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Summary. The results of a study using chromatography-mass spectrometry of Naftalan oil:
medicinal (I-II horizon), fuel (III-IV horizon) and used for medicinal purposes during a year in the
Naftalan health center in order to determine hydrocarbon and biomarker compositions are present-
ed. Terpanes (191), steranes (m/z 217), hopanes (m/z 191) and adamantanoids (m/z 135, 136, 149,
163) were identified for the first time in Naftalan oil. It was noted that medicinal oil contains ap-
proximately 4 times more biomarkers than fuel oil (7.6%; 1.6%, respectively). As a result of a
comparative analysis of biomarker indicators of medicinal and fuel Naftalan oil, carried out on a
biodegradation scale, it was shown that medicinal Naftalan oil belongs to the biodegraded oil type
B-1, stage I-II, with a moderate degree of biodegradation, and fuel Naftalan oil belongs to the
chemical type A2, which is typical for oils with a low degree of biodegradation — stage 1. Based on
the decrease of biomarkers in the composition of Naftalan oil, used throughout the year for treat-
ment, a conclusion was made about their possible participation in the balneological process. Judg-

ing by the geochemical parameters, medicinal and fuel oil has the same genesis.

© 2024 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.

Introduction

Studying biomarkers in oils is very important
for understanding their genesis and geochemical his-
tory, for increasing reliability of prognosis of oil-
and-gas bearing capacity because the complex struc-
tures of biomarkers give the detailed information
concerning their origin. There is practically no in-
formation about biomarkers in Naftalan oil.

Individuality and uniqueness of the Naftalan oil
field are explained (MexTtueB u Axmexadeiinu, 1969;
[uxmamenosa u ap., 2014) by its confinement to
the deep fracture zone. The Naftalan structure is sit-
uated within the Arpa-Samur fracture zone, which at
all times from Paleozoic till now, was the zone of
active display of tectonic movements, conductor of
magmatic melts, ore bearing solutions and seismici-
ty. In the formation of the specific shape of oil the
participation of the underlying fluids is possible,
both as a result of interaction with the organic matter
during its fossilization or at the stage of its transfor-
mation into the oil, and at the interaction of the man-
tle emanations with the already formed oil. At the
same time, emanation of fluids into the paleobasin
and formation of specific conditions of fermentation

of initial organic matter at certain stages of sedi-
mentogenesis, which in principle can explain the
presence of different-type oils within the same field,
seem to be quite probable.

Numerous studies of Naftalan oil have been
conducted for many years, but there are still no clear
understandings about the difference in composition
and properties of naphthenic oil and medicinal
Naftalan oil, and moreover, there is no difference in
composition and properties of Naftalan oil from dif-
ferent horizons: medicinal heavy oil — in upper hori-
zons of the Upper Maykop and fuel light oil — in
lower horizons of the Upper and Lower Maykop.

Objects and methods of research

The aim of this work was to study the bi-
omarker composition of Naftalan oil:

1. Medicinal Naftalan oil from oil base I-II
horizon, filter 151-586 m;

2. Fuel Naftalan oil from petroleum base III-IV
horizon 1 well;

3. A year used medicinal oil from petroleum
base of Naftalan city;
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HC composition and biomarkers investigations
were made by chromatography-mass spectrometry
(GC-MS) on Perkin-Elmer Clarus 680 instrument
having interface with high-efficiency mass-selective
detector Clarus SQ8T. Hydrocarbon chromatograms
were obtained using total ion current (TIC). The
chromatograph was equipped with a quartz capillary
column of 100 m length, 0.25 mm diameter and im-
pregnated with ZB-1 phase. The carrier gas is heli-
um, with a flow rate of 1ml/min. Evaporator temper-
ature 300°C; programmed temperature ramp from 80
to 290°C at a rate of 4°C/min followed by an iso-
therm for 70 min. Ionizing source voltage — 70 eV,
source temperature — 250°C. Methylene chloride
was used as a solvent.

