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Abstract— In recent decades, Mercury Entrapment has beeen stated to depend on geometric properties of porous materials such the 
Pore Size Distribution, Pore Size, Shape, Connectivity, Porosity and many more. However, there is no work in the literature to show a clear 
relationship between topologigcal properties such as the Pore Connectivity and Mercury Entrapment. In this work, a simple geometry 
correlation for Connectivity of flow path and porosity in porous media is presented. The materials studied are chemically pure mesoporous 
silica and alumina catalyst support pellets with simplified pore sizes, pore side dsitribution, and surface Chemistry. The Pore Connectivity of 
the samples are estimated with the aid of Percolation theory using a standard technique of Gas Sorption and the enrapment from retraction 
curves of mercury porosimetry. In conclusion, despite the limitations of the pore connectivity descriptor a trend exits to support the 
hypothesis that Mercury Entrapment increases with a decrese in Pore Connectivity. However, after careful analytical consideration, the 
correlation obtained between the two characteristic parameters are ruled to be signifant. Nevertheless, this the trend is established. 

           Index Terms - Porous Media, Mercury Porosimetry, Mercury Entrapment, Gas Adsorption Porosimetry, and Pore Connectivity 
 

——————————      —————————— 

1 INTRODUCTION                                                                     
he size, shape, and arrangement of conducting spaces in porous 
materials, such as reservoir rocks, are known to affect the flow of 
fluids and the displacement of one fluid by another [1,2]. Pores and 

throats of different sizes may be distributed randomly in a network (ran-
domly heterogeneous) or they may be distributed non-randomly [3]. In 
the latter case, the larger elements may be clustered together in domains 
and likewise the smaller elements are clustered together in other domains. 
In Mercury porosimetry, the wetting fluid preferentially saturates larger 
pores upon pressure increase but the opposite happens when pressure is 
reduced as the smaller pores empty in a uniform manner. Therefore, at the 
completion of intrusion-extrusion cycle, the retraction curve does not give 
zero volume, and thus some of the mercury is entrapped [4].  
 One of the earliest studies aimed at explaining the origin of 
hysteresis and entrapment was conducted by [5] with the aid of two-
dimensional network model consisting of cylindrical pore segments as-
sembled into square grids. These workers found that entrapment in-
creased as the pore size distribution got wider, and that the mercury was 
preferentially entrapped in larger pores. Thus, this finding suggests that 
mercury retraction might involve a slower relaxation process as well as 
the more rapid, capillary flow process described by [6]. The workers at-
tributed this slow retraction process to the formation of ganglia of en-
trapped mercury that, under a non-zero net force prior to equilibration, 
tends to move around slowly and may coalesce with the bulk. Therefore, 
it might be inaccurate to interpret mercury retraction solely on the basis of 
a piston-like withdrawal. Similarly, [7,8] conducted a mercury 
porosimetry on model porous media consisting of various different types 
of pore networks etched in glass. The mercury porosimetry experiments, 
conducted by these researchers suggested that non-random structural 
heterogeneity causes mercury entrapment which was in good agreement 
with subsequent experimental work of [9] on glass micromodels.  
       In 
a different approach, a three-dimensional pore bond network modelling 
approach was adopted by [10] to investigate the effects of pore size distri-
bution and pore connectivity from the results of mercury porosimetry 
experiments. The inherent flexibility of this model facilitated the construc-
tion of networks with varying connectivities or distributions of 
connectivities. The results from simulations of standard intru-
sion/extrusion cycle porosimetry experiments suggested that there was a 
characteristic entrapment of mercury for a network comprising a Gaussian 
pore size distribution. Furthermore, the researchers stated that entrap-

