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B cTaTbe paccmoTpeHbl: npobnemsl,
BO3HUKaloWwme npu 6ypeHuu
MHTEpBaNoB CTBOJIa CKBAXKWH,
COCTOALLMX U3 FTUHUCTBIX TOPHBIX
nopoa, CKNOHHbIX K ruapaTauuu

1 o6Bany; mexaHu3m HabyxaHus
FIMHUCTBIX FOPHbIX NOpOA, Npouecc
MHITMONPOBAHUA IINH; aCNeKTbl
NpUMeHEeHUs UHTMGUTOPOB

rNIUH; YKa3aHbl HEKOTOpble
MHTUOUTOPDI FNINH, NOJIOXKUTENIbHO
3apeKomeHfoBaBlune ceba B
NabopaTopHbIX UCNbITAHUAX U B
npakTuKe 6ypeHus HeTaHbIX
CKBaXKWH; BKpaTLe NpuUBeJeHbl
pe3ynbTaThbl 1a6OpPaTOPHLIX
MCNbITaHUiA No npodunakTuke
HaGyXaHuUA TMMHUCTBIX NOPOJ,

npu Bo33eMCTBUU BOAHOM
AMCNEpPCMOHHOMN cpeabl.

MaTepuanbl n metoabl

JlabopaTopHble Uccnef0BaHNA HanpaseHsl
Ha NOUCK MaKCMManbHbIX CNOCo60B 3aLuUThbl
KepHOBOro martepuana rvHUCTbIX Nopoj OT
rapatauuu, nytem noadopa 3hdeKTUBHbIX
UHIMOUTOPOB TNH.

B xoze nabopaTtopHbIX MCCNef0BaHMIA
KepHOBOro MaTepuana NnpoBefeHbl
HabntofeHUs 3a BO3AENCTBUEM PA3IUYHBIX
ANCNEPCUOHHBIX CPeJ, Ha TMHUCTYIO TOPHYIO
nopopy, NyTem NorpyxeHuna cermeHTa
KepHa B ANCNepCUOHHYI0 Cpeay Ha 24 Yaca,
B COCTOAHUM NOKOs (6€3 MexaHU4YeCcKoro
nepemellrBaHNA) B CPABHEHUM C UCXOAHBIM
MmaTtepuanom, To ecTb KEpHOM, He
NOABEPrHYTbIM CMAYMBaHUIO ANCNEPCUOHHO
cpegon.

KntoueBble cnoBa

GypeHne CKBaXWH, rMapaTaums rmHUCTbIX
FOpHbIX NOPOA, UHIMOMPOBAHUE TANH,
WHIMOUTOPbI FNKH, 06Banbl FOPHbIX NOPOA,
obpa3oBaHue KaBepH.

Mpo6nembl noTepu ycToM4uBOCTUA CTBONA
CKBaXWH

/13BeCTHO, YTO Ha HedTAHbIX 1 ra3oBbIX Me-
CTOPOX/AeHuAX mupa okono 70-75% nnactos
NpeacTaBNeHO [IUHUCTBIMU  OTNOKEHUAMU U
0K0110 70% TEXHONOTMYECKUX OCNOXHEHUI CBSA-
3aHO C HEeYCTONYMBBIM COCTOAAHMEM CTBOJIA CKBA-
XUHbI NpW BypeHnm B 3TUX MHTepBanax [1].

OgHMM n3 Haubonee pacnpocTpaHeHHbIx
OCNOXHEHWI MpW BYpeHUU CKBaXWUH ABNAET-
€A NoTepsA YCTOMYMBOCTU FOPHbIX MOPOA, Cna-
ralowmx CTeHKM CKBaXMWH. [pWyYnHbI noTepb
YCTOWYMBOCTU CTEHOK CKBaXMUH HOCAT Pa3HoO-
6pa3Hblil XapaKTep, HO BCE OHU NPUBOAAT K OT-
KNOHEHMIO OT HOMUHANBHOTO pa3mepa ceyeHus
CTBONA CKBAXMWHbI. VI3MeHeHne nameTpa CTBo-
Na CKBaXMHbI MOXET ObITb cnejcTBnem 06paso-
BaHWA TONCTON TAMHWUCTON KOPKK (ymeHbLleHne
AVMamMeTpa) W pasmblBa OTNOXEHWIA, MpeacTas-
NIEHHbIX, Hanpumep, PacTBOPUMbBIMU CONAMU
(o6pasoBaHue kaBepH). Ecnv obpasoBaHue Ka-
BEpH 006YC/0BAEHO OCHINAMU WKW oGBanamm
FOPHBIX MOPOJ, TO YMEHbLIEHVE AnameTpa CKBa-
KUHbl  ABNAETCA CNeACTBMEM  BbINyYMBAHUA
FOPHbIX NOPOJ, C NOCNEAYIOWNM CKanbiBaHNEM
M oCbiNaHuem, OCOBEHHO MPOABAAIOWMUMCS B
TpeLnHoBaTbiX NOPOAAx Npu bypeHnn ¢ npume-
HEHMEM He MHTMOUPOBAHHBIX N HEeAOCTaTOY-
HO WMHMMOMPOBAHHLIX (MM6O NpU NpPUMEHeHUK
He3DEKTUBHBIX MHIMBUTOPOB rAKH) BYPOBbLIX
NPOMBIBOYHbIX XUAKOCTEN Ha OCHOBE BOAHOMN
AVCNEePCUOHHON Cpefbl.

