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BIMETALLIK KATALITIK KOMPLEKSIN iSTIRAKI iLO HEKSEN-1-IN
OLIQOMERLOSMOSi PROSESINO MUXTOLIF PARAMETRLORIN TOSIRI
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Moagqalada heksen-1-in xrom duzu ilo modifikasiya olunmus yeni bimetallik katalitik kompleksin
istiraki ilo oligomerlosmasi prosesi tadqiq olunmus, prosesa miixtalif parametrlorin tasiri
masalasina toxunulmus, oligomerlosma prosesi tigiin optimal sarait miioyyan edilmigdir. Miiayyan
olunmugsdur ki, bimetallik katalitik kompleksin istiraki ilo heksen-1-in oligomerlagmasi prosesi
zamani yiiksak ¢ixim va fiziki gostoricilora malik oligomerlor almaq miimkiindiir. Sintez olunmus

olefin yaglarimin torkibi, boazi fiziki xassalori miiasir

olunmusdur.

analiz metodlart vasitasi ilo todqiq

Acar sozlar: heksen-1, bimetallik katalitik kompleks, oliqgomerlagsma, sintetik yaglar, oligomer

mahsullar

Miihorrik yaglarina qoyulan toloblarin
sortlosdiyi bir dovrde yiiksok keyfiyyatli
sintetik polialfaolefin siirtkii yaglarina tolobat
getdikco artmaqdadir [1-3]. Xammalin miiasir
iisullarla emal1 prosesinin islonmasi sintez
olunan mohsullarin genis intervalda fiziki-
kimyavi xassolorini tonzimlomaya va yaglarin
keyfiyyat gostoricilorinin yaxsilagmasi iiciin
yeni iisullar hoyata kegirmoyo imkan verir [4-
5] Sonaye miqyasinda proseslarin
effektivliyinin yiiksoldilmasi tclin
katalizatorun miqdarinin shomiyyatli dorocodo
azaldilmasini tomin edon, kifayat qodor yliksok
aktivlik vo stabilliys malik katalitik sistemlorin

GIRIS

sintezi asas sortlordon biridir. Malumdur ki,
oligomerlosmo proseslori {iglin kation tipli
katalitik komplekslor genis istifado olunur.
Olefinlorin yiiksok konversiyas1 baximindan
metal-kompleks katalizatorlarin  selektivliyi,
kation tipli katalizatorlarla miiqayisads bir sira
iistiinliikloro malik olmasi da odobiyyatdan
molumdur. Lakin bu tip katalizatorlar yiiksok
higroskopikliye malik olduqglarindan, prosesds
az miqdarda olan nomls belo qarsiligh tosir
naticasinda aktivliklorini itirir vo bu baximdan
yeni katalizatorlarin islonib hazirlanmasi
aktual masalolordan birins gevrilmisdir.

EKSPERIMENTAL HiSSO

Aliminium metali asasinda C,H4Cl,-
don istifado edilmoklo katalitik kompleks
(KTK) sintez olunmus vo bu kompleks
oligomerlosmo, alkillogsmo proseslorinds digor
aliminium torkibli katalizatorlarla miiqayi-
sado yiiksok stabil aktivlik gostormisdir [6-7].
KTK-nin istiraki ilo oligomerlogsmo zamani
alinan mohsullarin  molekul-kiitlo paylan-
masinin tonzimlonmasi, olefinlarin
oligomerlogdirilmasi prosesinin intensivlag-
dirilmesi  moagsadile KTK-nin kegid metal
xloridi ilo modifikasiyasindan yiiksok stabil

aktivlikli bimetal katalitik kompleks sintez
edilmisdir. Sintez prosesi AI+DXE qarsiliqh
tosiri naticosinde ilkin radikallarin yaranma
aninda sistemo metal birlogsmolorinin daxil
edilmesilo  in  situ  rejimindo  hoyata
kecirilmigdir. Bimetallik komplekslords kegid
metallarin katalitik morkozlora tosiri, onlarin
tobiati va strukturu fiziki metodlar vasitesi ila
Oyronilmisdir [8-9]. Sintez olunmus bimetallik
katalitik kompleksin istiraki ilo heksen-1-in
oligomerlagsmasi prosesi tadqiq
olunmusdur.Togdim olunan moqalado
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bimetallik katalitik kompleksin istiraki ilo
heksen-1-in oliqgomerlogma prosesing
miixtolif parametrlorin  tosiri  masolasing
toxunulmus, sintez olunmus olefin yaglarinin
bozi fiziki xassolori miiasir analiz metodlar
vasitosi ilo todqiq olunmusdur. Tacriibalor 10-

