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ABSTRACT

Background: Emulsification plays a pivotal role in the process of enhanced oil recovery, especially
in chemical flooding. Emulsification has emerged as one of the key mechanisms facilitating oil recovery
in polymer flooding.

Aim: This study aimed to solve the problem of emulsification and stability of amphiphilic polymers
in the process of oil displacement.

Materials and methods: The emulsion was prepared by stirring emulsification method in the lab,
and the dynamic stability of the emulsion was determined by stabilizer, and the size and distribution
of droplets were determined by laser particle sizing instrument.

Results: The experimental results show that, with the increasing mass concentration of amphiphilic
polymer, the apparent viscosity of the solution is significantly increased. The emulsification ability
and the stability of the emulsion are also enhanced. In addition, the microstructure of the emulsion
shows that the amphiphilic polymer with higher concentration helps to reduce the particle size
of the emulsified oil droplets and impels the more uniform distribution. Furthermore, the amphiphilic
polymer system was conductive to improving the oil-water emulsification ability and prolonging
the stability of the emulsion, especially in high-salinity and high-temperature environments.
Conclusion: The results of the study are of guiding significance for the emulsification of amphiphilic
polymers for oil recovery.
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Opu rmHanbHoe uccriegoBaHue

YctonunBocTtb ampndnnbHOro nonmmepa K aMynbrupoBaHuio
npY XMMUYECKOM 3aBOAHEHUU

C. Ban, B. CapceHb6ekynbl, H. KaH, I'. YxaH
KasaxcmaHcko-bpumaHckul TexHudeckul YHusepcumem, . Animamel, KazaxcmaH

AHHOTALUMUA

O6ocHoBaHMe. OMynbrMpoBaHWE WrpaeT KMHYEBYH pOfib B MpoLEecce MNOBbIWEHUS HedTeoTaauw,
0COBEHHO MPY XMMWYECKOM 3aBOAHEHWUWN. OMYMbrupoBaHUe CTano OAHWM U3 KIIOYEBbIX MEeXaHW3MOB,
CcnocobCTBYIOLLMX M3BNEYEHUO HedTH NPU NONIMMEPHOM 3aBOAHEHMWN.

Uenb. [aHHoe wccnenoBaHue ObiNO HanmpaBneHO Ha pelleHne npobnembl 3MynbrmpoBaHus
N cTabunbHOCTU aMPUPUINBHBIX NONMMEPOB B NPOLIECCE BbITECHEHWUSI HETU.

Martepuanbl M Metoabl. OMyMbCUIO FOTOBMMM METOAOM 3MYMNbIMPOBaHWS NpWU NepemMeLuMBaHnm
B nabopatopun, AUHAMUYECKYI0 CTabMNbHOCTb 3MYNbCUM Onpedensnu ¢ nomoLlbio cTtabunusatopa,
a pasMep U pacnpegeneHune kanenb onpeaensnyM ¢ NOMOLLbIO Na3epHoro npubopa AnA onpeaeneHus
pa3mepa vacTuLl.

PesynbraTbl. Pesynsratbl 9KCNEPUMEHTOB MOKA3bIBAKOT, YTO C YBENUYEHWEM MACCOBOW KOHLIEHTpaLuum
amdUdUILHOrO  NonmuMepa Kaxyllascs  BA3KOCTb  pacTBopa  3HAYMTENbHO  YBENUYMBAETCH.
Takke noBblWAeTcs CNOcOOHOCTb K 3MyNMbrMpoBaHUMIO W CcTabunbHOCTb amMynbceun.  Kpome
TOro, MWKPOCTPYKTYpPa 3MyrbCUM MNOKa3biBAET, Y4TO aMduunbHbIA nonumep C 6Gornee BbICOKOWN
KOHUEHTpauuein MomMoraeT YMeHbLMTb pa3Mep YacTuL, 3IMYNbIMPOBaHHbIX  Kanenb HedTu
n cnocobeTtyeT Mx 6onee pasHomepHOMY pacnpegeneHuntio. Kpome toro, amcudunbHas nonuMepHas
cucTema crnocobCcTBoBana ynyyweHno CnocobHOCTM aMynNbrmpoBaHns HedTU C BOAOW U MPOAMEHUIO
CTabUnbHOCTM 3MyMbCUM, OCOBEHHO B YCNOBMAX BLICOKMX CONEHOCTU U TemnepaTypbl.

