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ABSTRACT

Salt tolerant polymers are being considered increasingly for polymer flooding in reservoirs
where conventional partially hydrolyzed polyacrylamide (HPAM) would lose viscosity from high salinity,
divalent ions, high temperature, and lengthy contact to chemistries. However, salt tolerance does
not guarantee an enhanced oil recovery (EOR) value: the essential query becomes whether or not
the polymer is able to propagate through porous media and optimize the displacement at a pressure cost
that is acceptable both technically and economically. This review critically assesses the oil displacement
efficiency of salt tolerant polymers as described in the literature from the years 2015-2025 and makes
relationship between the molecular class of the polymers described to their mobility control, pore-scale
displaceability of oil at acceptably low levels of pressure cost. Evidence from core floods, sand packs,
micromodel studies, computed tomography studies, and field pilot tests is compared while carefully
noting differences in the baseline waterflood recovery factor, rock type, permeability, oil viscosity, brine
composition, polymer concentration, slug size, and flow rate. Sulfonated AMPS/ATBS copolymers exhibit
effective mobility control with relative efficiency, even under moderately extreme conditions, while using
hydrophobically associating, amphiphilic, and amphoteric/zwitterionic polymers can have non-
displacement enablement when viscosity is maintained or amplified under higher salinities, and could
manifest stronger viscoelastic or associative effects. Studies indicate considerable increases in recovery
for high-temperature/high-salinity processing, but comparisons across studies remain unknown
as there are no standardization protocols or definitions. Increased apparent viscosity can also cause
injectivity loss, while adsorption and mechanical retention lower the effectual concentration of polymers,
potentially damaging formation. Accordingly, the review suggests a displacement efficiency framework
that fractures the benefit of the mobility control, microscopic mobilization, propagation efficiency,
operational penalty, etc. Future work should include matched-condition polymer comparisons, retention
based on mass balance, in situ rheology, imaging of saturation redistribution, long duration injectivity
tests, and transparent field-scale reporting. These measures are needed to move promising lab-scale
salt-tolerant polymers into defensible field EOR technologies.
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Hayu4HbIn 0630p

A hekTUBHOCTL BbITECHEHUA HE(DTU CONeyCTOMYMBLIMU
nonumepamm: o63op

A. BenceHb6aeBa, B. CapceHb6ekynbl, T. Tuke6aen, B. KaH, E. Akumbekynbl
KasaxcmaHcko-bpumaHcKul mexHu4Yeckul yHusepcumem, . Animamsl, KazaxcmaH

AHHOTALMUA

ConeycTonumBble NONMMEpPbI NPUBMNEKaOT BCE Bornbluee BHMMAHUE Kak peareHTbl Ans NOfMMEPHOro
3aBOAHEHMS NNacToB, NOCKOMNbKY TPaAULMOHHO NPUMEHSIEMbIN YaCTUYHO FMAPONM30BaHHbIN NONNakpu-
namug TepsieT CBOK BA3KOCTb NOA BO3AEWCTBMEM BbICOKON MWHEpPanu3aumu nrnacToBblX BOA, AByXBa-
NEHTHbIX KaTMOHOB, YPOBHA NNAacTOBOW TemnepaTtypbl U ANUTENbLHOIO BO3AENCTBUSA arpecCMBHON cpe-
Abl. OHaKo TOMbKO MPOYHAasi CONeyCTONYMBOCTL HE obecnedrBaeT nNpupocTa HedTeoTaauu, T.K. UMeeT
NpYHUMNUanbHoe 3HayeHne BO3MOXHOCTb MonvMepa ABUraTbCs MO NMOPUCTON CPpeae W yBenuuneatb
KO3(PDMLIMEHT BbITECHEHNSA B Npeaenax TEXHUYECKN U SKOHOMUYECKM MPUEMEeMOoro YpoBHA nepenaga
AaBneHus.

B paHHOM 0630pe cuctemaTuyecku npoaHanvavpoBaHbl ony6rnvkoBaHHble 3a 2015-2025 rr. gaHHble
06 3P(PeKTUBHOCTM BbLITECHEHUSI HedTM CconeycTonuMBLIMKM MonMmepamu. [lokasaHbl B3avMOCBSI-
31 MexXay MOIEKynspHbIM CTPOEHUEM MONUMEPOB, UX CMOCOBHOCTBIO KOHTPONMMUPOBAaTh MOABMXKHOCTb
(PpPOHTa BbITECHEHWS, MOBUNU3aLmen OCTaTO4HON HETU Ha MOPOBOM YPOBHE U OOMYCTUMbIMK NOTe-
pamu gasneHus. [poBedéH CpaBHUTENbHLIM aHanu3 pesynsTatoB PUILETPALMOHHBIX 9KCMEPUMEHTOB
Ha KepHax M HacbIMHbIX MOAENAX, MUKPOMOAENbHbIX UCCNefoBaHUN, AaHHbIX PEHTIEHOBCKOW KOMIMbHO-
TEepHOW TomMorpacum 1 OnNbITHO-MPOMBICIIOBBLIX UCTBITAHUA C YYETOM Pasnuuus B YPOBHSX HayYanbHON
HedTeoTAauM, TMNAax KONMEeKTopoB, MPOHULIAEMOCTH, BA3KOCTU HE(TU, COAEPXKaHUS Conen B NNacToBowm
BOJE, KOHLEHTpaUMN n o6beme OTOPOYKM NoMMepa, CKOPOCTU hmnbTpaumm.

YcTaHoBMeHo, YTo CynbdoHMpOBaHHbIE cononumMepbl Ha ocHoBe AMPS/ATBS (ot anen. 2-Acrylamido-
2-methylpropane sulfonic acid / Acrylamide 2-methyl-1-propanesulfonic acid) obecneunBatotr Hagéx-
HbI KOHTPOIb MOABWXHOCTU B YMEPEHHO XECTKMX YCrNoBuMsX nnactoB. MmapodobHo-accounmpytoLlme,
ampuduneHble 1 amoTepHble (UBUTTEP-UOHHBIE) MONMMEPBI UMEKT BO3MOXHOCTb YAEepXaHus unu
NOBbILIEHNSI BA3KOCTU C POCTOM MWHEpPanu3auuu, NokasbliBaloT BblPaXeHHbIe BA3KOYNpyrne n accouu-
aTMBHble CBONCTBA. Paa paboT nokasbiBaeT 3HaYUTENbHbIA NPUPOCT HedTEOTAAUM NPU BbICOKUX TEMIE-
paTypax » BbICOKOW MWHEepanu3oBaHHOCTWN, OQHAKO MpsMOe COMOCTaBlieHne pesynbTatoB 3aTpygHEHO
B CBSI3M C OTCYTCTBMEM €4VMHOW METOAMKN U TEPMUHONOMMU.

