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Azarbaycan neftlori garisigimin 185-329°C temperaturda qaynayan fraksiyasindan ayrilmis naften-
parafin karbohirogenlarinin havamin oksigeni istirakinda maye fazada katalitik oksidlagmasi prosesi
ta.dqiq edilmigdir. Oksidlagsma prosesi iiciin katalizator kimi Cr- vs Mn- asetilasetonatlarin miixtalif
nisbatlarinda qarisigi gotirilmisdiir. Misyyan edilmisdir ki, bu katalizatorlarin miixtalif nisbatlards
qarisigi gotirildikds sintetik neft tursulari (SNT) va oksitursular (ONT) garisiginin ¢omt 35%-2
godor arur. Aliman  twrsularin  fiziki-kimyavi gostaricilori  tayin  edilmis ve torkibi IQ

spektroskopiyanin komayi ilo miiayyan edilmisdir.

Agar sozlar: naften-parafin karbohidrogenlari, maye fazada oksidlasma, oksidlasma katalizatorlar,

asetilasetonatlar, xelat komplekslar
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GIRiS
Hazirda karbohidrogenlarin  havanin
oksigeni ils maye fazada oksidlasma

reaksiyalari {iglin yeni tip katalizatorlann
islonib hazirlanmasi sahasinds tadgiqatgilar
toraofindsn genis tadqiqatlar aparilir ki, bu da
inca izvi sintez ve neft-kimya sintezi {iciin
texnologiyanin inkisafinda boyilk shamiyyat
kasb edir [1-3]. Belo ki. karbohidrogenlarin
daha effektiv katalizatorlarin istiraki ils maye
fazada oksidlosmasi yolu ilo ssnaye Ugln
shamiyyatli olan oksigenli Uzvi birlagmalar —
spirtlar, aldehidlar, efirlar, tursular va s. sintez
etmak miimkiindir [4-7].

Oksidlagdirici kimi oksigenin istifadasi
reagentiori  aktivlesdirmok  Uglin konar
midaxilani tslob edir, bela ki, oksigen zsif
oksidlegdiricidir ve “yumsaq” soraitlards
(asafy temperatur Vva atmosfer tazyiqind?)
reaksiyani aparmaq qabiliyyatine malik de)ill.
Oksigenin tasirini aktivlasdirmak magsadils
mitxtolif izvi va geyri-lizvi ligandli deyisken
valentli metal komplekslordan ibarat katalitik
sistemlardan istifada edilir [8-10].

Fordi karbohidrogenlarla yanas, neﬁ
karbohidrogenlorinin  oksidlosma  prosesi

naticasinda oksigenli birlosmalors ¢evrilmasi
tabii xammal olan karbohidrogenlarin effektiv
rasional emal tsullarindandir [11]. Neft
karbohidrogenlarinin ~ oksidlogsma  prosesi
tadqiqatgilar tarafinden maraqla Syranilmasing
baxmayaraq, bu sahads ister nozeri, istorse do
praktik cohstdan ¢ox islor gériilmakdadir. Belo
ki, tabii neft tursularinin genis tatbiq sahasina
malik olmast ve neftin torkibinde onun
miqdarimin mohdud olmas: sintetik yolla bu
tursular1 avaz eds bilacak mshsullann alitnmasi
boylik shomiyyat kasb edir. Bu sobabdan neft
karbohidrogenlarini  yeni, daha effektiv
katalitik sistemlarin istiraki ila
oksidlesdirmakls yiiksok ¢iximla sintetik neft-
va oksitursular garigiginin alinmasi olduqca
aktual problemdir vs bu sahada genis
tadgiqatlar aparilir [7, 10, 12].

