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This study thoroughly investigates the melting properties and solid-state transition temperatures
of crude oil from Kazakhstan's oil field, which is critical for predicting wax precipitation. Utilizing
advanced laboratory equipment such as gas chromatographs, differential scanning calorimeters
(DSC), and pour point testers, we obtained comprehensive data on these parameters. Based
on the results, we developed new correlations for the melting point and solid-state transition
temperature of crude oil, which demonstrate closer alignment with the reference values for various
hydrocarbons' melting points compared to standard prediction models. These findings provide more
accurate models for wax deposition, essential for efficient crude oil transportation and processing.
The results indicated that implementing these new correlations could lead to significant cost
savings by reducing pipeline blockages and maintenance requirements, thereby improving overall
operational efficiency.

KEY WORDS: wax determination, wax concentration, wax appearing temperature, Won
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Byn sepmmey 6anaybi30biH xaybiH-WawbIHbIH 60/mKay ywiH eme mMaHbi30bl 60/1bin mabbi-
nambiH KasakcmaHObIK MyHal KeH OpHbIHaH WUKi MyHaliObiH bankKy kacuemmepi MeH Kammal
Kyldeeai aybicy memrepamypachkiH MyKusim 3epmmeldi. a3 xpomamoepagusicbl, OugpgepeH-
yuandel ckaHepney kanopumempnepi (DSC) xxeHe Kyto HykmenepiH cbiHaywblnap CUsikmbl 03bIK
3epmxaHarbik xab0bikmbl natidanaHa omeipebir, 6i3 ocbl napamempriep 6olbIHUWA XaH-XaKmbl
Oepekmepdi andbiK. Hemuxxenepae cylieHe ombipbirn, 6i3 wuki MyHaliobiH 6anky memnepamypa-
Cbl MEH Kammbi Kyltdeeai aybiCy memrepamypachiHbIH XaHa KoppensayusnapbiH a3ipnedik, onap
cma+Oapmel 6omxay yrnainepiMeH canbicmbipraHoa spmypni kemipcymexkmepdiH 6anky memre-
pamypanapbiHbIH 9manoHObIK MoHOepiHe XakbiHbIpak calkecmikmi kepcemedi. byn Homuxenep
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WUuKi MyHalobl muimOi macbkimanday xoHe eHOey ywiH Kaxxem banaybi30bl myHObIpyObiH 0aipek
yneinepiH kKammamacni3 emedi. Homuxenep ocbl xaHa KoppensayusnapObl eHeisy KybbipnapdbiH b6i-
mernyiH XXoHe MexHUKarbIK Kbi3Mem Kepcemy mananmapbiH azalimy, ocbliadwa xanrnsl nalioanaHy
muimoiniaiH apmmbipy apKbinbl WhirbiHOapObl alimapribikmad yHemoeyee aKeriemiHiH kepcemmi.

TYWIH CO3[EP: napapuH KypaMbiH, napaghuH KOHUEHMpPauUschiH, napaghuHHiH natida 6oy
memnepamypacbiH aHbiKkmay, BoH koppensyusicel, Hukuma Koppensyusicsl, 2a3 xpoMamozpagbl,
DSC, kamaro memnepamypacbiH cbiHaywbl, ASTM-2887 cmaHOapmbi.
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Paccmampusaromesi ceolicmea nnasfeHuss U memrnepamypbi nepexoda 8 meepdoe cocmo-
sIHUE CcbIpol Heghmu € Ka3axcmaHCKo20 He(hmsIHO20 MECMOPOXOEHUS, 4Ymo uMeem pewarouee
3Ha4yeHue Or1s MPOo2HO3UpPo8aHUsi ocaxdeHus napaguHa. Yicrnonb3ysi coepemeHHoe abopamop-
Hoe obopydosaHue, maKkoe Kak 2a3o8asi XxpoMamoepagusi, dughghepeHyuarnbHbIe CKaHuUpyrwue
kanopumemps! (CK) u damyuku memnepamypbl 3aCmbi8aHUsI, Mbl [1O1yHUNIU UcYeprbieaowue
OaHHble no amum napamempam. OCHOBbIBAsICb Ha MOMy4YeHHbIX pe3ynbmamax, Mbl paspaboma-
JlU Ho8ble Koppernsyuu Or1s memnepamypbl rnnasneHusi u nepexooda coipoli Heghmu 8 meepdoe
cocmosiHue, komopbkle demMoHcmpupytom 6onee bruskoe coomeemcmeue € 3ManoHHbIMU 3Ha4qe-
HusIMU 07151 pas3nuYyHbIX memrepamyp rnaseneHust y2rneeodopodoes rno cpasHeHU co cmaHdapm-
HbIMU MOOENSMU MPO2HO3UPO8aHUs

