordon yalniz
interkombinasiyali S - T  kegirilmasi
parcalanmayan elektronlarin xarici magnit
saholori ilo tosirindon asilidr. fon o
radikallarin ~ rekombinasiyasinda  maqnit
effektlorinin fiziki xassslori do mshz bununla
olagodardir.

S — T kegidinin ion vo radikal
rekombinasiya prosesinds vo onun magnit
sahosine  mimkiin  tosir  mexanizmina
ohomiyyati barado ilk dofo osasli fiziki
ideyalar1 Broklexaust irali stirmiisdiir [7]. O,
iki mdévqeyi osaslandirmigdir:

e Kimyovi reaskiyalar {giin singlet —
triplet ¢evrilmolor ion vo radikallarda
reaksiya mohsullarinin nisbatine tosir
edo bilar.

e Interkombinasiya cevrilmalori elektron
spinlorin paramagnit relaksasiyalari ilo
gorginlosir.

Qarisig  xammalin  istar  maqgnit
sahosindo, istorso do adi soraitdo Katalitik
kreking prosesindon alinan mohsullarin
keyfiyyatinin noticalori cadvalds verilmisdir.

Codvaldon goriindiiyii kimi, maqnit
sahasindo  krekingdon aliman  benzinin
keyfiyyoti, adi tsulla alman benzinin
keyfiyyatindon iistiindiir. Vakuum qazoylu va
pentan  deasfaltizati  qarisigimin  magqnit
sahasinda katalitik kreking prosesindon alinan
benzinin oktan adadi 82, benzin deasfaltizati
ilo iso 81 toskil edir. Bu oktan odadi 79 olan
tomiz vakuum qazoylunun xammal kimi
istifadasindon daha yiiksokdir. Oktan ododinin
artmasini ~ benzinin  torkibindoki iyli
karbohidrogenlorin nisbatinin artmasi ilo izah
etmok olar. Homginin alinan benzinin sixligi
da tomiz vakuum gazoylunda 746,9 kg/m?
oldugu halda 739,6 kq/m® vo 741,50 kg/m® -2
godor azalir, bu zaman miivafiq olaraq pentan
Vo benzin deasfaltizatindan istifado olunur.
Benzinds kiikiirdiin miqdar1 praktik olaraq
doyismoz qalir.

Kreking mohsulu olan yiingiil gazoylun
keyfiyyatinin naticalori gostarir ki, onun six1ig1
artir. Bu 1so koksun ¢iximinin azalmasinin va
onun torkibindoki agir karbohidrogenlarin
paymin artmasi ilo izah edilo bilor. Yiingiil
gazoylun torkibinds kiikiirdiin artmas1 da
bununla slagadardir.

Yuxarida deyilanlori yekunlasdiraraq
krekinge magnit sahasinin tasirini bu ciir izah
etmok olar: vakuum gqazoylun vo onun
qudrondan alman deasfaltizat qarisiginin
katalitik kreking prosesindo pargalanmis
molekullardan amoala galon singlet
vaziyyatindos korrelasiya olunmus ionlar amalo
gatirirlor. Alinan naticalors asaslanaraq demok
olar ki, diffuziya olunmus ion vo radikallarin
rekombbinasiya olma miimkiinliiyii maqnit
sahasinin induksiya hocminin boyiimasi ilo
olagodar artir.

Yuxarida gostorilonlor demays osas
verir ki, magnit sahasinin geniglonmasinin ilk
marhalasinda ionlarin  rekombinasiyast
naticasindo sixilma mohsullarinin  yaranma
miimkiinliiyii azalir ki, bu da korrelirovanh
ionlarin  rekombinasiya  miimkiinliiyiiniin
diffuzo olunmus ionlarin rekombinasiyasi
tosiri altinda artmasinin noticasidir. Magnit
axinin sonraki artma zamani korrelirovanli
ionlarin rekombinasiya mimkiinliiyli artir,
diffuziya olunmus ionlarin rekombinasiyasi
artir, bunun naticosindos sixilma reaksiyalarinin
artma tendensiyasina gora coxalir ki, bu da
koksun ¢iximini artirir.

Kegirilon tacriibalarin naticalari magnit
sahasindon istifado etmoklo katalitik kreking
Vo asfaltsizlasdirma prosesinin kombino
olunmus qurgusunda hayata kegirmok olar. Bu
zaman sonaye seolit torkibli katalizatordan
istifado edilo bilor. Xammal kimi katalitik
krekinqgdo qudron deasfaltizatinin vakuum
gazoylu ilo nisbati 87:13 % olan garisiqgdan
istifado etmok olar. Belaliklo, yiiksok
keyfiyyatli yanacaq almaq miimkiindiir.

Codval 1.

Vakuum gazoylunun vaqudronun deasfaltizat qarigiginin krekinqg mohsullarinin keyfiyyati (% kiit.),

87:13nisbatindo

. . + + i
Kreking Tomiz Vakuum qazoyly pentan Vakuum qazoyl'u benzin
deasfaltizati deasfaltizati
Mahsullarinin vakuum magnit magnit magnit
gostaricilari gazoylu | magnit sahasinda sahosiz sahosinds sahosiz
Benzin
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Sixlhig 20°C, kg/m® | 746.9 739.6 743.2 741.5 745.8
Kiikiirdiin
migdary, %(kitlo) 0.14 0.12 0.13 0.14 0.15
Oktan adadi 79 82 80 81 80
Karbohidrogen
torkibi, %(kiitls):
Doymamug 18.9 19.3 19.2 19.1 19.0
Aromatik 23.9 25.5 24.8 25.4 24.6
Naften 10.2 10.9 10.8 10.8 10.7
Parafin 47.0 44.3 45.2 44.7 45.7
Yiingiil gazoyl
Sixlig 20°C, kg/m® | 921.1 922.5 923.2 922.7 924.1
Kiikiirdiin
migdary, %(kitlo) 0.71 0.73 0.74 0.75 0.77
Natica

Yuxarida deyilonlor asasinda miiayyan olunmusdur ki, alinan deasfaltizatin keyfiyyati bir gox

faktorlardan asilidr. Bu magalads tacriibalords halledicinin xammala tasiri, qudronun deasfaltizasiya
prosesine magqnit induksiyasinin axini nazora alinmis vo prosesin optimal parametrlori askar
edilmisdir: holledicinin qudrona nisbiliyi 4:1 - o borabar, prosesin temperaturu 160°C, magnit
induksiyasinin axii 0,4T1 olmusdur. Deasfaltizatorlar miioyyan edilmis, onlarin xiisusiyyatlori
Oyronilmis, maqnit sahasinin deasfaltizasiya prosesindo xammalin emalina tosir mexanizminin izahi
verilmisdir. Xammal kimi katalitik krekinqde qudron deasfaltizatinin vakuum gazoylu ilo nisbati
87:13 % olan qarisiqdan istifado edilmisdir. Beloliklo, yiiksok keyfiyystli yanacaq almaq
miimkiinliiyli yoxlanilmisdir.
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FOR INTENSIFYING CATALYTIC PROCESS TO USE CONSTANT MAGNETIC
FIELD
I. A. Khalafova, Masters T. R.Ismailov
Result of many experiments shotis that additivies ithich have sulphatizer properties intensify

catalytic cracking process.

Pentane and oil desolvers are chosen to test affects of goudron’s deasphalter additives to

catalytic cracking process. Proportion of desolver to goudron is 4:1.

Deasphalters are determined, their proporties are studied and in affect mechanism definition

of magnetic field to refining of raii material is shown.
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HUCITOJBb30BAHUME HOCTOSSHHOI'O MATHUTHOI'O IOJIA 1JIA
NHTEHCUOPUKALIIMU MPOUHECCA KATAJIUTUYECKOI'O KPEKHUHI' A
N.A. Xanagosa , Marucrpanr T.P. Ucmaiinios

MHoruMu uccienoBaHUAMU ObUIO J10Ka3aHO, 4TO J100aBKM, 0OJaJarolue MOBEPXHOCTHO-
AKTUBHBIMHU CBOMCTBAaMH, aKTU3HPYIOT MPOIIECC KATAIUTHIECKOTO KPEKUHTA.

Jlis mpoBepkH BIMAHUA J00AaBOK Jeac(anbTH3aTOB I'yApOHaHA MPOLECC KaTaIuTUYECKOIo
KpEKUHTa ObUIM BBIOpaHbI IEHTAHOBBII U OCH3MHHOBBIN PACTBOPUTEIIH.

Beinenensl neacgantuzaTsl, H3y4eHbl UX CBOICTBA U 1aHO OOBSCHEHHE MEXaHU3Ma ACHCTBUS
MarHMuTHON 00paOOTKH CHIPhs HA MIPOLIecC JeachanTH3aIum.
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UOT 547.913

BENZOY TURSUSU MUROKKOB EFIRLORININ SINTEZI VO ONLARIN EKOLOJI
TOTBIQ SAHOLORININ OYRONILMOSI
N. 9. Mammadova,
Magistra X. T. Ohmoadova
Azarbaycan Dovlat Neft va Sanaye Universiteti
ahmadova.khumar@gmail.com

Acar sozlar: ion mayesi katalizatorlari, benzoy
tursusu heksil efiri, dizel yanacagi, depressator.

Xiilasa: Benzoy tursusu va alifatik spirtlordan ion mayesi katalizatoru piperidin hiposulfatin istirak
ilo benzoy tursusunun miirokkab efirlori yiiksok ¢iximla almmugdr. Alinmuis efirlor hidrotomizlonmis dizel
yanacaginda antioksidant va depressor kimi yoxlanmug, effektiv asqarlar alimmisdir. Alinmis asqarlar
hidrotomizlonmus dizel yanacagimin asas dasima xassasi olan bulanma temperaturu, donma temperaturu va
termooksidlagma stabilliyi xassalorinda yiiksak natica vermisdir.

Karbon tursularinin miirokkab efirlori
sonayenin miixtolif sahalorinds genis totbiq
olunur. Miirakkab efirlor sonaye vo neft kimya
sahasinda halledici, yaglayici maye vo asqar
kimi, orzaq sonayesinds, homginin miixtolif
cesidli esensiyalarin, otriyyat, parfumeriya,
kosmetika preparatlarinin torkiblorinds, tibb
sahasinds, dorman preparatlarinin istehsali vo
kond tossoriifati sahosindo iso bakterisid,
isektsid kimi istifado sahalarinds isladilir [1, 2,
3, 4]. Mohz bu noqteyi nozordon miirokkab
efirlor vo onlarin analoglari {izvi sintez sahasi
{iciin ¢ox calbedici obyektdir. fon mayelori
praktiki olarag buxar tozigine, yiiksok
ionlagsma potensialina malik oldugu {i¢iin neft
- kimya vo iizvi sintez reaksiyalarinin biitiin

saholorindo intensiv  istifado  olunmagla,
golocayin Kkatalizator vo holledicisi  Kimi
istifadasini aktual problem kimi
saciyyalondirmok olar. Adoton efirlosmo

reaksiyasinda istifado olunan katalizatorlarin
catigmayan cohati reaksiyanin sort soraitdo
aparilmasi vo ya proses 1lgclin bahali
katalizatorlarin istifadosi ilo aparilmasidir.
Totbig olunan mashur katalizatorlarin genis
sayda olmasina  baxmayaraq  kimyaVvi
texnologiya va iizvi sintez daha yeni, effektiv
vo ekoloji tomiz katalizatorlarin istifadasine
daim ehtiyac duyur. ©Osas vo zorif {izvi
sintezin, homginin neftkimyanin sonaye
proseslorinin inkisafi vo tokmillogdirilmasi
zamant movcud ekoloji  vo iqtisadi
problemlorin aradan qaldirilmasi {igiin ciddi
islor goriilmalidir. Malumdur ki, katalizator
olarag ion mayelorinin totbiqi yiiksok praktiki
ohomiyyato malikdir, bels ki, onlar reaksiyanin
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gedisini sadalosdirir, tohliikasizdirlor, tokrar
istifads oluna bilma gabiliyyatino malikdirlor.