ment is dependent on the pore connectivity, variance, 
µ
σ , where σ  is 

the standard deviation of the pore size distribution and µ  is the mean 
pore size distribution. These findings are in good agreement with [5,6,11].
 It is still unclear if the results from computer simulation and 
micromodels can explain the cause of hysteresis and mercury entrapment 
in amorphous porous media. The pore structures of amorphous materials, 
such as oil reservoir rocks and heterogeneous catalyst support pellets, are 
considerably more complex than the micromodels investigated by re-
searchers [5,7,10,11]. It is in this regard that this paper further elucidates 
and expands the works of those researchers on a range of alumina and 
silica materials. The pore connectivity can be estimated by using Percola-
tion theory.     
 Mercury porosimetry is probably still the only method by which 
a macroscopic porous material can be characterised using just a single 
technique. In principle, mercury porosimetry can be used to obtain the 
porosity, specific pore volume, pore connectivity [11], and the spatial dis-
tribution of pore size [12,13]. Despite the limitations addressed above, 
mercury porosimetry is widely used in characterisation of catalyst support 
pellets [14,15], cement based materials [16,17], granite and saprolite mate-
rials [18,19], and sedimentary rocks [1,20].   
 An analysis method, based on percolation theory, has been 
widely used for the determination of the connectivity of porous solids 
from hysteresis of nitrogen sorption measurements [21-24]. [25] best de-
scribed the percolation theory and explained, that the square lattice can be 
considered to consist of a number of bonds that can either be occupied 
(denoted by a line) or unoccupied. In recent decades, [21] modelled the 
solid structure as an array of three-dimensional lattices with each lattice 
corresponding to the pore network of a microparticle. The researcher 
viewed the hysteresis between the adsorption and desorption isotherms as 
a percolation phenomenon. Thus, the sharp decrease in the amount ad-
sorbed at the knee of the desorption isotherms corresponds with the for-
mation of a percolating network of vapour-filled pores. It was suggested 
by [21], that a percolation cluster of pores, which are below their conden-
sation pressures, is formed, and the metastable liquid nitrogen in these 
pores vaporises. Also, as the pressure drops further, f  (percolation fac-

tor) increases and the nitrogen in the rest of the pores vaporizes.  Conse-
quently, [21] concluded that, the primary desorption is a connectivity 
related phenomenon that can be described by percolation theory. This 
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theory is based on the connected structures formed by random links on a 
lattice. The classical percolation theory focuses on two main problems, the 
bond percolation problem, and the site percolation problem.  In closure, 
the pore size distribution is one of the most important requirements for 
predicting diffusivity and entrapment. In addition, mercury entrapment is 
strongly dependent on the topological properties of porous media. The 
effect of tortusotity on mercury entrapment was investigated by experi-
mental and simulation [26-29]. Also, there are other simulation works that 
suggest tortuosity for molecular diffusion increases with decreasing pore 
connectivity, and increasing width of PSD by [30-34]. Therefore, based on 
these simulations, it is safe to conclude that a correlation exists between 
mercury entrapment and pore connectivity since they both depend on the 
same network parameters. 

2 THEORY 
Mercury porosimetry can give information that is valuable in as-

sessing multiphase fluid behaviour of oil and gas in a strongly water-
wetting system and the trapping of oil or gas that is controlled mostly by 
capillary forces, and thus, a direct analogy with the air-mercury system is 
possible [38]. It is in this regard that this study adopts Mercury 
porosimetry for the samples under investigation. In mercury porosimetry, 
the Laplace equation, also known as the Washburn equation, can be em-
ployed to relate an applied pressure with a relevant pore diameter being 
intruded by the non-wetting liquid mercury. 

 

  (1.0) 

     The Washburn equation (Equation 1.0) relates the pressure difference 
across the curved mercury interface ( and  being the radii of curva-
ture of that interface) to the corresponding pore size  using the sur-

face tension of mercury 
 
and the contact angle  between the 

solid and mercury. The volume of mercury penetrating the pores is meas-
ured directly as a function of the applied pressure. According to [35], a 
value of 0.485 N/m at 25 °C is generally accepted for surface tension and a 
fixed value of 130° for the contact angle (irrespective of the sample materi-
al). However, the surface or interfacial tension of mercury contributes 
greatly with respect to errors in the determination of the pore size distri-
bution and can change with pore size [35]. 
 For the estimation of Pore connectivity, [21] method was adopt-
ed. That a percolation cluster of pores, which are below their condensation 
pressures, is formed, and the metastable liquid nitrogen in these pores 
vaporises. Thus, as the pressure drops further, f  (percolation factor) 
increases and the nitrogen in the rest of the pores vaporizes. Consequent-
ly, [21] concluded that, the primary desorption is a connectivity related 
phenomenon that can be described by percolation theory. This theory is 
based on the connected structures formed by random links on a lattice. 
The classical percolation theory focuses on two main problems, the bond 
percolation problem, and the site percolation problem.  
 The primary adsorption process in the capillary condensation 
region can be treated as a classic site (cavity) percolation problem. Thus, 
desorption process for systems with hysteresis is the bond (connection) 
percolation problem.  The value f  which is the fraction of occupied 
bonds represents the number of occupied bonds divided by the total 
number of bonds. In addition, the worker defined the percolation proba-
bility ( )F  that a bond is part of the percolation cluster, and Z  as coordi-
nation number. [21] used this analogy to further investigate the percola-
tion theory, and their resulting representation is shown in Figure 1.0, 
where the percolation threshold for the lattice is 0.5. 

