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UZUM COYIRDOYI YAGINDAN ALINAN BIODIZELIN TODQIQI

Enerji catismazligi va biitiin nov yanacaq xammalina talabatin ahomiyyatli daracada
artmast saraitinda enerji ehtiyatlarina vo xammala ganast son daraca aktual problemdir.
Mbaqalads heterogen katalizator olaraq Azarbaycanin Qazax rayonu arazisindon gotiiriilmiis
Das Salahli bentonitinin istirakt ilo Qarb bélgasinda faaliyyat gostaron “GONCO SORAB-2 -
nin istehsal tullantilari  olan iiziimiin ~ ¢ayirdayindon alinan yaglarin  biodizela
transesterifikasiyast hoyata kegirilmisdir. Biodizelin vo dizel yanacagimin fiziki-Kimyavi
gostaricilori toyin olunmus va miiqayisali formada tohlil edilmisdir. Uziim ¢ayirdayi yaginin
biodizeli 5, 10, 15, 20% migdarinda dizel yanacag ilo qarisdirilaraq hazirlanmis yanacagin
asinma izinin diamerinin temperaturdan asililig: tadqiq edilmisdir.

Acar sozlor: agrosanaye tullantisi, biodizel, transesterifikasiya, dizel, sixliq, kinematik
ozlilik

Giris

Artan qlobal enerji tolabati, fosil yanacaq ehtiyatlarinin tiikonmosi, ekoloji béhranlar vo
otraf miihitin ¢irklonmosi kimi problemlor borpa olunan vo davamli yanacaqlar iizro
todgigatlarin inkisafina va siiratlonmosino sabob olmusdur [1]. Enerji tominati miiasir dévrdo
dovlatlorin sosial-iqtisadi inkisafinin vo tohliikasizliyinin osas sortlorindon biridir. Tatbiq
olunan enerji manbalorinin bdyiik hissasini neft, tobii qaz vo komir kimi fosil yanacaqlar
toskil etsa do, bu resurslarin siirotlo azalmasi vo istifadolorinin yaratdigi ekoloji fosadlar
qlobal enerji balansinda yeni konseptual yanagmalara ehtiyac yaratmisdir. Fosil yanacaqlarin
yanmast naticosindo atmosfera atilan karbon dioksid vo digor istixana gqazlari iqlim
dayisikliyinin asas saboblarindon biri hesab edilir [2].

Poonam S.N., Anoop S. [3] tadqiqat islarinds geyd edirlor ki, mévcud enerji béhraninin
halli {igiin alternativ vo borpa olunan enerji monbalorinin inkisafi strateji zorurato ¢evrilmisdir.
Alternativ enerji monbaolori arasinda giinos, kiilok, hidroenerji vo geotermal enerjidon olavo
biokiitloyo osaslanan enerji sistemlori do genis potensiala malikdir. Biokiitlo osash
yanacaqlarin istiinliiyii ondan ibarstdir ki, onlar atmosfera olavo karbon yiliklonmosinin
qarsisint alir vo hor bir dovlet 6z tobii resurslarindan istifade etmoklo enerji idxalindan
asililig1 azaldir. Buna goéra do biokiitls asasli bioyanacaq anlayisi hom ekoloji, hom ds iqtisadi
noqteyi-nozardon boylik shomiyyot kasb edir [4].