Yasil kimyanin osas mogsadi kimyovi
maddalorin alinmasi zamani, yoni Kimyovi
proseslorin ~ baslanmasimin ~ on  birinci
marhalasinda otraf miihita Zararin,
cirklonmoanin qarsisint  maksimum sakilda
almaqdir.  Yasil kimya toksiki kimyovi
birlosmoalorin istifadssini azaldan va ya
tamamilo siradan ¢ixaran yeni yanagmadir.
Kimyada yeni elmi istigamot olan yasil
Kimyaya otraf miihito miisbat tosir edos bilon
biitiin kimyovi proseslarin
miikkommollasdirilmasini aid etmok olar [5, 6,
7,8,9].

Karbon tursularinin miirokkab efirlorinin
yeni sintez tsullar1 vasitasi ilo daha yumsaq
soraitdo alinmasim1i  mogsadouygun hesab
edorak, ion mayesi Kkatalizatorundan istifada
edororok sintezlorin aparilmasi toqdim edilmis
magalads 6z oksinin tapmisgdir.

Aparilmis todqiqat isindo ion mayesi
katalizatoru ~ kimi  piperidin  hiposulfat
katalizatorundan istifado edilmisdir.

Benzoy tursusunun alifatik spirtlor
osasinda efirlorinin alinmasi tgiin optimal
soraitin ~ Oyranilmasi  moagsadilo  reaksiya
miixtolif parametrlorlo (reagentlarin nisbati,
reraksiyanin  temperaturu,  katalizatorun
miqdari) tosvir edilmisdir. Benzoy tursusunun
alifatik ~ spirtlorlo mol  nisbati  1:1,2,
katalizatorun miqdart 5 kiit.%(tursuya goro),
reaksiya temperaturu 80°C optimal soraiti
taptlmisdir. Benzoy tursusunun miirokkab
efirlori 90-95% c¢iximla asagidaki reaksiya
tizro alinmigdir
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@— COOH +R'OH —» @—C{)UR'

R'= Cs-Cg radikali

Benzoy tursusunun alifatik spirtlorls efirlosmo reaksiyasi asagidaki metodika tizra aparilmisgdir.
Reaksiya mohsulu 100mmol benzoy tursusu, 120mmol Cs-Cg OH, 5% mol piperidin hiposulfat
katalizatoru [CsH1oHN*H]JHSO4 vo 150ml benzol gétiiriilmiisdiir. Reaksiya 80 °C temperaturda 4.5-
5 saat miiddatinds aparilmigdir. Reaksiyanin sona ¢atmasi ayrilmis suyun miqdarma vo reaksiya
qarisiginin tursu adadina gors toyin edilmisdir. Sonda reaksiya qarisigi otaq temperaturuna qoador
soyudulmus, katalizator ayrilmis, efir yuyuldugdan sonra vakuumda qovulmusdur. Alinmis efirlarin
bozi fiziki-kimyavi gostaricilori cadval 1-ds verilmisdir.

Codval 1.
Benzoy tursusunun alifatik efirlorinin fiziki-Kimyovi gostoricilori
Birlosmonin adi Qaynama temperaturu | Stiasindirma  omsali | Cixim, %
°C/4 MPa np?°
Benzoy tursusu heksil efiri 142.5-143 1.4918 95
Benzoy tursusu heptil efiri 152-153 1.4930 96
Benzoy tursusu oktil efiri 164-167 1.4920 96

Alinmig efirlorin quruluslart  miiasir
analiz iisulu IQ spektral analiz ilo tosdig
edilmisdir. Niimunonin 1Q spektral analizi IQ-
Furye mikroskopunda LUMOS aparatinda
toyin edilmisdir. Analizin noticolori asagida
verilmisgdir.
C6®HsC'O0OCEH,C°HoC*PH,CHH,C2H,CBH;
benzoy tursusunun heksil efiri. IQ — spektr
(v, sm™): 3066.46 (CH arom.), 2955.44 (CH
alk.), 2928.97, 2861. 87, 1717.73 (C=0),
1603.59, 1456.16, 1384.42, 1312.61, 1268.21,
1174.07, 1106.59 (C-O-C), 1068.96, 1026.57,
980.16, 910.27, 884.26, 805.15, 708.19.

Tapilmisdir, %: C 74.48; H 9.58.
C13H1802.

Hesablanmisdir, %: C 75.69; H 8.80.

C6®HsC’O0CBH,C°HLCPOH,CHH,C2H,CLeH,
CHs benzoy tursusunun heptil efiri .
IQ — spektr (v, sm™?): 3068.46 (CH arom.),
2957.44 (CH alk.), 1717.79 (C=0), 1107.57
(C-0-C), 1068.96, 1026.57, 980.16, 910.27,
884.26, 805.15, 708.19.

Tapilmisdir , %: C 76.63; H 9.25.

Hesablanmisdir , % : C 76.33; H 9.15.
Ce°HsC"O0CBH,C°H,C1PH,CHHLC2HLCHBH
CH3 benzoy tursusunun oktil efiri
IQ — spektr (v, sm™?): 3069.46 (CH arom.),
295.42 (CH alk.), 1717.80 (C=0), 1107.55 (C-
0-C).

Tapilmisdir , %: C 76.73; H 9.35.
C14H2002.

Hesablanmisdir , %: C 76.88; H 9.46.

Alinmig benzoy tursusunun alifatik
efirlori osasinda agqarlar sintez olunmusdur.
Alinmig asqarlar H. ©liyev adina neftayirma
zavodunda alinmis hidrotomizlonmis dizel
yanacaginda (Evro-3) antioksidant vo
depressor olaraq sinaqdan kegirilmisdir.

Hidrotomizlonmis dizel yanacaginin
(HTDY)  termooksidlosma  stabilliyins,
bulanma va donma temperaturuna asqarlarin
tosirini tadgiq etmok ii¢iin benzoy tursusunun
miirokkab efirlarinin calb olunmasi ilo bir sira
yanacaq kompozisiyalart  hazirlanmisdir.
HTDY-da asqarlar daxil edilorkon yanacagin
oksidlosmoasi zamani yigilan hidroperoksidlor

C14H2002. metallik misin tistiino dagilmirlar (cadval 2).
Coadval 2
Asqarlar daxil edildikdon sonra HTDY -nin fiziki-Kimyavi xassalori
No | Niimunonin ad1 Temperatur, °C
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20°C- | 20°C-da Asqarin HTDY HTDY
do kinematik termooksidlosma 0.05% 0.01%
sixligl, | oliliyi, stabilliyi, asqar, asqar,
kg/sm® | mm?/s mq/100mgq, Tout/Taon. | Tout./Tdon.
HTDY+0.004%
1. | HTDY 847.0 5.37 6.3 -18/-34 -15/-25
(hidrotomizlonm
is dizel
yanacagi)
2. | Benzoy tursusu | 847.5 5.29 2.1 -16/-30 -21/-33
heksil efiri
3. | Benzoy tursusu | 847.9 - 4.0 -19/-31 -17/-30
oktil efiri
4. | Benzoy tursusu | 848.8 - 35 -15/-25 -15/-19
heptil efiri

HTDY-nin bulaniglasma vo donma
temperaturu {liglin an yaxsi gostaricilor ona
asagida gostarilon asqarin 0.01%
konsentrasiyada qatilmasi zamani miisahido
olunmugdur: benzoy tursusu heksil efiri.
Termooksidlosmo stabilliyi nazoro ¢arpacaq
dorocodo yaxsilagir, daha dogrusu benzoy
tursusu heksil efiri tg¢in 6.3-don  2.1-9,
bulaniqliq vo donma temperaturu Tpu.=-15°C,

Tdon.=-25°C-don, Tpu.=-21°C, Tgon=-33°C-ya
dayisir (cadval 2).

Dizel yanacaginin termooksidlogsma
stabilliyinin yaxsilagdirilmasi iiclin  sintez
olunmus miirakkab efirlor ICAPT cihazinda
120°C-do 4 saat orzindo (I'OCT-9144-79)
yanacagin oksidlogsmosi naticasinds omoalo
golon ¢okiintiids sinagdan kegirilmisdir.

Benzoy tursusunun ion mayesi katalizatoru istirakinda alifatik efirlori alinmisdir. Alinmis efirlor

osasinda hidrotomizlonmis dizel yanacagi igciin istismar xiisusiyyatlorinin (bulanigliq vo donma
temperatru, termooksidlosma stabilliyi) lazimi soviyyasini tomin etmoyo imkan veron effektiv
asqarlar alinmisdir. Asqarlarin kdmoayi ilo yanacaglarin keyfiyyatinin olduqca vacib gostaricisi —
onlarin termiki stabilliyinin yaxsilasdirilmasina gotirib ¢ixarmisdir.
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CUHTE3 U IPUMEHEHMSA CJOXKHBIX Y®PUPOB BEH30MHOM KUCJIOTHI
H. A. MamenoBa, X.T. AxmenoBa

AzepoOaiixanckuii I'ocynapcrBennbiii Y uuBepcurer Hedgru u IlpoMbinieHHOCTH
Ha ocHoBe 0eH30iHO# KHCIOTH U anu(paTUYeCKUX CIUPTOB B MPUCYTCTBUU HOHHO-KHIKOCTHOTO
KaTajau3aTopa MHUIepeAUHTUnocyib(ara ObUIN MOIYUYEHBI CIOKHbBIE d(DUpbl OEH30MHON KUCIOTHI C
BBICOKUMH BbIxonamu. llomydeHnHble 3¢upbl ObUIM HCIBITaHBI B KayeCTBE AHTHOKCHIAHTOB WU
JIEIPECCOPOB B TUJIPOOUYHUIIIEHHOM JIM3€JIbBHOM TOIUIMBE, IPUMEHEHHUE KOTOPBIX KOMIIEHCUPYET Pl
HE/IOCTATKOB IKOJIOTHYECKH YMCTHIX TOIUMB. Co3maHbl 3(p(eKTUBHBIC MPHUCAIKU, MO3BOJISIONINX
o0ecneynTh HEOOXOAUMBIM YPOBEHb SKCIUIyaTallMOHHBIX CBOMCTB (TeMIlepaTypbl MOMYTHEHHUS U
3aCTBhIBAHMS, TEPMOOKUCTUTEIbHAS cTa0MIbHOCTD) Jutst O/ T.

SYNTHESIS AND USE OF BENZOIC ACID ESTERS
N. 9. Mammadova, X. T. Ohmadova
Azerbaijan State University of Oil and Industry

Benzoic acid esters were obtained in high yields based on benzoic acid and aliphatic alcohols
on the available of an ionic liquid catalyst piperidine hyposulfate. Obtained esters were tested as
antioxidants and depressors in hydro-treated diesel fuel, the use of which compensates for a number
of disadvantages of environmentally friendly fuels. Effective admixtures have been established to
ensure the required level of operational features (cloud point and pour point temperatures, thermal
oxidative stability) for the DHT.
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Cs-Cs FRAKSIYALARININ AROMATIK KARBOHIDROGENLORO CEVRILMOSINDO
QALXANVARI AXINLI REAKTORUN HIiDRODINAMIKASININ OYRONILMOSI
S.9.9liyev, Magistrant E.M. Salimov
Azarbaycan Dovlat Neft va Sonaye Universiteti
eselimov.1995@gmail.com

C3-C4 karbohidrogenlarinin aromatik
birlosmoalora ¢evrilmasi naticasinds alinan
karbohidrogenlor polimer dielektrik vo asqgar
hazirlanmasinda istifado olunur. Lakin onlarin
bozi ¢atismayan cohatlori onlarin istifadasini
mohdudlasdirir. Bu islo  Wei-Qiao Liu,
K.M.Oghenejoboh, J.A.Adeyinka va digarlari
mosgul olmuslar.