80 doq. miiddatinds, 30-60°C  temperatur
intervalinda, bimetallik kompleksin torkibino
daxil olan komponentlorin - Al:Cr=(4-32):1
mol nisbatlorinds, katalizatorun 0.1-1 % kiitlo
qatiliglarinda aparilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Tacriibalor osasinda miioyyon
edilmigdir ki, heksen-1-in oligomerlogmo
doracasi katalizatorun qatiligindan bilavasito
asthidir.  KTK/CrCls katalizatorlarinin  asagi
qatiliglarinda  (0.1%  kiit.)  heksen-1-in
oligomerlagsmasi zoif gedir vo oliqgomerlogsma
mohsullarinin = ¢ixim1 gotiiriilmiis  katalitik
sistemin tobiotindon asili olaraq 40-60% Kkiit.
arasinda doyisir. Katalizatorlarinn miqdarinin
sistemda artirilmasi naticasinds oliqgomerlogma
prosesi siirotlonir vo katalizatorlarin 0.5-1.0%
kiit. qatiliglarinda olefinin tam ¢evrilmasine
nail olunur. Qeyd etmok lazimdir ki, bimetallik
katalitik kompleks KTK ilo miiqayisodo bu
prosesdo Oziinli daha foal gostorir vo asagi
qatiliglarda (0.4-0.5% kiit.) kifayst qodor

yiiksok aktivlik gdstorarak heksen-1-in praktiki
olaraq tam oliqgomerlogsmoasini tomin edir.
Katalizatorun miqdarmin sistemo 1.0% Kkiit.-
don artiq verilmosi heksen-1-in sigrayisla
oligomerlogmosino sabob olur vo prosesi
tonzimlomok miimkiin olmur.

Oligomerlosma prosesina temperaturun
tosiri 30-60°C intervalinda todqiq olunmusdur.
Tacriibi naticalora asason milayyon edilmisdir
ki, temperaturun 50°C-dok yiiksaldilmasi
prosesin gedisino miisbot tosir gdstororok
heksen-1-in tam oliqgomerlosmasini tomin
etmoklo yanagi, yliksok Ozliiliiyo malik olan
yag fraksiyasinin miqdarinin artmasini tomin
edir (cad.1).

Cadval 1. KTK/CrCls istiraki ilo heksen-1-in oligomerlogsma prosesine temperaturun tosiri
(Katalizatorun qatilig1 — 0.5% kiit., reaksiya miiddoti — 60 dog.)

Konversiya, Oligomerlosma mohsullarmin ¢iximi,% kiit. Itki,
° % kit. % kit.

Temperatur,”C o 300°C | 300-350°C ] 350-450°C | >as0°C | KU

30 60 5.1 30.7 48.4 12.6 3.2

40 72 6.2 32.1 50.3 8.3 3.1

50 100 7 34 54.4 34 1.2

60 100 8.3 31.2 57 2.1 1.4
Codval  1-don  goriindiiyii  kimi, Komponentlorin asagi mol nisbatlorindo
KTK/CrCI3 istirakinda oligomerlosmo  (4:1) kompleksin torkibino daxil olan metal
prosesindo  300-450°C  vo >450°C yag duzu bimetal morkozlorin tam formalagsmasim
fraksiyasinin ~ maksimal  ¢ixami 50°C  tomin edir, lakin artiq qalan CrCI3 sistemdon
temperaturda miisahido edilir vo bu gostorici mexaniki qarigiq soklindo ¢okiir. Bu nisbotdo
91.8% toskil edir. Miixtolif  bimetallik almmis Kkatalitik  kompleks heksen-1-in
kompleksin torkibino daxil olan kompo- oliqgomerlogsmosi prosesinda do 6ziinii gostarir,

nentlorin - AlL:Cr nisbatinin oligomerlogsmo
prosesinin gedisino tosiri Al:Cr=(4-32):1 mol
nisbatlorindo dyronilmisdir (Sok.1).