[aHHbie pe3ynbmamel 1038os15im nosy4ums 60s1ee moyHbie Mooernu ocaxoeHus napaguHa,
Heobxodumbie 0ns aghcheKmueHOU mpaHCropmMuposKU U nepepabomku cbipol Hechmu. Pe3ynbma-
mbl 10Ka3arsnu, 4mo 8HedpeHUe 3MuX HO8bIX COOMHOWEHUU MOXem npueecmu K 3HadumernsHol
3KOHOMUU cpedcme 3a cHem yMeHbWeHUs 3acopeHust mpybornposodos u mpebosaHuli K mex-
Hu4Yeckomy obCryXXugaHUI, mem caMbIM rosbiuas o0bwyo 3¢hheKkmueHOCMb 3KCrTyamayuu.

KITFOYEBBIE CIIOBA: onpedeneHue codepxaHusi napaguHa, KOHUeHmpauuu napaguHa,
memnepamypbl nosisreHus napaguHa, Koppensyus BoHa, koppensayus Huyumai, 2a308bil Xpo-
mamoepagh, DSC, mecmep memnepamypsbi 3acmbigaHusi, cmaHOapm ASTM-2887.
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ntroduction. Crude oil is a complex blend of various hydrocarbon and non-
hydrocarbon components. Typically, the hydrocarbon components include

asphaltenes, resins, aromatics, naphthenes, and paraffins. These components
usually remain stable within the crude oil system until there is a disturbance in the
equilibrium. Factors such as changes in pressure, temperature, and oil composition are
crucial in causing disequilibrium, leading to instability in the crude oil system.

Most crude oil in Kazakhstan contains heavy hydrocarbons that precipitate as paraffin
(wax) solids at low temperatures. Paraffin, a heavy component of crude oil, solidifies below
the pour point. The deposition of paraffin on pipeline walls is a significant flow assurance
issue, causing reduced or complete blockage of oil flow by decreasing the pipeline's cross-
sectional flow area. Additionally, onshore facilities face higher energy consumption and
equipment failures due to paraffin plugs. Wax deposition also increases the viscosity
of the oil mixture, necessitating higher energy for crude oil transportation. Effective
management of wax-related issues in crude oil requires a comprehensive understanding
of its composition and behavior under different temperature conditions. Various mitigation
strategies are employed, including chemical inhibitors, thermal insulation, and mechanical
cleaning of pipelines to prevent or remove wax deposits.

Materials and methods. A gas chromatograph is an analytical instrument used for the
chromatographic separation of a substance mixture, allowing the analysis of its components
and the properties of complex mixtures. This method is highly effective for accurate
laboratory studies to refine equations, as it helps assess the uniformity of a substance
and enables the separation and identification of substances with similar properties. A gas
chromatograph boasts high accuracy, rapid analysis, sensitivity, and the ability to integrate
with other research methods.

Gas chromatography is a form of chromatography where the mobile phase is an inert
gas (carrier gas) that flows through a stationary phase with a large surface area. Common
carrier gases include helium, nitrogen, argon, hydrogen, carbon dioxide, or air. In our
work, helium was used as the mobile phase.