MexaHu3M ruapatauumu rUHNCTBIX NOPOA

[ns TOro, 4yto6bl NPaBUALHO BbIOPATL He-
06xoaMble UHTUOWUTOPBI FIWH U B LLeNom npe-
AOTBPATUTL NPOLLECChl rnapaTaLumn n ocbinaHus
TAVHUCTBIX TOPHbIX MOPOA, CNeAyeT npeAacTas-
NATb MEXaHWU3M rapataLnm ruH.

Tnapatauus ravH NPUBOAUT K paspyLleHnto
TAVHUCTBIX TOPHBIX, YTO COMPOBOMAAETCA yBe-
MyeHnem obbema ¥ nocnesylmm aucnepru-
poBaHuem. CKOPOCTb 1 MaclTabbl paspylueHns
TAVHUCTBIX TOPHbIX MOPOJ 3aBUCAT OT TOTO C Ka-
KOV ANCNEePCUOHHOW CPeLo KOHTaKTUPYeT ru-
HUCTas NOPOAA M KaKkne MHIMOGUTOPbI BBEAEHbI B
COCTaB ANCNEPCUOHHON cpefpbl.

CnepyeT NOHWMMaTb, YTO MOA TAWHUCTBIMU
nopojamun NOHMMAIOTCA HE TONbKO COGCTBEHHO
TAVHBI, HO W TAMHWCTbIE CNAHLbl, aPTUAANTBI, NO-
poabl Ha FUHUCTOM LieMeHTe (FAUHUCTBIA nec-
YaHUK, Meprefb, aneBpoiuT 1 ap.).

[NaBHbIMU MpPU3HAKamMW TNUH  ABAAIOTCA
BbICOKOAMCNEPCHOE COCTOAHME, XapaKTepu-
3yloleecs KOMMOMAHBIMA U GAU3KUMU K HUM
pasmepamu Yactuu, rMapocdunbHoCcTb (aKTuB-
HOe B3aWMOAENCTBME C BOAOIA), CNocobHOCTb
K agcopbuumn, noHHOMy obmeHy, HabyxaHuto K
NPOSABNEHWIO YNPYro-BA3KO-NNACTUYHbBIX U TUK-
COTPOMHbIX CBOMCTB B KOHLEHTPUPOBAHHBIX W
pa3baBneHHbIX CyCNeH3naAX.

Ha cTeneHb rugpatauum raMHUCTbIX NOPOA
Hemanoe BIMAHME OKa3blBAT CTPYKTYpHble
0COGEHHOCTN TAVHUCTBIX FOPHBIX MOPOA: TWUM
CTPYKTYpbl, CTPYKTYpHblE CBA3M, MAOTHOCTb W
OPUEHTUPOBAHHOCTb. [lpy  HapylweHun npu-
POAHbIX CTPYKTYPHbIX CBA3EN, BeNNYMHa Haby-
XaHWA TAVHUCTBIX TOPHbBIX MOPOA CYLLECTBEHHO
yBENUYNBAETCSA.

fmapatauns rUHNUCTBIX FOPHbIX MOPOJ fAB-
nAeTcA pesynbTaToM B3aUMOLENCTBUSA TUHbI C
BOAHON da3oit GYpoBON NPOMbIBOYHOMN MUAKO-
ctu. HabyxaHue FIMHUCTbIX MOPOJ BO3HUKAeT
13-3a poCTa BAAXKHOCTW, yBenn4yeHus obbema
4acTuLy 1 AaBneHus ¢ NocieAylolWmm pacnasom
CTPYKTYPbI FMHUCTBIX YacTuy, [2].

PaspyLieHune rnMHUCTbIX TOPHbLIX MOPOA NPo-
TeKaeT B 1Ba 3Tana:

— BCacbIBaHWe VHO BOAbI U, KaK CNeAcTBue,
HabyxaHue TUHbI, TO eCTb HenoCpPeAcTBEH-
Has rugpatauus ruH (NepBblii 3Tan);

— AUCneprupoBaHue rnapaTMpoBaHHbIX YacTu,
ravHbl (BTopoii 3tan) [3].

Mpouecc ruapatayum FAUHUCTBIX TOPHbIX
nopof, B CBOIO 0O4epefb, Pa3fensioT Ha fiBe CTa-
avu: agcopbunoHHoe HabyxaHue U ocmoTUye-
CKOe HabyxaHue.

Crapna apcopbunoHHOro HabyxaHus rau-
HUCTbIX TOPHbIX NOPOA CBA3aHa C NornoleHnem
Bnary B pesynbrarte feicTBus afcopbLNOHHbIX
cun.

