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Obbapnenue na catit OAO HITO «BypoBas TexHuKay»

Huccepranmonssrit coser 11.520.027.01 1pH OTKPBITOM aKIMOHEPHOM 0BIIecTBe
«Hayuno-nponssoacreennoe 06nemunense «byposas Texuuka», yi. JleTHuKOBCKas,
9, Mocka, 115114, Ten.: 959-67-09, 959-67-10, 959-67-12 OOBABNIET, YTO
Kamanos Mapar Ansmopuy MPEACTABI/I JMCCEPTALMIO HA COMCKAHHE YYeHOI
CTCNCHN KaHmuAaTa HayK « TexHONorus GypeHus cKBaXUH BHHTOBBIMU 3a00HHBIMEH
ABUTATENIAMH € IPOMBIBKOH NEHHBIMH CHCTEMaMH» M0 CHELHATbHOCTH 25.00.15 -
Texuonorus 6ypenus u ocBoeHus CKBaKHH, TEXHHYECKHME HAYKH.

3amuTa cocTouTes  « 22 » anpens 2010 r. B 14 wvacoB Ha 3acenanuu
Hucceprarmonnoro cosera OAO HITIO «bypoBas TexHukay.

Ob6bsBrnenne pasmeneno Ha caiite OAO HITO «bypoBas TexHuka» www.vniibt.ru
18.03.2010.
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CrnenuansHocTh 25.00.15 -TexHonmorus OypeHus: U OCBOSHUS CKBOXKUH

ABTOPE®EPAT
JUCCepTalMi Ha COMCKAaHUE YYEHOU CTEIECHU

KaHauJaaTa TCXHUYICCKUX HAYK

Craepomons 2010



Pabota Bemonuena B OAO «CeBepo-KaBka3zckuil HayqyHO-UCCIIE0BATEIbCKUI

NPOEKTHBIA HHCTUTYT MPUPOaHbIX Ta30B» OAO «"asnmpom» (CeBKaBHUITra3)

HayuHplif pyKOBOAUTENE: JIOKTOP TEXHUYECKHUX HayK, Ipodeccop

I'acymoB Pamu3 AnmakaBaj oribl

Od¢unranbHble ONMOHEHTHI: JOKTOp TEXHUYECKHUX HayK

IlinorHukoB Banepuit MaTBeeBH4

KaHIuaaT TCXHUYCCKHUX HAaYK

Manaxkun Uiabsa BopucoBuy

Benymee npeanpusrtue: pununan OO0 «I"aznpom BHUHUrasz» - «CesepHUIIUraz»

3ammra COCTOUTCS « 22 »  amnpens 2010r. B 14:00 yacoB Ha 3acemaHuu

nuccepraumoHHoro Comera J[ 520.027.01mpu OAO HIIO «bypoBasi TexHuKa» -
BHUUBT» no agpecy: 115114 r. Mockaa, yi. JIetTHukoBckas, 1. 9, ctpoenue 1

C muccepranmeid MOXHO o3HaKoMHUThCsl B Ombnmuoreke OAOQO HIIO «bypoBasi TexHUKa» -

BHUUBT».

ABTOpedepar pazociaH « » 2@10

Y4eHbIi ceKpeTapb
nucceprarmonHoro Cosera J[ 520.027.01
JIOKTOP TEXHUYECKUX HAYK /> . ®©. bannenko



OBIIAA XAPAKTEPUCTHUKA PABOTHBI

AKTyaJIbHOCTH TeMbl. OIHMM U3 OCHOBHBIX M CIIOXKHBIX 3TalloB B IHKJIE
CTPOUTENIbCTBA CKBAXXUH SBJISETCA BCKPHITHE MPOIAYKTUBHOIO IUTacTa, OT KadecTBa
BBITIOJIHEHUSI  KOTOPOTO, 3aBUCUT JEOUT OKCIUIyaTallMOHHBIX U  MPUEMHUCTOCTh
HarHeTaTeIbHbIX CKBaKUH.

OnBIT NMPOBOJAKK CKBAKUH HAa MECTOPOXKICHUSX M TOA3EMHBIX XpaHUJIHUIAX Ta3a
(IIXT") B ycaoBHSX aHOMAaIbHO HM3KHX IIAacTOBbIX AaBieHuii (AHIIJ]) mokaseiBaer, 4To
€CJIM B Ka4€CTBE MPOMBIBOYHOTO areHTa MPUMEHSETCS OOBIYHBIN TJIMHUCTBIN pacTBOp, TO,
KaK MpaBWiIO, JABICHUE, CO3[1aBAEMOE CTOJOOM KUIKOCTH, 3HAYUTEIBHO MPEBBIIIAET
nacToBoe. B pe3ynbpTaTe MpOUCXOIUT 3aKyNMOPHUBAHUE MOP M KAHAIOB MPOJYKTUBHOTO
mjacTa  TJAWHUACTBIM — HANOJHHUTENIEM  MPOMBIBOYHOM  KUAKOCTH M CHHIKCHHUE
(GUIBTPAIIMOHHO-EMKOCTHBIX CBOMCTB KOJUIeKTOpa. [lpm 3TOoM mporecc yriyOieHus
CKBAQXUHBI MOXET OCJIOXXHHUTHCS UYACTHUYHOW WJIM TIOJHOW TOTEPEeH UHUPKYJISAIUNA C
MOCJIEIYIOIIUM OTTECHEHHUEM YIJIEBOJIOPOJIa OT MPU3a00MHOMN 30HBI IJIACTA.

Jlns pemieHus 3amad M0 MaKCHMAalbHOMY COXPAaHEHHMIO KOJUIEKTOPCKHX CBOMCTB
nJacTa Mpu MEPBUYHOM BCKPBITHH TpeOyeTcs AalbHEHIIee COBEPIICHCTBOBAHUE TEXHUKHU
U TEXHOJOTUM OypeHUs] CKBa)XWH, MO3BOJISIONIMX CHU3UTh OTPHUIIATEIIBHOE BIUSHUE
OypOBOI0 pacTBOpa Ha MPOTYKTUBHBIN IJIACT.

OnHuM U3 TyTed JOCTIKEHHMS TIOCTABJICHHOM II€TM  SBJISIETCS TMPUMEHEHHE
COOTBETCTBYIOIIMX IPOMBIBOYHBIX JKHUJIKOCTEH, a TaKKE PEKHMOB M CXEM IPOMBIBKU
320051, MTO3BOJIAIONINX 00ECTIEYNTh CHIKEHHE O MUHUMYMa Tepernajl aBICHHUsS B CUCTEME
«CKBaXMHA-TIJIACT», MIPENOTBPATUTh IIyOOKOE MPOHUKHOBEHHE (PMIIBTpaTa MPOMBIBOYHOM
KUJKOCTH B IJIACT U MAKCUMAJIbHO COXPAHUTh MPOHUILIAEMOCTh KOJIIEKTOPA.

Tak mNpuUMEHEHHE TEXHOJOTUA BCKPBITUS MNPOAYKTHBHBIX TuiacToB ¢ AHIIJ B
YCJIOBHUSIX MUHUMAJIBHONW PENPECCHU B CHUCTEME «CKBAKMHA-TIACT», KOTJa B KaueCTBE
MPOMBIBOYHOTO areHTa MCIOJb3YIOTCS adpUPOBAHHBIE KUJIKOCTH, IIE€HbI, THEPTHBIE Ta3bl U
Jp., 00€CIIeUrBAET BHIMIOJHEHNE MTOCTABICHHBIX 3a/ay.

AHanu3 omnbiTa BCKPBITHUS TWIacTOB B ycinoBusix AHIIJ[ ¢ mpuMeHeHueM AByX- WU
Tpexdas3HbIX TEH TMOKa3bIBa€T, YTO Ojarojmaps pPeoJOTHUYEeCKUM U (U3UKO-XUMHUYECKUM

CBOICTBaM JaHHBIX HEHBIOTOHOBCKUX cpell OypeHue CKBaKMH OCYyIIeCTBIseTcs Oe3



NOTepU  IUPKYJISUUM MPOMBIBOYHOTO areHTra, ¢ oOecrneyeHueM HeoOXO0IUMOTro
MPOTUBOJABICHUS HAa IUIACT WM MHUHUMAJIBHOTO OTPULATEIIBHOTO BIHSHUSA Ha
buIbTpallMOHHBIE XapPAaKTEPUCTHKU KoiiekTopa. C Apyrod CTOPOHBI TNpPUMEHEHUE
TEXHOJIOTHUM CTPOUTEIBCTBA CKBAKMH C HAKIOHHO HANPABJIECHHBIM M TOPU30HTAIBHBIM
okonuanuem ctBosia ([OC) Takke MO3BOJSIET MOBBICHTH MPOMYKTHBHOCTh CKBAKHMH Ha
MECTOPOXKIAEHUSAX, HAXOJALIMXCS HAa MO3THEW CTAIUH IKCILTyaTaluu.