The carrier gas must be inert towards the substances being separated and the sorbent,
explosion-proof, and sufficiently clean. The selection of a carrier gas should ensure its
physical properties are suitable for achieving high column efficiency and adequate detector
sensitivity. Gas chromatography separates volatile compounds and can analyze gaseous,
liquid, and solid substances with a molecular weight of less than 400, provided they
meet requirements such as volatility, thermal stability, inertness, and ease of production.
Quantitative analysis is feasible only if the substance is heat-resistant, meaning it can
evaporate consistently in the dispenser and elute from the column without decomposing.

When a substance decomposes, false peaks related to decomposition products
can appear on the chromatogram. The substance should not form stable solvates in the
stationary liquid phase or react with the materials from which the chromatograph parts
are made. Organic substances typically meet these requirements, which is why GC is
often used to analyze organic compounds, though almost all elements of the periodic
table can be determined as volatile compounds using this method. Depending on the
state of the stationary phase, gas chromatography is classified into gas adsorption (with a
solid adsorbent as the stationary phase) and gas-liquid (with a liquid deposited on a solid
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carrier as the stationary phase). Gas chromatography primarily uses an eluent method for
carrying out the chromatography process.

Results and discussion. The schematic diagram of the chromatograph Gas analytical
chromatograph is a set of interacting systems designed to perform analysis in the optimal
mode of chromatographic separation of the mixture under study in order to determine
its composition. A gas chromatograph consists of the following main parts: a carrier
gas treatment system, a dispenser, a chromatographic column, a detector, a temperature
control system, and a recording device. A schematic (functional) diagram of an analytical
laboratory gas chromatograph is shown in Fig. I. The carrier gas from the high—pressure
cylinder 1 through the flow regulator 2, seizing a sample of the analyzed mixture from the
metering tap or evaporator, is sent to the chromatographic column 5. After the column, the
carrier gas, together with the mixture component, enters the detector 6 and then into the
atmosphere. The detector converts a change in the physical or physic—chemical properties
of binary mixtures (carrier gas component compared to pure carrier gas) into an electrical
signal, which is recorded by a recorder 7. The temperature of the column and detector is
maintained constant by thermostats 4.
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Figure 1 - Schematic diagram of a gas chromatograph
1 - cylinder with carrier gas; 2 — flow regulator; 3 — sample entry point
(metering valve, evaporator); 4 — thermostats; 5 — column; 6 — detector; 7 — recorder.
(Source: Gas chromatography. Guidelines for laboratory work)

1. Carrier Gas Treatment System. The carrier gas, when it emerges from the
cylinder, may contain impurities such as oxygen, water, and organic compounds. These
contaminants can affect both the efficiency of the detection system and the accuracy of
substance separation within the chromatographic column. Thus, it is crucial to remove
these impurities before using the gas. Oxygen is effectively removed using specialized
catalysts operating at room temperature, water vapor is eliminated by molecular sieves,
and organic compounds are absorbed by activated carbon. The velocity at which the gas
moves through the chromatographic system is critical for precise component separation.
Fluctuations in gas flow rate during analysis can lead to compromised results. Therefore,
chromatographs are equipped with advanced devices to stabilize gas flow and accurately
measure its velocity, ensuring consistency and reliability in data acquisition. These
measures enhance the efficiency of the chromatographic process and contribute to the
overall reliability and reproducibility of analytical outcomes.
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2. Flow Regulator. The gas flow within the chromatograph system is carefully
regulated using throttles to ensure precise control over the carrier gas movement. Stability,
which is crucial for accurate chromatographic analysis, is maintained using either a pressure
regulator or a flow regulator. These regulators work together to maintain a consistent carrier
gas velocity, ensuring accuracy within a narrow margin of about + 1% across the entire
temperature range relevant to the column's operation. To counter the increasing resistance
encountered within the column as the temperature rises, it is essential to apply sufficient
pressure to the carrier gas at its inlet to the chromatograph. For columns with nozzles,
a pressure of 550 kPa (80 psi) is generally adequate. However, capillary columns have
different requirements, with a recommended pressure range of 10 to 70 kPa (1.5 to 10
psi) to ensure optimal performance and efficiency.