CTaansa 0CMOTUYECKOro HabyXaHWUs rAnUHU-
CTbIX FOPHbIX Mopog 06ycnoBieHa npoueccamu
MOrNOWEHNA BNaru BCNEACTBME OCMOTUYECKUX
CUN MNKU OCMOTUYECKOTO [iaBIeHNA, BO3HUKaIO-
ero B6AN3N NOBEPXHOCTU TAMHUCTBIX YaCTUL,
[4]. YBennyeHne o6bema npu HabyxaHUM FUHNK-
CTbIX TOPHbIX MOPOZ 33aBUCUT OT COYeTaHWUs aj-
COPOLMOHHBIX, OCMOTUYECKMX M KaNWUANAPHbIX
cun.

Mpouecc ruapatayuyM rAUH CyLecTBEHHO
3aBMCUT OT COCTaBa MUHUCTBIX TOPHBIX MOPOA.
TaK, rVHUCTbIE MUHEpanbl, XxapaKTepusyLu-
ecs BbICOKOW COpOUMOHHOI aKTUBHOCTbIO B OT-
HOLLIEHUW MONEKYN BOAbI, UTPAIOT 3HAUUTENBHYIO
posb B npoliecce HabyxaHus.

Bo Bpems BTOporo 3Ttana paspylleHus
TIMHUCTBIX FOPHbIX MOPOA NPOUCXOANT AUCnep-
rMpoBaHMWe TUAPATUPOBAHHbIX YaCTUL, TAWHBI,
TO €CTb Nepexoj Ux B cocTaB 6ypoBOi NPOMbI-
BOYHOM XuaKocTh. Ha pgaHHom 3tane (B cnabo
CLenneHHbIX U TPeLMHOBATbIX NOPOAaXx) TaKkKe
BbICOKA BEPOATHOCTL 06PYLLIEHUA FOPHbIX NOPOJ,
1 o6pa3zoBaHua KaBepH [5].

OCHOBHbIE NPUYNHDLI TMAPATALUU FUH:

— OTCYTCTBME MNU HELOCTAaTOYHOE KONN4ecTBO
AeTepreHTa u UHrMéuTopa raunH B coctase Oy-
POBOI MPOMbIBOYHOW XUAKOCTU;

— MNpUMeHeHUe WHIMOUTOPOB TIUH HU3KOTO
KayecTBa (He 3DMEKTUBHLIX WAU C HU3KOIA

3t HeKTUBHOCTBIO);
— MNpUMEHeHWe WHrMBUTOPOB [IUH, HE COo-
OTBETCTBYIOWMX  KOHKPETHbIM  FOpHO-reo-

NOTNYECKUM U TEXHUKO-TEXHONOTUYECKUM
CKBA¥MWHHbLIM YCNIOBUAM, TO ecTb 6e3 npea-
BApUTENbHOTO MOJYYEHUA MONOKUTENbHbIX
AaHHbIX 1abopaTopHbIX NCCeA0BaHMiA, C no-
cnefyowWwmnm AOCTUKEHUEM MONOKUTENbHbIX
pe3ynbTaToB OMbITHO MPOMBILIEHHbBIX WUCMbl-
TaHWUii peareHToB;

— He C0YeTaemMoCTb NPUMEHSEeMbIX MHIMOUTO-
POB NUH, C KAaKUM-NM6O KOMMNOHEHTOM pe-
L|enTypHOro coctaBa 6ypoBOM NPOMbIBOYHOM
Xugkoctu (B pesynbTate 4Yero nNpOUCXOAUT
«BblCanuBaHue», Koarynauusa, dnokynayms
peareHToB 1 apyrue nogobHoro poaa husu-
KO-XMMUYECKNe peaKuuu, nmbo peareHTsl B
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pesynbTaTe BHYTPU peLLenTypHOI He coyeTae-
MoCTV BoOGLle He AucneprupyTca B Bypo-
BOV MPOMbIBOYHOM KUAKOCTN);

— HeCcoOTBETCTBME CBOMCTB BYPOBbLIX MPOMbI-
BOYHbIX KMUAKOCTEN TPe6OBaHUAM NMPOEKTHON
AOKYMEHTaL MM, reoNoro-TeXHM4ecKoro Haps-
Aa u/vunu nporpammbl npombiBKK (0CO6EHHO
CKa3blBaeTcA BbicoKas tunbTpatootaaya 6y-
POBOV MPOMbBIBOYHOM KUAKOCTH);

— HeKayecTBeHHas rMHWUCTas UAbTPALMOH-
Has KOPOYKA Ha CTEHKe CTBOMA CKBAXMWHbI
(pbixnas, TONCTOCNONHASA, HEINACTUYHAS, He-
paBHOMEPHO pacnpefeneHHas);

— 60/blUIOE HEeMPON3BOAUTENbHOE BpeMa (Mpo-
CTOW Pa3/IMYHOro poAaa), NPUBOAALLEE K yBe-
NIMYEHUI0 BPEMEHU KOHTaKTa BOAHOM a3bl
GypOBOi MPOMBIBOYHON HUAKOCTU C TIUHMU-
CTbIMW CNArawLUMmM CTEHOK CKBAXMWHbI B He
06Cca¥eHHOM CTBONE CKBAXMHbI, CNOCO6CTBY-
foLiee, B CBOI 04epefb, HabyxaHUIO FNH.

