TOO “SATBAY UNI TECH"

TOO «Satbay Uni Tech» cneunanusupyetca B obnactm neTtpodpumanku, yBennveHus
nob6blvn HedTU, pa3paboTkm OypPOBLIX PAaCTBOPOB, @ TaKXKe KUCNOTHbLIX KOMMO3ULUUA U

OPYrMX TEXHOMOMrMYECKMX XNAOKOCTEN AnA 06paboTKn CKBaXKMH.

Texkywme pa3paboTKn KOMMaHUK HanpaBieHbl Ha:

e 1 - Xumunyeckne MeToabl yBENUYEHNA OOObIYN HED TN
o 2 - CHMXeHne 0bBOOHEHHOCTU CKBaXUH

e 3-0nTUMM3aUMA PeLenTyp KNCNOTHbIX COCTaBOB

N TEXHOJIOMHYECKNX )KI/I,D,KOCTeI7I A8 CTUMYNAaunn pa6OTbI CKBa>XWH

4 - Jlokanusauma ocTaTO4YHbIX 3anacoB Hed T mMeTogoMm Streamline simulation

A8 ONTUMN3aun CUCTEMbI 3aBOAHEHNA Ha CTaPbIX MECTOPOXKAOEHNAX

5 — bopbba ¢ MUKPOBMONOrNYECKON KOPPO3MEN



1 - PABPABOTKA PELLEMTYP NOJIMMEPHbIX FEJTEV AN1A YBEJTMYEHMA OXBATA
NJTACTA BO3SAEVWCTBVEM

Yyactue B 1,5-rogudHom (2023-2024 rr.) nccnenoBaTelbCKOM NPOEKTE

AO "KapaxxaHb6acmyHain".

> WlccnepoBaHne noiMMepHbIX
renen, puHaHcupyemoe
MWHNUCTEPCTBOM HayKu U
BbicLLero obpasoBaHuA
Pecnybnunkn KazaxcTtaH

3 mecaua

1087 psi/ft
» PaspaboTka 9KOHOMUYECKU

3P DEKTUBHBIX reneBbiX
peuenTyp

cnbiTaHne nojnmMepoB Ha COBMECTUMOCTb C
MPOMbICITOBOU BOOOU N NNACTOBbIMKX NnopoaamMu



B nabopatopuun 6bina paspaboTaHa peuenTypa refna anAa 3akyrnopku LUMPOKUX TPELLMH.
Gopmyna moxeT 6bITb afaanTupoBaHa anAa TemnepaTypHoro ananasoHa ao 60 °C u

coneHocTn 0o 240 r/n.
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> TpaguMuunoHHble renu solgepxmneatoT aasneHme go 140psi/ft - 30 atm/m.
> YnydleHHble renu BblAep>XnBatoT rpagmueHT gasneHuna go 2070psi/ft - 466 atm/m.



Haww pe3ynbTaTbl nOMoratoT HedTAHbIM KOMMNaHUAM BblIbUpaTb NOAXOOALLMNE CKBAKMHDI
IJ1A 3aKayku renqa, npegoTepaLlan notepu goobbiyu.

0,09
0,08

0,07

Jasnenue, MIla
o o o o
o o o
H (3] o

o
w

o e

20

40

1

80
Bpewms, mun

(o2}
o

100

7

o

°®
S

Booo

Pressure, MPa
w

[ 4
[ 4
o
[ 4
[ d
[ d
. y
[ 4
[ d

[ d
o L i J }
s 0 ¢

0 0 50 100

N
TooC

120 140 16/ 150 200 250
Time, min

®O0il after gel ~ ®Oil after sodium pyrophosphate Oil after NaOH

Ina ycnosun mectopoxaeHnAa KapaxaHbac:
> 3aka4ka renb-nosiMMepHoOn KOMMNO3nLUmum B OTKPbITbIN CTBON A06bIBAIOLLEN CKBAaXXWUHbI NPUBEAET K

CHUXeEHUIO nebunta HedTwn

> [lpumeHeHue nonuMmepHbIX renen bonee LenecoobpasHo B HarHeTaTesbHbIX, @ HE B A00bIBaAIOLLNX

CKBa>XUHax.



