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BBEAEHUE

31 mapta 2017 roga ®IrbOY BO «KybaHckui rocyqapCTBEHHbIA TEXHONOrMYECKMN YHUBEPCUTET» Ha
6a3e nHctuTyTa Hedptu, rasa n sHepreTukmn nposoaun | MexayHapogHyto Hay4YHO-NPaKTUYECKY0 KOHhepeH-
uno «BYJIATOBCKNE UTEHNA».

Mepen KoHdepeHumeln Obina NocTaBneHa BaXHas U KpavHe akTyarnbHasi 3agada: Ha OCHOBE HOBEW-
LIMX OOCTWKEHUI B HayKax O 3eMrie, MeXaHWUKWN XXUOKOCTU U ra3a, TepMOgUHaMUKKN, U3UKO-XUMUN U OPYTUX
CMEXHbIX Hay4HbIX HanpasreHun NpeanoXuTb yHOaMeHTarnbHble OCHOBbI AN CO34aHUs HOBbIX TEXHOMO-
i pa3paboTkn HedTerasoBbIX MECTOPOXAEHMN, OOObLIMM U TPaHCMOPTMPOBKWU YINEBOAOPOOHONO Chipbs,
3KOJOTMYECKM YUCTBIX U pecypcocbeperatowmx TexHonormn. O6cyxpanuce Hanboree nepcrnekTMBHbIE
HanpaBneHuss 1 pesynbTaTtbl PyHAAMEHTamNbHbIX U MPUKNaAHbIX UCCIEfoBaHUA U pa3paboToK, HanpaBneH-
HbIX Ha CO3JaHWe HOBbIX TEXHONOMN B HedhTerasoBom oTpacmnu.

Monck nyTen pelleHWs NocTaBneHHOW nepen KOHdepeHuMen 3agayn npoBoauncs no cregyowmm
Hay4HbIM HanpaeneHUsaM:

e [pOrHoO3, MOUCK U pasBefka MecTopoXaeHun HedTU 1 rasa; HedTerasonpoMbICNoBasi reonorus;
pa3BefoyHas 1 NpoMbicoBas reopu3unka;
pa3paboTka HEPTAHbBIX N ra30BbIX MECTOPOXOEHWIA;

OypeHne HeTAHBIX U ra30BbIX CKBAXKMH;

NPOEKTMPOBaHNE, COOPYXKEHME U IKCMIyaTaLms CUCTEM TPyOONPOBOAHOIO TPaHCMNOPTa;
XUMMYecKast TEXHOMOIMS 1 3KOMNorns B He(TAHON 1 ra30BOM NMPOMbILLNEHHOCTH;
anekTpoobopygoBaHue B He(OTEra3oBOW OTPaCIv;

rymaHuUTapHble Hayku (MCTOpUSt pas3BUTUS HedpTerasoBow OTpaciu; TEPMUHONMOMMsS HeddTerasoBom
oTpacnu; MeToguka npenogaBaHns (NMMHIBUCTUYECKUE UCCIEAOBaAHMS); SKOHOMMKA B HE(pTErazoBom oTpac-
nn; npaBoBoe obecrnedyeHne pa3BUTUSE HepTErazoBOM NPOMBILLNIEHHOCTA U Ap.).

Bbinn npepcraBneHbl Takke obodaoLme goknagbl, CBsA3aHHbIE C HOBbLIMU HayYHbIMW MOAXO4aMM K
npobrnemam Hedh TV n rasa. CtaTbM B HacTosiLLEM COOPHMKE PacnONOXeHbl COrMacHO yka3aHHbIM HarnpaBsne-
HUAM.

B KoHbepeHuun NpuHANM y4acTne COTpyaHUKM MHCTUTYTOB Poccuinckon AkageMmmm Hayk, oTpacneBbiX
WHCTUTYTOB HedTerasoBoro Npouns, TEXHNYECKUX BY30B, PAOOTHUKN HEDTAHBIX U ra30BbIX KOMMaHUA.

