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AEROBIC OXIDATION OF NAPHTHENE-PARAFFIN HYDROCARBONS
MIXTURE OF BAKU OILS UNDER THE INFLUENCE
OF VARIOUS CATALYTIC SYSTEMS
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This paper presents the results of liquid phase oxidation of naphthenic-paraffinic hydro-
carbons obtained from 217-349°C fractions of Baku oils in the presence of Cr-Mn salts of natu-
ral petroleum acids, and catalysts based on the precipitation of Cr,Mn salts on a copolymer
consist of styrene and butoksimetilemetakrilate at a temperature 135-140°C. Synthetic petro-
leum acids have been isolated from these oxidate and was proved that using catalytic compos-
ites with minimal amount of metals (0.3% for raw materials) increased the catalytic activity,

acid number and yield synthetic petroleum acids.
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Currently organic acids are one of the most
widely used product as raw materials in the
chemical and petrochemical synthesis [1]. Mo-
reover, there is a great need for acids contain
naphthenic ring in its radicals, as they make pos-
sible to obtain products with a higher exploitation
properties. Thus, it is possible to synthesize addi-
tives to improve the quality of diesel fuel, high
effective corrosion inhibitors, bactericides, con-
servation fluids, siccatives to lacquer-dye sub-
stances and surfactants on the bases of metal
salts, oxygen, nitrogen derivatives of the synthetic
petroleum acids (SPA) [2-6]. Baku oils are their
main source since synthesis processes of such
acids were not developed. However, amount of
natural petroleum acids (NPA) separated from
these oils are limited and contain phenol deriva-
tives as ballast [7]. Therefore, the growing de-
mand for oil acids and as well as lack of natural
resources and being in the form of complex mix-
tures makes actual the researches on synthesis of
oil acids in synthetic way. In this regard, synthesis
of SPA on the basis of diesel distillate of Baku
oils and creation of high quality and industrially
important products on the basis of SPA is scien-
tifically important and practically significant.

One of the prospective methods for obtain-
ing SPA is aerobic oxidation of naphthene-
paraftinic hydrocarbons of oil fractions with mo-
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lecular oxygen [8-11]. For this purpose, Azerbai-
jan oil's fraction boiled at 217-349°C temperture
was dearomatizied and oxidised in the presence
of various catalytic systems as a research object.
Dearomatization process was carried out by ex-
traction method. N-methyl pyrrolidone (NMP)
was used as extractant and extrac-tion process
was carried out at room temperature in 4 stage. It
has been determined that, after the fourth stage of
extraction process the residual amount of aro-
matic hydrocarbons in the fraction is ~ 1%.

Some physical-chemical indicators of frac-
tion were determined before and after dearomo-
tization, UV spectrum was taken at Jenway 6850
UV / VIS spectrophotometer. UV spectrum of the
samples are given in figure 1.

Naphthene-paraffinic hydrocarbons obtai-
ned after dearomatization diesel fraction was
oxidized 5 hours with air oxygen at a 135-
140°C temperature, at sparging type reactor in
the presence of various catalysts. In the oxi-
dizing procces Cr and Mn salts of natural oil
acids (NPA Cr, NPA Mn) [13] and metal com-
posites, first, obtained by precipitated Mn and
Cr salts of NPA to purificated structure block co-
polymer synthesized with “live” radical mecha-
nism by a 90: 10% mass ratio of butoxymethyl
styrene ester of methacrylic acid with other com-
ponents, was used as catalysts.
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Fig. 1. UV spectrum of diesel faction before and after the dearomatization

Table 1

The oxidation results of salt of NPA compounds of naphthenic-paraffin hydrocarbons mixture in the
presence of catalytic component