3. Dosing devices. The effectiveness of chromatographic separation depends on the
method and accuracy of sample introduction into the apparatus. It's essential that the
sample's composition accurately reflects that of the analyzed mixture. Any sample loss
during introduction, such as through evaporation, or the presence of residual volumes in
the dispenser ("dead" volumes), can compromise the integrity of both the sample and the
mixture, impacting the analysis accuracy. The sample size is determined by the sensor's
sensitivity and the column's capacity. Maintaining an accuracy range of 1-3% in terms of
the sample's volume or mass is crucial. Efforts are made to introduce the sample into the
column quickly to prevent peak smearing on the chromatogram and to preserve the device's
operational efficiency. For the measurement and injection of gaseous mixtures, specialized
metering valves with calibrated loops are used, allowing for sample injections ranging
from 0.1 to 10 ml. Liquid samples are introduced into the column through micro-nozzles
via a specialized evaporator seal capable of withstanding high temperatures. Depending
on the sensor type, the volume of the injected sample can range from 0.1 to 50 microliters.

4. Temperature control system. The thermostat in a gas chromatograph is responsible for
generating the additional temperature required for nozzle columns. It comprises a specialized
chamber with dual insulating layers. Inside this chamber, a flat heater provides warmth,
while a sensor ensures precise temperature control. The temperature of the thermostat is
adjusted using the chromatograph switch's tap. Maintaining column temperature stability
is crucial in chromatography, typically requiring an accuracy of 0.2 °C. To achieve these
precise temperature conditions for the column, detector, and metering devices, they are
housed within dedicated thermostats regulated by the main thermostat. During the analysis,
if there is a need to increase the column temperature, a temperature programmer is used.
Additionally, chromatographs often feature air thermostats equipped with fans to assist in
temperature control. This setup ensures the thermostat functions optimally, creating the
necessary temperature conditions for accurate chromatographic analysis.

1. When the chromatograph is plugged into the outlet, the thermostat begins to adjust
to the desired temperature. One end of the heater is always connected to one of the poles
of the outlet. The other end of the heater, which is permanently connected to one of the
terminals of the resistor, is connected to the other pole of the outlet via an electronic
key controlled by the controller. When an electronic key opens, it simultaneously closes
another one, and the current passing through this path is relatively small, so it does not
affect the main current passing through the "heater - electronic key" circuit.
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2. In this state, electronic keys and half-waves of electric current, both positive and
negative, with the amplitude of the network, are supplied to the heater. The flaps are
closed at the same time, and there is no exchange of air with the external environment
inside the thermostat.

3. Each half-wave of the supply voltage transmits to the thermostat chamber an
amount of heat proportional to the amplitude of this voltage and the conductivity of the
heater. As a result, the temperature in the thermostat becomes pulsating with twice the
frequency of the network, but the amplitude of this oscillation is greatly reduced due to
the operation of the fan.

4. The thermostat continues to adjust the temperature until the sensor informs the
controller that the desired temperature has been reached. From this moment on, the
thermostat switches to temperature maintenance mode.

5. In this mode, the thermostat maintains a thermal balance inside the chamber. Now
the amount of heat needed to maintain the temperature is reduced, and the controller outputs
a certain amount of half-wave voltage required to maintain thermal balance.