HacTosilasn koHdepeHumusa nocesiweHa namatu AHatonus MeaHosnya bynatosa (31 mapta 1931 —
13 aBrycta 2016) — COBETCKOrO M POCCUMICKOrO YYEHOro-He(pTAHUKA, JOKTOpa TEXHUYEeCKux Hayk (1961),
npodeccopa (1966), naypearta npemun Coseta mnHuctpoB CCCP. bynatoB A.N. — ocHoBaTenb Bcecotos-
HOro Hay4HO-UCCNenoBaTeNbCKOrO WHCTUTYTA MO  KPEMMEHUO CKBaXMH U OypoBbIM  pacTBopam
(BHUMNKPHedTb) 1 cosgaHHoro Ha ero ocHoBe HIMO «BbypeHne». Mo3xe 310 06beaAnHEHNE CTano «ronoB-
HbIM>» MPeanpPUATMEM B obnactu cTpouTenbcTBa ckBaxkmH B CCCP, 3a rogbl cylwecTBoBaHUS npuodpeno
N3BECTHOCTb Hay4HbIMW pa3paboTKaMu BO BCEX TEXHOMOMMYECKMX HanpaBneHNAaX CTPOUTENBLCTBA CKBAXMH U
nx pemoHTa B CCCP, CLUA, AscTpuu, Nepmanuu, MNonblie, Berrpun n gp. MNpodeccop bynatos A.U. nase-
CTEH pesynbTaTamu CBOUX UCCELOBaHMM B 0OMNacTM CTPOUTENbCTBA FMyOOKMX BbICOKOTEMMNEPATYPHBLIX U
FOPU3OHTarbHbIX CKBaXKWH, UX 3aKaHYMBaHWUS U PEMOHTA B MpoOLECcce 3KChfyaTauun; OH co3gaTtenb (CoB-
mMecTHO ¢ EBreHvem KoHcTaHTMHOBMYEM MaynmHCKMM) NPUHLMNNANBHO HOBbIX TAMMOHAXKHbBIX LLEMEHTOB A1
3aKaH4MBaHUSA rMyOGOKMX BbICOKOTEMMEPATYPHBLIX CKBaXWMH W creumnanbHoro nabopatopHoro obopyaoBaHus
AN UcnblTaHUst TaMNOHAaXHbIX MaTepuanos Mpu BbICOKUX TeMnepaTypax 1 AasrneHusx. Bolgawowmincsa Brknag
B OTEYECTBEHHYIO NPUKNAAHYI0 HayKy OCYLLIECTBUIN €ro Y4EHUKN U KOMMeru B Co3gaHHOM UM «Bcecoto3Hom
Hay4HO-MCCMNenoBaTENbCKOM UHCTUTYTE NO KPEMNIIEHNIO CKBaXKMH N BypoBbiM pacteopam» (BHUWKPHedTb).
Otum HUWN Bynatos A.W. pykoBogun 4eTBepTb BeKa, a Takke opraHn3oBaHHOM Ha ero ocHoBe HIMO «Bbype-
Hue», B coctaB KoTtoporo sxoaunun BHUNBT, BHUNTHed T, MNP BHUNBT, AHgwkaHckoe Kb, psag Tepputo-
pyarnbHbIX CneunanvManpoBaHHbix nadopatopun, 6onee 10 MaWIMHOCTPOUTENBHBLIX U PEMOHTHbBIX 3aBOAO0B U
3aBOA0B MO MPOU3BOACTBY CneLmaTepuarnoB U XMMpPeareHToB Ans OypeHus 1 aKkcnyatauum CKBaXuH, psaga
MECTOPOXAEHUA TNIVH N YTSHKENUTENEN C 0OLen YMCrneHHOCTbIo paboTatowmx bonee TpyguaTtn ThicaY Ye-
NOBEK.