Acid number of oxi- SPA NPA
Composition of date, mg KOH/g
the catalyst - - - -
Yield, % acid number, mg Yield, acid number, mg
mas KOH/g wt.% KOH/g
The concentration of catalyst, 0,2% mas
NPA Cr 59,2 22.1 132 4.1 115.8
NPA Mn 36 10.1 130.7 3 117.6
The concentration of catalyst, 0,3% mas
NPA Cr 53,8 17.8 134.2 8.7 116.2
NPA Mn 36,7 12.8 131.1 3.5 110

Stabil free radical-4—carboxyamide-2,2,5,5—
tetramethylpyrroline—1—oxsil and radical initiator
of mentioned block copolymer styrene in the
presence of cumene hydroperoxide with butoxi-
methyle ester of metacryle acids of styrene mac-
romonomeres obtained from mass polymerizations
were synthesized at the inert enivorenment in the
presence of radical initiator in “live” radical
mechanizm with block copolymerizations.

Catalytic metal composites developed on
the basis of Mn, Cr salts of NPA and synthe-
sized block copolymer are obtained by precipi-
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tating the Mn or Cr salts of natural petroleum
acids and benzene solutions of block copolymer
in alcohol.

Samples prepared in 4:1 vo 10:1 mass ra-
tio according to Mn NPA or Cr NPA salts of
block copolymer were used as a catalyst. In ad-
dition to this, metal composite sample that pre-
pared by mixtures of Cr and Mn salts of NPA
with 3:1 mass ratios block copolymer with 4:1
mass ratios used as catalysts. The results of
oxidation processes are given in table 1 and 2.
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Table 2

The oxidation results of metal composite compounds of naphthenic-paraffin hydrocarbons mixture
in the presence of catalytic component

Composition of the catalyst Acid number of SPA NPA
(0.3% for raw materials) oxidate, mg Yield, acid number, Yield, acid number, mg
KOH/g Y%mas mg KOH/g Y%mas KOH/g
Block copolymer : NPA Mn
=10:1 60 14 153 11 121.3
Block copolymer: NPA Mn
=4:1 62 18.8 126.4 8 110.2
Block copolymer :
NPA Cr=10:1, 58 16.7 149.5 7.8 112,1
Block copolymer : (NPA
Cr:Mn=3:1)=4:1 49 14.5 128 7.2 109.8

As seen from table 1 and 2, in compari-
son to Cr and Mn salts of NPA as catalytic sys-
tem higher acidic number mixture were ob-
tained in the presence of metal composite com-
pounds. It is known from literature, acid forma-
tion in the oxidation process of petroleum hy-
drocarbons occurs only as a result of the de-
composition hydroperoxides. Variable-valency
metal salts and complexes accelerates the de-
composition of hydroperoxides [15].

Free radicals are produced as a result of
decomposition of hydroperoxides and they ac-
tivate oxidation process of hydrocarbons in the
presence of oxygen. Catalysts by generating
intermediate complexes with hydroperoxides
provide transfer of electronic charge. As a re-
sult salt’s metal oxidizes and reaches higher
valence state and hydroperoxides esealy de-
compozed by forming active centers. In the
next stage, metal is restored by contacting once
more with hydroperoxides in a high oxidation
state and leads to creat a new active centers
from hydroperoxides.Catalyst in the oxidation
process as the transition metal salts, metal ions
plays catalytic center role also in Cr and Mn
composite components obtained on the basis of
block copolymer. In this case, formation of the
free radicals occur more rapidly as a results of
active centers dispensed through the surface in
a catalytic system obtained on the basis of Cr
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and Mn salts and block co-polymer regulated
structures of styrene with butoximethylme-
tacrylate. For this purpose to obtain (~3-4 time)
higher acidic number SPA and OPA even very
small concentration of metal ions amounts in
composite content developed compared with
NPA salts.

Structure of SPA obtained by oxidization
of naphthene-paraffinic hydrocarbons in the
presence of investigated catalysts was studied
by IR spectral analysis and appropriate func-
tional groups has been determined.