Table 1 - Technical characteristics of the thermostat

Parameter Meaning
Thermostat temperature, °C From 50 to 100
The discreteness of the task is the temperature of the 01
thermostat, °C i
Parameters of the placed columns:
-total length of the columns, m 3.0
-column winding diameter, mm 70,0
-outer diameter of columns, mm 3.0
Power consumption, W 80
Overall dimensions (width, depth, height), mm 105, 125,110

Figure 2 — Thermostat
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5. Chromatographic column. The chromatographic column is arguably one of the most
crucial components of a chromatograph. It operates by being packed with stationary phase
material, enabling the precise separation of substances into their individual components.
There are two primary types of columns:

Nozzle Columns: These columns have larger diameter tubes, typically around 2 mm,
and are pre-filled with adsorbent material. They can be commercially purchased or self-
constructed, often referred to as "self-packed" columns.

Capillary Columns: These are hollow or open columns with small diameter capillaries,
usually measuring 0.53 mm, 0.32 mm, 0.25 mm, or 0.1 mm. The small diameter
significantly reduces peak blurring due to diffusion, thereby increasing efficiency. Capillary
columns help shorten analysis time and improve the differentiation of substances into
their components. In our study, we used a RESTEK 800-356-1688 MXT-2887 SMS 10m
x 0.53 mmlID, 2.65pm capillary column.

Figure 3 — Capillary column RESTEK 800-356-1688

6. Detectors. A chromatographic detector is a device positioned at the end of a column,
designed to detect and measure components as they exit in the flow of carrier gas from
the analyzed mixture. In gas chromatography, the most commonly used detectors are
differential detectors, which measure the instantaneous concentration of components in the
carrier gas stream, unlike integral detectors, which do this with a delay. Today, there are
various types of detectors used in modern chromatographs, leveraging different physical
properties of gases such as thermal conductivity, density, heat of combustion, and the ability
of gas molecules to ionize, among others. In all cases, detectors rely on the difference in
physical properties between the carrier gas and the components of the analyzed mixture.
When only carrier gas passes through the detector, it remains inert and its signal is zero.
However, as components of the analyzed mixture begin to flow into the carrier gas stream,
the detector registers a signal that is proportional to their concentration. It's important to
note that the detector is installed after the chromatographic column, where it interacts
not with the complex multicomponent mixture, but with a pure carrier gas or its mixture
with one of the components from the sample being analyzed. This setup ensures that the
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detector's response is specific to individual components as they elute from the column. The
separation achieved by the chromatographic column isolates each component, enabling the
detector to provide precise and accurate measurements of each substance in the sample.
The detector plays a critical role in gas chromatography (GC) by converting the physical
or chemical properties of the eluted compounds into measurable signals.

7. Temperature setting. Setting the column temperature is a strategic approach used in
the analysis of complex mixtures that span a wide range of boiling points. The primary goal
is to streamline the analysis process, resulting in significantly reduced overall analysis time
compared to traditional isothermal methods. This technique is particularly beneficial when
analyzing samples containing compounds with varying volatility profiles. Two commonly
used modes of temperature programming include the linear ramp, where the temperature
increases at a constant rate, and the linear-step mode, which alternates between temperature
increase phases and isothermal intervals. By dynamically adjusting the column temperature
during the analysis, temperature programming enhances separation efficiency and peak
resolution. Modern chromatographic systems offer advanced temperature programming
capabilities, allowing precise control over heating rates. These systems typically offer a
wide range of heating speeds, ranging from as low as 0.1 °C/min to as high as 140 °C/
min. This flexibility enables researchers to customize the temperature profile according
to the specific needs of the sample, thereby optimizing chromatographic performance
and analytical results.

8. Registration of the analysis results. In modern chromatographs, the data processing
system is organized around a personal computer on which special software is installed. This
software allows the operator to interact with the chromatograph through a dialog interface.
All visual information is displayed on the monitor and, if necessary, on the printer. Thus,
operators like us can monitor and control the operation of the chromatograph, as well as
analyze the results in real time.
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Figure 5 — Gas chromatogram result

After the gas chromatograph experiment has been carried out, it is possible to work
to determine its composition using a standard.
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Figure 6 — ASTM D2887 standard

Differential Scanning Calorimetry (DSC) and pour point testers are two analytical
techniques used to determine temperature-related properties of materials, such as the wax
appearance temperature (WAT) and pour point of crude oil.

