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A b s t r a c t 
The objective of this work is to provide a new insight into the spatial distribution 
of physical, chemical structure of the filter cake layer. The spatial distribution 
was characterized by various analytical techniques, including high-temperature 
high-pressure (HTHP) fluid loss test, scanning electron microscopy (SEM), energy 
dispersive spectrum (EDs), particle size distribution (PSD), fluorescence test, pore 
size, porosity, density, water and polymer content measurement etc.. Specific 
cake resistance and the permeability of the filter cake were measured. The results 
obtained show that the spatial distribution of filter cake layer structure changes 
from the top layer to bottom layer.  A large amount of deformable colloid particles 
in the filter cake layer is beneficial to the reducing of the cake permeability. The 
polymer and water content of the cake layer decreased from the top cake layer to the 
bottom cake layer. Through the SEM images, cake layer was found to have a loose 
outer surface when compared with the bottom cake layer.  
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1.  Introduction
To stabilize the wellbore area, the drilling fluid 

forms a filter cake which bridges the formation 
face under overbalance condition. Filter cake 
builds up over the face of the porous medium 
and filtrate invades the formation immediately [1].  
Y.Chuanliang, et al [2] studied the change of shale 
mechanical properties affected by drilling fluid, 
the results showed that the collapse pressure of 
shale increases sharply a short time after drilling 
and then slows down gradually. The creation of 
low permeability filter cakes is one of the desirable 
properties of drilling fluids in order to minimize 
fluid loss into permeable formations which could 
be detrimental to well stability, hydrocarbon 
identification and production [3,4]. The filter cake 
permeability depends on a well-designed drilling 
fluids, additives and particle size.  When the drilling 
fluid contains particles of different sizes, the larger 
particles of the drilling fluid form the skeleton of 
the filter cake and the smaller particles can migrate 
and deposit within the porous cake formed by 
the large particles. Simultaneously, the cake may 
undergo a compaction process by the effect of the 

fluid drag as the suspension of smaller particles flow 
through the cake [5]. Polymer additives are capable 
of intercalating a large amount of water with their 
stretch of long chains.  «Soft» and readily deformable 
colloids are then formed by the hydration of the 
polymer and the clay platelets. The deformable 
colloid particles plug pores of various sizes, then, 
increase the percolating resistance of the filter 
cake.  Hydrocarbon fluid-loss additives, even at low 
concentrations (0.5% by volume), were found to be 
effective in reducing the filter-cake permeability 
of cross-linked gel systems in low-permeability 
cores (less than 10 mD) [6]. Many models have 
been proposed to determine the permeability of the 
drilling fluid filter cake based on the assumption of 
a homogeneous filter cake with constant properties 
of the filter medium [7]. Li et al. [8] showed a 
simplified filter cake permeability test method based 
on cake filtration followed by flow through already-
formed cake. Rautela [9] developed an alternative 
method for determining permeability of the filter 
cake at the well site.  

There are many experimental studies have 
shown that filter cake formation is the dominant 
mechanism of reducing fluid loss in drilling [10-13]. 
Bageri et al [4] summarized different techniques 
for characterizing the filter cake. The particle size 
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distribution (PSD) of solids in the filter cake is 
determined using a conventional laser light scattering 
instrument [14], a laser diffraction method [15], and 
a Leica microscope [10].  Drilling fluid filtration 
tests showed that the PSD in the wellbore fluid 
played an extremely important role in determining 
the extent and depth of damage induced [16]. The 
filter cake formed by the large particles was unable 
to prevent the invasion of small drill solids and 
polymers. Scanning Electron Microscopy (SEM) is 
generally used to examine the surface morphology 
of samples and identify the elemental constitution 
of filter cake [10,17-19]. This is accomplished by 
generating high-resolution images of the areas of 
interest within the sample and detects changes in 
its chemical composition at micro structural level. 
Recently years, CT (computed tomography) scan 
was gradually used to measure the thickness and 
porosity of the filter cake at time intervals so as 
to visualize and accurately quantify infiltration of 
fluids into sandstone cores. CT method allowed 
the monitoring of the leak-off process in a way that 
could not be done by the traditional API filter paper 
press test [10,20]. Although cake layer formation is 
a key factor affecting the fluid loss, findings from 
literature review indicate that optimization of the 
wall building properties of drilling fluid suffers from 
a lack of detailed fundamental information about 
cake layer structure (pore size, porosity, density, 
chemical compositions, microstructure and their 
spatial distribution along the cake layer).  There are 
only a few studies addressing the structure of the 
drilling fluid filter cake layer.  For example, Elkatatny 
et al. [10,21] found the filter cake was composed 
of two layers, and the microstructure, thickness 
and porosity of the cake layer were characterized 
by using SEM and CT scan. Y.Rugang et al [22, 
23] claimed that drilling fluid components have a 
non-negligible effect on filter cake characteristics, 
and presented the effect of inorganic salt on the 
structure of filter cake of water based drilling fluid. 