[Ipaktuka ctpoutenbcrBa ckBaxknd ¢ ['OC mokazana, 4To s MOJMYYEHHUS JIyYIINX
pe3yJbTaTOB MPOBOJKHM, Hanbosee LenecooOpa3HbIM SBISETCS MPUMEHEHUE BUHTOBBIX
3a0oiiHbIx aBurateneii (B3/]), obecrieunBarOmUX JOCTATOYHO BRICOKHIA KPYTSIUN MOMEHT
MpU OTHOCHUTEIHHO HU3KOW YacTOTE BpalleHus aojota. DPdexktuBHoe mpumenenne B3/]
oTMeuaeTcsl npu crpoutenibeTBe ckBaxuH ¢ ['OC, mpu OypeHHH BTOPBIX CTBOJIOB, MPHU
MpPOBEACHUU OYpPOBBIX pabOT BHYTpH 00CaTHBIX KOJIOHH, MIPU pa30ypuUBaHUU LIEMEHTHBIX U
NecyaHblX NpoOOK, a Takke TMpU  BBIIOJHEHUH LEIOr0  psAga PEMOHTHO-
BOCCTaHOBHTEIbHBIX padoT (PBP).

N3BECTHO, UTO B KAYECTBE MPOMBIBOYHBIX ar€HTOB, SBIIIOIINXCS SHEPTOHOCUTEIIMU
nns B3Jl, npuMmeHsAroTCS, Kak MpaBWJIO, TEXHHYECKas BOJA M IIIMHUCTHIM pacTBOp. B
oTHeNbHBIX ciyyasx s ycnoBuid AHIIJ ucronb3yroT razokuakOCTHYHO CMECHh B BHUIE
a’pUPOBAHHON HEPTH WU a’pUpPOBaHHON BOABI. OIIHAKO MPAKTHYECKHU HE MPUMEHSIETCS
texHonorus Oypenusi B3] ¢ mpoMbIBKOI1 MIEHHBIMH CHCTEMaMHU.

B cBs13u ¢ U3N10KEHHBIM, UCCIEIOBAHUS B 00JIACTH IPUMEHEHUs Tpex(da3HO! MEeHbI B
Ka4ecTBE MpPOMBIBOUHOro areHTta npu Oypenuun B3]l B ycnosusix AHIIJL sBnsitorcs, mo
HallleMy MHEHHUIO, BECbMa aKTyJIbHBIMHU.

Heabr paGorel. [loBbimieHne 5>(QQPEKTUBHOCTH MPOBOJKU CKBaXXUMH, KayecTBa
BCKPBITHS MPOJYKTUBHOTO IJIaCTa M PEMOHTHO-BOCCTAHOBHUTENBHBIX padOT B YCIOBHUAX
aHOMAaJIbHO HM3KHUX IUIACTOBBIX JAaBJIEHUH C MCIOJb30BAHUEM BHHTOBBIX 3a00MHBIX

IIBPII‘aTeJIeﬁ )51 TpCX(I)aBHBIX IICH B Ka4YCCTBC pa60qer0 IIPOMBIBOYHOT'O arcHra.

OcHOBHBIE 32/1a4H UCCJIeI0BAHU I
1. Ananus u 0000IIIEHHE OMbITa CYIIECTBYIOIIUX CHOCOO0B OypeHHUs CKBaKUH C

IMMPUMCHCHUCM PA3JIUIHBIX TUIIOB IIPOMBIBOYHBLIX CUCTCM B YCIOBHAX AHHI[



2. Pa3zpaboTka u HCClIeIOBaHUE COCTABOB MEHOOOPA3YIONUIUX KUAKOCTEH U TEH IS
MPOMBIBKM M BPEMEHHOTO OJIOKMPOBAaHHSA BCKPBIBAEMOTO KOJJIEKTOpAa MpU OypeHUH U
DIYLIEHUH CKBaXUH B yCinoBusaAxX AHII/I, yCTOMYMBBIX K NEMCTBUIO BBICOKMX TEMIIEPATYpP U
arpeccuu IUIacTOBBIX (IFOMIOB.

3. CrennoBble UCCIEIOBaHUS 3aKOHOMEPHOCTEH HM3MEHEHUS TEXHUYECKHUX
xapakTepucTuk B3/[ mpu ucnonp30BaHUM B KAYECTBE MTPOMBIBOYHOIO areHTa TEXHUYECKOU
BOJIbI, NIMHUCTOTO PAaCTBOPA U YCTOMUMBOM Tpex(azHOi TIEHBI.

4. Pa3zpaboTKa TEXHOJIOTMM BCKPBITHS MPOAYKTUBHBIX IJIACTOB C HCIIOJIb30BAaHUEM
B3/l u nennsix cuctem B ycnosusix AHIT/.

5. [IIpompicioBbIE HCTBITAHUS pPa3pabOTaAaHHBIX COCTAaBOB IMEHOOOPa3yIOIIUX
KUJKOCTEN M TEH, a TAKXKe anpoOalusl TEXHOJIOTHU OypeHHUs CKBaXKUH C UCIOJIb30BAaHUEM

B3J1 u npombIBKO# CKBaxUH Tpex(a3HO MEHOM.

Hayunasi HoBH3Ha

1 BrisiBneHa rpynmna nNOBEPXHOCTHO AKTHUBHBIX BEIECTB, YCTOWYUBBIX K JEHCTBUIO
BBICOKMX TEeMIIepaTyp M arpeccud IUIacTOBBIX (IIIOMIOB, Ha OCHOBE KOTOPBIX CO3[aHbI
COCTaBbl TMEHOOOPA3yIOMIMX JKUAKOCTEH W TeH JUIsli TPOMBIBKH U BPEMEHHOTO
ONMOKMpOBaHUsl MPOMYKTUBHOTO Iiacta B ycioBusix AHIIJ] npu OypeHun u rmiymieHUu
CKBayKUH.

2 YcTaHOBIIEHBI 3aKOHOMEPHOCTH U3MEHEHUS TEXHUYECKUX XapakTepuctuk B3/ mpu
paboTe ¢ UCHOIB30BAaHHMEM B KAyeCTBE MPOMBIBOYHOTO areHTa YCTOMYMBON TpexgazHOii
TICHBI.

3 MHccnenoBanbl u ompeaeneHbl 3G (EKTUBHBIE COCTaBbl MEHOOOPA3YIOIMIUX
KUAKOCTEH NJIsl MPUTOTOBJIECHUS TMEHHBIX CUCTEM, HCIOJB3YEMBIX B KadecTBE pabodero
areHTa U BPEMEHHOTrO OJIOKMPYIOLIEro 3KpaHa B MPOAYKTHUBHOM ILIacTe Mpu OypeHUu ¢
npuMeHnenuem B3/1.

4 OmnpefeneHo BIMSHUE PA3IMYHBIX TUIOB HYHEPrOHOCUTENICH HAa TEXHUYECKHUE
xapakTepucTuku padbotsl B3/1.

5 Hayuno obGocuoBanbl obOmactu 3ddexkruBHoro npumenenus B3J] mpu BekpbITHH

IMPOAYKTHUBHBIX I1JIACTOB TpeX(baBHOﬁ IICHOM B KQ4€CTBE IIPOMBIBOYHOI'O arcHra.



IIpakTn4yeckasi 3HAYMMOCTH

1 PazpaGoTan KOMIUIEKC MEpPONPUITHM, OOECIEUUBAOIIUN MAKCUMAIBHOE
COXPAaHEHUE KOJIJIEKTOPCKUX CBOMCTB MPOAYKTUBHBIX IUIACTOB, BCKPBITHIX HAKIOHHO
HaNpaBJIE€HHBIMU CKBR)XMHAMHM C TOPU30OHTAJIbHBIM OKOHYAaHHEM CTBOJIa B YCIIOBHUAX
aHOMAJIbHO HU3KHUX IJIACTOBBIX J1aBJICHUH.

2 Pa3paboraHa TEXHOJOTHS BCKPBITHUSI MPOTYKTUBHOIO IJIacTa C HCIOIb30BAaHHEM
JUIsl TIPUBOJIa JOJOTAa BUHTOBBIX 3a00WHBIX JBUTATE]e M MPUMEHEHHEM B KauecTBE
pabovero MPOMBIBOYHOTO areHTa MEHHOW CUCTEMBI.

