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Abstract:

The aim of this study is to determine the deposition of the asphalt that occurs during the oil
production process at reservoir pressures. Finding the two refractive index one for crude oil
(STO) and the second for live oil using models and mathematical equations and using the
results of physical tests of reservoir oil (PVT).

Asphalt is a part of heavy sections in crude oil and can be polarized during production
process. Asphalt is defined based on its solubility in solvents or can be defined at which
dissolve in aromatic solvents and do not dissolve in paraffin solvents or is a function of the
solubility of asphalt in crude oil.

Most of the world's oil fields suffer from the problem of deposition of asphalt that
accompanies the process of production of crude oil in all stage from the area near the opening
of the well, tubing pipe, surface equipment, transport pipes, and even reservoirs, causing
many problems such as damage to the oil reservoir .In addition it case blockages in
production pipes, conveyor lines and equipment. Many companies in the world have studied
this problem through many methods and models to understand the conditions of deposition of
asphalt and its causes to find appropriate solutions. The most important reasons for the
deposition of asphalt are the changes in the pressure and temperature and components of
crude oil during the production process and electrostatic shear stresses.

The northern region (Kirkuk, Khabaz, Jambur) suffers from the problem of asphalt
deposition, which causes, blockage in the pipes and production equipment where they are
treated by cleaning the clogged parts with solvents and mechanical processes, and this
requires efforts, time and cases losses in production. The aim of this paper is to identify the
problem, and find solutions for it, and appropriate treatment methods, methods of predicting
the problem, and avoiding or hindering it.

In determining the reservoir pressures at which the deposition of the asphalt in the oil

production process occurs with the refractive index of the crude oil, the problem can be
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solved and the optimal solution of the deposition can be achieved by using several solvents to
dissolve the asphalt deposits of the wells. Toluene is a substance that can be used with its
own safety measures (toluene is a volatile light substance).

It is also preferred to use the technique of coiled tube, in the absence of toluene it is possible

to use kerosene reformate white elite.
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Table (1) PVT Data
Feild Well Formation Bottom Bottom Hole Sampling Saturation
No. Hole Pressure Depth Pressure
Temp. °C (Psig) (mRTKB) (Psig)
Jambur Ja-54 Tertirary 154 2377 1972.5 2945
Khabaz Kz-20 Tertirary 170 3023 2261 2860
Kz-31 Maudud (U. 170 3823 2967 3815
Qamchuga

Kz-14 QamchuqaShuaiba 100.55 3957 3079.9 3700

kirkuk K-357 Shiranish 46 1318 1114 1120
K-252 Kometan 49 1412 1166 1370
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Table (2) Crude Oil Information

Field | Well API Sp. Asphalten Water Salt Ash Pour Viscosity
No. Gravity | e Content Conten | Content % Point @
(Wt%) t % % ’c 80 °F
Cst
Jambur | Ja-54 35.6 0.8467 1.18897 Nil Nil Nil -3 7.4017
2
Khabaz Kz- | 36.1 0.8439 3.32 Nil Nil Nil - 3.1345
20 8
Kz- | 27.8 0.888 2.95 0.05 0.0082 0.033 -18 17.9257
31 5 7
Kz- | 352 0.8487 3 Nil 0.006 Nil -11 9.1403
14 3
kiarkuk K- 29.0 0.8815 3.35 Nil Nil Nil -27 16.5091
357 2
K- 29.9 0.8766 1.82 Nil - - - 15.5322
252 2
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Table (3) Test Stability of Crude Oil and SARA Test

Field Well APL Asphalten | Saturation Resins Aromatics CII Stability of

No. % % % % Crude Oil

Jambur Ja-54 35.62 1.97 72 24.03 3.97 0.9 (Unstable)
Khabaz Kz-20 36.18 3.32 65.35 29.03 5.62 1.98 | (Unstable)
Kz-31 27.85 2.95 66.5 25.55 7.95 2.07 | (Unstable)

Kz-14 35.23 3 63.02 27.81 9.17 1.79 | (Unstable)

kiarkuk K-357 29.02 3.35 62.4 28.34 9.26 1.75 | (Unstable)
K-252 29.92 1.82 49.72 19.46 30.82 1.03 | (Unstable)
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Table (4) Refraction Index (RI) at Deposition and Values for Dead Crude Oil

Dead Crude Oil n C7 At Deposition
Field / RI Function RI Function Asphalt RI Function
Well No. of of Deposition of
Refraction Refraction Rate Refraction
Index Index by Index
(RD) (RI) Dissolved n - (RID)
o
Jambur 1.48232 0.24692 1.3878 0.2359 15% 1.4019 0.2434
/Ja54
Khabaz / 1.48 0.2841 1.3878 0.2359 25% 1.41 0.2478
Kz20
Khabaz 1.5134 0.2459 1.3878 0.2359 15% 1.4066 0.2459
/Kz 31
Khabaz 1.48388 0.28604 1.3878 0.2359 20% 1.4062 0.24572
/Kz 14
Kirkuk /K 1.4975 0.29287 1.3878 0.2359 10% 1.39852 0.24163
357
Kirkuk / 1.495 0.2916 1.3878 0.2359 8% 1.3936 0.2390
K 252
Table (5) Refraction Index (RI) for Live and Dead Oil
Extent of Reservoir Refractive Refractive Stability of Field / Well No.
Deposition Pressure Index for Live Index for Dead Crude Oil
Pressure ( Psia) QOil QOil
( Psia)
2370-200 2377 0.9374 1.48323 2.64 Jambur /Ja54
(Unstable)

