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HOJMMEP-TVIMHUCTBIE TAMIIOHA’KHBIE KOMIIO3UIIUN
JJIA PEMOHTHO-U30JIAIMOHHBIX PABOT B IOBBIBAIOIIINX CKBAKNHAX

Ipusedenvl pezyromamol 1aOOPAMOPHBIX UCCICOO0BAHUIL RO ONPEOCICHUI0 ONMUMALLHIX KOHYEHmMpPa-
YUl UCXOOHBIX peazenmog O/ NOJYYEHUsl 8bICOKOIPHEKMUBHBIX NOTUMED-2IUHUCTILIX MAMAOHANCHBIX KOMNO-
3uyull, NPeOHA3HAYEHHbIX OJisl NPOBEOeHUsI PEMOHMHO-U3OIAYUOHHBIX pabom 8 000bl8arowWUX HePMAHbIX CKEA-
JHCUHAX, IKCHILYAMUPYIOUUX HEOOHOPOOHbBIE GbICOKONPOHUYAEeMble U MPEWUHOB8Amble KaApOOHAMHbLE NIACHIbL.
Hccnedosanvl 3a6UcumMocmu 6513KOCMU NOIUMED-2IUHUCTIBIX KOMROZUYUIL NPU CKOPOCHSX CO8U2d, UMUMUDY-
IOWUX HAZPY3KU, KOMOPbLE UCHLIMbIBAIOM OAHHble KOMNO3UYUU NPU OCYUeCMEIeHUL 3aKAYKU Om YCmbsi 00 3d-
6051 CK8AJICUHBL C NPUMEHEHUEM CMAHOAPMHO20 Hemenpomuicioso2o 06opyoosanus. Beibpanvl ucxoonwle pe-
azenmol U UX ONMUMAIbHbIE KOHYEHMPAYUul, 4mo no360JUul0 NOJLYHUMb KOMRO3UYUU, CHOCOOHbIE 00PA306bI6AMb
00/1ee NPOUHDIL NO CPABHEHUIO C AHANI020M MAMNOHAIICHLIL MaAmMepua, KOmopulil Modcem 8vloepicams 60/1b-
wue epaduenmoi OaGIEHUSL.

B Hacrosiiiiee Bpemst B MUPOBO# MpakTUKe HEPTEIOOBIUN OTMEUYAeTCs] TEHACHIIHS CHIDKE-
HUSI JIOJTM BHOBb OTKPBIBAEMBIX 3aITaCOB HE(TH B IMOPOBBIX KOJJICKTOPAX OTHOCHUTEIHLHO MPOCTO-
ro crpoenus. Kak ciefcTBue 3Toro, OJHIUM U3 OCHOBHBIX PE3€PBOB aKTUBHOTO OCBOCHUS SIBIIS-
FOTCSI MECTOPOXKICHHSI HE(TH U ra3a B KapOOHATHBIX KOJUICKTOPAX TPEIIMHHOTO U TPEIIUHHO-TIO-
POBOTO THITOB, COZIEPKAIIHE OOJIee MTOJOBMHBI MUPOBBIX 3a1acOB YIIIeBOI0POIOB [1; 2].

JlaHHBIE MECTOPOXKICHUS U3-32 0COOCHHOCTEH CTPOSHUS TIOPOA-KOJICKTOPOB (HAJTMIHE
KaBepH WM TPEIIMH) MMEIOT TMOBBIIICHHbIE (MIBTPALIMOHHBIE XAPAKTEPUCTUKH, YTO BIIHSET
Ha CKOPOCTb MpOIlecca BHITECHEHUS U3 HUX He(TH HarHetaeMol Bojol. M3-3a HeogHOpOIHOC-
TH TOPHBIX MOPOJI ABMKEHHE HEPTHU U BBHITECHSIOILIETO areHTa (BOJbI) K 30HaM JPEHUPOBAHUS
MIPOUCXOJIUT C Pa3HBIMU CKOPOCTSIMHU H, KaK CJICJICTBHE, B OOBOJIHEHHON 30HE OCTACTCS 3HAYH-
TEeJbHAs YacTh MOJIBUKHBIX 3amacoB HedTH. Uepe3 cpaBHUTEIBHO KOPOTKHM MPOMEXKYTOK Bpe-
MEHH T10 TIPOMBITBIM TPEIIUHAM B JIOOBIBAIOIINE CKBOKUHBI HAUMHACT IOCTYNATh Boja. B naH-
HBIX YCIOBHSIX TEXHHKO-DKOHOMUYECKYI0 J(PPEKTHBHOCTh pPa3pabOTKH MECTOPOXKIACHUN
BO MHOTOM OIIpEIeIIsSIeT TPOBEICHUE ONepariid 110 OrpaHNYSHHUIO BOJAOIPUTOKOB TIPU PEMOHT-
HO-M30JIAIMOHHBIX padoTax (PUP) B moObIBaromux ckBakuHax [2—4].