Takke OTMEYEHO, YTO Ype3MepHas BenuYMHa KaxyLencsi BA3KOCTM MOXET yXyALWUTb NPUEMMCTOCTb
HarHeTaTenbHbIX CKBaXWH, a aAcopbuusi 1 MeEXaHUYECKOE yaepXKaHne nonmMepa CHKarT ero addek-
TUBHYIO KOHLEHTpauuio B yaanéHHon obnactu nnacta C puckom KonbMaTtauun. B aTom cooTHoLueHun
npeanoXxeHa paMoyHas MeToavka AN OueHKU 3apEeKTUBHOCTU BbITECHEHMSA C pasfderneHvem Bkraga
KOHTPOMS NOABMXHOCTU, MUKPOCKOMUYECKOA MOBUNMU3aLmm HedTU, NOMHOTLI PacnpoCTpPaHeHNUs Nonu-
Mepa U1 3KCnIyaTauMOHHbIX OrpaHNYeHNI.

Ona nepexoga oT nabopaTopHbIX Pe3ynsTaToB K NPOMbICNOBBIM TEXHOMOMMAM HEOOXOAMMBI: 3KCnepu-
MeHTarbHbl€ UCMbITaHWUSA NONMMEPOB B MAEHTUYHBIX YCNOBUSAX, ONpedeneHve yaepxaHus MeTogom ma-
TepuanbHoro 6anaHca, u3aMepeHuss peornoruu in situ, BU3yanusauus nepepacrnpeneneHumst HacblLLeHHO-
CTW, ANUTENbHbIE UCMbITAHUSI HA MPUEMUCTOCTb, BonbLuee packpbITUE NPOMBICIOBbBIX AaHHbIX.
Krnroueenle crioga: coneycmouyusbll nomnumep, a¢hgheKmusHOCMb 8bIMECHEeHUS Heghmu, MoIuUMepPHoOe
3aB00HeHUe, KepHO8ble UCMbIMaHUs, 8bICoKasi MuHepanu3ayusi, KOHMPOsb MOO8UXHOCMU,
8M13KOyrnpy2ocmb, yeenuyeHue Heghmeomaoayu.

Kak uutupoBatb:

beliceHbaesa A., CapceHbekynbl b., Tukebaes T., u 0p. 3OPPEKTUBHOCTbL BbITECHEHUSI HedTn
coneycTonumBbiMu nonumepamu: o63op // BecTHuk HedTerazosor oTpacnu KasaxctaHa. 2026. Tom 8, Ne3.
C. 60-75. DOI: 10.54859/kjoqi109028.
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FbinbiMu wony

Ty3ra Te3simai nonuMmepnepMmeH MyHauAabl bIfbICTbIPY TUiIMAIRIri:
wony

A. BenceHb6aeBa, b. CapceHb6ekynbl, T. Tuke6aeB, B. KaH, E. AkKumbekynbl
Kasakcman-bpumaH TexHukanbik YHusepcumemi, Animamsl Kanacel, KazakcmaH

AHOATNA

Ty3fa Tesimai nonumepnep kabaTtapabl NonMMeprik CynaHablpy KesiHae KonAaaHbinaTbiH peareHTTep
peTiHae GapFaH caiblH YIKEH KbI3bIFYLUbINbIK TYAbIPbIN OTbIP, OUTKEHI ABCTYPMi TypAe KONAaHbINaTbiH
iWwiHapa ruaponusdeHreH nonuakpunamug kabat cynapbiHbiH KOFapbl MUHeEpangaHybl, eKi BaneHTTi
KaTvoHaapablH 6onybl, kabaT TemnepaTtypacbiHblH XOfapbl AEHreli xoHe arpeccuBTi OpTaHblH Yy3aK
yakbIT acep eTyi XafaanblHAA ©3iHiH TYTKbIpMbIFbiH XOofFanTagel. Anaviga Tysfa Te3iMAIMIKTIH XofFapbl
OonybIHbIH, ©3i MyHaln GepriWwTiKTiH apTyblH KaMTamacbl3 eTnengi, evTKeHi nonMMepaiH KeyekTi opTa
apKblnbl KO3Famny >XKeHe KbICbiM alblpMacbiHblH TEXHMKamNbIK 9pi 3KOHOMMWKambIK TYpfblAaH Konawnbl
OeHreni weriHge bifbICTbIPy KOIMMULMEHTIH apTThlpy MYMKIHAIMN NPUHUMNTI MaHbI3fFa ne.

Ocbl wonyna 2015-2025 xbingap apanbiFbiHAaa XXapusnadFaH MyHanabl Ty3fa TesiMai nonuvepnepmMeH
bIFBICTBIPY TUIMAINIri >XeHiHaeri AepekTepre Xyweni Tangay xyprisingi. Nonvmepnepaid Monekynanbik
KYPbInbICbl, onapablH bIFbICTLIPY (POHTLIHBIH KO3FanfFbIWThIFbIH Oakpinay kabineTi, keyek AeHreniHoe
Kanablk MyHanabl XyMbInablpy >XoHEe KbICbIMHbIH PYKCaT €TiNeTiH LWbiFbiHAapbl apacbiHaafbl e3apa
GavinaHbicTap kepceTinreH. Cy3rilTik 3KCNepuMeHTTepiHiH KepHaep MeH cycbimarbl Mogenbaepaeri
HoTuXenepiHe, MUKpOMOAENbAIK  3epTTeynepre, pPEeHTreHAik  KoMmMbloTepnik  Tomorpadus
OepeKTepiHe XaHe TaXipnbenik-eHepKaCiNTiK CbiHaKTapAblH HaTWXenepiHe canbiCTbipMansl Tangay
Xyprisingi. Byn pette 6Gactankbl MyHan OepriwiTik AeHrennepiHiH, KomnnekTtoprnapablH TYPSepiHiH,
OTKI3rLWTIKTIH, MyHal TYTKbIPNbIFbIHBIH, kabaT cyblHaarbl Ty34apAblH MenLwepiHiH, nonumepnik angay
OTOPOYKACBIHbIH, KOHLEHTPALMSICbl MEH KONEMIiHIH aHe Cy3y XblaamablfblHbIH, aiblpMallblfbiKTapb
eckepingi. AMPS/ATBS HerisiHgeri cynbdoHaaHFaH cononumepnep  (afbinw.  2-Acrylamido-
2-methylpropane sulfonic acid / Acrylamide 2-methyl-1-propanesulfonic acid) kabatTapgblH opTaiia
KaTaH kafgannapbliHAa KO3FanfbIWTHIKTHI CeHimAi Gakblnaydbl KamTamacbl3 eTeTiHi  aHblKTangbl.
MmapodobThi-accoumaumanaratbiH, amgpudunbai xoHe amdoTtepni (UBUTTEP-UOHAbI) NonUMepnep
MWHepangaHy OeHrefi xofapbinaFaH calblH TYTKbIPMbIKTEI CakTay Hemece apTTbipy kabineTiHe wue,
CcoHfaw-aK ankblH TYTKbIp-Cepnimai XeHe accoumnaTuBTiK KacmeTTep kepceTeni. bipkatap 3epTreynepae
XKOFapbl TeMnepatypa MeH >XOofapbl MUHepangaHy >xardannapbiHaa MyHawm OepriluTikTiH akTapnblikTan
apTaTblHbl KepceTinreH, anaga bipbiHFan agicTemMe MeH TEPMUHOMNOrMsiHbIH 6onMaybiHa BanaHbICTbI
HaTWXenepai Tikenen canbICTbIPY KNbIH.