3akntoyeHune. Pesynbtatbl UCCMeAOBaHUS WMEIOT pelualolwee 3HavyeHne Ans  aMynbrmpoBaHus
amMndUnbHBLIX NONMMEPOB Npu Ao0blYe HedTH.

Knroveenle crioea: amguguribHbIl ronumep, aMmyrseuposaHue, cmabusibHOCMb, Peo1oaust.
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TynHycka 3epTTey

Xumuanoik cynaHablpy KesiHae amdudcdunai nonumepaiy
amyrnrauusayfa Tesimainiri

C. Ban, b. CapceH6ekynbl, H. KaH, I'. YxaH

KasakcmaHr-bpumaH TexHukanbik YHugsepcumemi, Anmamsl Kanacbl, KazakcmaH

AHHOTALUMUA

Herizgey. Omynraumsanay MyHawm eHgipyai apTTbipy NpoueciHae, acipece XMMUANbIK CynaHablpy KesiHae
Wwewywi pen atkapagbl. dMyrraumanay nonMmeprii cy TackblHbl KesiHOe MyHal anyfa biknan eTeTiH
Heri3ri MexaHuamaepgin 6ipiHe ariHanabl.

Makcatbl. Byn 3epTTey MyHanabl bIFbICTLIPY NpoueciHae amdudungi nonumepnepaid amynraunsnaybl
MEH TYpaKTbINbIfbl MOCENECiH Lellyre bafFbiTTanfax.

MaTtepnanpap MeH opictep. OMynbCusa 3epTxaHaga apanacTbipbififaH Kesge amynrauusnay
aficimeH AanbiHAandbl, 3MynbCUSAHbIH AMHAMUKaNbIK TYPaKTbIbIFbl TypakTaHObIPFbILUNEH aHbIKTanabl,
an TamLbinapablH, MenLwepi MeH Tapanybl 6enwekTepaiH, MenLwepiH aHbikTay YLiH nasepnik KypanveH
aHbIKTangpl.

HaTtuxenepi. Toaxipnbe HaTwxkenepi amdudungi nonumepaiH Maccanblk KOHLEHTPaUWSCbIHbIH
XOfFapblnaybIMeH epiTiHAiHIH alKbIH TYTKbIPMbIFbl aiTapnbIKTan aptagel gen 6omkangsl. Amynraumsanay
KabineTi MeH aMynNbCUSIHbIH TYPaKTbIfbIFbl Aa apTagbl. COHbIMEH KaTap, SMyNbCUSIHBIH MUKPOKYPbINbIMbI
XOFapbl KOHUeHTpauusicbl 6ap amdudungi nonuMep smynrauusinasFraH MyHaw TamLublnapbiHbIH
GenLekTepiHiH MenLwepiH asanTyra KOMEKTECETIHIH XoHe onapablH Gipkenki TapanyblHa biknan eTeTiHiH
kepceteni. CoHbIMeH katap, amdbudungi nonumep Xyneci MyHanablH CyMeH aMynbraumsnay kabine-
TiH >XaKcapTyfa XoHe 3MyNbCUsIHbIH, TYPaKTbINbIFbIH y3apTyFa biknan eTTi, acipece ofapbl Ty34binbiK
neH Temneparypa xafaanblHaa.

KopbiTbiHAbI. 3epTTey HaTWxenepi MyHav eHgipyae amdwudwungi nonuvepnepgi amynrauusanay
YLWWIiH 6Te MaHbI3abl.

Hezizzi ce3dep: amgpugpundi nonumep, amynaayusnay, mypakmblirbiK, peos1o2usi.

