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sdirilmis yiik

li yanar gistin igtiraki ilo hidrokreking

pro;esinin naticalari ver;"lmi,sdir. Yanar sistin migdarinn hidrokreking prosesinin gedisina tasiri
syronilmisdir. Muayyan edilmigdir ki, mazutun yanar sistin alavasi olmadan - termiki
hidrokrekingi naticasinds 60% hocm agiq rongli neft mahsullars alnur. Sistema 10%-2 gador
yanar sist alav etdikdo agiq rangli neft mahsullarmin ¢uami 10-15 % artaraq 75% hacm tagkil
‘edir. Mazutun yanar sistls birgs hidrokrekingindon alinan benzin fraksiyasi stabil olmagla,
torkibinds aromatik va doymams karbohidrogenlarin migdarimin agagi olmasi ila xarakteriza
olunur. Onun oktan adadi tadgiqat dsulu ilo 80-82 p toskil edir. Dizel fraksiyast da tarkibinda
aromatik karbohidrogeniarin az olmast ilo xarakteriza olunur ki, bu da onun setan adadinin 44-46

p olmasma gatirib ¢uearir.
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Diinyada enerji istehlakimn yitksslen
xatlo artum asas enerji ehtiyatlarinm, ilk
nbvbada neft va qazin stiratli tikenmasi ils
milsaiyat olunur. Onanavi yanacaq
ehtiyatlarimin titkanmasinin labiidlityii,
yanacaq va enerji istehsal iigiin yeni xammal
moanbalari  axtaniglanini  sortlondirir.  Nefta
alternativ ola bilecsk tizvi xammal manbalari
arasinda ehtiyatlannin hacmi respublikamizda
500 mln. ton tagkil edon yanar sistlor energetik
xassalori  va  texnoloji  xilsusiyyatlori
baximindan miihiim shamiyyat kasb edir [1-3].
Yanar sgistlorin praktiki Gstlinliyii ondan
ibaratdir ki, onlardan alman gatramin
xisusiyyatlari yanar sistlari tabii
karbohidrogenlerin nefti avaz edan alternativ
manbayi hesab etmays imkan verir.

Diinyada bu sahenin  miltaxasislari
yekdillikla hesab edirlor ki [4-6), biitiin ndv
yanar sistlar imumilikda her bir dévlast tgiin
istar hazirki d6vrds, isters do golacakdo nefti

GIRIS
avaz edan alternativ xammal menbayi kimi
boyik perspektiva malikdir. Odur ki,
respublikamizda  yanar  sistin  istifads
yollarindan sn vacibi onlan miixtalif texnoloji
proseslor  vasitesile emal etmokls  izvi
hissasinden maye yanacaglar almaqdur.

Neft va tabii qazdan sonra Azsrbaycamn
an boyitk karbohidrogen ehtiyatlar manbayi
olan yanar sistlorin fiziki-kimyavi vo istismar
xassalori, emala yararlig1, hamginin energetik
yanacaq va neft-kimya xammali gisminda
totbiqinin imkanlarimin aragdinimamast miasir
dvriin an aktual problemlari sirasindadir.

Magalods gériilen isin magsadi yanar
sistlarin mineral hissasinin terkibindeki metal
birlasmalorden  katalizator ~ kimi istifade
etmakls, Uzvi hissalorinin mazutla birgs
gangigin agafy tozyiq altinda bilavasite
hidrokrekinginin milmkiinlilyiinii tasdiq edarak
rasional emalina nail olmagq va agiq rangli neft
mohsullarn almaqdan ibaratdir.

EKSPERIMENTAL HISS®

Ilkin xammal olaraq Baki neftlorinden
alinan mazut va> Quba yanar  gisti

gbtiriilmtsdir.  Mazutun  fiziki-kimyavi
xassalori cadval 1-ds verilmisdir.
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Cadval 1. Mazutun fiziki-kimyavi xassslari