Discussion of results

Hydrocarbon composition of samples of Nafta-
lan oil was determined by the method of chromatog-
raphy-mass spectrometry (babaee u ap., 2017;
babaer u np., 2015; babaes u ap., 2018a). As we

MNaft obr 2 nefichara toplivnaya
obrazec 2 lec tic

can see (Fig.1, Table 1), medical and fuel naphtha-
lene have essential differences in hydrocarbon com-
position, namely Y amount of alkane HC in fuel oil
is 23%, whereas in medicinalutic oil their amount is
only 3.5%; amount of naphthenic HC in fuel oil is
~59.4%, whereas in medicinal oil it is 83.69%.

Values of Pr=4.94; Ph=2.11; Pr/Ph=2.34 have
been calculated for the sample of Naftalan fuel oil
(2). According to the literature data, if Pr/Ph = 1.08 -
2.3, it corresponds to sapropel-humus genesis, i.e.
mixed genesis.

As for Naftalan oil used for medicinal purposes,
its content of alkane HC according to GC-MS data is
~9.1%, naphthenic HC — ~76.79% and aromatic HC
—~14.11 %.

Terpanes, steranes, hopanes and adamantanes
were identified in all oil samples. Here are given
mass spectra plots for calculation of terpanes, ho-
panes (m/z 191), steranes (m/z 217) and adaman-
toids (m/z 135, 136, 149, 163) in the samples of
Naftalan oil (Fig. 2-4).
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Fig. 1. Mass chromatogram of medicinal (a), fuel (b) and Naftalan oil used during the year for medical purposes (c)

Table 1
Hydrocarbon composition of medicinal and fuel Naftalan oil
nealk| i-alk isopr| Y Naphtenes 5y Arenes ¥

Naftalan |~ N enoid| alka- I

/o /o % | nes | mono | bi tri | tetra |penta|DaPNteN| mono |  bi tri | aren
ii)nrslefl' - | 353 | - 353 | 4408 | 353 | 431 | - | - | 8369|233 | 467 | 5111211
2) fuel **| 6,81| 16,12 | 7.05 | 22.93 | 41.7 | 17.14 - 0.53 - 59.37 | 3.7 | 1.76 |12.02| 17.48
ié;sed h. 9.1 - 9.1 4991 |26.57] 0.12 | 0.19 | - 76.79 | 4.13 | 345 | 6.53 | 14.11

*Dif — 0.67; **Dif- 0.22
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Fig. 2. Chromatography-mass spectrum section of hopanes (m/z 191) in Naftalan medicinal (a), fuel (b) and 1 year used (c) oil
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Table 2
Hopane content (m/z 191) in Naftalan oil

Sample 1 - medicinal, % 2 - fuel, % 3- used,%
Hopanes
Ts 4.09 4.21 5.00
Tm 4.02 3.46 3.92
Hos17aH, 18aH,21BH 0.77 1.02 0.67
bisnorhopane
Ha9 Nor- 25- hopane 1.96 1.83 1.33
Adiantane 14.84 10.85 14.69
Diahopane H3o 22 2.04 1.76
Moretane Hao 0.92 1.11 0.68
Oleanane 7.47 5.64 7.44
Hopane Hzo 19.19 24.52 19.89
Moretane H3o 3.06 3.03 2.78
Homohopane Hhs; 15.63 15.78 14.93
Bis homohopane Hs> 10.14 10.34 9.96
Tris homohopane Hhs3 9.45 7.79 7.67
Tetrakis homohopane Hhs4 4.8 5.67 6.00
Pentakis
homohopane Hhss 3.33 2.73 3.29

Geochemical indicators

Ts/Tm 1.01 1.22 1.28
Hhss/(Hhz1-Hhss)
Homohopane index 0.08 0.06 0.08
Hhs4/Hhss 1.43 2.08 1.82
Hao/H3o 0.77 0.44 0.74
17B,210-moretanes
C29 +Cs30 /170,21 B-hopanes 0.12 0.12 0.1
C29 +Cso

To estimate the degree of catagenetic transfor-
mation of oils a number of ratios is used: Ts/Tm;
178, 21a-moretanes Hx +H3o /170,21B-hopanes Hag
+H3o. The Ts/Tm ratio increases with increasing ma-
turity and is 1 in the main oil formation zone and ~
5-10 — in the later stages of catagenesis. It is advisa-
ble to use this indicator to assess the degree of ma-
turity of oils for oils with approximately the same
level of biodegradation. So, for 1 — Ts/Tm = 1.01,
for 2 — Ts/Tm = 1.22.