Bioyanacaqlara aid olan biodizel, bioetanol, bioqaz vo s. kimi miixtolif yanacaq
novlorini qeyd eds bilorik. Bu bioyanacaq novlori arasinda biodizel xiisusi yer tutur [5].
Bioetanol vo biometan kimi digor yanacaglarla miigayisodo biodizelin tstiinliiyli ondan
ibarotdir ki, o, dizel miiharriklorinds heg¢ bir texnoloji dayisiklik edilmaden istifado oluna
bilir. Bundan basqa, biodizel yiiksok setan ododi, az kiikiird torkibi, yiliksok yaglama
xiisusiyyeti va bioloji parcalanma qabiliyyati il secilir [6].
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Atabani A.E. vo hommiiolliflori [7] tadqiqgat islorindo biodizel yanacagini oanonovi dizel
yanacagina ekoloji va texniki baximdan daha iistiin alternativ kimi qiymatlondirirlor. Onlarin
todqiqatlar1 gostormisdir ki, xtisusilo geyri-qida yaglarindan xammal olaraq istifado edilorok,
hazirlanan biodizel yanacagi orzaq bazarmma vo catigmamazligina tosir etmoadon genis
miqyasda istifado oluna bilor. Chhetri A.B. vo hommiiolliflori [8] iso arasdiriblar ki, geyri-
qida vo yaxud da yeyilmoyan bitki yaglar1 vo kond tasarriifati, aqrosenaye tullantilar1 asasinda
bioyanacaq istehsali orzaq tohliikosizliyino tosir etmodon, alternativ enerji istehsalina imkan
yaradir.

Biodizel alinmasinin ononovi lisulu miixtolif katalizatorlarin (homogen vo heterogen
katalizatorlar) istiraki ilo aparilan yenidon efirlosma vo yaxud transesterifikasiya reaksiyasidir
[9]. Bu prosesds trigliseridlor metanol vo ya etanol ilo reaksiyaya daxil olaraq yag tursusu
metil efirlori (biodizel) va qliserin amals gotirir. Bitki mansoli yaglardan transesterifikasiya
prosesi vasitosilo oldo olunan biodizel hom borpa olunan, hom do karbon emissiyalarini
azaldan yanacaq hesab olunur [10].

Bitki mongali mohsullarin bioyanacaq istehsalinda xammal olaraq genis miqdarda
istifadosi, onlarin qida monbalori ilo ciddi rogabsto, turbilentliys sobob olmasina gatirib
cixardi. Bu sobobdon bitki mansoli tullantilarin biodizel istehsalinda xammal olaraq tatbiqi
heg bir turbilents sobab olmayacaq, aksins otraf miihito atilan tullantilar tokrar emal edilorok
yiiksak giymatlondirilocokdir [11]. Diinyada miixtalif meyva siralori vo sorab istehsalindan
sonra aqrosenaye miiassisolorinds tonlarla miqdarda bitkimonsoli tullanti olaraq {iziim
coyirdayi almnir. Beynolxalq Uziim va Sorab Toskilatinin (OIV-International Organisation of
Vine and Wine) illik hesabatinda qeyd olunmusdur ki, 2023-2024-cii illordo sorab istehsali
tictin 60 milyon ton (bu, imumi 77 milyon tonluq istehsalin toxminan 78%-ni toskil edir)
tiziim istehsal olunmugdur [12]. Sorab istehsalindan sonra alinan {iziim ¢oayirdoyi ¢ox az
igtisadi doyaro malikdir vo atilir. Sorab istehsalinda istifado olunan {iziimdon 20-30% yan
mohsul olaraq liziim tullantisi1 galir. Bu da tagriban 7-13 milyon ton iiziim tullantis1 demokdir.
Qeyd olunan tullantt miqdarinin 3-5%-ni sorabliq tziimiin ¢ayirdayi toskil edir [12].
Beynolxalq Uziim vo Sorab Toskilatinin (OIV-International Organisation of Vine and Wine)
illik hesabatinda qeyd olunur ki, 2023-2024-cii illords diinya tizra toqriban 1-2 milyon ton
sorabliq tiziimiin ¢ayirdoayi alinmigdir [12].

Uziim ¢oyirdoyi yag1 yiiksok miqdarda trigliseridlor, homg¢inin doymamis yag tursular
torkibli oldugundan transesterifikasiya prosesi vasitosilo yiiksok keyfiyyotli biodizel oldo
etmok miimkiindiir [13].