WHrubumpoBaHue rnuH v uHrMbUpylowas
Cnoco6HOCTbL

MHrmbupytowas cnocobHocTb — 3T0 Cno-
cobHOCTb GYpOBOW MPOMbBIBOYHOW KMAKOCTU
npeaynpexaatb uAM  3amepnatb Aecdopma-

LIMOHHbIe MPOLECCbl B OKONOCTBOJBHOM MpO-

CTpaHCTBe CKBawwWHbl (KaBepHoobpasoBaHue,

CYXeHue CTBOMA W T.M.), NPeACTaBIeHHOM JIErKo

ruapatmpylowmmncs, Habyxaowmumm U pasmo-

KaloWUMKU TIUHACTBIMKU FOPHBIMU  MOPOAAMMU.

OCHOBHblE MPWYMHBI MOTEPU  YCTONYMBOCTU

TAVHUCTBIX TOPHBIX NOPOJ CBA3aAHbI C Hapylue-

HUEM WX eCcTeCTBEHHOrO BAAXHOCTHOTO PaBHO-

BeCUA Npu B3aUMOZENHCTBUN C ANCMEPCUOHHON

cpepoit GypoBbIX MPOMbIBOYHbIX MHWUAKOCTEN

1 00yCNOBNEHHBIM 3TUM POCTOM AOMOJHMU-

TENbHbIX BHYTPEHHUX HaNPAXEHWi B MOPOBOM

npoctpaHcTee. lpy 3TOM NPOHUKHOBEHWE AUC-

NEPCUOHHON cpesbl 6YpPOBbLIX NPOMbIBOYHbBIX

HUAKOCTEN B TAVHUCTYIO MOPOAY MPOUCXOAUT

3a CYeT aACOPOUMOHHO-OCMOTUYECKMX NpO-

ueccoB. NHrubuposaHue HabyxaHWs rUH [o-

CTUraeTcs pasnuyHbIMKU NYTAMU, HO Haubonee

pacnpocTpaHeHHbIM ABNAETCA  YMeHblueHue

NOBEPXHOCTHOW ruapatauum 3a CYeT 3ameHbl

KaTMoHa OOMEHHOro KOMMMEeKca TUH MeHee

rmapaTMpylowmmcs.

Pasnuyalot fBe OCHOBHble rpynMbl UHIMGK-

TOPOB MVH W TNHUCTBIX CNAHLEB:

1. HeopraHuyeckme UHrnbutopsl, 31a rpynna B oc-
HOBHOM NpefCTaBneHa X0pUCTbIMU CONAMM Ka-
JUA, HATPWA, MarHWsA 1 KasbLus, a TaKKe K Hell
OTHOCATCSA ralleHas 13BecTb U CUNMKAT HaTPUS.

2. OpraHuyecKne WHrMGUTOPbI, K KOTOPbLIM OT-
HOCATCA Ha CErOAHALHMI ,eHb MHOTO4UC/EH-
HOe KONNYeCTBO OPraHn4yecKnx coeanHeHnin,
TaKUX KaK: MOAMDUUUPOBaHHbIE OUTYMbI;
KoMMo3uLnK ravkoneit (rmkonesbie 3¢upsl,
NOAWUTANKONW, MOANITUNEHTANKOAN U NOMU-
NPONUAEHTINKONM), NPUPOAHBIX aMUAOB,
TPETUYHBIX MONMAMWHOB U MOAN3(GUPOB C
moanduumpylowmmm fobaBkamu; Npou3Bo-
AHbIE XVPHbIe KUCNOTbI, OpraHnyeckne mbina
UT.A.

linpoko wucnonblyemblie B COBPEMEHHOW
npakTuke GypeHUs CKBaXWH Ha HedTb W ras

VHIMGMUTOPBI TMApaTauny ranH (Xnopuabl Ka-

JMA U KanbLWA, CUNUKATBI HATPUA U Kanusa), a

TaKXe aKpunoBsble noaumepbl He obecneynsa-

0T B [JOMKHON Mepe COXpaHeHWe BAAXHOCTM

TAVHUCTOrO LUNamMa U He npejynpexalT ero

aucnepruposanme B GypoBOi MPOMbIBOYHOM

XUAKOCTU, YTO, MPU MPOYMX HeGNaronpuATHbLIX

yCNOBUAX, CO3AaET NPeANnoChINKM K 0b6Bany cre-

HOK CKBaXWHbl 1 06pa30BaHUI0 KaBEpH.

MpaKTuyeckoe npuMeHeHne UHTMGUTOPOB
rNVH

YcnewHocTb OypeHus CKBaXMH B 3Hauu-
TeNbHOW CTeneHn 3aBUCHT OT COCTaBa U CBOWCTB
GYpOBbIX MPOMBIBOYHbIX HUAKOCTEN, KOTOpbIE
AoMkHbI obecneynBatb 6e3onacHoCTb 1 6e3aBa-
pWIAHOCTL BeAeHUs paboT.