alinan oliqgomer fraksiyasinin ¢iximi koskin
azalir.
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Sakil 1. Miixtalif mol nisbatlorinds (1- AL:Cr=8:1; 2 - 16:1; 3- 32:1) KTK/CrCl;-iin
istiraki ilo heksen-1-in oligomerlagsmasinin zamandan asililiq qrafiki

Miioyyon edilmisdir ki, 8:1 mol
nisbatindo bimetallik kompleks heksen-1-in
oligomerlogsmaosi prosesindo maksimal aktivlik
gostorir (Sok. 1) vo bu nisbati (8:1)-don (32:1)-
dok yiiksoltdikco heksen-1-in oligomerlogmo
dorocosi azalir. Qeyd edok ki, tocriibolor
osasinda 32:1 mol nisbotindo  ¢evrilmo
prosesinin ~ KTK istiraki ilo heksen-1-in

cevrilmosindon ciizi farqlondiyi
olunmusdur [8].

KTK/CrCl; istiraki ilo heksen-1-in
oligomerlosmo prosesino reaksiya miiddotinin
tosiri  10-80 doq. zaman intervalinda
Oyranilmigdir. Zamandan asili olaraq oliqgomer

mohsullarin ¢iximi cod.2-ds verilmigdir.

mildyyan

Cadval 2. KTK/CrCls istiraki ilo heksen-1-in oligomerlogma prosesina reaksiya
miiddetinin tesiri (Katalizatorun qatiligi — 0.5% kiit., temperatur - 50°C)

Oligomerlogsmo mohsullarinin ¢iximi1,% .
Reaksiya miiddati, dog. Itki,
Fr.<300°C | Fr.300-350°C | Fr.350-450°C Fr.>450°C %
10 58 22.5 16 2 1.5
20 49.7 19.7 22.8 5 2.8
30 38 17.8 36 7 1.2
40 25.5 20 46.6 5.8 2.1
50 11.6 29.5 52 4.1 2.8
60 7 34 54.4 3.4 1.2
70 6.8 33 553 3.6 1.3

Cadval 2-don goriindilyli kimi, ilk 10
dog. miiddotindo heksen-1-in  ¢evrilmosi
asagidir vo bu sobobdon oligomerlosmo
mohsulunda T<300°C fraksiya istlinlik toskil
edir. Reaksiya miiddotinin artirilmasi ilo
yliksok molekullu oligomerlorin  ¢iximinda
artim geyds alinir vo 60 dogiqeds 300-450°C

yag fraksiyasinin maksimal ¢iximi miisahido
edilir. Zamanin sonraki atrimi proseso,
praktiki olaraq tasir gdstormir va proses ligiin
optimal miiddat 60 dag. hesab olunur.

Aparilan todqiqatlara osason bimetallik
katalitik kompleksin istiraki ilo heksen-1-in
oligomerlogsmosi prosesi {ligiin optimal sorait:
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reaksiya middsti — 60 doqg., katalizatorun
qatitlign — 0.5% kiit., komponentlorin mol
nisboti Al:Cr=8:1, temperatur - 50°C miioyyon
edilmisdir.

Yeni bimetallik katalitik kompleksin
istiraki  ilo  heksen-1-in  oligomerlogsmosi
zamani alinan yag fraksiyalarimin torkibi, bazi
fiziki xassalori miiasir analiz metodlar1 vasitosi
ilo  todqiq olunmusdur. Sintez olunmus
niimunolorin NMR 'H spektrlori “Bruker”
firmasinin (AFR) istehsali olan vo impuls
rejiminds isloyan 300.18 MHs tezlikli Furye

U

spektrometrindo ¢okilmigdir. Hoalledici kimi
deyteriumlu xloroformdan (CDCls) istifado
olunmugsdur (qatihq ~ 5 %). Struktur
fragmentlordo protonlarin nisbi payr uygun
udma zolaqlarinin inteqrallanmasi yolu ilo
toyin edilmisdir. Qeyd etmok lazimdir ki,
NMR spektroskopiyasinin kdmayi ilo aparilan