> [lonly4yeHHble HaMu pes3ynbTaThbl
CBUAOETENbCTBYIOT O TOM, YTO HEMNOJIHOE
pacTBOpeHMe noamMepa, 4acto BCTpedatoLleecH
B NOJIEBLIX YCNTOBUAX, HE NPUBOAUT K CHUXEHWUIO
NPOYHOCTU rens.

> CokpalleHne BpeMeEHN pacTBOPEHUA C¢ 3 4

0o 45 MWH nNpMBeaeT K COKpaLLEeHUIO BPEMEHMU
obpaboTku B 2,5 pasa.

Eurasian Chem.-Technol. J. 25 (2023) 157-163

https://doi.org/10.18321/ectj1518

The Effect of Polymer Mixing Time on the Strength of HPAM-Cr(lll) Gels

Iskander Gussenov

Satbayev University, 22 Satbayev str., Almaty, Kazakhstan

Institute of Polymer Materials and Technology, microdistrict “Atyrau 17, 3/1, Almaty, Kazakhstan

Article info

Received:
10 March 2023

Received in revised form:
6 May 2023

Accepted:
27 lune 2023

Keywords:

Gel treatments

Polymer dissolution
Polymer molecular weight
Fish eyes

Gel strength

Gel syneresis

_ Brine salinity

Abstract

The dissolution of hydrolyzed polyacrylamide, commonly used in gel treatments
for enhanced oil recovery, takes between 2-3 to over 24 h at 20-25 °C. The
duration is influenced by factors such as polymer molecular weight and brine
salinity. In injection/production wells, gel treatments often involve injecting
50-150 m?* of polymer solution within 1-2 days, resulting in the injection of
partially dissolved polymer. This raises concerns about the stability and strength
of gels containing partially dissolved polymer particles. This study demonstrates
that when undissolved polymer particles are kept suspended during the gelation
process, there is no significant visual distinction between gels obtained from
30 min or 12 h of polymer mixing. Additionally, viscometer measurements reveal
that gels formed with shorter polymer mixing times exhibit higher resistance
to shearing. This observation supports the concept that undissolved polymer
particles act as a composite material, improving the gel strength. This paper
does not advocate for the use of partially dissolved polymer gelants. Undissolved
polymer particles cannot effectively penetrate porous media. Gelants containing
such particles are primarily suited for addressing fracture conformance issues.
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2 - MONMMMEPHOE 3ABOJHEHME OJ1A YCNTOBUN PA3JTNYHBIX
MECTOPOXIAERHNW
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3 - UCTbITAHNA BYPOBbBIX PACTBOPOB

J1abopaTtopua BypoBbIX 1 LLEMEHTHbIX pacTBOpoB «Baker Hughes»

1 - BA3KOCTb BYPOBbIX U LLEMEHTHbIX
pPacTBOPOB NP1 pasfiMyHbIX TEMMepaTypax

2 - Cma3sbliBalowpe kavyectsa 6ypoBbIxX
pacTBOpPOB

3 - Tvn 1 KONNM4eCTBO CMas3biBaOLLNX
nobaBok

4 - NNoBefeHne pacTBOPOB MNP MOBbILLEHHbIX
TemnepaTypax (go 230 C)

5 - XapakTepucTtukm punbtpaumnm 6ypoBbiXx,

LEMEHTHbIX PaCTBOPOB, @ TakXe XMUAKOCTU
[Pl v rnyweHnAa ckBaXXMH Npw NOBbILLEHHbIX
TemMmnepaTypax 1 AaBneHnAxX

6 — HabyxaHue rnnH npu KOHTakTe ¢

XKNOKOCTDIO.




4 - TECTUPOBAHWME NMNOBEPXHOCTHO-AKTUBHbIX BELLECTB

1 - cnbiTaHne NOBEPXHOCTHO-aKTUBHbIX BewecTB Ha 2 - IFT mexay HedTbio U BOAOW (XMMNYECKMM PacTBOPOM)
COBMECTUMOCTb C BOAOW U TOPHbIMU NOPOAAMMU TeHn3nomeTp TX 5000

= -




BAYbIP>KAH MYKAEB
KOHCYJIbTAHT MO PA3BUTUIO BUSHECA
TEJ1: +7 705 552 11 18
EMAIL: B.YERBULATOVICH@GMAIL.COM

NCKAHLEP 'YCEHOB
TEXHWYECKM INPEKTOP
TEJ: +7 777 811 39 41
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