B Pecny6nuke benapycws GonbmmHCTBO 3anexeit Hedtu (6omee 92%) mpuypoueHo
K KapOOHATHBIM MOJCOJIEBBIM U MEXCOJIEBBIM KOMIUIEKCAM CIIOKHOTO CTPOESHHS, KOTOPHIE Xa-
PaKTEPHU3YIOTCS BBICOKOW HEOJHOPOIHOCTHIO MPOAYKTHBHBIX OTJIOKCHHM, HATMYHUEM CHCTEM
TPEUIMH Pa3IUYHOTO HAIpaBICHUS. JTO 00YCIOBIMBAET HEPABHOMEPHYIO BBIPAOOTKY 3aria-
COB IO IIOMIAJH U pa3pe3y, MPEekKICBPEMEHHOE OOBOIHEHUE JTIOOBIBAIONTNX CKBAKUH IT0 BBI-
COKOIIPOHMIIAEMBIM KaHanaMm QuibTpanuu. Tak, Tekymas 00BOJHEHHOCTh T0OBIBAEMOI TIPO-
nyKiuu B Hactostiee Bpems nocturaet 80—90%. B cBsa3u ¢ 3TUM Ha HEPTIHBIX MECTOPOXK/IC-
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Husix PYIIL «lIpousBoactBeHHoe oObvenunenue “benopycHedTs”» MHTEHCHBHO BHEIPSIOTCS
XMMHYECKUE TEXHOJIOTUH, Hconb3yemble ipi PUP B noObiBaromux ckBaxuHax [5; 6].

OpnHako, HECMOTPS Ha TO, YTO B HACTOSAIIEE BpeMs pa3padOTaHO U MPUMEHSETCS 00JIb-
I10€ KOJIMYECTBO XUMHMUYECKUX peareHToB u TexHonoruit st PUP, crour ormeTuts, uto no-
Japisitoliee OOJNBIIMHCTBO M3 HUX pa3padOTaHO JUIs YCIOBUI MOPOBBIX KOJJIEKTOPOB, U UX
npUMeHeHHe He Bcerja 3((EeKTUBHO B YCIOBUAX ABOWHOW mOpHCTOCTU. B cBsA3M ¢ 3TUM ak-
TyaJbHOH 3a7aueil siBisieTcsi pa3paboTka BOJOU3ONISALMOHHBIX KOMITO3UIMH JUIsl YCIIOBHM Tpe-
IIMHOBATO-TIOPOBBIX KOJJICKTOPOB.

K pearenram anst PUP npexssiBisieTcss ocoOblii komruieke TpeboBanmid. [Ipexae Bcero,
OHU JIOJDKHBI 00J1a/laTh TaKUMM PEOJIOIMYECKUMH CBOWCTBAMH, KOTOpble Moriu Obl obecre-
YUTh, C OJJHOH CTOPOHBI, TPAHCIIOPTUPOBKY MX PabOYMX PacTBOPOB 0€3 OCIOKHEHH C YCTbs
CKB@)XMHBI B IUIACT, a C APYroi — NOCIEAYIOYI0 3(PPEKTUBHYIO KOJIbMAaTallM0 BICOKOIIPOHU-
1IaeMOi1 30HbI (KaBEpHa, TPELHA U JIp.) — UICTOYHHKA IOCTYIJIEHUS BOJIbI B CKBaXHHY [7].

3aMeTHOE MECTO B HOMEHKJIaType peareHToB A1 nposeneHust PUP 3anumaroT BoaHble
B3BECH HEOPraHMYECKUX MOPOILIKOB Pa3HOM CTENEHHU JUCIEPCHOCTH, B YACTHOCTH, HA OCHOBE
OEHTOHUTOBBIX INIMH. Pa3HOOOpa3ue CTpyKTypHO-MEXaHUYECKUX CBOMCTB TaKUX JUCIIEPCHBIX
CUCTEM OIpEAEIAETCS MPUPOAONH KOMIIOHEHTOB, pa3MEPOM YaCTHUIl TUCHEPCHON (a3bl U Ipo-
TEKAIOIMMHU B3aUMOAECHCTBUSIMU MEXAY HUMH. J{Is yiydllleHus SKCIUTyaTallMOHHbBIX Xapak-
TEPUCTHUK JUCIEPCHBIX CUCTEM IIUPOKO MPUMEHSIOT PA3IUYHbIE MOJU(PUKATOPHI, B OCHOBHOM
HOJMMEPHOU prpoIbI [8].