Ononavi neft asash dizel yanacag: yliksok enerji sixligia vo asagi kinematik o6zliiliiyo
malik olsa da, onun istifadoesi noticosindo atmosfers kiikiird oksidlori, azot oksidlari,
karbonmonoksid vo bork hissociklor atilir. Bu isoa hom otraf miuhitsa, hom do insan
saglamligina monfi tosir gostorir [13]. Biodizel iso torkibindo yiiksok miqdarda oksigenin
olmas1 noticesindo daha tam yanma, agag: kiikiird miqdar1 vo yiiksok yaglama xiisusiyyatlori
ilo forglonir. Bununla belo, saf biodizelin 6zliiliiyliniin nisboton yiiksok, enerji doyorinin is9
dizeldon bir qodor asag1 olmasi onun birbasa istifadosinds texniki ¢atinliklor yaradir [14]. Bu
mohdudiyyatlori aradan qaldirmaq ii¢lin biodizelin dizel yanacagi il qarisdirilmasi praktik
olaraq genis totbiq olunur. Miixtalif qarisiq nisbatlorinde (mosolon, B5, B10, B20 vo s.)
istifado olunan biodizel-dizel qarisiglart miihorrik performansini qoruyaraq emissiyalari
ohomiyyatli dorocods azaldir [15]. Bu tisul hom do dizel miiharriklorinin konstruktiv
doyisiklik tolob etmodon alternativ yanacaglarla islomasine imkan verir.

Qida xammallar1 ilo miiqayisado daha c¢ox tullanti materiallarindan ibarat olan
xammallarin vacibliyini nozoro alaragq, bu todqiqatin moqsadi Azorbaycanda foaliyyat
gostoran aqrosenaye miiossisasi olan “GONCO SORAB-2"-nin istehsal tullantisi olan {iziim
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¢oyirdoyindon alinan yaglardan heterogen katalizatorlarin istiraki ilo transesterifikasiya tisulu
ilo biodizelin hazirlanmasi prosesinin dyronilmasidir. Prosesds heterogen katalizatoru olaraq
Azorbaycanin Qazax rayonu orazisindon gotiirilmiis Das Salahli bentoniti istifado
olunmusdur. Alinan biodizel yanacagi agir neft qaligi olan mazutun asag: tozyiqds (0.4-3.0
Mpa) hidrokrekingindon alinan dizel yanacagi ilo qarisdirilaraq (5%-don 20% -2 godor) alinan
yanacagin fiziki-Kimyavi xassalori tadqiq edilmisdir.

Tocriibi hissa

Azorbaycanda foaliyyat gostoran agrosenaye miiossisasi olan “GONCO SORAB-2"-nin
istehsal prosesindon sonra gotiiriilmiis tiziim ¢ayirdayi tullantilarinin tokrar emalindan alinan
yaglar biodizel alinmasinda xammal olaraq istifado olunmusdur. 2024-cii ildo “GONCO
SORAB-2-do sorab istehsali zamani illik orta hesabla 50 ton iiziim meyvasindon 55%
miqdarinda tiziim sirasi sixilib ¢ixarildigdan sonra 13% saplaq, 30% gabiq va ¢ayirdokdon
ibarot olan tullanti hisso almmisdir. Laboratoriyada 10 kq aqrosonaye tullantisi
tomizlondikdon sonra 8392 q liziim ¢ayirdayi alinmisdir. Cayirdak hissa tamizlondikdan sonra
aliman tullantilar da novbati tocriibalords istifado olunmusdur. Cayirdoklor yuyulub vo
qurutma kagizlar1 Gizorindo 25-40°C arasinda doyison temperaturda 72 saat miiddstindo
quruducu sobada qurudulmusdur. Quruduldugdan sonra laboratoriya doyirmaninda (SM-
450L, MRCLab) 0.50 mm-dan ds az bir 6l¢iiys gadar tiylidiilmisdiir.