Deyilanlari nazaros alarag, taqdim edilmis
magqals Mn va Cr asetilasetonatlann katalitik
istiraki - ilo  neft  karbohidrogenlorinin
oksidlosmo prosesina hasr edilmisdir. Isin ssas
maqgsadi neft-kimya sonayesi {giln yararh
xammal olan tobii neft tursularimin baslica
avazloyicisi  sayilan  sintetik neft- ve
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oksitwrsular qangigm  (SNT va ONT)
almagdir. Qeyd edak ki, ilk dafs olarag,
doyisken valentli metallarin asetilasetonla
amalo gatirdiyi xelat komplekslori neft
karbohidrogenlorinin oksidlosma reaksiyalar
Gglin  katalizator kimi istifade edilmis vs
yiiksak naticalar alds edilmisdir. Umumiyystlo
metallarin B-diketonatlan iizvi reaksiyalarda
katalizator  kimi, polimer materiallann

stabillagdiricisi Kimi, lazer texnikasinda va
NMR-spektroskopiyada metal-oksid
tabagplarin gokilmesi  ligln  doyisdirici
reagentlor kimj 2 s. genis totbiq edilir. Bu
baximdan - . asetilasetonatlann neft
karbohidrogenlarinin maye fazada oksidlogmo
prosesinda katalizator kimi istifadasi boyuk
shamiyyat kasb edir.

TOCRUBI HISSO

Oksidlagmos prosesini hoyata kegirmsk
{iglin xammal olaraq H.Sliyev adina NEZ-dsn
gatirilmis Azsrbaycan neftlori qangigimin 185-
329°C-ds qaynayan fraksiyas: gétiirilmisdir.
Oksidlasmo  prosesindsn  avval  fraksiya
sulfolagma yolu ilo aromatiksizlegdirilmisdir,
Aromatiksizlosms prosesindsn avval ve sonra

fraksiyalann fiziki kimyavi gostaricileri tayin
edilmis va 1Q spektrlari gokilmigdir (cadval 1
vo sokil 1). Ntmunslarin 1Q-spektrlari
Almaniyamn BRUKER firmasiun istehsali
olan ALPHA IQ-Furye spektrometrinds
gokilmisdir.

Cadval 1. Dizel fraksiyasmin aromatiksizlagmadan avval va sonra bazi
fiziki-kimyavi gostaricilari

Dizel fraksiyas:
Gostaricilorin adi Aromatiksizlesmadan | Aromatiksizlasmadon
avval sonra
Orta molekul kiitlasi 216 219
20°C-do sixiig, kg/m’ 847.4 836.1
Sitasindirma amsali 20°C, #2° 1.4704 1.4625
Kinematik 8zliilitk, mm? /san, 20°C 3.3854 3.4844
Donma temperatury, °C Manfi 38 Monfi 35
Qaynama temperaturu °C 185-329 220-316
Turgu ?dadi (T.2.), mq KOH/q 2,5 -
Umumi kitkiird, % 0.0827 0.0201
Aromatik k/h-in migdan , % ~17-18 ~1

$okil 1 (a)}mmn IQ spektrino asason
alinmigdir: 722 sm’ udulma zolaginda ~CH,
grupunun ~C-H rabitalarinin riyazi ragslari;
1376 sm™ ve 1458 sm’' udulma zolaginda,
uygun olaraq, CH;- va CH,- gruplarimin —C-H
rabitslarinin deformasiya raqslori; 2853 sm’'
va 2922 sm”, 2953 sm” uduima zolaginda,
uygun olaraq, CHs- va CHy- qruplarinin ~C-H
rabitolerinin valent ragslori; 742 sm™, 1604
sm” avsz olunmus benzol halgasinin C-H
rabitasinin defdormasiya ragstari vo 3046 sm™
udulma zolaginda benzol hslgssinin =CH
qrupunun valent ragslori.

$akil 1 (b)-ys asasan qeyd etmak olar ki,
IQ spektrinds: 722 sm” udulma zolapnda
parafin karbohidrogenlarinin —~CHy)n
qrupunun -C-H rabitslerinin riyazi ragsleri
(026); 1376 sm’' vo 1458 sm’ udulma
zolaginda, uygun olaraq, CHj;- veo CH,-
qruplaninin —C-H rabitslorinin  deformasiya
ragslori; 2853 sm™! ve 2921 sm‘l, 2953 sm’
udulma zolafinda, uygun olaraq, CHj- va
CH,- qruplaniun —~C-H - rabitalarinin valent
rogslari geyds alinmigdar.
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b) Aromatiksizlasmadan sonra

Sekil 1. Dizel fraksiyasinin aromatiksizlasmadan svval (a) va sonra (b) 1Q spektriari

Oksidlosma prosesi Ugiin katalizator
kimi  istifads edilan Cr- vs Mn-
asetilasetonatlar  adabiyyatlardan  mslum

metodika iizra sintez edilmig {13} ve onlann
struktur xiisusiyyatiori miasir spektroskopik
cihazlarin kdmoyils tayin edilmigdir.

