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Abstract: The purpose of the research was to study rheological properties of Azerbaijani oils from the
Sangachali and Muradkhanli fields. In order to improve rheological properties of the oil produced from the
Muradkhanli and Sangachali fields, a Russian-made depressant CHILX -2005 additive was used. To
determine the optimal concentration of the CHIIX-2005 and confirm its positive effect on oil and oil
products, control samples were prepared with this additive in oil M-8 and the oil from the above fields with
the calculation of 0.5 kg/t, 0.8 kg/t and 1.0 kg/t. In parallel, similar samples were prepared with the
depressant A3HMHM. The pour points of the samples were investigated at -5°C, -10°C and -20°C on the
rotational viscometer REOTECT-2. It found that the sample with the CHIIX -2005 additive (at the
concentration of 0.8%) in the M-8 oil has a lower pour point (minus 40°C) as compared to a similar sample
with the depressant AsHHH (-32°C). The sample with the depressant CHIIX-2005 (at the concentration of
0.8%) and oil reveals the best rheological properties (minus 38°C versus -30°C). As a result of the studies
carried out, it was determined that the introduction of the depressant CHIIX-2005 improves rheological
parameters of the oil from the above fields, and thereby makes it possible to refuse additional heating in low
temperature areas when pumping oil through the oil pipeline.

Keywords: rheological properties, Azerbaijan oils from the Sangachali and Muradkhanli fields, depressant
CHIIX -2005, depressant AzsHHI.
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Introduction

A significant proportion of the world's complex fluids with a heterogeneous

deposits are deposits of paraffinic oils. About
half of them are highly paraffinic and ultra-high
paraffinic oils, the production of which is
becoming more and more important [1, 2].

Paraffin deposits reduce the useful
section of the tubing and significantly
complicate the oil pumping, increase power
consumption, and result in increased wear and
tear of equipment [3]. In order to eliminate such
drawbacks, special additives are introduced into
the oil, providing them with necessary
rheological properties.

Highly paraffinic oils are rheologically

composition prone to structure formation with
decreasing temperature [4].

For the transportation of highly
paraffinic oils, depressants are often used to
impede the formation of a single crystal
structure of paraffin during oil cooling. The
introduction of a depressant, even in small
amounts, improves oil properties such as
dynamic viscosity and shear stress. At the same
time, the pour point decreases, the effective
viscosity decreases, and thus, the rheological
properties of oil are improved.

Results and discussion

The purpose of the research was to study
rheological properties of Azerbaijani oils from
the Sangachali and Muradkhanli fields.

As is known from the literature, the oil
from the Sangachali area is paraffinic (7.5-8.0%
paraffin), highly resinous (20-22% sulfuric acid
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resins), low-sulfur (0.18-0.20% sulfur) and
contains 46.0% of fractions boiling away at
temperatures up to 350°C [5]. The oil from the
Muradkhanli area is also paraffinic (46.91%
asphaltenes, 39.09% paraffin, 14.0% resin).

To improve the rheological properties of
the oil produced from the Sangachali and
Muradkhanli fields, a Russian-made CHIIX-
2005 depressant [6] additive was used. The
depressant CHITX-2005 is a reagent of complex
action and is designed to reduce the viscosity of

solidification of highly paraffinic and/or high-
viscosity oils during their production and
transportation. The reagent prevents the
formation of paraffin deposits on the surface of
oilfield equipment, reduces the operating and
starting pressure of pipes and increases their
overhaul period.

The depressant CHITX-2005 dissolves in
oil, does not contain organ chlorine compounds,
and has high efficiency at relatively low
temperatures [7].

Main characteristics of the depressor CHITX-2005:

Density at 20°C, kg/m?®

Mass fraction of the active base, %

Pour point, °C

To determine the optimal concentration
of the CHIIX-2005 and confirm its positive
effect on oil and oil products, control samples
were prepared with this additive in oil M-8 and
oil from the above fields with the calculation of
0.5 kg/t, 0.8 kg/t and 1.0 kg/t (Table 1). In
parallel, similar samples were prepared with the

820-920;
10-15;
from -2 to +7.

depressant AsHIU. The depressant AsHUU is a
dialkyl derivative of naphthalene [8]. The pour
points of the samples were investigated at minus
59C, 10°C and 20°C temperatures TOCT-20287-
91 [9] and the dynamic viscosity at the rotation
viscometer REOTECT-2.

Table 1. Pour point depending on the depressant concentration

Pour point °C, depending on the depressant
Samples concentration, %
0.5 0.8 1.0
1. M-8 + depressant CHITX-2005 -33 -40 -40
2. M-8 + depressant AsHUN -29 -32 -36
3. Qil (Sangachali) + depressant CHITX-2005 -30 -38 -37
4. Oil (Sangachali) + depressant AsHUN -27 -30 -34

It found that the sample with the CHITX
-2005 additive (at the concentration of 0.8%) in
the M-8 oil has a lower pour point (- 40°C) as
compared to a similar sample with the
depressant AsHUU (-32°C). The sample with
the  depressant  CHIIX-2005 (at the
concentration of 0.8%) and oil also shows the
best rheological properties ( -38°C versus -
30°C).

