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SPECIAL CORE ANALYSIS TESTS OF SAMPLES FROM/SANDSTONE RESERVOIRS

INTRODUCTION

The following report presents results of liquid permeability,

wettability and mercury capillary pressure determinations carried out
on samples of cores from oil and gas bearing zones in the Marlin No A-1

well. Additional data, comprising pore size distribution,; permeability

versus fluid saturatigg, and average capillary pressure curves for three

of the zones are also presented. This study was carried out in the
Petroleum Technology Laboratory of the Bureau.

PROCEDURE.& APPARATUS

Four separate sets of core samples totallingv§6 ;ndividual plugs
were selected for the tests; 3T of these were %uinch diéﬁeter plugs for
cépillary pressure;>;2 ofr1%§inch diameter for permeabiiity,“and 17 of 14-
inch diameter for imbibition tests. All plugs were d;émbnd-&rilled
parallel to bedding from slabbed cores, and where'possible, trimmed with
a diamond saw to a length. of 1% inches.

The samples were then extracted with toluene in a Soxhlet-type
apparatus for a period of 24 hours; then dried in-an,oyéﬁ for 24 additioﬁal
hours at J10°C.. Upon cooling; the effective poroéity and absolute
permeability (using dry nitrogen) were determined on each of the plugs.

Capillary:pressﬁre tests on the gginchvdiameteg plugs were the
first to be carried.out. These were conducted in a Ruska-type mercur&
injection apparatus, using a method describedfbyhPugégllgin Petroleum

Transactions, ATME, 1949. Upon extensive evacuation; each of the samples

was subjected to increasing mercury pressure, and the relative mercury

volumes injected at’each pressuré step were mgasufed,

The pressure/volume dgta obtained f;om.t9§tsﬁgg:these 37 samples
were subsequently used to.compile mercury capil}éry pre%éure curves, after
corrections for mercury surface conformance and pump expanS1on had been made.

Average caplllaxy pressure curves for three ;ntervals- 4575'-4643'°

5053'-5098%; and 5120'-5178' were .then constructed from the qulllary test

results on samples from these intervals.




The method of ccnstructiap_(f)ﬁyt;lizes the»relationship between capiliary
pressure; saturation and'pefyedb?}ity!(?igures 38 3% & 40)'of all permeable
(> 10md.) samples; Data points for compiling each of the average capillary
pressure curves (Pigures 415 42 & 43) were selected by reference to figures
38 to 40 using average (nitrogen) permeability valu'es'(corre‘c'ted for
Klinkenbei'g) of 670, 62 and 990 millidarcy respectively.

| Pore size distribution of the samples was determined using

|||||||

the capillary pressure formula ra2¥ cos@ . Values for the average pore
entry radius (r) over a par};j.cular ?aiuratioﬁ/pressm‘e interval were
calculated for each sample. Valiies‘for the other two pa.raméters,& and 9y
representing the surface tension 'éff" mérqury (480 dynes/cm) and the mercury-'
rock contact angle (140°) were taken from the relevant paper by Purcell to |
which reference has already been made_. o

- Permeability tests were next performed on 32 of tl;e 14-inch
diameter ﬁlugso Initially; an equivalent liquid (Klinkenberg) permeability
value was derived for each of the §ampleso This ‘va.lue, representing the
absoluteg undamaged., pefmeability to a non-reactive liquid, was determined
by measuring three or four gas (nitrogen) permeability values in the cares
at several different mean pressures; and éxtrapolating to an infinite
pressure.

Following this, separate pe;'meability tests were carried out
using respecltiv'ely,‘ a de-aerated and filtered kerosens, 1565% NaCl brine,
0.825% NaCl brine and distilled water._ The aqueous phases used were
treated ﬁith 25 'ppm mercuric chloride to prevent possibie pore channel
plugging by ﬁacteria.l ‘

Each of the m,.flgw tes@:s was preceded by extraction and
drying of the samples; #W® permeability measurements were made (average
of three flow rates) after initial displacement of two pore volumes of
fluid through the sample.