Lenp HacTosimelt paboTHI COCTOSIA B BBIOOPE U YCTAHOBJICHUN ONTUMAJIbHBIX KOHIICH-
TpalUWi HMCXOAHBIX PEareHTOB ISl MOJMYYEHHS BBICOKO3()(EKTUBHBIX MOIMMEP-TIMHUCTHIX
TaMIIOHA)XHBIX KOMITO3UIMHA Ui npoBeaeHuss PP B no0bIBaromyx CKBakKMHaX, HKCILTyaTH-
PYIOLINX HEOJHOPOAHBIE BEICOKOTIPOHUIIAEMBIE U TPEIIMHOBATHIE KAPOOHATHBIE TITACTHI.

s obecriedeHns BBICOKON TEXHMKO-DKOHOMUYECKOH 3(PPEKTUBHOCTH HCHOIb30Ba-
HUSl pa3pabaThIBa€MbIX TAMIIOHAXHBIX KOMIIO3UIMI B NMPOMBIIUIEHHBIX MaciiTabax Ha Tep-
putopun Pecniyonmuku benapyck McXOHbIE KOMIIOHEHTBI BHIOMpATUCh U3 MEPEUYHsS XUMHYe-
CKUX peareHToB, npuMmeHseMbix B PYII «lIpousBoacTtBenHoe oO0bennnenue “benopycuedts”»,
KOTOpbIE MPOILIN Ja0OpaTOPHBIE U OMBITHO-IIPOMBICIIOBBIE UCIIBITAHUS M JOMYLIEHbI K MpH-
MEHEHHUIO B Te0J0ro-(U3NUecKux YCIOBHUSAX OEIOPYCCKUX MECTOpPOXICHHM He(dTH (IOBBI-
HIEHHBIE TEMIIEPATYpPBhl, BBICOKasi MUHEpAIU3alMs IUIACTOBBIX BOJ U 1P.).

Tak, B KauecTBe MCXOJHBIX PEAreHTOB JUIsl CO3AAHUS MOJUMEP-TJIMHUCTBIX TaMIIO-
Ha)KHBIX KOMITO3ULIUI MCTIOIb30BAIIN:

1) [IBMA u IIBMB (TVY 2164-005-04002160);

2) [IBA-22 ODKCTPA u ITBA-20 CYIIEP (TY 14.2-00223941-003);

3) mommakpunamuasl (ITAA) pasHbeIX MapoK (OTJIHYAIOIIMECS MOJIEKYJIIPHONH Maccoi,
IIPUPOI0l AHMOHHBIX TPYII U CTENIEHBIO AaHHOHHOCTH):

4) AN-125, AN-132, AN-905, FP-307 (mpousBoautens — SNF Floerger, ®panmus);

5) Alcoflood-955 (mpousBoautens — BASF, 'epmanus);

6) TR-1516 (mpoussoaurens — Changzhou Odoc Int. Trade Co. Ltd, Kuraif).

JInst cpaBHEHHUS B aHAJIOTMYHBIX YCJIOBUSAX OBbLT HCIIBITAH MOJIMMEPMHUHEPATIbHBIA COCTaB
I[IMC «Xumeko-1», mpeacTaBisromuil co00il KOMIO3HUIIMIO OSHTOHUTOBOTO TIIMHOIOPOIIIKA
¢ nommakpunamuzaiom (TY 2458-004-45811026) (npoussoautens — 3A0 «Xumeko-I'AHI ™, Poc-
cuiickas Deepanus).