Kec¢misdo agiq zoncirli karbohidrogenlardan
aromatik karbohidrogenlorin istehsali zamani

Acar sozlar: aromatiklosmo, ZSM-5 zeoliti,

aliminosilikat, qallium, konversiya, selektivlik,
doymus karbohidrogenlor.
istifado olunan katalizatorlarin

hazirlanmasinda aliiminosilikatlardan istifado
edilirdi. Bu zaman, maye vs ya buxar halinda
olan yiikksok temperaturlu agiq zoncirli
karbohidrogen katalizator tizorindon kegirilir.
Bu tip katalizatorlarin  hazirlanmasinda
silisiumun aliiminiuma nisbati yiiksok olan
miixtolif ndz zeolitlordon istifade  etmok
moqsads uygundur.

. 100

sl Eu-I 96r ZSM-5
;; - Ama o ZISM=22 a8t Hydrogen
= |86f Nitrogen |
5 92k 86 Nitrogen
Z |84t Hydrogan |
8 Nitrogen 90 , . | , .

8z 16

80 121
~ 1 1or Nitrogen
2 (er 6
.3- Hydrogen
Z a1 4
£
=]
; 1 1 1 l 1 L 1
W 0O 3 6 9 12 0 3 6 9 12

TOS (h)

Sakil 1. Zeolitlorin deaktivlogma siiratinin tayini

Bu zeolitlora niimuns olarag mordenit
Vo ZSM-i misal gostarmak olar. Bunlar zeolitin
torkibinds olan aliiminium-oksidi avaz edan
gallium-oksiddon ibaratdirlor. Lakin adi
¢okilon zeolitlordon hazirlanan katalizatorlar
istifado olundugu toqdirds aromatiklorin agiq-
zoncirli ~ karbohidrogenlordon  alinmasinin
¢iximi gonastboxs deyildi. Belo ki gallium vo
xlisusi ndv  aliiminosilikatlardan  ibarot
katalizatorlarin istifado olunmasi aromatik
karbohidrogenlorin ¢iximinin artdigini
gostordi.

Daha sonralar, qalliumlu zeolitlor
hazirlamaq avazina, galliumun ya kation vo ya
protonlarin birini avoz etmasi, ya da zeolitik
bosluglara  doldurulmas1  karbohidrogen

118

konversiya proseslorindo  yiiksok Kkatalitik
aktivliyin oldo olunmasi ilo miisahido edildi.
ZSM-5, ZSM-22 vs EU-1 zeolitlorinin
durulagdirict N2 vo Hz qazlarinin istirak: ilo
deaktivlosma siiratinin tosviri diagramda tosvir
edilmisdir. Miioyyan edilmisdir ki, biitiin
zeolitlor Gigiin katalizatorun azotun istiraki ilo

deaktivlosmasi  hidrogeno nisbaton daha
suratlidir.

Hal-hazirda, C3-Cs
karbohidrogenlorini  xammal kimi istifado

edorok aromatik karbohidrogenlorin alinmasi
prosesinda genis istifado olunan katalizator,
izorino qallium ¢okdiiriilmiis aliiminosilikat
Vo ya kationlar1 qallium ionlar1 ilo avoz edilmis
alliminosilikatdir. Bu alliminosilikatda
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silisiumun aliiminiuma nisbati 20:1 vo 70:1
nisbatlori arasinda olur.

Xammal kimi istifade olunan Cs-C4
hom doymus karbohidrogenlordon ham do
doymus vo doymamis karbohidrogenlarin
qarisi@indan ibarat ola bilir. Xammal kimi C4
kompozisiyasinin izobutan, izobuten, izobutan
Vo izobuten garisigindan olmasi
magsadouygundur.

Aromatiklorin  alinmasimin  ¢1ximu
temperaturun 753 Kelvindan COX
giymatlorinds nazaragarpan olur, buna gors do
reaksiya ¢ox zaman 800 Kelvin civarinda
aparilir. Bu temperaturlarda katalizatorun
deaktivasiyasi siiratlonir, belo ki miitomadi
regenerasiya zorurilosir.

Bozi konvensional proseslords neftin
emali {iclin qaynama temperaturunun aralig
(15 °C- 205°C) miixtalif karbohidrogen
fragmentlorindon istifado olunur. Masalon,
kreking  prosesindan istehal olunan
frakksiyalar asasan olefinlarin
proporsiyasindan ibarotdir. Miiayyon
edilmisdir ki olefinik qazolin fraksiyalarim
doymus vo doymamig C3-C4 karbohidrogenlori
ilo gqarigdiraraq vo bu qarisigt  xiisusi
katalizator ~ kompozisiyast ilo  kontakta
gotirdikds aromatik karbohidrogenlorla zongin
mohsul almaq miimkiindiir. Xammalda
doymus Vo doymamis C3-Cs
karbohidrogenlorinin proporsiyasi {istiinliik
toskil etmalidir. Cs-C4 karbohidrogenlarinin
monbayi kimi mayelosmis tobii gaz vo ya
katalitik ~ reforming  vo  hiddrokreking
proseslorinin birbasa distillosi gotiiriilo bilor.
Xammalda olefinik karbohidrogen
fraksiyasinin vo C3-C4 kaarbohidrogenlorinin
nisbi proporsiyasi osason 1:3 vo 3:1 arasi olur.
Katalizator kompozisiyasinda qallium ya
qallium oksid ya da qallium ionlar1 formasinda
istirak edir.

Aromatiklosmis C3-C4 qazlarn yiingiil
karbohidrogen fraksiyalar1 va yaglh spirlor vo
onlarin zeolit tipli katalizatorlar1 osason iki
zeolition mexaniki qarigigindan ibarat olur.

Birinci zeolit mol nishati SiO2/Al.03=20 olan
garisigdan ibarat oldugu halda ikinci zeolit mol
nisbati  SiO2/Al203=82 olan qarisigdan
ibaratdir.

Klassik ~ metodda  aromatiklosmo
aromatik karbohidrogenlorin  formalagmasi
liclin reaksiyani istiliklo tomin edacok dasiyict
bir materialin olmasi1 vacib idi. Xam
maddoslorin daha yiiksok konversiyasini olda
etmok {igin  xam maddonin  reaksiya
temperaturunu  superqizmis  vaziyystdo
olmasinin vacib oldugu gostarildi.

Son dovrlordo aromatik karbohidrogenlarin
istehsali zamani istifado olunan effektiv metod
galliumlu va ya sathinin sahesi 500 metr?/qram
olan silisiumdan ibarat katalizatorlarin yiiksok
temperatura godar qizmasi naticasinds aparilan
reaksiyadan istifado olunur. Katalizator Kimi
istifado olunan galliumun gallium oksid vo ya
gallium ionu olmasi, silisiumun hidroksil
grupundan azad bir sathinin olmasidir.

Ogor olava olunan silisiumun sathi hidroksil
gruplarindan azaddirsa qallium sathds ya
gallium oksid ya da gallium maddasi kimi
olmalidir. Buna misal olaraq qallium nitrat
gallium sulfat vo gqallium xloridi misal
gostormok olar. Oks toqdirds, galliumun
sothindo  hidroksil qruplart movcuddursa,
qallium ionlar1 silisium {izarinds hidroksil
gruplart ila dayisdirilo bilor.

Hans1 metodun istifads olunmasindan
asil olmayaragq, katalizator
kompozisiyasindaki qalliumun miqdar1 0.1-
10% arasinda doyisir. Osasom kiitlo fraksiyasi
0.5-5% arasinda olmasi daha ¢ox rast galinir.

Proses ticlin lazim olan katalizatorun
imumi hazirlanma mexanizmi asagidaki
kimidir. Ilk &nco 4.5 gram qallium nitrat
Ga(NO3)3.2H20 200 ml distillo olunmus suda
holl olunur. Daha sonra ammonia mohsulu
diggotli sokildo pH giymoti 2.5-0 tonzimlona
kimi oalavo olunur. Sonda katalizator 1500 mL
distillo olunmus su ilo yuyulur va vakum
sobasinda qurudulur.

Pt (vo ya Pd) / PLC Kkatalizatorlar1 vo kommersial Pt (vo ya Pd)/y-Al203 iizarindan
aromatikloarin (benzol, ksilen vo ya mesitilen) doymasi tadqiq edilmisdir. Naticalor gostarir ki, Pt (vo
ya Pd)/ PLC-nin benzen hidrogenlosma foaliyysti Pt (vo ya Pd)/y-Al203-ya oxsardir. Pt (vo ya
Pd)/PLC, miintozom daha boyiik strukturundan o6tori ksilen vo mesitilinin hidrogenlagdirilmasinda
forma segiciliyini gostorir. Bimetalik Pt-Pd/AI-PLC katalizatoru hidrogenin doymasi va kiikiird
zoharlonmasina qarst giiclii bir sabitliya malikdir. Zn/Al-PLC vo Zn/HZSM-5 iizarinds C3 va Cq
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karbohidrogen aromatizasiyasinin tadqiqi gostarir ki, Zn/HZSM-5 Zn/Al-PLC katalizatorundan asili
olaraq onlarin xarakterik forgliliyino géra daha yiiksok aktivliys malikdir. Bundan slavs, Cs-iin asasan
benzol va Cs-lin Zn/PLC tizarinda ksilena ¢evrildiyi, C3 va Cs-iin har ikisinin iss asasan Zn/HZSM-5
tizorindon toluene ¢evrildiyi askar edilmisdir. Siitunlu qatlar arasinda, Ga-PLC aromatizasiya ti¢iin
on effektivdir. C3 vo C4 aromatizasiya xiisusiyyatini Zn/Al-CLM iizarindan inkisaf etdirmak iiglin
bimetal katalizatorlar tadqiq edilmisdir. Ga®* vo Pt** birlosmosinin aromatiklorin selektivliyini vo
iimumi konversiyaya miisbat tosir gostordiyi miioyyon edilmisdir.

ODOBIYYAT
1. Zheng-Qian Xuan. "Gas-phase selective oxidation of C3-C4 hydrocarbon using only molecular
oxygen”. 2009
2. Nicolae Bilba, Lucian M. Birsa. “Aromatization of industrial feedstock mainly with butanes
and butenes over HZSM-5 and Zn/HZSM-5 catalysts” .2009
3. Jianjun Guo, Hui Lou.”Energy-efficient aromatization of propane”, 2009.

AROMATIZATION OF C3-Cs HDROCARBONS THROUGH SHIELD-SHAPED
REACTOR AND STUDY OF iTS HYDRODYNAMICS
S.A.Aliyev, E.M.Salimov
Azerbaijan State University of Oil and Industry

The invention relates to hydrocarbon feedstock processing technology, in particular, to catalysts and
technology for aromatization of C3-Ca hydrocarbon gases, light low-octane hydrocarbon fractions
and oxygen-containing compounds (C:-Cz aliphatic alcohols), as well as mixtures thereof resulting in
producing an aromatic hydrocarbon concentrate (AHCC). The catalyst comprises a mechanical
mixture of 2 zeolites, one of which is characterized by the silica/alumina ratio SiO2/Al,03=20, pre-
treated with an aqueous alkali solution and modified with oxides of rare-earth elements used in the
amount from 0.5 to 2.0 wt% based on the weight of the first zeolite. The second zeolite is
characterized by the silica/alumina ratio SiO2/Al,03=82, comprises sodium oxide residual amounts
of 0.04 wt% based on the weight of the second zeolite, and is modified with magnesium oxide in the
amount from 0.5 to 5.0 wt% based on the weight of the second zeolite. Furthermore, the zeolites are
used in the weight ratio from 1.7:1 to 2.8:1, wherein a binder comprises at least silicon oxide and is
used in the amount from 20 to 25 wt% based on the weight of the catalyst.