Uziim ¢ayirdayi yagimin alinmas:

Soyuq sixma iisulu ilo yagm ayrilmasi prosesi 5-8 kg/saat tutumu olan xammalin
KOMET CA 59 G yag presindo aparilmisdir. Prosesin ¢iximi 500 q qurudulmus iiziim
¢ayirdayindon alinan yagin kiitlasine uygun olaraq miioyyan edilmisdir.

Bentonitin hazirlanmast

Tadqiqatda katalizator olaraq Azorbaycanin tobii ehtiyati olan vo Qazax rayonunun Dag
Salahli orazisindan, adston miixtalif darinliklords (bir nega santimetrdon bir ne¢o metra godar)
yataglar1 olan aciq modonlordon gétiiriilmiis bentonit gilinden istifado olunmusdur. ilkin
gotiiriilon bentonit gillorinin torkibi tosirsiz ¢irklorden ibarst olur. Torkibinds az miqdarda
belo tosirsiz ¢irklori olan gildon yiiksok aktivlikli bentonit aldo olunmur. Bentonit gillorinin
aktivliyini yiiksaltmok ticiin sads lisul olan dispersiya vo sentrafuqalama istifads olunmusdur.
Aktivlosdirilmis gil niimunasi azilmis, 0.142 mm (100 mesh)-don do kigik bir dl¢iiya godar
aloklordan kegirilmisdir. Bundan sonra toz halinda bentonit katalizatoru hazirlanmisdir.

Transesterifikasiya reaksiyast

Biodizel heterogen katalizator olaraq tobii bentonitin istiraki ils {iziim ¢oyirdoyi yagi ilo
metanolun transesterifikasiyasi naticosinds alinmigdir. Transesterifikasiya reaksiyasi 1.5 qram
bentonitin 100 ml (toxminan 2.4 mol) metanolda hall edilorok alinan suspenziyast 350 qram
(toxminan 0.4 mol) {iziim ¢ayirdoyi yagina slava edilorok, 2 saat miiddatinds fasilosiz olaraq
magqnit qarigdiricist  vasitasilo qarigdirilarag, 65°C temperaturda ticbogazli kolbada
aparilmigdir.

Tadqiqatin naticalari Vo miizakirasi

Todgiqat zamani aparilan tocriibalorin naticalori gostorir ki, soyuq sixma isulu ilo
xammal olaraq {iziim g¢ayirdayindon 500 q quru ¢okiya gora 33.5% kiitlo {iziim ¢ayirdoyi yagi
alinmgdir.

Uziim c¢oyirdoyi yagindan metanol ilo aktivlosdirilmis bentonit katalizatorunun
istirakinda transesterifikasiya reaksiyasi ilo biodizelin alinmasi prosesi todqiq edilmisdir.
Uziim ¢oyirdoyi yagmin biodizelo cevrilmosinin transesterifikasiya reaksiyasmnin material
balansi cadval 1-do verilmisdir.
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Codval 1
Biodizel alinmasinda transesterifikasiya prosesinin material balansi
Katalizato- | Mol nisbati |Reaksiyanin| Reaksiya- Yag tursu- L
. N Iy larinin metil | Qliserinin
Xammal | run miqdari, yag: tempera- nin miid- R o
o . efirinin ciximi, %
g/L metanol turu, °C doti, dag. o
ciximi, %
Uziim
coyirdayi 1.5 1:10 65 120 92.9 6.3
yagi

Transesterifikasiya reaksiyasinda yag tursularimin qarisigi olan trigliserid heterogen
katalizator olaraq bentonitin istiraki ilo spirtlo reaksiyaya daxil olaraq yag tursusunun metil
efiri vo yaxud biodizel alinir. Reaksiyada olavo mohsul kimi qgliserin oldo edilir.
Transesterifikasiya donar reaksiyadir vo aktiv bentonit katalizatoru ¢evrilmani siiratlondirir.
Bitki yagina ozliliikk va sixliq veran gliserindir. Biodizel yanacagini oaldo etmok {iglin yagin
torkibindo olan qliserini ¢ixarib spirtlo avez etmok lazimdir ki, bu da apardigimiz
transesterifikasiya prosesidir. Umumi transesterifikasiya mexanizmi sokilda gostarilmisdir
[16]:

)

R1)LOR
2 OH
Katallzatos RZ)LOR + HO_<:
(0] OH
R3)LOR

Alkil efiri
Sakil. Trigliseridlorin transesterifikasiya reaksiyasinin mexanizmi

+ 3[R/O\H

Spirt
C e Qliserin
Trigliserid

Transesterifikasiya reaksiyasindan alinan biodizel yanacagmin vo agir neft qalig1 olan
mazutun asagi tozyiqds birbasa hidrokrekingi moahsulu olan dizel fraksiyasinin fiziki-kimyovi
gostaricilori miixtolif metodlarla tadqiq edilmisdir (codval 2). Analizlorin naticasi olaraq dizel
Vo biodizel yanacaqlarinin mixtalif fiziki-kimyovi parametrlorinds forglorin oldugunu geyd
edo bilorik ki, bu da onlarin torkibinin miixtalifliklorindon irsli golir. Bioyanacagin torkibi
miirokkob efirlordon, dizel yanacagi iso osason doymus vo doymamis karbohidrogenlordon
ibaratdir. Alinan bioyanacagm sixligi, ozliliyii vo setan adodi mazutdan alinan dizel
yanacagindan yiiksok, bioyanacagmn torkibindoki kiikiirdiin miqdart da miiayyan miqdarda
asagidir. Codvol 2-don goriindiiyii kimi, dizelds sixliq 839.7 kq/m® biodizeldo 864.3 kg/m®,
dizeldo kinematik ozliilik 2.4390 mm?*/s biodizelds 4.4875 mm?/s, setan odadi iso dizeldo
52.5 biodizelds iss 64-diir.

Codval 2
Yanacagn fiziki-Kimyovi gostoricilori
Gostaricilor Dizel yanacagi Biodizel yanacagi

Sixlg, 20°C, kg/m® 839.7 864.3
Kinematik 6zliiliik, 40°C, mm?/s 2.4390 4.4875
Stiasindirma amsali, 20°C 1,4777 1.8964

10% galigin kokslagmasi, % 0.4 0.3

Setan ododi 52.5 64
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Cadval 2-nin davami
Siilfatlagmus kiil, % (kiitlo) 0.02 0.01
Su, % (kiitlo) 0.251 0.011
Kiikiird, % (kiitlo) 0.18 0.01
Alovlanma temperaturu, °C 95 122
Donma temperaturu, °C -25 -12

Atmosferdan zararli emissiyalart CO, NOx, CO,, HC va his emissiyalarini azaltmaq vo
dizel miiharriklorindo olan nasos, enjektor vo digor siirtlinmoyos moruz qalan avadanliglarin
tez siradan ¢ixmas ligiin agir neft qaligr olan mazutdan alinan dizel yanacaqlarina miixtalif
nisbotdo alinan biodizel qarigdirilmisdir: BS (5% biodizel+95% dizel); B10 (10%
biodizel+90% dizel); B15 (15% biodizel+85% dizel); B20 (20% biodizel+80% dizel).
Odobiyyat molumatlarinda [16, 17] gqeyd olunur ki, biodizel polyar oksigenli funksional
gruplardan (—-COOR) ibarat olan yag tursularinin metil efirlori metal sotho giiclii qarsiliqh
tosir gostarir. Bu molekullar siirtiinon sothds nazik qoruyucu tobago amolo gatirir vo naticado
asinma azalir. Bu sababdan liziim ¢oyirdayi biodizeli yalniz barpa olunan enerji monboyi kimi
deyil, dizel miharriklorinin istifade miiddstinin artiritlmasini tomin edon funksional biogatqi
kimi do perspektivli hesab olunur.