 

 
Figure 1.0 
Percolation in a 2D lattice (a) f = 0.25, (b) f  = 0.5, percolation thresh-
old [21] 
 
      The near percolation threshold, which is the number of occupied 
bonds per site in the percolation cluster, ZF , is an approximately univer-
sal function of the mean number of occupied bonds per site Zf . The ef-

fect of system size on ( )fF  is given by a modified finite-size scale scaling 

equation as: 
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where the critical components, β  and ν  have values 0.41, and 0.88, 
respectively, in three dimensions. The scaling function, h , has the same 
general shape for all 3D systems which vary from lattice to lattice. Figure 
2.0 illustrates the generalised scaling function. 

           

 
 
Figure 2.0 
Illustration of the generalised scaling function [21] 
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Schematic illustration of the calculation of 
EG
EF

f
F
=  [21] 

  The procedure for the determination of pore network connec-
tivity involves three stages: 
 
 The pore size distribution is determined by using the method of 

[25]. An appropriate pore shape must be assumed.  
  ( )fF  is determined from the adsorption and desorption data as 

illustrated in Figure 3.0.  
 The size and shape of the hysteresis loop is dictated by the mean 

coordination number of the pore network, Z , and the number of 
pore lengths, L . The connectivity parameters, Z and L  are ob-

tained by fitting the quasi-universal curve of Equation 2.0 to ( )fF .  
 
     

2.3 Materials 
The materials studied in this work are commercially available, chemi-

cally pure mesoporous silica and alumina catalyst support pellets with 
simplified pore sizes, pore size distribution, and surface chemistry. As 
highlighted in Table 1, the materials have pore size lying in the range of 7-
30 nm. The majority of the materials have unimodal structure with the 
exception of one bimodal structured material (AL3984T).  

 
Table 1.0 
A range of alumina and Silica materials tested 
 

S/N 
Sample  Material 

Pellet 
form 

Voidag
e 

Nominal 
diameter 
(mm) 

1 
Aerosil Silica (SiO2) 

Fumed 
sphere 

N/Da* 3.5 

2 
AL3984T 

Alumina 
(Al2O3) 

Tablet 0.59 3.0 

3 
AL3992E 

Alumina 
(Al2O3) 

Extrudate 0.65 3.0 

4 
C10 Silica (SiO2) 

Gel 
sphere 

0.66 3.0 

5 
C30 Silica (SiO2) 

Gel 
sphere 

0.69 3.0 

6 
P7129 Silica (SiO2) 

Gel 
sphere 

0.67 3.0 

7 
Q17/6 Silica (SiO2) 

Gel 
sphere 

0.49 3.5 

8 
S980A Silica (SiO2) 

Gel 
sphere 

0.6 3.0 

9 
S980G Silica (SiO2) 

Gel 
sphere 

0.61 2.2 

10 
Silica Alu-
mina 

Silica and 
Alumina 

Extrudate 0.60 0.5 

(Al2O5Si) 

Note: a* – Not detected 
 

2.4 Experimental Consideration 
2.4.1 Gas Sorption Porosimetry 
 On each sample, nitrogen sorption experiment was carried out 
at 77K using a Micromeritics accelerated surface area porosimeter (ASAP) 
2010 apparatus. Initially, about 0.2 g of the sample was left under vacuum 
for 4 hours at a pressure of 0.27 Pa as recommended by [36]. The purpose 
of the thermal pre-treatment for each sample was to drive any 
physisorbed water on the sample while leaving the morphology of the 
sample itself unchanged. The sample tube and its contents were then re-
weighed after cooling to room temperature. Thus, the dry weight of the 
sample before being transferred to the analysis port for the automated 
analysis procedure was measured.     
  A full adsorption/desorption micro/mesoporous 
was carried out since the samples' characteristics were unknown. The 
calculation of the dead volume of flask (free space analysis) was car-
ried out by using helium. The dead space was the volume of the 
sample tube excluding the sample itself. As also recommended by [36], 
equilibration time for the diffusion of nitrogen molecules to access most of 
the pores present in these materials was set 
at forty five seconds.      
 In the Kelvin Equation








 −
=

k

LLV

r
VxRT θγ cos2ln , the 

adsorbate property factor was taken as 9.53 × 10-10 m. Furthermore, it was 
assumed that, the fraction of pores open at both ends was zero, for both 
adsorption and desorption. Thus, capillary condensation commenced at 
the closed end of a pore to form a hemispherical meniscus, and the pro-
cess of evaporation commenced at a hemispherical meniscus.  