APOMATH3AIIMSA YIJIEBOJOPOJ0B C3-C4 YEPE3 IIUTOBU/IHBINA PEAKTOP U
NUCCIEAOBAHHUE EI'O T'MAPOJANHAMUKHU
C.A.Anue, EM.CanumoB
Azepoaiixanckuii ['ocynapcrBennbiii Y uuBepcuter Hedru u IIpoMblinieHHOCTH

N3o0peTeHne OTHOCUTCS K TEXHOJIOTUN TIEPEPa0OTKU YIII€BOJIOPOIHOTO ChIPhS, B YaCTHOCTH
K Katanu3aTopaM M TEXHOJOTMH apoMaTH3alli yriieBoAOpoaHbIXx ra3oB (C3-Cs, nerkux
HU3KOOKTAHOBBIX  YIJIEBOJIOPOJAHBIX  (Ppakiuii U KUCIOPOJACOJEPKAIIUX  COCAMHEHUI
(amudpatuyeckux cnupTtoB C1-Cs)), a Takke UX cMecel ¢ MOJIy4eHHEeM KOHIIEHTpaTa apoMaTHUeCKUX
yrieBosoposoB (KAY). KaraimzaTop coaepKUT MEXaHUYECKYI0 CMECh 2-X IICOJUTOB, TIEPBBIM U3
KOTOPBIX OXapakTepu3oBaH CHIMKaTHBIM Moayiaem SiO2/Al,03=20, npeaaputenbHo oOpaboTaH
BOJHBIM DPACTBOPOM IIENOYHM W MOAUDUIIMPOBAH OKCHAAMH PEIKO3EMENbHBIX DSJEMEHTOB B
konuyectBe oT 0,5 mo 2,0 mac. % oOT Maccel NEpPBOro LIEOJIUTa, @ BTOPOW OXapaKTEpU30BaAH
curkatHeiM MoylieM Si02/Al,03=82, conepkuT ocTaTouHble KonndecTBa okcuaa Harpus 0,04 mac.
% OT Macchl BTOPOTO IIeJIONTa, MOAU(PHUIIMPOBAH OKCHIOM MarHus B konudectse oT 0,5 1o 5,0 mac.
% OT Macchl BTOPOTO II€0JIUTA, IPUYEM I[EOJIUTHI HCTIOI30BaHbl B MACCOBOM COOTHOIIEeHUH OT 1,7/1
1o 2,8/1, a cBsI3yrolIee COAEPKUT, IO MEHbIIIEH Mepe, OKCHJT KPEMHUS H UCTIOJIh30BAaHO B KOJMUECTBE
ot 20 1o 25 mac. % oT Macchl KaTanuzaTopa.
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UOT:622.276.5.05

MORKOZDONQACMA DALMA ELEKTRIK
NASOSUNUN VERIMININ HESABI
9.H. Turabova, E.Z. Nasibov
Azarbaycan Doviat Neft va Sanaye Universiteti

Nasos qurgusunun vo onun iginin
rejiminin  parametrlorini  layihslondirorkeon
ilkin komiyyot olaraq quyunun sutkaliq
verimidir ki, 0 da adaton tonla ifada olunur.

Bu verim nasosdan kegon verima barabar
deyildir.

Nasosun  gobulundaki termodinamik
sortlor standartdan forqlonir. Buna goro do
nasosdan kegon mayenin hocmi forqli olacaq.
Temperaturun  artmasit neft vo suyun
genislonmasing gotirib ¢ixarir. Digor torafdon
tozyiqin artmast neftdo qazin holl olmasina
sobab olur vo bu zaman onun hocmi artir.

Qobulda gazin ¢ox miqdarda olmast
nasosdan keg¢on qarisigin  imumi hoacmini
artirir.

Nasosun pillasindon kegon mayenin sorfi
nasosun en kosiyi boyu tozyiq vo temperatur
doyiskon olduguna goro doyisir.

Mayenin orta sorfi asagidaki kimi toyin

olunur:
Qor — Ql -iz_ QZ (1)

burada: Q, vo Q,-uygun olaraq nasosun
gobulu vo atq1 xottindoki sorfidir.

0, = fowdp@

Acar _sozlar: morkozdongacma dalma elektrik
nasosu, maye sarfi, hacmi sarf, qaz qarisigu.

burada Q(p) — tozyiqdon asili olaraq hacmi

sorfin doyismosi funksiyasidir;  p,, p, —
uygun olaraq nasosun gobul vo atqr xottindoki
tozyiqdir.

Temperaturun, neftin hocmi omsali,
gazin hall olmasi, gazin sixilmasi omsalinin
xatti funksiya oldugunu gobul edorok Q(p)
funksiyasini toqribi tapmagq olar.

Belo hallarda (2) tonliyindoki inteqral
hesablanaraq orta inteqralli sorf tapila bilir.
Lakin bu hall iisulu ¢ox miirakkabdir.

Q(z)hocmi sorfini nasosun pillolari
boyu doyismasini gostarilon gqrafikdoki 1 oyrisi
ilo ifads etmok olur. Qrafikde X = 0 nasosun
qabulu, p, —qobuldaki tozyiq vo Q, —
sorulmali olan qaz qaris1gin hacmidir.

Novboti  pillolora  kegon zaman qaz
qarisigt  sixilir vo bu sixilma qrafikde

gostorilon ¢ noqtesindon d ndqtesino qador
olur, tozyiq iso p, —don p, , tozyiqino kimi
doyisir. Sixilma oyrixatli ganunauygunluqla
bas verir d' noqtesindon sonra tozyiq p doy”

dan p, —yo qodor berabar paylanir vo bu

intervaldaki hocmi sorf (0, —yo borabar olub

, —Din doyismoz olaraq sokildo gosterildiyi kimi
qalir.
q P B2
af — ——— <
a 2
02 ————t ,
d
p= nas
I
Py C ! -~
g X
Sok. Pillslar tizro nasosun hocmi sinfinin doyismasi
p, tozyigindon p,, tozyiqine gqador asagidaki kimi toyin olunur.
olan intervaldan oyrixotli sixilma ganununu _0+0, 0., D P2 = Phas
. o Q,= +0, (3)
toqribi olaraq diizxatli qabul etmak olar. Onda o 2 D, — D, P, — D,

nasosdan kecon mayenin orta hocmi sorfi



EKOENERGETIKA 2/2019

0, +90,

burada T D, va P, tozyiqlori

intervalindaki orta sorfdir

Piy = P1 _ orta sorf haddi;
P, D
P27 Pawy _ o iitomadi sorf hoddi.
P, =Py
Nasosun gobulundaki hacmi sorf
0,=0b+V,
4)

burada () —nasosun verimi; b, —qobulun
termodinamiki sortlori daxilindoki neftin
(mayenin) hocmi omsalidir. Vq —qazin homin

sort daxilindaki hocmi sarfi.
Qobul sarti daxilinda:

5 Ve
L V.+V,
burada
v=v, P
1- Bl
Onda

v, = le (6)

m

Nasosun biitiin pillolori tiglin haradaki
tozyiq dolma tozyiqindon ¢oxdur, hacmi sarf

B
— Qb
v, Qll_B (7)

1
olur.
Burada

b, —nasosun atqi xottindoki mayenin
hacmi omsali (6) tonliyini (4)-do yerino yazsaq
alariq:

Q, =0b, =sabit  (8)
(8- wvo (7)-ni (3)-do yerino yazsaq
alariq:

b

0.=017-©)

Sonuncu tenlik p, > p

dogrudur:
Onda orta sarf

QOI‘:Q|:1( bl _I_szpnas_pl_l_b2 pZ_pnas]
2 1_31 D, =D D, =D

olur. (10)
Ql — (4) tonliyindon tapilir.

0.-5(0.+0) ay

sorti {ligiin

nas

olur.

b
Q,=0—+;
1- Bz
Burada [3, —nasos atqisinda qgazin

tutumudur.
(8) vo (11)-si (10)-do yerino yazsaq

alariq:
b b
Qor = Q( : + 2 j (12)
2\1-B, 1-B,

Ogor nasos qazin olmadigir dorinliys
endirilse  vo  p,>p ~ olsa, onda
B, =B, =0, b, =b, olur, onda (9) vo (12)
tonliklorindon alariq:

Qor = QbZ )

bu da fiziki prosess uygun galir.

NOTICO:

Morkazdongagma dalma elektrik nasosunun termodinamiki sortlor daxilinds haqiqi verimi va
quyunun verim xarakteristikasi tayin edilmis vo bu sortlor daxilinde mayenin orta sixliginin tapilmasi

miimkiinliiyli géstorilmisdir.
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OINPEJAEJIEHUE TOJAYU HACOCA ITIOI'PYKHOI'O
HEHTPOBEKHOI'O 3JIEKTPOHACOCA
A.X.TypaooBa, E.3.Hacu6oB
A3zepoaiigxanckuii 'ocynapcTrBeHHbl YHUBepcHTeT
Hedrtu u IIpoMbIIeHHOCTH
[Ipu TpOEKTHPOBAaHWU YCTAaHOBKM Hacoca W IapaMEeTPOB peXuMa ero padoThl OJHON U3
UCXOJHBIX BEJIMYMH SABISETCS CYTOYHBIA JeOUT CKBaXKMHBI, NPUBEICHHBIH K CTaHAapTHBIM
YCIOBUAM. OTOT ACOUT, EPECUUTAHHBIN B 00bEMHBIC €IMHHUIIBI, YUCICHHO HE PABEH TOMY JICOUTY,
KOTOPBI B JACMCTBUTEIBHOCTH MPOXOJIUT 4Yepe3 Hacoc. TepMOoauHaMUUYECKHE YCIOBUS HA MPUEME
Hacoca U B CaMOM HAacoce OTJIMYAIOTCSA OT CTaHAapTHbIX. [lo3ToMy M 00bEM KHUIKOCTH,
MPOXOIAIICH Yepe3 Hacoc, OyeT UHBIM.
Ki110ueBble ¢JI0BA: OTPYKHOM IIEHTPOOESKHBIN JIEKTPOHACOC, PACXO/T )KUJIKOCTH, 00 EMHBIN
pacxo/i, ra3oBasi CMECh.

DETERMINATION OF SUPPLY SUBMITTED PUMP
CENTRIFUGAL ELECTRICPUMP
A.H. Turabova, E.Z. Hasibov
Azerbaijan State Oil and Industry University

When designing the installation of the pump and the parameters of its mode of operation, one
of the initial values is the daily well flow rate, reduced to standard conditions. This flow, recalculated
into volumetric units, is not numerically equal to the flow rate that actually passes through the pump.
Thermodynamic conditions at the pump inlet and in the pump itself are different from standard ones.
Therefore, the volume of fluid passing through the pump will be different.

Keywords: submersible centrifugal electric pump, fluid flow, volumetric flow rate, gas
mixture.
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UDK 665.622.4

NEFTIN EMALI ZAMANI YARANAN MUROKKOBLOSMOLORO QARSI YENI

DEEMULQATORUN VO NANOTORKIBLI KOMPOZiSiYANIN TOSIRININ TODQIiQi
E.Q. Sahbazov, X.I. Hasanov, N.N. Xalilov
SOCAR “Neftqazelmitadqiqatlayiha” institutu

Zavod saraitinda neft emulsiyalarimin dorin susuzlagmasi va duzsuzlasmast maqsadilo sothi aktiv
maddalar va iizvi halledicilor asasinda ekoloji tomiz kompozisiyalar alinmisdir. Kompozisiyalarin xassalarinin
tadqiqi nanohiossacik alava etmaklo va etmadan paralel aparilmisdir. Alinmis naticalor gostormisdir ki,
nanohissacik alava edilmis kompozisiyalar neft emulsiyasini daha doarin susuzlagdirir va duzsuzlasdirir.

Neft emulsiyasint nanohissacik alava edilmis kompozisiya ilo emal etdikdan sonra ayrilan su analiz
olunmusdur. Su analizinin naticalori gostarmisdir ki, emaldan sonra onun yumsaqligi xeyli artir va sonraki
istifadb ticiin ekoloji tamiz olur.

Acar ___ sozlor:  emulsiya,  kompozisiya,
nanotorkib,  ekologiya, emal, suzuzlasdirima,

duzsuzlasdiriima.