3 Pa3zpaborana TEXHOJOTHS CO3/aHUS BPEMEHHOTO OJOKHPYIOIIET0 HKpaHa B
CUCTEME «CKBKHMHA-TUIACT» B MPOIECCe BCKPHITH MpoaykTuBHOTO Tiacta ¢ AHIT/L.

4 TlpoBeneHbl TPOMBICIOBBIE HCHBITAHUS Pa3padOTAHHBIX TEXHOJOTUYECKUX
KUAKOcTed u TexHojormd Ha ckBaxkuHax Ceepo-CraBpononbckoro, Emmano-
Kypmtomckoro u Ilynrunckoro I1XI, koTopbie mOATBEpAMIIM PE3YIBTAThl 1a0OPATOPHBIX U
CTEH/IOBBIX UCCIIEIOBAHUM.

5 Pazpabotanbl pekOMEHAAMM U MPOrpamMMbl K TEXHOJOTMYECKHUM Ipolieccam
OypeHUsT U KaMTAILHOTO PEMOHTAa JJig BHeIpeHus Ha OypoBbix mnpeanpustusx OAO
«["a3rpom».

AnpobGanusi padorbl. OCHOBHBIC TOJOXKEHHUS JUCCEPTAIMOHHONW pPabOThl OBLIH
Ipe/ICTaBICHBI Ha!

| - oif Becepoccuiickoit KOH(PEPEHIIMU MOJIOIBIX YUEHBIX, CIEIIUAIUCTOB U CTYJICHTOB
no mpobieMaM ra3oBOi TpoMBIIUIEHHOCTH Poccuu «HoBbIe TEXHOJIOTMU B Ta30BOM
npombitieHHocTu» (1. Mocksa, TAHT um. .M. I'y6kuna, 1995r.);

XXVI  HaydHO-TEXHMUYECKOW KOH(pEpPEeHIMH IO  pe3yiabraraM Hay4dHo -
UCCIIeIOBATEIbCKON paboThl MpodeccopCKo-NPenogaBaTebCKoro cocTaBa, aclupaHTOB U
CTYIEHTOB, TOCBsAIIcHHON 2571eTnio cozmanus BY3a (r. CraBpomnons, CeKasl'TY, 1996
L.);

[lepBoit PernonanbHON Hay4dHO-TeXHHWYECKOM KoHpepenmuu «BY3oBckas Hayka-

CeBepo-Kaskasckomy pernony» (r. CtaBponons, CeBKaBI'TY, 1997r.);



lI-o#t Becepoccuiickolt KoH(GEPEHITMH MOJIOBIX YUYCHBIX, CTICIIHAINCTOB U CTY/ICHTOB
no mnpobGiaeMaM ra3oBoi mpoMblnuieHHOCTH Poccunm «HoOBble TEXHONIOTMM B Tra30BOM
npomblinuieHHOcTH». (T. MockBa, TAHI" um. 1.M. I'yOkuna, 1997r1.);

lI-om MexaynapogHoMm cemMuHape «[ opu3oHTabHBIC CKBaXHHBI» (I. MockBa, TAHT
um. U.M. I'yOkuna, 1997r.);

Hayuno-texuuueckom coBete PAO «l"azmpom» «O0 obecrnieueHnn reoPpuznuecKkumMu
UCCIICIOBAaHUSIMHM TOPU30HTANILHBIX U HAKJIOHHO HAIPAaBICHHBIX CKBaXKUH» (I. TBepb, 1998
L.).

MexayHapoHOM HayYHO-TIPaKTHYeCKOW KoH(epeHun «I a30BOi OTpaciau — HOBBIE
TEXHOJIOTUU ¥ HOBas TexHuka» (r. CtaBponosis, CeBKasHUITMra3, 2002r.).

Yuenom coBere Bcepoccuiickoro Hay4HO-UCCIEA0BATENLCKOTO HHCTUTYTa OypOBOM
texuuknu OAO «HayuHo-ipou3BoAcTBEHHOE oOO0bennHeHHEe <«bypoBasi TEXHHKa» -
BHUUBT» (r. Mocka, OAO HIIO «bypoBas texuuka» - BHUUBT», hespans 2010r.).

IMyonukauuu. [lo Teme muccepranuu OnMyoOIMKOBaHBI 25 Me4aTHBIX padot. IIaTh
paboT OmyONMKOBaHBI B BEAYIIMX PELEH3UPYIOIIMX HAy4YHBIX JKypHaJlaX U W3JAHUSAX,
pexomeH1oBaHHBIX BAK Muno6puayku PO.

O6bem padoThl. /lucceprammonHas pabora m3jokeHa Ha 163 cTpaHuIlax, B TOM
yrcie coaepkut 33 Tabnuilel, 14 pucynkoB u 35 popmyi. Pabora coctout u3 BBeneHus, 4-
X paslelioB, OCHOBHBIX BBIBOAOB, CIHCKa MCIIOJb30BAHHBIX HCTOYHUKOB M 4-X
npuiokeHui. CIUCOK MCTIOIB30BAHHBIX HCTOUHUKOB BKJIIOYAET 79 HauMEHOBAaHMUIA.

ABTOp BBIp@KAaE€T HCKPEHHIOK OJarolapHOCTb JOKTOPY TEXHUYECKHX HAYK,
npodeccopy, 3acaykeHHoOMY AesaTento Hayku P P.A. 'acymoBy 3a 0ka3aHHYIO ITOMOIIIb.

ABTOp OnaronmapeH 3a KBaJu(ULIMPOBAHHBIE KOHCYJIbTALMM HA PA3IMYHBIX ATarax
BBITIOJIHEHHS PabOThI ToKTOpaM TexHudeckux Hayk B.U. Hudantory, A.M. ['ycmany, J[.D.
bannenko u kanauaary TexHuueckux Hayk B.I. MocueHko. ABTOp BbIpakaeT CBOIO
MPU3HATEILHOCTh 3a MOJE3HbIE COBETHl M MPAKTUYECKYIO IMOMOIIb MHPHU BBIMOTHEHUU
padotel corpynHukam OAQO «CesKapHUIIWrasz» JI.U. Ceunnwuikoit u JI.B. HIBern, ®
«CeBepOypraz» Hectepy H.U., a Takxke k.T.H. ApanacseBy A.B., mmaBHomy reonory OOO

«["a3mpoM TpaHCTra3lropeK».



ABTOp BBIpakaeT o0coOyl0 NPU3HATETBHOCTh M HUCKPEHHIO ONarogapHOCTh
BenymuMm crnenuanuctam OAO «CesKasHUIIUrasz», OOO «Kaskasrpancrasz», OO0O
«}Ortpancraz», Craspononsckoro ¥Yb u PBP, OAO «logzemOypras», B 4YacTHOCTH
dunmnanoB «lIpuBomxckoe YBP» u «CeBepOypras», 3a coaeiicTBHE BO BHEAPEHUU

pa3paboTOK Ha MPEANPHUATHSIX OTPACITH.

Conep:xxanue padoThbl

Bo BBemeHMH 000CHOBaHA aKTyaJIbHOCTHh TEMbI, CHOPMYJIHUPOBAHBI IEIb U 3aa4H
HCCIIeIOBaHUH, OTpe/ie/ieHa HayyHasi HOBU3HA M MPaKTUYECKasi 3HAUUMOCTh PaOOTHI.

IlepBblii pa3gen auccepTalldi TOCBSIIEH AaHAJIW3y BOIPOCOB CBSI3aHHBIX C
BCKPBITHEM TIPOJYKTUBHBIX IUIACTOB PAa3IMYHBIMUA Crioco0aMu Tipu  KodduimeHTe
aHOMAaJILHOCTH I1JJaCTOBOIO naBjieHus Hmxke 0,7.

3HAYUTENbHBIA BKJIaJ B CO3/IaHUE U Pa3BUTHE METOO0JIOTHYECKON U TEOPETUUECKOM
0a3bl TEXHOJIOTUH, CBSI3aHHBIX C UCTIOJIb30BaHUEM TTEHHBIX M Ta305KUIKOCTHBIX CUCTEM TIPH
BCKPBITUA TPOAYKTHBHBIX IIJJACTOB, a TaKXe€ TEXHOJOTUM OypeHHs BUHTOBBIMHU
3a00iHbIMU ABUraTensiMu BHecnu B.A. AmwmsH, A.B. Awmusan, [L.U. Acradrnes, A.C.
bponzos, I.®. bamgenko, ®.J[. bamgenko, F0.B. Baneuxwuii, H.II. Bacunsea, M.C.
Bunapckuii, H.A. I'ykacoB, M.T. I'ycman, P.T. [Ixencen, B.. Ucaes, K.b. Kann, P.I'.
Kapnos, B.W. Kpsuios, b.b. Kynpsmos, E.I'. Jleonos, M.P. MagmtoToB, A.O. MexiymoB,
2.X. Mextues, A.X. Mupzamxkanzaae, .M. Mypanss, B.M. ITnotaukos, 1.0. Ctokiu,
K.M. Tarupos, P.A. Xyk, B.E. [lImenbkoB 1 1enblid psx ApyTrUux aBTOPOB.