A simple test to supplement S 1iquid permeability investigations
was also carried out. For this, a.n additional sample was selected algjacent

)
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to each of the permeability plugs.

i

These samples were disaggregated, and

twd identical volumes (apprqximately 4cc).of each were selected. One of

each volume Wﬁh plaéed-in-é'éfééﬁated cylinder in distilled water (to
promoté = clay swelling); the other in kerosene (to suppress swelling).
After standing undisturbed in the two‘flpids for 24 hours, the solid
volumes of each pair of samples were compared to detect the presence Bf
-any swelling clayé.‘ o

Imbibition tests were condﬁctéd on the final sevén%een:1éhfﬁph
samples to determine their fluid wetting characteristics. This was
accomplished by saturation of the samples with oil (kerosene), and immersing
them in fré%h water for a period_of seven days. PFor samples in which an
immediate positive result was not obtained; adjacent core méferial was
saturyted with water and immgrsed ;q.qi; to test for revers%;(oil) wetting
propertiés; The relative wetfability was determined by nofiﬁg the type and
volume of liquid disblaced from the samples by the immersion fluid after a
'sevenaday period. -
DISCUSSION

Capillary pressure curves, and the permeability;capillary
pressure-fluid saturation combined relationship for three productive zones
are shown in figures {-43. Mercury saturation capillary pressure values are
listed in table 1 to clarify the lower readings in curves shotm in figures
1=37.

Equivalent liquid pefmegbélity results are presenﬁed in figures
44-50. These valﬁés Weré subsequently used as'a basis for ‘the results
shown in tablesAIIIQ IV and IVB in which permeability to keroééne, brine,
and fresh water are all expressed as a percentage of the Klinkenberg values.

Finali&, imbibition test resulfsgjénd the calculated values for
pore sizg distribution fi‘om the capillary pressure curves are presented in
tables.II and Vy, while the electric 1og of the th?ee upper productive
intervals with the relevant samples is shown in figure 51

A comparative examination of the capillary pressure tests reveals
certain si_milaritie‘é between the upper (4575' = 4643") .gasiﬁpioductive

sample material, and the lower oil and water productive sands (5120' - 5178!),
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Average capillary curves from these two zones exhlblt very low initial
displacement: (threshold) pressur389 and low (15=20%) res1dua1 water
saturations. On the other hand9 the average capillary curve;#from the gas
sand at 5053' - 5098' revealed substeptially higher threshold preésuﬁes and
residﬁel Watepﬁsaturations than the_above—mentioned two zones. In addition,
the shape.of‘the average-capillery{preseﬁre_cufve revealed thet irreducible
saturation had not been attained at the ultimege test‘ﬁreeeuie-applied to
samples from this interval. | =

Pore throatw-size &alues calculated from the capillary pressure
tests indicate that’the largest pore throats (97 to 107 microms) ocecur in
core material from the zone at around 4600 feet and from thetoil‘bearing
section at around 5150 feet., The gas productive sandstone at‘i 5070 feet was
characterized by pore throat radii up te,13 microne9 whereas three samples
selected from ﬁ#e gas producing zone at i 1475 feet contained ﬁeasured pore
throats up to 5 microns in radiﬁs. .

Liquid permeabilit& tests made on each of the samples listed in
tables III and IVQfVith respect tobkefesene, ﬁrines and fresh water resulted §
in values generali& lower than the equivalenf liquid permeebility (Klinkenberg).,
This was most pronounced in the flow tests with fresh water. Permeability
to this particular phaSe ranged from an average of 49% down to an average of
5% of the Kllnkenberg value for the four separate sandstone 1nterva1s testedo
The flow tests with kerosene most closely approached equivalent liquid values;
tests with this liquid varied from 84% to 99% of the Klirkenberg permeability
in the feur sand intervals tested.

The main reductions in permeability with respect to fresh water
were apparently caused by movement of particles in the pgre channels. Tests
aimed at the detection of»swelling clays in the samples proved negative with
three exceptions, namely two eamples (4575% & 4587') from the top of the
upper gas sand and one impermeable sample (5?17') ﬁithin the 0il zone.

Material from these zones when plaeed in fresh ﬁater, was found to have
respectively increased in volume 10%, 13% and 15% over duplicate volumes of
material placed in kerosene. Unfoitunately; none of these samples was

physically editable for liquid permeability flow tests,
)
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Increased permeabiliﬁy_with respect to fluid of decreasing
salinity was noted in three samples (5148'; 51&1' and 5?65'); so that final
permeability to fresh water nearly equglléd initial flow cépaqity to
kerosene. This phenomenon was apparently caused by movement from the samples

of mobile‘pafticlés during permeability tests, as shown by very cloudy

Veffiuentso Since all three samples showed a predominance of large pdre

throats (up to 107 microns in radius), a‘disPlaoemeﬁt of mobile material
causing an increase of permeability in the samples seems quite feasible;

Wetting characteristics from the imbibition tests showed all
samples to be mildly to strongly water wet. Most of the oil saturated
samples imbibed water readily within a short immersion time in water. Total
saturation with this phase stabilized at 4% to 52% of pore volume after seven
days. However, wetting forces were noti%g£ly weaker in samples having a
multitude of large pores; the resultant'water saturation by_imbibition?inu
these samples was substantially lowér than in :’:ore material having a larger
proportion of intermediate pore openings (€ 20 microns).

