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Mbaqgalads mazutun suspenzlosdirilmis yiiksakdisperli yanar sistin istiraki ilo hidrokreking
prosesinin naticalori verilmisdir. Yanar sistin migdarimin hidrokreking prosesinin gedisina tosiri

oyranilmigdir. Miiayyon edilmisdir ki, mazutun yanar gistin alavasi olmadan

- termiki

hidrokrekingi naticasinda 60% hacm aciq rangli neft mahsullart alimir. Sistema 10%-2 qador
yanar sist alava etdikda aciq rangli neft mohsullarinin ¢iximi 10-15 % artaraq 75% hacm tagkil
edir. Mazutun yanar sistlo birgo hidrokrekingindon alinan benzin fraksiyast stabil olmagla,
tarkibinds aromatik va doymamuig karbohidrogenlorin miqdarimin asagr olmasi ila xarakterizo
olunur. Onun oktan adadi tadqiqat tisulu ilo 80-82 p taskil edir. Dizel fraksiyasi da torkibinda
aromatik karbohidrogenlarin az olmasi ilo xarakterizo olunur ki, bu da onun setan adadinin 44-46

p olmasina gatirib ¢ixarir.

Acar sozlar: mazut, yanar sist, hidrokreking, benzin va dizel fraksiyasi
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Diinyada enerji istehlakinin yiiksslon
xotlo artimi osas enerji ehtiyatlarinin, ilk
novbado neft vo qazin siiratli tilkonmosi ilo
miisaiyot olunur. Ononavi yanacaq
ehtiyatlarmin tiikkonmasinin labtidliiyt,
yanacaq vo enerji istehsall {iclin yeni xammal
monbolori  axtariglarimi  gortlondirir.  Nefto
alternativ ola bilocak iizvi xammal manbalori
arasinda ehtiyatlarinin hacmi respublikamizda
500 mln. ton toskil edon yanar sistlor energetik
xassolori  vo  texnoloji  xiisusiyyatlori
baximidan miithiim shomiyyat kasb edir [1-3].
Yanar sistlorin praktiki {stlinliiyii ondan
ibaratdir ki, onlardan alman qgotranin
xiisusiyyotlori yanar sistlori tobii
karbohidrogenlorin nefti avoz edon alternativ
monbayi hesab etmoyos imkan verir.

Diinyada bu sahonin miitoxasislori
yekdilliklo hesab edirlor ki [4-6], biitiin n6v
yanar gistlor imumilikdo hor bir dévlot {iciin
istor hazirki dovrdo, istora do golacokdo nefti

GIRIS

ovoz edon alternativ xammal monbayi kimi
boyiikk  perspektivo  malikdir. Odur ki,
respublikamizda  yanar  sistin  istifads
yollarindan on vacibi onlar1 miixtalif texnoloji
proseslor vasitosilo emal etmoklo iizvi
hissasindon maye yanacaqlar almaqdir.

Neft vo tobii qazdan sonra Azorbaycanin
on boylik karbohidrogen ehtiyatlar1 monbayi
olan yanar sistlorin fiziki-kimyavi vo istismar
xassalori, emala yararligi, hamginin energetik
yanacaq vo neft-kimya xammali qismindo
totbiginin imkanlarimin arasdirilmamasi miiasir
dovriin on aktual problemlari sirasindadir.

Mogalods goriilon isin moagsadi Yyanar
sistlorin mineral hissasinin torkibindoki metal
birlosmolordon  katalizator  kimi  istifado
etmoklo, {izvi hissolorinin mazutla birgo
qarisigmin asagr tozyiq altinda bilavasito
hidrokrekinginin miimkiinliiyiinii tosdiq edorak
rasional emalina nail olmaq vo aciq rongli neft
mohsullart almaqdan ibaratdir.

EKSPERIMENTAL HiSSO

[lkin xammal olaraq Baki neftlorindon
alman mazut vo Quba yanar sisti

gotlirlilmiisdiir. ~ Mazutun  fiziki-kimyovi
xassolori cadval 1-do verilmisdir.
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Cadval 1. Mazutun fiziki-kimyavi xassolori
Gostaricilor Miqdari
Sixliq 20 °C-do, kg/m® 939.4
Fraksiya torkibi, % kiit.:
q.b., °C 346
< 350 2
350-400 5
400-450 18
450-500 23
> 500 52
Kokslasma, % 5,7
Kiiliin migdari, % kiit. 0.0658
Metallarin miqdari (ppm)
v 8-10"
Ni 13,2-10"*
Fe 4.0-10™
Cu 0.54-10"
Na 3.2-10"
Donma temperaturu, °C +22
Kinematik 6zliiliik, 100 °C, mm?/s 17.9
Asfaltenlorin miqdari, % kiit. 2.8
Molekul kiitlosi 475
Qatranin miqdari, % kiit. 10.28
Kiikiirdiin miqdar1, % kiit. 0.8
Mazutun yanar sistlo birgo mkm o6l¢iido xirdalanir, 2.5-10 % miqgdarda
hidrokreking prosesi 430 °C temperaturda, 7 mazuta olavo olunur, 80-90°C-do
MPa tozyiqde, hocmi 1 L olan firlanan homogenlosdirilir, homcins olanadok
avtoklavda reaksiya miiddati 30 doqige (qansdirilir vo suspenziya hazirlanir, daha

olmagla aparilmisdir.
Yanar sist alavalori oavvalcodon 10-50

sonra avtoklava doldurulur.