Todgiqatda mazutdan alinan dizel fraksiyasinin, iiziim ¢ayirdoyi yagindan alinan
biodizel va har iki yanacagin miixtolif nisbotdo garisigindan alinan yanacagin asinma izinin
diametrinin temperaturdan asililig1 yranilmis va cadval 3-ds togdim olumusdur.

Codval 3
Yanacagin aginma izinin diamerinin temperaturdan asililigi

v . . Asinma izinin diametri, mm
anacagin novu 20°C-do | 40°C-do | 60°C-do | 80°C-do
Dizel yanacagi 0.79 0.80 0.80 0.82
Biodizel yanacagi 0.37 0.38 0.43 0.49
95% dizel vo 5% biodizel 0.40 0.42 0.50 0.53
90% dizel vo 10% biodizel 0.49 0.50 0.51 0.52
85% dizel vo 15% biodizel 0.43 0.45 0.48 0.50
80% dizel vo 20% biodizel 0.35 0.38 0.41 0.45

Dizel miiharriklori miixtalif temperaturlarda islayir, bu da istifads olunan yanacaglarda
forgli asinma mexanizmlarina sabab ola bilir. Temperaturun artmasi ilo yanacaqlarda asinma
izinin diametrinin artmasi, osason fiziki vo kimyoavi hazirlanis mexanizmlorin eyni anda
islomasi ilo izah olunur. Biodizelin vo dizel ilo qarisdirilaraq alinan yanacaqlarin siirtinmo
horokatine garsi temperaturun tasirini miioyyan etmak tii¢iin yanacaqlar 20-80°C temperaturda
siaqdan kegirilmisdir. Codval 3-don goriindiiyii kimi, temperaturun artmasi ilo aginma izinin
diametri do miiayyan qodor artmisdir. 80°C-do effekiv olaraq biodizelin fiziki adsorbsiya
plyonkalarmin amalo golmasine goro B15 vo B20 yanacaginda aginma oleyhino yiiksok
naticalor miisahidos edildi. Temperatur artanda yanacagin ozliliiyli azalir vo bu zaman metal
sothlor arasinda yaranan inco yag tobagosi incalir, kontakt artir vo asinma izinin diametri
boyiiyiir. Yiiksok temperaturda fiziki adsorbsiyanin tosiri miioyyan godar zaif olur ki, bu da
stirtinmoa harokotlorinda kimyovi adsorbsiya vo kimyavi reaksiya qatlarinin stiinliik togkil
etdiyini gostarir.
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Natica
Alternativ enerji monbayi kimi, agrosenaye tullantilart olan iiziim ¢oyirdoyindon alinan
bitki yaglarmin metanol ilo bentonit katalizatorunun istirakinda transesterifikasiya
reaksiyasindan biodizel yanacagmin hazirlanmasi texnologiyasi todqiq edilmisdir. Yekun
olaraq qeyd edo bilorik ki, {iziim coyirdoyi yagi alternativ yanacaq olaraq biodizelin
hazirlanmasinda iqtisadi cohatdon olverisli vo ekoloji tomiz tobii xammal menbayi kimi
istifado oluna bilor. Eyni zamanda tiziim ¢oyirdoyi biodizeli yalniz boarpa olunan enerji
moanbayi kimi deyil, hom do dizel yanacagina alava etmokla nagliyyat vasitalorinin ekoloji va
istismar miiddatinin artirilmasini tamin etmak olar.

ODOBIYYAT

1. Kumar M., Pal Sharma M. Selection of potential oils for biodiesel production. Renew
Sustain Energy Revs. 2016, v. 56, p. 1129-38.

2. Mukhtarova G.S., Suleymanova A.B. Study of biodiesel obtained from agro-industrial
waste. Processes of Petrochemistry and Oil Refining. 2024, v. 25, 3, p. 666-674.