The hopanes consist of three stereoisomeric se-
ries, viz: 170 (H),21p(H), 17p(H),21a(H), 17p(H),
21B(H)-hopanes. The compounds in the Pa series are
called moretanes. The designations alpha (o) and
beta (B) indicate that the hydrogen atoms are below
or above the ring plane. The ratio of 17f8,21a-
moretanes Cy +C30 / 17a,21B-hopanes Hxo +Hjzo
decreases with increasing thermal maturity and
reaches 0,05 (equilibrium level) in heavily trans-
formed oils. For Naftalan oil sample 1 this coeffi-
cient is 0.16 whereas for sample 2 — 0.09 (Table 2)
(Ten Haven et al., 1992).
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It should be noted that due to the high degree of
biodegradation of the studied oils, the calculated
maturity parameters probably do not correspond to
real values.

To determine the genotype of OM it is neces-
sary to use the obtained indices and relations in
combination with other geological indices and geol-
ogy of the region. The relative distribution of Hhs;-
Hhss homohopanes is used as an indicator of the ox-
idation-reduction environment in sedimentogenesis
and diagenesis. The ratio of Hhss / (Hhs; - Hhss)
homohopanes is called the homohopane index. The
index describes the aeration of the sedimentation
basin, like Pr/Ph, but of a different chemical nature.

Relatively high concentrations of homohopane
Hhss indicate marine conditions of sedimentogenesis
and reductive conditions of diagenesis (Nazir, Faz-
eclat, 2014). Relatively low concentrations of Hhss
indicate suboxidative or weakly reducing conditions.
In our case, homohopane index for Naftalan medici-
nal oil is 0.08 and 0.06 — for fuel oil. As a result of
secondary alteration (oxidation-biodegradation) the
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homohopane index of Naftalan oils should differ
from actual values and probably increase.

The ratio of Cy9 normethylhopane (adianthane)
to hopane is used to establish the facial-geochemical
conditions for the accumulation of organic matter. It
is believed that in oils formed in terrigenous-
carbonate deposits the adiantane/hopane ratio is
lower than in oils from halogen-carbonate deposits.
In marine anaerobic environments, the ratio of the
concentrations of hopanes Ha9 and Hsy is, as a rule,
below 0.5, and in non-marine organic matter last
ones are greater than 0.8. In oil from OM-rich car-
bonate-evaporite rocks Hxo/Hzp is close to 1 (Clark,
Philip, 1989). In medicinal oil from the Naftalan
field (sample 1), Hyo/H3p is 0.77, and in fuel oil
(sample 2) it is 0.44 (Table 2), which at first glance
indicates a non-marine source of OM for oil sample
1 and marine anaerobic conditions for the accumula-

(x1.000.000)

tion of OM for sample 2. However, the secondary
processes that altered the primary composition of
Naftalan oils do not allow us to come to
an unambiguous conclusion about the sources of
their OM.

The distribution of Cy7, Cas, and Cyo sterane hy-
drocarbons is considered as an indicator of the type of
organic matter (OM). The predominance of the Coo
homologue indicates a large contribution of terrestrial
vegetation to the original organic matter, whereas the
dominance of C7 steranes indicates a significant con-
tribution of zooplankton and algal (Clark, Philip,
1989). In the studied samples of Naftalan oils slightly
prevail of Cy7 steranes (Fig. 3, Table 3). This is not
consistent with the Hao/H3o hopane and Hhss / (Hhs; -
Hhss) neohopane indices due to an imbalance in the
biomarkers of biodegraded oils.
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Fig 3. Plot of the chromatography-mass spectrum of steranes (m/z 217) in Naftalan medicinal (a), fuel (b) and a year used (c) oil
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Table 3 Table 4
Stearanes content (m/z 217) in Naftalan oil Sterols in sample 3 of Naftalan oil used during the year
Sample L Sample fial .