B BBICOKOTIPOHHMITAEMBIX IUTACTaX, B MHTEpBAIaX ¢ KOAGOUIIMECHTOM aHOMAaJTbHOCTH
nacToBoro jgasineHus meree 0,7, ocobeHHo mpu Oypenun ckBakuH Ha [IXI', rime umeer
MECTO BBICOKasl APEHUPOBAHHOCTH MPOIYKTHBHOI'O KOJUJIEKTOPA 3a CUET HEMPEPHIBHOTO
mporiecca 3akauyku U OTOOpa rasza, CpaBHHUTEIBHO HEOOJbINas pempeccHs, co3/iaBacmasi
CTOJI00M MPOMBIBOYHOM KUJIKOCTH MOKET BbI3BaTh HHTCHCUBHBIC TOTJIONIEHUS. B cBsI3u ¢
ATUM 0C000€ 3HAYCHHE MPUOOPETAIOT TEXHOJIOTHHM W TEXHOJIOTHUYECKOe 000pyJ/0BaHUE,
MO3BOJISIONINE TIPOBOJUTH YIIYyOJICHHE CKBAXKHHBI C MHHUMAJIBHO OTPHUIIATEIBHBIM

BOBHCﬁCTBHGM Ha KOJUICKTOPCKHUC CBOMCTBA IIPOAYKTUBHOI'O IIJIaCTaA.



B nanHoM pasznene mpoBeleH aHAU3 COBPEMEHHBIX TEXHOJOTHM U COCOOOB IS
KaueCTBEHHOTO BCKPBITUS MPOIYKTUBHBIX IiacToB B ycioBusx AHIIJI, mo3Bomstomux
MaKCUMaJIbHO COXPAHUTh €CTECTBEHHYIO MPOHUIAEMOCTh MPOIYKTUBHBIX KOJIEKTOPOB,
YTO OCOOEHHO BaXXHO NpU OTOOpE YIJIEBOJAOPOJHOIO ChIPbS M3 MECTOPOKICHUH,
HaXOSIIMXCS Ha TIO3IHEN CTaAuK pa3paboTKHU.

[IpuBeeHbI pe3ysbTaThl YCHEMIHOTO CTPOUTENBCTBA CKBAXKUH OTEUYECTBEHHBIMHU U
3apyOeKHBIMH KOMIAHUSIMU C MCIOJIb30BAaHUEM B KayeCTBE MPOMBIBOUYHOM KHUAKOCTU
ra3000pa3HbIX U IEHHBIX CUCTEM, a TAK)KE a3PUPOBAHHBIX KUIKOCTEH.

B TO ke Bpemsi ONBIT BCKPBITUS MPOAYKTUBHBIX IUIACTOB MPU OYpPEHUM CKBAXXUH C
ucnonb3oBanreM B3/l u npuMeHeHuEM B KauecTBE LUPKYISIIMOHHOTO U paboyvero areHra
MEHbI, OCOOCHHO B ra30BOM OTpaciv — MPaKTHUYECKH OTCYTCTBYeT. 1103TOMy OCHOBHOI
LEIbI0 IUCCEPTAIMOHHON PabOThl SIBUJIOCH CO3/IaHUE TEXHOJIOTUU OypEHHsI CKBaXKHMH, B
OCOOCHHOCTH HAaKJIOHHO-HANPABIEHHBIX C TOPU3OHTAJIBHBIM OKOHYaHUEM CTBOJIa B
ycnosusix AHII]L ¢ ucnons3oBanuem B3/l u Tpexdas3Hoii meHbl B KAYECTBE MTPOMBIBOYHOTO
arcHTa.

Bropoii pa3nes nocssiieH pa3paboTKe COCTaBOB MEHOOOPA3YIOIMIUX MOIMMEPHBIX
KUJKOCTE Ha OCHOBE BBINYCKAEMbIX OTEUECTBEHHOMN MPOMBILIUIEHHOCTHIO PEAareHTOB U
7a00paTOPHBIM HCCIEIOBAHUSIM HAa YCTOWYMBOCTH MEHHBIX CUCTEM K TEPMUYECKOMY
BO3/ICHCTBUIO U BIMSHUIO TUIACTOBBIX (DIIIOMIOB.

N3BecTHO, 4YTO TNpU TOBBIIMIEHUHM JABICHUS ME€HA CXKHUMAETCS, HO MNpPHU ITOM €€
YCTOMUYMBOCTh  CYILIECTBEHHO Bo3pacTaeT. lloBwlllieHHE Temmeparypbl, Hao0O0pOT,
CrocoOCTByeT Oosiee OBICTPOMY pa3pylleHHIO0 TeHbl. [Ipy 3TOM BCIIEHMBAEMOCTh
AHWOHHBIX IOBEPXHOCTHO - aKTUBHBIX BeniecTB ([TAB) 0ObIYHO yBenMYMBacTCs, a 3aTeM,
MpOUAsA Yepe3 MaKCUMyM, HaunHaeT cHuWkarbes. s HemoHoreHHbix ITAB xapakrtepHha,
TaK Ha3blBaeMasi, TOYKa MIOMYTHEHUS, COOTBETCTBYIOIIAS ONPEAECICHHON TeMIeparype, npu
JOCTUXKEHUU KOTOPOU MeH000pasyrolias ClioCOOHOCTh JAHHBIX BEILIECTB PE3KO CHUXKAETCS.

AHaJIU3 JTUTEPATYPHBIX UCTOYHUKOB CBUJIETEIBCTBYET, UTO YK€ MpPU TEMIIEpaType
poime 80C 1ByX- M TpexdasHble IEHHBIE CHCTEMBI, NPUTOTOBICHHBIC HA OCHOBE
UCIIBITAHHBIX KJIACCOB AaHMOHHBIX U HEMOHOTeHHbIX [IAB, yacTuuHO paspymatorcs, Tepss

CBOM crnernuduueckue cBoicTBa. M3BECTHBI MEHOOOPA3YIOUIME COCTaBbI, HE TEPSAIOLIUE
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CBOMX CBOWCTB IIpU TeMIEpaType 120C, omHako MIPUCYTCTBUE TAKUX KOMIIOHEHTOB, KaK
METACWJIUKAaT HATpUsl U OKUCh KaJIbLIMsl, BBI3BIBAET HEOOpPATUMYIO KOJbMATAlUI0 U B
pe3ysbTare MPOUCXOAUT CHUKEHUE €CTECTBEHHOM MPOHMUIIAEMOCTH MPU3a00HON 30HBI
IPOIYKTHUBHOTO IjIacTa. [IpUCyTCTBHE YIIIEBOJOPOIHOTO ChIPhs (ra30KoHeHCAT, He(PTh) B
KOJUIEKTOPE, MPUBOJUT K €CTECTBEHHOMY CHIM>XEHUIO CBOMCTB [TIAB.

HccnenoBanuss Ha yYCTOMYMBOCTH II€H, MPUTOTOBIEHHBIX C PA3JIMYHBIMA THUIIAMHU
neHoobOpasoBaresnel, Mpyu Temmeparypax oT 80C bi (o) 160C u nasinedusax 2,0 — 3,0MIIa
NpOBEICHBl Ha pa3padOTaHHOM HaMHM YCTaHOBKE, NPUHIMIHAIbHAS CXe€Ma KOTOpPOH

npuBeeHa Ha pucyHke 1.

VAT AVAY A
I g? - _‘LzzﬂB
1 2 3 4 5 )

1 - eMKOCTB C JKMJIKOCTBIO; 2 - THAPABINYECKUN TIpecc; 3 - MaHOMETD;

4 - TepMOMETp; S - Kamepa BBICOKOTO JaBJICHUS; 6 - TepMOCTaT.