Miiasir  tosovviirloro  osason  nefto Neftcixarma zamani yaranan emulsiyalar
mirokkob polidispers sistem kimi baxilir. boyiik miqdarda neft itkilorine, otraf miihitin
Burada dispers faza eyni zamanda qaz sokilli, cirklonmosing, naql xorclorinin artmasina vo
maye vo bark karbohidrogenlor ola bilor. Neft enerji sorfinin yiliksalmosino sobab olur. Bu
sistemlori asag1 vo yliksok molekul kiitloli sobobdon do neftin hazirlanmasi zamani
karbohidrogenlordon vo geyri karbohidrogen deemulqgatorlardan istifado olunmasi effektli
birlosmoalardon togkil olunmusdur. iisul hesab olunur.

Neftin  torkibindos  suyun,  xlorid Deemulqatorlarin ~ totbigqi  beynslxalq
duzlarmin vo mexaniki qarisiqlarin qobul texniki standartlara uygun mioyyonlogdirilir.
olunmus normadan ¢ox olmasi emal olunan Neft emulsiyalarinin  pargalanmasi  iiciin
neftdon alinan mohsullarin keyfiyyatinin agagi miixtoalif tip deemulqatorlardan istifads olunur
diismosino  vo  neftayirma  zavodlarinda ki, bunlar da siini sothi-foal maddslordon ibarot
avadanliglarin siradan ¢ixmasina sabab olur. olub, foalligina goéro tobii  sothi-foal
Emal zamani neftin dorin susuzlasmasi maddolordon  daha  yiiksokdirlor [1].
problemi, onun neft emali zavodlarinda Emulsiyalar parcalanarkon deemulqatorlar su
sonraki  duzsuzlagsmasi neft sonayesindo damcisinin soth tobogesindon tobii sathi-foal
homiso aktual masalolordon hesab edilmisdir. maddolori sixigdirib ¢gixarir vo naticads hidrofil
Ona goro do neftds su vo duz soklindo ballastin adsorbsiya tabagosi amalo gatirir.
olmas1 sobabindon neft emali zavodlarinda Effektiv deemulqatorun se¢imi 0z
duzsuzlagsma tg¢iin ¢oxlu sayda morhololorin ndvbasinda pargalanmaya moruz edilon su-neft
olmasina baxmayaraq dorin duzsuzlagmanin emulsiyasinin ndéviindon vo susuzlasmaya
miimkiin olmamas1 bazi problemlor yaradir. moruz edilon neftin digor xiisusiyyastlorindon

Adoton  emulsiyalar  termodinamiki asihidir. Deemulqatorlarin sec¢ilmosi hor bir
davamsiz sistemlordir vo onlar qurulus konkret halda xiisusi laboratoriya vo sonaye
doyisikliklorine  meyillidirlor. ~ Emulsiyali todqiqatlari asasinda aparilir.
neftlorin susuzlasmasi vo duzsuzlagmasi Deemulqgatorun xUsusi sorfi,
prosesini aparmaq TUc¢ilin bir sira texnoloji emulsiyalarin ~ pargalanmasinin  texnoloji
tisullar movcuddur. Bu tisullarin segilmasi har rejiminin sec¢ilmasi vo neftin hazirlanmasi
bir konkret halda neftin torkibindoki duzlarin, qurgularinin layihalondirilmasi zamani
suyun miqdarindan vo onlarin vaziyystindon texnoloji avadanligin desti qobul olunan
asilidir. Su-neft emulsiyalarinin pargalanmasi texnologiyanin nozori oasaslandirilmasindan
liciin yeni texnologiyalarin islonib asilidir.  Deemulqatorlar  dispers  faza
hazirlanmas1 indiki dévrde do aktual olaraq hissaciklorinin sothindon tobii emulqatorlar:
qalir. sixigdirb ¢ixarmaq qabiliyystine malikdirlor

Neftcixarmada  dispers  sistemlorin [2,3]. Lakin onlar hor hansi tip emulsiyani
Ozlorini neco  aparma  Xxiisusiyyatlorini yenidon stabillogdirmak gqabiliyystine malik
Oyronmok bdyiik praktiki ohomiyyat kasb edir. deyillor. Belo ki, onlarin molekullar1 qurulus-
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mexaniki xassoloro malik olmurlar. Tobii
emulqgatorlarin sixisdirilib ¢ixarilmasi bir nego
morhals ilo gedir. Deemulqator molekullar
daha ¢ox yiiksok sothi foallifa malik
olduglarindan avvalca emulqatorlarin
molekullarinda adsorbsiya olunurlar, sonra iso
dispers miihitlo onlarin islanmasini koskin
artirirlar -~ vo onlar  todricon  miihito
sixigdirilirlar.  Sorbast olunmus yerlor iso
homin anda deemulgator molekullar1 ilo
dolurlar. Bu isa 0z ndvbesinde xirda su
damcilarinin bir yers yigilaraq irilosmosine vo
onlarin ¢okmasina gatirib ¢ixarir. Serhaddaki
sothi gorilmo qiivvesino daha c¢ox tosir edon
deemulqatorlarin daha somarali oldugu giiman
edilir. Lakin laboratoriya todqiqatlar1 gostorir
ki, totbiq olunan deemulqatorlarin oksar hissasi
bir halda emulsiyalar1 tamamilo parcalayir,
digor halda iso az tosir edir.

Bir fakti gqeyd etmok lazimdir ki, hal-
hazirda  c¢oxlu  sayda  deemulqatorlar
movcuddur ki, onlarin da har birinin miioyyon
catigsmayan cohatlori mévcuddur. Neftin emali
zamant neftdo olan qaliq suyun, mexaniki
qarisiglarin vo duzlarin migdarinin normadan
artiq olmasi, emulsiya sistemlorinin aqreqativ
davamliliginin vo 6zliiliiyliniin artma tomaytili
deemulqgatorlarin xiisusi sorflorinin artmasina
vo neftin hazirlanmasi1 zamani onun asagi
keyfiyyatino gotirib ¢ixarir. Bu sababdon do
reoloji miirokkab neftlorin susuzlagdirilmasi vo
duzsuzlagdirilmasi texnologiyalarinda yeni
dsullarin iglonib hazirlanmas1 vo tadqiqi
mogsadilo  daha  effektli  nanotorkibli
kompozisiyalarin  hazirlanmas1t  vo  totbiq
edilmasi aktual masalalordon biridir. Bu ciir

masalolorin holl olunmasi neftin emali zamani
goyulan tolobloro miivafig, hazirlanan neftin
keyfiyystinin artirilmasina imkan vers biler.

Molum oldugu  kimi, neft emal1
miiossisalorindo neftin hazirlanmasi
qurgularinda  duzsuzlasdirilmis  neftlordo
duzun miqdart  2-3  mg/l-don  yiiksok
olmamalidir.

Deemulqatorlarin effektivliyinin

artirilmasinin bu iisulu neft-qaz sonayesindo

nanotexnologiyalarin totbiginin daha ¢ox
molum sahasi - “nanotorkibli
kompozisiyalarin” yaradilmasidir. Bu
metodun  secilmosi  neft-su  fazalararasi

sorhoddon tobii emulqatorlarin adsorbsion
sixigdirilmasi sortilo deemulqatorlarin klassik
tosir mexanizmino osaslanir [4]. Sinergetik
effekt yaradan bir ne¢o kimyovi birlosmadon
ibarot  kompozision  torkibin  islonib
hazirlanmast  yolu ilo  deemulqatorlarin
effektivliyinin artirtlmasi molumdur.

Nanotorkibli kompozisiya (NTK) bu vo
ya digor xassalorin yaxsilasdirilmasi {igiin az
miqdarda nanotoz olave edilmis maddadir.
Nanotorkibli kompozisiyalar neftin emali
zamani yaranan miirokkoblogmolori aradan
qaldirmagla barabar, hom do otraf miihit {igiin
tohliikali olmamaqla mdvcud problemlarin hall
edilmasing imkan yaratmalidir.

Hal-hazirda neftin emali zamani1 yaranan

miirokkoblogsmalorin  aradan  qaldirilmasi
mogsadilo  yeni  deemulqator  islonib
hazirlanmigdir. Toklif olunan yeni

deemulqgator sorti olaraq PENAL adlandirilmis
vo onun fiziki-kimyavi parametrlori codval 1-
do verilmisdir.

Cadval 1
PENAL deemulgatorunun fiziki-kimyavi gostoricilori

Gostoricilor Norma
1 Agreqgat vaziyyati Soffaf maye
2 Kinematik 6zliliiyii, mm?/s, 20 °C 22.663
3 Dinamik 6zliiliiyii, mPa s, 20 °C 21,102
4 Sixhgi, q/sm3,20 °C 0,9311
5 Hidrogen gostoricisi,pH 10,4
6 Donma temperaturu, °C <-15
7 Hoall olmasi | suda vo neftdo hall olur

Toklif olunan deemulqatorun laboratoriya sinaqlar1 baza deemulqatorlari ilo miigayisali sokildo
H.Olyev adina Baki Neft Emali Zavodundan (BNEZ) gotirilmis neft nlimunslori ilo aparilmisdir.
Aparilan laboratoriya sinaqlarinin naticalori cadval 2-ds verilmigdir.

Coadval 2

Baki Neft Emali Zavodundan gotiiriilmiis neft nlimunslorinds xloridlorin miqdariin tayini
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Ne Deemulgatorun Reagentin Niimunanin Xlorid duzlarinin
ad1 miqdari, g/t voziyyati miqdari, mg/l
1 - - Emal olunmamis 29.23
2 | reagentsiz 45 Yuyulmamis d/e 26.4
3 | Xozor 50% 45 Yuyulmamis d/e 20.46
4 | PENAL 50 % 45 Yuyulmamis d/e 15.5
5 | Xozor 45 Yuyulmamis d/e 17.4
6 | PENAL 45 Yuyulmamis d/e 13.8
7 | reagentsiz - yuyulub, d/e 24.2
8 | Xozor 45 yuyulub, d/e 7.0152
9 | PENAL 45 yuyulub, d/e 4.1611
10 | Xozor 50% 45 yuyulub, d/e 15.1996
11 | PENAL 50 % 45 yuyulub, d/e 12.315

Deemulsasiya prosesi 70°C-do, 4 saat
middotindo,  deemulqatorlarn 45 g/t
dozasinda aparilmisdir. Sinaqglar hazirlanmis
qatqisiz PENAL deemulgatoru vo nanotarkibli
kompozisiya soklindo todqiq edilmisdir.
Toadgiqat islori hal-hazirda BNEZ-da totbiq
olunan Xozor deemulgatorunun hom tomiz
halda, hom do 50 %-li mohlul soklindo
todgigindon alinan noticolor ilo miiqayisoli
tohlil edilmisdir. Neftin duzsuzlasdirilmasi
prosesi zavod soraitine uygun aparilmisdir.
Deemulsasiyadan sonra neft niimunslorinds
galiq suyun miqdari minimal olmusdur. Yeni
hazirlanmis  PENAL  reagenti  neftin
duzsuzlasdirilmast prosesi zamani, Xozor
deemulqatoru ilo miiqayisado daha yiiksok
effekt goOstormisdir vo neftdoki  xlorid
duzlarmin miqdar1 minimal hadds qodor
azalmisdir.

Aparilmis smagqlarin naticolorino osason

prosesindo deemulqgator kimi totbiq edilmasino
tovsiyya edilmisdir.

Neft niimunslorinde suyun miqdari
QOST 2477-65 (Din-Stark metodu), duzlarin
miqdart QOST 21534-76 (xlorid duzlarimin
miqdarinin ~ toyini  metodu),  mexaniki
qarisiglarin miqdart isoa QOST 6370-83-0
(mexaniki qarisiglarin toyini metodu) miivafiq
toyin edilmisdir.