3180-75 3223 1.0423 1.4800 1.98(Unstable) Khabaz / Kz20
3815-150 3823 0.7255 1.5134 1.79(Unstable) Khabaz /Kz 14
4578-250 3957 0.699 1.4839 2.07(Unstable) Khabaz /Kz 31

1220-55 1318 1.2789 1.4975 1.75(Unstable) Kirkuk /K 357

1412-45 1.2430 1.4950 1.03(Unstable) Kirkuk / K 252
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Table (8) Weight Fraction, API, Oil Sp. Gr. & Microscopic Test for Precipitating
Asphaltene (Well No.: Jambur-45, Fm.: Jribe)

Sa;:) 1.)1e F‘:: :tgll:)tn API Sp. Gr. Microscopic Test
1 1 36.18 0.8467
2 0.04 39.67 0.8420
3 0.08 41.01 0.8322
4 0.1 41.69 0.8297
5 0.12 42.76 0.8277
6 0.15 43.18 0.8200 On set Precipitating
7 0.18 45.37 0.8146
8 0.2 46.15 0.8137
9 0.25 47.04 0.8030
10 n-C;

Table (9) Weight Fraction, API, RI & Pg; of Asphaltene Precipitating for
Jambur/45 crude oil by n-C;

Sample Weight

NoI.) Fractgion AP RI Fru
1 1 36.18 1.4823 0.2853
2 0.04 39.67 1.3916 0.2379
3 0.08 41.01 1.3953 0.2399
4 0.1 41.69 1.3972 0.2409
5 0.12 42.76 1.3991 0.2419
6 0.15 43.18 1.4019 0.2434
7 0.18 45.37 1.4047 0.2449
8 0.2 46.15 1.4066 0.2460
9 0.25 47.04 1.4113 0.2485
10 n-C; 1.3878 0.2359
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Table (10) Weight Fraction, API, Oil Sp. Gr. & Microscopic Test for Precipitating
Asphaltene (Well No.: Khabaz/20)

Sa;;:) [.)le F\::cifil:)tn API Sp. Gr. Microscopic Test
1 1 36.18 0.8439
2 0.1 39.67 0.8267
3 0.15 41.01 0.8202
4 0.18 41.69 0.8170
5 0.2 42.76 0.8120
6 0.22 43.18 0.8101
7 0.25 45.37 0.8000 On set Precipitating
8 0.28 46.15 0.7965
9 0.3 47.04 0.7925

Table (11) Weight Fraction, API, RI & Pg; of Asphaltene Precipitating for
Khabaz/20 crude oil by n-C;

Sample Weight

NoI.) Fractgion AP RI Fru
1 1 36.18 1.4801 0.2841
2 0.1 39.67 1.3962 0.2404
3 0.15 41.01 1.4008 0.2429
4 0.18 41.69 1.4036 0.2443
5 0.2 42.76 1.4054 0.2453
6 0.22 43.18 1.4072 0.2463
7 0.25 45.37 1.4100 0.2478
8 0.28 46.15 1.4128 0.2492
9 0.3 47.04 1.4146 0.2502
C; 0 1.3878 0.2359
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Table (12) Weight Fraction, API, Oil Sp. Gr. & Microscopic Test for Precipitating
Asphaltene (Well No.: Khabaz/31, Fm.: U. Qamchoqa)

Sa;:) 1.)1e F‘:: :tgll:)tn API Sp. Gr. Microscopic Test
1 1 27.85 0.888
2 0.1 31.55 0.8678
3 0.12 32.92 0.8606
4 0.15 34.74 0.8512 On set Precipitating
5 0.18 35.83 0.8456
6 0.2 36.51 0.8422
7 0.22 37.07 0.8394
8 0.25 38.86 0.8306

Table (13) Weight Fraction, API, RI & Pg; of Asphaltene Precipitating for
Khabaz/31 crude oil by n-C;

“No. | Fracion | AT R Fuu
1 1 27.85 1.5134 0.30076
2 0.1 31.55 1.4003 0.24258
3 0.12 32.92 1.4028 0.24392
4 0.15 34.74 1.40655 0.24592
5 0.18 35.83 1.4103 0.24792
6 0.2 36.51 1.4128 0.24925
7 0.22 37.07 1.4153 0.25058
8 0.25 38.86 1.41905 0.25256
n-C; 0 1.3878 0.23586
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Table (14) Weight Fraction, API, RI & Pg; of Asphaltene Precipitating for
Khabaz/14 crude oil by n-C;

