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AGMHO-YKPauHCKOTO MECTOPOKIACHHUS 6,4
u 32,1% cootBerctBeHHO. Hedtu mpuromHs
IUTSL TIOJIyYeHHs] IIHPOKOTO ACCOPTHMEHTAa TO-
TJTUB U Macen [5].

Jna  omnpeneneHus  (PU3UKO-XUMHYECKUX
CBOHCTB He(TSHOTO CBIPbsi OBLTH HCITOIB30BA-
HBI TPEICTaBUTENIbHBIE O0pasibl BOAOHE(TS-
HBIX 3MYJIBCHH, OTOOPAHHBIX U3 TPOXYKTHBHO-
rO IUIACTa, SBISIOMIErOCs THITMYHBIM JUISL pac-
cMarpuBaeMbIx MectopoxkaeHui. Otbop mpod
aMysbcuu nposoaudics B coorsercteun ¢ [OCT
2517. U3 ortobpaHHBIX 00pa3moB BBICOKOOO-
BOIHEHHBIX 3MYJILCUH APEHHPOBAHHEM BBINE-
Jsu1ack CBOOOMHASI TMOATOBapHAask BOJA, KOJIH-
4eCTBO KOTOPOH (PUKCHPOBAJIOCH, U 3aT€M OHA
HCTIOJIb30BANIACE JUTSI Y CTAHOBJICHUS XapaKTepy-
CTHK IUIACTOBOM BOABI. Y OCTaBIIEHCS SMYJIECUN
HCCIIENOBAIIUCH OTAENbHBIE XapaKTEPUCTHKH,
TMIOCJIe Yero OHa MOABepPraach 00e3BOKUBAHUIO
¢ Ucmosb30BaHueM 3(eKTHBHOrO aedMyIibra-

TOPA U XJIOPUCTOTO KaNbILus (Ipy HEOOXOAUMO-
CTH) 10 OCTATOYHOTO CONEPIKaHUs BOObI He 00-
nee 1,0%. Brinenennas HedTh HCIIOJB30BAJIACH
JUTS JallbHEMIUX UCTIBITaHui. PesynmbraTer uc-
crienoBaHuii He(pTel, TIACTOBBIX BOJ U BOIOHE-
(TSHBIX SMYJIBCHI HA KX OCHOBE MPECTABICHBI
B Tabmuie 1.

Ha ocHoBanmm mpoBemeHHBIX HCCIIEHOBa-
HUI C yYeTOM YCTAHOBJICHHBIX KJIacCHU(UKAIIH-
OHHBIX MPU3HAKOB HE()TH CEIAHbI CIIEAY IOIIHe
BBIBOJIBL

— HedTH 000MX MECTOPOKAEHUH OTHOCAT-
csl K OUTYMHUHO3HOMY THMY (TUIOTHOCTH Tipu 20
°C cocraemsiet 6osee 895 kr/m?) [1];

— MO COAEPIKaHHIO cepbl HeTH Maocep-
Huctble (1o 0,6% mac.) [1];

— IO CyMMAapHOMY COZEP>KaHHIO CMOJI U ac-
(danbTeHOB He(TU BBICOKOCMOJHCTBIE (OoJee
15% mac.) [6];

— 1o comep:kanuto napapuHoB HepTE AOH-

Tabnuua 1
DUINKO-XMMUYECKNE CBOWCTBA HEDTSAHOTO Chipbs
3HAUYCHHUC
MecToposkacHue MecToposkncHue Merton ucnpITaHuit
s 313633 - A61:I)/IH0 - (o6o3naueHne HJT)
I'yboxkuit Sp YKpanHCKOe
OMyABCHA
Obmee  comepxanme  BOABI  (OOmas 34.0 780
00BOAHCHHOCTH), % Mac., 23’ 6 ) 6,8 - I'OCT 2477
B T. Y. SMYJbIHPOBAHHON BOJbI ’ .
IMnorHocTs mpu 20 °C, kr/m° 9292 951.8 TOCT 3900
B;Iixocn, kuHeMarmueckass mpu 20 °C, 139,07 466.9 TOCT 33
MM?/C
Hedrs