However, there is a short of information on the 
spatial distribution of the inner structure of the 
filter cake in the literature.  More realistic models 
that describe cake formation and filtration will 
require a better understanding of the cake layer 
structures. Understanding the spatial distribution 
of microscopic structure of drilling fluid filter cake 
layers is crucial to elucidating the behavior of cake 
layers and the filtration performance of the filtration 
processes.  

The objective of this work is to provide a new 
insight into the spatial distribution of physical, 
chemical structure of the filter cake layer. The 
spatial distribution was characterized by various 
analytical techniques, including high-temperature 
high-pressure (HTHP) fluid loss test, SEM, energy 
dispersive spectrum (EDs), PSD, pore size, porosity, 
density, water and polymer content measurement, 
cake fluorescence area test etc. Specific cake 
resistance and the permeability of the filter cake 
were measured. It is anticipated that this study 
would provide a new insight with regard to the 
spatial distribution in the inner structure of drilling 
fluid filter cake layer. 

 
2.  Experimental studies  
2.1 Properties of drilling fluid 
Filter cake is strongly dependent on water based 

drilling fluid properties such as density, apparent 
viscosity, plastic viscosity and yield point [24].  
Water based drilling fluid formula was selected in 
the experiments which contained barite as weighting 
materials and bentonite was used as a viscosifier, the 
compositions of the drilling fluid is given in table 1. 

AV: apparent viscosity1 PV: plastic viscosity1 
YP: yield point1 FLAPI: American Petroleum Institute 
filtrate volume; FLHTHP: high temperature and high 
pressure filtrate volume. All properties taken at 
room temperature after thermal aging in a roller 
oven for 16 hours at 150 oC except FLHTHP taken at 150 
oC with differential pressure of 3.5 MPa.  
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Table 1 
Chemical compositions of water based drilling fluid

Additives
Formula number

#1 #2 #3 #4

Water, g 400.0 400.0 400.0 400.0

Bentonite (Viscosifier), g 8.0 8.0 8.0 8.0

Xanthan gum (Viscosifier), g 0 0.8 0.8 0.8

NaOH 1.0 1.0 1.0 1.0

P(AMPS-DMDAAC-AA-AM) polymer (for short: ADAA) 
(Filtrate reducer), g 0 12.0 12.0 20.0

Resinex (Filtrate reducer), g 0 12.0 12.0 12.0

Soltex (Sulfonated asphalt blocking and filtrate reducer), g 0 15.0 15.0 15.0

Barite, g 0 0 800.0 800.0
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2.2 HTHP filtration tests and filter cake 
layer collection

HTHP fluid loss tests were conducted under 
a differential pressure of 500 psi at 150 oC, in 
accordance with API RP 13I [25].  At the end of the 
tests, the excess drilling fluids were decanted and 
the filter cakes were washed gently. Tiny pieces 
(about 5 mm×15 mm) of the filter cake prepared 
for SEM and EDs were freeze-dried at -50±2 oC 
by a FD-1A-50 vacuum freeze drier (Boyikang 
instruments Ltd., China) after a short shock-
freezing process in liquid nitrogen. The dried cake 
sample was then coated with a conductive layer 
of Au (5 nm) before SEM and EDs analysis. The 
rest of the filter cake was frozen at −22 oC before 
being fixed onto a sample stage using optimal 
cutting temperature (O.T.C) [26]. After measuring 
the thickness of filter cakes, pieces of cake layers 
were cut into horizontal slices, starting from the 
top of the cake layer surface, going down to the 
bottom of the cake layer surface at one third of the 
thickness (h) intervals. The separated layers were 
then subjected to the porosity, density, polymer 
content and water content analyses, etc.. For 
PSD measurement, the samples were prepared by 
rinsing cake samples with distilled water followed 
by gently shaking to form uniform liquor. 