Sample Weight
Nol.) Fractgion AP RI Fru

1 1 35.23 1.48388 0.286037
2 0.05 36.36 1.3918 0.238019
3 0.08 38.1 1.39468 0.239569
4 0.1 38.83 1.3966 0.240601
5 0.12 39.44 1.39852 0.241631
6 0.15 40.7 1.4014 0.243174
7 0.2 42.16 1.4062 0.245738
8 0.22 43.02 1.40812 0.246761
9 0.25 452 1.411 0.248294
10 0 1.3878 0.236

Table (15) Weight Fraction, API, Oil Sp. Gr. & Microscopic Test for Precipitating
Asphaltene (Well No.: Khabaz/14, Fm.: L. Qamchoqa)

Sa;;:) [.)le F\l)?:citgil:)tn API Sp. Gr. Microscopic Test
1 1 35.23 0.8487
2 0.05 36.36 0.843
3 0.08 38.1 0.8343
4 0.1 38.83 0.8307
5 0.12 39.44 0.8278
6 0.15 40.7 0.8217
7 0.2 42.16 0.8148 On set Precipitating
8 0.22 43.02 0.8108
9 0.25 45.2 0.7323
11 n-C; 1.3878
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Table (16) Weight Fraction, API, Oil Sp. Gr. & Microscopic Test for Precipitating
Asphaltene (Well No.: K-357, Fm.: Shiranish)

Sa;:) 1.)1e F‘:: :tgll:)tn API Sp. Gr. Microscopic Test
1 1 29.02 0.8815
2 0.05 30.38 0.8791
3 0.08 31.7 0.867
4 0.1 31.91 0.8659 On set Precipitating
5 0.15 343 0.8534
6 0.2 36.22 0.8437
7 0.22 36.89 0.8403
8 0.25 37.63 0.8366
9 0.3 39.63 0.8268
11 n-C;

Table (17) Weight Fraction, API, RI & Pg; of Asphaltene Precipitating for
Precipitating Asphaltene (Well No.: K-357, Fm.: Shiranish)

Sample Weight

NoI.) Fractgion AP RI Pra
1 1 29.02 1.4975 0.2929
2 0.05 30.38 1.3933 0.2386
3 0.08 31.7 1.3966 0.2403
4 0.1 31.91 1.3988 0.2414
5 0.15 343 1.4043 0.2443
6 0.2 36.22 1.4098 0.2471
7 0.22 36.89 1.4120 0.2483
8 0.25 37.63 1.4153 0.2500
9 0.3 39.63 1.4207 0.2528

n-C; 0 1.3878 0.2359
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Table (18) Weight Fraction, API, Oil Sp. Gr. & Microscopic Test for Precipitating
Asphaltene (Well No.: K-252/Kometan)

Sa;;:) [.)le F\l)?:cifil(l)tn API Sp. Gr. Microscopic Test
1 1 29.02 0.8754
2 0.04 30.71 0.8711
3 0.06 31.86 0.8650
4 0.08 32.71 0.8605 On set Precipitating
5 0.1 33.04 0.8561
6 0.15 34.84 0.8495
7 0.2 36.76 0.8402
8 0.22 37.63 0.8354
9 0.25 38.48 0.8313
10 0.27 39.13 0.8281
11 0.3 40.17 0.8230

Table (19) Weight Fraction, API, RI & Pg; of Asphaltene Precipitating
Well No.: K-252/Kometan

ampl Weight
i Nol? ) Fraectgion API RI Pru

1 1 29.92 1.4950 0.2916
2 0.04 30.71 1.3907 0.2374
3 0.06 31.86 1.3922 0.2382
4 0.08 32.71 1.3936 0.2390
5 0.1 33.04 1.3985 0.2416
6 0.15 34.84 1.4039 0.2445
7 0.2 36.76 1.4092 0.2474
8 0.22 37.63 1.4114 0.2485
9 0.25 38.48 1.4146 0.2502
10 0.27 39.13 1.4167 0.2513
11 0.3 40.17 1.4200 0.2530

0 n-C; 1.3878 0.2359
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el g clalhaal);

a, Molecular radius of asphaltene molecule
B, Formation volume factor (RB/STB)

G Molar concentration of component i

C’ Molar concentration at a reference condition
v Volume fraction

Fri Function of n,Fg; = (n-1)/( n’+2)

h Plank’ s constant

n Refractive index

N, Avogadro s number

P Pressure(Psi)

Py Bubble point pressure(Psi)

Pri RI at onset of asphaltene prciptation

P;* PRI calculated from solvent-to-precipitant ratio
r distance between centers of two molecules
R Radius of spherical particle

R; Gas constant

R Molar refraction of component i

R Dissolved gas content (scf/STB)

T Temperature (°C)

\% Molar volume

W, Weight percent

X Mole fraction

CII Colloidal instability index
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