Puc. 1. Cxema mabopaTopHOi yCTaHOBKH JIJIsl UCCIIEIOBAHUS CBOMCTB

coctaBoB [IAB npu Bo3neiicTBUM TeMIiepaTypbl U JaBIeHUs

UcnbrteiBanucy annonsle [IAB w3 rpynmel ankaHcylnb(OHATOB, alKHICYTh(HaTOB,
o - oneduHCyTHGOHATOB, a TAKXKE KOMIO3UIIMM W3 HEUOHOTEHHBIX M aHUOHHBIX
MIOBEPXHOCTHO AKTHUBHBIX BEIIECTB B CMECH C TOJMMEpPaMH W J00aBKOH HHEPTHOTO
TBEP/IOTO HAMOJIHUTEIIS.

[lepBast cepusi SKCHEPUMEHTOB MpoBOAMIACh 0e3 no0aBku HedTH, BTOpas - C
He(Thri0. Bo BTOpOM ciydae B meHHyI0 cuctemy aoOapisiiock 10 % Hedtu mo oobemy,
3aTeM CHCTeMa TMepeMeNInBaIach, 3aMepsUTUCh MapaMeTPhl MEeHBl U J1ajee UCCIETOBaHMS

npoBoawIKCh o Metonuke B.A. Amusina u H.I1. BacunbeBoii.
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KoHreHTparus meHooopa3oBarelst B pacTBope rnenooopasyroreit xuakocta (ITOXK)
BO BCEX CITy4asiX HE MPEeBbIIIaia 0 OCHOBHOMY BeniecTBy 1%.

B pe3ynbrare MHOTOYMCIEHHBIX 3KCHEPUMEHTOB YAAJIOCh BBISBUTH MSATh THUIIOB
I[TAB, obecneunBarouMX BCIIEHUBAEMOCTh MEHOOOPA3YIOIIUX MKUIKOCTEH MOCHE IUKIIa

«HarpeBaHUe - OXJIAXKICHHE». Pe3ynbTaTsl HcclieI0BaHUM TPUBEACHBI B TabmuIe 1.

Tabmuma 1 - PesynbraTsl 1a00paTOPHBIX MCCIEAOBAHUI HA TEPMOOAPUIECKYIO

CTOMKOCTh BOAHBIX PACTBOPOB ITIOBECPXHOCTHO - AKTUBHBIX BCIICCTB

ITapamMeTpbl IEHbI ITapaMeTpbl IEHbI IPH KOHTAKTE
Tun I[IAB C He(l)TbIO
KpatHocth YcToi4uBoOCTh, Yac KpatHocth YcToiunBoCTh, 4ac
Ho IMocae Ho IMocae Ho IMocae Ho IMocae
HArpeBa |HArpeBa| HarpeBa | HarpeBa |HarpeBa|HarpeBa| Harpesa | Harpesa
OII - 10 2,75-3 2-2,5 72 72 2 1,5 72 72
Cynegonar | 1,5-2,5 1,5 72 48 1,3 1,3-1,7 48 48
Cynbdonon 3,5 3 48 48 3 3 48 48
[lenomudpr | 1,7 -2,2 1,5 72 72 1,5 15-14,7 72 72
MJI-80 3-4 1,5-3,0 72 72 2,5 2,5 72 72

OnHOBpEMEHHO  pe3ylbTaTbl  OSKCIEPUMEHTOB  BBISBIIM  OMNPEJEICHHYIO
aHOMAaJbHOCTh B HW3MEHEHHU CBOWCTB IEHHOM CHUCTeMBbl ¢ He]Thio. Tak, KpaTHOCTh
CUCTEMBI «dTIeHa—HEe(PTb» ISl HEKOTOPBIX MOBEPXHOCTHO AKTUBHBIX BEIIECTB CHUYKAETCS
MOCJIe OXJIAXKJIEHUs, HO 3aTeM BO3pacTaeT MPU MOBTOPHOM MEpPEMEIIMBAHUY J10 3HAUCHUHN
BBIIIIE TTEPBOHAYAIIbHBIX.

Takum 00pazoMm, TMPOBENCHHBIE WCCIEAOBAHUS TO3BOJWIN BBISBUTH TPYIILY
aHnoHHBIX [IAB, KOTOphIE HE TEpAIOT CBOEH MMEHOOOpPAa3yIIIe CIOCOOHOCTH TIpH
BO3IEHCTBUN BBICOKUX Temmeparyp (o 160 C) 1 yrieBomopOIHbIX KUIKOCTE.,

bbun Takke mpoBeneHbl 1a00paTOpHbIE HMCCIEAOBAHMS BIUSHUS TBepAOH (asbl,
SIBJISTFOIICHCS OJTHUM W3 KOMIIOHEHTOB TpeX(a3HO#l MeHbI, HA U3MEHEHHE MMPOHUIIAEMOCTH
HCKYCCTBEHHOT'0 KE€pPHA M3 OTCESIHHOTO KBaplLeBOro necka. Kak oka3anock, CylecTBEHHOE

BJIMSIHUC Ha HW3MCHCHHC IIPOHHMIACMOCTH OKa3bIBACT IIPHUPOJda HAIIOJIHUTCIIA. Eciu B
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MOPUCTON CpeJie, HACBIIIEHHON TpeX(a3HOU MEHOM, COAEPKUTCS B KAYECTBE HATIOTHUTEIS
OCHTOHUTOBAs TJMHA, TO 3HAYUTENHLHO TMOBBIMIACTCS (HAKTOP COMPOTUBIICHUS TPU
dbunbpTpanuu Bo3ayxa M BoJbl. [10ATOMY Mpu BCKPHITHUHM MPOAYKTUBHBIX HE(PTSHBIX WU
ra3oBeix MmiactoB B ycnoBusix AHIIJ[ nanbGompmmit sddext mocturaercs 3a cyer
MPUMEHEHHUE TEHBI ¢ KUCIOTOPACTBOPUMOM TBepAoH (a3oil.

Ha ocHoOBe pe3ysibTaToOB 3KCIEPUMEHTAIIBHBIX UCCIIEIOBAHNM!

- pa3pabotanbl coctaBbl [10XK, npuMeHUMBIX Kak JiIsi BPEMEHHOTO OJIOKHPOBAHMS
MIPOAYKTUBHBIX TOPU30HTOB, TAK U JUISl IPOMBIBKH U OCBOCHHUS CKBAYKHHBI.

- BbIOpaHbl TMOBEPXHOCTHO AaKTHWBHBIE BEIIECTBA, BBIIYCKAEMBbIE OTEUECTBEHHOMU
IPOMBIIUIEHHOCTBIO, YCTOMYMBBIE K BO3JCUCTBUIO YTJIEBOJOPOAHBIX JKHJIKOCTEH U
MTOBBILLICHHBIX TEMIIEPATYP.

- pa3paboTaHbl U SIKCIEPUMEHTAITBLHO 000CHOBaHbBI cocTaBbl [IOXK, koTophIe HANMTYT
CBO€ TNPUMEHEHUWE KakK Uil TPOMBIBKM CKBaXWH B Mpouecce yriayOlneHus ¢
UCIOJIb30BAHMEM B KOMIIOHOBKE HH3a OypUJIBHOM KOJIOHHBI BHUHTOBOTO 3a00MHOrO
JBUTATeNs, TaK W Uil BPEMEHHOTO OJIOKMPOBAHUS MPOIYKTHUBHBIX IJIACTOB B YCJIOBHSX
AHII.

KomnekruBom cotpynuukoB OAO «CesKasHUIIMras» ¢ ywyactuem aBTopa Oblia
pa3paboTaHa ¥ YCIENIHO BHeApeHa Ha MecrtopoxiaeHun «benbiii Turp» (BreTHam)
TEXHOJIOTHUS CO3/1aHUS BPEMEHHOTO OJIOKUPYIOILIEr0 SKpaHa B CHCTEME «CKBa)KMHA-TIIIACT»
C IMpuUMEHEeHueM ycroiuuBod TeHbl Ha ocHoBe [IOX, oOnanaromieit yCTOMYHUBOCTBHIO K
TEpPMOOAPUUECKUM BO3JEHCTBUSIM U K JEUCTBUSIM arpecCUBHOU Cpenbl, MPEICTaBICHHON
He(PTHIO.

Tpernii pa3gen nocBsiieH pa3pabOTKE HKCHEPUMEHTAIBHBIX CPEACTB U METOJOB
OTpEENICHNs CTaTHYECKUX XapaKTEPUCTHK pa0dOThl BUHTOBOTO 3a00MHOrO JBHUTATENs C
IPOMBIBKOM  pa3IW4HbIMM  THUMAMH  NPOMBIBOYHBIX  areHToB. (Cxema  CTeH]a,
pa3paboTaHHOTO aBTOPOM COBMECTHO ¢ coTpyauHukamu I[lepmckoro ¢umuana BHUUBT,
PUBE/ICHA HA PUCYHKE 2.