 
2.3 Cake permeability measurement
Tiller [27] gave a procedure to calculate the 

permeability of the filter cake.  Li et al [8] classified 
the procedure, and the filter cake permeability was 
calculated by following equations.

             (1)
        

            (2)
        

             (3)

Where: kc is cake permeability, m2;
            αaν is average specific cake resistance, 1/m2;
            εsaν is volume fraction of solids in filter
                 cake, non-dimensional;   
            ϕs is volume fraction of solids in drilling
                fluid, non-dimensional;   
            p is differential pressure, Pa;   
            t is filtrate time, s;   
            µ is filtrate viscosity, Pa·s;   
            ν is volume of filtrate per unit area, m3/m2;
           Rm is resistance of filter medium, 1/m.

2.4. Analytical techniques used for cake 
characterization

2.4.1. SEM and EDs analysis 
FEI Quanta 200F (FEI Ltd., Netherlands) was 

used to determine microscopic structure of the filter 
cakes.  The service is intended to offer high-resolution 
facilities (1.2 nm @ 30 kV) with a field emission 
gun. An accelerating voltage of 20.00 kV was used 
during analysis and imaging was performed using a 
secondary electron-imaging mode.  Micro-chemical 
analysis of the samples was carried out using EDs 

detector coupled with INCA EDs software.  The Si 
(Li) EDs detector was equipped with an atmospheric 
thin window capable of detecting elements down to 
Barium [28].

2.4.2. Cake layer density and porosity 
measurement

The wet density of top, middle and bottom layer 
was measured by using a 10-ml calibrated cylinder 
with a known total mass (M1) and a known pure 
water volume (V1) in it.  Each layer was put into the 
cylinder to get a new total mass (M2) and a volume 
(V2).  The cake layer density (Dc) was then calculated 
by Eq. (4) [24]: 

        
               (4)

After the cake layer density was measured, 
the cylinder was dried in an oven at 100 oC for 6 
hours, the total dry weight (M3) was measured.  The 
porosity (ϕ) was then calculated by Eq. (5): 

        
            (5)

Where: Df is density of saturating fluid in the filter 
cake, Df = 1.0 g/cm3.

2.4.3 Water and polymer content measurement
The adsorbed water content of the filter cake was 

determined from the weight difference. The water 
content (fw) was then calculated by Eq. (6): 

        
           (6)

The additives used in this work were mainly 
composed of C, H, O, N, S and few other chemical 
elements. Given a sufficiently high temperature, 
most of these agents would burn and turn into 
gases. Hence, after the adsorbed water content was 
measured, the polymer content of the filter cake was 
approximate determined from the weight difference 
after burning the filter cake powder sample in a 
muffle furnace at 700 oC for 30 minutes. 

 
2.4.4 PSD analysis
The PSDs of the filter cake layer was measured 

by a Mastersizer 2000 instrument (Malvern 
Instruments Ltd., UK) with a detection range of 
0.02 μm ~ 2000 μm at ambient temperature. The 
scattered light is detected by means of a detector 
that converts the signal to a size distribution based 
on volume or number.