Thus, metal composite compounds, used
as a catalyst for aerobic oxidation of naphthene-
paraffinic hydrocarbons separated from Baku
oils in liquid phase, completely reflect the regu-
larity of the oxidation reaction and make possi-
ble to obtain of synthetic petroleum and oxya-
cids with high yield.
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BAKI NEFTLORININ NAFTEN-PARAFIN KARBOHIDROGENLORI QARISIGININ MUXTOLIF
KATALITIK SISTEMLORIN TOSIRiLO AEROB OKSIiDLOSMOSI

V.M. ABBASOV, M.C. iIBRAHIMOVA, L.M. OFONDIYEVA,
L.H. NURIYEV, F.Y. YUSIFZADO, T.0.IBRAHIMOVA, N.O.RZAYEVA

Toqdim edilmis mogalodo Baki neftlorinin 217-349°C fraksiyasindan ayrilmis naften-parafin karbohidrogenlori
qarisigmin tobii neft tursularinin Cr, Mn duzlar1 vo bu duzlarin stirolun metakril tursusunun butoksimetil efiri ilo blok
birga-polimerlorino ¢okdiiriilmasi ilo alinmis Kkatalizatorlar istirakinda, 135-140°C temperaturda maye fazada
oksidlosmo prosesinin todgigindon alinmis naticolor verilmisdir. Oksidlosma mohsulu olan oksidatdan sintetik neft
tursular1 ayrilmig vo siibut edilmisdir ki, torkibindo minimum miqdarda metal ionlar1 saxlayan katalitik kompozitlor
istirakinda sintetik neft tursularmin ¢iximi vo tursu adadi yiiksok olur.

Acar sozlor: dizel fraksiyasi, ekstraksiya, oksidlasma, oksidlogma katalizatorlari, sintetik neft tursulart
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AJ9POBHOE OKHUCJIEHUE CMECH HA®TEHO-TAPA®UHOBBIX YI'JIEBOJOPOJOB BAKHHCKHUX
HE®TEW B IPUCYTCTBUH PA3JIMYHBIX KATAJJATHUYECKUX CHUCTEM

B.M. Ab66acos, M.JI. UoparumoBa, JI.M. Ddenaunena,
JL.T. Hypues, @.10. FOcud3ane, T.A. Uoparumona, H.A. P3aeBa

B manHO# cTaThe mpeacTaBlIeHBl PE3YIbTATHl KUIKOPA3ZHOTO OKHCIEHNS Ha(hTeHO-apaHOBBIX YTIIEBOIOPO-
JI0B, BbIIENeHHBIX U3 (pakmmu 217-349°C baknuckux Hedredt mpu Temneparype 135-140°C B npucyTcTBHu coiel
MPUPOIHBIX HEPTAHBIX KucaoT Cr, Mn 1 MeTa/uT KOMIO3UTHBIX KaTaMTHUECKUX CHCTeM Ha ocHoBe coneil Cr, Mn n
0JI0K cormonMMepa CTHpONa ¢ OyTOKCHMETHIMETAaKPHIIATOM CHHTE3MPOBAHHOTO 10 MEXAHU3MY «OKUBOW» paJnKaIbHOMN
nonmMepu3anud,. V3 morydeHHBIX OKCHIATOB BhIeNeHbI cuHTeTnaeckrue HedTaabie kucinotsl (CHK) u nokasano, uro
C HCTIONIb30BaHMEM KAaTAIMTHYECKUX KOMITO3UTOB C MHHMMAJBHBIM COJIEp)KaHUEM KoJmdecTBO MeTayuios, (0,3% K cbI-
PBIO), KaTAIUTHIECKasi aKTHBHOCTb, KHcioTHoe yrcio U Beixox CHK yBemmumBaercs.

Kniouesvle cnosa: ouszenvrnas (ﬁpakuuﬂ, IKCmpaxkyus, oOKucjlerue, kamajauzamopbsl, curmemuiecKue He(])m}l—
Hble Kuciomaul
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