Onpekums nHctutyta HedTn, rasa mn aHepretnkn ®re0Y BO «KybaHcknii rocygapCTBEHHBIN TEXHOMO-
MMYECKUI YHNBEPCUTET» OnarogapuT BCEX YYACTHWKOB KOH(DEPEHLUMM U aBTOPOB, NPEeACTaBMBLLMX CTaTbM B
HacTosAWMA COOPHUK, a Takke BblpaxaeT rNyOOKyl NPU3HATENbHOCTL M MCKPEHHIOW OGriarogapHoCTb
000 «Hay4Ho-npou3BoacTBEHHAs hmpma «HUTNO» 3a oKasaHHY MHOPMALMOHHYIO NOAAEPXKKY.



CONFERENCE HELD AT THE UNIVERSITY OF KRASNODAR
IN HONOUR OF PROF. DR. ANATOLY I. BULATOV

Greetings to the committee and the participants of the conference in hounor of my esteemed friend
and brother Anatoly lvanovich.

Dear President of the conference, Ladies and Gentelemen and especially Dear Students.

Almost thirty years ago when | got to know Anatoly lvanovich | learned to appreciate his humanistic
education and world view beside his technical skills.

Despite his difficult youth he had not lost a positive attitude towards life, he loved to share his experi-
ence and expertise especially with the young generation.

Being not only an excellent teacher he was also a learner with great self discipline all his life long.
I can confirm this having spent many days and nights in his office, his home and travelling with him in many
countries.

It is necessary to get to the bottom of the driving forces, was his attitude.

Beside many other things Anatoly Ivanovich occupied lately himself a lot with the final things,
the search of the meaning and the goal of the life. Now maybe he has the possibility to know them.

| wish your conference in honour of Professor Dr. Anatoly |. Bulatov success. The City and the Region
of Krasnodar can be proud of him.

Alois F. Maier
af.maier@a1.net



KOHUENUUA KAYECTBA NPOBYPEHHbBIX HEPTAHBIX U TA30BbIX CKBAXWH
(OBPALLEEHUE A.N. BYNIATOBA K MOTOMKAM)

BOI'IpOCbI Ka4vyecTBa I'IpOGypGHHOIZ CKBaXWHbl HEOJOCTATO4YHO C(bOpMy.I'II/IpOBaHbI N HeOOQHO3Ha4Hbl; OHN
MMEIOT CBOKO UCTOPUIO U BCerga Obinn npegmeTomM CropoB 6ypOBI/IKOB, nepegarowmnx CKBaXmMHy nocrie OKOH-
YaHunAa 6ypeH|/|9|, M NPOMbICITOBUKOB, NMPUHMMAKLWKMX ee MNocne yCnewHOro UcnbiTaHnAa Ha NpUuToK He(bTI/I.
Mo3xe NPOMBbICITOBUKA 03ab0TUNUCL COCTOSIHNEM r|p|/|3a60|7|H0|7| 30HbI NnacTa, I'IOD,Bep)KeHHOIZ 3arpA3HeHunto
6ypOBbIMI/I N TaMnoOHa)XHbIMU pacTBoOpamMun (B OCHOBHOM UMX (bI/IJ'IpraTaMI/I), 4YTO TOPMO3UI1IO BBO CKBaXWVH B
JKCnnyartauno 1nnm nokasbiBarno 3aHWXKEHHbIN pesynbTart. C Moeli nogayn nosiBUIICSt HOBbIV TEPMUH «3aKaH-
YMBaHWe CKBaxmH». Ho octaeancs OTKPbITbIM BOMPOC obecneveHns kadecTBa Kpenwu CKBa>X1HbI. Fpomap,Hble
00bembl noTepb He(bTI/I N ra3a, HEBEPOATHbIE MaTeEpUalribHble 3aTpaTthbl (a nog4yac un nogckue n0Tep|/|) npum
OCJTOXHEHUAX N aBapudx, CBA3aHHbIX C HEr€EpMeTU4YHOCTbO 3aLeMEHTUPOBAHHOIO 3aKOJIOHHOIo NpocCTpaH-
CTBa CKBaXXWH, rOBOPAT O HeobxoaMMocTn BpraGOTKI/I bonee F.I'Iy6OKOFO NOHMMaHUA I'IpO6J'IeMbI.