The positive effect of the depressant
CHITX -2005 can be explained as being due to
the fact that in the process of catalytic cracking
of oil, the hydrocarbon groups contained in the
reflux enter into long-term interaction with the
depressant to form persistent hydrocarbon
groups which makes it possible to obtain
sufficiently low pour points of oil and oil
products.

As a result of the studies carried out, it was
determined that the introduction of the
depressant ~ CHIIX-2005  improves the
rheological parameters of the oil of the above
fields, and thereby makes it possible to refuse
additional heating in low temperature areas
when pumping oil through the oil pipeline.

To study the effect of oil samples on the
dynamic viscosity, 0.8 kg / t and 1.0 kg/t of
CHITX-2005 additive were added to the
Muradkhanli and Sangachal oils. Measurements
were at -5°C for commodities and 0.8 kg/t
additive oils; at -10°C and -20°C, and at -5°C
for commodities and oils with an additive of 1.0
g/t. The results are presented in Tables 2 and 3
and shown in Figure 1 and Figure 2.
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Table 2. Changes in dynamic viscosity of Muradkhanli oil at different temperatures with/without additives CHITX-

2005 0.8 kg/t and 1.0 kg/t
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| at the different temperatures without additives and
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Table 3. Change in dynamic viscosity of Sangachal

with additive CHITX-2005 0.8 kg/t and 1.0 kg/t
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Table 1 shows the dynamic viscosity of
Muradkhanli oil at different temperatures at
minus 20°C, -10°C and -5°C, respectively,
without the addition of 0.8 kg/t of CHITX-2005
additive. As can be seen from the Table, the
average viscosity reduction at minus 20°C is
19.3%, at - 20°C it is 26.1%, and at -5°C it is
14.2%. This indicates that at low temperatures,
the effect of an excess oil flow decreases at all
speeds; an increase in the rate of viscosity
reduction at a temperature of -5°C is observed
when the amount of added additive is increased
to 1.0 kg/t (18.9;%).

The changes in the dynamic viscosity of
Muradkhanli oil at temperatures of -5°C, -10°C,
-20°C without additives and with the addition of
depressant CHITX-2005 in the amount of 0.8
kg/t and 1.0 kg/t are reflected in Fig. 1 as well.

without additives

with and

scosity off oil

When comparing the results of samples
of 0.8 kg/t and 1.0 kg/t of Sangachal oil additive
at -5°C, it becomes clear that the average
decrease in the viscosity of Sangachali oil
reduces due to the increase in the amount of
additive (Table 3). That is, the viscosity of high-
paraffin oil depends on the amount of additive
added to it, and the additive affects the
structural changes that occur in this oil at low
temperatures. This qualitative change is more
evident in Fig. 2.

Thus, summarizing the research results it
was dete6rmined that the addition of CHITX-
2005 additive to the high-viscosity oils from the
Muradkhanli and  Sangachali  fields of
Azerbaijan under study significantly reduces the
dynamic viscosity of these oils.

[emperatire ch;m}.w;
—+— oil without additives —o— 0,8kg/t with the addition of the depressant THNX-2005 —«— 1,0kg/t with the

addition depressant CHNX-2005

Fig. 1. Changes in the dynamic viscosity of Muradkhanli oil at the temperature of -5,
-10 and -20°C without additives and with the addition of the depressant CHITX-
2005 in an amount of 0.8 kg/t and 1.0 kg/t

without additives

with and

iscosity of oil

Change in

temperatuer change

=+ 0il without additives —o— 0.8kg/t with the addition of the depressant THMX-2005 —x -1.0kg/t with the
addition d 3

epressant CHMX-2005

Fig. 2. Changes in dynamic viscosity of Sangachali oil at the temperature of -5, -10 and -
20°C without additives and with the addition of the CHXII-2005 depressant in the
amount of 0.8 kg/t and 1.0 kg/t
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Conclusion

As a result of the studies performed, it
was determined that the introduction of the
CHITX-2005  depressant  improves the
rheological parameters of oil from the
Muradkhanli and Sangachali fields to thereby
make it possible to refuse additional heating in

low temperature areas when pumping oil
through the oil pipeline.

Addition of CHIIX-2005 additive to the
high-viscosity oils of Azerbaijan reduces the
dynamic viscosity of these oils.
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High-Wax Oil. Territorija “NEFTEGAS” -

NEFTIN NOQL EDILMOSi UCUN DEPRESSATOR
Y.B. Ramazanova

AMEA akademik A.M.Quliyev ad. Asqarlar Kimys: Institutu,
Boyiiksor sosesi, mahallo 2062, Baki, AZ 1029 (+9912) 5149612
e-mail: pishnamazzadeh@mail.ru