 

2.4.2 MERCURY POROSIMETRY 
The AutoPore III 9420 mercury porosimeter is designed to perform 

low pressure analysis of four samples at one time. The equipment is 
designed to perform two high pressure analyses at the same time. The 
equipment measures the intruded volume in relation to the mass of the 
sample at a specific pressure; this pressure can be converted to an equiva-
lent Laplace diameter according to Washburn Equation

. The amount of mercury intruded is deter-

mined by the fall in the level of the interface between the mercury and the 
compressing fluid. A value of 0.485 Nm-1 at 25 °C is generally accepted for 
surface tension and a fixed value of 130° for the contact angle, as a result, 
were adopted in this study. If less than four samples are to be analysed, a 
blank rod must be installed in the unused low pressure ports. Vacuum 
conditions cannot not be achieved if penetrometers or blank rods are not 
installed in an unused pressure port. 

Porous materials are prone to adsorb water or other chemicals, 
and therefore the sample has to be cleared of these contaminants 
before the analysis by heating. The purpose of the thermal pre-
treatment for each sample was to drive any physisorbed water on the 
sample leaving the morphology of the sample itself unchanged. A pre-
treatment condition of 250 °C for 4 hours used by [36] was adopted for 
this study. A powder penetrometer (3cc powder) was used due to the 
small physical size of the materials. The weight of the empty sample 
flask was registered prior to introducing the sample. The sample (~ 0.7 
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g) was loaded into the penetrometer, which consisted of a sample cup 
connected to a metal-clad, precision-bore, and glass capillary stem. A vac-
uum tight seal (Apiezon H) was used to fill the inevitable roughness of the 
ground glass lip and polished surface. Care was taken when applying the 
grease as too much grease exposes the sample to an unwanted coating, 
whilst too little grease results in an imperfect seal. The penetrometers 
were sealed with spacers over the stem and placed in low pressure ports, 
where the sample was evacuated to remove air and moisture. The sample 
cell was evacuated and filled with mercury while the entire system 
was still under reduced pressure. The first data point was taken at a 
pressure of 3000 to 4000 Pa or higher. At the end of the low pressure anal-
ysis, the weight of the penetrometer filled with mercury and sample was 
determined. The measured value determines the bulk density of the sam-
ple by using corresponding blank-runs as a reference. Once the pre-
weighed sample from the low pressure analyses port was transferred 
to the high pressure system, the sample and the injected mercury 
from the low pressure system was surrounded by hydraulic fluid and 
pressurised up to 414 MPa. Both chambers were tightly closed and 
had sufficient high pressure fluid drawn into the vent valve. If the 
fluid was above the visible ledge level, excess fresh fluid was re-
moved to bring the level to the ledge.     
 In order to calculate the true volume intrusion of mercury 
into the pores of a sample, a correction was made to account for the 
compression of mercury, sample cell and sample. Compressibility (β0) 
is the fractional change in volume per unit pressure change and therefore 
a major effect that has to be addressed [37]. Ideally, this problem can be 
corrected by a corresponding blank run using a non-porous sample of the 
same material. However, the blank run does not always solve the problem 
as encountered in the course of these experiments. One of the adjustments 
made was to create separate blank runs with the same respective equili-
bration time as those used in the experiments.  

4 RESULT AND ANALYSIS 
 For gas adsorption analysis, in order to allow for the variation 
of support structure between pellets from the same batch and to test the 
reproducibility of measurements, replicate measurements are used. Sets 1 
and 2 represent the replicate measurements, respectively. Therefore, the 
reported parameters in this section are the mean of the sets used. Also, 
during the course of experiments, the relative pressure was either in-
creased or decreased in small steps, and a small volume of nitrogen, either 
enters, or leaves, the sample.     
 The connectivity estimations in Table 2.0 are carried out in terms 
of percolation variables as described in Section 2.0. These values are calcu-
lated from the PSD using the method of [38]. The hysteresis loop was used 
to determine the number fraction of pores that would have been emptied 
in a perfectly connected network, f , and the fraction of pores  that 
would have been emptied in a perfectly connected network ( )F , as illus-

