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Ilpeocmaenennasa cmamosa noceaujeHa pazoeibHOMY U COBMECHHOMY GIUAHUIO MAZHUM-
HO20 NOAA U HOGOW KOMNO3UYUU, RPU2OMO6aeHHou 6 coomnuouienuu /{ugppon-4201 + BAD = 1:1,
Ha peonozuyecKue coOCMEa GvlcOKOnApagurucmon IMyapscuonnoit nepmu. Ilpu nposeoenuu
a6OpamopHvIX UCC1e008aHUIl UCNOIB306AU KOHUeHmpayuu kKomnosuuuu 200, 300, 400, 500,
600 u 700 2/n. Bhuanue mazHumnozo nona uszyuanu ¢ meuenue 5, 10, 15, 25 u 30 mun. Oépaszey
Heghmu, UcnoIb306AHHBLIL 6 X00€ IKCHEPUMEHM 08, ucciedosanu npu memnepamypax 0,5, 10, 15,
20, 25 °C. B kauecmee evicoKonapagunucmoii Heghmu uUCno1b306aHa NPoodaA, 63aMasn U3 CKea-
scunvl No208 mecmoporncoenusn 28 maa SOCAR. Hzyueno pazdenvnoe u coemecmuoe 61usaHue
MAZHUMHO20 NOA U COCMABA HA MeMnepamypy 3amep3anusi, IQPGHeKmusHyro 6a3Kocms u Koiu-
Yecmeo acphanvmeno-cmoo-napaguHoesIiX omaodiceHuil evlcokonapagdunoson negpmu. Onpeoe-
J1eH0, UMO KOMOUHUPOBGAHHOE 8030€licmeue MAZHUMHO20 NOJIA ¢ KOMRno3uyueil oonee ihghex-
mueno.Takum o6pazom, 6 mo epemsa KaK MAZHUMHOE ROJIE U COCHIAG CHUNCAIOM meMnepamypy
3amep3anus Hegpmu c +17 °C 00 +4 °C u +2 °C coomeemcmeeHHO, NPU COBMECHHOM 6030€liCIEUU
memnepamypa 3amep3anus Hepmu nadaem 00 -2 °C. Ihpexmusnan éa3xocmo macia npu 603-
oeiicmeuu MazHUMHoz20 noias cocmaensem 0,66 Ila-c, npu eo3oeiicmeuu cocmaea — 0,44 Ila-c, npu
coemecmnom gozoeiicmeuu — 0,003 Ila-c. H3yueno enusanue MazHumHozo nojis, COCmasa u Komou-
HUPOBAHHO20 6030€liCMEUA MAZHUMHO20 NOJIA C KOMRO3ZUUUU HA KOJAUYECME0 napaguHoevix om-
J102CeHUll U OnPeoesIeHo UX éauanue memooom «Konogunzepmecmy». Onpeodeneno, umo enuaHue
MAZHUMHOZ0 NOJIA HA RAPAUHOGHlE OMJI0ICEHUA, HAKORUBWIUECA HA nosepxHocmu mecma Kon-
ounzep, cocmaensem 52%, enuanue komnosuyuu — 74%, komounuposannoii gpopmut — 90%.

KiroueBble cjioBa: MarHuTHOE T10J1€, COCTaB, TecT Komadunrepa, Beicokonapaduaucras HedTh, 3 dek-
THBHAs BSA3KOCTh, TEMIIEpaTypa 3aMep3aHus
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The presented article is dedicated to the separate and joint effect of magnetic field and the
new composition prepared in the ratio of Difron-4201 + BAF = 1:1 on the rheological properties
of highly paraffinic, emulsion oil. The sample taken from well number 208 of field May 28 of
SOCAR has been used as high paraffin oil. Separate and joint impact of the magnetic field and
composition on the freezing temperature, effective viscosity and amount of asphaltene-resin-paraf-
fin deposits of high-paraffin oil has been studied. It was determined that the combined effect of the

80 N3B. By30B. XuMus u xuM. Texsonorus. 2023. T. 66. Bpim. 5



H.R. Gurbanov, A.V. Gasimzade

magnetic field with the composition is more effective. Thus, while the magnetic field and composi-
tion reduce the freezing temperature of oil from +17 °C to + 4°C and + 2 °C, respectively, the freez-
ing temperature of oil drops to -2 °C during the joint impact. The effective viscosity of oil under the
impact of the magnetic field is 0.66 Pa‘s, under the impact of the composition it is 0.44 Pa-s, and
during the joint impact it is 0.003 Pa-s. The impact of the magnetic field, composition and the
combined impact of magnetic field with composition on the amount of paraffin deposits has been
studied and their effect has been determined by “Coldfingertest” method. It has been determined
that the effect of the magnetic field on paraffin deposits accumulated on the surface of the Cold-
fingertest is 52%, the effect of the composition is 74%, and the effect of the combined form is 90%.