Loaiiekces KenTipy YLWiH:

Bal C., CepceHbekynbl b., KaH H., YxaH [T Xumuanbelk cynaHablpy KesiHge amduidungi nonumepaid
amynrauusiayra Tesimainiri // KasakctaHHbIH MyHai-ra3 canacbliHblH XabapLubicbl. 2024. 6 Tom, Ne4, 39-48 6.
DOI: https://doi.org/10.54859/kjogi108796.

© Baw C., CapceHbekynbl b., KaH H., YxaH I, 2024 Jnuensusicel CC BY-NC-ND 4.0 41


https://doi.org/10.54859/kjogi108796
https://doi.org/10.54859/kjogi108796
https://creativecommons.org/licenses/by-nc-nd/4.0/

ORIGINAL ARTICLES

Vol. 6, Ne 4 (2024)

Kazakhstan journal for oil & gas industry

Introduction

As one of the most important global energy
sources, oil supports the economic development
and industrial production of modern society [1].
However, with the gradual decrease of global
oil reserves, the recovery rate of conventional
oil recovery techniques is gradually decreasing,
and the extraction of residual oil becomes more
difficult. To improve the recovery rate, chemical
flooding technology, as a key method in tertiary oil
recovery (EOR), significantly improves the recovery
rate by reducing the interfacial tension between oil
and water and changing the fluidity ratio [2].

In chemical oil flooding, polymer oil flooding
technology increases the viscosity of the water
phase by introducing polymers to increase the oil-
water flow ratio and improve the reservoir wave
coefficient, thus improving the recovery of crude
oil [3]. However, ftraditional polymers such
as partially hydrolyzed polyacrylamide (HPAM)
have poor properties in high-temperature and high-
salinity environments, thus resulting in their limited
application in complex reservoirs. In recent years,
researchers have turned their attention to amphiphilic
polymers with both hydrophilic and hydrophobic
properties [4]. Amphiphilic polymers not only have
better temperature and salt resistance but also
can form a three-dimensional network structure
through the self-assembly of their hydrophobic
groups, which significantly improve the rheological
properties and stability of the solution [5]. Seright
et al. pointed out that the introduction of amphiphilic
polymers effectively solves the viscosity reduction
problem of traditional polymers in highly mineralized
reservoirs, and significantly improves their shear
and salt resistance [6]. The amphiphilic polymers
have better application prospects in EOR technology
in high-salinity reservoirs due to their excellent
properties.

In EOR technology, the complex system
of amphiphilic polymers and surfactants can
significantly improve the emulsification ability [7].
The stability of emulsion directly affects the oil flooding
efficiency, especially in high-temperature and high-
salinity reservoirs [8]. Levitt et al. pointed out that,
by introducing amphiphilic polymers into the solution,
the interfacial tension between oil and water can
be effectively reduced and a stable emulsion can
be formed, which improves the dispersibility
and mobility of oil and water [9]. In addition,
Negin et al. showed that amphiphilic polymers
effectively prevented oil droplet agglomeration
through the formation of hydrophobic associative
structures by self-assembly, thus dramatically
improving the stability of emulsions [8]. Kang Wanli
(1997) pointed out that salinity and temperature-
resistant amphiphilic polymers had an important
influence on emulsion stability in high mineralization
environments [2].

In high-salinity environments, the introduction
of electrolytes compresses the double layer,
leading to accelerated oil droplet aggregation
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and decreased emulsion stability [10]. However,
Negin et al's experimental results showed
that the special structure of amphiphilic polymers
enables them to maintain good viscosity and rheolo-
gical properties in high salt environments, thus ef-
fectively maintaining the stability of emulsions [8].

Despite significant progress in research
on the emulsification and stability of amphiphilic
polymers, their practical application still faces
many challenges. The emulsification ability
and stability of specific salt-resistant amphiphiles
need to be explore, and the effect of surfactants
on the emulsification of amphiphiles is not clear.
In this paper, the stability of type BIIl amphiphilic
polymer concentration on emulsion is investigated,
and the effect of surfactant on its stability is also
explored.