3. Poonam S.N., Anoop S., Production of liquid biofuels from renewable resources.
Progress in Energy and Combustion Science. 2011, v.37, p. 52-68.

4. Mukhtarova G.S., Ibrahimov H.J., Hasanova A.B., Safarov J.T., lbrahimov H.J., Aliyev
T.A. Study of regime parameters effect on hydrocracking process of fuel oil in the
presence of nano-sized halloysite modified by Mo, Ni. Processes of Petrochemistry and
Oil Refining. 2021, v. 22, 4, p. 441-449.

5. Hasanova A.B., Mukhtarova G.S. Production of diesel fraction frome the hydrocracking
process of fuel oil. Processes of Petrochemistry and Oil Refining. 2023, v. 24, 2, p. 278—
285.

6. Mukhtarova G.S., Suleymanova A.B. Research of physical-chemical properties of
biodiesel fraction obtained from agro-industrial waste. Processes of Petrochemistry and
Oil Refining, 2025. v. 26, 2, p. 564-573.

7. Atabani A.E., Silitonga A.S., Badruddin I.A. et al., A comprehensive review on biodiesel
as an alternative energy resource and its characteristics. Renewable and Sustainable
Energy Reviews. 2012, v. 16, p. 2070-2093.

8. Chhetri A.B. et al. Waste Cooking Oil as an Alternate Feedstock for Biodiesel
Production. Energies. 2008, v. 1, p. 3-18.

9. Fernandez C. M., Ramos M. J., Perez A., Rodriguez J. F. Production of biodiesel from
winery waste: Extraction, refining and transesterification of grape seed oil. Bioresource
Technology. 2010, 101, 18, 7019-7024.

10. Gurpinder S., Saroj K.M., Satishchandra S. R., Krishnendu K. Optimization of biodiesel
production from grape seed oil using Taguchi's orthogonal array, Energy Sources, Part A:
Recovery, Utilization, and Environmental Effects. 2018, 40, 2144-2153.

11. Adebayo F., Weng F. I. A Study on Performance Evaluation of Biodiesel from Grape
Seed Oil and Its Blends for Diesel Vehicles, Vehicles. 2021, v. 3, 4, p. 790-806.

12. https://www.oiv.int/sites/default/files/202507/Safety _assessment_of cadmium_in_vine_a
nd_wine-OIV-Expertise_document.pdf

13. Knothe G. Dependence of biodiesel fuel properties on the structure of fatty acid alkyl
esters. Fuel Proc Technol. 2005, v. 86, p. 1059-1070.

14. Bukkarapu K.R., Krishnasamy A. Predicting engine fuel properties of biodiesel and
biodiesel-diesel blends using spectroscopy based approach, Fuel Process. Technol. 2022,
v. 230, p. 107227-107239.

14 xabarmacmua@gmail.com


https://www.sciencedirect.com/journal/progress-in-energy-and-combustion-science
https://www.sciencedirect.com/journal/renewable-and-sustainable-energy-reviews
https://www.sciencedirect.com/journal/renewable-and-sustainable-energy-reviews
https://www.tandfonline.com/journals/ueso20
https://www.tandfonline.com/journals/ueso20
https://www.researchgate.net/profile/Adebayo-Fadairo?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/scientific-contributions/Weng-Fai-Ip-70408978?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.oiv.int/sites/default/files/202507/Safety_assessment_of_cadmium_in_vine_and_wine-OIV-Expertise_document.pdf
https://www.oiv.int/sites/default/files/202507/Safety_assessment_of_cadmium_in_vine_and_wine-OIV-Expertise_document.pdf

Uziim cayirdayi yagindan alinan biodizelin t2dqiqi

15. Fereidooni L., Mehrpooya M. Experimental assessment of electrolysis method in
production of biodiesel from waste cooking oil using zeolite/chitosan catalyst with a
focus on waste biorefinery, Energy Convers. Manag. 2017, v. 147, p. 145-154.