CoHpan-ak KkepiHepnik TYTKbIPfbIKTbIH WaMadaH ThiC Xofapbl 6onybl angay yHFbiManapbiHbIH
KabblnaarbIWThIFbIH HaLlapnaTybl MyMKIH €KeHi, an nonumepaiH agcopbuusinaHybl MEH MexaHuKanblK
ycTanbin Kanybl OHblH kabaTTblH LWanfam avmMarbiHOaFbl TUiMAI KOHUEHTpauMsCbiH TeMeHAETIN,
KonbmaTauus KayniH apTTblpaTtbiHbl atan eTingi. OcbiFaH OGannaHbICTbl  bIFLICTBIPY  TUIMAIMIFiH
GaranayablH Gakblnay-sgicTemenik Tacini yCbIHbINABI, OHAA KO3FanfbIWTLIKTbI GakbinayablH, MyHanabl
MWUKPOCKOMUSINbIK OEHreae >KyYMbINAabipyablH, nonvMmepaid kabat GoubiHWAa TonblK TapanyblHbIH
XoHe navganaHy LeKTeynepiHiH yreci Xeke-xeke kapacTblipbinagpl.

3epTxaHanblK HOTUXenepaeH KacCinwWinik TexHonornsanapra KeLwy YLiH MblHanap KaxeT: nonvmepnepai
Oipoen xafgannapga 3KCMepyMMEHTTIK CbiHaKTaH eTkidy, MaTepuanablk 6anaHc agiciMeH nonvmepaiH
ycTanbin KanyblH aHblkTay, in situ peonorusanblk enweynep Xypridy, KaHbliFyablH Kanta ©GeniHyiH
BM3yanusauusanay, kabbinaarbllTblKka y3aK Mep3iMAi CbiHaKTap XXypridy KeHe Kocinwlinik aepektepgi
OapblHLIa KeH kenemae aLuy.

Hezizzi ce3zdep: mysra mesimOi nonumep, myHal bifbicmbipy muimdiniei, nonumeprni cynaHobIpy,
KepH CblHaKkmapsbl, Xofapbl MuHepandaHy, Ko3fanfbiWmbiKmbel 6akbinay, mymkbipceprnimoinik, myHad
©HOipydi apmmbipy.
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Introduction

Salt-tolerant polymer research is typically reported
in terms of viscosity retention, but EOR performance
is ultimately quantified in terms of additional oil
after waterflooding, definitely not automatically, and
while bulk viscosity has a role in defining mobility
ratio, the effective viscosity in porous media can
certainly differ significantly due to shear thinning,
extensional flow, adsorption, inaccessible pore
volume, mechanical entrapment, and degradation.
A polymer with terrific viscosity retention in a bottle
might never propagate through a low permeability
core, while a lower bulk viscosity formulation could
recover more because of the increased penetration
and redistribution of flow [1-3].

This review considers displacement evidence
and not polymer synthesis. The polymer chemistry
is only included to help explain any differences
in propagation and oil mobilization. Laboratory
coreflood, sandpack, micromodel and imaging
studies are included alongside the field pilots
and commercial experiences. In particular,
the comparability problem is highlighted: recovery
factors cannot be ranked meaningfully without
simultaneously considering waterflood end-point,
slug size, concentration, permeability, oil viscosity,
salinity/hardness, temperature, and injection rate.
The goal is to identify which reports on the gains
are mechanistically persuasive; which are condition
specific; and the gaps in data that inhibit scale-up.

Materials and methods

A structured evidence framework was used to sift
through the literature from 2015 to 2025 using synergies
of terms “salt tolerant polymer”, “salt resistant polymer”,
“high salinity polymer flooding”, “oil displacement
efficiency”, “core flooding”, “micromodel”, “sandpack”,
“‘HPAM”,  “AMPS”  (2-Acrylamido-2-methylpropane
sulfonic acid), “ATBS” (Acrylamide tertiary-butyl sulfonic
acid) (note: AMPS and ATBS are two commercial
names for the same monomer, 2-acrylamido-
2-methylpropane sulfonic acid, CAS 15214-89-8;
they are used interchangeably in this review), “hyd-
rophobically associating polymer” (HAP), “amphi-
philic polymer”, and “zwitterionic polymer.” Priority
was assigned to peer-reviewed studies that con-
tained reports for reservoir conditions and at least
one displacement metric, and also to field-facing SPE

(Society of Petroleum Engineers) literature where the-
re was enough technical detail to create valid compari-
sons. The provided corpus of review articles was used
as the initial base of evidence, with newer articles being
leveraged to bolster the high salinity comparisons.

For critical comparison purposes, reported recovery
was taken into consideration together with four di-
mensions of measurements: (i) a mobility-control
benefit represented by viscosity, resistance fac-
tor, pressure response, or mobility ratio in a disp-
lacement; (ii) microscopic mobilization inferred from
residual-oil reduction, imaging, wettability/interfacial
effects, and viscoelastic response; (iii) propagation
efficiency represented by polymer retention, effluent
concentration, injectivity, and residual resistan-
ce factor; and (iv) operational burden of polymer
concentration and slug size, mixing, pressure
requirement, and thermal/mechanical stability.

Results and Discussion

From Polymer Rheology to Oil Displacement

At the core of polymer flooding, the key aspect is
the control of mobility. The mobility ratio (M) between
fluids, which are water (displacing fluid) and oil
(displaced fluid), is stated as (1):

M =2w/Ao = (krw/uw)/(kro/uo) (1)
where 1 is the mobility, k is the relative permeability,
and u is the viscosity of the fluids. In a case where
M>1, the displacement efficiency is low. This means
that injected water positively penetrates only some
portion of oil bank, thus bypassing large amounts
of the reservoir, leading to low sweep efficiency
and early water breakthrough [1,2]. In this case,
the polymer addition increases pw and lowers M
towards unity, promoting efficient displacement.