Key words: magnetic field, composition, Coldfingertest, high paraffin oil, effective viscosity, freezing

temperature
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INTRODUCTION

Currently, the produced oils are very diverse
according to their physico-chemical properties, such
as, viscosity, amount of asphaltenes, resin and paraf-
fins. Oils having such properties are rheologically dif-
ferent and have high freezing temperature [1-4].

The main objective in oil extraction and oil re-
fining processes is to develop technological processes
that will reduce energy loss and prevent additional
losses of hydrocarbon raw materials. Oils with anoma-
lous physico-chemical properties are the solution to
these problems [5, 6].

In this regard, studying the scientific basis of
improving physico-chemical and rheological proper-
ties of anomalous oils with high paraffin and high
freezing temperature is of great importance. All this
creates conditions for the economically efficient pipe-
line transportation of oil and its scientific and techno-
logical efficient transportation through pipelines.
These researches enable the safe transportation of oil
through pipelines [7-10].

Based on the above-mentioned researches, the
impact of high paraffin oils on oil, improving their rhe-
ological properties, and carrying out the transportation
process through new technology have not lost their rel-
evance even today. Facilitating the transportation of
high viscosity oils, reducing viscosity and increasing
the transmission capacity of oil pipelines is one of the
important issues that are constantly in the focus of at-
tention [11-15].

Recently, in order to improve the transport
properties of high-paraffin oils, polymeric substances-
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additives are widely used, which prevent the formation
of a paraffin space crystal lattice in the oil and, as a
result, lower the freezing temperature. Currently, not
any methodology is available for selecting optimal ad-
ditives for any non-Newtonian oil. Since some of the
additives lower the freezing temperature, some lower
the static viscosity, and some lower the dynamic vis-
cosity, it is impossible to determine which of them is
better. The selection of the additive and its concentra-
tion is determined experimentally [16-18].

Also recently, the application of the magnetic
field jointly with other methods of impact has given ef-
fective results. The application of the magnetic field
partially compensates for the role of chemical reagents,
which are expensive and rarely found. Thus, it is pos-
sible to obtain the effect of a solid solution by magnet-
izing solutions of low-concentrated, expensive rea-
gents. It should be noted that there are various scien-
tific-research and mining-testing works on increasing
the effect of various chemical reagents as a result of the
impact of the magnetic field [19-23].

For this purpose, a new composition was pre-
pared, which reduces the consumption of expensive in-
hibitors used against paraffin deposition, and provides
long-term protection of equipment and the downhole
environment from asphaltene-resin-paraffin (ARP)
deposition. In the article, the results of the research
about separate and joint impact of the new composition
and magnetic field on high paraffin oil are investigated.

Research objective is to study separate and
joint impact of the new composition and magnetic field
on high paraffin oil sample.
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METHODOLOGY EXPERIMENT

Physico-chemical parameters of the oil sample
taken from well number 208 of May 28 field for re-
search are presented in Table 1.

Table 1

Physico-chemical properties of high-paraffin oil
Tabnuya 1. PU3UKO-XMMHUYECKHE CBOIICTBA BHICOKOINA-
padunoBoii HedTH

Ne Composition Wegmnglr}lnt;'eg/fo& Definition

1 Paraffin 15.1 SS 11851-85

2 Asphaltene 6.3 SS 11851-85

3 Resin 11.9 SS 11851-85

4 Freezing tgmpera- +17 SS 20287-91
ture,°C

5 | Amount of water 52 -

As it is seen from the table, the oil sample
taken for research belongs to the group of high-paraffin
oils and is characterized by a high amount of paraffin
hydrocarbons.

In laboratory conditions, the freezing tempera-
ture of oil was carried out according to the method of
RD 39-3-812-82 [24]. Determining the amount of par-
affin in the oil was then carried out by the method of
Engler-Glade and adsorption in a Soxhlet apparatus
with freezing at -20 °C. At the same time, the amount of
silica-gel resin and asphaltenes was determined [25].

«Coldfingertesty method being used in the
evaluation of the effectiveness of depressor additives
and determination of the optimal consumption rate was
used in the formation process of ARPD in high paraffin
oil without reagents and with the presence of reagents
[25]. This method is based on the deposition of asphal-
tene-resin-paraffin deposits from oil moving on a cold
metal surface. In the experiments, the mass of oil de-
posits accumulated on the surface of «Coldfingertest»
at temperatures of 0, 5, 10, 15, 20, 25 was determined
by having been weighed on an analytical scale. The
mass share of asphaltene component in the oil deposit
was determined through the separation of asphaltenes
by Golden’s «cold» method, and resin substances were
determined by the chromatographic (calon-adsorption)
method. The new composition was prepared from the
1:1 ratio of Difron-4201 and BAF-1 reagents, and dur-
ing the research, its optimal consumption rate was
700g/t. Viscometric researches were carried out in the
“Reotest-2” rotary viscometer. Depressor additive of
«Difron-4201» is produced by organization «<EKOC»
of the Russian Federation. «BAF-1» reagent is pro-
duced on the basis of local raw materials of Azerbaijan.