Cadval 2. Yanar sistin miqdarinin mazutun hidrokrekingi prosesine tosiri
(T=430°C, P =17.0 MPa)

e Yanar sistin miqdari, % kiitlo
Gostoaricilor 0 55 5 75 10

Cixim, % kiitlo:
Qaz C;-Cy 12 6 55 5.0 5.2
Benzin q.b.-200°C 20.42 22.5 22.48 24.25 25.5
Dizel 200-360 °C 26.8 28.5 31.38 35.40 355
Y fraksiya <360 °C:

% kiitlo 47.22 51 53.86 59.65 61

% hocm 60 63 68 74.4 75
Qaliq >360 °C, kiitlo 34.78 39,5 37.80 34.15 32.4
Koks 6 3.5 2.4 1.2 14
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Prosesdon alinan kiilsiiz maye mohsul
atmosfer vakuum qurgusunda qovularaq
benzin (g.b.-200 °C), dizel (200-360 °C) va
galig > 360 °C fraksiyalarma ayrilir vo
ayrilmis fraksiyalar fiziki-kimyovi metodlarla
analiz edilmisdir.  «PIONA» metodu ilo

benzin  fraksiyasinin = fordi  vo
karbohidrogen torkibi toyin edilmisdir.

Yanar sistin miqdarmin hidrokreking
prosesing tosiri vo prosesin material balansi
coadval 2-do verilmigdir.

qrup

NOTICOLOR VO ONLARIN MUZAKIROSI

Goriindliyli kimi (cod.2) yanar sistin
miqdar1  acgiq rongli neft mohsullarinin
¢iximina tosir gostorir. Belo ki, mazutun yanar
sistlo birgo hidrokrekingi prosesindon alinan
a¢1q rongli neft mohsullarinin ¢iximi (360 °C
gqodor  gaynayan fraksiya) yanar = sistin
miqdarindan asili olaraq 75 % hocmo qodor
artir, fr.>360° C iso azalir.

Alinan naticalorin analizindon aydin olur
Ki, mazutun yanar sistin olavesi olmadan -
termiki hidrokrekingi noticosinds 60% hocm
aciq rongli neft mohsullart alinir. Sistemo
10%-o qodor yanar sist olave etdikda (cad. 2)
aciq rongli neft mohsullarinin ¢iximi 10-15 %
artaraq 75% hocm togkil edir. Qazin g¢iximi
12%-don 5%-9, koksun ¢iximi1 6%-don 1.4%

kiitloys qodor azalir. Yanar sistin miqdari
alman benzin fraksiyasinin karbohidrogen
torkibino do tosir edir (cad. 3). Mazutun
suspenziya edilmis yiiksok dispersli yanar sist
olavasi ilo o olavesiz (termiki)
hidrokrekinqgindon alinmig benzin vo dizel
fraksiyalarinin miiqayisosi gostorir Ki, yanar
sistin miqdar1 artdigda benzin fraksiyasinin
torkibindo  doymamis  karbohidrogenlorin
miqdart 20%-dan 8%-2 qodor, yod adadi 32.8-
don 14 q J»/ 100 ml-o gadar, qatranin miqdari
35-don 15 mg/100 ml -0 qodor, dizel
fraksiyasinin torkibindo qatranin miqdar1 110-
dan 55 m@g/100 ml -a gadar, yod adadi 25-don
7,2 qJo/ 100 ml-o godar azalir.

Cadval 3. Yanar sistin mazutla birgs hidrokrekingi prosesindon alinmis moahsullarin
keyfiyyot gostoricilori (T=430°C, P=7.0 MPa)

Gostaricilor Yanar sistin miqdari, % kiitlo
0 2.5 5 7.5 10
Benzin raksiyasi
Sixligi, 20°C, kq/m3 741 734 730 724 722
Sulfolasma, % hocm 26 21 18 16 16
Yod adadi, qJ,/100 g 32.8 27 24 16 14
Qatranin miqdari, mg/100 ml 35 24 21 16 15
Karbohidrogen torkibi, % Kkiit:
Aromatik 9.6 20 18.2 16.5 16
Doymamis 20 11.2 10.5 9.8 8
Parafin-naften 70.4 68,8 71.3 73.7 76
Oktan odadi. m.ii.ilo 67 7.7 71.2 71.8 72
Oktan odadi, t.i. ilo 75 79 80 82 82
Dizel fraksiyasi
Sixlig, 20°C-o kg/m® 844 840 838 836 835
Sulfolasma, % hacm 38 30 28 28 26
Yod adadi, qJ,/100q 25 8.5 7.5 7 7.2
Qatranin miqdari, mg/100ml 110 65 59 57 55
Setan adodi 43 44.6 449 45.6 46
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Yanar sistin miqdarinin artirilmasi ilo
koksun miqdarinin azalmasi, benzin vo dizel
fraksiyalarinin ¢iximinin artmasi onunla izah
olunur ki, yanar sistlorin {izvi vo mineral
hissolori agir neft mohsullarinin  termiki
cevrilmolorino aktivlosdirici tosir gostorir [7-
10].