MUZAKIRSLOR VO NOTICOLOR

Katalitik oksidlosma prosesi barbotaj
tipli reaktorda, 5-6 saat miiddatinda, 135-
140°C temperaturda, havamn verilma streti
300 Vkgsaat olmagla [14], katalizatorun
xammala nazersn miixtalif qatihglannda v
Cr- vo Mn-asetilasetonatianm  mixtolif
nisbotlorde qangigr istirakinda  apanlmigdir.
Bu katalizatorlarm her birinin ayn-ayriliqda
qathgim xammala nezaron 02 % kiitla

Cadval 2. Cr va Mn duzlanmn mixtalif

gbtirditkda milsbat naticalar alda
olundugundan, qaristq yaklinds do onlar hamin
gatihgda swmaqdan kegirilmisdir. (Bels ki, Cr-
va Mn-asetilasetonatlann har birinin xammala
nezarsn miqdan 0.2% kiitls goturildtkds
ahinan SNT+ONT-nin ¢iximi uygun olarag,
19.3% va 24% taskil edir). Ahnmig naticalar
cadval 2-da taqdim edilmigdir.

nisbatlords qanyig1 istirakinda naften-parafin

konsentratiun oksidlagma prosesinin naticalari (t=135-140°C, havanmn verilma stirati 300
Vkg'saat, katalizatorun xammala nazaran migdar1 0.2% kiitls, reaksiya milddati 5 saat)

SNT ONT SNT+ONT
Ne Katal;ztorun Oks:?;‘l.a " Cixim | Ta./Eas. Cixim, T Coam, %
i mgKOH/ig | % mqKOH/q % mqKOH/q
1 fﬁiﬁaifﬁ“ 602 | 108 | 1476|228 | 16 118.6 26.8
: Cgffsi?;i’%“ 611, | 111 | 15121234 | 158 1164 26.9
TMP—&’L 176 | 22 | 20 1454 35
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Cadval 2-dan gorindr ki, an yaxst natica
3-cil niimuna ila alinmigdir. Belo ki, bu zaman

SNT+ONT-nin ¢iximi 35% tagkil edir. Bu isa
diger nimunalorla milgayisade on yuk;ak
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noticadir.  Belo ki, birinci  niimunads
SNT+ONT-nin  gxum  26.8%,  ikinci
niimunads 26.9% togkil etdiyi halda, Ugiincil
niimunads 35% ¢iximla SNT+ONT qangig
alinmgdir. Cadvala asasan qeyd etmak olar ki,
3-cii niimunads ham SNT-nin, hem ds ONT-
nin tursu adadleri do maksimum giymatlar alir
(176 mgKOH/q va 1454 mgKOH/q).
Umumiyatla, Cr va Mn asetilasetonatlar
qansiq gokilde gotirdiikds katalitik aktivlik
nezars garpacaq deracads artir va onlan ayn-

aynhqda  gotirditkds  alnan naticalors
nisbatan, bu halda alinan tursulann grximi
daha da  ylkssk  olur.  Deyilonlari
fimumilogdirsrak  qeyd etmok olar ki,
Katalizatorlar qarigify istirakinda oksidlagma
prosesi aparildiqda, an optimal variant kimi
tiglinct nimunani gabul etmak olar,
Cr(asas)3:Mn(asas);=3:1 gotiiritlditkds  alinan
SNT-nin vo ONT-nin IQ spektrlori gokil 2-da
taqdim edilmigdir.
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b) ONT-nin 1Q spekiri
§okil 2. Cr(asas)3:Mn(asas);=3:1 gétiiritldikds alinan SNT-nin (a) va ONT-nin (b) IQ spektrlori