YT1o Takoe Kpenb M NoYeMy el AOIMKHO yAensaTbLCA ocoboe BHUMaHue?

Kpenb — 3TO UCKYCCTBEHHOE COOPY>KEHNE B CKBAXKMHE, ONN3KOE K LIUNMHAPY UM MHOTOYTOMbHOMY KaHany,
BKIMOYatoLLee B ceOs1 KONMOHHY 006CcaaHbIX TPYO, LEMEHTHOE KOMbLO U CTEHKY CKBRXKWHbI, MPEACTABIEHHYHO NOpPO-
OaMK1 pasfMyHOro XMMUKO-MUHEPAOrM4YeCcKoro coctaBa, 0bHaXKeHHbIMM JOMOTOM U TpybamMm 1 XxapakTepuayto-
LLIYIOCH HanM4mMeM KaBepH W BbICTYMNOB, HAKNOHOM K BepTuKanu n hoopMon.

B kakon cpege npoucxogut opMUMpoBaHNE M paboTa Kpenu — BOMPOC COXHbIA U3-3a OTCYTCTBUS
nHdopmauni. ATO COOPYKEHNE CO34aETCH B Y3KOM KOJbLIEBOM MPOCTPaAHCTBE B Cpeae He MOMHOCTLIO Bbl-
TecHsiemoro 6ypoBoro (rfmMHUCTOro) pacTBopa, M BXOOUT OHO B KOHTaKT (COMPUKOCHOBEHMWE) C TNTUHUCTOMN
KOPKOW.

Kpenb coopyxaeTtcs Ans u3onaumum npoayKTMBHOMO ropusoHTa. A Anst 9Toro B HeM nsHayvanbHO He JOIMKHO
ObITb UN 06pPa30BLIBATLCS MOIKE KAHAMNOB M 30H MOHMKEHHOro AaBneHusi. CKOnbKo Obl BPEMEHN CKBaXKMHA HU
Oypunacb, bypeHne — 310 bparMeHT B ee xun3HU. COOpyXKEHNE Xe KPEMU CKBaXKMHbI (KPEMEHNE N LEMEHTUPO-
BaHMe CTBOIA) — 3TO MHOIOfEeTHEE CPEeACTBO 0bOEeCcneYeHUst NCMOMNb30BaHUA pesynbTarta OypeHusa — [odblun yr-
NEeBOAOPOAOB. M OT ee kayecTBa 3aBUCAT CPOK paboThbl CKBaXKMHbI, U3OEPXKKA U OXpaHa Heap.

HekauyecTBEHHOE LIEMEHTMPOBAHMUE CKBaXKMH MOXET ObITb MPUYNHOMA HEMPABUINBbHOW OLIEHKM MEepCekK-
TMB pasBedblBaeMbIX NIOLaAen, NOsIBNEHNST «HOBbIX>» 3anexenh HedTn n 0cobeHHO rasa B KOIFeKTopax,
nepeTokoB nionaos, rpudoHoobpa3oBaHnii, ra3oHeTEBOAONPOABIEHUA. DTO OOMH M3 Haubonee onac-
HbIX BUOOB OCMOXHEHMWI, YacTo nepexoasiwmux B asapun. lNepetokn dnonaoB — obblvHOe siBneHne. Kak aa-
NEKOo 3axo4daT 3TW NPOLECCHl, NOKa TOYHO HEU3BECTHO — TaKMUX 3KCMEPUMEHTOB cneumanbHO He CTaBsAT, HO,
0O4EBUOHO, OYEHb darneko.