Steranes Y% 1. Medicinal 2. Fuel Steranes % Naftalan oil 3
Diasterane 19.41 15.47 Diasterane 18.64
Sterane 27 22.31 22.79 Sterane 27 21.92
Sterane 2s 17.14 16.63

Sterane 28 18.16
Sterane 29 21.6 20.55
Sterane 21+22 5.37 5.94 Sterane 29 22.36
Sta7: Stas @ Stag 22:17:22 23:17:21 Diasterane/reg.sterane 29 0.83

Comparison of the steranes distribution in
original medicinal oil and in a year used for treat-
ment medicinal oil shows that after medical treat-
ment content of steranes in the oil almost un-
changed (Tables 3 and 4).

Terpanes in Naftalan oils are represented mainly
by tricyclic C19-Cyo (from 20.81 to 28.52) and penta-
cyclic triternenoids (18a (H) oleanane (5-7% RH).
This indicates the presence of continental and higher
vegetation in the initial OM. The 18a (H) oleanane
in the oil clearly indicates the Cenozoic age of the
source rocks.
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H29/H30
115//'\\\
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Judging by the comparative star diagrams of the
geochemical parameters of medicinal and fuel
Naftalan (Fig.4), both samples generally have the
same biomarker-geochemical features.

When considering the ratio of steranes
C27:C23:Cp9 for medicinal and fuel Naftalan oil
(Table 3), almost equal values of steranes C,7 and
Cy9 (phytoplankton and terrestrial plants) were
noted with a lower value of sterane Css (zooplank-
ton), which allows us to judge that we are dealing
with genetically similar oils generated by OM of
identical rocks.
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Fig. 4. Comparative diagram of medicinal and fuel Naftalan according to biomarker-geochemical parameters
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Fig. 5. Comparative diagram of different wells of the Guneshli field according to biomarker-geochemical parameters
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For samples from the Guneshli deposit, all sterane
ratios decrease sequentially from horizon samples: IX
— X — hiatus suite. As can be seen (Fig. 5), the great-
est difference in the diagram is observed in the ratios of
C,7/Coo steranes. When considering the ratio of steranes
C27:Ca5:Cyo, it was noted that the IX horizon is charac-
terized by a predominance of C,7, Cas steranes, and the
X horizon and hiatus formation are characterized by a
predominance of Cyy. The presence of Cy7 sterane indi-
cates the predominance of: phytoplankton, Cs — zoo-
plankton, Cy — terrestrial plants — in the genesis of oil.
It can be assumed that all oil samples from the Gun-

(x1,000.000)

ashli field are genetically of the same type, formed
mainly in marine-type sediments, in which sedimenta-
tion and diagenesis occurred in a reducing environment
(babaes u np., 2018b).

Identification of adamantoids in samples of
Naftalan oil was carried out by chromatography-
mass spectrometry by m/z 135 — alkyladamantanes,
m/z 149 — dialkyladamantanes and m/z 163 — trime-
thyladamantanes according to NIST.

Fig. 6 (a,b,c) shows sections of chromatog-
raphy-mass spectrum of alkyladamantanes for me-
dicinal, fuel and used during the year Naftalan oil.
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Fig. 6. Chromato-mass spectrum section of alkyladamantanes (m/z 135) in Naftalan medicinal (a), fuel (b) and a year used (c) oil
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Table 5 shows the total adamantoid content in
% in samples of Naftalan oil. GC/MS data show that
dimethyl-substituted homologues (Ci» dialkylada-
mantane) have the highest content among alkylada-
mantanes, and the relative concentration of unsubsti-
tuted adamantane is the lowest.

Based on the data in Tables 4-5 for the content
of adamantantoids in medicinal oil and oil used dur-
ing a year, it is shown that the content of dialkyl ad-
amantane decreases by 7% during treatment. This
suggests that the effect of medicinal Naftalan oil,
along with hopanes and tricyclic terpanes, is also
associated with dialkyladamantane.

In Table 6 total quantitative content of bi-
omarkers (%) in samples of medicinal (sample 1),
fuel (sample 2) and used (sample 3) Naftalan oil is
presented. As it can be seen, the content of hopanes
has changed to the greater extent after treatment
procedures, namely in sample 3 there are no olean-
ane, diahopane Hs;, moretane Hso, and the quantity
of hopane Hjo has decreased in 3 times (Table 2). At
the same time, the amount of adiantane, diahopane
H3 and moretane Hyo increased in sample 3.