ITpu BBIOOpPE OCHOBBI ISl TOJTYYEHUS TIIMHUCTON CYCIIEH3MM YYUTBHIBAJIM, YTO OEHTO-
HUTOBBIE TJVIMHBI PA3/EISAIOT Ha IIEJOYHbIE (HATPUEBBIE) U IIEIOYHO3EMEJbHBIE (KaJlblLiKe-
BbIe). [ TMHa HaTpueBoro Tuma Gojee AMCIEpCHA, YeM KaiblueBas. KanblneBbie OEHTOHUTHI
TPYAHO DPACTBOPUMBI B BOJI€, HATPUEBBIE — JIETKO HAOyXalOT M JUCHEPrUPYIOTCS B BOJE,
4TO 00YCIOBHJIO UX LIMPOKOE IPUMEHEHUE.
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I'maBHas cocTaBisOIIas [NIMH — 3TO TVIMHUCTBIE YacTUlbl. [loa BIusiHMEM MOJIEKYIIsp-
HBIX CHJI CLEIUICHUS OHU COEIUHSAIOTCA JIPYT C APYroM, 00pa3ys MepBUUHbIE TNIMHUCTHIEC Yac-
THUIIBI, KOTOPBIE, B CBOIO OYepelb, POPMUPYIOT arperarbl. XUMHUYECKYI0 OCHOBY OE€HTOHHUTO-
BBIX IUIMH, COJEpKalux B cBoeM coctaBe 70% u Oojee MHHEpana MOHTMOPUIUIOHHUTA, COC-
TaBISAIOT amoMocuiukarel — Al,O3:Si0,-H0. YacTriia MOHTMOPHIITIOHHTA MTPEICTABIISET CO-
00# IUIOCKHE YIJIMHEHHBIE YeInyiku cpeanux pasmepoB 1x0,1x0,01 mxwm [9; 10]. Baxueii-
el 0COOEHHOCTBIO IIMH, 00YCIOBICHHOW MX XMMHYECKHM, MHUHEpPATOTHYECKUM, TPAHyJIO-
METPHUYECKUM COCTaBOM, SIBIISIETCS CIIOCOOHOCTD K CBSI3BIBAHUIO TIOCPEACTBOM (PU3UKO-XUMHU-
YECKOr0 B3aHMMOJCHCTBHS OOJBIIONO KOJIUYECTBA BOJABI UM BOIHBIX PACTBOPOB XMMHUYECKUX
peareHToB.

MOHTMOPWJIOHUT UMEET clladble CBSI3U MEXY CIIOSMH, U MOJIEKYJbl BOABI JIETKO
BHEJPAIOTCS MeXy HUMU. [Ipu 3T0OM naBieHne HaOyxaHUsl HACTOJIBKO BEJIUKO, YTO YaCTULIbI
TJIMHBI Pa3JIeNSIFOTCS Ha MEJIKUE arperathl U Jake OTAeIbHbIe eAMHUYHBIC YaCTULIbI, YBEIUYU-
Basich B 00beMe B 8—14 pa3. B cBsi3u ¢ 3TUM MHOTOKpaTHO BO3pAcTaeT y/AeIbHas IOBEPXHOCTh
MIMHACTBIX yacTun (1o 900 M%/r). B pe3yNbTaTe 3HAYUTEIHHO MOBBIIIACTCS KOJUIOMAHAS aK-
TUBHOCTb TJIMH, 0OecreunBaroniasi BO3MOKHOCTb CO3/JaHUSI HA UX OCHOBE BSI3KMX, CEIMMEH-
TAIIMOHHO-YCTONYUBBIX JUCIEPCHBIX cucTeM [11].

Eme o1HOM BaKHOM XapaKTEPUCTUKOM TJIMHUCTBIX CYCIIEH3UH SABIISETCA HAIMYUE TUK-
COTPOMHBIX CBOMCTB. OHU OMPEENAOT CHOCOOHOCTh CyCeH3ul (pOpMHUPOBATH THAPOU3OIIU-
pYIOIIKE SKpaHbl B IOPOBOM IIPOCTPAHCTBE I1acTa. TUKCOTPONHUS IIIMHUCTBIX CYCIIEH3UH BbI-
pakaeTcsi B MX 00paTUMOM CTPYKTYypOOOpa30BaHUU IOCIIE CHATHUS BHEIIHEH MeXaHHYeCKOM
Harpy3kd. SIBIIeHHE THKCOTPOIHHU JISKUT B OCHOBE d(PPEKTHBHOTO MCIIOIB30BAHUS TIUHUC-
TBIX CYCIIEH3UM IS N30SI BOJOIIPUTOKOB B BHICOKOIIPOHMIIAEMOM YacTH ILJIacTa.