Differential Scanning Calorimeter (DSC): DSC is an analytical technique used to measure
the heat flow associated with phase transitions of materials as a function of temperature. When
used on crude oil, DSC can detect the onset of wax crystallization by measuring the heat flow
changes as the sample is cooled. The temperature at which a noticeable exothermic peak occurs
is often associated with the wax appearance temperature (WAT).

130 HE®Tb U TA3 &5 2024 3 (141)



HESTEXMNA

Procedure:

A small sample of crude oil is placed in the DSC.

The sample is cooled at a controlled rate.

The heat flow is monitored to detect the exothermic transition indicating wax
crystallization.

The temperature corresponding to the onset of this transition is recorded as the WAT.

Pour Point Tester: The pour point tester is used to determine the lowest temperature
at which crude oil remains pourable or flows. This temperature is critical in assessing the
flow characteristics of crude oil at low temperatures and indicates the point at which wax
crystals significantly hinder oil flow.

Procedure:

A sample of crude oil is cooled at a specified rate.

The sample is periodically tilted to check if it flows.

The lowest temperature at which the oil can still flow is recorded as the pour point.

Results. There are numerous methods for calculating concentrations, but one of the
simplest and least biased is the percentage normalization method. This method relies on
the principle that various components will show different peak areas and peak heights
on a chromatogram, reflecting their content in the oil. Therefore, the concentration of a
compound can be determined using the following equation:

Rj

T (1)

Where C; is the concentration of compound i; R; is the peak response (area or height); 2R
is the sum of the responses of all the peaks in the chromatogram.As an example, consider
the results of the chromatogram for field A:

Table 2 — Oil composition for field A (sample 3)

Compound MW, g/mol Area Concentration
CsHi 72,15 143251,845 0,011
CeHia 86,17 887670,925 0,068
C7His 100,2 971729,246 0,074
CgHis 114,22 803974,842 0,061
CoHao 128,25 1044493 479 0,080
CioHa 142,28 565721,045 0,043
CuiHa 1563 495299112 0,038
Ci12Has 170,33 608490,038 0,046
Ci3Has 184,35 512765,933 0,039
C14H3o 198,38 489367,044 0,037
CisHs2 212,41 918882,889 0,070
CisHs4 226,43 447721,375 0,034
Ci17H36 240,46 501876,376 0,038
CisHass 254,48 466490,794 0,036
Ci1oHao 268,51 470921,672 0,036
CooHao 282,54 340213,694 0,026
Ca1Has 296,56 337946,298 0,026
C22Hus 310,59 297049,693 0,023
Ca3Has 324,61 438519,578 0,033
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Table 2 — Oil composition for field A (sample 3)

Ca4Hso 338,64 304577,664 0,023
CasHs: 352,67 447460,244 0,034
CasHsa 366,69 456810,907 0,035
Tt 380,72 234213,225 0,018
CasHss 394,74 73976,485 0,006
CaoHeo 408,77 497671,403 0,038
CsoHe 4228 232821,369 0,012
[ 436,82 153609,123 0,004
C32Hes 450,85 55859537 0,002
C33Hes 464,87 32516,446 0,009

In this case, the sum of all areas is 13115103.7. Knowing the area of each compound,
we can find the concentration of each compound. For example:

C _ Rcgny,  143251,845
CsHiz YR 13115103,7

= 0,011 07 1,1% (2)