In our earlier work, we established that one of
the distinctive features of medicinal Naftalan oil is
the presence of a significant amount of hydrosaturat-
ed cyclic hydrocarbons with decahydronaphthalenes
in their composition (m/z—95) ~59.68...60.12%, in
contrast to fuel oil, where the amount of hydrosatu-
rated cyclic hydrocarbons is ~ 5.82..11.21%
(babaeB u ap., 2017; babaes u np., 2015).

ICP / MS method for trace metals and noble met-
als content in Naftalan have shown that, in quantitative
terms, their content exceeds their amount in naphtenic
oils of Absheron (Hanamgxanosa u ap., 2016). The nat-
ural nanodispersed Naftalan oil was studied (I'ynues u
ap., 2017). According to dynamic light scattering data,
the intensity of particles with a diameter in the range
from 100 to 1000 nm was revealed in medicinal Nafta-
lan oil. The fuel oil sample contained particles with a
diameter of 50 nm and below. The diffusion coeffi-
cients for medicinal oil samples were calculated to be
greater than for fuel oil, which obviously also contrib-
utes to the balneological effect. As for the used Nafta-
lan oil, its tendency to aggregate particles with a diam-
eter from 100 to 8000 nm was noted, and particles
above 1000 nm are stable up to 50°C (Martynova et al.,
2022). Comparative studies of Naftalan oil samples
have shown that dynamic light scattering data can pro-
vide a distinctive fingerprint of the used medicinal oil.

By serial dilutions of Naftalan followed by in-
oculation onto a culture of buccal epithelial cells
using a micronucleus test, the toxicity dose of native
Naftalan was established and its non-toxicity was
shown in decimal dilutions (102, 105, 10'®) of phys-
iological solution (I'ynues u ap., 2022).

Judging by the data obtained, we can conclude
that in the process of Naftalan treatment the amount
of all biomarkers is significantly reduced, but to a
greater extent — triterpanes, hopanes and adaman-
tanes, which makes it possible to assume their par-
ticipation in the healing process.

Table 5
Content of adamantoids in Naftalan oil
Sample
Naftalan oil 1. Medicinal oil, % 2. Fuel oil, % 3.Used a year oil, %
Adamantanes, %
C11 (alkyladamantanes) 12.9 15.01 16.41
C12 (dialkyladamantane) 65.29 72.04 58.23
Ci3 (trialkyladamantane) 10.82 11.8 17.95
Table 6
The comparative content of biomarkers in Naftalan oil
Naftalan oils Triterpanes Hopanes Steranes Adamantanes >% 1in oil
sample 1 1.280 0.470 0.160 5.70 7.60
sample 2 0.250 0.040 1.07 0.020 1.60
sample 3 0.057 0.026 0.200 0.140 0.423
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Judging by the data obtained, we can conclude
that in the process of Naftalan treatment the amount
of all biomarkers is significantly reduced, but to a
greater extent — triterpanes, hopanes and adaman-
tanes, which makes it possible to assume their par-
ticipation in the healing process.

Conclusion

For the first time identification of terpanes
(191), steranes (m/z 217), hopanes (m/z 191) and
adamantanoids (m/z 135, 136, 149, 163) in Naftalan
oil was carried out.

Medicinal and fuel oils from the Naftalan field are
biodegraded to varying degrees. This greatly compli-
cates their reliable facial-geochemical conditions of
OM accumulation, correlation, genetic typing and as-
sessment of oils maturity based on the content and ratio
of terpanes, steranes, and hopanes. At the same time, it
can be confidently stated that, along with marine zoo-
and phytoplankton, a significant amount of terrestrial
plants accumulated in the paleobasin. This is con-
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firmed by the high contents of oleanane in oils. In both
fuel and medicinal oils, oleanane is detected in high
concentration (5% and 7% respectively). At the same
time, this biomarker proves the Paleogene—Lower Mi-
ocene age of the studied oils.