Low resultant water saturations were obtained from the imbibition
tests on ‘two samples (4575‘ and 4587%) Althougﬁ a reverse (o0il) wetting test
proved negative, ul?imate ﬁaﬂer imbiﬁed staﬁilized at low galues of 707% and
4.3% of pore volume,lwith no water imbibed in the first 24 hours.

"Swelling" tests carried ouﬁ on these two samples prev;oualyg had
indicated the presence in them of Smé}l ambunts of hydrophylic clays.
Therefore, pore channel.blockage by»clay swelling may have’been 4he governing
factor in water imbibitionglrather than the éctual wetting characteristics
of the rock;

CONCLUSIONS

Special core analysis investigations comprising capillary pressure,
pore size distribution, fluid perméability and. imbibiﬁion tests were
performed on core samples from oil and gas productive integﬁ%}s in Marlin

No. A-1. Material from four intervals (4575' - 4643'5 5053' - 5098'; 5120! -

s

5178 and T474' - T477') was studied. z
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Av'eragev capillary curves were compiled ﬁ-om data obtained on the first
three intervals; insufficient core material was available for capillary
pressure characterization of the lowest zone. ) |

The following coriclusions can be drawn frbm the results:

1 S Average resuiual water saturatlons for the upper gas (4575 -
4643 ) and lower (oil) productive zone (5120' - 5178') were found to be
21% and 15 (at 1200 psia mercury capillary pressure) respectively,

- Average residual water sa.turvation for the intermédiate gas‘pi‘bductive
sandstone (5053' - 5098') was 32%.°

2. Maxima poi‘e sBize radii of the sampleg as ‘det_lerfx‘:in‘e_d from
the capillaiy pressure tests ‘ranged from 2.1 to 107 mici‘bns.

3. Liquid permeablllty tests showed that fresh water had an
a.dverse effect on flow capadlty in practically all the .samples. ‘Swelling
tests indicated presence of ‘r‘legligible amounts of hydroPhylic clasrs; 80
that main reductions in permea'bilifty were apparently caused by particle

"‘»meemént in the samples. | | |

4. The samples éhowe@ moderate to strong preferemtial

wettability by water. Oii displacement by water imbibition varied from

4% to 5_2% of pore 'vplume; af ter seven days immersion of the samples 'in

the aqueous phase.

U



CIABIE I

MERCURY SATURATION (% PORE VOLUME)

o SAMPLE

5 15 25 35 45 55 65 | (resn)
4.8 8.2 |- 13 22 44 110 . 370 4575
2.0 | 3.0 5.0 9.2 20 58 270 4585
6.2 | 10.5 | 19 40 127 450 1270 | 4567
1.0 1.3 | 1.7 2.6 4.7 12.4 50 | 4635
1.0 1.3 1.7 2.5 4.3 8.4 19 | 4639
5.8 9.8 12.5 Kﬁ 18.2 25.7 40.6 83 4641
5.7 12.4 22.6 | 41 76 147 348 4643
8.0 9.8 12.2 | 16.6 27.4 | 7 60 163 5053
15,4 | 238 | 43 135 275 ¢ | 540 1140 | 5071
28.4 | 34.2 | 45 |75 418 950 | 5075
~ | 43 |8 | 8 |15 [305 590 | 1160 | 5077
g 11 59 140 265 5487 830 1370 5098
~ 9.2 | 13.1 18.5 25.6 | 40.6 89 198 5120
é 7.4 8.3 9.6 | 11.6 | 16.7 31,7 88 | 5121
4 8.6 | 9.5 10.8 14.3 | 22.5 48,5 130 5128
: 7.1 | 7.9 9.1 11 15,5 34.4 108 | 5130
g 6.4 7.3 8.6 10.2 | 13.2 25.6 75 5132
- 6.2 6.8 7.8 9.5 13.3 28,4 90 5134
3 2.7 3.4 F 4.2 5.7 | 9.7 28.4 | 116 | 5137
E 1.9 2.1 2.5 .37 4.6 7.6 | 25 5141
E 1.0 |- 2.5 5.3 11,6 38 | 200 1080 5144
2.8 4.4 8.0 18 48 123 340 5146
1.0 1.1 1.5 | = 2.7 10.3 150 930 5148