SNT-nin IQ spektrina ssasen alnmisdir (gakil
2 (a)): 723 sm’ 1377 sm”, 1458 sm™' udulma

zolaginda CH; va CH; gruplannin C-H
rabitasinin deformasiya va 2855 sm’, 2923

NEFTIN NAFTEN-PARAFIN KARBOHIDROGENLORININ

sm™ udulma zolaginda iss hamj
H rabitasinin valent ragslari, 1702 g;lu E’lsg:lrg;
Izolagmda] tursunun C=0 slagasi, 1178 sm’
,12]385m' udulma zolaginda C-0 slagasi, 936
sm”, OH qrupunun O-H alagasi, '
' ONT-nin IQ spekirina asasan alinmisdir
(sakil 2 (b)): tursuya aid olan 937, 1708 s
udulma zolaglari, 1234 sm™ turguya aid C-0
rabitasinin valent ragslari, 1171 sm”! spirto aid
olan C-O rabitasinin valent ragslari va 3000-

Cadval 3. Cr(asas);:Mn(asas);=
oksidlagma prosesinin katalizato
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3500 sm’' (3410 sm™ -maksimum ilo) tursuya
V3 spirta aid olan OH qrupunun O-H
rabitasinin valent ragslori.

Naften-parafin karbohidrogenlarinin
maye fazada katalitik oksidlagmasi zamani an
yaxst natics  katalizatorlar  qangigim 3:1
nisbatinds gétiirditkda alindig Ugiin bu halda
prosesin  katalizatorlar qangigmin  miixtalif
qatihqlarindan va zamandan asihhi da tadqiq
edilmisdir (cadval 3).

3:1 qanpiginin katalitik istiraks il naften-parafin konsentratimn
run qatihigindan vs zamandan asihiiginin naticalari

Katalizatorun Oksidat SNT ONT SNT+ONT
xammala
gbro miqdar, T.9, Cixim, T.9, Cixum, T.9, Coxam, | Coam, %
%, mqKOH/q % mqKOH/q % mqKOH/q Y%
5 saat sonra ,
0.1 5891 917 150 13 148 15 28
0.2 63.8 95 176 15 1454 20 35
0.3 63.2 96 150.5 15 130.2 14 29
0.4 63 95.6 140.9 142 122.6 14 28.2
0.5 61.8 952 1385 13.5 125.8 142 277
6 saat sonra
0.3 [ 64 [ 948 [ 1452 | 122 | 1162 | 168 | 29
0.5 [ 65 1942 | 1445 [ 12 | 1157 | 165 | 285

Cadval 3-dan gbriinir ki, proses zamani itki az
olur. Belo ki, bu zaman alinan oksidatin
(oksidat - oksidlosms prosesi zamam alinan
oksigenli birlagmelar vo reaksiyaya daxil
olmayan karbohidrogenlar qangifidir) ¢iximi
94-97.7%  intervalinda  giymstlor  alr.

Katalizatorun qanligindan asih olaraq prosesin
gedisina nazar salsaq, gorarik ki, bu zaman
reaksiya milddatini 5 saat gotirditkds an
ylksak naticalar  katalizatorun  xammala
nozaran 0.2% kiitla qathfinda ahinmugdir.

NaTiC?

Belalikla, neft karbohidrogenlarinin havanin
oksigeni ilo asetilasetonatlanin katalitik
istirakinda maye fazada oksidlagmasi zamar
sonaye shemiyyatli sintetik neft va oksitursular
qangigmun  ytkssk  graimla alinmas)

miimkilndlir vs bu zaman optimal gsrait
beladir: reaksiya milddsti 5 saat, katalizator
Cr(asas);-in Mn(asas);-1a 3:1 kiltls nisbatinda
qarngiyt  (xammala nazaren 0.2%  kiltls)

REFERENCES

1. Papahagi L., Ponoran I, Parausanu V. N-
alkanes liquid-phase oxidation with molecular-
oxygen in the presence of some S)jncrgellc
catalysts mixtures, Revisia de Chimie. 1994,
vol. 45 (12), pp. 1057-1061.

2.Yamaguchi K., Mizuno N. Heterogeneously
catalyzed liquid-phase oxidation of alkanes
and alcohols with molecular oxygen. New
Journal of Chemistry. 2002, vol. 26 (8). pp.
972-974.