B mpouecce HarneraHus INIMHHUCTOM CYCHEH3UMU C IOMOUIbIO HAaCOCHOIO arperara
B CKB&KMHY I10J] I€HCTBUEM CABUTOBBIX HArpy30K €€ KOJUIOWIHO-INUCIIEPCHAs CTPYKTYpa pas3-
pyLIaeTcsi, 4YTO MPUBOJUT K PE3KOMY MaJICHUIO BA3KOCTU M CHIDKEHUIO THIPOIMHAMUYECKOTO
CONPOTHUBIICHUS TIPH 3aKauke. [Ipu monagaHuu B MIacT CKOPOCTh JIBHXKEHUS TIIMHUCTOM CycC-
NEH3UU B €T0 KaHajaX CHM)KAeTCs, a BA3KOCTb U NMPOYHOCTb CTPYKTYPHI 33 CUET MPOSBICHUS
TUKCOTPOITHBIX CBOWCTB YBEJIMYMBAETCS, TO €CTh (hOpMUPYETCS BOJOU3ONIALMOHHBIM 3KpaH.
OTOT 3PPEeKT MOKHO YCHINTh, MOIUDULUPYS TJIIMHUCTYIO CYCHEH3UI0 J0OaBKaMH BOJOpac-
TBOPUMBIX MOJUMEPOB, B Kau€CTBE KOTOPBIX HCIOJIB3YIOT 3(UPHI LEUIH0N03bI, THIPOIU30-
BaHHBIN MONMAKPHUIIOHUTPUI, osuakpuiaamuy (ITAA), Ouomonumeps! u ap.

B Hacroseit paboTe 0CHOBHOE BHUMAaHKE YAEIEHO UCCIIEA0BAHUIO 3aBUCMOCTH BSI3KO-
CTH MOJIUMEP-TJIMHUCTBIX KOMIO3UIIUM MPU CKOPOCTSIX CABHUIra, UMUTHUPYIOIIUX HAarpy3KH, KOTO-
pbIE HCIIBITBIBAET MOJIMMEP-TVIMHUCTAs] KOMIIO3ULMS TIPH OCYIIECTBICHUN €€ 3aKaUYKU OT YCTbsS
110 320051 CKBaKMHBI C IPUMEHEHHEM CTaH/IapTHOTO HE(TEPOMBICIIOBOTO 000PYAOBAHMS.

Jlist peosIOTHYECKUX UCCIIEA0BAaHUM roToBUIN 5%-Hble BOJHBIE CYCIIEH3UHM 00pa3IoB
TJIUHOTIOPOIIKOB MO OOIISTPHHATON METOJMKE: HaBEeCKy TIHHOMopomka (5 T moporika
Ha 100 T BOJBI) BCHIMATM B MPECHYIO BOJAY NpPU TEPEMEIINBAHUHU JIOMACTHOW MEUIaIKON
co ckopocThio 600 06/MHH B TeueHHe 2 MUH. 3aTeM yBeIMYUBaiIN cKopocTh A0 1 000 06/MuH
U TepeMenInBaiu B TedeHrne 60 MUH, 1oCIie Yero OCTaBIIsUIM POOY CYCIEH3UH Ha OHU CYTKU
JUIsl HaOyXaHUs TIUHBL. JIMHAMMYECKYIO BA3KOCTb CYCIIEH3UI OINpeAessii ¢ MOMOUIbIO BHC-
kosumerpa Fann-35 (FANN, CIHIA) B auama3one 3HaueHud ckopoctu casura ot 0,1 ¢t
710 500 ¢ ipu Temmeparype 20 °C.

3aBUCUMOCTH BSI3KOCTH OT CKOPOCTH C/IBUI'a HCCIENYEMBIX CYCIIEH3HMI IPEICTaBIECHbI
Ha pucyHKe 1. YcTaHOBIIEHO, 4TO Hanbosee BHICOKKE 3HAUEHUs BI3KOCTH BO BCEM HCCIeaye-
MOM JMara3oHe 3HAaYeHUH CKOPOCTH CIBUTa UMeNIH o0pasipl cycneH3uit Ha ocHoe [TMC
«Xumeko-1» u rmunonopoimka [IbA-22. [ToBbiienHas Bs3kocThb cycnen3uit [IMC «Xumeko-1»,
OYEBHUJIHO, O0YCIIOBJIEHA HAJIMYUEM B 3TOM COCTaBE IMOJIMMEPHOM 100aBku. B cBoIO ouepens,
riuHonopomok Mapku [1bA-22 xapaktepusyercsi Han0oyiee BRICOKOW CTETIEHBIO TUCTIEPCHOC-
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T M3 BCCX HCCICAYCMBIX O6p213L[OB, 4TO0, MMO-BUAUMOMY, 00eCreuynBacT BHICOKHE 3HAYCHUS
BA3KOCTH €TI0 CYCHGHSHﬁ.

400 -
350 A 1
*O
2 300 -
s
)
G 250
2
g
@ 200
®
S
Q
g 150 A
s
£ 100 - 2
=
50
. 345 o3 % —4
0 100 200 300 400 500 600
CkopocTb capura, 1/c

1 - TIMC «Xumeko-1»; 2 — [1bA-22; 3 — [I6A-20; 4 — TIBMA; 5 — TIBMB.
Temmnepatypa — 20 °C.