Steranes C,7; dominate among steranes both in
fuel and in medicinal oil. The content of adaman-
toids in both oils (medicinal and fuel oils) is approx-
imately the same, the prevailing content of dial-
kyladamantanes — Ci, is the same as in the naph-
thenic oils of Absheron.
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ing with genetically related oils formed by the or-
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Judging by the data obtained, we can conclude
that during the treatment process the amount of all
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panes and adamantanes, significantly decreases in
Naftalan oil, which makes it possible to assume their
healing effect.
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BUOMAPKEPHI HA®TAJIAHCKOW HE®TH

I'yauner U.C.., I'yceiinos JI.A.2, Mapreinosa I'.C.2, Makcakosa O.I1.%, 3eiinanos C.I'.2
Tpesuduym nayuonanvroii akademuu nayk Azepbaiioxcana
AZ1001 baky, ya. Ucmuenanuam, 30
*Munucmepcmeo nayxku u obpasoeanus Asepbatioscancioii Pecnybauxu, Mucmumym 2eonoauu u 2eogusuxu
AZ1143, baky, npocn. I. [{casuoa, 119: martgs@rambler.ru

Pesrome. [pencranensl pe3yabTaThl HcclenoBaHus HadTananckoi Hetu: eueOno (I-11 ropusont), Tommsao# (III-IV ropuzont) n
HCIIONIE30BAaHHOM B JIEYeOHBIX HENIX B TEUCHHE TOfla B 0310pOBHTENBHOM LieHTpe Hadramana Metomom xpoMaro-mMacc-CIEKTpOMETpUH C
LIENTBIO OTPEIENICHHs] YTJIEBOJOPOIHOrO ¥ OGMOMapKEpHOTo COCTaBOB. BriepBrle B HadTananckoil HedTr ObLIa NMpoBeAeHa WICHTH(DHKALS
TepranoB (191), crepanoB (m/z 217), ronanoB (m/z 191) u anamanTanonios (m/z 135, 136, 149, 163). OtmeucHo, 4TO B JiedeOHOM HedTH
TIpUMEpHO B 4 pa3a GoJblue GHoMapKepoB, yeM B ToruBHOM HedH (7.6%; 1.6% cooTBeTCTBEHHO). B pesynbrate cpaBHUTENBHOTO aHAIN3a
OUOMapKepHBIX IOKa3aTenell JeueOHOi 1 TOIUIMBHOM HadTanaHckoi HedTH, POBEIEHHOro Mo IIKate Guonerpananyy, ObUIO MOKa3aHo,
yro sieyeOHast Hedth Hadranana oraocutcst k. OnozaerpaaupoBanHoi Hedru tina b-1, cramus I-I1, ¢ ymepenHoii crenensio Groaerpana-
LMY, a TOIUTMBHAA Ha(TaJIaHCKast HETh OTHOCUTCS K XUMHUYECKOMY THITy A-2, KOTOPBIH XapakTepeH i Hedrelt cinaboii creneHn ouome-
rpamami — craguu 1. Ha 910 ykassIBaeT OTCYTCTBHE H-aIKAaHOB M M3OMPEHOMIOB, TIPUCTAHa, (DPUTAaHA, a TAKKe 3aBBIIICHHBIC 3HAUCHHS
MHOTHX T€OXHMHYECKUX rapameTpoB. CorilacHO IpOBEACHHBIM pacuetaM, cootHomeHune Oneanan/I"oman(30) 1 Moperan/I'onan(30) s
neueOHOI HadTamaHCKOH HedTH, COOTBETCTBYET OHozerpaupoBaHHoil Hedtu Tvra b-1. B HeTsx, HaXomsmmxcst Ha ITOH CTaanH, cTepa-
HBI HE U3MEHEHbI. UTO KacaeTcs TOIUTMBHOM He()TH, TO Ha ec OHOMIeTpajIaluio YKa3bIBacT OTCYTCTBHE B cocTaBe H-ankaHoB Ci7, Cis. Co-
nepxanue m3onpexonno (Pr, Ph) mpeBocxomuT 3HaueHHe H-aJIKaHOB, YTO CBOWCTBEHHO Juisi Hedreil Tuma A-2. CootHomrenus Onea-
Han/I'onan(30) u Moperan/I'onan(30) 171t TOMIMBHON HE(TH TaKKe UMEIOT TAKUE K€ 3HAUCHUS, KaK U I OHOICTPaupOBaHHON HeTH
tuna A-2. [Toka3aHo, 4TO B IpoLecce JISUCHHs! YTIIEBOJOPOAHBIIl COCTaB HE(TH HE MpeTepIie CYIECTBCHHbIX H3MEHEHHMH, 3aTO YMCHbILIH-
JIOCh CyMMapHOE KOJIMYECTBO OHOMAPKEPOB, UTO AAET BO3MOXKHOCTH IPEJIITIONOXKHUTh X YJacTHe B OanpHEoI0rnueckoM npomnecce. Cys mo
TeOXHMMHYECKHIM TTapaMeTpam, JieqeOHast ¥ TOIUTHBHAs He(hTh NMEIOT eIMHBII TeHEe3HC.