B paznene nmpuBeneHsl pe3ynbTaThl CTEHAOBBIX UCTIBITAHUNA CEPUITHO BBIITYCKa€MOIO
[TaBmOBCKMM MaIIMHOCTPOUTENIHHBIM 3aBOJIOM BHHTOBOTO 3aboiHOoro nsurarens /| — 85,

HNMCIOIICTO HATAI B pa60qel71 mape 0,2 MM, C UCIIOJIBb30BAHHCM B KaQYCCTBC IIPOMBIBOYHOI'O
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areHTa TEXHWYECKOW BOBI, TIIMHHCTOTO PacTBOpa M Tpex(da3HOH TEHBI MPHU PA3THIHBIX
pacxomax W JIaBleHHSX. B COCTaB DIIMHUCTOTO pPAacTBOpa BXOAWIIA CJICIYIOIINE
KOMIIOHEHTBI. MOAU(UIMpOBaHHAas OeHTOHWTOBas mMHAa - 3%); momumep - 0,5%;

TCXHHNYCCKas BOAA - OCTAJIbHOC.

11 7 6 g

@@

1 - topmo3nas MydTa; 2 - MEPEeBOAHUK C OTBOJAOM; 3 - yCTaHOBOuHas Oaza; 4 -
ucnbITeiBacMbIil B3/1; 5 —HarnerarenbHas aunus; 6 - Hacoc 9T; 7 —eMKOCTh — OTCTOMHHK
U TpPHEMHAs €MKOCThb, 8 - 3JIeKTpoaBHUrareib;, 9 - ra3okuakocTHou kekrop; 10 -
komrpeccop; 11 -mynsT ynpasienus; 12 -6J0K OYUCTKY U Pa3pyIICHUS TICHBI.
Puc. 2 —IlpunnunuansHas cxema 00BS3KHA 000PYIOBAHUS JIsl IPOBEACHUS

MCCJIEIOBaHMM pabOThl BUHTOBOTO 3a00MHOTO IBUTATENs

C HpOMBIBKOfI Pas3’IMIHbIMHA TUIIAMHA ITPOMBIBOYHBIX aI'CHTOB

[Tocne mpoBeneHus: SKCIEPUMEHTOB HAa TEXHUYECKOW BOJIE M TJIMHHCTOM PacTBOPE
Obula WCCIeoBaHa BO3MOXKHOCTH pPAaOOTHI ABUTATeNsi C TPUMEHEHHEM B Ka4eCcTBE
sHeproHocutens TpexdasHoil neHsl. JJis 3TOro B IIMHUCTBINA pacTBop MioTHOCTHI0 1100
Kkr/M° 0GaBIIH TIeHOOOpasoBatens B 06beMe 0,2% 0T o6beMa pactBopa. IleHy momydanm
gepe3 MKEKTOp MyTeM CMeIIeHus Bo3ayxa oT kommpeccopa u [TIOXK ot Hacoca.

CreneHp a’panMu u3MeHsIM B uHTepBaie or 13 mo 11 B 3aBUCHMMOCTH OT
KonuuecTBa momaBaemoii skuakoctu (0,186 MIvun u 0,228 MS/MI/IH) IpU TIOCTOSTHHOM
pacxojie Bo3ayxa.

B xoze sxcniepruMeHTOB ObUTN MOJIYyYECHBI YUCIICHHbBIC 3HAYEHUS TapaMeTpOB PabOTHI

BBI[ IIo IMOJIYUYCHHBIM PC3YyJIbTaTaM ObLIN IHOCTPOCHBI AUarpaMmbl 3aBUCHMOCTH
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W3MEHEHUS BEJIMYMHBI PAa3BMBAEMOI0 MOMEHTA Ha BEJIMYHMHY YaCTOTHI BPAIICHUS] POTOPA,
JaBJIE€HWS W MOIIHOCTH, Ha OCHOBE KOTOPBIX OBLIM IOJXY4YEHBl ypaBHEHUS
MTOJITHOMHUAJILHOTO BH/IA.

Tak ypaBHEHHsS] M3MEHCHHS 9acCTOTHI BpaIlleHUS POTOpa OT pa3BUBAEMOTO MOMEHTA
npu pabore B3/l Ha TexHmUecKoil Boje ¢ pacxogoM 0,228M°/MUH IPUHAMAET CIICAYOIHIA
BU/I:

n=1665-610"M? +927010™" (M,
7. N - 4acToTa BpallleHHs poTopa ABUrareisi, 00/muH, M — pa3BuBaeMblii MOMEHT, H-M.

[Ipu ucnons3oBaHMU B KauecTBE paboOuero areHTa TIMHUCTOrO PAacTBOpPA C TEM Ke
pacxoiom:

n=1399-8M10*M?*-7810" M.

[Ipu ucmonp30BaHNM B KauecTBe pabovero areHTa TpexdasHoi MeHbl 00pa30BaHHOU

npu nogade [TOXK ¢ pacxomom 0,228m°/Mun 1 BO3JIyXa 2,5M°/MuH:
n=147-3[10"M? -27[107° [M.

AHaM3 TOCTPOCHHBIX JUArpaMM, KOTOPHIE IPUBEACHBI B JUCCEPTAITMOHHOM padoTe,
MO3BOJISIET C/ACNATh CIEAYIOIINE BHIBOIBI:

1. Pacxom XHAKOCTH SABISETCS OAHUM M3 OCHOBHBIX MapaMETpPOB peXHUMa PabOThI
neuratens. C  yBEeMTWYEHHWEM pacxojia TOBBIIIAIOTCS OCHOBHBIC XapaKTEPUCTUKH —
MOIITHOCTh M YacTOTa BpAICHHUS pOTOpa JABUTATENI Ha IMEHAaX aHAJOTWYHBI OJaHO(a3HOM
KUJTKOCTH.

2. V3meHeHue [aBleHUS OTHOCHUTEIHHO MOMEHTA TIPOUCXOAMUT TMPAKTUUECKHU
JUHEHHO, HO B 00IIeM ciiydae HeoaHo3HayHO. [IpucyTcTBre TBep0il (a3l B TITMHUCTOM
pacTBOPE BBI3BIBACT JIOMOJHUTEIBHBIC THAPOAMHAMUYECKUE ITOTEPH, YeM M OOBSICHSICTCS
pocT maBneHus. BBog meHooOpas3oBaTenss ¥ BCIEHUBAHUE TOTO K€ TIIMHHCTOTO PAacTBOPA,
NPAKTUYCCKU CHU3WIU IMOTEPH JI0 KOHTPOJBHBIX (10 TEXHUYECKOM BOJIE) 3HAUCHHIA.

Opnako yBeTWYEHHE pacxoja Mo MeHO0Opa3yIoIe KUIKOCTH JaHHYIO TCHACHITHIO
He monTBepaAwio. [Ipu yBennueHUH pacxona YBETUYWINCh M TUIPABIMYECKHE TOTEPH B
JIBUTATEIIE.

3. Ilpu manbIx pacxonax Mo KHUJIKOCTH U MPU HEM3MEHHOW TOJadd BO3AyXa, T.€. C

YBCIINYCHHUCM CTCIICHHU aopanuu INeHbl 3a CYCT CHUXKCHUA THAPABINYCCKUX
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COIIPOTHUBJICHUH, MOBBIIIAIOTCS OCHOBHBIC XapaKTEPUCTHKH pabOTHI JBUTATENs (Y4acToTa
BpAIlCHUS W MOITHOCTH), MOATBEPXKas BO3MOXXHOCTh PaOOTHI JBUTATENS HE TOJBKO C
ra30’KUKOCTHBIMU CMECSIMU, HO U C YCTOMYUBBIMU Tpex(a3HbIMU MTEHAMHU.

Ha ocHoBaHuM pe3yibTaTOB CTEHAOBBIX HUCIBITAHUN BO3MOXHOCTH paboThl B3/[
J1 — 85Ha neHe MOXKHO CeNaTh CIEAYIOIINE BHIBOIBI:

1. IonmydeHHble XapaKTEPUCTHKU DPAOOTHl CEPUIHO H3TOTOBIEHHOTO JABUTATENs
NOATBEPAWIN  TEOPETHUECKUE  TNPEANOCBUIKM  PACIIMPEHHs  JWana3oHa  CBOWMCTB
HSHEPTOHOCUTENS JJI1 YCTOMYMBOM paOOThl [aHHBIX THUIOB OOBEMHBIX THUIPABIMYECKUX
JIBUTATEIICH.