KIMYA PROBLEMLORI 2019 o, 1 an

KiMYA PROBLEMLORI 2019 no.1(17)



110 V.M. ABBASOV va b.

3. Tashmukhambetova J.H., Shokorova L.A.,
Sokolova V.V. et al. New nanoscale catalysts
for the oxidation of hydrocarbons with oxygen
based on metal complexes. Chemical Bulletin
of Kazakh National University. 2012, no.4, pp.
29-37.

4, Litvintsev L.Yu. Oxidation processes in
industrial organic chemistry. Soros Educa-
tional Journal. 2004, vol. 8, no. 1, pp. 24-31.
5. Akkihebbal Krishnamurthu Suresh, Man
Mohan Sharma, Tamarapu Sridhar.
Engineering Aspect of Industrial Liquid Phase
Air Oxidation of Hydrocarbons. Ind. Eng.
Chem. Res., 2000, vol. 39, vol. 11, pp. 3958-
3997.

6. Abbasov V.M., Efendiyeva L.M., Zeynalov
EB. et al. Synthesis of synthetic naphthenic
acids by catalytic oxidation of naphten
hydrocarbons of baku oils in a liquid phase.
Chemical Problems. 2010, no. 2, pp. 258-262.
7. Aliyeva L.I, Afandiyeva L.M., Abbasov
V.M. et all. Study of oxidation process of
naphthene-paraffinic ~ concentrate in the
precense of the reduced graphene oxide
modified by different Mn salts. Processes of
petrochemistry and oil-refining. 2017, vol.18,
no. 3 (65), pp. 202-214.

8. Kuznetsova N.I., Kuznetsova L.1,, Kirillova
N.V. et al. Oxidation of hydrocarbons with
molecular oxygen with the participation of
peroxide compounds formed in situ. Kinetics
and Catalysis. 2005, vol. 46, no. 2, pp. 219-
232.

9. Liang Xuebo, Hu Boyu, Yuan Yongiun et

al. Optimization of aerobic oxidation of
cyclohexane catalyzed by metalloporphyrins.
J. Chem. Ind. And End. (China), 2007, vol. 58,
no. 3, pp. 794-798.

10. Afandiyeva L.M., Abbasov V.M., Ismailov
EH., Nuriyev L.G., Suleymanova S.A,
Aliyeva N.M. Liquid-Phase Oxidation of
Naphthenic Petroleum Hydrocarbons in the
Presence of Chromium and  Cobalt
Nanocomplexes. Theoretical and Experimen-
tal Chemistry, 2017, vol. 57, no. 6, pp. 373-
379. .

11. Efendiyeva L.M. Study of the process of
liquid-phase  oxidation of individual and
petroleum hydrocarbons. The works of young
scientists, 2015, no. 11, pp. 51-58.

12. Efendiyeva LM., Abbasov V.M., Alyeva
L.I et al. Synthesis of Synthetic Petroleum
Acids Based on Naphthene-Paraffinic
Consentrate in the Catalytic Presence of
Reduced Graphene Oxide.  Processes of
petrochemistry and oil-refining, 2016, vol. 17,
no. 4 (65), p. 302-315.

13. Glidewell C. Metal Acetylacetonate
Complexes: Preparation and Characterisation.
/In Inorganic Experiments, Third Edition,
Woolins, D., Ed; Wiley VCH: Weinheim,
Germany, 2010, pp. 109-119.

14. Abbasov V.M, Aliyeva L.I, Efendieva
L.M., Nuriev L.G., Abbasov M.M. Synthesis
of naphthenic acids by liquid-phase oxidation
of naphthenic concentrates with oxygen in the
presence of salts and complexes of transition
metals. Catalysis in Industry. 2014, no.6,
pp.28-32.