1.5 1.9 2.3 2.6 3.1 4.3 | 1.2 5161
3.3 4.6 6.2 8.4 13.4 33 100 5165
1,1 1,7 3.0 5.5 9.8 20 60 | s169
4.2 4.9 5.8 6.8 8.8 -18.5 72 5171
3.4 4.2 5.8 10.7 24,5 70 . 230 5175
1.5 1.9 | 2.6 3.5 5.0 10.6 4 51 5178

38 ) 47 63 | 96 163 315 |3 635 TATA

20 Voags |31 | as | 7 | 1so | s | 7a15
19,2 22.8 27.8 39.6 73 150 350 477



TABLE II

SATURATION (% PORE VOLUME).

SAMPLE -

1210 | 10-20| 20-30| 30-40| 40-50 | 50-60 | 60-70 | 70-80 | B0-50] ??Eﬁ?j

21 |13 7.7 1 4.5 2.1 | 0.79( 0.24 4575

’ 52 |33 17 11 4.9 | 1.3 | 0.31 4585
18 9.6 | 5.3 | 2.3 | :0.67} 0.21 ' 4587

- 97 {82 {59 {38  [19 | 7.4 | 1.5 | 0.13 4635
82 59 40 23 10 4.9 A1 0413 4639

18 {12 8.4 | 5.81 4.0 | 1.9 | 1.1 | 0.39 4641

18 | 8.2 | 4,5 | 2.6 | 1.3 | 0.66| 0.27 4643

13 |11 8.6 | 6.1 | 3.6 | 1.5 | 0.58 ! 0.18 5053

0.251 0.18| 0.13| -0.11 |- 5056

0.62| 0.34| 0.22 0.14|:0.093 5066

6.7]:4.2 | 2.4 | 0.751-0.36]-0.18 5071

3.7 3.0 | 2.7 1.3 0.53 | 0.24 5075

2.4 1.8 | 1.2 | 0.65| 0.33] 0.17 5077

2,1 1.4 | 0.89| 0.56{ 0.36| 0.22 | 0.12 5084

N 0.56 1 0.27] 0.13 5097

% 1,6 -} 0.72] 0.38] 0.21 | 0.12 5098

§ 12 8.0 | 5.7 | 4.0 2.4 | 1.1 0.47 | 0.18 5120

s 14 |13 11 8.9 1 5.9 | 3.0 | 1.0 | 0.32 5121

@ 2,11 1.0 0,46 | 0.24]| 0.14 5125

§ 12 |11 9.5 | 7.2 | 4.3 | 1.8 | 0.70 | 0,24 5128

15 |13 12 944 :(}..6:3 | 2.6 | 0.82) 0.24 | 5130

o 17 |14 120 110 | 7.4 |'3.6 ['1.2 | 0.35 5132
5 17 |15 13 11 7.3 | 3.2 | 0.95 | 0.28 5134 .

5| 40 3 25 18 9.4 3.1 0.77 | O.21 5137

& 56 |51 41 31 22 12 2.1 | o0.21 5141

& 82 38 19 7.6 1.8 0.40 5144

g 37 |2 12 5.2 | 1.8 | 0.77 | 0.27 5146
-7 1ot 89 63 32 5.4 0.48 %l 5148
7 1s6 |49 a0 |32 loa 1 2.0 0.30 I 5161

g - 31 |27 17 12 7.0 |'2.7 [ 0:.89 ['0.25 5165
97 {59 |33 |18 |10 4.6 | 1.4 |0.35 5169