Experimental part

Experimental materials

Amphiphilic polymer: Blll amphiphilic polymer
(an acrylamide-based amphiphilic polymer con-
taining hydrophobic groups)

Water for solution preparation: 950 mg/L NaCl
solution;

Crude oil: Daging crude oil.
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Figure 1. Molecular structural formula

Experimental apparatus

(1) Electronic balance, Sartorius Scientific
Instruments (Beijing) Co;

(2) IKA RW200 Digital stirrer, Shanghai Renhe
Scientific Instruments Co;

(3) FYL-YS-138L1 thermostat, Beijing Fuyi Co;

(4) Multi-head magnetic heating stirrer,
Changzhou Guohua Instrument Co;

(5) Dispersing emulsifier FM200, Fluke Fluid
Machinery Manufacturing Co;

(6) Digital display constant temperature water
bath, Shanghai Meixiang Instrument Co;

(7) Brookfield DV-II+ Rotational Viscometer,
product of Brookfield, USA;

(8) XSJ-2 type optical microscope,
manufactured by Chongqing Optical Instrument
Factory, China;

(9) TURBISCAN LAb Expert stability analyzer,
ALV-GmbH, Germany.

Experimental methods

(1) Configuration of the target solution

Clearwater (mineralization degree 950 mg/L
NaCl solution) was prepared with a concentration
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of 5000 mg/L mother liquor, and sewage water
(mineralization degree 4000 mg/L NaCl solution)
was used to prepare the destination solution.
5000 mg/L of Blll polymer and 950 mg/L of NaCl were
introduced into 1 L distilled water and stirred using an
IKA RW200 Digital stirrer. The initial rotation speed
was 300 rpm and then was changed to 150 rpm
after the amphiphilic polymer was evenly dispersed.
4-6 h later, the aqueous of dissolved amphiphilic
polymer was put into a FYL-YS-138L1 thermostat at
45 °C for 24 h. 4000 mg/L NaCl was added into 1 L
of distilled water to prepare the effluent.

200 ml aqueous with the mass concentration
of 200 mg/L, 400 mg/L, 600 mg/L, 800 mg/L,
1000 mg/L and 1200 mg/L were prepared separately
with the destination solution according to the ratio.

Add the required amount of mother liquor
and sewage into a conical flask, and after stirring
for 4—6 h with a multi-head magnetic heating stirrer,
the flask was put into the FYL-YS-138L1 thermostat
at a constant temperature of 45 °C to ripen for 24 h.
The mixture of Fuyu crude oil and amphiphilic polymer
was then prepared with the water in a conical flask.

The residual crude oil was mixed
with the amphiphilic polymer solution according
to the water-oil ratio of 1:3,1:2,1:1,2:1,3:1.
Then the simulated emulsion was prepared
by using a FM200 high-speed shear
dispersing emulsifier with the rotational speed
of 5000 rpm, the emulsification time of 15 min,
and the emulsification temperature of 45 °C.

(2) Take microphotographs of the emulsion

Use a XSJ-2 optical microscope to take
microscopic emulsion image and take different sizes
on the photographs to measure the same example.

(3) Measurement of stability parameters

TURBISCAN Lab Expert type stability analyzer
mainly analyzes the optical dispersion characteristics
of the fluid by the pulse near-infrared light source.
The transmittance and reflectance of light are
different for different fluids or the same fluid
with different stability at different times. The Stability
Analyzer detects transmitted light and backscattered
light through two detectors, and its curve can reflect
the particle size growth or migration of emulsified oil
droplets.

Emitted light TRANSMISSION (T)

ek— —)

)
*—2 '
( Emitted light Fk

BACKSCATTERING (BS)

Figure 2. Stability analyzer working principal
diagram

The intensity of the back scattered light BS
is approximately inversely proportional to the square
root of the photon transmission mean free
range A" (1):

BSzL

=

The relationship between Transmitted light T
and 1" (Lambert-Beer law) (2-3):

(1)
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where 7, is the radius of the test chamber, T
is the intensity of transmitted light in the continu-
ous phase, D is the average particle size and ¢
is the particle volume concentration.