NEFT! ‘ .
IN NAFTEN-PARAFIN KARBOHIDROGENLORININ 111

CATALYTIC EFFECT of Cr- AND Mn- ACETYLACETONATES ON OXIDATION OF
NAPHTHENE-PARAFFIN HYDROCARBONS INTO SYNTHETIC PETROLEUM ACIDS
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30, Khojaly ave., Az 1025, Baku, Azerbaijan
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Calaly!fg oxildaliqn process of the naphthene-paraffinic hydrocarbons, extracted from the fraction of
Alzer.bauan oils mixture boiling at 185-329°C has been studied in the presence of atmoshpheric oxygen in
liquid phase. A mixture of Cr- and Mn-acetylacetonates in various ratios had first been used as a catalyst

in the oxidation grocess. The ca/a[;/ic oxidation grocess lasted :or 5 hours at a temgeramre 135-140°C in
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a barbotage type reactor i) p
ge fyp in the the presence of air oxygen. It found that the use of the mixture of these

talysts i i¢ i
2:;:1 Z’fd ; ’('z);“’;)";':‘:]:{ ‘;"55 :‘O'glrilbulgx 10 the increase of the yield synthetic petroleum acids (SPA) and
Shrained ez il al’_d" 5% (yield of SPA ~ 15%, OSPA - 20%). Dependence of the yield of the
studiod and physical—chgn ’fc :I'ld nyagrds on !he‘concenrralion of catalyst, temperature and time was
FEFUEEAYY IR Specironens properties of obtained acids identified, as well as structural properties

Keywords:  naphthene-paraffinic hydrocarbons,

liquid phase oxidati idati ists
acetylacetonates, chelate complexes g 3 xidation, - oxidation  catalysts,

KATA/IHTHYECKOE BOAEHCTBHE Cr- H Mn- ALETH/IAJETOHATOB
HA OKHCIEHHE HA®TEHO-IIAPAOHHOBBIX YITEBOJOPOAOB B
CHHTETHYECKHE HE®TAHBIE KHCJIOThI

B.M. A66acos, JT1.H. Anuesa, .M. Ipenouesa, H.H. Babanast,
L.I0. Pycmamnsi, C.C. Axmedbexosa, A.01. Mycaesa, A.I. I'ynyzade

H ym neg NECKUX POy ww, FO.I M

H i AH Azepbatidocana

AZ 1025, npocn. Xodxcarw, 30,
e-mail: efendiyevalm7@mail.ru. babanlinermin@gmail com

H3yuen npoyecc Hudxko@aswoeo Kamaiumueck020 OKUCTEHUS — HAQMERO-napaduuogsix
y21e8000p0d08, videnennbix u3 dpaxyuu 1835-329°C  cvecu asepbaiiddicanckux Hegme, €
cunmemuvuecxue He@manvie xucromol. Cmeco ayemurayemonamog Cr- u Mn- 6 pasiuunbix
COOMHOWEHUAX — @nepgble  BbliA  UCNOTb306AHA 6 NpOYecce  OKUCTCHUR 8  KAecmee
kamanuzamopa. ITpoyecc kamaiumuyecKo20 OKUCICHUR PeQIUIYEMER 6 medenue 5 4acos npu
memnepamype 135-140°C 6 peaxmope GapGomaxcrozo muna  Kuciopodos 8030yxa.
YCmaHOBJIeHO, ymo npm«eueuue CMECU JMuX  Kamaiu3Gmopos 6 pasiudkbixX COONMKOWCHUAX
cnocobicmeyem noGbLIUERNIIO GbIX00A CUHMEMUNECKIX regmanvix kucaom (CHK) u oxcuxuciom
(OHK) o0 35% (ssxo0 CHK - 15% OHK - 20%). Hayuena 3asucumocmb 6bix00a
CURMEMUNECKUX HeDMAHLIX KUCIOM U OKCUKUCTOM OM  KOHYENmpAaylu Kamarusamopa,
MEMNEPAMYPLI U EPEMERU DEARYUU U ONpEOeaCHbl HUINKO-XUMUNECKNE CE0UCMEA NOTYHERHBIX
a maKxce CMIDYKMYPHbIe OCOGEHHOCMU C  NOMOWbIO HK-cnexmpocikonusecko2o

Kucaont,

Memoda aHaAu3a.

K e cnosa: ¢ napagurocsie  y21e6000poos, Heudxogasnoe  OKuCReHue,
104 3 q )

Kamaausamopbl OKUCTEHUA, auenm.vauemonamb:
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