Knioueswvie cnoga: nagpmananckas neghpmo, 2eoxumus, y21e6000pOOHbI COCMAB, OUOMAPKeEPbl, XPOMAMO-MACC-CREKMPOMEMpUs

NAFTALAN NEFTIND® BIOMARKERLOR
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Xiilasa. Karbohidrogen vo biomarker torkibinin miioyyon edilmesi ili¢lin xromatoqrafiya-mass spektrometriyasindan istifados
etmoklo miialicovi (I-II horizont), yanacaq (III-IV horizont) vo Naftalan saglamliq morkezinds 1 il arzinds miialicovi magsadler liglin
istifado olunan Naftalan neftinin todqigatinin naticalori toqdim olunur. Naftalan neftinds ilk dofs olaraq terpanlar (191), steranlar
(m/z 217), hopanlar (m/z 191) vo adamantanoidlor (m/z 135, 136, 149, 163) miioyyan edilmisdir. Qeyd edilib ki, dorman neftinin
tarkibinde yanacaqdan toxminan 4 dofo ¢ox biomarker var (miivafiq olaraq 7.6%; 1.6%). Biodeqradasiya miqyasinda aparilan
miialicovi vo yanacaq Naftalan neftinin biomarker gostoricilorinin miigayisali tohlili noticasindo molum olmusdur ki, miialicovi
Naftalan nefti B-1 tipli, I-II moarhalali biodeqradasiyaya ugramis nefto aiddir. Yanacaq Naftalan nefti iso biodeqradasiya doracasina
asasan A-2 kimyavi ndviina aiddir ki, bu da zsif biodeqradasiyaya maruz qalmis olan neftlor iigiin xarakterikdir - I morhala. Bu, n-
alkanlarin vo izoprenoidlorin, pristan, fitanin olmamasi, homginin bir ¢ox geokimyovi parametrlorin haddinden artiq yiiksok
qiymatlori ilo gosterilir. Hesablamalara gora, miialicovi Naftalan nefti {igiin oleanane/hopane(30) vo moretane/hopane(30) nisbati B-1
tipli biodeqradasiya olunmus nefto uygundur. Bu morhslods neftlords steranlar doyismir. Yanacaq neftinin biodeqradasiyasi onun
torkibinde C17 vo Cis n-alkanlarin olmamasi ilo gdstorilir. izoprenoidlorin (Pr, Ph) torkibi A2 tipli neftlor iigiin xarakterik olan n-
alkanlarin doyorini istoloyir. Yanacaq neftinin oleanane/hopane(30) vo moretane/hopane(30) nisbatlori do A-2 tipli biodeqradasiyaya
ugramis neftlors uygundur. Gostarilmisdir ki, interpretasiya zamani neftin karbohidrogen torkibi shomiyyatli doyisikliklers moruz
qalmamus, lakin biomarkerlorin {imumi say1 azalmisdir ki, bu da onlarin balneoloji prosesds istirakini giiman etmoys imkan verir.
Geokimyavi parametrlars géra miialicavi va yanacaq neftlari eyni mongoys malikdir.

Acar sozlor: Naftalan nefti, geokimya, karbohidrogen tarkibi, biomarkerlar, xromato-mass spektrometriya
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