The stability parameter 7SI is the stability
analyzer for the data processing software used
to evaluate the stability of the system (4):

TSI = Si=1" (X — Xps)?
n—1

where r, is the average value of each
backscattered light intensity and n is the number
of scans. The smaller the TSI value is, the better
stability the test system is.

(4)

Results and Discussion

Micrographs of emulsions with different
concentrations of amphiphilic polymers and emulsion
stabilization parameters

The curve of backscattered light intensity versus
time is shown in Fig. 3. During the destabilization
of emulsion, the decrease in the backscattered light
intensity indicates the growth of the particle size
of the emulsified oil droplets in the emulsion system
at the initial stage which enlarged the particle size
of emulsified oil droplets, resulting in the uplift

] 0:00-00.00
0001500

20

Backscattered Light Intensity%

20 a0

Sample Tube Height/mm

Figure 3. Multiple light scattering curves
of emulsion with 1600 mg/L water-oil ratio 1:1
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of oil droplets and the reduction of volume fraction
of the dispersed phase at the bottom of the emulsion,
thus leading to a decrease of backscattered light
intensity. The changes in other ratios and polymer
concentrations can be calculated with TSI values
using similar curves.

Fig. 4 exhibited the influence of different
oil-water ratio on stability of emulsion under at
amphiphilic polymer concentration of 200mgi/L.
The effect of the parameter TSI in 4h measurement
results shows that the smaller value of TSI indicated
the more stable emulsion. The mixture with a ratio
of Fuyu crude oil to amphiphilic polymer at 1:3 has
the smallest TSI value, indicating that the formed
emulsion is most stable, while the largest TSI value
at the ratio of oil: polymer=1:3 indicates the worst
stability.

Fig. 5 shows the emulsion stability at different
oil-water ratios with a fixed amphiphilic polymer
concentration of 800 mg/L. The TSI value is
the smallest at a ratio of 1:3 of the amphiphilic
polymer mixture to the residual crude oil, which
means that the formed emulsion is more stable,
while the water-oil ratio of 1:1 is improved compared
to that of 200 mg/L.

Fig. 6 shows the stability of emulsions at
different oil/water ratios for a certain amphiphilic
polymer concentration of 1200 mg/L. The higher
TSI for the 3:1 ratio indicates that the emulsion is
unstable, but the TSI value stabilizes over time.

—=—200m g/L 1:1
——200mg/L 1:3
—200m g/L 3:1

TSI

Figure 4. Polymer BIll concentration 200 mg/L
emulsion

—a—1200mg/L 1:1
—&—1200mg/L 1:3
— 1200mg/L 3:1

—_—
-_,__o-"
————————————=

A
" "

t/h

Figure 6. Polymer Blll concentration 1200 mg/L
emulsion

The 1:3 ratio still shows the best stability, with little
increase in TSI, and the 1:1 ratio is intermediate
in terms of stability, with a relatively smooth TSI
curve. At the polymer concentration of 1200 mg/L,
the emulsion with a high water/oil ratio (3:1) shows
lower stability than that with a lower water/oil ratio.
Fig. 7 at a fixed amphiphilic polymer
concentration of 2000 mg/L gives the stability
of emulsions at different oil-to-water ratios. At this
high concentration, the 3:1 water-to-oil ratio still
leads to the highest TSI indicating poor stability
of emulsion while the 1:3 water-to-oil ratio maintains
the best stability of emulsion with a lower TSI value.

Effect of particle size

The micrographs of emulsions with different
concentrations are shown in Fig. 8. With
the increasing concentration of amphiphilic polymer
Blll, the particle size of droplets in the emulsion
becomes smaller gradually and more uniformly
dispersed, indicating the higher stability
of the emulsion.

