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¥ Particle size analyzer
¥ Normal-Hexadecane
¥ Normal-Pentane
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' Steady State

' Reversible

¥ Rahmani

¥ Population Balance
® Couette device

* Optical microscopy
¥ Image analysis

* Fractals dimansion
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® Stable Asphaltenes

* Flocculated Asphaltenes
¥ Khoshandam

* Alamdari



http://pubs.acs.org/author/Khoshandam%2C+Ali
http://pubs.acs.org/author/Khoshandam%2C+Ali

g

Lawgs @l)d o3lail a9 (6 S o3l alBiole] Coond o il oo ai8 3 Ll 0 Jho ' bp

28,5 plowl ol 5 o3 Sealins (FaiSTyy 0 o] LI ol a5 3 56 51l 56T oS S
13 e 12,5 90 T8 agths Sl by oS 5 slomo 5 etlin] S (5 5l
o 0l Sk 19 CAle 5 33J55 0TS 52 il 8 o VOIT Jgbos )3 i
5l egib A sgas ol jo &3 ojlail sess cl 4o a5 g oo pluil (Pglgs 0,5 5LS
PRkl s b Sunex aSilge Joo a5 odpmy yieg S Vo el ¥ sgus 5l s g oud
.(Khoshandam and Alamdari., 2010) culs cislas
ly S5 Cige by, 3l esliiul 57 e wilge Joo SO 1YoV ) )l ek 5T > 8
Slp a5 0,90 Joe jo 38,5 solawl cuds o pdla] oz o3Il e (eSS e S
2ol @l b VE sk 5 U158 Ojso a0 ) edlans] jlisbe ()b ojlail @98 e (aiben
sy D50 (6§ bawgle b (g9, p Iy Pl oS5 g hp g Sl adlae (pl o a8 )5 LS
Slade SO ey cunds )l .\.u"u...JLo.J e lawgio Had a5 Wow, azs ol 4 g wisly 1,8
(Faraji and Solaimany-Nazar., 2010) o, oo el Sl o5lal G b oo 9 00y iS5 las
Ay Gltnd lp Cumez wlge 5T qwats Gubide Jao SO (V)Y G Ses 5 7 sde

SB35 .05,5 B ime ylag S el ;0 3 ol Ay yiegil ojlasl jo SISl dlaw] slaasgs

' Shear rate

" Dynamic light scattering
¥ Spectrophotometry

¥ Faraji

® Solaimany-Nazar
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¥ Monte Carlo

A Number Average Diameter Asphaltene

* Magbool
' Geometric Scaling
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® Macrostructure
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Abstract

One of the main problems in the production, transmission and utilization of natural oil,
sediment heavy components. One of the main heavy components in crude oil, asphaltene
deposition in oil that is causing a lot of problems. The aggregation and asphaltene
precipitation in the reservoir, the area around the production well, the production of oil
pipelines, wellhead facilities and the crude oil lines. When the conditions governing their
production takes place from an oil reservoir, the terms and conditions governing the
production facility at the mouth of the well after the time changes. This condition causes
the separation of oil and asphaltene deposition and the deposition of them.

With so much has been said about the problems that exist for oil production, the need for
extensive research on this subject is necessary. The problem of asphaltene as a major
problem in many parts of oil production, has been the target of many previous studies and
has a lot of information and prevention of asphaltene precipitation is obtained. But none
of these methods has not fully resolved the problem of asphaltene precipitation. To fix
this problem must first mechanism of aggregation and the formation of asphaltene
particles known cluster and flocculation So that an appropriate solution be found to
prevent this process.

In a new study using population balance method to predict the distribution of clusters of
asphaltene taken into consideration, but there is little information in this regard. In this
thesis, the population balance model was used to study the evolution of asphaltene particle
size distribution. In this model, asphaltene clots form fractal structure as well as the effects
of processes of aggregation and the failure of the particles is considered. Population
balance equation is initially an integral differential equation. . This equation, using
discrete methods of particle size, the number of ordinary differential equations become
the Runge-Kutta method for solving second-order and third in MATLAB software is
used. The accuracy of the method, the comparison between the results obtained from the
population balance model in this thesis with experimental results by Faraji and Soleimani
Nazar (2010) was and the conclusion was that the superposition model with experimental
results is good. The results of this thesis Compared with the model Faraji and Soleimani
Nazar commented that the Monte Carlo method is used. The asphaltene particle size
distribution is such that the first acts of fluid shear rate, the dominance of the process of

gathering the average diameter of processes to increase the number of asphaltene




particles. The number average diameter of asphaltene clusters to achieve the maximum,
because the effect of shear rate on the fluid number average diameter is reduced And after
the lapse of time because the balance of failure and clustering processes, Steady state
number average diameter size of asphaltene clusters is obtained, and after this phase
asphaltene deposition process begins. Also in this thesis to test the effect of two crude oil
asphaltene Gadvan and Sarvak the wettability properties of glass using the contact angle
measuring device is investigated. The results showed that by increasing the contact angle
between the droplet of oil and asphaltene percent more glass surface and therefore surface

wettability from water-wet to oil-wet state changes.

Keywords: Population balance model, Aggregation of asphaltene, Asphaltene particles

of failure, Cluster-number average diameter of asphaltene, Shear rate.
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