  
2.4.5 Cake fluorescence area test
A small piece of cake has been dried for 

fluorescence test. The Leica DM2500 fluorescence 
microscope (Leica, German) was used to capture 
images of each cake layer. Digital images were 
loaded to Adobe Photoshop CS6 (Adobe, America), 
and then, all blue fluorescence area was converted 
to white while others were converted to black by 
means of tone separation with appropriate Levels. 
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 3. Results and discussion
3.1 Cake permeability 
According to Eq.(1), the average specific cake 

resistance can be obtained from the slope of   
relationship.  Cake permeability can be determined 
from Eq.(3). Figure 1 presents the specific cake 

resistance and cake permeability. It can be seen 
from figure 1(a), after the barite (800 g) was added 
to the fluid #2, the specific cake resistance decreased 
from 8.66×1015 1/m2 (Cake #2) to 7.86×1014 1/m2 

(Cake #3), indicating that a looser cake was formed 
after the barite was added to the fluid. When 
an addition of ADAA (8.0 g) was added to the 
fluid #3, the specific cake resistance in figure 
1(a) increased from 7.86×1014 1/m2 (Cake #3) to 
3.13×1015 1/m2 (Cake #4), indicating that a more 
compact cake was formed.  This is not surprising, 
considering there were more large particles 
(barite) and less deformable colloids in the cake 
layer. The deformable colloids formed by polymer 
and clay particles have an outstanding hydration 
and swelling capability could reduce the cake 
pore and permeability by filling the void spaces 
between the rigid (barite) particles. Consequently, 
the percolating resistance of the filter cake was 
increased. After the barite was added to the fluid 
#2, there were not enough deformable colloids to 

form a compact filter cake. As a result, there is an 
accompanying decrease in specific cake resistance.  
The cake permeability was almost ten times higher 
than that before (fig.1b) cake #2 and cake #3).  
After an addition of ADAA (8.0 gram) was added 
to the fluid #3, the cake permeability decreased 
from 2.21×10-3 μm2 to 0.56×10-3 μm2 (fig.1b) cake 
#3 and cake #4), indicating that a larger amount 
of ADAA is beneficial to the reducing of the cake 
permeability.  

In order to get a better understanding of 
the filtration mechanism of the filter cake, the 
spatial distribution was characterized by various 
analytical techniques in the following sections.  

3.2 The structure of filter cake layer
3.2.1 SEM observation 
Figure 2 presents SEM micrographs of HTHP filter 

cake layer of freshwater based drilling fluid without 
weighting materials. «Honeycomb» structure is 
immediately visible. It is evident in figure 2 that 
the bottom cake layer is looser than the top cake 
layer. It should be mentioned that the pore does not 
represent flow channel but rather a series of «boxes» 
stacked together [11]. As a result, the «honeycomb» 
structure does not represent «flow through» 
channels. Instead, the pore wall with good hydration 
and swelling capability can reduce the actual size of 
the pore, and then produce a large resistance to the 
fluid flow through the filter cake. Consequently, the 
fluid loss experienced a sharp cutoff. However, the 
«honeycomb» structure no longer exists after the 
barite had been added as shown in figures 3 and 4. 
The profiles in figure 3 show the following order 
of compactness of the three different layers: top 
cake layer > middle cake layer > bottom cake layer.  
Less deformable colloidal particles can be found in 
the bottom cake layer.  It was probably due to that 
the fluid was unable to suspend the large, heavy 
particles sufficiently.  As a result, large, heavy rigid 
particles may be easier to deposit in the filter cake in 
the earlier stages of the filtration process.  However, 
the deposition slows down in the later stages of the 
filtration process because no particles are available 
that are large and heavy enough to deposit in the 
filter cake [24].  More low density particles, such as 

Fig.1. a) Cake specific resistance; 
b) Cake permeability
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hydrated polymer and clay particles, can deposit in 
the later stages of the filtration process.  As a result, 
more deformable colloidal particles can be formed 
accompanying with the hydration of polymer and 
clay particles. The increase of the compactness of 
the top cake layer was probably due to the increased 
amount of deformable colloidal particles in the top 
cake layer. After an addition of ADAA (8.0 g) was 
added to the fluid #3, there were more deformable 
colloidal particles in the filter cake layer. As a result, 
a more compact and uniform structure were visible 
in figure 4.  

