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Determination of Minimum Miscibility
Pressure at carbon dioxide injection for
increase of the oil recovery Factor in
sazaba-field

Abstract

carbon dioxide Gas injection as an Enhanced oil recovery method
is being considered for the Sazaba-field, where to attain the
geological reserves for the field is 253.6 MMm’ of oil and
recoverable reserves is 17.75 MMm® of oil , and actual oil recovery
is only of 3.43% , the oil produced of the field is of heavy type and
viscid , density's to range between 12-15 API and viscosity 30 cp,

Is become oil displacement in gas very effective when to
approach the gas properties and oil Displaced from the same and
they become similar , which when the two phases are achieve of
miscibility complete.

The Minimum Miscibility Pressure is consider less pressure and
by which the miscibility is achieved, for this, its Determination is
very necessary in gas injection processes.

The slim tube test is one of the most widely used techniques and

is accepted as a standard means to measure The Minimum
Miscibility Pressure in the petroleum industry, for this, that method
above consider the essential method for estimate of The Minimum
Miscibility Pressure.
The experimentally correlations for estimate of The Minimum
Miscibility Pressure is consider as a rapid and low cost method if its
compare with using slim tube test , which it is needing to perform
six displacements at six different pressures, The time required to
perform one displacement is more of 8 h. This means all week of
experimental work is necessary to one measure the Minimum
Miscibility Pressure.
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C C,-C -
%: 2(% 6 MC7+ T, °C C2+ MC5+ C2¢)/°C4 MC2+
55 22 209 98.33 14 171.75 18 37.25
50 22 250 121.11 10 216.49 20 33.51
49 23 250 121.11 0 250 10 0
57 26 183.6 84.22 0 183.6 10 0
55 22 209 98.33 16 171.29 20 37.71
50 23 250 121.11 10 215.96 21 34.04
49 23 250 121.11 0 250 21 0
46 25 240.68 115.93 18 200.91 22 39.77
42 1 302 150 35 257.9 1 44.1
42 1 302 150 38 257.9 1 44.1
42 1 302 150 46 257.9 1 44.1
33 24 215 101.67 47 175.09 20 3991
33 24 215 101.67 47 175.09 20 39.91
39 27 258 125.56 24 219.81 23 38.19
31 27 271 132.78 23 233.66 23 37.34
37 25 294.97 146.09 23 257.63 21 37.34
31 27 271 132.78 23 233.66 23 37.34
44 31 231 110.56 27 192.27 27 38.73
33 26 121.91 49.95 15 84.54 10 37.37
23 33 141.74 60.97 41 99.88 29 41.86
24 30 141.99 61.11 41 100.13 26 41.86
54 24 132.12 55.62 17 92.35 20 39.77
22.92 32.08 257.7 125.39 41.47 215.7 27.9 42
23.64 30.36 254.4 123.56 41.47 2124 26.1 42
45.85 24.68 143.7 62.06 18.12 103.81 20.66 39.89
26.57 30.25 24543 118.57 12 206 27 39.43
54.26 24.12 238.15 114.53 17.88 198.15 20.2 40
6 28 175 79.44 43 133.66 24 41.34
33 26 209.81 98.78 16 173.06 19 36.75
33 26 209.81 98.78 16 173.06 19 36.75
33 26 209.81 98.78 16 173.06 19 36.75
33 26 209.81 98.78 16 173.06 19 36.75
33 26 209.81 98.78 16 173.06 19 36.75
32 25 252.21 122.34 0 252.21 21 0
32 25 252.21 122.34 10 222.14 21 30.07
32 25 252.21 122.34 10 208.11 21 44.1
32 25 252.21 122.34 10 194.09 21 58.12
32 25 252.21 122.34 5 222.14 21 30.07
31 27 270 132.22 0 270 23 0
31 27 270 132.22 10 239.93 23 30.07
31 27 270 132.22 20 239.93 23 30.07
46 25 240.68 115.93 18 200.91 21 39.77
46 25 240.68 115.93 18 200.91 21 39.77
32 25 252.21 122.34 28 210.68 21 41.53
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sl MMP 8e Bl Renge Alston | Cronquist | Yuan