Kompozisiyalar bir neco kimyovi
maddadon hazirlanir vo bu maddaloar sinergetik
effekt yaratmalidirlar. Bu mogsadlo toklif
edilon PENAL deemulqgatoruna 0,001 % (kiitlo
ilo) miqdarinda, o6lgiisic 90-110 nm olan
aliminium nanotozu (L-ALEX 90-110 nm)
(TU 1791-003-36280340-2008) alava etmoklo
yeni NTK hazirlanmisdir.

NTK-in fiziki-kimyavi gostoricilori vo
BNEZ-in neft niimunoslorindo laboratoriya
todgiqatlarinin naticalari cadval 3 va cadval 4-

PENAL reagenti BNEZ-do neftin ds verilmisgdir.
duzsuzlasdirilmast  vo  susuzlasdirilmasi
Cadval 3
NTK-nin fiziki-kimyovi gostoricilori
Gostaricilor Norma
1. Agreqat voziyyeti Soffaf maye
2 Kinematik dzliiliiyii, mm?/s, 20 °C 20,545
3 Dinamik 6zliliiyii, mPa s, 20 °C 18.993
4 Sixhigi, q/sm*,20 °C 0,9245
5 Hidrogen gostoricisi,pH 10,4
6 Donma temperaturu, °C <-15
7 Holl olmasi suda hall olur
neftdo hall olur
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NTK-nin laboratoriya tadqiqatlarinin naticalori

Cadval 4
No Deemulqatorun adi Reagentin | Xlorid duzlarimin | Qaliq
miqdart, miqdar1, mg/1 suyun
g/t miqdari
1 Deemulsasiya edilmomis, ilkin - 29.23 0,2
2 Reagentsiz - 24.2 0,18
3 NTK(PENAL+AI nanotozu) 45 3,06 0,03

Hazirlanmis yeni NTK yuxarida geyd olunan problemlorin hallino yonalmisdir. Toklif olunan
nanotarkibli kompozisiya yiiksok somoeroliliys malik olmagla emal zamani mdvecud
mirokkoblosmalori aradan qaldirr.

NOTICOLOR

1. Emal zamani yaranan miirokkoblogsmalorin aradan galdirilmasi magsadilo yeni nanotarkibli
kompozisiyanin totbiqi yiiksok keyfiyyoto malik mohsulun alinmasina imkan verir.

2. Nanotorkibli kompozisiyanin totbigi naticasinds neftin praktiki olaraq tam susuzlasdirilmasi
Vo duzsuzlagdirilmasi bas verir. Noaticada ¢okiintii amalo gatiron kationlar hall olan duzlar
soklinda ayrilan suya kegarok suyu yumsaldaraq ekoloji tamiz hala salir vo sonraki marhaloda
homin suyun istifadosi miimkiin olur.

3. Yeni PENAL deemulgatorunun, nanoterkibli kompozisiyanin baza deemulqgatoru ilo
miiqayisali laboratoriya sinaqlari aparilaraq duzun miqdarinin deemulsasiyadan oavval vo
sonra doyigmasi toyin edilmisdir.
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NCCIEJOBAHUE BJIUSAHUSA HOBOT'O JEOMYJIBI'ATOPA U
HAHOCO/JIEPKAIEA KOMIIO3ULIMU MTPOTUB OCJIOKHEHUMH,
OBPA3YIOIIUXCH ITPU OBPABOTKE HE®THU
9. .1llax6a30B , X.U.I'acanos, H.H.Xaaunmnos
HUIINHedTeraz SOCAR

[TonydeHa HKOJIOTMYECKU YHCTasi KOMIIO3UIIMOHHAs cMech Ha ocHOBe IIAB u opranmueckux
pacTBOpHUTENICH C IENbI0 TITyOOKOro 00e3BOKMBAaHUA W 00ecCONMBaHUS HEPTSHBIX SMYIBCHHA B
3aBOJICKUX yCIOBUsX. MccrieqoBaHusi CBOMCTB KOMITO3UITMOHHBIX CMeCel TIPOBEICHBI MapaliebHO C
noGapieHussMM M 0Oe3 nqo0OaBineHHMM HaHoYacTulbl. [lomydeHHble pe3ynbTaThl MOKa3aliH, YTO
KOMITO3UITUS, COAepkallas HAHOYACTHIIBI TIyOOKO O00E3BOKHMBAIOT M 00ECCONMBAIOT HE(DTAHYIO
AMYJILCHIO.

[Tocne 00paboTku HEPTIHOW SMYIHCHM C HAHOKOMITO3MIIUSAMHU OOpPAa30BAHHBIN BOJHBIN
OCTaTOK aHAJM3UPOBAH. Pe3ylIbTaThl BOAHOTO aHAIN3a MTOKA3aJIH, YTO MPOUCXOJUT YMATICHHUE BOJIBI
Y OHA CTAaHOBHTCS YKOJIOTHYECKU YHCTOMN TSl TaTbHEHIIINX HCTIOh30BAHHH.

Knwuesvle _cnoea: _smynvyus, KOMRO3UYus, HAHOCOCMA8, 3KoIO2Us, 0bpabomxa,
0be380dicuanue, obecconusanue

127



EKOENERGETIKA 2/2019

STUDY OF THE EFFECT OF A NEW DEMULSIFIER AND NANOSCALE
COMPOSITION AGAINST COMPLICATIONS RESULTING FROM THE OIL
PROCESSING
E.G.Shakhbazov, Kh.l.Gasanov, N.N.Khalilov
OilGasScientificResearchProject Institute, SOCAR

An ecologically pure compositional mixture has been developed based on surfactants and
organic solvents with the aim of deep dehydration and desalting of oil emulsions under industrial
conditions. Studies of the properties of composite mixtures were carried out in parallel, with and
without the addition of nanoparticles. The results obtained showed that the composition containing
nanoparticles deeply dehydrated and desalted oil emulsions.

After treatment of the oil emulsion with nanocompositions, the resulting aqueous residue is
analyzed. The results of water analysis showed that the hardness of the water is greatly reduced and
becomes environmentally friendly for further use.

Keywords: emulsion, composition, nanoscale composition, ecology, processing,
dehydration, desalting
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YIK 66.061

3KCTPAKIIMOHHASI OUUCTKA JIETKOI'O T'A30MJISA 3AMEJIJIEHHOI'O
KOKCOBAHMUAA
Maructpant Typatosa ®@., IOcud-3age A.A.
AzepOaiinxanckuii I'ocynapcreennniii YausepcuteTr Hedru u IlpombinieHHoCcTH

KiroueBblie CcJI0BA: ra3onib KOKCOBaHMS,
allCTOHUTPHWJI, TIEHTaH, OKCTpakuus, paduHa,
JKCTPAKT, apoOMaTHYECKHE YTJICBOJIOPO/IBI,

KHCJIOTHOE YHCIO, CYIb(OUPYIOMIMNACS, HETaHOBBIN
WHJIEKC.

Annomauusn. B dannotl pabome ucciedo8ana 603MONCHOCHb OYUCKU 1E2K020 2A301LI5L KOKCOBAHUS
(195-350°C) osotinbim pacmeopumenem ¢ yevio NOIYYEHUS KOMHOHEHMA OU3eIbHO20 MOoNnauea. B kauecmee
pacmeopumens HAMU UCHONBL30BAHA CMEChb AYEeMOHUMpUIA U NeHmana, 63samom 6 coomuowenuu 1:0,8.
Bunauane namu nposedena 6vina oonocmynenuamas OYUCmMKA Npu COOMHOUWEHUU PACMBOPUMENs K CbIPbIO
3:1, HO nomyuenHOe MONIUBO COOEPIHCANO 3HAYUMENbHBIE KOIUYECTNBA APOMAMUYECKUX Y21e8000p000s.
THosmomy Hamu Ovina npogedena NAMUCMYNEHYAMAsE IKCMPAKYUsL 2030115, KOMOpas NO380AULA NOAYHUMD
paguram ¢ cooepiicanuem apoMamuyeckux yeneeo0opooos 2,5% macc., cepvi 0,002% u ¢ yemarosvim

uHoekcom 52,3.

B mocnennee BpeMsi BO3pOC CIpoc Ha
JM3EIIbHOE TOIUIMBO, TaK Kak JIH3eJbHBINA
nsurarenb Ha 30% Oonee SKOHOMHYEH U
uMeer  Oosjee  BBICOKMHA  KOX(h HUIMEHT
MOJIE3HOTO JICWCTBHSI, YeM KapOIOpaTOpHBIN.
[1-2]. VBenuueHwe KOJUYECTB AM3EIBHBIX
bpakmuii  MOXXHO  TIOJNYYUTh, HCIIOIB3YS
ra3ouseBbIe bpakuun JIECTPYKTUBHBIX
nporeccoB nepepadotku  Heptu. C  3TOM

1[EJIbI0 HAMU MMPOBOIUIIACH MHOTOCTYIIEHYATas
OUYHMCTKA ra30iIsi KOKCOBAaHUS, BHIKUIIAIOIIAS B
npeaenax 195-350°C, JIBOMHBIM
pacTBOpPHUTENEM AalleTOHUTPUI C TICHTaHOM,
B3siTOM B cooTHomeHuu 1:0,8. Temmeparypa
ounctku Obuia mpunsTa 25°C. [3]. dusuko-
XUMHYECKHE CBOWCTBA Tas30ilyI1 JaHbl B
tabymue 1.

Taomuua 1

Du3nKo-XxUMHUYECKNE CBOVCTBA ra30ilyisa

Ne Ilokazarenu I"a30ii1b KOKCOBaHMS
1. | IlnmotHocts npu 20°C, Kr/m° 836,1
2. | KunemaTtudaeckast s3kocth rmpu 20°C, MM?/C 3,78
3. | ®pakuuoHHKIH cocTas, °C

H.K. 194
50% 263
96% 338
K.K. 347
4. | TemnepaTypa BCOBILIIKH B 3aKpbITOM THUTIIE, °C 68
5. | KommuectBo cynbhupyromuxcs, % Macc. 25,5
6. Kucnoraocts, Mmr KOH/r 3,8
7. Koxkcyemocts, % macc. 0,22
8. Coneprxanue cepsl, % macc. 0,18
9. | lleraHOBBII HHJEKC 414
10. | Wommoe uucio, r J2/100 T 18,9

Ha l-0i1 crynenu konu4ecTBo pacTBOpUTENs K chipbto Opanu 1,2:1; Ha ll-oif crynenu 1:1; Ha lll-eii

- 0,8:1; ma IV-oit 0,6:1;

Ha V-oif — 0,4:1. Pe3ynpTaThl NATHCTYNEHYATOM OYUCTKH Ta30MIIs

KOKCOBaHUsA )IBOI‘/’IHI)IM PaCTBOPUTEIIEM AlICTOHUTPHUII:TICHTAH ITPCACTABJICHLI B Ta6J'II/IHe 2.
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Tabmumna 2
Pe3ynbTaThl NATUCTYNIEHYATOM SKCTPAKIIMU T30S
IToka3zarenu ler | Her | HMler [ IVer | Ver
Koui-Bo pacTBopuTens K ChIpbrO
1,2:1 1:1 0,8:1 | 06:1 | 0,4:1
1. Brixon, % macc. paduHata Ha ChIpbE 90 86 83,5 80 78

2. Ilnornocts nipu 20°C, Kkr/m° 835,6 | 835,1 | 834,6 | 834,0 | 8329

3. Baskocts npu 20°C, Mm?/c 3,34 3,29 3,27 3,21 3,18

4. KoxkcyemocTs, % macc. 0,13 0,11 | 0,098 | 0,092 | 0,082

5. Conepxanue cynbGUPYOIMIMXCs, % Macc. 16,0 15,1 13,9 12,7 12,0

6. Honanoe uncio, r Jo/100 r 17,0 | 16,0 | 152 | 148 | 144

7. Kucnornoe uncino, mr KOH/r 2,3 1,8 1,1 0,8 0,55
Kak BuUAHO W3 HaHHBIX TaOIUIBI 3, COXpaHsUI B TEYCHHE 3 MECSIEeB, YTO
HomHoe ymcimo  paduHATA  M3MECHHIIOCH MOKA3bIBACT, YTO W3 Ta30WIsl  yIaJICHBI
HE3HAYUTEIIbHO, 4YTO  IIOKa3bIBaeT, 4YTO KOMITOHCHTHI, KOTOpBIC JIETKO
MOHOOJIC(HHBI ~ IUIOXO  PacTBOPSIOTCA U MOJIUMEPHU3YIOTCS, CMOJIBI,  a30THCTHIC
U3BJICKAIOTCS  CMEChIO  allETOHUTpWIA  C COCIMHEHUS, KOTOpBIC CIOCOOCTBYIOT
neHTanom [4-5]. 0o0pa3oBaHHIO CMOJHMCTBIX BemecTB. Ha

Opnnako, caM Ta3o0ib KOKCOBaHHUS B
MIePBOHAYATEHOM COCTOSTHUU UMe
kopuuHeBblil 1Ber. [locne ounctku padunat
UMEIl CBETJIO-XKENTYI0 OKpacKy, KOTOPYIO

0,21 b
0,17 7 k
0,13
0,09
0,05 1 1

0,01 1 E

COEPXXAHME CEPBI

0,006 -

0,002 -
o414

IIETAHOBBII MHAEKC

pucyHke 1 moka3aHO M3MEHEHHE IIETaHOBOTO
WHJEKCA M COJACpXKaHUSA CEepaopraHUueCKUX
COCIUHEHUII B 3aBUCHUMOCTH OT CTyIEHEH
OYHCTKH.