Pucynok 1. — 3apucuMocTH JMHAMHYECKOM BA3KOCTH
5%-HbIX BOAHBIX CYCNIEH3Hil OT CKOPOCTHU CABUTA

Jljig ycTaHOBIIEHHUS XapaKTepa BIHUSAHUS MOJUMEPHBIX 100aBOK Ha PEOJOTHYECKHE Xa-
PaKTEPUCTUKU INIMHUCTBIX CYCIIEH3UM UCIIBITAHBI COCTaBbl HA OCHOBE IIMPOKO MPUMEHIEMOIO
Ha oObektax PVYII «llpousBoactBeHHoe oObeauHeHue ‘“‘benopycHedTs”» TIIMHOMOPOLIKA
mapku [IBMB. B kauectBe MomudukatopoB uccienopain aHuoHHsle [TAA. OOpasipl cyc-
MEeH3UH FTOTOBWIIN 110 CJIEAyIolel MeToiuKe. B yacTu Bojibl AMCTIeprupoBaiv INIMHOMOPOILIOK
IpY NEepPEMEIINBAHUU C TOMOIIBIO JIOMACTHON Memanaku co ckopocThio 1 000 06/MuH B Teue-
Hue 0,5 4, B octaBiemcs oobeme Bojbl pacTBopsutd [TAA, mocie 4ero cMermmBaii riIuHuC-
TYI0 CYCIIEH3HIO U IIOJIMMEPHBIN pacTBOp B TeueHue 0,5 .

Cnenyer OTMETUTb, YTO TJIMHUCTBIE CYCIIEH3MHM, MOAM(UIIMPOBAHHBIE N00aBKaMH
ITAA FP-307, Alcoflood-955, AN-905, Ob1 HECTaOWIBLHBIMU U OTJENSIN BOAHYIO a3y (He-
3aBUCHMO OT KOHIIEHTpaluu noaumepa). Ilocne otnenenust Boasl 00pa30BbIBATNCH KPYITHbIE
CTYCTKH Tesieo0pa3Hoi MOJIMMEPHON MacChl, HAOJIHEHHOH TiMHonopoukoM. [loatomy B nasb-
HeleM ykazanHble Mapku [TAA He nccienoBanuch.

3aBUCUMOCTH BSI3KOCTH OT CKOPOCTH CIBHTIa MCCIENyeMbIX 5%-HbIX CyCHEH3Uil Iiu-
Horopomka [IBMB ¢ no6askoit 0,1% ITAA mapox AN-125 u AN-132 npencraBiieHs Ha pH-
CyHKe 2.

W3 cpaBHEHUS KPUBBIX T€UEHUSs, MPUBEIECHHBIX Ha puUcyHKax | (kpuBas 5) u 2 (kpu-
BbIe 2, 3), BunHO, uto nobaBku 0,1% ITAA AN-125, AN-132 npuBenu k 3aMeTHOMY BO3pac-
TaHHIO BsA3KocTH 5%-HoM cycnen3uil rmuHonopomka [IBMB, Tak 4ro cycnensust ¢ 106aBkoi
AN-125 npubnusunack mo peosorndeckum mnokazatensMm k cycrnensuu [IMC «Xumeko-1»
(pucyHok 2, kpuBas 1).

AHanu3 MoJIy4eHHBIX pe3yJIbTaTOB MOKa3ajl, YTO CYCHEeH3UH, cojepxaiiie 5% rimHo-
nopouika mMapku 1IBMB, umenn HeZOCTaTOYHO BBICOKYIO IS LENEW BOJOM3OJIALUU B Tpe-
IIMHOBATBIX IUIACTaX BA3KOCTH. C LIENBI0 MOBBILICHMS BSI3KOCTH IPOBEIEHBI UCCIIECIOBAHUS
CYCIICH3MM C MOBBILICHHBIM cozepkanueM [IbMB.
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1 - IIMC «Xumeko-1»; 2, 3 — rmuaonioporiok [IEBMB ¢ mo6asxkoii 0,1% [TAA
(2 — AN-125; 3 — AN-132). Temnepatypa — 20 °C