RESULTS AND DISCUSSION

The effectiveness of the composition prepared
in laboratory conditions was studied on the emulsion
oil sample taken from well number 208 of the field
May 28.
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Separate and joint impact of the magnetic field
and new composition on asphaltene-resin-paraffin de-
posits in high-paraffin oil was determined by using
«Coldfingertest» method. The results obtained from
the experiment are given in Tables 1-3.

As it is seen from the tables, if the amount of
ARPD from the studied oil sample at temperatures of
0, 5, 10, 15, 20, 25 °C was 16.60, 14.30, 10.20, 7.40,
2.10 and 1.30 g, respectively, the amount of paraffin
deposits accumulated on the surface of the «Coldfin-
gertest» after the impact of the magnetic field was
13.28,10.72, 6.43, 4.29, 1.10, 0.62 g, due to the impact
of the composition it was 10.79, 8.29, 4.69, 2.59, 0.63,
0.34 g, respectively, and after the joint effect, it was
respectively, 8.96 , 6.86, 3.26, 1.92, 0.38, 0.13 g. As it
is seen from the results, since the temperature and com-
position concentration increase, the amount of oil de-
posits accumulated on the surface decreases. In all
three experiments, the highest effect was recorded at
25 °C and was 52% for the magnetic field, 74% for the
composition, and 90% for the joint effect. Therefore,
the joint combination of the magnetic field and compo-
sition has a higher effect against paraffin deposition.

Table 2
Impact of magnetic field on paraffin deposition
Tabauua 2. Bnusinie MATHUTHOTO I10JISI HA OTJIOKEHH e
napaguna

The a}mount of The effect
Temperature, The amquqt _paraffln after the of the mag-
oC of paraffm in |[impact gf t_he mag- netic field.
the oil, ¢ netic field %
(30 min), g
0 16.60 13.28 20
5 14.30 10.72 25
10 10.20 6.43 37
15 7.40 4.29 42
20 2.10 1.10 48
25 1.30 0.62 52
Table 3

Impact of the composition on paraffin deposition
Tabnuya 3. Biusinue KOMIO3UIIUM HA OTJIOKEHHE Mapa-
¢una

The amount of

Temperature, Tpgfa?fr?no:jnnig paraffin after the o-l;r:ﬁeezfsr(:-

°C oil, g impact_o_f the position, %

' composition, g '

0 16.60 10.79 35

5 14.30 8.29 42

10 10.20 4.69 54

15 7.40 2.59 65

20 2.10 0.63 70

25 1.30 0.34 74
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Table 4
Joint impact of the composition and magnetic field on
paraffin deposition
Taoauua 4. CoBMecTHOE BO3/A€elicTBHE COCTABA M Mar-
HUTHOI'O IIOJIA HA OTJIOKCHHUE napaq)nna

me | Tiemourter, | T et o
Temperature,jamount of|. P the composi-
. .. _|impact of the com-| .
C paraffin in o tion and mag-
: position and mag- P,

the oil, g netic field, g netic field, %
0 16.60 8.96 46
5 14.30 6.86 52
10 10.20 3.26 68
15 7.40 1.92 74
20 2.10 0.38 82
25 1.30 0.13 90

Separate and joint impact of the magnetic field
and new composition on the freezing temperature of
high-paraffin oil was studied in laboratory conditions.
This time, concentrations of 200, 300, 400, 500, 600
and 700 g/l of the composition were used. The effect
of the magnetic field was studied for 5, 10, 15, 20, 25,
30 min. In the joint impact, the effect of the magnetic
field in each concentration of the composition was for
30 min. The results obtained during the experiment are
reflected in figures 1 and 2.

As itis seen from Fig. 1 (curve 2), the freezing
temperature of high-paraffin oil decreases consistently
as the concentration of the composition increases.
Thus, the amount of 200 g/l increases the freezing tem-
perature of oil from +17 °C to +12 °C, at 300 g/l to +9 °C,
at 500 g/l to +4 °C, at 600 g/l to +3 °C, at 700 g/l to
+2 °C. Thus, it was determined that the optimal con-
centration of the new composition is 700 g/I. The freez-
ing temperature of the studied oil sample lowers from
+17 °Cto 14, 11, 7, 5 and 4 °C, respectively during the
impact of the magnetic field for 5, 10, 15, 20, 25 and
30 min (curve 1). During the joint impact of the com-
position and magnetic field, the freezing temperature
of high paraffin oil decreases from +17 °C to 10, 7, 2,
-2 and -5 °C, respectively at concentrations of 200,
300, 400, 500, 600 and 700 g/l of the composition. The
conducted experiment once again suggests that the
joint impact is more effective.