3.2.2. Pore size
The SEM images of cross section of three layers 

(fig.2) show that the cake layer is not of a uniform 
structure, and the pore size decreased from the 
top layer to the bottom layer. Figure 5 presents 
cake pore profiles at different layers. The pore 
size of cake layer shows a decrease trend from 
top layer to bottom layer.  The profiles in figure 5 
show the following order of pore size of the three 
different layers: top cake layer > middle cake layer 
> bottom cake layer. The small pore size in bottom 
cake layer is probably due to the effect of the long 
term continuous compression [28]. Unfortunately, 
pore sizes of layers of cake #3 and cake #4 cannot 
be measured because it is difficult to identify the 
pores in those images. The method of sample 
preparation is believed to be further improved 

so as to get a more natural structure of the filter 
cake layer. The Environmental Scanning Electron 
Microscopy (ESEM) may be a possible alternative 
solution. However, there are still some problems 
need to solve, for example, the dehydration of filter 
cake in the long-time low vacuum mode and the 
anthropogenic influence on the surface of the filter 
cake during the sample preparation, etc.. Besides 
those, it is unable to observe the inner structure of 
the filter cake using the ESEM.   

3.2.3. PSD
The PSDs of cake #2 ~ cake #4 are presented in 

figure 6.  For cake #2, the bottom cake layer shows 

Fig.3. SEM images of cake #3’s cross section of:
 a) top cake layer; b) middle cake layer; c) bottom cake layer

Fig.4. SEM images of cake #4’s cross section of: 
a) top cake layer; b) middle cake layer; c) bottom cake layer

a) b) c)

a) b) c)

Fig.5. The pore size of filter cake layer (SEM results)
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a broader range of PSD. The profiles in figure 6(a) 
show the following order of mean particle size of 
the three different layers: top cake layer<middle 
cake layer<bottom cake layer. The large size of 
particles in bottom cake layer was probably due to 
the effect of the long term continuous compression.  
For cake #3 (fig.6b), the order of the mean particle 
size of the three different layers is similar to that of 
the cake #2. More importantly, a peak of particles 
distributed in a size range from 0.1 μm to 2 μm 
can be observed in top cake layer and middle cake 
layer. The small particles portions in the top cake 
layer and the middle cake layer indicate that small 

particles have a strong tendency to deposit on the 
surface of the filter cake.  As stated before, the large 
particles detected in a size range from 200 μm to 
500 μm were probably due to that the deposition 
of the large, heavy particles as well as the long 
term continuous compression of deformable colloid 
particles [28,29]. As a result, it is important to 
enhance the suspension stability of the fluid so as 
to get a uniform distribution of the particle size.  
Thanks to the additional amount of ADAA, the gel 
strength of the fluid #4 is further improved as shown 
in table 2. There is no obvious difference among the 
PSDs of the bottom cake layer, middle cake layer 

Fig.6. PSDs of different filter cake layer
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and top cake layer as shown in figure 6c (cake #4), 
indicating that the filter cake is more homogeneous 
when compared with the cake #3.  

3.2.4. Cake fluorescence area
The blue fluorescence of ADAA under 

fluorescence microscope was observed in figure 7.  
However, no other materials used in the fluid have 
been observed similar fluorescence. As a result, it is 
possible to measure the approximate concentration 
distribution of ADAA in different layers of the mud 

cake by calculating the ratio of the pixels of the 
white (the original blue fluorescence produced by 
ADAA) area to its total pixels.  Typical fluorescence 
images of layers of cake #4 have been presented 
in figure 8a ~ (c). The converted images have been 
presented in figure 8d ~ (f). The ratio of fluorescence 
area to the entire photo of each cake layer can be 
seen in figure 9.  Figure 9 shows that the ADAA 
concentrations increase with the increasing of height 
(h) of cake layer. The result has been confirmed by 
the following studies.  

3.2.5 Polymer and absorbed water content in filter cake
Figure 10 presents the water content calculated as 

water weight per unit wet weight of the cake layers.  
Figure 10a shows the following order of water 
content of the three different layers: top cake layer > 
middle cake layer > bottom cake layer.  As shown in 
figure 10b and figure 10d, polymer content and cake 
layer porosity show the same tendency with water 
content in figure 10a, whereas the cake layer density 
order in figure 10c shows the opposite tendency. The 
increase of water content and the decrease of cake 
layer density in the top cake layer are probably due 
to the increase of polymer content when compared 
with the bottom cake layer.  This is because that the 
polymer in the cake layer is capable of intercalating 