The larger the concentration of amphiphilic
polymer, the smaller the average particle size
of the emulsified oil droplets in the emulsion.
The more uniform the particle size distribution,
the more stable the emulsion is, which is consistent
with the experimental results [11]. This can be
attributed to that the amphiphilic polymer with higher
concentration leads to the smaller particle size

-

"

—=—300mg/L 1:1
—+—$00mg/L 1:3
300mg/L 3:1

TSI

Figure 5. Polymer BIll concentration 800 mg/L
emulsion

—=—2000mg/1 1:3
—o— 2000mg/L 1:1
2000mg/L 3:1

Figure 7. Polymer Blll concentration 2000 mg/L
emulsion
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(c)

(d)

Figure 8. Polymer Blll concentration 2000 mg/L emulsion
(a) Polymer Blll concentration 200 mg/L; (b) Polymer Blll concentration 800 mg/L; (c) Polymer Blll concentration 1200mg/L;
(d) Polymer Blll concentration 2000mg/L

15 T T T

e —=—200mg/L 1:
12 —e— 400mg/L 1:

Proportion%

T T
1 10 100
Particle size/pm

Figure 9. Particle size distribution

of emulsified oil droplets. The stronger the repulsion
between droplets, the less likely to flocculation
and aggregation, and thus the greater stability
of the emulsion.

As the polymer concentration increases,
the emulsion stability increases. The effect
of amphiphilic polymers on the properties

of the emulsion is reflected. The uplift rate
of emulsified oil droplets in emulsion is shown
in equation (5):

DOI: 10.54859/kjogi108796

1 (pw — po)gd?

Vel ®)

where v is the uplift rate of emulsified oil
droplets, p, is the density of the dispersed phase,
p, is the density of the dispersing medium, g is
the gravitational acceleration, d is the diameter
of the emulsified oil droplets, and 7 is the viscosity
of the dispersing medium.

The uplift rate of emulsified oil droplets
in the emulsion is related to the diameter of emulsion
droplets and the viscosity of the dispersing medium,
i.e., the higher the viscosity of the dispersing medium,
the smaller the particle size of the emulsion droplets,
and then the stability of the emulsion is elevated [12].
So it can be concluded that the effect of amphiphilic
polymers on the apparent viscosity of the emulsion
viscosity increases with the concentration
of amphiphilic polymers increasing, therefore,
high concentrations of amphiphilic polymers can
enhance the viscosity of the emulsion and thus
improve the stability of the emulsion. This can be
attributed to the following properties of polymer:
critical aggregation concentration. The amphiphilic
polymers due to their molecular backbone

45
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with a small number of hydrophobic groups, will
have intramolecular aggregation and intermolecular
aggregation occurring when the concentration
of amphiphilic polymers in the solution exceeds
the critical aggregation concentration, thus forming
a three-dimensional network structure in the solution.
This phenomenon can cause the increasing
hydrodynamic volume of the solution and an increase
in the solution viscosity, which is different to these
polymers, increasing the viscosity by increasing
the molecular mass [13]. Some experiments have
shown that at lower concentrations, the viscosity
of aqueous solutions of hydrophobically bound
polymers increases slowly with concentration,
and when the critical concentration is exceeded,
the viscosity of the solution tends to increase steeply
and at a much higher rate than that of HPAM [14].
The effect of salinity on the amphiphilic polymer
aqueous solution also have two effects. On
the one hand, the electrolyte in the aqueous
solution compresses the polymer diffusion bilayer
structure, resulting in a decrease in the electrostatic
repulsion between polymer molecules, which leads
to the amphiphilic polymer long molecular chain
curling contraction, thus resulting in a reduction
of the apparent viscosity [10]. On the other hand,
the addition of electrolyte will cause the polarity
of the solution to increase, and the hydrophobic
groups of polymer molecular chain will increase
by increasing the interactions with each other,
which will result in a decrease in the viscosity [15].
Through experimental observation, it is evident
that the hydrophobically-conjugated water-soluble
polymer aqueous solution shows insensitivity
to salt, so it has good salt resistance. General
water-soluble polymers due to their large relative
molecular mass and long molecular chain, under
the action of shear, will be its long molecular chain
sheared under shear action, thus causing by a sharp
decline in viscosity [3]. However, for amphiphilic
polymers, due to the contained hydrophobic groups
in the molecular chain, there are intramolecular
and intermolecular associations in the solution,
in the lower shear rate, the intramolecular
associations to intermolecular associations occur
in the transition, the apparent viscosity of the solution
increases while, in the higher shear rate, the spatial
network formed by intermolecular associations is
destroyed, resulting in the decrease of the viscosity
of amphiphilic polymers in the solution. Nevertheless,
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after the elimination of the shear effect, the solution
viscosity can be restored to the original maximum
level. However, after the elimination of the shear
effect, the viscosity of the solution can be restored
to the original highest level which is ascribed to that
the hydrophobic groups on the polymer molecules
re-form the structure of the bond [16].