B coBpeMmeHHbIX ycnoBusx, ans 6esasapuii-
HOW NMPOBOAKM CKBAXWH W npeaynpexaeHus
OC/IOXKHEHWI, TOPHO-TEe0N0rNYEeCKNe YCIOBUS 1
ruapaenuyeckas nporpamma GypeHus Henpe-
MEHHO A0/KHbI ObITb COMPSAXEHbI C KA4eCTBOM
6YpOBbIX MPOMbIBOYHbIX XUAKOCTEN, KOTOpOe
LO/KHO COOTBETCTBOBATb TpeGoBaHMAM, pe-
rnameHTUpyemblM MPOEKTHON [OKYMeHTauuen,
reonoro-TexHMYeCcKUM HapsAfoM 1 NPorpammon
MPOMbIBKU, MPW 3TOM CTPYKTYpPHO-peonornye-
CKve, (UNbTPALMOHHbIE W aHTUNPUXBATHbIE
CBOMCTBA 6GYPOBbIX MPOMBIBOYHbIX KMUAKOCTEN
AOMKHbI COYETATbCA C MUHUMANbHOM COfepa-
HUeMm TBepAoW Ga3sbl B HAX U C 3a/laHHbIM YPOB-
HEM UX MHTUOMPOBAHMA N CONECTONKOCTH.

B nocnepHwe ropbl, npu CTpouTenbCcTBE
CKBa¥WH Ha MecTopoxaeHUAx YamypTcKoin Pe-
Cny6NNKN N COCEAHMX PETMOHOB, B MHTEpBane
MPOXOAKM CKNOHHbIX K rMApaTaLnumu FMHUCTBIX
nopoJ, NoNoXUTENbHO 3apeKoMeHA0BaNM cebs
cnepylole opraHnyecKkne HIMOUTOpbI MUHK-
CTbIX cnaHues (TaKKe AaHHble peareHTbl Npea-
BapuTeNbHO NoKasanu cBoto 3hheKTUBHOCTb 1
B TECTOBbIX 1a6OPATOPHBIX UCTbITAHUAX):

— UHrM6MTOP HabyxaHus ranH «BurSig» (npous-
BoauTtenb peareHta 000 «XumbypCepBuc»,
r. byrynoma, Pecnybnuka TatapcTaH);

— KOMMNAEKCHbIA uHrmbutop «Uurugon TT/»
(npoussoantens peareHta 000 «Xumnpom»,
r. Mepmsb);

— UHrM6UTOP HabyxaHus ruH «Atren PGx» (npo-
n3sogutens pearedta K «Mwuppuko», r.
Ka3zaHb).

MOMUMO MHIMBUPOBAHUA FINH U TANHUCTBIX
CNaHLeB yKasaHHble peareHTbl CNoCo6CTBYIOT
YNyYLWEHN0 YCTOMYMBOCTN CTEHOK CKBaMMWHbI,
ycunuBatoT TpMBOTEXHUYECKIE U aHTMNPUXBAT-
Hble CBOICTBA OYpOBbIX MPOMbIBOYHBIX MUA-
KOCTei, noBbiWaloT 3PheKTMBHOCTL pPaboTbl
060pyA0BaHMA CUCTEMbI OUUCTKM BYPOBBIX NPO-
MbIBOYHbIX XWAKOCTEW, CHUXAT BEPOATHOCTb
06pa3oBaHNsA canbHUKOB (4TO TaKkKe O4eHb
BA¥HO, MOCKO/MbKY npobnema obpasoBaHus
CaNnbHUKOB, Mpu BypeHnn MHTepBasoB CTBONA
CKBAX¥MWH MOA CMYCK KOHAYKTOPOB rnyOuHOM
6onee 500 M, Ha MeCTOPOXAEHUAX YAMYPTCKOI
Pecny6nuku, octaertcs axktyanbHon) [6].

B HacTosuee Bpema npobnemsl rugpara-
UMK 1 OCbINAHUA TNWUH He pelleHbl NOJHOCTbIO,
NOCKObKY haKTopbl, CNOCOBCTBYIOLLME BOZHUK-
HOBEHUIO laHHbIX Npobsiem (KaK yKa3aHo Bbllle
B HacToswen cratbe) obWMpHbI U Tpebyetcs
KOMM/IEKCHbIA MOAXOA K pelleHuto 3ajay mno
npodunakTuKe rugpataumm u ocbinanna ruH.

Ha ocHoBaHuM MmHoronetHen paboTbl
aBTOpa AaHHOW CcTaTbM B cocTaBe 6GypoBoro
npeanpuatnas  3A0  «YamypTHedTb-BypeHne»
(MHXeHepHoe conpoBoXaeHMe GypoBbIX Npo-
MbIBOYHbIX PAcTBOPOB), a 3aTeM B coctase 000
«CamapaHWMNHedbTb» (Bbie3[HON ayauT cepBu-
ca 6ypoBbIX pacTBOPOB B pamKax aBTOPCKOro
HaA30pa 3a CTPOUTENbCTBOM CKBAXMUH Ha MecTo-
poxaeHusx OAO «YamypTHedTb») [7], ycTaHoB-
NeHo, 4To Hanbonbwuin 3hdeKT B npodunaktu-
Ke rmapartayuu rivMH AaeT COYeTaHHbI BBOA B
cocTaB BypOBbIX MPOMbIBOYHbIX KUAKOCTER WH-
rMOUTOPOB OPraHNMYecKoro n HeopraHMYecKoro
MPOUCXOXKAEHUA.