Separate and joint impact of the magnetic field
(within 30 min) and newly prepared composition on
the effective viscosity of high-paraffin oil were studied
in laboratory conditions, and the obtained results are
given in table 5.

As it is seen from table 5, the increase in tem-
perature in the range of 5-25 °C without external im-
pact reduces the viscosity of oil from 15.8 to 1.78 Pa-s.
Under the impact of the magnetic field for 30 min, the
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viscosity decreases from 8.01 to 0.66 Pa-s in the spec-
ified temperature range. The viscosity decreases from
5.38 to 0.474 Pa-s at the specified temperatures in the
range of 300-700 g/l of the composition. The viscosity
decreases from 0.2 to 0.003 Pa-s due to both the impact
of the magnetic field (30 min) and joint impact of the
composition (in the range of 300-700g/l concentra-
tion). Thus, from the analysis of the results of the ex-
periment, it is known that the magnetic field reduces
the viscosity by 88.7%, the composition by 91.7%, and
the joint impact by 98.5%. The results obtained once
again show that the joint impact is more effective for
the studied high paraffin oil.

10 1

Freezing temperature "C

200 300 100 500 600 700 3

Upper pointer - Duration of the magnetic field, min
Low indication — The thickness of the compesition, g/l
Fig. 1. The impact of the magnetic field and composition on the
freezing temperature of high paraffin oil: 1-magnetic field,
2-composition
Puc. 1. BiussHue MarHUTHOTO II0JISL U COCTaBa Ha TEMIIEpPaTypy
3aMep3aHus BhICOKoNMapadhuHOBON He(TH: 1-MarHuTHOE TOJe,
2-cocraB

20

17
15

10

= The thickness of the compeosition, g/l

Freezing temperature °C

=l

Fig. 2. Joint impact of the magnetic field (30 min) and composi-
tion on the freezing temperature of high paraffin oil
Puc. 2. CoBmecTHOE Bo3zelicTBUe MarHUTHOro nosst (30 MuH)
¥ COCTaBa Ha TeMIIepaTypy 3amep3aHus BICOKonapaduHOBOi
HepTH

Thus, the results of the experiments carried out
in laboratory conditions can be used to improve the
transportation of high-paraffin oils at low temperatures
in the oil industry with a 1:1 ratio of Difron-4201 and
BAF-1 reagents with a magnetic field.
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Table 5

Impact of the magnetic field and composition on the ef-
fective viscosity of high paraffin oil at different temper-

atures

Tabnuya 5. Bausinne MATHUTHOTO MOJISI K COCTABA HA
3¢ (PeKTHBHYIO BA3KOCTh BhICOKONApaduHOBOIi HepTH

MPH Pa3JMYHBIX TEMIEPATYPax
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Concentra- Oil temperature, | Effective viscosity,
tion/Time °C Pa's
0.00 5 15.8
0.00 10 9.73
0.00 15 6.06
0.00 20 2.37
0.00 25 1.78
Impact of the magnetic field
30 min 5 8.01
30 min 10 5.1
30 min 15 3.5
30 min 20 1.03
30 min 25 0.66
Impact of the composition
300 g/l 5 5.38
400 g/l 10 3.38
500 g/l 15 2.02
600 g/l 20 0.98
700 g/l 25 0.44
Joint impact of the magnetic field and composition
300 /130 min 5 0.2
400 g/l /30 min 10 0,01
500 g/1 30 min 15 0.003
600 g/I/ 30 min 20 0.008
700 g/I/ 30 min 25 0.003
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CONCLUSION

The effect of the magnetic field, new composi-
tion and the joint effect of the magnetic field and com-
position on the rheological parameters of high paraffin
oil sample were studied in laboratory conditions and
their optimal consumption rate was determined.

It was determined that the freezing temperature
of high-paraffin oil decreases from +17 °C to +4 °C due
to the impact of the constant magnetic field for 30 min,
due to the impact of 700 g/l of the composition it de-
creases to +2 °C, and due to the joint impact of both it
decreases to 2 °C.

It was shown that the highest impact was ob-
served in the combined method during the physico-
chemical effect against paraffin deposition in oil by the
«Coldfingertest» method. This time, the protective ef-
fect of the combined method was 90%.

As a result of the experimental study, it was
determined that the minimum value of the viscosity
was within the range of 0.003 Pa-s due to the effect of
the physico-chemical method during the separate and
joint impact of the constant magnetic field and compo-
sition on the effective viscosity of oil.
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