In addition to macroscopic sweep efficiency,
polymer solutions can also enhance microscopic
displacement efficiency. High-mass polymers,
when in semi-dilute solution, are viscoelastic.
This means that they both exert normal stress
differences and have extensional viscosity.
When these fluids pass through porous media,
they generate additional pressure differences
at the pores and dead-ending pores that are unrea-
chable by viscous fluids [3-5].

Table 1. Mechanistic pathways linking salt-tolerant polymer properties to oil displacement

Pathway Mechanism

Useful evidence Main interpretive risk

Higher water-phase viscosity lowers

Mobility control mobility ratio and suppresses fingering

Viscosity at reservoir shear rate; RF;
pressure gradient

High viscosity may
compromise injectivity

Elastic/extensional stresses can mobilize

Viscoelastic mobilization oil in constrictions/dead-end pores

Difficult to isolate from
pressure / sweep effects

Normal stress, relaxation time,
extensional viscosity, residual oil imaging

Polymer resistance in high-permeability

Flow diversion / conformance pathways redirects later fluid

Excessive retention becomes

Spatial saturation, layer rates, RF/RRF .
plugging

Surface-active polymer groups alter oil—

Wettability / interfacial effects . N
water—rock interactions

Chemistry-specific; adsorption

IFT, contact angle, film displacement
may consume polymer

Rock interaction reduces mobile polymer

Retention / adsorption and may change permeability

Mass balance, adsorption, effluent
concentration, RRF

Can improve profile or
damage formation

RF — Resistance Factor; RRF — Residual Resistance Factor; IFT — Interfacial Tension
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The question of whether viscoelastic effect exists
has been very controversial. Some researchers
have reported value of oil recovery that is due
to polymer viscoelastic properties in core flooding
experiments [3,4], while others claim that additional

sweep efficiency can explain the improved value,
and pore-scale elastic effects are not necessary [5,6].
Recent micromodel studies with direct visual
observations support the viscoelasticity contribution
hypothesis [5,7].

Figure 1. Schematic comparison of waterflood (unfavorable mobility ratio M > 1, viscous fingering and
poor sweep) versus polymer flood (favorable M < 1, stabilized displacement front)
Salt-tolerant polymers maintain effective viscosity in high-salinity brines, preserving mobility control under harsh conditions.

Original figure by the authors, based on [1] and [2].

Figure 2. Viscoelastic polymer displacement at the pore scale
a) purely viscous displacement fails to mobilize capillary-trapped oil in dead-end pores; b) viscoelastic polymer generates
normal stress differences (N;) at pore constrictions, stripping oil films and mobilizing trapped gangli

Original figure by the authors, based on [5] and [3].

Table 2. Minimum reporting set for comparable salt-tolerant polymer flooding experiment

Category Minimum information Why it matters
Reservoir fluid Oil viscosity at test T; brine ion composition; TDS; Ca**/Mg?* Allows meaningful mobility and salt comparisons
Rock Lithology, permeability, porosity, pore volume, wettability Controls injectivity, adsorption, and heterogeneity
Polymer Composition, MW/MWD, concentration, hydration, aging history Needed to reproduce rheology and transport
Injection Slug size (PV), rate / Darcy velocity, pressure limit, chase water Controls exposure and mechanical stress
Rheology Viscosity vs shear; viscoelastic measures at test T/brine Connects bottle properties to pore flow
Transport RF, RRF, retention/mass balance, filtration ratio Separates propagation from plugging
Recovery Waterflood endpoint, incremental %OOIP, remaining-oil recovery Prevents misleading cross-study ranking
Uncertainty Replicates and uncertainty in PV, saturation, pressure, volume Supports statistical comparison

TDS — Total Dissolved Solids; MW — Molecular Weight; MWD — Molecular Weight Distribution

G4 e
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Experimental Approaches and Metrics
for Displacement Efficiency

Core flooding is the best way to obtain laboratory
data because it provides a link between rheo-
logy, pore geometry, pressure gradients, reten-
tion, and saturation. A reproducible protocol
should establish initial water and oil saturations,
waterflood to a defined endpoint, then inject
a defined slug of polymer at reservoir tem-
perature and brine  composition,  ending
with chase-water injection. Incremental oil recove-
ry should be referenced against original oil in pla-
ce (OOIP) and, if possible, recovery factorial in
regard to recovery of remaining oil after waterflood.
It is important to also measure and report the pres-
sure drop, polymer concentration in the effluent
and the permeability after the flood to separate
enhanced productive mobility control from damaging

plugging.

Displacement Performance by Polymer Family
HPAM is still the reference HPAM because we
understand the costs, availability, and behaviors
under field conditions. HPAM can be an efficient
tool for mobility control at lower concentrations,
under low to moderate salinity levels.
Also, as seen in many field projects, polymer
flooding does not have to be implemented using
exotic chemistry. The drawbacks of HPAM
are seen when hardness and temperatures
cause significant contraction or degradation of
coils, thus increasing the required concentrations
and decreasing the margin of error between mobility
control and injectivity [1,2,8].

Copolymers containing AMPS and ATBS are direct
successors of the HPAM system, as they have
sulfonate functionality that is more stable com-
pared to carboxylate functionality. It makes these
polymer systems preferable in many applications.
In terms of displacement, they can be translated
into a stable resistance factor with a lower concent-
ration costs than those needed for HPAM.

The terpolymers with NVP (N-Vinylpyrrolidone)
or other nonionic cyclic units can demonstra-
te better stability under high temperature and in
the presence of saline water. For example, [9] stu-
died the high temperature / high-salinity poly-
mer based on AM, AMPS, NVP, and a hydro-
phobic monomer. The authors reported stable vis-
cosity at 95 C under salinity up to 1.66 x10° mg/L.
The studies indicate that within the core-
displacement study, incremental recovery could
be attained due to the size of slug size that
was injected in the experiment. These data
might be important from a rheology, injectibility,
aging, and displacement perspectives,
and this whole case shows why slug size
is an important performance parameter.
The description of the molecular structure of this
terpolymer is represented in Fig. 3 [9].

Amphiphilic  polymers  and  hydrophobically
associating polymers allow significantly stronger
low-shear-viscosity and elasticity, using reversible
connection points between intermolecular entities,
which may enhance both sweeps and under
some conditions, microscopic displacements.
If the concentration of polymer exceeds the thre-
shold, pressure reaction might increase signifi-
cantly, while the injection of the substance
into the less-permeable rock becomes
impossible [10,11].

Figure 3. Structural schematic diagram
of the temperature-resistant, salinity-tolerant
terpolymer QJ75-39 (AM/AMPS/NVP/DS-16),
illustrating the five structural repeating units:
four comonomers (AM, AMPS, NVP, DS-16)
and sodium acrylate formed by partial
post-polymerization hydrolysis
Reprinted from [9]

Amphoteric and zwitterionic polymer types present
another possibility. The study is significant,
as it proves that the EOR polymer can be created
using the chemistry of the target brine instead
of trying to shield it. However, before applying
this principle on a field scale, adsorptions of mine-
rals and the behavior of low salinity fluids
must be taken into account. The logic of polymer
design is illustrated in [9].