16. Wang H, Yang X., Ou X. A study on future energy consumption and carbon emissions
of China’s transportation sector. Low Carbon Economy. 2014, v. 5, 04, p. 133-138.

17. Subbaiah G.V, Gopal K.R, Hussain S.A, et al. Rice bran oil biodiesel as an additive in
dieselethanol blends for diesel engines. International Journal of Engineering Research
and Applications. 2010, v. 3, p. 334-342.

YK 547.913:543.26:636.085.16
Ab. CyﬂeﬁMaHoeal, I. C.Myxmapoea2
Munucmepcmeo Hayxu u Obpazosanus AP 1HHcmumym buopecypcos (I'sinoca)
2HHcmumym Hegmexumuyeckux [Ipoyeccos um. axad. FO.Mameoanuesa, 2. baxky

NCCIIEJOBAHUE BMOU3EJIA N3 BUHOI'PAJJTHOI'O MACIJIA
PE3IOME

Knrouesvie cnosa: arponpOMBIIITICHHBIE OTXOMbI, OMOAM3ENb, MepedTepuduKalus,
nu3eNbHast PpaKius, IIOTHOCTh, KHHEMAaTHUeCKas BA3KOCTh

B ycnoBusix sHepreTndeckoro AeuIuTa U 3HAYUTEIHHOTO POCTA CIPOca Ha BCE BUBI
TOIJIMBHOTO CBIPbsI 3KOHOMUSI SHEPrOPECYPCOB U ChIPbsl SBJISAETCS YPE3BbIUANHO aKTyaabHON
npobnemoii. B crathe mpoBeneHa nepestepuduKanys Maceln, MONydYeHHBIX M3 BUHOTPATHBIX
KOCTOYEK, SBISIOMIMXCS OTXOAAMU IPOU3BOJCTBA arpolpOMBIIUICHHOIO PEIIpUsATHS
«samxa apa6-2», paboTaromero B 3amagHoOM perHoHe, ¢ ydacTheM OeHToHHTa Jlamr
Canaxnbl, B34TOr0 C Teppuropun ['azaxckoro paiioHa AsepOailjpkaHa B KayecTBe
TFeTEepOreHHOro KaTajau3aropa, B OuoausenbHoe TomnBo. Onpenesnenbl U NpoaHaIU3UpPOBaHbI
(GU3UKO-XMMHUYECKHE TMOKa3aTelan OHOoAM3eNns M JU3EJbHOrO0 TOIIMBA B CPAaBHUTEIHLHOM
nopsake. WM3ydena TtemmepaTypHas 3aBUCHUMOCTh JMaMeTpa IISITHA M3HOCAa TOIUIMBA,
IPUTOTOBJIEHHOTO IyT€M CMEIIMBAaHUS OHOAM3eNs M3 Macjia BHHOTPAJHBIX KOCTOUEK C
IU3eIbHBIM TOIJINBOM B KojndecTBe S, 10, 15, 20%.
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RESEARCH ON BIODIESEL FROM GRAPE OIL
SUMMARY
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In the conditions of energy shortage and a significant increase in the demand for all
types of fuel raw materials, saving energy resources and raw materials is an extremely urgent
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problem. In the article, transesterification of oils obtained from grape seeds, which are
production wastes of “Ganja Sharab-2”, operating in the western region, with the participation
of Dash Salahli bentonite taken from the territory of the Gazakh region of Azerbaijan as a
heterogeneous catalyst, was carried out into biodiesel. The physicochemical parameters of
biodiesel and diesel fuel were determined and analyzed in a comparative manner. The
temperature dependence of the wear spot diameter of the fuel prepared by mixing grape seed
oil biodiesel with diesel fuel in an amount of 5, 10, 15, 20% was studied.
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