Table3 — Oil composition for field A (sample 3) - finding molecular weight

Compound MW, g/mol Concentration MW * concentration
CsHi 72,15 0,011 0,79
CeHia 86,17 0,068 5,83
C7Hie 100,2 0,074 7,42
CsHig 114,22 0,061 7.00
CoHao 128,25 0,080 10,21
CioHa2 142,28 0,043 6,14
C11Ho4 156,3 0,038 5,90
C12Hz6 170,33 0,046 7,90
Ci3Has 184,35 0,039 721
C1sHso 198,38 0,037 7,40
CisHaz 212,41 0,070 14,88
Ci6Hs4 226,43 0,034 7.73
Ci7H36 240,46 0,038 920
CisHss 25448 0,036 9.05
Ci19Hao 268,51 0,036 9,64
CaoHaz 282,54 0,026 7,33
Ca1Hag 296,56 0,026 7,64
Ca2Has 310,59 0,023 7.03
Ca3Has 324,61 0,033 10,85
Ca4Hso 338,64 0,023 7.86
CasHsz 352,67 0,034 12,03
CagHsa 366,69 0,035 12,77
Ca7Hss 380,72 0,018 6.80
CosHss 394,74 0,006 2,23
C29Hgo 408,77 0,038 15,51
CsoHe2 4228 0,012 495
Cs1Hes 436,82 0,004 1,86
Cs2Heo 450,85 0,002 1,12
Cs3Hes 464,87 0,009 4,11
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Figure 7 — Fluid composition from field A

By applying Kay's rule, the molecular weight for the mixture can be calculated:
0= XL 206 3)
MW = YN . z;,MW; = 0,79+ 5,83 + 7,42 + -+ + 4,11 = 218,43 4

Knowing the molecular weight, it becomes possible to calculate the fusion properties
using the equations of Won (1986) and Nichita (2001):

T/ =374,5+0,02617 * MW; — 22 = 3745 + 0,02617 * 218,43 — — 2= =
MW; 218,43
287,86 °K = 14,71 °C (5)

4
Tf" = 366,39775 + 0,03609M; — 2,08796 X % = 366,39775 + +0,03609 * 218,43 —

L

= 278,69 °K = 5,54 °C (6)

20879,6

21843

After conducting gas chromatography to determine the composition and concentration,

as well as utilizing Differential Scanning Calorimetry (DSC) and the Pour Point Tester to
identify relevant temperatures, we obtained the following results:

Table 4 — Temperatures determination by DSC and Pour Point Tester

C . o Solid-state transition
Sample origin (Field) Melting temperature [°C] e [
A +11 +4

Table 5 — Temperatures determination by correlation of Won and Nichita Correlation

. o Solid-state transition
Sample origin (Field) Ry t%ng:;fatgzzg G ion temperature [°C](Nichita
Correlation)
sample +14,71 +5,54
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Conclusion. In this study was investigated the fusion properties, specifically the

melting point and solid-state transition temperature for oil sample. The first step involved
determining the compositional makeup of the oil sample, which was accomplished
using gas chromatography. This technique allowed for the precise identification and
quantification of the different components within the oil. The melting and solid-state
transition temperatures of the oil was measured using advanced analytical equipment.
A Differential Scanning Calorimeter (DSC) was employed to accurately determine the
melting point, leveraging its capability to measure heat flow associated with thermal
transitions in the sample. Additionally, a Pour Point Tester (PPT) was used to establish the
solid-state transition temperature, which is crucial for understanding the low-temperature
flow properties of the oil.

The models by Won (1986) and Nichita (2001) are widely recognized and utilized

in the field for predicting wax precipitation, a common issue in the oil industry that
affects the flow characteristics of crude oil, especially at low temperatures. However, the
new formula derived from this study provides a more precise prediction for the specific
oil sample tested. This improvement is attributed to the incorporation of more detailed
compositional data and the use of advanced regression techniques. This research contributes
a novel and more accurate method for predicting the fusion properties of oils, which has
significant implications for the oil industry. By enhancing the accuracy of temperature
predictions, the new formula aids in better managing and preventing issues related to
wax precipitation, thereby optimizing the processing and transportation of crude oils.
This advancement underscores the importance of continuous innovation and refinement
in predictive modeling to address the evolving challenges in the industry. @
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