1

2

3 4 > 9HCIHO CTymeHet OUHCTEH

Puc.1. 3aBUCUMOCTB 1IETAHOBOTO UHJIEKCA U COJICPKAHUS CEPHUCTBIX COCIMHEHUN OT YuCia
CTyNEeHEN OYUCTKH.

1- H3MeHeHME IIETaHOBOI'O MHIEKCA

2- VI3MeHeHune KOJIMYECTBA CEPHUCTBIX COSTMHEHUIN
Ha puc. 2 nokasaHo M3MeHEHHE KOJMYECTBAa apoOMaTHUYECKHUX YIJIEBOJAOPOJOB B paduHaTe U
9KCTPAKTE B 3aBUCUMOCTH OT CTYNEHEN OUUCTKH.
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Puc.2. 3aBuUCMMOCTb N3MEHEHHS KOJIMYECTBA ApOMATHUECKUX YIIIEBOAOPOIOB B paduHATE U
9KCTPAKTE OT CTYNEHEN OYMCTKHU.
1- H3MeHeHHE KOJIMYECTBA APOMATHUECKUX YTIIEBOJIOPOIOB B paduHaTe
2- V3MeHeHHe KOIMYecTBa apOMaTHYECKUX YIIIEBOAOPOAOB B SKCTPAKTE

Kak BUHO W3 NpUBEIEHHBIX PE3yJIbTaTOB yII€BOJIOPOAOB CHU3UIIOCH ¢ 35 110 2,5%. [ns
MOCJIe MATUCTYNEHYaTON OYMCTKH [[ETAHOBBIM MOJly4eHHOTo paduHaTa U OSKCTPAKTa, MBI
HHACKC mogHsics ¢ 41,4 1o 52,3; Koau4ecTBO onpeneauM HU3NKO-XUMHUYECKUE TTOKa3aTEIH,
CepHUCTBIX yMeHbluaoch oT 0,18 no 0,002% MIPE/ICTABJICHHBIC B TAOIHIIE 3.

Mmacc.; KOJINYECTBO apOMaTHYECKHIX
Tabmuia 3
DU3NKO-XUMHUYECKUE TIOKa3aTeln paHATa U SKCTPAKTA.
ITokazarenun Padunar DKCTpPAKT
1. Bmeixon, % macc. Ha ChIpbE 78 22
2. IInornocts mipu 20°C, Kr/M° 832,9 1018
3. Bsskoctb mipu 20°C, MM2/C 3,18 9,9
4. Temmneparypa Bcubimku, °C 65 -
5. Conepxanue cepsl, % Macc. 0,002 0,20
6. Mommnoe umcio, T J2/100 r 14,4 9,5
7. lleTaHOBBIN HHIECKC 52,3 -
8. Kwucnornoe uncno, mr KOH/r 0,55 -
Jln1a paguHaTa v HKCTpaKTa ONpPEaeNsIeTCs TPYNIOBO YIIIeBOAOPOIHBIN cocTaB (Tabnuna 4).
Tabnma 4
['pymnmoBoii yrneBogopoJHbIN CocTaB papuHaTa U DKCTPAKTA.
IToka3arenn Padunar DKCTpakT
% BBIXO/A n2° % BBIX0J1a N30
1. TMapaduHo-HadTEHOBBIE YTIIEBOAOPOIBI 96,849 1,4849 3,61 1,4858
2. ApomatuyecKkue yrieBOJOpPObI 2,5 - 95 -
B TOM YHCJIE
JIETKHE 2,0 1,5118 58,5 1,5220
cpemHue 0,5 1,5450 25,8 1,5470
TSDKEJIbIE - - 10,7 1,5885
3. Cwmousl 0,001 - 0,79 -
4. Tlorepu 0,65 - 0,6 -

3akJ/aovyeHne
Takum oOpa3om, B pe3ylbTare MATUCTYIIEHYATON OYUCTKH HAMU MOJy4deH padUuHAT C COAepKaHUEM
apOMAaTUYECKHX yTIeBOI0POI0B 2,5%, ¢ 1ieTaHOBbIM HHIAEKCOM 52,3 u ¢ coaeprkanuem cepsl 0,002%
Macc.
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TODRICI KOKSLASMANIN YUNGUL QAZOYLUN EKSTRAKSIYAYLA
TOMIZLONMOSI
Turabova F., Yusif-zada A.A.
Azarbaycan Dovlat Neft va Sanaye Universiteti

Bu isdo, dizel yanacaginin komponentinini alda etmok magsadilas, ikili halledici il yiingiil
koklasan qazoyl (195-35°C) tomizlonmo imkani arasdirilmisdir. Solvent olaraq 1:0,8 nisbatinds gabul
edilon asetonitril vo pentanin bir qarisigini istifads etdik. Baslangicda, solvent ilo 3: 1 hacmli xammal
hacmina bir marhalali tomizlonmo aparildi, lakin naticods alinan yanacaq ohamiyyatli migdarda
aromatik karbohidrogen ehtiva etmisdir. Buna gors, biz bes marhalodon ibarst olan gazoylun
ekstraksiyasini aparmisiq ki, hansi ki bizo 2.5% aromatik karbohidrogenlor, kiikiird 0.002% va 52.3
setan indeksi ile rafinat olds etmays imkan verdi.

EXTRACTIVE PURIFICATION OF LIGHT GASOIL
OF SLOWDED COXING
Turabova F., Yusif-zade A.A.

In this work, the possibility of purification of light coking gas oil (195-350 ° C) with a double
solvent in order to obtain a component of diesel fuel was investigated. As a solvent, we used a mixture
of acetonitrile and pentane, taken in a ratio of 1: 0.8. Initially, we carried out a single-stage
purification with a solvent to raw material ratio of 3: 1, but the resulting fuel contained significant
amounts of aromatic hydrocarbons. Therefore, we carried out a five-step extraction of gas oil, which
allowed us to obtain a raffinate with an aromatic content of 2.5% by weight of sulfur, 0.002% of
sulfur, and a cetane index of 52.3.
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UOT: 631.89 (031)

MIKROELEMENTLOR VO NAFTENATLAR 9LAVOSILO BORK MOIiSOT
TULLANTILARININ ZORORSIZLOSDIRILOROK ISTIFADO TEXNOLOGIYASININ
ISLONMOSI
S.B. Qasimova
Azorbaycan Memarliq vo Insaat Universiteti

Molum oldugu kimi hal - hazirda
mineral giibralorin texnologiyasinda mikro-
element torkibli tursu vo giibro istehsal
etmok Tl¢iin xiisusi qurgularda alinan,

torkibinds mikroelement olan
birlosmolordon vo yaxud da  tobii
minerallardan istifado edilir[1].

Bununla yanasi biitin mineral

giibrolordo mikroelementin olmasi, hom
bitkinin yetismosi, hom do torpagin uzun
middot 6z miinbitliyini vo mohsuldarligini
saxlamasi vo eyni zamanda bu torpaqda
yetison bitkilorin soyuga, istiya vo kiiloys
davamli olmasmi saxlamaqdir. Bunlarla
borabor  torpaqda  yetison  bitkilorin
ziyanvericiloro  qarst  davamlihigi  kimi
xassalori 6ziinda oks etdirir va birlosdirir. Bu
xassalorls baraboar iki va li¢ valentli mikroele-
mentlorin ~ birlosmolori  tobii  mineral
birlosmolorin pargalanmasina miisbat tosir
etmoklo uygun olaraq kristallarin omolo
golmosing vo eyni zamanda siizmo prosesing
do komok edir [2]. Bu da notico etibarilo
alinan hom bork, hom maye hissonin totbiq
saholorini genislondirir. Alinan birlosmalor
ona gora ¢ox yerda va sahoalords tatbiq oluna

bilor ki, bunlar  mikroelementlorlo
modifikasiya olunurlar.

Molumdur ki, torkibinda
mikroelement olan tobii mineral
birlosmalorin  miqdart ¢ox mohduddur.

Bununla borabor mikroelement torkibli
mohsullarin zavod qurgularinda istehsali
baha basa golir. Bunlari nozors alaraq
torkibindo  mikroelement olan  duz

Acar sozlar: borlu birlogsma, mineral giibro,

mikroelement, tullant1, naffenat, reaktor, bark moisot
tullantilari.

mohlullarindan, neft buruglarindan alinan
borlu buruq sularindan, tobii borlu, misli vo
ya mangan vo digor mikroelement torkibli
sonaye tullantilarindan istifado etmok daha
faydali olar [3].

Bununla olagodar olaraq
mikroelementlorin ~ alavesilo BMT-nin
H2SOs-da parcalanmasi prosesinin texniki
gostaricilorine vo bu elementlorlo modi-
fikasiya  olunmus mohlulun torkib wvo
xassaloring ayri-ayri baxilmisdir.

Borlubirlosmoalorin istiraki ilo BMT-
nin H2SOs-da parcalanmasi. Laboratoriya
saraitinda tocriiba asagidaki kimi
aparilmigdir. Borlu xammal olaraq neft
buruqlarimin sularindan vo torkibinds bor

olan minerallaringarisigindan isti-
fadoolunmusdur. Molumdurki,
neftburuqglarmisularinda 0,25-0,35

qram/litr [4].

Borlubirlosmoalordon istifads olunan
zaman nozoro  alinmalidirki, alinan
mohlulda borun miqgdar1 0,15 — 0,25 olsun.
Lazimi miqdarda (68%-li H2SOs) sulfat
tursusu (60 ml H2SO4) bu reaktora tokiiliir
va 50-80°C-ya godar qizdirilir, qarisdirict 159
salinir. Reaktora eyni zamanda buruq suyu,
digor borlu minerallarin tullantilart vo
BMT-s1 verilir. Biitiin istifado olunan
birlosmolar reaktora verildikdon sonra 10-15
daqiqgo garisdirilir. Vaxt  kegdikco
reaktordan niimuno alinir vo asas kompo-
nentlor imumi iisulla toyin edilir. Asagidaki
cadval 1-do borun tosiri ilo doyison osas
komponentlor verilmisdir.

Baligqulaginin torkibinds CaCOs-1n miqdari 91,3%-dir.
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Cadval 1

BMT-s1 ilatorkibinds bor olan maddaslarin garisiginin H2SO4-ds par¢alanmasi va asas
komponentlorin mohlula kegmasi (%).