Sakil 2. Oligoheksen fraksiyasinin NMR 'H spektri
q y Y

Gorilindiiyili kimi giiclii magnit sahasindas,
kimyovi slirlismonin & = 0.92 vo 1.30 ppm
qiymatlorinde CH3 vo CH; qruplarina moxsus
intensiv  signallar miisahido olunur. Digor
qruplara moxsus nisbaton zoif udma zolaglari
iso 0 =1.45-1.80; 1.90-2.15 vo 4.65-5.60 ppm
sahosindo identifikasiya edilmisdir (uygun
olaraq CH, acmz vo olefin qruplari).

todgiqatlar miixtolif karbohidrogen
fraksiyalarinin on mithiim struktur
parametrlorini toyin etmaya imkan verir. Sokil
2-do oliqoheksen fraksiyasmin (t;= 350-
450°C) NMR 'H spektri verilmisdir.
i’ |
!
f
S ): ;{
I
‘, ,,J"“J‘}/ \\/} \K
Aparilmis  hesablamalarin  naticalori

cadval 3-do verilmisdir. Codvoldon goriindilyii
kimi prosesin soraitindon asili olaraq alinan
mohsulda, yoni yag fraksiyalarinda CH;
(parafin) qruplarinin pay1 heksen
karbohidrogenlorino nisboton ~ 2 dofs artir,
olefin strukturlarma  diison  hidrogen
atomlarmin pay1 iss 25 %-don ~ 2 %-o qodor
azalir.
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Cadval 3. Heksenin oligomerlogmasindon alinan yag fraksiyalarmin struktur parametrlori

Niimunalorin Hidrogen atomlarinin struktur qruplar {izra paylanmasi, % [zoparafin
sifrasi Olefin Ikiqat Parafin qruplar indeksi
qruplari rabitada
-CH=CH-
>C=CH, OcH2 CH CH, CH;, 1
>C=CH-
I 2.1 6.6 4.2 56.4 30.7 0.36
II 2.0 6.5 33 60.7 27.5 0.30
I 1.9 6.5 33 58.9 29.4 0.33
v 1.8 5.8 2.5 60.8 29.1 0.32

1 — Yag fraksiyasi <300°C, Il — Yag fraksiyasi 300-350°C, IlI- Yag fraksiyast 350-450°C, IV- Yag

fraksiyasi >450°C

KTK/CrCl; istiraki  ilo  heksen-1-in
oligomerlosmosindon alinan yag fraksiya-

Ozliiliik, mm*/san,100°C
Ozliiliik indeksi

Sixliq

Stiasindirma amsali

Yod adadi, qrJ/100qr
Alisma temperaturu, °C

Donma temperaturu, °C

Aparilan todqiqatlar gostorir ki, yeni
bimetallik katalitik kompleksin istiraki ilo
heksen-1-in  miioyyon olunmus optimal
soraitdo oligomerlogmosi zamani yiiksok fiziki
gostariciloro malik oliqgomer mohsullar alinir.

larmin  (Fr.300-450°C) bozi fiziki xassolori
asagidaki kimidir:

5.488
122
0.8366
1.4632
1.8
234

43

Bu ciir mohsullarin alinmasi, olefinlorin vo
onlarin fraksiyalarinin oliqgomerlosdirilmasi ilo
miixtalif toyinatl yiiksokmolekullu
birlogmolorin sintezinin sonaye ohomiyyatli
proseslor oldugunu tosdiq edir.
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IMPACT OF VARIOUS PARAMETERS ON OLIGOMERIZATION PROCESS OF HEXEN-1 IN
THE PRESENCE OF BIMETALLIC CATALYTIC COMPLEX

H.J. Ibrahimov, Sh.A. Alizadeh, L.S. Zamanova, F.A. Amirov

Acad. Yu. Mamedaliyev Institute of Petrochemical Processes
Khojali Ave.,30, Baku, Azerbaijan Republic,;e-mail: selizadel 80@gmail.com