2. Konctpykuus B3/] mo3BosisieT NpUMEHATh UX B MPOMBICIOBBIX YCIOBUSX Kak C
UCIIOJIb30BAHUEM B KaueCTBE pabOuvero areHTa HbIOTOHOBCKHUX, TAK U HEHbIOTOHOBCKUX U
MEHHBIX CUCTEM.

3. PaGoune xapakrepuctuku B3]l npu ucnonb3oBaHuM MEHBI B KauecTBe pabodero
areHTa JOCTAaTOYHO OJM3KM K pabouum xapakTtepuctukam padotel B3J[ ¢ mpoMBIBKOM
TJIMHUCTBIM PacTBOPOM.

4. Bypenue CKBaXHH C TOPU30HTAIBLHBIM OKOHYaHWEM cTBosia B ycrnoBusix AHIT/ ¢
NPUMEHEHUEM BHUHTOBOIO 3a00MHOr0 JBUTraTeisi Ha MEHE IO3BOJIMT BECTH MPOIECC
OypeHUs CO 3HAYUTEIbHBIM CHU)KEHHUEM PHUCKA MOJYYEHHUs MOTIOMICHUS MPOMBIBOYHOTO
arcHTa.

B d4erBepTOM pa3zgesie NpPUBEACHBI PE3YIbTAaThl IMPOMBICIOBBIX HCIBITAHUMA
pa3pabOTaHHBIX MEHOOOPA3YIOIIUX COCTABOB M TEXHOJOTHMYECKOTO OOOpYyJOBaHUS MAJIs
paboThI ¢ IEHHBIMU cucTeMaMH Ha ckBaknuHaxX OAQO «[ a3npom».

VYcenemnyro anpobanuio 1meHooOpa3yronero cocraBa Juisi CO3JaHHUs BPEMEHHOTO
OJIOKMpYIOIIETO D3KpaHa B CHCTEME <«CKBakuHa-TutacT» B ycnoBusax AHIIJ Obum
npoBeicHbI Ha BepTukanbHOU ckBakuHe Ne 100Cesepo-Craspornonsckoro [TXT.

Pa3paboTaHHyl0 TEXHOJOTHIO BPEMEHHOTO OJOKMPOBAHUS MPOAYKTHUBHOTO IJIacTa
JOTIOJIHUTEIILHO HCIBITaTd Ha ckBakuHe Ne 479 Emmano-Kypmromckoro IIXIT ¢
TOPU30HTAJIBHBIM OKOHYAHHEM CTBOJIA, HO yxe B ycinoBuax ABIIJ, rae takxe ycremHo

OnL1a AOCTUTHYTA OCJIb 110 MAKCUMAJIbHOMY COXPAHCHHUIO IIPOHUIACMOCTHU KOJICKTOpPA.
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Pe3ynpTaThl MpPOMBICTIOBBIX HCIBITAHUM  pa3paOOTaHHBIX  MEHOOOPa3yIOIIUX
KUAKOCTEH ¥ TEXHOJIOTHMH BPEMEHHOTO OJOKUpPOBaHUs, MPHUBEJACHHBbIE B Tabmuie 2,

IMOATBCPANIIN 3(1)(I)CKTI/IBHOCTB BBIITOJIHCHHBIX MepOHpHHTHﬁ.
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Tabmuia 2—Pe3yapTaThl ONBITHO-MPOMBICIIOBBIX UCTIBITAHUM

ITapameTpbl | o 0Jj0kMpoBaHus | ITocJjie ocBOCHUA
CkBaxkuna Ne 100Cesepo-CraBpononsckoro [TXT
JMaMeTp MTyIepa, MM 7 I
nasienue B HKT, MIla 2,35 2,29
nasinenue 3a HKT, Mlla 2,43 2,37
1e6uT, ThiC.M/CyT 18,33 17,69 @3 — cyxoii)
CxBaxknna Ne 479 Enmano-Kyparomckoro [TXT0
JMaMeTp MTylepa, MM 19,05 19,05
nasienue B HKT, MIla 5,80 6,02
nasienue 3a HKT, Mlla 7,33 6,64
1e6HT, THIC.M/CyT 323,82 336,82r63 — cyxoii)

[IpoMbICIIOBbIE MCHBITAHUSI TEXHOJOTUU M JIOMOJHHUTEIBHOTO TEXHOJIOTHYECKOTO
o0opyZoBaHMsI, TMpEeAHA3HAYEHHBIX JJs1 OypeHUs CKBOXHUH C TPUMEHEHUEM TICHBI,
MPOBEACHBI ¢ yuyacTueM aBTopa Ha ckBaxkuHax Ne 2 [1X Cesepo-Crapomnonsckoro [IXI u
Ne 2-015 IMynarunckoro [TXT.

C nmpumeHeHHeM pa3pabOTaHHON TEXHOJIOTHI OypeHHUS U UCIOJIb30BAaHHEM TICHBI B
KauecTBE NPOMBIBOYHOM JKUAKOCTH OBLIO TPOBEAEHO Takke OypeHHe HWHTepBalia
1075-1420m B ckBaxkune Ne 2 [1X Ceepo-CraBpononbckoro IIXIT poropHbM criocobom
110 IPoeKTHOU TIryounbl 1420Mm.

[InacToBoe maBieHHEe HA MOMEHT UCHBITAaHUSA pPa3pabOTaHHOW TEXHOJOTHH
coctasisio 9,1 Mlla. JInnHa BCKpBITOTO MHTEpBaja Ha MeHe cocTaBuiia 345M.

[TapameTpsl pexxuma OypeHUs Ha MEHE POTOPHBIM CHOcO00M CKBakuHBI Ne 2 TIX
Ceepo-Craspomnonsckoro [IXI" npuBenens! B Tadnuie 3.

C ucnonp30BaHUEM MOJYYEHHOT'O OMbITa OypeHUs CKBaXXMHBI POTOPHBIM CITIOCOOOM
ObL1a pa3paboTaHa TEXHOJIOTHUSl YTIyOJIeHHs] CKBaKUHBI HA TMIEHE BUHTOBBLIMU 3a00MHBIMU
neuratensmu J[5—172c¢c HOMUHAIBHBIM HATATOM padouell maphl, U3TOTOBIEHHOTO 3aBOJIOM
[Tepmckoro ¢umuana BHUUBT. Hcneitanue naHHOW TEXHOJNOTHH OBUIO MPOBEACHO HA
ckBaxkune Ne 2-01-O Ilynrunckoro IIXT', rae ko3¢ uimeHT aHOMaIBHOCTH TIIACTOBOTO

nasienus cocrtasisut 0,35.
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Tabmuma 3— -Pexxum OypeHus Ha TIeHe POTOPHBIM CIIOCOOOM

ITapameTpbl
JlnameTp CKBa)KHHbBI, MM 215,9
Harpy3ka Ha noJioro, T 6-8
YacToTa BpaiieHus poropa, 00/MuH. 60
Pacxoz [TOXK, M°/mun 0,72 -0,9
Pacxos1 BO3yxa, M°/MHH JUIsl IEHOOOPA30BaHHUs 9
JUISL pa3pylICHUs 5

CreneHp a’palvy MeHbI 12,5-10
[asnenne, MIla: Hacoca Ha BXOJ€E B )KEKTOP 7,0

32 IKEKTOPOM 3,7

Ha YCTbE CKBa)KMHBI 0,4

ot komnpeccopa CJ1-9/101 2,2
T110THOCTb MEHBI IPH H.Y., KI/M° 800 — 980
Inotsocts TTOXK, kr/m® 1060 - 1080
Ycnosnas BsizkocTh o 110K, ¢ 45
Kopka o TTOX, mm 0,5-0,7
CHC no I1OX, Ila 30/50
pH 7,5
dunprpanus mo [TOXK, cm/30 mun 5,5

BbII0 M3rOTOBIIGHO M TIOCTABIIEHO HAa CKBAXKUHY CIEIYIOIIEE JIOMOJHUTEIBHOE
HazeMHOe oOopyaoBaHue. Bparmaronuiics npesentop 1B 28k7,0, MoaudunpoBaHHbII
OJIOK MPUTOTOBJIEHUS MEHbI BKIIIOYAIOIIUN a3paTop, IKEKTOP U CMECUTEINb, OJIOK OYUCTKU
U pa3pylieHUs] NEHbl COCTOSIUN W3 CenapaTopa-OTCTOMHMKA, OJI0Ka THAPOLMKIOHOB U
cemaparopa — OTOOMHUK W CTaHIMS KOHTPOJsA NapaMeTpoB pexuma OypeHus.
[IpuHnunuanbHas cxema pacroyioKeHus: 0ypoBoro o00pyA0BaHUs IPUBEICHA HA PUCYHKE
3.