IMnorHocTs mpu 20 °C, xr/m° 9152 933,7 TOCT 3900
B;Iixocn, kuHeMarmueckass mpu 20 °C, 775 136.0 TOCT 33
MM?/C
Conepxanne, % Mac.:

I14-04 M-0112
CMOJIBI CHITHKATCTIEBBIC 21,9 26,7 1071008

I14-04 M-0112
ac(haTbTCHBI 1,1 1,2 OJ1-008
napa(uHbI 2,0 1.0 T'OCT 11851
cepa 0,362 0,590 T'OCT P 51947
KoHreHTpamst XJIOPUCTHIX COICH, Mr/am’ 529.4 927.9 T'OCT 21534
Kucnornocts, mr KOH na 100 cnv® Hedtu 154 4 185,49 TOCT 5985
Coneprxanne MexX. mpuMeceit, % mac. 0,036 0,125 T'OCT 6370

IlnacroBas Boga

IT10THOCTS, KT/M° 1005,5 1008.0 TOCT 3900
KoHreHTpaums XJI0pUCTHIX COICH, Mr/am’ 3128 4203 T'OCT 21534
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ON THE ISSUE OF FIELD PREPARATION OF HEAVY HIGHLY WATERED
OIL RAW MATERIALS

© A.A. Popov, M. Yu. Niskovskaya, Yu. P. Yasyan
KubSTU, Krasnodar, Russia

One of the most serious problems of the Russian oil industry continues to be the annually increasing
waterlogging of fields due to the large-scale application of the technology of flooding productive
formations. During the extraction of heavy oil raw materials, this entails the formation of stable high-
viscosity oil-water emulsions, which, in turn, significantly increases the operating costs of oil collection
andtreatment. In recent decades, there has been an active search for solutions to this problem, including
through the use of new or composite demulsifiers. At the same time, the selection of highly effective
reagents is largely determined by the properties of the extracted petroleum raw materials. The paper
presents the results of experimental studies to determine the physico-chemical properties of reservoir
fluids of the Zybza-Glubokiy Yar and Abino-Ukrainskoye fields (Krasnodar Territory). It has been
established that, according to their characteristics, the oils of these fields are prone to the formation of
persistent high-viscosity emulsions. The obtained data can be used for further research on modeling
the process of oil collection and field treatment in order to determine the most optimal technological
parameters of the process of destruction of oil-water emulsions and the selection of the most effective
and economical reagent-demulsifier.

Keywords: heavy oil, high viscosity emulsion, demulsification, physico-chemical properties.
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HeIli pacTBop u He(enwHoBwid nutam (HII)
— IBYXKaJIBLIUEBBIN CHUJIMKAT (JIAPHUT) B Kaue-
cTBe oTxoma mo cienyromei peakuun (Na,K)
,0-ALLO5-2510,+4CaCO;— (Na, K) ,O0-Al,O5+2
(2Ca0x8S10,) +4CO, [2]. Apyrue KOMIOHEH-
TBI, BXOISIIHE B CBHIPHEBYIO CMECh, — HATPHIA,
KaJIUi, aJFOMUHUI U %KeJie30 00pa3yoT pacTBo-
pHUMEBIe B BOIE coenuHeHusl — ycinoBHO NaAlQ,,
KAIO; u NaFeO..

TomoBoit BRIMyCK IIMHO3EMA B HACTOSIIIEE
BpeMsi HaxoauTcs Ha ypoBae 1000 Teic. T/rOR
[3]. TIoatoMy OCTPO CTOHT BOIIPOC O HaJIbHEH-
ey y TWIN3ALHANA OTXO0AA CO IIAMOBBIX TIOJIEH,
e 1Mo NpUOIM3UTENBHBIM OLIEHKaM HAKOTIJIEHO
0K0J10 220 MJIH TOHH IIPU €KeTOAHOM yBende-
HUM 00BEeMOB CKJIAIMPOBAHUS HA 6-7 MJTH TOHH.
W3 obmiero xonmuuectBa HIII Tekymero mpous-
BOZCTBA BCETO JIMIIL OKOJIO 250 ThIC. TOHH HC-
TMOJIB3yeTCsT KOMOMHATOM ISl BBIMYyCKA TOPT-
JIAHZILIEMEHTA, B CBIPbEBO IMNUXTE KOTOPOTO OH
coctapiser nopanka 30%, octagpbHOU 00BEM
(cBBIIIE 6 MJIH TOHH B rOZ) NMOCTYIAeT B IIJIa-
Moxpanunuie [4].