The paper describes the process of oligomerization of Hexen-lin the presence of the new bimetallic
catalytic complex modified by chromium salt and the impact of various parameters on the process. It
revealed that in the initial period (10 min) the conversion of hexene-1 and the yield of purposeful oil
fraction have been low. As time increases, conversion rate of Hexen-1 increases as well, and the optimal
time for the process is 60 minutes. When concentrations of catalyst (0,1-0,3) are low, the oligomerization
of hexene-1 is low as well; however, in high concentrations(>1%) the reaction runs with higher rates,
and in terms of optimal concentration 0,5% mass, both the yield of oil fraction and its chemical-physical
properties proved to be high. Note that the ratio effect of Al catalyst componentshas been analyzed in the
course of oligomerization process: Cr that used Al: Cr=(4-32):1 mol. It found that oligomerization of
Hexen-1, at low mol ratio of components(4:1)and the yield of oligomer fraction decreases as mol ratio
increases (16:1, 32:1). Studies said that bimetallic complex at 8: 1 mole has shown the maximal activity
in the oligomerization process of Hexen-1. The impact of temperature on the oligomerization process has
been examined in the range of 30-60°C where the temperature went up to 50 ° C with a positive effect on
the course of the process. Even despite the complete oligomerization of hexene-1, it leads to the rise in the
amount of oil fractions with high viscosity. Under a certain optimal condition, it is possible to obtain
oligomers with physical properties characterized by a narrow molecular mass distribution and a new
catalytic complex that underwent modifications by chromium salt. The composition of synthesized olefin
oils and some physical properties have been studied through the use of modern analysis methods.

Keywords: hexene-1, bimetallic catalytic complex, oligomerization, synthetic oils, oligomeric products.

BJIHAHUE PA3JIM9HBIX IAPAMETPOB HA ITPOIIECC OJIHI OMEPHU3ALIHU
TI'EKCEHA-1 B IIPUCYTCTBHE BUMETA/VIHYECKOI' O
KATAJIMTHYECKOI'O KOMIIVIEKCA

XJI. Hopazumos, L. A. Anuzaoe, @.A. Amupos, JI.C. 3amanosa

HUnemumym Hegpmexumuueckux Ilpoyeccos um. axao. FO.Mamedanuesa
Hayuonanvuoii AH Azepbatioscana
AZ 1025 Baxy, np.Xoodocanvl, 30; email: selizadel 80@gmail.com

B cmamve npeocmasnenvi pesynrbmamel ucciedogsanus npoyecca oaucomepuzayuu eexcena-1 8
npucymcmesue MoOUPUYUPOBAHHO20 XAOPUOOM XPOMA HOB020 OUMEMANIULECKO20 KAMANUMUYECKO20
KOMNIEKCd, PACCMOMPEHbl SONPOCHl GIUAHUA HA NPOYECC pPA3IUYHLIX NAPAMempos, OnpeoeneHbl
ONMUMANbHBIE YCIOBUA Npoyecca ONUOMepu3ayuu. Ycmanosieno, umo npu npogedeHuu npoyecca 8
npucymcmeue OUMEMAalIuieckoe0 KOMNIEeKCa 00pasyiomcs ¢ BblCOKUM BbIXOOOM OJUSOMEPbl  C
Y0081eMBOPAIOWUMY  PUIUYECKUMU NOKAAMENAMU U DMU ONUSOMEPHbIE NPOOYKMbL UMeEIOm 0co0YIo
3HAUUMOCMb 6 Kauecmee BblCOKOKAYecmeeHHbIX Momopnuix macen. Cocmas u HeKkomopbvie C80UCmea
CUHME3UPOBAHNBIX 0EPUHOBIX MACEN UCCIE008AHbI COBPEMEHHBIMU MEMOOAMU AHANU3A.

Kniwouegvie cnosa: OumMemaniuueckull Kamaiumuieckuii KOMNIeKC, cekceH-1, onucomepuzayus,
cunmemuiecKue Macia, orueoMepHsle nPoOYKmMul.

Redaksiyaya daxil olub 15.02.2018.

KiMYA PROBLEMLORI Ne 12018