Gostaricilor A
7 e ——C
Fraksiya torkibi, % kit I ‘
gb,°C__ | 346
<350 [ 2
350-400 | 5 ,
400-450 | 13 |
450-500 | 23 |
> 500 52 |
Kokslagma, % 57 |
Kiliin miqdari, % kit. 0.0658 |
Metallarin migdan (ppm)
v 8107
Ni 13,2:107
Fe 4.0107
Cu 0.54-107
Na 32107
Donma temperatury, °C +22
Kinermatik 8zltlitk, 100 °C, mm’/s 17.9
Asfaltenlorin migdari, % kiit. ! 2.8
Molekul kiitlasi | 475
Qatramn miqdary, % kiit. | 10.28
Kukirdiin migdar, % kiit. | 0.8
Mazutun yanar  sistlo birgs mkm §lgiide xurdalamr, 2.5-10 % miqdarda
hidrokreking prosesi 430 °C temperaturda, 7 mazuia slava olunur, 80-90°C-da
MPa tezyigds, hacmi 1 L olan firlanan homogenlasdirilir, hamcins olanadak

avtoklavda reaksiya milddati
olmagla aparilmigdir.
Yanar sist slavalari avvalcadan 10-50

30 daqige

qangdinlir va suspenziya hazirlanur, daha
sonra avtoklava doldurulur.

Cadval 2. Yanar sistin migdanmn mazutun hidrokrekinqi prosesin tasiri
(T =430°C, P =7.0 MPa)

Yanar gistin migdan, % kiitla
Gostaricilar 0 75 3 73 T
x1m, % kiitla: _
g‘az C-Ca 12 | 5.0 5.2
Benzin_q.b.-200°C 20.42 2425 255
Dizel 200-360 °C 26.8 35.40 35.5
P) fraksiia <360 °C: _ _
% kiltla 47.22 51 53.86 59.65 61
% hacm 60 63 | 68 74.4 ~75
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[Koks [ 6 [ 35

[ 24 [ 12 | 14 |

Prosesdan alinan kilsiiz maye mohsul
atmosfer vakuum qurgusunda qovularag
benzin (g.b.-200 °C), dizel (200-360 °C) va
qaig > 360 °C fraksiyalanna aynlr va
ayrilnus fraksiyalar fiziki-kimyavi metodlarla
analiz edilmigdir.  «PIONA» metodu ilo

benzin  fraksiyasmin  fordi  ve  qrup
karbohidrogen tarkibi tayin edilmisdir.

Yanar sistin miqdarnnin  hidrokreking
prosesine tasiri vo prosesin material balansi
cadval 2-da verilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Gériinditytl kimi (ced.2) yanar sistin
migdani agiq rengli neft mohsullanmin
ciximina tasir gostorir. Bela ki, mazutun yanar
sistls birga hidrokrekingi prosesinden alman
agiq rongli neft mahsullarinim ¢ixim (360 °Cc
qador gaynayan fraksiya) yanar sistin
miqdarindan asih olarag 75 % hocma gedar
artit, fr.>360° C isa azalir.

Alinan naticalarin analizinden aydin olur
ki, mazutun yanar sistin slavasi olmadan -
termiki hidrokrekingi naticasinds 60% hacm
agiq rongli neft mohsullari aliur. Sistems
10%-3 qadar yanar sist slava etdikds (cad. 2)
a¢1q rangli neft mohsullarinin gime 10-15 %
artaraq 75% hocm tagkil edir. Qazin giximu
12%-dan 5%-2, koksun ¢iximi 6%-dan 1.4%

kiltloys godor azalir, Yanar sistin miqdan
alinan benzin fraksiyasimn karbohidrogen
tarkibine da tasir edir (cad. 3). Mazutun
suspenziya edilmis yiksak dispersli yanar sist
slavasi  ila  ve  olavesiz  (termiki)
hidrokrekinginden almis benzin va  dizel
fraksiyalanmin miiqayisssi gostarir ki, yanar
sistin miqdart artdigda benzin fraksiyasinin
torkibinds  doymamus  karbohidrogenlerin
miqdan 20%-dan 8%-a gadar, yod adadi 32.8-
don 14 q Jo/ 100 ml-s gadar, qatramin migdarn
35-don 15 mq/l100 ml -» qoder, dizel
fraksiyasinin tarkibinds gatranin migdan 110-
dan 55 mq/100 ml -» gadar, yod adadi 25-den
7,2 qJ2/ 100 ml-2 gadar azalir.