Mazutun yanar sistla birgo
hidrokrekinqgindon alinan benzin fraksiyasi
stabil olmaqla, torkibinds aromatik vo
doymamis  karbohidrogenlorin  miqgdarmin
asagl olmasi ilo xarakterizo olunur. Onun
oktan adadi tadqiqgat tisulu ilo 80-82, miihoarrik

tsulu ilo  70-72 p. toskil edir. Ancaq alinan
benzinin torkibindo qatranin faktiki miqdari
15-24 mq/100 ml toskil etdiyino gora (norma
tizra 5 m@/100 ml ¢ox olmamali) onu amtoa
avtomobil benzini kimi islotmok maogsadilo
olava hidrotomizlonmasi tdvsiyys olunur.
Dizel fraksiyas1 da torkibindo aromatik
karbohidrogenlorin az olmasi ilo xarakterizo
olunur ki, bu da onun setan adodinin 44-46 p
olmasina gotirib c¢ixarir. O da hidrogenlo
tomizlomo prosesindon sonra dizel yanacagina
komponent kimi istifads oluna bilar.
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RESEARCH INTO HYDROCRACKING PROCESS OF FUEL OIL
IN THE PRESENCE OF OIL-SHALE
A.E. Alizade

Institute of Petrochemical Processes named after. Yu.Mamedaliyev
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The main results of hydrocracking of fuel oil in the presence of shale were considered. The
amount of oil shale in the hydrocracking process was analyzed. It revealed that without the use
of shale, the yield of light oil products made up 60%. When adding 10% of the shale, the yield
of light oil products rose to 10-15% and made up 75.0%. The gasoline fraction which came as
a result of hydrocracking of mazut with the shale was characterized by low content of
unsaturated hydrocarbons and octane number of 80-82 points according to the research
method. Diesel fraction was also characterized by a low content of aromatic hydrocarbons
which defines its high cetane number of 44-46 points. The analysis of the quality of gasoline
and diesel fractions showed that after the additional light hydro-treatment the obtained
products can be recommended as component to fuels.

Keywords: shale, hydrocracking, fuel oil, gasoline, diesel fraction.

HCCIIEJJOBAHHUE ITIPOIIECCA T'H/IPOKPEKHHI'A MA3YTA B
IIPUCYTCTBHH TI'OPIOYUX CIAHLIEB

A.E.Anuszaoe
Hnucmumym negpmexumuyecxkux npoyeccos um axao.FO Mameoanuesa

Hayuonanvnoti AH Azepbaiiosxcana
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Paccmompenvt ocrhosHble pe3yibmamvl SUOPOKPEKUHSA MA3VMA 6 NPUCYMCMEUU  2OPIOYUX
cnanyes. M3yueno enusHue Koauvecmea cianya Ha npoyecc euopokpexunea. Ilokasano, umo 6e3
UCNONL308AHUS CIAHYA BbIXOO C8EMIbIX Heghmenpodykmog cocmasnsem 60%. IIpu oobasnenuu
oo 10 % cranya 8bIX00 CcBemablXx Hepmenpodykmos  yeeauuueaemcsa na 10-15% u
cocmasnsiem 75.0%. Bensunosas @paxyusi, NOAYYEeHHAs. NPU CUOPOKPEKUHZe MA3yma 8
APUCYMCMBUU 2OPIOYUX CAAHYeS8, XAPAKMEePU3Yemcs HUSKUM COOEPHCAHUEM HeNnpeOelbHbIX
Yeneeoo0opooos u okmanoevim uuciom 80-82 nymkma no ucciedo8amenbCKomy Memooy.
HuszenvrHas pakyus xapakmepuzyemcsi mMakice HUSKUM COOEPAHCAHUEM aAPOMAMUYECKUX
Yeneeo0opooos, umo onpeoeisem ee Gvlcokoe yemanogoe uucio 44-46 n. Paccmompenue
Kauecmea OeH3UHO80U U OU3EIbHOU (PpaKyuti noKasvleaem, Ymo nocie OONOJHUMENbHOU 1e2KOU
2UOPOOUUCIKY  NOyYaemMble NPOOYKMbL MO2Ym Oblmb PEKOMEHO08AHbl KAK KOMHOHEHMbl K
MONIUBAM.

Knrouesvie cnosa: mazym, cianey, 2u0poxkpekuHe, OeH3uHo8as paxyus, ouseibHas Gpakyus
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