Tadgigatin moagsadi Songacal vo Muradxanl yataqlarindan cixarilan Azoarbaycan neftinin reoloji
xassalarini 0yronmokdir. Songagal vo Muradxanli yataqlarindan ¢ixarilan neftin reoloji xassolarini
yaxsilasdirmaq ti¢lin Rusiya istehsali olan CHITX-2005 depressor asqarindan istifado edilmisdir.
CHIIX-2005-in optimal gariligini tayin etmok vo onun neft vo neft mohsullarina miisbat tasirini
tosdiq etmak {igiin bu asqar ilo M-8 yaginda va gostarilon yataqglardan cixarilan neftlordon 0.5 kg/t.,
0.8 kg/t va 1.0 kq/t hesabi ilo sinaq niimunslori hazirlanmigdir. Paralel olaraq A3HWW depressatoru
ilo do anoloji nimunalor hazirlanmisdir. Niimunalorin donma temperaturu menfi 5°C, monfi 10°C
vo monfi 20°C temperaturlarda PEOTECT-2 firlanan viskozimetrinds todqiq edilmisdir. M-8
yaginda CHITX-2005 asqarn olan niimunonin (0.8% qatiligda) A3HWU depressatoru ilo anoloji
nimunays (monfi 32°C) nisbaton daha asagi donma temperaturuna (monfi 40°C) malik oldugu
askar edilmisdir. CHITX-2005 depresssatoru yagda (0.8% gatiligda) homginin yaxsi reoloji xassalor
gostorir (monfi 38°C ilo moanfi 30°C temperaturlarda). Aparilan aragdirmalar naticasinds moalum
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oldu ki, CHITX-2005 depressatorunun totbigi gostorilon yataqlarin neftinin reoloji parametrlorini
yaxsilagdirir Vo bununla da asagi temperaturlu zonalarda nefti nagl edarkon neft kamarinin slava
qizdirmasina ehtiyac qalmuir.

Acar sozlar: reoloji xassalar, Sangagal vo Muradxanl yataqlarindan Azarbaycan nefti, CHITX-2005
depressanti, AsSHUU depressanti

JTEINPECCOPHAS ITPUCAJKA IJISI IEPEKAYKAW HE®TU
10.B. PamazanoBa

Hncmumym xumuu npucadox um. Akademurxa A.M. Kynuesa
Hayuonanvnot AH Azepbaiioscana
Berxwopckoe wocce, ke. 2062, Baxy, AZ 1029 (+9912) 5149612
e-mail: pishnamazzadeh@mail.ru

Llenpto wccnenoBaHus OBLUIO HM3YYCHHE PEOJIOTMYECKHX CBOMCTB as3epOailykaHCKUX HedTen
MectopoxkaeHnii Canrauan u Mypaaxannbsl. Jljig ynydiieHHs PeoJOrHYecKHX CBOWCTB HE(PTH
Mectopokaernii Canradan u MypaaxaHiibl HCIIOJIb30BaNach AenpeccopHas npucaaka CHITX-2005
poccuiickoro mpou3BojacTBa. [ omnpenenenuss ontumanbHoM KoHueHTpamuu CHIIX-2005 u
MOJTBEPKICHUSI €r0 TIOJOXKHUTEIBHOTO BO3JCHCTBUS HAa HEPTh W HEYTEnpomyKTHl OBUIH
MIPUTOTOBIICHBI KOHTPOJIbHBIE MPOOBI ¢ ATOW mpucagkoil B macie M-8 u HepTH yKa3aHHBIX
MecTopoxaeHuit u3 pacdera 0.5 kr/t, 0.8 kr/t u 1.0 kr/t. [TapayeIbHO TOTOBWIIM aHAJIOTUYHBIC
o6pasiml ¢ genpeccantom AsHUM. TemmepaTypy 3acTeiBaHHS 00pa3LoB Hccaenoanu npu -5°C, -
10°C u -20°C ma porammonHoM Buckosumerpe PEOTECT-2. YcramoBneHo, uTto obpaser c
nobaskoit CHIIX-2005 (mpu konuentpauuu 0.8%) B macie M-8 umeer Oonee HUBKYIO
temneparypy 3actbiBaHusi (-40°C) 1o CpaBHEHHIO C AHAJIOTMYHBIM OOpa3lOM C JENPECcCCOpPOM
A3HUMU (-32°C). O6pazen ¢ nenpeccantom CHITX-2005 (B konuentpamuu 0.8%) 1 MacioMm Takxe
MTOKa3bIBaeT Jyuiine peosjorudeckue cpoiictsa (-38°C nmpotus -30°C). B pe3ynbpTaTe NpoBEACHHBIX
HCCIIEIOBaHUM yCTaHOBIJIEHO, 4TO BBeneHue aenpeccopa CHIIX-2005 ymyumiaer peonorudeckue
napaMeTrpsl He(TH YyKa3aHHBIX MECTOPOXACHMW U TEM CaMbIM II03BOJIIET OTKa3aThCs OT
JIONIOJTHUTEIBHOTO HarpeBa B HU3KOTEMIIEpaTypHbIX 30HaX Ipu Iepekauke HedTu uyepes
He(dTenpoBo.

Knrouegwte cnosa: peonornyeckie cBoWcTBa, azepOaiikanckas HedTh MecTopoxkaeHni CaHragan
u Mypanxanunsl, nenpeccant CHIIX -2005, nenpeccant AsHUMN.
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