OpaHaKko, AeTanbHbIX MCCNefoBaHU B na-
60paTopHbIX YCNOBUAX He MPOBOAMOCH, Te
WAN MHble cnocobbl MHrMbuposanua (mbo Te
WAN WHblE MHIMBUTOPBLI) Cpa3y WCMbITbIBANNCH
B NMPOMbIC/IOBbIX YCNOBUAX U aNeKo He BCeraa
ObiN BUAEH NPAKTUYECKMUIA Pe3ynbTaT BBOAA UX
B cocTaB peuentyp GypoBbix pacTBopos. 03-
TOMy BCTan BOMPOC O NabopaTopHbIX UCMbITA-
HUAX, B XOA4€ KOTOPbIX ObINO 3annaHMpoBaHoO
HANTW ONTUMANbHbIA BapuaHT MHrMBUpPOBaHUA

Puc. 1— KepH (ucxo0HbIl mamepuan), He nodsepaHymbli cMa4UBAHUIO
ducnepcuoHHol cpedoli
Fig. 1— Core (source material) not wetted with a dispersion medium

Puc 2 — KepH, BbidepicaHHbIl 8 npecHol Bode

Fig 2 — Core, aged in fresh water
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Puc. 3 — KepH, BbidepicaHHbili 8 n1acmosoli sode (8 ducnepcuoHHol
cpede Co CMeCbIo Heop2aHu4yeckux uHeubumopos - Hampus, Kaabyus u

Kaaus xa0pucmoao)

Puc. 4 — KepH, BbidepicaHHbIl 8 ducnepcuoHHoU cpede co cMecbio
HeopaaHudeckux uHeubumopos (nnacmosas soda, codepxcawyas conu

Hampus, KaabYus u Kanus xaopucmozo) u opeaHudecko2o uHaubumopa

Fig. 3 — Core matured in reservoir water (in a dispersion medium with

a mixture of inorganic inhibitors-sodium, calcium, and potassium

chloride)

rH. [MOCKONbKY NPOAYKTUBHBIMU NaacTamu
60NbWMHCTBA OYPUMbIX Ha MECTOPOKAEHUAX
YamypTckoi Pecnybnnku CKBaXWH ABNAOTCA
BepencKo-6alIKMPCKIE TOPU3OHTbI, TO COOTBET-
CTBEHHO, KEPHOBbLIM MaTepuanom MoCAyKUn
TNNHbI BEPENCKOro ropmn3oHTa.

WUccnepoBaHua MHrMGMTOPOB MUH

llenb — BOBUTLCA MAKCUManbHO BO3MOX-
HOW NPOMUNAKTUKI ruapaTaLum rivH.

3adayu — noaBeprHyTb aHanusy nocien-
CTBMA MOTPYMEHWA KEepHOBOro marepuana B
pasnuyHbie BogHble cpeabl (NpecHble, MUHEpa-
Nn30BaHHble, 6e3 fobasneHns u ¢ gobasneHu-
eM UHrMBUTOpOoB rMnH (OpraHnYecKknx, Heopra-
HUYECKUX U NPW UX COYETAHHOM MPUMEHEHNI);
BbISIBUTb Hanbonee 3hheKTUBHbIE MHIMOUTOPDI
TAVH.

llocmaHoska u
uccnedosaHull

JlabopaTopHble ucciefoBaHus Hanpasie-
Hbl HA MOMCK MAKCHMMasbHbIX CNOCO6OB 3aLUTh
KEePHOBOr0O MaTepuana rMHUCTbIX MOPOA OT -
aparauuu, nytem nog6opa 3hheKTUBHbIX UHTU-
6UTOPOB MWH, B TOM YUCNE NPU UX COYETAHHOM
NPUMEHEHNN.

B xoze nabopatopHbix MccnenoBaHuin Kep-
HOBOTO Mmarepuana npoBeAeHbl HabnwaeHus
32 BO3[ENCTBMEM PAa3NUYHbIX AUCMEPCUOHHBIX
CpeA Ha MMHUCTYIO ropHyto nopogy (rnuHa Be-
percKoro ropu3oHTa), MyTem MoOrpyKeHus cer-
MeHTa KepHa B JMCNEPCUOHHYI0 cpeay Ha 24
yaca, B COCTOSHUM NoKos (6e3 MexaHnyecKoro
nepemellrBaHms) B CPaBHEHUN C UCXOAHBIM Ma-
Tepuanom, To ectb KEpHOM, He MOABEPTHYTbIM
CMayMBaHuWio AUCNepCUOHHON cpepoii (puc. 1).