Osas texniki Osasgostaricilor
gostaricilor
H>SOs-iin Proseso Uzvihisso
qatihigl, % verilonborun | SiO2 | CaO | Na2O | (ALFe)03 | B parcalanma
miqgdari
H>SO4.nun
normasi. 72
kiitlo hissasi
66 0 0,36 | 64,6 | 65,4 61,5 - 91,0 90,6
66 0,16 0,45 | 65,6 | 66,5 62,6 0,140 94,3 90,7
67 0,28 0,48 | 66,7 | 67,3 63,6 0,170 94,4 93,5
68 0,38 0,50 | 67,4 | 67,6 65,4 0,216 94.6 93,6
H>SO4.nun
normasi. 68
kiitlo hissasi
66 0 10,30 | 63,5 ] 64,5 | 59,5 | - 90,1 86.6
66 0,16 0,43 | 64,5 64,6 60,4 0,16 93,1 89,5
67 0,28 0,44 | 64,6 64,7 61,5 0,191 93,4 92,1
68 0,38 0,45 | 64,8 64,8 62,6 0,238 93,5 92,5
H2SO4-nun normasi. 70 kiitls hissasi
66 0 0,35| 63,6 65,4 60,6 - 91,5 88.6
66 0,16 0,44 | 64,6 65,6 61,7 0,156 94,3 90,6
67 0,28 0,45 | 64,7 65,7 62,8 0,180 94,4 92,6
68 0,38 0,46 | 64,9 67,7 63,5 0,221 94,5 93,1

Bork moisat tullantis1 ilo molibdenli birlosmalorin qarisigimin H2SQO4-da parcalanmasinin
tadqiqi. Tocriibolorin aparilmasinda bark moisat tullantisindan, texniki va ya islonmis H2SOs-
dan molibden monbali olaraq Nax¢ivan Respublikasinin Paragagay molibdenli mineralindan vo
Bakidaki lampa zavodunun tullantisindan istifads edilmisdir.

Noaticacadval 2-doverilmisdir.

Cadval 2

Molibdenli birlogsmalarin istiraki ilo bark maisat tullantisinin sulfat tursusunda parga-
lanmasi vo asas texnoloji parametrlor

Prosesin asas texniki parametrlori Bork hissonin Osas komponentlorin mohlula
parcalanma ke¢mo miqdari, %
H2SO4norm H>SO4 Mo- daracasi, °C
ast, k.h. gatiligi, % | libirl.miq Mo Uzvihisso
dari
0,2 92,3 0,07 91,6
64 0,4 92,6 0,146 91,7
68 0,6 92.7 0,149 91,9
0,2 93,2 0,078 92,5
68 0,4 93,4 0,156 92,6
0,6 93,5 0,158 92,7

BMT-nin naftenatlarin alavasi ilo zararsizlagdirilmasi vo bunlarin asasinda {izvi-mineral
kompleks giibronin alinmasimnin todqiqi.
Moisot tullantisinda minerallagsma aparmaq vo ya makro- vo mikroelementlorin migdari
va sayini artirmagq t¢iin daha bir nega tacriiba aparilmisdir.

Noaticalorasagidakisokil 1-da verilir.

Mis naftenatin alavasi ilo BMT-nin islonmis H2SO4-1o zararsizlogdirilmasi.
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Qorara goldik ki, bu kimi tacriibalor naften tursusunun mikroelementli birlosmalarils da
aparisin. Belo ki, naften tursusunun mikroelementli birlosmolori do neft emali zavodlarinin

tullantilaridir. Ik tocriibe mis naftenath aparil
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Sok. 1. Bork moisattullantisinin pargalanma daracasinin naftenatlarin migdarindan
asilihq gqrafiki. H2SO4 qatiligi — 40%; normasi 70 k.h. H2SO4 100 k.h. BMT-na gors;
garigdiricininin harakat siirati 120 dévr/daq.; tursunun baslangic temperaturu 50°C

Isin aparilma iisulu: Xammal olaraq
BMT-s1; RCOOCu va H2SOs-dan istifads
edilmisdir. Islonmis sulfat tursu su hocmi 0,5
litr  olan sliso reaktora doldurulur,
garigdirict  igo  salinir. Tursu 400C-da
qizdirtlir, lazzimi miqdarda BMT reaktora
tokilir (25-30 doqige miiddotinds) 5-10
doqiqe sonra mis naftenat reaktora olava
olunur, sonra reaktordan nimuna alinir va
analiz olunur. Reaktordan niimunonin
alinmasi1 voanaliz olunmasi codvaldoki kimi
2-26 doaqigolorinde alinmigdir. Bununla, belo
reaktorda bork hissonin mayeyo nisbati hor

zaman doyisilmoz 1:2,5+3,5 saxlanilmisdir.
Burada, osason zamana bagli olaraq hom
bork moisot tullantisinin pargalanmasi, hom
do misin mohlula ke¢gmosi todqiq olunur.
Mis  naftenatin  olavo  olunmasinda
asagidakit  texnoloji  rejimdon istifado
olunmusdur. Islonmis sulfat tursusunun
gatiligi 30%; normasi 68 k.h. H2SO4 100 k.h.
BMT-na goro; tursununbaslangic
temperaturu 40°C, qarigdiricinin horokot
sirati 100 dovr/doq. Noaticolor asagidaki
cadval 6 va sokil 2-ds verilmisdir.

Cadval 6

Mis naftenat olavasilo BMT-nin sulfat tursusunda par¢alanma prosesinin kinetikasi

RCOOCumiqdari

100 k.h. BMT-na

gora, qram 2 | 4 6 8 10 | 12 | 14 | 16 | 18 | 20 | 22 | 24 | 26
0,1 10 1214 |16 | 17 | 18 | 19 | 20 | 21 | 23 | 25 | 26 | 28
0,2 11 131517 | 18 | 19 | 21 | 21 | 23 | 25 | 27 | 28 | 29
0,3 17120 | 20 | 24 | 25 | 30 | 33 | 37 | 40 | 43 | 44 | 47 | 53
0,4 22 | 24 | 25 | 27 | 33 |40 | 44 | 47 | 53 | 56 | 63 | 65 | 69
0,5 23 1 24 | 26 | 29 | 35| 45149 | 50 | 60 | 60 | 64 | 69 | 70
0,6 24 | 25 127 1 30 | 39 149 | 50 | 55 |63 |66 | 69 | 76 | 77
0,7 26 | 27 | 28 | 33 | 40 | 49 | 53 | 56 | 69 | 69 | 70 | 70 | 79
0,8 27 129 130 | 36 | 43 | 59 | 61 | 63 | 70 | 70 | 78 | 83 | 83
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Codvaldon  gériindiiyiic  kimi  2-26
doqige miiddatinds 0,1 mq RCOOCu-in
istiraki  ilo bork moaigot tullantisinin
pargalanmasi 10-28% olmusdur. RCOOCu-
mmiqdart 0,6 mq artmasilo BMT-
ninpar¢alanmadaracai 2,5% ¢oxalmigdir. Bu
onunla izah olunurki, miss naftenatin
coxalmast BMT-nin parcalanmasina va
kristallarinboylimosine miisbat tosir edir.
Beloliklo, misnaftenatin migdar1 0,1 qramla
0,8 qram arasinda doyisondo bork hissonin
pargalanmasi 83% olmusdur.

Bununla borabor misin mohlula
ke¢mosido  maksimum  miqdara(85%)
catmisdirki, bu da tizvi-mineral
giibrodoolanmisinmiqdariiigiinkifayatdir.

y
100}
S0t
8ot
70
60

SO F

40 L

30

BMT gargifinn par¢alanmasy %

207

Bunlan misnaftenatin BMT-nin
parcalanmasina vo misin mayeya kegmasing
tosirini asagidaki diagramda gostorilib (sok.

2, 0yri 4 va 5).

Sokildon  gostorildiyi  kimi  miss
naftenatdaki misinbu prosesds istiraki onu
gostorir ki, miss  noainki  prosesi
intensivlosdirir, eyni zamanda texnoloji

prosesds ekoloji tarazligin pozulmasinin va
eyni zamanda hidrosferin, atmosferin va
litosferin  ¢irklonmasinin  qarsisin1  alir.
Bunun osas miisbat cohoatlorindonbiri
Azorbaycan Respublikasinda kifayat qodor
miss vo onunbirlosmoalorinin  xammal
ehtiyatinin olmasidir.

Misin mablula ke¢masi %

—10

0.1 0.2 0.3

0.7 0.8
Mis nafterun miqdan, qrarmla

Sok. 2. RCOOC u miqgdarindan asili olarag mis naftenat vo BMT-nin sulfat tursusunda
parcalanmasi vo misin mohlula ke¢masi, %: 1, 2, 3 ayrilori — BMT-nin par¢alanma
doracasi; 4, 5 ayrilori — misin mohlula kegmasi

Xiilasa

Mikroelementlor vo naftenatlar slavasilo bark maisot tullantisint (BMT) zararsizlosgdirilorok
istifado texnologiyasimin iglonmosi adli moagalodo mogsad Zn-iizvi olmayan bu vaxta godor texniki
odobiyyatda rast golmadiyiniz birlosmalorlo BMT-nin zararsizlogdirilorok ¢ox sayda qida elementlori
ilo zonginlosdirilmis {izvi mineral kompleks giibra texnologiyasini islomokdir. Miiayyan olunmusdur
ki, BMT-dan mikroelementlorin vo naftenatlarin alavasilo alinan giibro adi giibradon forgli olaraq
hom agrokimyavi, hom ekoloji, ham da igtisadi baximdan gox shomiyyatlidir.
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PA3PABOTKA TEXHOJIOI' MU UCITIOJIb30BAHUS HEMTPAJIM3UPOBAHHBIX
TBEPAbIX BBITOBBIX OTXO/J10B C AOBABJIEHUEM MUKPO2JIEMEHTOB U
HA®PTEHATOB.

C.b. I'acbimosa
A3zepoaniorncanckuii Ynueepcumem Apxumexkmypot u Cmpoumenscmea

[lenb cratbu «Pa3paboTka TEXHOJOTHMU HCIOJIb30BAHUS HEUTPAIM3UPOBAHHBIX TBEPIBIX
OBITOBBIX OTXO0A0B C I[O6aBJ'IeHI/ICM MHUKPOIJIEMCHTOB H HaCI)TeHaTOB» - pa3pa60TaTL OpPraHn4cCKue
MHHCPAJIBbHBIC YI[06peHI/I$I, O60FaH1€HHI)Ie 6OJII)HII/IM KOJIMYECTBOM JJIEMCEHTOB IIUTaHusAd,
HeﬁTpaHHBYH cZn — HCOPraHNM4YCCKUMU COCANMHCHHAMU U3 TBO, KOTOPBIC O 3TOIO0 BPpEMCHHU HEC
BCTpEUaINCh B TEXHUUYECKOH uTeparype. C TOUKU 3peHUs arpOXUMUU, IKOJIOTUH U SKOHOMUKH ObLIO
orpezieNieHo, YTo nonydaembie ynoopenus uz ThO ¢ noGaBieHrneM MUKPOIJIEMEHTOB H HAQTEHATOB
OoJiee BaKHBI, YeM OOBIYHBIE YIOOpECHUSI.

KiroueBble c.11013a:60pHa51 COCIUMHCHUA, MUHEPAJIBHOC yz[o6peHI/Ie, MHKPOIJICMCHT,
otopockl,HadeHar, peakTop,TBEpAbIC OBITOBBIC OTXO/IBI.
DEVELOPMENT OF TECHNOLOGY FOR THE USE OF SOLID
HOUSEHOLD WASTE BY THE USE OF MiCROPARTICLES AND
NAPHTENATES.
. S.B.Gasimova

The purpose of the article is to work on organic mineral fertilizer technology, enriched with
numerous nutrients by neutralizing solid domestic waste, with compounds that you have not
encountered in technical literature until now. It has been established that the addition of
microelements and naphthenes from solid household waste differs from the usual fertilizer in terms
of agrochemical, ecological and economical.

Key words: boring compound, mineral fertilizer, microelement, waste,
naffenate, reactor, solid domestic waste
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