B mponiecce Oypenuss mHTEpBaia ¢ AaHHBIM KOI(P(GUIIMEHTOM aHOMAJIbHOCTH HE
OBUIO 3a(pMKCUPOBAHO OCIOKHEHUS B BUJIE MHTCHCHUBHOTO IOTJIONIEHUS MPOMBIBOUHOTO
areHra, KOTOpOe, KakK TMpaBWiO, TPOSBISETCS TMPU MNPUMEHEHHMH HBIOTOHOBCKUX
JKUJIKOCTEH.

[IpoBeneHHbIE Ha CKBaXXMHE WCHBITAHUS TEXHOJOTMM U TEXHOJOTUYECKOTO
000pyIOBaHMS TOATBEPJAMIN BO3MOXXHOCTH NPHUMEHEHHUs JTaHHOTO Ccrocoba OypeHus

CKBAKHMHbI C UCITIOJIb30BAHUEM IICHBI B KAYCCTBEC IIPOMBIBOYHOI'O arcHTA.
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E aTMocthepy

1- Bpamaronuiics IpeBEHTOP; 2- MEPBUYHBIC TaTUYUKH PACX0/1a U JaBIEHUS; 3 —
TPaBUTAIMOHHBIN cenapatop; 4 - 0JIOK IMKJIOHHBIX CEMapaTopoB; S - cemapartop -
KaruieoTOOMHUK; 6 - OJIOK OUYMCTKH M pa3pylIeHUs MEeHbI; / - BUOpocHuTa; 8 - MepHBIE
emkoctH; 9-0ypoBoii Hacoc; 10 -61ok nmpuroroBieHus meHsl; 11 -KoMIpeccop
Beicokoro jgasneHust (C/IA -10/101); 12-craniust TEXHHYECKOTO KOHTPOJISI
Puc.3. [IpunnunuansHas cxeMa 00BsI3KM Ha36MHOTO OYpOBOTO 000PYI0BaHUS

1pu OypeHuH Ha MeHe

dakTUYECKHE MapaMeTphl pekMMa OypeHUs] Ha JaHHOM CKBAKUHE IMPUBEJICHBI B
Tabnuie 4.

JlaHHBIN ONBIT OypeHUs: HAKJIOHHO HAMPAaBIICHHOW CKBAKMHBI BUHTOBBIM 3a00MHBIM
neurareneM JI5—172 ¢ mpoMBIBKONM TIEHOM W C BKIIOYCHHEM B KOMIIOHOBKY HH3a
OypWJIbHOM KOJIOHHBl TOJITBEPAMS BO3MOXXHOCTh HCIOJB30BaHUS pa3pabOTaHHOMN
TEXHOJIOTUU YIIyOlieHus ckBakuH B ycnoBusix AHITJ[ mpu ctpouTenscTBe CKBaXKMH Kak Ha

MECTOPOXKAEHUSX, TaK U HA MOA3EMHBIX XpaHwiniax raza OAO «"a3mpom».
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Tabnuna 4 - Pexxum Oypenus Ha nieHe ¢ Bntodenrem B KHBK B3J[ J15-172

IMapamMeTpsbI

[IpoekTHas riyOuHa, M 1690
ITmacroBoe naBiaenne MIla. 55
Texymmii 3a60i, M 1751
YT0J1 OTKJIOHEHUSI OT BEPTUKAJIH, TPaJ. 88
Harpyska, T 7-8
[Tpon3BOMTEILHOCTD HAcOCA, M°/MUH 1,32 -1,38
TIpowusBoauTeIpHOCTS Kommpeccopa C1-9/101,m°/mun 8-9

Japnenue, MlIla:

Ha Hacoce, nepe 0JIOKOM MPUTOTOBJICHUS TTEHbI 5-7
Ha BBIXOJI€ U3 OJIOKA MPUTOTOBIICHUS TICHBI 4-6
Ha kommpeccope C/1-9/101 5-8
Ha OJIOKE OUMCTKE M pa3pyIICHUs NICHBI 0,3-0,6
CreneHs adpanuu 6-6,5
[LIOTHOCTD MEHbI HA BBIXOJE M3 CKBAKHHBI, KT/M® 800 - 950
[Lnotaocts TIOXK, Kr/m® 1050
VcaoBHAs BA3KOCTS, C 30
dunbrparnms, em/30 mun 6-7
CHC, Ila 4/19
pH 9-95

OcHOBHBIE BBIBO/IbI

1. Ha ocHOBanuM aHanu3a U 0000IIEHNS OMbITa OypeHUs CKBRXHUH C TPUMEHEHHUEM
pPa3NUYHBIX THUMOB TPOMBIBOYHBIX CHCTEM BBISBICHO, 4YTO OIHWM W3 Hamboiee
3(G(}EKTUBHBIX BHJIOB I[HPKYISAIUOHHOIO areHTa, HCIHOJIb3yeMOTO I  BCKPBITHS
MPOAYKTUBHBIX IJIACTOB B YCIOBHUSX aHOMAJIbHO HU3KUX IUIACTOBBIX JABJICHUM, SBISETCS
neHa.

2. BrisiBneHa rpyrma moBepXHOCTHO aKTUBHBIX BEIIECTB, KOTOPBIC HE TEPSIFOT CBOCH
neHooOpasyromell  CoCOOHOCTH  MPU  BO3JACHCTBUU  BBICOKHX  TEMIEparyp U
YIJIEBOJAOPOAHBIX JKUIKOCTEH.

3. YcraHOBIEHO, YTO pa3pabOTaHHBIE COCTaBBI MEHOOOPA3YIOMMX >KHAKOCTEH U
NIOJTYyYCHHBIE Ha WX OCHOBE IIEHHBIC CHCTEMBI JUIS WCIONB30BAaHUS TPH TPOMBIBKE

CKBa>XUHBI 1 BPCMCHHOI'O 6J'IOKI/IpOBaHI/ISI IMPOAYKTUBHLBIX IUIACTOB B YCJIIOBUAX aHOMAJIBHO

21



HU3KUX TUTACTOBBIX JABICHUN YCTOWYMBBI K JIEUCTBHIO arpeCCHUBHBIX CpeJ TIaCTOBBIX
GIOUIOB U OJTHOBPEMEHHO MOTYT SIBIISITHCS DHEPTOHOCHTEISIMH JJIsi paOOThl BUHTOBOTO
3a00MHOTO JBUTATEIIS.

4, DKCIEepUMEHTAJIbHO JIOKa3aHO, YTO IPOHUKHOBCHHUE JHUCIICPCHON CpPEIIbI
Tpex(da3Hoil TIeHBI B MTOPUCTYIO CPEy KEPHOB MPOUCXOIUT HA HE3HAYUTEIbHYIO TIIYOUHY,
nopsiaka 0,11m npu naBnenuu 1o 2,5Mlla.

S PesynbTaThl CTEHIOBBIX HCCIIEIOBAHWN PA0OTHI BUHTOBBIX 3a00MHBIX JBUTATENICH
Jl - 85 Ha meHe MOATBEPAWINM BO3MOXKHOCTH PACHIMPCHHS JHAla30Ha MMPOMBIBOYHBIX
areHTOB JUIS YCTOMYHMBOW pabOTHl CEPUHHO BBIMTYCKACMBIX OOBEMHBIX THIAPABIMYCCKUX
JIBUTATEIIEH.

6 Pa3paborana TEXHOJIOTHS BCKPBITHS MPOAYKTHBHBIX IUIACTOB C HMCIOJIb30BAHHEM
BUHTOBOTO 3a00MHOTO JBHUTaTEeNIsl M MPOMBIBKOW IMEHOW B YCIIOBHSX aHOMAJIBbHO HHU3KHX
IJIACTOBBIX JaBJICHUH.

7 TIpoMBICIIOBBIE HUCIIBITAaHUSA Pa3paOOTAaHHOW TEXHOJIOTHH OypeHHsS CKBOXKHH C
MPUMEHEHUEM BHUHTOBOTO 3aboiiHoro paurarens [J15-172 ¢ mnpombIBKOW TEHOM
noaTBepaAwin 3Q(HEKTUBHOCTh €€ HCMOIb30BaHMs TMPU OypEeHUHU CKBAXKHH B YCIOBHUAX

AHOMAJIbHO HHU3KHUX IIJIACTOBBIX ,[[aBJIeHI/Iﬁ.

OcHOBHBIE pe3yJIbTaTbl JUCCEPTALMOHHOW PpadoTbl ONMyO0JMKOBAaHBI B
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