Some of the recent salt-thickening amphiphilic
systems have further blurred the line between
polymers and self-organizing networks. [15]
found out that the identity of an ion changed
the nature of the salt thickening and the outcome
of salt-thickening polymer may be especially
useful for high saline brine applications, howe-
ver, the advantage of the researched polymer
system must be confirmed by the viscosity match
with materials (that provide viscosity increase)
and pressure drop. Otherwise, the advantage will
be observed only due to the injection of the most
viscous fluid rather than due to the unique pore-
scale mechanism.

Another unique point is that the polymer included
a cationic quaternary-ammonium  monomer,
and the authors revealed that the addition
of salt noticeably increased the Vviscosity,
while the excessive salinity decreased
the viscosity. This study is especially interesting
from a mechanistic point of view, as it showed
that the ionic mechanism should be determined
for every formulation [12].
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Figure 4. Molecular design strategy for a temperature-resistant and salinity-tolerant polymer:
introduction of AMPS for sulfonation, NVP for amide hydrolysis inhibition, and hydrophobic monomers
for intermolecular association

Reprinted from [9]

Figure 5. Comparative assessment of salt-tolerant polymer families across key displacement performance dimensions
No single family dominates all axes; selection requires condition-specific multi-objective optimization
Original figure by the authors, based on trends compiled from [9], [14], and [12]

Reservoir and Operating Variables Governing
Recovery

Salinity affects displacement largely by modifying
the effective viscosity of the polymer and changing
its relationship with the rock. For HPAM, higher ionic
strength decreases coil size, while hardness might
increase the interaction with carboxylate functional
groups. The response may be inversely weak,
non-monotonic, or even positive for salt-tolerant
polymers. Thus, it is not advisable to consider “high
salinity” not as a single category in an experimental
sense. A specific study should represent the full
composition of ions and differentiate between NaCl
dominated salinity and divalent heavy formation
water [13-15].
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Temperature affects the polymer instantaneously
and accumulatively. A decrease of the solution
viscosity in higher temperature can result in less
mobility control defining the testing conditions,
while long hydrolysis or oxidative scission can
modify the polymer itself. Thus, short coreflooding
tests at 90-100°C conducted with fresh polymer
do not give guarantees that the polymer will maintain
its effectiveness after spending several months
in the formation [8,9,16].

Rock permeability defines if the hydrodynamic size,
a parameter characterizing polymer, corresponds
to the pore-throat distribution. High molecular
weight and strong associated polymers contribute
to improving mobility control in high permeability
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channel but can result in plugging the inlet in
crosslinking the rock. Selecting a polymer should
consider the permeability distribution and not
the average permeability only. In heterogeneous
systems, a polymer needs to enter initially through
the highly porous pathway; a polymer that is suitable
intermediately should not change the polymer
identity too much and allow injecting polymer
at the field scale rate [17,18].

Oil viscosity changes target mobility control re-
quirements. Heavy oil often requires higher polymer
viscosity and bigger slug, or both, while increasing
polymer concentration can raise the cost of che-
mical and increase injectivity issues. Thus, collec-
ting incremental recovery should be interpreted
against the viscosity ratio and corrective mobility
ratio rather than as a single percentage. Results
that were obtained with light oil and low unfavorab-
le mobility ratio cannot be used or compared
in heavy-oil floods without other tools providing nor-
malization [19,20].

Polymer concentration and slug size are among
the most effective experimental parameters
and the most frequent source of misleading compa-
risons. Increasing concentration increases viscosity
and, in most cases, RF, whereas increasing slug
size increases time of mobility control. A comparison
should not be considered strict because it uses mat-
ching viscosity in experimental conditions, matching
concentrations or matching chemical mass.
Injection rate defines the shear and extensional
stresses acting on the polymer. Flow around near-
wellbore can destroy high molecular weight chains,
while the associated polymers can, and sometimes
do, dissociate and recover. It means, a polymer
that works well at the laboratory Darcy velocity might
perform differently at the field-rate.

Wettability and interfacial effects can be involved
in some cases if the polymer contains amphiphilic
or surface-active groups, but these mechanisms
are different from mobility control. In addition, if a stu-
dy indicates extra recovery due to microscopic
displacement, then IFT, contact-angle, microscopy,
or residual-saturation tests should provide comple-
mentary proof, instead of relying on recovery [11,21].

Laboratory Coreflood, Sandpack, and Micro-
model Evidence

Most of the core flooding studies in a sandstone
system have been done in Berea sandstone or natural
reservoir cores containing rocks with permeabilities
from 50 to 5,000 mD (milli-darcies). Under high-
salinity conditions (50,000-200,000 mg/L TDS-
total dissolved solids), the salt-tolerant polymers
have shown better results than HPAM in terms
of additional oil recovery, that is, reported additional
recoveries range from 8 to 25% OOIP (original oil
in place) for salt tolerant polymers and range from
3 to 12% OOIP of HPAM for brines more than
50,000 mg/L TDS. The displacement performance
of the salt-tolerant terpolymer at HSHT (high-salinity
high-temperature) conditions is shown in Fig. 6 [9].
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HAPs have particularly good results. The additional
recoveries range from 15 to 22% OOQOIP for several
studies using high-salinity brines (> 100,000 mg/L
TDS) [13,23]. Most of those studies used polymer
concentrations of 1,500-3,000 mg/L, which
are significantly higher than the concentrations
of 500-1,500 mg/L used for HPAM. The issues
related to higher polymer concentrations should
have been mentioned by those studies.

After sandstones, the core flooding studies
in carbonate systems are rarer but are increasing.
Some difficulties in testing carbonate rocks
are higher polymer adsorption on the positively
charged carbonate surface, more heterogeneous
pore systems, and usually water-wet or mixed-wet
conditions at the start. Sulfonated and zwitterionic
polymers have achieved some success in car-
bonate cores with the additional recoveries
of 5-15% at salinities of up to 200,000 mg/L
TDS [19,24]. Lower recoveries in comparison
to sandstones reveal higher adsorption losses
and more complicated displacement physics
in carbonates.

Micromodel studies offer direct observation of pore-
scale displacement processes that researchers
cannot observe during core floods. Recent work
done with micromodels has illustrated that salt-
tolerant polymers, and especially viscoelastic HAPs
and amphiphilic systems, can mobilize additional
residual oil ganglia compared to HPAM at high-
salinity brine conditions [5]. Sandpack flooding
studies provide an intermediate scale between
micromodels and cores while allowing for higher
flow rates, larger pore volumes, and more complex
porous media than micromodel systems. A number
of research groups have utilized sandpack floods
to screen for many salt-tolerant polymer candidates
before moving to work with core flooding and have
publicized recovery factor ranges of 45 to 75%
OOIP for optimized salt-tolerant formulations
and 30 to 55% for HPAM under high-salinity
conditions [25,26].