Emre B mpo1msiom CToJIeTHH YUEeHHBIE HAIIH
npumenenne HIIl nns ykperuienuss rpyHTOB
Y MOHOJIUTHO-ZIOPOKHBIX OCHOBAHHUH, HCITOJNb-
3ysl TaK Ha3bIBaeMOe LLTaMOHEe(ENTNHOBOE Bs-
Kyliee, B COCTaB KOTOPOTO BXOOUT TOPTIIAH/-
LIEMEHT C YaCTHUYHOHN €ro 3aMeHON OTBAJIbHBIM
HedenuHoBeIM nutamMom 110 20% [5]. Paspabo-
TaHbI PEKOMEHAITHH T10 Er0 IPUMEHEHHUIO [6].

B neGonbmux odwemax HII ucnonsayerca
B TIPOM3BONCTBE CHJIMKATHBIX M3IEJHH C 3aMe-
HOWM M3BECTH B YCJOBHSX aBTOKJIABHON 00pa-
00TKH, a Takke B KepaMUYECKHUX MaTepuajiax
kak nobaeka [7-8]. JlocratouHo 3aTpaTHBIM
crnocoboM TIPUMEHEHHs IIaMa SIBJISIeTCS 3a-
TIOJTHEHHE TTyCTOT B IIAXTHBIX U TOPHBIX BHIpa-
6otkax [9].

Bonpocamu  BO3MOKHOCTH HCTIONB30BAHUS
HIIT st opom3BOACTBA BSKYIIMX BELIECTB 3a-
Humamcs yuensle B.A. Kunn u I1L W Boxe-
HOB, KOTOpbIe B CBOUX TPYHaxX YTBEPKOAIOT,
4y1o HedennHOBbIN muiam Ha 80-85% cocrout
u3 f-2Ca0xSi10, — CHHTETHYECKOTO [-IBYXKaJIb-
rmesoro crymkara [3]. Kamammankos A. FO. cunra-
eT, 4yTo He(heSTMHOBBIN LIJIaM MPAKTHYECKH He 00-
JIQIAeT CBOMCTBAMH BsLKyIHMX BermecTs [10].

76

OnauM U3 permieHud  npoONieMbl  yTHIH3A-
nmu cxonuBImxcst oteasioB HIII sisnsercs nmpu-
MEHEHHE ero B MPOU3BOACTBE TOPOKHO-CTPOU-
TEJNBHBIX MAaTEPUAJIOB, IO CKOJIBKY OOBEMBI, TI0-
TpeOsieMble 3TOM OTPACbIO, BEChbMA BEJIUKU.
Tonbko 3a nepuoz 2022 rona Ha peruOHaIbHBIX
M MECTHBIX fgoporax Poccuu ynoxkeHO mopsaKa
165 mnna. kB. M nokpeitus [11]. CooTBeTcTBEeH-
HO NIOTPeOHOCTH B IOPOKHO-CTPOUTENILHBIX Ma-
Tepuajgax OCTaeTCsl CTAOMIILHO BBICOKOM.