Cadval 3. Yanar sistin mazutla birgs hidrokrekingi prosesinden alimis mehsullann
keyfiyyst gostaricilari (T=430°C, P=7.0 MPa)

Gostaricilar Yanar gistin migdan, % kiitla
0 25 5 7.5 10
Benzin raksiyasi
Sxhg, 20°C, k.:l/m3 741 734 730 724 722
Sulfolagma, % hacm 26 21 18 16 16
Yod adadi, gJ5/100 q 32.8 27 24 16 14
Qatrarun migdan, mq/100 ml 35 24 21 16 15
Karbohidrogen tarkibi, % kiit:
Aromatik 9.6 20 182 16.5 16
Doymamig 20 112 10.5 9.8 8
Parafin-naften 70.4 68,8 71.3 73.7 76
Oktan adadi. m.it.ila 67 7.1 712 71.8 72
Oktan adadi, t.i1. ils 75 79 80 82 82
Dizel fraksiyas
Sixligs, 20°C-3 kg/m’ 844 840 838 836 835
Sulfolagma, % hacm 38 30 28 28 26
| Yod adadi, qJ2/100q 25 8.5 7.5 7 72
| Qatranin migdari, mq/100m] 110 65 59 57 55
{ Setan adadi 43 44.6 44.9 45.6 46
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Yanar sistin miqdaninm i
kokm_m miqdannin azalmasi, b;r;lirlilr\rlfsliizll:l
fraksxyala.rmm ¢IXImimn artmast onunla izah
o!unur 'kx, yanar sistlorin Uzvi vo mineral
hxssa?lan i?glr neft  mohsullannin  termiki
ig\]frxlmalenna aktivlasdirici tosir gostarir [7-

) Mazptun yanar sistls birgs
hidrokrekingindon alinan benzin fraksiyas
stabil  olmaqla, torkibinds aromatik va
doymamis  karbohidrogenlarin miqdarinin
agaf1 olmasi il xarakteriza olunur. Onun
oktan adadi tadqiqat tisulu ila 80-82, mitharrik
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Llsuhf ils 70-72 p. toskil edir. Ancaq alinan
benzinin torkibinde qatrarun faktiki miqdari
}5-24 mq/100 ml toskil etdiyina gérs (norma
izrs S mq/100 ml gox olmamah) onu amtas
avtomobil benzini kimi islatmok magsadila
slava hidrotsmizlanmasi t8vsiyys olunur.
Dizel fraksiyast da torkibinda aromatik
karbohidrogenlarin az olmas: ils xarakteriza
olunur ki, bu da onun setan adadinin 44-46 p
olmasina gotirib gixarr. O da hidrogenls
tomizlams prosesindan sonra dizel yanacagina
komponent kimi istifads oluna bilar.
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RESEARCH INTO HYDROCRACKING PROCESS OF F UEL OIL
IN THE PRESENCE OF OIL-SHALE
A.E. Alizade
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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 lo 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 (0 Suels.

Keywords: shale, hydrocracking, fuel oil, gasoline, diesel fraction.
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P, P oc te pe3 2u0pOKpeKuH2a Masyma 8 Mpucymcmeuu  20pIOHUx
cnanyes. Hayeno enusnue KOURECMaa cAanya Ha npoyecc 2udpokpexunza. Hoxasano, umo 6e3
UCNONL3OBAHUA CAGHYA GbIXOO COEMAbIX HEPMEnpodyrkmos 60%. Ipu 0O

00 10 % cramya  ewix0d ceéemubix Hehmenpodykmoe  yeenuuugaemca Ha 10-15% u
cocmasasem 75.0%. Bensunosan Gpaxyus, NOAY4eHHAA Npu 2uOpOKDEKUHze Masyma 6
npuCymCmEUY 20pIOYUX CAAHYES, XAPAKMEPUIYEMCS HUIKUM COOEDICAHUEM HENDedelbHbix

00podos u oXM M uucnom 80-82 nynwkma no uccne008amenbcKoMy Memoody.
Jusenvras @pakyus Xxapaxmepusyemca mMaxdice HUKUM COOEPIICAHUeM APOMAMUHECKUX
y2ne6000p0d06, umo onpedesem ee GblCOKOe Hemanosoe wucno 44-46 n. Paccmompenue

a Genu. i u O it opaxyuil noxazbieaem, umo nocne OONOAHUMENLHOU Re2Kotl
2ZUOPOONUCIMKYU ROAYHaeMble RPOOYKMbL MO2ym fblMb PEKOMEH) I KAK KOMNC K
monnugam.

Kniouessie cnosa: masym, caaney, 2udpokpexunz, 6eN3uHo8an Gpaxyus, OusensRas gpaxyus
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