Field Applications, Pilots, and Scale-Up

The transition from the lab to the field is one
of the most difficult tasks for the salt-tolerant po-
lymer technology. Although HPAM polymer flooding
was applied successfully on multiple commercial
scales inmany fields (notably Daging— China, Manga-
la — India, etc.), the field experience concerning salt-
tolerant polymer flooding in the context of high-
salinity  high-temperature  conditions is  not
widespread [8,27]. The disparity between labo-
ratory and field data particularly concerning salt-
tolerant polymers emphasizes the critical problem
in the state-of-the-art knowledge regarding polymer
flooding in real life scenarios. The data gaps require
attention in terms of an investment in field tests,
improved handling of polymers in harsh treatments,
and better reporting of field pilot results.

Field trials introduce other limits that are not present
in laboratory recovery rates. Specifically, polymer

....................................................... 67
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Figure 6. Oil displacement effect curves for the salt-tolerant AM/AMPS/NVP/DS-16 terpolymer
(QJ75-39) at 95 C and TDS 55,377 mg/L for different polymer slug sizes (0.2, 0.3, and 0.5 PV). Note:
the technical designation AM/AMPS/NVP/DS-16 reflects the four comonomers introduced during
synthesis; sodium acrylate, present as a fifth structural unit formed by partial post-polymerization
hydrolysis of acrylamide residues, is not listed in the trade name but is part of the final polymer
structure (see Figure 3)

Incremental recovery increases from 12.76% to 20.65% as slug size increases, demonstrating the critical importance

of adequate polymer slug volume. Reprinted from [9].

Table 3. Representative field/pilot examples compiled in the supplied review; public recovery disclosure
is incomplete for several cases

Field Country Polymer Reservoir | T, °C | Salinity, mg/L TDS | Reported outcome Status
Daqing China HPAM Sandstone 45 6,000 12-14% OOIP Commercial
Mangala India HPAM Sandstone 60 7,000 8-10% OOIP Commercial
Captain UK AM/ATBS copolymer Sandstone 30 35,000 Positive (undisclosed) |Commercial
Bockstedt Germany AM/AMPS/NVP terpolymer |Sandstone 60 220,000 Under evaluation  [Pilot
Marmul Oman Modified PAM Carbonate 50 8,000 Improved sweep Pilot
Shengli China AM/AMPS copolymer Sandstone 70 30,000 4-6% OOIP Pilot
Xinjiang China HAP Sandstone 65 70,000 5-8% OOIP Pilot
Tambaredjo |Suriname HPAM (modified) Sandstone 38 3,000 2-4% OOIP Pilot

must be factory produced, transported, hydrated
with available water, then filtered before injection
with control of injection conditions. Formulations
requiring lab-grade water and time for reaction can
lose their performance in this process. Therefore,
considerable effort is placed on establishing a good
conditions for mixing the formulations and quality
control of the product [8,27].

For real high-salinity systems, public data lacks
significantly. The review notes pilots with modified
or sulfonated polymers in Germany, Oman,
and China, however, often the literature records
only qualitative responses to production or polymer
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structure. Lacking any mechanism of public repor-
ting, it is impossible to properly validate laboratory-
derived predictions.

An economic interpretation should take into account
all chemical costs. Specialty monomers such
as ATBS, NVP and others can increase the price
of polymer several times relative to the commodity
HPAM. If a polymer allows achieving the same
viscosity at lower concentration or preserving vis-
cosity sufficient to reduce overall injected amount,
this can justify the pricing. However, if high recovery
factor is produced but the polymer was used at high
concentration, it will definitely fail when analyzed
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Figure 7. Conceptual interpretation of RF and RRF
a) desirable outcome with moderate RF providing mobility control and low RRF indicating minimal formation damage;
b) undesirable outcome with excessive RF causing near-wellbore plugging and high RRF indicating irreversible permeability

damage
Original figure by the authors, based on [29]) and [24].

in a net-present-value framework so that it should
be perceived not only as a technical metric but also
an efficiency assessment on a chemical basis.
Produced-water treatment is another issue with
scaling up. Salt-tolerant polymers should be so-
luble in concentrated brine by design, which
complicates separation during produced-water
treatment. Residual polymer can affect flotation,
filtration, membrane separation, etc. Therefore,
field testing should include evaluation of properties
of the polymers with respect to the whole train
of water-treatment methods [28].

Injectivity,
Parameters
Polymer flooding performance is evaluated based
on several interrelated factors beyond simple oil
recovery factors.

Viscosity and concentration. The polymer viscosity
inreservoirconditions (T, salinity, shearrate)frequently
defines the actual mobility ratio. Salt-tolerant
high-associative polymers requiring very high
concentrations (> 2000 mg/L) to reach the required
viscosity may become less economic even if they
show good technical feasibility.

Injectivity. It is necessary to inject the polymer
solutions to sufficient rates without causing
the fracture of formations to keep the project profitable.
High-associative polymers can demonstrate very
high effective viscosities at low physical conditions
due to intense intermolecular interactions. The ratio
of viscosity in reservoir shear conditions to viscosity
at near-well conditions (viscoelastic shear-thinning
effect) is a very important design parameter [6].
RRF. The reduction of permeability due to retained
polymer after flooding causes problems for further
water injection and well injectivity. High RRF values
(>5) indicate significant formation damage, while
the moderate RRF values (1.5-3.0) can help with
additional mobility control. Generally, salt-tolerant

Retention, and Key Performance

polymers have relatively comparable or slightly
worse RRF compared to HPAM at an equal
mass concentration likely due to the decreased
extent of adsorption for sterically Shields polymer
molecules [24,29].

Long-term stability. The polymer viscosity has to be
retained during the period of polymer residency time
in the reservoir (can vary in the range of months
to years). The most relevant data on the stability
are provided by long-term stability tests conducted
at reservoir temperature under deoxygenated
synthetic brine for the period 1-12 months. AM/ATBS/
NVP terpolymers retained >70% of viscosity after
12 months at 120°C, which is the best proven long-
term performance for polymer chemistry [16,30].
Retention is often treated as a single number
of adsorption, but four different processes may
contribute to retention: equilibrium adsorption on mi-
neral surfaces, mechanical trapping of large mo-
lecules or microgel, hydrodynamic trapping under
flow conditions, and inaccessible volume that affects
the apparent transport rate of the fluid. The relati-
ve importance of these processes may change
with high salinity. First, electrostatic screening
may enhance adsorption of anionic polymers
by weakening charge repulsion from negatively
charged sandstone, while associative polymers may
form larger transient structures leading to mechanical
trapping. A zwitterionic polymer will show another
behavior because outside salt can alter both chain
conformation and surface interaction.