C obOnoBnenneM 0asbl CTaHIApPTOB B JIO-
POKHOHN oTpaciau mo TpeboraHusaM TexHuye-
CKOTO perjiaMeHTa IMOBBICHINCh TpeOOBaHUS
KaK K KOHCTPYKTHBHBIM CJIOSM TIOKPBITHS aB-
TOMOOUJIBHBIX TOPOT, TaK U K MaTepuajaMm ac-
(danbToOeTOHHBIX cMeceil B LesoM. IIpu HU3-
KOM KaueCTBe COBPEMEHHBIX OUTYMORB, 00y CITOB-
JIEHHOM Pa3BUTHEM TEXHOJOTHHA mepepaboTKu
B He(renepepabarbiBaromell MPOMBIIIIEHHO-
CTH, BO3PacTaeT POJb MUHEPATLHOTO TIOPOIIKA
KaK KOMIIOHEHTa OWUTyMHOTO BsDKyImero. Ms-
BECTHO, YTO ONTHUMAJILHOE CLIEIUIEHHE C He(TsI-
HbIMA OWTyMaMu O0eCHeuMBAIOT AUCIIEPCHBIS
4aCcTULIBI KAPOOHATHBIX TOPHBIX MTOPOI.

IlosTomMy wccnenoBaHus, HarpaBiIeHHBIE
Ha pacIIupeHre ChIpbeBOi 6a3bl MUHEPATLHBIX
MOPOIIKOB Tt achansTo0eTOHOB Ha 6ase Kap-
OOHATHBIX TEXHOTEHHBIX MPOAYKTOB — Hedemm-
HOBBIX IIIJIAMOB, SIBJISIFOTCSI BECbMa aKTy aJIbHBI-
mu. U3ydenne 3aBUCHMOCTH COCTaBa U CBOHCTB
He(eIMHOBOTO IjIaMa OT BPEMEHM XPaHEeHHs
IUTSL UCTIOJIB30BAHUSI B KAQ4eCTBE MUHEPAJIEHOTO
MOPOIIKAa KaK OCHOBHOTO CTPYKTYpooOpasyro-
IIEeT0 HJIEMEHTA BSKYIIEro MO3BOJIHUT MOBBICUTh
KauecTBO acaybTo0eTOHA U YTy YLIUTh 3KOJIO-
IHYECKYI0 OOCTAaHOBKY.

Lenbro paGoTeI SIBISISTCS UCCIISTOBAHNE U3-
MEHEHHs COCTaBa U CTPYKTYPbI He(eTHHOBOTO
nutama AO «PYCAJI AunHCKHN TITHHO3EMHBIN
KOMOHHAT) B 3aBUCHUMOCTH OT CPOKOB XpaHEHUS
Ha [UIAMOBBIX TTOJISIX, C LEJTBI0 MCIIONB30BaHMUs
ero B KauyecTBe MUHepalibHOro noporuka (MII)
B ac(ampTo0eTOHAX.

Ha mnmamoxpanmmmme AYHUHCKOTO TIIHHO-
3eMHOTO KomOmHara Oput oToOpaHsl 7 mpod
B TOBEPXHOCTHBIX 30HaX Pa3IMYHBIX CPOKOB
XpaHeHwus: (ONpenesyieHbl U YKa3aHbl PUOTH3H-
TEJILHO 10 KapTaM Pa3MeLIeHHs).
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HudpakrorpaMMbl pod CHATHI TPH KOM-
HaTHOH Temmepatype Ha mpuOope Bruker D8
¢ muaeitHbiM nerekropoMm VANTEC na CuKa
M3IIyYeHHH B auamnazoHe yrioB 8-90, ¢ mmarom
0.014° co BpemMeHeM HakoruieHus no 1 ¢ Ha war.
YTouHEHHE MPOBOAMIOCH METOJAOM PutBenbaa
B nporpamme TOPAS 3. Unentudukanus a3z
MPOU3BOAMIACH MO CTPYKTYPHBIM KapTOuKaMm
MEXIyHapomHoH audpakioHHo#W Oasbl TaH-
Herx COD Database.

Jna monmyyeHus TOHKOAMCIIEPCHOTO TMPO-
MyKTa KOMOBBIN HE(EIWHOBBIA ILIAM TPO-
JIOJDKATEBHBIX CPOKOB XpaHEeHHs rpy0o u3-
MeJbuau B 1mekoBoi apobouike M1 60x100.
ToHKOE M3MENBUCHUE OCYIIECTBIIN Ha J1abo-
PaTOpHOM MEJIbHUIIE TUCKOBOW BUOPAIIMOHHOM
JuUtst cBepxToHkoro momona M/ 175M. I'panyio-
METPHUYECKHI COCTaB MaTepUajioB ONMPEAEIsIIN
¢ vicniob3oBanrueM Habopa cut cornacHo ['OCT
32719-2014.