25 22 18 15 M. 4.6 1.1 0.30 5171

31 |26 |17 9.1 | 3.8 | 1.2 |o0.41 |o0.15 5175

1 53 41 30 20 7.6 | 1.2 0,15 5178

2,2 1.6 1.1 0.59 { 0.31 | 0.14 T474

4.3 [.3.2 2.1 | 1.1 |o.54 |o.25 7475

5.5 | 4.6 3.7 %) 1.3 0.64 | 0.27 477



TABLE IIT
Well Name Sample Porosity Dry-Air Equivalent Liquid Permeability to Permeability to Permeability to Permeability to
and Depth (% B.V. Permeability  Permeability Kerosene 1.65% Brine - 0.825% Brine  Fresh Water ,
Number (Feet) (MD) (M) (% Equivalent (% Bquivalent (% Equivalent % Equivalent Liq
Liq Permeability) Iiq Permeability) Liq Permeability) Permeability
Gipﬁslazd Shelf 4575 20,6  T50% S UNSUITABLE FOR TESTING
O,
" 4585 30.0 640% " “ o ow
" 4587 20.6 300% ~ "o " o
" 4635 19,1 2830 2140 100 100 81 71
u 4639 12.0 1032 875 100- 100 100 ' - 84
" 4641 5.3 19 16 36 36 14 h 6.3
" 4643 5.7 56 45 56 42 14 - 11
? AVERAGES T30 oo e 69 « v 52 .43
" 5053 25.0 213 175 87 65 3 12
" 5066 16.3 2.9 2.0 50 25 25 15
" 5071 % 19.0 18 14 78 79 .53 35
" 5075 25.3 87 73 100 100 100 25
" 5084 20.2 5.8 4.0 70 58 57 © 30
L 5093 13.0 13 1 31 20 22 7.3
" 5098 15.5 45 36 T 71 25 13
AVERAGES 69 e e e e e B0 e e e e A5 e e e . .20

* Mounted in wax



- TABLE IV ,, |

1 1

Well Name Sr;unple Porosit - Dry-Air Equivalent Liquid Permeability Permeability to Permeability to Permeabilj;ty fo
and Depth (% B.V. Permeability  Permeability to Kerosene 1.65% Brine 0.825% Brine Fresh Water
Number (Feet) - () (D) (ZBquivalent (%Bquivalent (% Equivalent % Equivalent Liq
Liq Permeability) Liq Permeability) Liq Permeability) Permeability
Gippsland Shelf 5120 26.0 792 682 100 43 34 26
No. 4

noo 5121 25.0 667 490 100 83 73 62

" 5124 18.0 35 31 84 61 61 -2

" 5128 - 24.0 355 318 100 100 - 6 11

L 5130 23.1 360 283 - 100 69 49 ~ 16

" 5132 24.5 533 440 100 72 55 ?-O

" 5134 26.0 1420 1050 100 100 95 65

L 5137 19.3 566 420 100 _ 95 89 86 -

" 5141 19.8 4700 3370 100 67 48 38

" 5144 10.5 935 815 100 - 100 65 53

n 5146 8.0 172 155 97 66 17 8.4

" 5148 15.0 2020 1470 100 29 60 84

" 5161 25.5 4710 3100 99 91 48 100

" 5165 20.8 787 660 100 100 77 100

" 5169 18.6 3460 2750 100 96 49 38

" 5171 19.7 1100 900 100 77 83 40

" 5175 15.7 639 405 100 100 100 86

no 5178 12.4 1040 600 100 51 45 ‘ 41

AVEﬁAGEs “99% o v v e o e TBH e e o e e s 6250 0 e s . . 49%



TABLE IV B
2,
Gippsland Shelf 7474 15.0 9.0 © 643 ' 49 43 i 22 6.3
No. 4
" 7475 16.9 22 19 74 58 20 6.9
" T477 17.3 30 25 80 56 25 2.6

AVERAGES + « v v o o o & 64% « .« v v . . 52% v v v 0 . . e 33 e o v 0w . 5.3%



TABLIE V

L TPu ey

e

VOLUME OF WATER IMBIBED

WELL NAME CORE SAMPLE POROSITY DRY - AIR SATURATING
& NUMBER DEPTH (% B.V.) . PERMEABILITY MEDIUM 90 PORE VOLUME
NUMBER ' S (uD) o T
1 DAY 2 DAYS 3 DAYS 7 DAYS
GIPPSLAND SHELF S

NO. 4 1 4575 20.6 750 KEROSENE 0 4.5 6.3 7.7
" 2 4587 20,6 300 wo 0 2.1 3.4 4.3
" 30 4636 17.9 1950 " 20,0 24 25 28
" 3 7 | 4645 6.6 67 " 49 52 52 52
" 7 5056 1-15.0 0.6 " 34 41 43 45
" 7 5066 16.3 2.9 " 39 41 47 47
L 8 5084 20.2 5.8 " 39 43 45 46
" 9 5097 13.0 13.0 " 45 51 51 51

" 9 5098 15.5 - 45 " 42 51 51 51
" 9 5120 26,0 o792 " 31 33 33 34
" 9 5128 24.0 355 " 26 27 28 30
" 10 5131 26.6 710 " 30 33 33 33
" 10 5138 12.0 214 " 30 3Q 30 30.
" 10 5141 19.8 3370 " 8 10 11 11
" 10 5150 - 4.5 1.7 " 11 23 25 25
" 11 5168 15.4 760 L 21 27 27 27
n 11 5178 12.4 1040 " 38 41 43 43