Thus, static adsorption tests are not enough for EOR
screening. They can be used for determining strong
chemical affinity but cannot replicate deformation
and transport through the pore throat. Dynamic
core flooding experiments, especially when polymer
concentration is measured from the effluent, can
represent a better estimate of retention, especially
together with post-flood permeability. If a polymer
shows lower than static adsorption but much

....................................................... 69
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higher RRF than HPAM, then mechanical retention
is dominating and materials’ behavior cannot
be described only as “low-adsorption”.

Retention also has an effect on economic side since
the polymer mass remaining around the injector
is of no use in terms of deep sweep even if it creates
strong local RF. For pattern flood, useful chemical
is the amount that expands to make a difference
in interwell mobility. This provides a relevant
performance metric: incremental oil per kilogram
of polymer that travels away from near well bore
region. Although hard to measure directly, tracer
and produced-polymer data constrain estimation
based on simulations [17,29].

Comparative Assessment of Reported Recovery
Consistently, the literature shows that salt-tolerant
polymers outperform HPAM only if conditions
in the experiment are harsh enough to reveal weak-
nesses of HPAM. Under laboratory conditions,
the difference in performance may narrow or even
disappear since HPAM is cheap, highly viscous,
and easy to prepare. Therefore, the relevant question
is not whether a novel polymer can outperform
HPAM somewhere, but where optimal conditions
lie in terms of salinity, hardness, temperature, per-
meability, and oil viscosity. Very few studies describe
this crossover in a systematic way.

A more accurate comparison is recovery efficiency
per injected polymer mass or unit cost of pressure.
Unfortunately, few papers report enough data
to calculate these metrics. Although a 20% OOIP
increment achieved with 3000 mg/L polymer
and 0.6 PV may seem very promising, it may be less
economically rewarding than a 14% OOIP recovery
with 1000 mg/L and 0.3 PV. An associative polymer
that creates large pressure increase may be un-
suitable near fracture pressure regardless of high
laboratory recovery. Future meta-analyses should
normalize polymer mass, pore volume, and mobility
reduction whenever it is possible.

Table 4. Reservoir-oriented screening logic
for salt-tolerant polymer displacement

Reservoir Polymer strategy Reason / condition

constraint to prioritize to verify
Modergte Sﬁlll'.llty Sulfonated AMPS/  |Maturity, manageable
/ established field ATBS copolymers [injectivity, supply scale
infrastructure poly! ) Y Supply
High temperature + ATBS{NVP- Hydrol)./tlc/thermall
hi L containing protection plus brine

igh salinity
terpolymers tolerance

Extreme salinity Zwitterionic Anti-polyelectrolyte
/ strong ionic or amphoteric response; verify
environment polymers adsorption

High-permeability
heterogeneous
reservoir

HAP/amphiphilic
associative polymer

Strong mobility control and
diversion; verify pressure

Low-permeability
reservoir

Lower-MW
or optimized
sulfonated polymer

Filterability/injectivity
dominate over maximum
viscosity

Environmental/water-
treatment constraint

Biopolymer or
lower-toxicity hybrid

Potential sustainability
benefit; verify microbial/

thermal stability

For the purpose of quantitative synthesis, incre-
mental recovery should be described with a small
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set of normalized descriptors. First is polymer dose
per pore volume, calculated from concentration
and injected PV. Second is mobility-control intensity,
ideally representative RF or mobility ratio under
reservoir flow conditions. The third is pressure
utilization, for example incremental recovery per
unit pressure increase in relation to waterflood.
Fourth is propagation efficiency: based on produced
polymer mass related to injected polymer mass
where possible. These descriptors would permit
more fair comparisons among studies with different
concentrations and slug sizes.

Why Cross-Study Recovery Data Remain Difficult
to Compare

The biggest methodological gap is in the reporting
of research. Salinity is sometimes discussed in terms
of NaCl concentration and other times in terms
of TDS. Hardness is sometimes simply omitted.
The molecular weight of the polymer, degree of hyd-
rolysis, and rheology (particularly viscometer shear
rates being unrelated to porous-flow) are often
unreported. Information regarding pore volume,
permeability distribution, or initial wettability may
be missing from the core data. All of this uncertainty
makes cross-study synthesis challenging, even
when all aspects of the individual studies might be
considered internally valid.

The second gap is simply the lack of head-to-head
comparisons under matched conditions. Clearly,
novel polymers are tested under the conditions
for which they were optimized, while HPAM is tested
at the same mass concentration and not the same
viscosity target or mobility ratio. Both are valid
and legitimate comparisons but yield answers
to different questions. If using equal concentration
evaluates thickening efficiency, equal viscosity eva-
luation determines if there might be other mecha-
nisms that improve displacement beyond mobility
control. Experimental studies should simply report
which evaluation is being considered.

Third, short-term corefloods underestimate risks
that would be present during prolonged use. Both,
a polymer can be injected immediately following
preparation, thereby avoiding months of chemical
aging that would happen in a reservoir, and a poly-
mer might suffer a high degree near-wellbore
mechanical stress, which cannot be replicated
with low rate corefloods. Integrated protocols should
involve aging, controlled mechanical degradation,
and porous-media testing following these steps.
Fourth, the amount of field evidence is still far less
than laboratory evidence. Field pilots represent
heterogeneity, well-pattern interactions, water-
treatment limitations, and supply chain variability
not observed with cores. Public reporting often
reveals what happened without complete chemical
and injection history, which could provide insight
into the response. Thus, publically available pilot
datasets are crucial in discerning whether there
are salt-tolerance advantages identified in laboratory
conditions that persist in field situations [8,27,31].
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Finally, stronger uncertainty treatment is urgently
needed in the displacement literature. Replicate
floods are uncommon, and small variations in core
properties could create recovery differences
comparable with the polymer advantage claimed.
Reporting uncertainty in porosity, permeability,
saturation, injected PV, pressure, and recovered
volume would make conclusions much more
robust and would benefit future datasets that rely
on machine-learning.

Conflicting conclusions regarding injectivity also
often result from differences in permeability.
A polymer described as easy to inject in a multi-
Darcy sandpack can be completely unsuitable
fora 100—-300 mD reservoir core. Thus, the molecular
weight, aggregate size, and filterability need
to be always understood with respect to pore-throat
size. The same goes for adsorption: a formulation
that is advantageous for quartz-dominated
sandstone can adsorb very effectively on surfaces
rich in carbonate or clay. We thus call for statements
such as “polymer X has minor adsorption” replace
with statements related to conditions.