trated by [21] in Figure 2.0. The mean coordination number, Z , and the 
number of pore lengths, L , are obtained by fitting the quasi-universal 
curve of Equation 1.0 to ( )fF . The mean coordination number of the 
pore network ( )Z  is the average number of pores which intersect at a 
pore junction. The characteristic dimension ( )L  often refers to typical 
microparticle size; it maps the linear dimension of the lattices, and thus, it 
is expressed as a number of pore lengths [21].  
 Furthermore, during the course of Mercury Porosimetry exper-
iments, batch variability was addressed, and thus, in order to allow for the 
variation of support structure between pellets of the same batch and to 
test the reproducibility of measurements, replicate measurements were 
made for all samples. The reported parameters in this section are the mean 
of these sets used. After each pressure change, the volume of mercury 

within the sample was then allowed to come to equilibrium over a period 
of time. The equilibration time at each of the increasing applied pressures 
of mercury was set at 50 s. An estimate of the total mercury trapped fol-
lowing depressurization was found from the mercury retraction curve. 
The entrapped mercury is the difference between the volume at the end of 
the retraction curve and corresponding pressure point on the intrusion 
curve (separating interparticle and intraparticle intrusion). Also, the vol-
ume of entrapped mercury determines the level of remaining open porosi-
ty. The porosity is obtained by taking the ratio of the pore volume and the 
total volume. It is noteworthy to mention that AutoPore III 9420 mercury 
porosimeter calculates the solution directly from the raw data.
 Tables 2.0 presents the estimated ultimate Mercury entrapment 
and Pore Connectivity parameters of the investigated materials. The re-
ported uncertainties indicate the spread of the results over samples from 
the same batch, and the error associated with the technique. The fits of the 
generalised scaling faction ( )fF  for one of the samples (Aerosil) is shown 

in Figure 4.0. It is noteworthy to mention that the connectivity analysis 
suggested by [21] requires an isotherm where pores are full of condensed 
nitrogen at the top of the hysteresis loop, thereby corresponding to H1 or 
H2 hysteresis loop. However, samples such as AL3984T had an incomplete 
adsorption isotherm due to the limitation of the machine, and thus, still 
contained vapour in the largest pores that makes the analysis method not 
applicable. Also, It can be seen in Figure 5.0 that Mercury Entrapment 
decreases with an increase in pore connectivity. 

 
Table 2 
The average result and standard error obtained from nitrogen adsorp-
tion isotherms and Mercury Porosimetry of the samples 
 

Sample 

Characterization Technique 

Mercury Porosimetry Gas Adsorption   

Entrapment 
Connectivity 

 
Lattice Size  

 

 [%] [-] [-] 

Aerosil 13.66 ± N/A 6.35 ± 2.65 5.8 ± 0.8 

AL3984T 15.51 ± 0.80 6.25 ± 1.75 5.00 ± 1.00 

AL3992E 12.23 ± 2.94 N/S N/S 

C10  9.46 ± 1.23 2.00 ± N/A 4.00 ± N/A 

C30 3.45 ± 0.23 N/S N/A 

Q17/6 20.26 ± 5.21 2.70 ± 0.3 5.00 ± 1.00 

S980A 9.36 ± 0.89 4.30 ± N/A 3.60 ± N/S 

S980g 15.18 ± 0.73 N/S N/S 

Silica Alumina 20.69 ± 2.53 N/S N/S 
 
Note 
L - It reflects the aggregate behaviour of microparticles with different 

shapes and sizes. The microparticles contain pores that are typically in 
the microscope and mesopore size ranges. Consequently, it is not possi-
ble to equate L  to any defined dimension, and thus it is regarded as a 
characteristic dimension of the microparticles [21] 
N/A – Not applicable due to lack of sample (Ran out of stock) 
N/S – Model not suitable for the set of data 
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Figure 4.0 
Generalised accessibility plot of one of the samples (Aerosil) showing 
the experiemental and simulated data for 9=Z  and 6.6=Z  
 
 

 
 
Figure 5.0 
Relating the ultimate entrapment with the Pore Connectivity 

 