[Inomaap MOBEPXHOCTH MOP OMpPENENsIU
Ha aBTOMaTHUYECKOM aHAIN3aTope YASIbHOM MO~
BEPXHOCTH U mopucTocTh Micromeritics ASAP
2420.

HccnenoBaHue CTPYKTypbl MOBEPXHOCTH
OMpPEAETSUIA HA PACTPOBBIX 3JEKTPOHHBIX MH-
kpockonax (COM) JEOLJSM 7001-F (mns us-
BectHaka) u HITACHI TM1000 (mna HIL).
Jlna cpaBHEHUA B paboTe MUCMOIB30BAIN TPAIH-
LIMOHHBIA MUHEPAJIbHBIMA IMOPOLIOK HAa OCHOBE
TOHKOMCIIEPCHOTO M3BECTHSIKA.

[Ipu orGope nmpod BU3yasbHO 0OHAPYIKEHO,
YTO Ha MUTAMOXPAHWIUIIE TIOCTE CAUBa B BUIE

nyasnel HIII o6e3BoxwmBaeTcs, mpeparmasch
B CBIMTYYHH MTPOIYKT CBETIIO0- HJIH XKEITOBATO-0Y-
pOTO IBETA, Y KOTOPOTO OMPEACSUIA MOAYJb
kpymHOCTH (M= 1,9-2,2). Uepe3 HECKOBKO Cy-
TOK MPH BBICBIXaHWH OH HEMHOTO CIIC)KUBACTCA
Y TIOKPBIBACTCS OCITBIM «HAJICTOM) (PHCYHOK 1,
a). [llmam QuTenbHOrO XpaHEHHs] MEHACT IIBET
Ha Oeno-cepsiii (pucyHok 1, 6).

Oto0panHbie TPOOBI 3aMAPKUPOBAHBI CJie-
JYIOITAM 00Pa3oM:

— Ilpo6a Nel — 00e3BOKEHHBIN IIJIaM TIO-
CJIe CIMBa MYJBITBI HA TITAMOBOE ToJie (TITam
KpPaTKOBPEMEHHOTO XPAHEHHUS );

— Ne2 — menee roja;

— Ne3-1,5-2 roaa;

— Ne4-2-5 ner;

— No5-5-10 ner;

Ne6-10-15 ner;

— Ne7-15-20 ner u Gonee.

Onpenenen xummaecknii coctas HIII kpart-
KOBPEMEHHOTO CPOKA XPAHEHUS, KOTOPBIX Pe-
cTaBJieH B Tabmuie 1.

®da30BHIi cocTaB 00Pa3IOB ONPECISIIA Me-
TOAOM PEHTTeHO(A30BOT0 aHau3a. Pe3ynprarst
onpeneneHus npod 2, 3, 5, 7 mpeacTaBieHbI
Ha PUCYHKE 2 W CPaBHHUTEIHHOE COACPIKAHHE
(a3 cemu ykazaHHbIX Tpo0 — B TAOIHIIE 2.

Kak BuaHO M3 pe3ysnbTaToB MCCIIEIOBAHUA,
¢ yBennueHreM cpoka xpanenus HIII wa mura-
MOBBIX MOJIAX B MPHUIIOBEPXHOCTHOM CJIO€ CH-
CTEMHO CHWXAETCA COACPIKAHWE JAPHUTOBOMN
(6enmroBoii) ha3bl (MHTEHCUBHOCTH MEXKILIO-
CKOCTHBIX pacctosHuit d=2.87; 2,78) u Bo3pac-

Puc. 1. HedennHoBbIN LWnam: a — KPaTKOBPEMEHHOr O XpaHeHus; 6 — ANUTENbHOrO XPaHEeHs
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