Ll L Orr Jsadl Robison Mpa Mpa Mpa
Mpa Mpa Mpa Mpa
39.99 17.826 23.331 39.156 19.231 25.258 9.560
41.369 21411 31.701 40.977 34.269 38.278 12.944
43.437 21.411 31.701 43.664 48.518 46.557 12.944
43.437 15.770 19.070 43.664 20.610 24.150 7.703
39.99 17.876 23.439 38.229 18.924 25.263 9.588
41.369 21411 31.701 40.955 33.894 38.155 12.944
43.437 21411 31.701 43.664 43.861 46.557 12.944
37.235 20.587 29.690 37.113 28.126 32.356 12.146
26.752 26.274 44.369 26.085 83.915 56.618 17.760
25.166 26.274 44.369 23.977 83.915 56.618 17.760
18.961 26.274 44.369 18.050 83.915 56.618 17.760
16.547 18.382 24.557 19.388 18.918 22.202 10.055
18.478 18.382 24.557 19.388 18.918 22.202 10.055
33.274 22.129 33.492 34.358 34.535 36.793 13.644
32.922 23.317 36.522 35.060 39.315 39.406 14.812
34.474 25.587 42.511 35.092 53.072 52.742 17.069
32.922 23.317 36.522 35.060 39.315 39.406 14.812
35.954 19.747 27.687 32.549 24.074 28.956 11.340
36.051 10.499 10.719 38.443 3.117 7.843 3.752
22.201 12.278 13.068 21.641 4.054 9.040 4,926
23.601 12.300 13.100 21.638 4.165 9.135 4.941
38.001 11.433 11.889 37.253 3.866 10.276 4.344
22.105 22.102 33.423 22.435 30.221 31.265 13.616
23.504 21.805 32.680 22.415 29.393 30.427 13.327
37.611 12.447 13.317 36.737 5.068 11.121 5.046
36.611 21.005 30.705 39.908 27.098 28.922 12.550
37.907 20.367 29.160 37.135 28.078 33.727 11.934
24.58 15.062 17.716 21.205 7.276 11.560 7.099
40.3 17.944 23.588 38.337 18.181 21.413 9.650
35.584 17.944 23.588 38.337 18.181 21.413 9.650
37.28 17.944 23.588 38.337 18.181 21.413 9.650
40.838 17.944 23.588 38.337 18.181 21.413 9.650
41.568 17.944 23.588 38.337 18.181 21.413 9.650
41.575 21.608 32.191 43.664 42.440 41.272 13.136
38.976 21.608 32.191 41.119 33.856 34.351 13.136
38.273 21.608 32.191 40.509 30.144 31.531 13.136
37.735 21.608 32.191 39.748 26.625 28.945 13.136
39.672 21.608 32.191 42.618 33.856 34.351 13.136
45.492 23.224 36.282 43.664 50.651 49.135 14.721
40.734 23.224 36.282 41.128 41.050 40.803 14.721
37.418 23.224 36.282 37.478 41.050 40.803 14.721
35.563 20.587 29.690 37.113 28.305 32.356 12.146
37.618 20.587 29.690 37.113 28.305 32.356 12.146
31.247 21.608 32.191 31.344 30.810 32.030 13.136
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o3a 8 535l Adlisall Ul MMP (gyaaal) zlyie) aia olusay Liad

Gl L by Javead) s Alially Ld Allaad) MMP sy L lia g 40l
MMP loal dadiial) el Calida) 4ad cuilS g Lo giall (el CalyaiV)

41.22 % oS lausiall Bladdl calay) @ Orr and Metcalfe ade
33.97 % oS Jansidl Gadll Calpasy) e ¢ g sl salaind gae
4.41 %08 Lassiall lhall Cal i) :ddasall Renge —Robison 4dle

49.93 % oIS Lo siall 3llall Cilaiy) : Alston ae
36.50 % oS Laugiall (3laall Calyai¥) : Cronquist 48d\e
64.15 % oS lausial)l Glhad)l CaliaiY) :Yuan et al idle
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comp mol % (M) mol %
N2 3.09 28.013 0.7
CO2 73.27 44.010 0.6
Cl 21.62 16.043 33.4
C2 1.19 30.070 5
C3 0.51 44.097 5.5
Ic4 0.06 58.123 2.1
C4 0.14 58.123 3.9
IC5 0 72.500 2
Cs 0 72.150 2.8
C6 0 86.177 4.4
c7 0 100.204 9.7
Cs8 0 114.231 8.8
9 0 128.258 7.8
Cl10 0 142.285 8.5
Cll 0 156.312 0.2
H2S 0.12 34.080 4.6
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30.91.72785 % 33.40.1

= 05
(1.8x56+32)"° x42.193
B= 1.9(1.064+0.00686><04699) ~1.986

1.097

MMP = 43.664—4.542x1.097+0.689x1.097> —0.132x1.986 =39.25 MPa

E/; Ci;"C6 Mer: T.°C Car Meco+ 1\16[1\1;[51:
334 309 | 42.193 56 1.9 0.699 | 39.25
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