Finally, the use of different denominators to report
recovery can make results look inconsistent.
Some papers report incremental version points
of OOIP, other report % after waterflood, and others
report total recovery factor. These values are not
interchangeable. A review database should always
store raw volumes and calculate the common metric
rather than comparing the reported percentage
directly.

Future Research and Field Qualification

Future laboratory studies should adopt a step-wise
workflow: bulk rheology in representative brine,
long timescale thermal/chemical aging, multiple
mechanical-shear tests, filtration and adsorption,
matched-condition  coreflooding, and imaging
of saturation re-distribution. Candidate polymers
that do not meet the initial stages of the transport
criteria should not proceed to the next stages

simply because they might achieve high zero-
shear viscosity; this workflow would minimize
the number of spectacular, but unusable,
formulations.

Monitoring field-scale deployment should also
be a part of polymer assessment. Measurement
of produced-polymer concentration, inter-well tra-
cers, injection-pressure history, production log-
ging, and time-lapse saturation diagnostics can
tell us whether or not the polymer propagated
to the desired area, and if the incremental oil was
produced because of better sweep. Relating these
measurements to reservoir simulation will also enab-
le to test, rather than assume, lab-derived rheology
and retention parameters [27,28].

For high salinity reservoirs, the most promising ave-
nue is probably not just one “universal” polymer,
but a more condition-specific approach. Sulfonated
polymers may remain optimal only because
supply chain scale and robustness are the most
important aspects; zwitterionic/polyampholyte sys-
tems may be a good option under extreme sali-
nity; and hydrophobically associating systems
may only be viable in contexts which permeability
can accommodate their network size. In that case,
field screening should be framed as multi-objective
optimization of efficiency, injectivity, stability, cost,
and environmental impacts.

An academic program of field qualification should
progress through distinct decision gates. Gate
1 would be fluid compatibility: must be dissolved
in make-up water, have brine stability, should
have no precipitation, and should have acceptable
filterability. Gate 2 includes rheological durability
after aging and applying field-representative
mechanical shearing. Gate 3 is rock compatibility —
includes adsorption, RF/RRF and injectivity in typical
cores. Gate 4 is displacement performance against
a commercial reference (under matched conditions).
Only at that point, piloting design can begin.

Pilot design should include sufficiently long baseline
period to distinguish between the polymer’s effects

Figure 8. Proposed gate-based field qualification program for salt-tolerant EOR polymers
Each decision gate (G1-G4) establishes explicit go/no-go criteria before advancing to the next evaluation tier. A polymer
that fails transport criteria should not progress solely on the basis of high laboratory viscosity. Original figure by the authors.
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and natural production variations. Injection devices
need high-frequency pressure and flow-rate sur-
veillance, while matrix producers need to sampled
for polymer breakthrough, salinity, water recession,
and tracer tests. Notice we could then compare
observed polymer front to predictions from reservoir
simulation. An early increase in pressure combined
with no response from offset producers may
mean that retention operates near the well bore,
and not just control of a successful deep mobility.
The pilot needs to define also a stopping
or reformulation criterion for the injection.

Conclusions

The oil-displacement effectiveness of salt-tole-
rant polymers relies on the interplay between
molecular rheological properties and the behavior
of porous media. While salt-tolerance prevents
viscosity losses, which is critical for controlling
mobility, the incremental recovery as well depends
on other pertinent factors such as prior shear
history, viscoelasticity, adsorption, visco-mechanical
retention, permeability, other forms of heterogeneity,
viscosity of oil, concentration of polymer, and slug
size. Therefore, having information about salt-
tolerance is necessary for the enhanced oil recovery
procedure, but it is insufficient on its own.
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Research from the last decade has demonstrated
that sulfonated copolymers are the most mature
option for this extreme condition, while other types
of polymers (amphiphilic, amphoteric / zwitterionic,
hydrophobically associating) achieve stronger
rheology under severe salinity. While studies with
double-digit incremental oil recovery results under
HSHT condition have been recorded, it does
not mean that such methods can be employed
tactically. However, it should be mentioned
that limiting factors for comparing results recorded
across studies include non-standardized definitions
of brine, polymer doses, and termination points
for waterflooding, as well as incomplete pressure
and retention reporting.

Thus, the conclusion is made in a conditio-
nal way: no family of salts-tolerant polymers can
be announced as the most effective from the existing
data on oil displacement. The best candidates
for polymers include polymers with low mobility
reduction at reasonable concentration, those that
propagate effectively with low or acceptable RRF,
and those that can expose high viscous stability
after reasonable aging and shear. The first image
obtained in laboratory experiments is to be reported
consistently.

AONONHUTENbHO

UcTouHuk cumHaHcupoBaHma. VccneposaHue
duHaHcupoBanocb Komutetom Haykm MuHuctep-
CTBa Hayku U Bbiclero obpasoBaHus Pecnybnvkm
KasaxctaH (rpaHT Ne AP26102717).

KoHcnukt wuHTepecoB. ABTOpbl AeKnapupyroT
OTCYTCTBME SIBHbIX W MOTEHUMAnNbHbIX KOH(IUKTOB
MHTEPECOB, CBsI3aHHbIX C Nybnukauuen HacTosiLLen
cTartbu.

Bknag aBTopoB. Bce aBTOpbl nogTBEpXOarOT
COOTBETCTBUE CBOEr0 aBTOPCTBA MEXAYHAPOAHbLIM
kputepusm ICMJE (Bce aBTOpbl BHECNM CyLLeCT-
BEHHbIN BKMaj B pa3paboTKy KoHuenuuu, npose-
OeHve wuccnefoBaHWs U MOATOTOBKY — CTaTbM,
npoynu n opobpunn duHaneHylo Bepcuio nepeq
nybnukauven). Haubonbwwnii BKkNag pacnpege-
néH cnegywowmm obpasom: beliceHbaeBa A. —
CcMCTeMaTUYeCKU MouCK nuTepaTypbl, U3BMeYeHne
N cuctemaTM3aumsi AaHHbIX, HanvcaHue nepBoHa-
YyanbHoro BapuaHTta pykonucu; CapceHbekynbl b. —
pa3paboTka KOHUenuunm 1 au3anHa nccnegoBaHus,
KPUTMYECKUA aHanu3 MexaHu3MOB MNOMMEPHOro
3aBOAHEHNS, Hay4yHOEe PYKOBOACTBO MOLrOTOBKOW
pykonucy; Tukebaes T. — aHanu3 AaHHbIX OMbITHO-
NPOMBICINOBBLIX WUCMbITAHUA W MacwTabupoBaHus,
NnoAroToBKa WMMIOCTPAUUA W Bu3yanusaums [aH-
HblX; KaH B. — akcnepTHas nposepka pasgenos
N0 XMMUN U MONEKYNAPHOMY AM3alHy NON1Mepos,
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