[vcnepcroHHbIMK cpefamun Ans norpyxe-
HWA B HWUX KEPHOBOrO matepuana FIVHUCTbIX
nopoz Cyxunu:

— npecHas BoAa,

— nnacToBas Boaa (C NpMMepHbIM NPOLEHTHbIM
COlepKaHMEM OCHOBHbIX CONEN: HaTpus,
KanbLMA W Kanus XIOPUCTOTO, B KOHLLEH-
Tpauuax 70, 15 u 15%, COOTBETCTBEHHO),
oTobpaHHas M3 3anexen nNactoBoil BoAbl

nopsdok nposedeHus

(00H020 U3 ucnbImyembix)
Fig. 4 — Core matured in a dispersion medium with a mixture of

inorganic inhibitors (reservoir water containing sodium, calcium, and
potassium chloride salts) and an organic inhibitor (one of the test

HUXHero KapboHa MecTOpOXAeHWUin Yamyp-
TCKOW Pecny6ivKu), mopenupylolias cMecb
HeopraHuyeckux  MHrM6MUTOpoB  (HaTpus,
Kanbum1s 1 Kanus xa0pucToro),

— nnactoBas BoAa c gobaBieHMem opraHuye-
CKUX MHIMBUTOPOB rnH «BurSig», «Hruagon
[T]1» n «Atren PG».

BblI6Op MMEHHO [aHHbIX COCTABOB, B Kaye-
CTBE [AMCNEPCUOHHbIX Cpef, AN MOrpyxeHus
B HUX KEPHOBOro martepuana FIVHWACTBIX Mo-
poz 06YyCnoBAEH TEM, YTO HA MECTOPOXAEHUAX
OAO «YamypTHedhTb» npu BypeHnn HTepBanos
CKBAXWH NOJ HanpaBfeHWe U KOHLYKTOP OCHO-
BOW BYpPOBbIX PACTBOPOB C/YKWT NpecHas Boaa,
a MHTepBasioB bypeHus Noj 3KCnayaTaumoHHyo
KOJIOHHY NnnacToBas Boja.

Pesynbsmamel uccnedosaHull
Mo pe3synbtatam nabopaTtopHbIX Mccaeno-

BaHWI, HAaNpaBieHHbIX HA MU3y4yeHne XxapaKTe-

pa paspylwalnLlero BO3AENCTBUS PasiUYHbIX

BOAHbIX AMCNEPCUOHHbIX Cpef Ha KepHOBbIN

martepuvan, CAenaHbl Cleayiollne BbIBOAbI:

— HaubGonbliee paspylweHne obpasua KepHa
FAVHUCTON FOPHOW NOPOAbI MPOMU3OLWIO NPK
NOrpy}KeHUn ero B NpecHyto Boay, Npu 3Tom
Habnopanocb HabyxaHue U paauManbHoe
pacuienneHue CroeB KepHa Ha OTAe/ibHble
yewyiikn (puc. 2);

— Npu norpyxeHun obpasua KepHa rMHUCTO
nopoabl B nnactosyio Boay (B aucnepcu-
OHHYI0 Cpefy CO CMeCbio HeopraHu4YecKmx
MHIMBUTOPOB — HATPWA, KanbUus U Kanus
XNI0PMCTOro) npousowno HabyxaHue KepHa
C YaCTUYHbIM MPOAONbHLIM paclienneHnem
cnoes ranHbl (puc. 3);

— NpW NOTPYKEHUN KepHa B AUCNEPCUOHHYIO
Cpedy CO CMecblo HeopraHuyeckux (nnacro-
Bas BOAa, COAepKalLas COMM HaTpus, Kasb-
UMA U Kanus XN0PUCTOro) U OpraHu4yecKoro
MHIMOMTOPOB He Habnofanoch BU3yanbHOro
paspylueHns kepHoBoro matepumana (puc. 4).

Mpu 3TOM NpuU 3ameHe OJHOTO OpraHu-

YyecKoro uHrubutopa Ha apyroit (MHrMbUTOpP

APYroil MapKu, U3 Yncna yKasaHHbIX B JAHHOM

CTaTbe), CyWeCcTBEHHbIX BU3YyasbHbIX OTANYUI

subjects)

no paspylliawuiemy AeicTBUIO B pe3ynbTate
cMaymBaHus ob6pasua KepHa rUHUCTLIX NOPoj
BOAHOWN ANCNEPCUOHHON CPeaoi, He BbIBNEHO
(To ecTb BHE 3aBUCUMMOCTU OT MPUMEHEHHbIX
OpraHu4yecKknx WHrMbUTOPOB, B COYETAHUU C
HEeopraHMYecKUMM UHIMOUTOPAMU TNH, KepH
Bbirnsagen nogo6bHo obpasuy, NpeacTaBieHHo-
My Ha puc. 4, 63 BU3yanbHbiX NOATBEPHAEHNI
paspylialoliero AeicTBuUs BOAbI), YTO CBUAE-
TENbCTBYET O TOM, YTO BCE MOABEPTHYTbIE UCMbI-
TaHWI0 OPraHnyecKme MHIMOUTOPbI BbIPaXKEHHO
nposasunn ceoe 3derTuBHoe (YHKUMOHANb-
Hoe aencreue.