FIGURE 1

MERCURY CAPILLARY PRESSURE
* WELL NAME-GIPP SHELF No.4 SAMPLE DEPTH-4575
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'MERCURY CAPILLARY PRESSURE (FSIA)

FIGURE 2

MERCURY CAPILLARY PRESSURE
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MERCURY CAPILLARY PRESSURE (PSIA)

FIGURE 3

- MERCURY CAPILLARY PRESSURE
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* MERCURY CAPILLARY PRESSURE (PSIA)

" FIGURE 4

MERCURY CAPILLARY PRESSURE
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MERCURY CAPILLARY PRESSURE (ESIA)

FIGURE. 5

~ MERCURY CAPILLARY PRESSURE
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FIGURE 6

MERCURY CAPILLARY PRESSURE

 WELL NAME-GIPP SHELF No.4 SAMPLE DEPTH-4641"

400

K=16 Md

@3 5 3%

1200
4

600

800

€00

430

MERCURY CAPILLARY PRESSURE (X

200

Sibo 6l T 0 4D 2

MERCURY SATURATION-PERCENT PORE VOLUME




- MERCURY CAPILLARY PRESSURE (PSIA)

FIGURE 7

. MERCURY CAPILLARY PRESSURE
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FIGURE 8

MERCURY CAPILLARY PRESSURE
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FIGURE 8

MERCURY CAPILLARY PRESSURE
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FIGURE 10 |

MERCURY CAPILLARY PRESSURE
' WELL NAME-GIPP SHELF No.4 SAMPLE DEPTH-5066'
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FIGURE 1

MERCURV CAPILLARY PRESSURE
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FIGURE 13

MERCURY CAPILLARY PRESSURE
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FIGURE 1%

MERCURY CAPILLARY PRESSURE
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FIGURE 15

MERCURY CAPILLARY PRESSURE
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FIGURE 16

MERCURY CAPILLARY PRESSURE
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FIGURE 17

| - MERCURY CAPHLLARV PRESSURE
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FIGURE 18

- MERCURY CAPILLARY PRESSURE
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FIGURE 19

- MERCURY CAPILLARY PRESSURE
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FIGURE 20

MERCURY CAPILLARY PRESSURE
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FIGURE 21 '

MERCURY CAPILLARY PRESSURE

WELL NAME-GIPP SHELF No.4 SAMPLE DEPTH-5130"

- 1400

1 K= 283 Md

@Z 23-1%

1000

800

e00

MERCURY CAPILLARY PRESSURE (PSiA})

o
100

, b »
8 60 (0 20

MERCURY SATURATION=-PERCENT PORE VOLUME

C




FIGURE 22

MERCURY CAPILLARY PRESSURE
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FIGURE 23

MERCURY CAPILLARY PRESSURE
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FIGURE 24

MERCURY CAPILLAR

Y PRESSURE
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FIGURE 25

MERCURY CAPILLARY PRESSURE
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FIGURE 26

MERCURY CAPILLARY PRESSURE
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FIGURE 27

MERCURY CAPILLARY PRESSURE
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FIGURE 28 LN T

MERCURY CAPILLARY PRESSUR
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FIGURE 29

MERCURY CAPILLARY PRESSURE
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FIGURE 30

- MERCURY CAPILLARY PRESSURE |
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FIGURE 31

MERCURY CAPILLARY PRESSURE
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FIGURE 32

MERCURY CAPILLARY PRESSURE
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FIGURE 33

MERCURY CAPILLARY PRESSURE
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FIGURE 34

MERCURY CAPILLARY PRESSURE
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FIGURE 35

MERCURY CAPILLARY PRESSURE
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FIGURE 36

MER)CUR\/ CAPHLLARY PRESSURE
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FIGURE 37 '

| MERCURY CAPILLARY PRESSURE
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FIGURE 38

RELATION BETWEEN PERMEABILITY SATURATION
| AND CAPILLARY PRESSURE
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FIGURE 39

RELATION DETWEEN PERMEADILITY SATURATION
AND CAPILLARY PRESSURE
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FIGURE 40

RELATION BETWEEN PERMEABILITY SATURATION
AND CAPILLARY PRESSURE
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FIGURE 47
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FIGURE 50

(MILLIDARCIES)
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