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!interfacial

2 Permeability reduction

? Mineral dissolution

* Osmotic effects

> Desorption of polar oil components
6 viscoelasticity

7 Electrical double layer expansion

& Multi component ionic exchange

? Wettability alteration
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“Electron microscope

“Transmission electronmicroscope (TEM)
YSerial-section electronmicroscopy (SSEM)
Scanning electron microscope(SEM)

PReflection electronmicroscope (REM)

'*Scanning transmissionelectron microscope (STEM)
“Denoising / Noise reduction
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¥Gaussian noise
poisson noise
*°Salt-and-pepper noise
*'Speckle noise
Uniform noise
“Rayleigh noise
*Periodic noise
>Blurred noise
*®Linear filter
*’Min filter
Max filter
»Median filter
®\Wiener filter
*'Gaussian filter
*Guided filter
*Grayscale
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Parameter Feed oil
API gravity (°) ~13
Viscosity at 20 °C (Pa.s) 0.49
Density at 15 °C (g.cm °) 980 kq/m ° 0.98
Sulfur (wt.%) 3.8
Ni (ppm) 56
V (ppm) 150
Ni + V (ppm) 206
Asphaltene (wt.%) 11.3
Simulated distillation, ASTM D2887

10 vol.% 105
30 vol.% 151
50 vol.% 208
70 vol.% 293
90 vol.% 405
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Crude Temperature Conductivity Temperature Conductivity

oil (°C) (nS/m) Cride Ol (°C) (nS/m)
= 22 56.6 | D 22 6.7
40 128.5 40 17.8
A 50 208.8 50 39.7
60 219.3 60 56.1
70 232.7 70 79.0
22 94.9 E 22 14.3
40 209.1 40 48.5
B 50 391.5 50 130.8
60 428.4 60 141.8
70 544.2 70 162.4
22 50.3
40 93.9
c 50 167.0
60 188.7
70 216.1
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14 © MgSO, (measured) | ]

e FeSO, (measured) | .
0 [ " A " L " " " A A A A " 1 A A 1 " L "
0.0 0.5 1.0 15 20 25
mol/kg
0 1330 2660 3990 5320 6650
[mol/m*3]

p — 2660 Kg/mA3

MgSO4

rho = m/V ; [kg/m*3] = [kg)/[m*3]

rho * V =m; [kg/m*3] * [m*3] = [kg]
==> [mol/kg] = [mol]/[kg/m*3] * [m*3] ;
[mol/kg] = 1/rho * [mol/m*3] ;

rho * [mol/kg] = [mol/m*3] ;
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Density

997.0479*exp(5.51232e-05*x) + -1.951337*exp(-2.458488*x)
Viscosity

0.00078793*exp(0.0001957*x) + 8.7043e-05*exp(0.00069599*X)
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