Fig.8. Different layers of cake #4 under fluorescence microscope

 Fig.7. Image of ADAA under DM2500 
fluorescence microscope

a) h = 0.03 b) h = 1.33 c) h = 2.77

d) h = 0.03 e) h = 1.33 f) h = 2.77

Experiment
number

Aging 
temperature

AV,
mPa·s

PV,
mPa·s

YP,
Pa

Gel(10”/10’),
Pa/Pa

FLAPI ,
mL

FLHTHP ,
 mL

#1 150 oC/16h 3.5 3.0 0.5 - 35.0 -
#2 150 oC/16h 38.0 32.0 6.0 2.0/4.0 2.5 14.6
#3 150 oC/16h 55.0 45.0 10.0 4.5/10.0 1.0 12.8
#4 150 oC/16h 71.0 57.0 14.0 6.0/15.0 1.0 6.2

Table 2 
Properties of the drilling fluids
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a large amount of water with their stretch of long 
chains. More polymer content in the cake layer 
would result in higher water content. Comparing 
with the SEM micrographs of cake sample #2, 
#3 & #4, the results indicate that the addition of 
ADAA in fluid #4 is beneficial to the increase of 
polymer content in the filter cake layer, thereby 
increasing the compactness of the filter cake layer. 
It is expected that a large amount of polymer in the 
filter cake layer and its ability to resist desorption 
and dehydration under high temperature would 
contribute to reduce the filter cake permeability 
and build-up an impermeable filter cake, thereby 
reducing the fluid loss.  

3.2.6. EDs analysis
Figure 11 presents the chemical compositions 

of the filter cakes. Generally, the elements of C, 
N, O, Na, Mg, Al, Si, S, Cl, K, Ca, Ba and Fe were 
detected in the cake layers. The polymer content is 
reflected by the content of C and N, whereas the 
barite content is reflected by the by the content of Ba.  
The higher the C and N content, the larger amount 
of polymer is. Barite content is also in proportion to 
the Ba content. Elemental analysis results in figure 11a 
demonstrate that the lattice of the structure in figure 2 
is composed of bentonite clay platelets and polymers. 
The elemental compositions show an approximate 
uniform chemical structure of the filter cake layer 
which indicates a homogeneous filter cake. The 
uniform chemical structure no longer exists after 
the barite had been added as shown in figure 11b. 
The profiles in figure 11b show the following order 
of polymer content of the three different layers: top 
cake layer > middle cake layer > bottom cake layer, 
whereas the barite content order shows the opposite 
tendency which indicates a heterogeneous structure 
of drilling fluid filter cake. After an addition of 
ADAA (8.0 g) to the fluid #3, chemical structure of 
the filter cake layers derived with fluid #4 (fig.11c) 
shows that the heterogeneous was reduced. This 
is because that the suspension stability of the fluid 
was improved due to the addition of ADAA in the 
fluid.  As a result, it is easier to form a homogeneous 
filter cake when the polymer content was increased. 
It should be mentioned that the polymer is not 
allowed to be added too much. This is because the 
polymer added to the fluid would greatly increase 

 Fig.9. The ratios of the white pixels 
to the total pixels shown in figure 8(d)~(f)

Fig.10.  Polymers and absorbed water content in HTHP filter cake layer
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its viscosity. The increase of fluid viscosity would 
result in the increase of circulating pressure loss in 
the field drilling. However, the circulating pressure 
loss is considered to be controlled under a safe range.  

Besides those, the cost of drilling fluid should also 
be controlled under the acceptable level. So, it is 
important to optimize the efficient and cost-effective 
additives and drilling fluids.  

Fig.11.  Elemental analysis of HTHP filter cake layer
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4 Conclusions  
The experimental analysis in this study was based only on the water based drilling fluid filter cake 

layer investigation. The spatial distribution of physical and chemical structure of the filter cake layer was 
characterized using various analytical tools. In summary, our findings revealed that the cake layer was not 
spread uniformly in terms of microscopic structure, elemental compositions, pore size, PSD, fluorescence, 
density, porosity, water and polymer content in different layers of the filter cake, and the polymer content had 
a stronger effect on the impermeability of the filter cake layer. The main conclusions are summarized below.  