Utoru

Mo pesynbTatam NabopaTopHbIX MCCIEA0BAHNUIA,
HanpaB/leHHbIX Ha M3y4YeHMe xapaxTepa pas-
pyliaioLero BO3AenCTBMA PasfnyHbIX BOJHbIX
AVCNEePCUOHHBIX CPef, HAa KepHOBbIN Matepuan,
BbIABNEHO, YTO Haubonbllee paspylieHne 06-
pasua KepHa rMUHUCTON FOPHOIN NOPO/bI NPOU-
30LWN0 NPU NOTPYXEHUN ero B NPecHyo BoAy, a
HavMeHbllee — Mpu NOFPYXEHUN KepHa B ANC-
NepCUOHHYI0 CpeAly CO CMeCho HEOpraHYecKnx
1 OpraHUYeCcKNUX MHTMBUTOPOB.

BbiBoAbI

Ha ocHOBaHMM NoNyYeHHbIX pe3ynbTaToB uccne-
[OBaHM MOXHO KOHCTaTMpPOBaTh, YTO ruapata-
LMA TANH MaKCMManbHO nNpeAoTBpalLaeTca npu
coyeTaHun BBOAA B OypoBble MPOMbIBOYHbIE
HUOKOCTU OPraHUYeCKUX U HeopraHuyecKmx
MHrM6UTOPOB ruH. peaoTBpalleHme aucnep-
TMPOBAHWUA TAWH U BXOXAEHUs UX B GYpoByiO
NPOMbIBOYHYIO XWUAKOCTb, TEM CaMbliM, CHU3WUT,
B XO4e CTPOUTENbCTBA CKBAXWH, BEPOATHOCTb
BO3HUKHOBEHUSA TEXHONOTMYECKUX aBapun u
MHUMAEHTOB, 4acTO BCTpeYawLWmxca npu npo-
XOXAEHUN NHTEPBANOB CTBONOB CKBaXWH, Npej-
CTaBNEHHbIX CKNOHHBIMU K ruapatauum ramHu-
CTbIMU OTNOXEHUAMM.

[laHHbI NOAX0A K peleHnto npobnemsl npesoT-
BpalleHnsa rugpartauum riuH, OCHOBAHHbIA Ha
COYETaHHOM MPUMEHEHUN OPraHNYecKux n He-
OpraHMYecKnx MHIMOUTOPOB TNH, YIKe ycneww-
HO MPUMEHAETCA HAa MEeCTOPOXAEeHUAX HedTu,
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pacnonoXeHHbIX Ha TeppuTopuu YAMYpPTCKONR
Pecny6nuku, Camapckoit o6nactu u NMepmckoro
Kpas U HOCUT peKOMeHAaTeNbHbI XapaKTep Ans
TEPPUTOPUANbHO COCEACTBYIOLWMX PETVOHOB U
PETMOHOB CO CXOXMMMW FOPHO-TE0N0TNYECKUMM
YCNOBUAMU.
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Abstract

The article deals with: the problems
arising in the drilling intervals of the
wellbore, consisting of clay rocks, prone
to hydration and collapse; the mechanism
of swelling of clay rocks, the process of
inhibition of clays; aspects of the use

of clay inhibitors; some clay inhibitors,
positively proven in laboratory tests and/
orin the practice of drilling oil wells;
briefly presents the results of laboratory
tests for the prevention of swelling of
clay rocks under the influence of water
dispersion medium..

Materials and methods

Laboratory studies are directed at finding
the maximum ways to protect the core
material of clay rocks from hydration, by
selecting effective clay inhibitors.

In the course of laboratory studies of the
core material, observations were made of
the effect of various dispersion media on
clay rock, by immersing the core segment
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Results

According to the results of laboratory
studies aimed at studying the nature of
the destructive effect of various water
dispersion media on the core material, it
was revealed that the greatest destruction
of the core sample of clay rock occurred
when it was immersed in fresh water, and
the least-when the core was immersed in
a dispersion medium with a mixture of
inorganic and organic inhibitors.
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be stated that the hydration of clays is
prevented as much as possible when
combined with the introduction of organic
and inorganic clay inhibitors into drilling
fluids. Preventing the dispersion of clays
and their entry into the drilling fluid will
reduce the likelihood of technological
accidents and incidents occurring during
the construction of wells, which are
often encountered during the passage of
intervals of well shafts represented by
clay deposits prone to hydration.

This approach to solving the problem

of preventing clay hydration, based

on the combined use of organic and
inorganic clay inhibitors, has already
been successfully used in oil fields
located on the territory of the Udmurt
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and is recommended for geographically
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similar mining and geological conditions.

predotvrashchenie obrazovaniya
sal'nikov pri burenii pod konduktor
[Inhibition of clays and prevention of oil
seals formation during drilling under the
conductor]. The all-Russian scientific
and practical conference. Izhevsk, 2018,
pp. 283-288.

7. Kuz'min V.N., Abashev A.G.
Avtorskiy nadzor za stroitel'stvom
ekspluatatsionnykh i poiskovo-
razvedochnykh skvazhin na
mestorozhdeniyakh nefti OAO
«Udmurtneft'» [Author's supervision
of construction of operational and
exploration wells at oil fields of JSC
"Udmurtneft"]. The all-Russian scientific
and practical conference. Izhevsk, 2018,
pp. 289-294.