5.0 DISCUSSION 
 A novel multi-technique approach has been used to derive 
structural-topological relationships in order to understand the mechanism 
of ultimate entrapment in porous materials. As detailed in Section 1.0, 
several researchers used two and three dimensional bond networks simu-
lation to determine the relationships between structural and transport 
properties in artificial porous materials. Other workers used basic Corru-
gated Pore Structure Model (CPSM). Both analytical, basic experimental, 
and simulation have shown an in increase in Mercury entrapment as tor-
tuosity increases. It in this regard that this section discusses these correla-
tions for structural-topological relationships that were tested with experi-
mental results for a range of porous alumina and silica pellets of spherical 
or cylindrical geometries.      
 In general, within the limit of experimental error, for the differ-
ent pellets studied from the same batch, the isotherms plotted are of type 
IV classification according to the IUPAC. This is typical of monolayer–

multilayer coverage to capillary condensation pattern, with reproducible 
type H2 hysteresis loops with mesoporous materials. It should be noted 
that C30 and S980G have type H2 hysteresis loop, however, due to ma-
chine limitations; it was not possible to cause the capillary condensation of 
liquid nitrogen in pores of sizes greater than mesoporosity. 
 During the course of the mercury porosimetry experiment, the 
pressure was either increased or decreased in small steps, and thus, this 
might have affected the pore network of the samples. The high hydraulic 
pressure applied on materials during intrusion can sometimes lead to 
partial collapse of the pore network or alteration of the sample during the 
experiments. Therefore, these pressures may also give rise to potential 
collapse of the unoccupied pores. Consequently, this will reduce the num-
ber of large pores and give false entrapment values [39]. This research has 
been altered to avoid such limitations, such as the mechanical damage of 
samples. It is noteworthy to mention that all samples were visually ob-
served after the experiments, to ensure that the high hydraulic pressure 
applied on the materials did not cause elastic or permanent structural 
changes. The majority of the test samples retained their external structural 
stability except for C10, AL3992E, and Silica Alumina. Furthermore, the 
presence of pore shielding in these materials was previously studied by 
[15]. It was found that no structural deformation or collapse occurred for 
these samples.      
 The mercury entrapment quoted in Table 2.0 was barely affected 
by the experimental equilibration time, and thus, was considered as the 
ultimate entrapment. The connectivity characterization method developed 
by [21] was successfully tested on different sets of materials. As men-
tioned earlier in this Section, the isotherm plots are of type IV with repro-
ducible type H2 hysteresis loops according to the IUPAC classification. 
However, some of the samples isotherms were incomplete, and thus, the 
largest pores still contained vapour at x  = 1. It is noteworthy to mention 
that the connectivity characterization method developed by [21] requires 
an isotherm that has all the characteristics necessary for calculating the 
PSD by a Kelvin equation based method such as the one suggested by 
[38]. However, due to machine limitations on achieving relative pressures 
close to unity, only limited numbers of connectivity parameters were ob-
tained.  Also detailed in Section 2.0, [40] showed that the assumption of 
pore geometry has a significant effect on the mean coordination number 
( )Z . As the exact pore shapes of the samples are unknown, a cylindrical 
shaped pore model was assumed in this study to align with [21] work. [21] 
method was particularly robust for Aerosil, AL3984T, C10, Q17/6, and 
S980A. Similar connectivity parameters were obtained for a range of silica 
and alumina materials by [21,22,40].   
 Mercury simulation works, that are detailed in Section 1.0, sug-
gest that mercury entrapment is a function of pore connectivity [5-11]. 
Similarly [41] stated that for random pore network models of 
unimodal/monodisperse porous media, simulation results suggest that the 
mercury entrapment decreased with increased pore connectivity (except 
for Z = 2). These hypothesis was tested on the materials investigated in 
this study. Therefore, the effect of pore connectivity on mercury entrap-
ment was explored and presented in Figure 5.0. The Mercury entrapment 
decrease with an increase in Pore Connectivity. To support this correlation, 
static analysis was carried out in order to rule out any possibility of ran-
dom chance. A common alpha level for research is 0.10, and was thus 
adopted in this study [42]. The correlation coefficient obtained for the 
correlation was 0.1597, and the number of data points used is four. There-
fore, by using the critical value table for Pearson’s correlation coefficient 
[42], it can be concluded that the correlation is statistically insignificant. 
This failure could be attributed to the limitations of the gas sorption tech-
nique. 
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6.0 CONCLUSION 
A novel multi-technique approach has been used to predict the relation-
ships between Tortuosity and mercury entrapment. A range of porous 
alumina and silica pellets of spherical or cylindrical geometries were in-
vestigated. In this study, a good statistical correlation was obtained. The 
Mercury Entrapment decreased with an decreased in Pore Connectivity. 
However, the correlation is statistically insignificant. The drawback could 
be attribute to the limitations on the measurement of these pore connectiv-
ity descriptors. The standard Method for the characterization of the pore 
connectivity of porous materials by [21]  from gas sorption and percola-
tion theory have been widely used but limited to a selected materials, and 
thus this paper has expanded the scope of materials used by several re-
searchers in the literature. 
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