Pucynok 2. — 3apucMMOCTH JTMHAMAYECKO BA3KOCTH
5%-HbIX BOAHBIX CYCNIEH3Hil OT CKOPOCTH CABUTa

Pe3ynbTarhl peosiornyeckux UCciael0BaHUi IIIMHUCTBIX CYCIIEH3UH ¢ pa3IMyHbIM CO-
Jep)KaHUEeM TIMHOIOPOIIKA TPEACTaBIeHbl B TaOJuIle, B KOTOPOW MpPHUBENEHBI 3HAYCHUS
BSI3KOCTH TPU CKOPOCTSX CIIBUTA, UMUTHPYIOUIMX BO3ACHCTBUE, KOTOPOE OKA3bIBAETCS HA IO-
JMMEP-TJIMHUCTYIO KOMITO3UIIMIO BO BPEMs TIPOBEJICHHS TPOMBICIIOBBIX pa0dOT Ha CKBAXKHHE:
100 ¢! (4TO COOTBETCTBYET CKOPOCTH JBHYKEHHS CYCIIEH3HI Yepe3 HACOCHBIIT arperar), 40 ¢
(MpH JIBMOKEHUH Yepe3 HACOCOKOMITpeCcCOopHbIe TpyObl) u 10 ¢t (npu ABMKEHUU B KaHajax
J1aCTa).

Ta6n1z1ua. — 3Ha4YCHUS BSI3KOCTH TNIMHUCTBIX CyCHeH3I/II\/'I IIpU pa3JIMYHBIX CKOPOCTAX CABUT'A

Junamuueckast BI3KOCTh
Ne ob6pazua CocTaB MMMHHACTON CYCIIEH3UN IIPH CKOPOCTH CJIBUTA, C -
10 50 100
1 I[IMC «Xumeko — 1» (5%) 350 130 85
2 ITBA — 22 (5%) 90 45 33
3 I[TEMB (7%) 200 100 75
4 ITEMB (10%) 450 120 55
5 IBEMB (16%) 1400 290 145

B pesynbrare nosbiuenus konieHTpauuu [IBMB otmedeHo cymecTBeHHOe Bo3pac-
TaHHE BA3KOCTH cycrneH3uu 6e3 nodaBku [TAA. YcranoBieHO, 4TO I MPEIYIpPExICHUS TeX-
HOJIOTUYECKUX OCJIOHEHMH MPH MPOBEACHUU MPOMBICIOBBIX PadOT MO 3aKauke IMOJUMEp-
[JIMHUCTBIX KOMIIO3MIIMKA B IUIACT, ONTUMAJIbHBIM SIBJISIETCS HUCIIOJIb30BaHME 7% CycneH3Un
riuHonopomka mapku [IBMB.

JI7 OBBIILIEHUS IKCITyaTallMOHHBIX XapakTepucTuk 7% cycnensuu I1IBMb uccieno-
Baym BiusHUE 00aBoK [TAA mapok TR-1516, AN-132 u AN-125 Ha BI3KOCTh 00pa3yroreincs
cucrembl. Kpusbie Teuenus 7% cycnensuit rmuHonopoiuka [IIBMB ¢ no6askamu 0,05-0,1% uc-
cnenyembix [IAA B cpaBHenuu ¢ 5%-Hoii cycnien3ueit [IMC npencraBieHbl Ha pUCyHKe 3.
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1, 2, 3 — rmuaOMOpomok [TBMB (7%) ¢ mobaBkamu [TAA (1 — 0,05% TR-1516;
2—0,1% AN-125; 3 -0,1% AN-132); 4 — 5% IIMC «Xumeko-1».
Temmnepatypa — 20 °C.

Pucynok 3. — 3apucuMOCTH IMHAMHYECKOI BA3KOCTH
BOJHBIX CyCIIEH3HUiil 0T CKOPOCTH CABHUIa

Pe3ynbrathl uccieoBaHuii MoKa3ajiy, YTO ONTUMAIBHBIMU 110 PEOJOTMYECKUM XapaK-
TEPUCTUKAM SBIIIOTCS MOJUMEP-TIIMHUCTBIE KOMIIO3UIUH, COJAEP)KALIUE B CBOEM COCTaBE
rnuHonopomok Mapku [IBMB (7%) u [TAA (AN-125 - 0,1% wmu TR-1516 — 0,05%).