1) The spatial distribution of filter cake layer structure changes from the top layer to bottom layer. The 
results suggest a heterogeneous structure of drilling fluid filter cake.  

2) A large amount of deformable colloid particles in the filter cake layer is beneficial to the reducing of 
the cake permeability. The polymer and water content of the cake layer decreased from the top cake layer 
to the bottom cake layer.  

3) Through the SEM images, cake layer was found to have a loose outer surface when compared with 
the bottom cake layer.  
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Исследование структуры фильтрационной корки 
бурового раствора на водной основе

Я.Руганг1, П.Чуняо1, Ж.Женxуа1, Дж.Донгсу2

   1Буровая компания «Великая стена», Пекин, Китай; 
2CCDC International Ltd., Пекин, Китай

Реферат
Цель данной работы заключается в предоставлении пространственного распределения физиче-

ской, химической структуры слоя фильтрационной корки бурового раствора. Пространственное 
распределение характеризовалось различными аналитическими методами, включающими 
определение водоотдачи при высоких температуре и давлении, сканирующую электронную 
микроскопию (СЭМ), энергодисперсионную спектроскопию (ЭДС), гранулометрический состав, 
флуоресцентное определение, размер пор, пористость, плотность, измерение содержания воды 
и полимера и т.д. Были измерены удельное сопротивление корки и проницаемость фильтра-
ционной корки. Полученные результаты показывают, что пространственное распределение 
структуры фильтрационной корки изменяется от верхнего слоя к нижнему. Большое количество 
деформируемых коллоидных частиц в слое фильтрационной корки снижает проницаемость 
корки. Содержание полимера и воды в фильтрационной корке снижается от верхнего слоя к 
нижнему. С помощью СЭМ-изображений было обнаружено, что верхний слой фильтрационной 
корки имеет рыхлую наружную поверхность по сравнению с нижним слоем.

Ключевые слова: структура слоя фильтрационной корки, пространственное распределение, 
сканирующая электронная микроскопия, гранулометрический состав, флуоресцентное опреде-
ление.

Su əsaslı qazma məhlulunun süzülmə qabığının strukturunun tədqiqi
Y.Ruqanq1, P.Çunyao1, J.Jenhua1, C.Dongsu2

   1«Böyük sədd» Qazıma şirkəti, Pekin, Çin; 
2CCDC International Ltd., Pekin, Çin

Xülasə
Məqalənin məqsədi qazma məhlulunun süzülmə qabığının fiziki, kimyəvi strukturunun fəzavi 

paylanmasının təqdim edilməsindən ibarətdir. Fəzavi paylanma müxtəlif analitik üsullarla xarakterizə 
edilmişdir ki, buraya  yüksək temperatur və təzyiq vaxtı suveriminin təyini, skan edən elektron 
mikroskopiya (SEM), enerjidispersion spektroskopiya (EDS), qranulometrik tərkib, fluoressensiya 
təyini, məsamə ölçüsü, məsaməlik, sıxlıq, su və polimer miqdarının ölçülməsi və s. daxildir. Süzülmə 
qabığının xüsusi müqaviməti və keçiriciliyi ölçülmüşdür. Alınmış nəticələr göstərmişdir ki, süzülmə 
qabığının strukturunun fəzavi paylanması yuxarı təbəqədən aşağıya doğru dəyişir. Süzülmə 
qabığında deformasiya olunan kolloid hissəciklərinin miqdarının çox olması qabığın keçiriciliyini 
aşağı salır. Süzülmə qabığında polimerin və suyun miqdarı yuxarı təbəqədən aşağıya doğru azalır. 
SEM-təsvirlərin köməyi ilə aşkar edilmişdir ki, süzülmə qabığının yüxarı təbəqəsi aşağı təbəqə ilə 
müqayisədə daha yumşaq xarici səthə malikdir.

Açar sözlər: süzülmə qabığının strukturu, fəzavi paylanma, skan edən elektron mikroskopiya, 
qranulometrik tərkib, fluoressensiya təyini.