With the further development of oilfields,
the exploitation of high temperature and high
mineralization reservoirs has gradually become
the focus, but HPAM will be degraded at high
temperatures and the viscosity will be greatly
reduced under the high mineralization conditions,
and it will inevitably be subjected to shear when
it is used in the field, and the shear will result
in the irreversible degradation of HPAM, which also
affects the viscosity of its solution [5]. Amphiphilic
polymers can be a good solution to the above
problems, which not only helps to improve
crude oil recovery in oilfields but also makes up
for the shortcomings of ordinary polymer repellents
that cannot be carried out in high-temperature
and high-mineralization reservoirs in the past.

Conclusion

Emulsion stability enhance with the increase
of amphiphilic polymer concentration. The increasing
amphiphilic polymer concentration of the emulsion
leads to the smaller average size of the emulsified oil
droplets and more uniform particle size distribution,
thus a stable emulsion. This can be attributed
to the stronger repulsive effect between droplets
which prevents the flocculation and polymerization
of droplets, thus forming a more stable emulsion

The concentration of amphiphilic polymer has
a greater impact on the emulsification of crude oil.
If the concentration is lower than the CAC value,
the formation of emulsion stability is poor, which
is due to the main intramolecular aggregation
of the amphiphilic polymer molecular chains
in solution at this time while the aggregation
of large molecular chains resulting in emulsion
stability is greatly enhanced when the amphiphilic
polymer concentration is higher than the CAC
value. The results is consistent with the results
of the experimental analysis.

Mechanism  of  emulsifying
by amphiphilic polymers can be
to the presence of hydrophobic groups.

crude oil
ascribed
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OPUTMHANBHbLIE NCCNEOOBAHUA
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BecTHuk HedpTerasoson otpacnu KasaxcraHa

OOMNONMHUTENbHO

UcTouyHUK (hbuHaHCcupoBaHUA. ABTOPbLI 3asBMSOT
06 OTCyTCTBUM BHELUHErO (OUHAHCUPOBAHWUSI MpU
NpOBEOEHNMN NCCIEAOBAHNS.

KoHdnukt wuHTepecoB. ABTOpbl [eknapupylT
OTCYTCTBME SIBHbIX WM MOTEHUMAmNbHbIX KOH(IUKTOB

CYLLECTBEHHbI BKMNag B pa3paboTky KoHUenumwu,
NpoBeAEHNE WCCNENOBaHUS U MOArOTOBKY CTaTby,
npounu n opobpunu cuHanbHyl Bepcuio nepeq
nybnukaumen). Hanbonblumin Bknag pacnpenenéH
cnepyroLwmm obpasom: Ban C. — koHUenTyanusauus,
MeToaonorusl, popMarbHbIi aHanus, HanmcaHue -

MHTEPEeCOB, CBSI3aHHbIX C Nybnukauuen HacTosiLLen
cTaTby.

noaroToBka nepBoHa4ansHoOro NnpoekTa;
CapceHbekynbl b. — HanucaHue - peueH3poBaHue
Bknap aBTopoB. Bce aBTopbl NoATBepXAaAlT W pefakTupoBaHwe, Haasop; KaH H. — HanucaHve
COOTBETCTBME CBOEr0 aBTOPCTBA MEXAYHapoAHbIM - PeLeH3MpoBaHWe W pefakTUpoBaHwe, Haasop;
kputepusam  ICMJE  (Bce  aBTOpbl  BHecnu YxaH I — koHUeNnTyanusaums, Haa3op.
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