IIpn HU3KKMX ckopocTsax casura (mexee 100 ¢ 1) Takue MOJIMMEP-TJIMHUCTBIE KOMIIO-
3UIMH XapaKTepU3YIOTCsl 00Jiee BBICOKMMHU 3HAUEHUSIMHU BSI3KOCTH 110 CPABHEHMIO C aHAJIOTOM
[IMC «Xumexko-1». D10 yka3blBaeT Ha TO, YTO B BBICOKOIIPOHHUIIAEMOM 4yacTH HETSIHOTrO
macta pa3paboTaHHbIE KOMIIO3ULIMU MOTYT 0Opa3oBbIBaTh 0o0Jjiee MPOYHBINA TaMITIOHAXKHBIN
MaTepHal, KOTOphI crocoOeH BhIepkKaTh OOJbIINE TpaJueHThl JaBieHus. JlaHHBbINA (akT
croco0cTByeT NOoBbIIIEHUIO 3G (eKTUBHOCTH NpoBoaAuMbIX PP npu ncnonb3oBanuu paspa-
OOTaHHBIX MOJIUMEP-TIIMHUCTBIX KOMITO3ULIHH.

JIJ1 TEXHUKO-2KOHOMUYECKOI0 00OCHOBAaHUS MPUMEHEHUS pa3paboTaHHbIX MOJIUMEP-
IJIMHUCTBIX KOMIIO3MIMK Ha He(TAHBIX MecTopoxaeHusx Pecnybnuku benapych mpoBeaeH
pacder crommocTd 1 M® TaMITOHaXHOI KOMIIOSHIINH, MPHTOTOBICHHONH C HCIIONB30BAHHEM
IPEJI0KEHHBIX KOMIIOHEHTOB (C Y4ETOM TPaHCHOPTHBIX pacxo0B). CpaBHEHUE NOTYyYEHHBIX
JIAHHBIX CO CTOMMOCTEIO 1 M TaMIIOHAXKHOM xoMmno3unun Ha ocHose IIMC «Xumeko-1» mo-
Ka3aJl, YTO 3KOHOMHUS CPENICTB MPU UCIIOJIBb30BAHUU MPEJIOKEHHBIX PEareHTOB MOXKET COCTa-
BUTH 110 15% 10 CpaBHEHUIO C CYIIECTBYIOIINM aHAIIOTOM.

3akiouenue

PazpaGoTanHble MOTUMEP-TIIMHUCTBIE KOMITO3UIIMU 110 CBOUM IKCIUTyaTaIl[HOHHBIM Xa-
paKTepucTUKaM (3aBUCHUMOCTH BSI3KOCTH OT CKOPOCTH CIBUTA, BOZMOXKHOCTbh PEryJIHpPOBaHUS
CBOMCTB B IIUPOKOM JTHANa30HE B 3aBHCUMOCTH OT YCJIOBUI MPUMEHEHUS, HU3Kasi CTOUMOCTb)
MPEBOCXOAT BbIOpaHHbIN /17151 cpaBHeHus aHanor [IMC «Xumeko-1». Takxe B xone mpose-
JIEHUsl UCCJIEAOBAHUM YCTAHOBJICHO, YTO JAHHBIE KOMIIO3MIIMM HAa OCHOBE IJIMHOIIOPOILKA
mapku [IBMB, monudunupoBannsie IIAA, xapakTepu3yroTcsi HATIUYHEM THUKCOTPOITHBIX
CBOWCTB, KOTOpBIE OoJiee BeIpaxkeHb! 10 cpaBHeHHIO ¢ [IMC «Xumeko-1».

JU1d IpOBEIEHUS ONIBITHO-IIPOMBICIIOBBIX MCIIBITAHUM ONBITHON NApPTHUH ITOJIMMEP-TIIH-
HUCTOI Kommo3uiuu Ha MectopoxaeHusx PVYII «IIpousBoacTtBenHoe oObvenunenue “beno-
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pycHedTh”» HEOOXOAMMO UCCIIE0BATh €€ TUKCOTPOITHBIE CBOWCTBA U MPOBECTU MO/ICIBHBIE
SKCIIEPUMEHTHl B AMHAMHKE MPU TEPMOOAPUUYECKUX YCIOBUAX HEPTIHOTO MECTOPOKICHUS
Ha KepHOBOM Marepuaiie. [IpoBesieHre TaHHBIX UCCIeA0BaHUl 3aruaHnupoBano B 2016 r.
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Pykamnic nactyniy y paaakusito 25.03.2016

Pechersky G.G., Kuskildina Y.R., Antuseva A.V. Polymer-clay Tamping Compositions for Repair
and Isolation Operations in Producing Oil Wells

The results of laboratory research on determine the optimal concentrations of the reagents to generate
high-performance polymer-clay tamping compositions are presented in the article. The developed compositions
are intended for repair and insulation operations in oil producing wells, exploiting high-permeability heteroge-
neous and fractured carbonate reservoir. Dependences of viscosity polymer-clay compositions are investigated,
at the shear rates simulating offloading which one tests the compositions at realization injection with application
of the standard oilfield equipment.