Becb npouecc 6ypeHust formkeH bbiTb NogYMHEH TPEOOBaHMAM CO34aHNA NPUEMIIEMBIX YCIIOBUW A1 CO-
OPY)XEHWS! repMETUYHON Kpenu. Beab TONbKO repmeTuyHast kpenb obecneynt cTabunbHyo paboTy aKkcnnyartaum-
OHHbIX CKBaXKMH M OXpaHy Hegp. HyXeH cTBON onpefeneHHon KoHpurypaummn, 6rmskon K LMnmHapy, a He CTBof,
TPaBMUPOBaHHbIN Xernobamu, KaBepHamu, XapaKTEPU3YHOLLMINCS Hann4YMem NoABEPKEHHbIX MMOpopaspbIBy Npu
MarnbIX nepenagax AaBfeHnst NNacToB — B Maeane 3Tv NnacTbl Ha4o M30NUPoBaTh Neped LEMEHTMPOBAHNEM.
Kak? Koe-yero cneuuanmctbl godbunmck. LlemeHTupoBaHme A0mKHO ObiTb 3aKMiOYMTENbHBIM akKOpAOM, K KOTO-
pomy 6kl rOTOBMNMCH B Npouecce BypeHusi, CTBON CKBaXKUHbI MPUBOAMNN B NMOPSAAOK, @ HE UCMOMb30Banv ero Ans
COKPbITUS BCEX HEQOCTATKOB OYpEHMS MO NPUHLMNY: «KOHLbI B BOAY>.

HecMoTpsa Ha MHOTONETHIOK MUPOBYIO MPaKTUKY KPEMEHUS CKBaXXMH TaMMOHAXHBIMU (B OCHOBHOM,
NOPTNAHACKAMN) LleMEHTaM1, O4EHb Mano U3BECTHO O (POPMMPOBAHMM 3aKONOHHOMO LIEMEHTHOrO KorbLa.
OTO 0O6BACHAETCA HELOCTYNHOCTLIO BU3YyalnbHOMO UM NpMOOPHOro NcCnegoBaHUs N3ydaemoro obobekTa, a
TaKkKe CMOXHOCTbIO NPOLECCOoB, NPONUCXOASALLUX B 3aKOMIOHHOM MPOCTPaHCTBE, Ha4YMHas C MOMEHTa BbITEC-
HeHusi BypoBOro pacteBopa TaMMOHaXHbIM (TMApPOOMHAMKKA), NEPEMELLMBAHWSA, OCTaBMEHNS B MOKOE U B
npovecce ero ganbHenwero TeepaeHus (ouanko-xummsa aeneHmn). MNpn opmMmMpoBaHnM LLEMEHTHOIO KaMHSl
NMPOUCXOAAT B3aUMOCBSI3aHHbIE M B3AaUMOOOYCITOBMEHHbIE NPOLIECCHI.

Ecnv Ha noBepxHoCTW chritomabl HE NPOSBAOTCS (TPUAOHBI), TO MEPETOKM MeXAy nractamu MoryT
BO3HMKaTb Yacto. VI oHM mano koro uHtepecytoT. MacwTabbl yuepba oT HErepMeTUYHOCTU 3aLEMEHTUPO-
BaHHOIO (MNM TEM XYXXe — He3aLEeMEHTUPOBAHHOMO) 3aKOSIOHHOTO NPOCTPaHCTBa (MM ero YacTu), N0 MOUM
NpnbnuanTenbHbIM NogcyeTam, orpoMHble. YTo e aenatb?

Kak dopmynupoBanucb NpuYnHbl HEFrEPMETUYHOCTU? «Hu3kass MPOYHOCTb LieMEHTa», «MioXoe Bbl-
TECHEeHWe MUHUCTOro pacTBopa LIEMEHTHbIM», «OAHOCTOPOHHUN MOABLEM LIEMEHTHOrO pacTBopa», «Heao-
NoOABLEM LIEMEHTHOIO pacTBopa», «MfIOXOE CLENNEHNE» (YEro ¢ Yem?); No3xe: «LeMEHTHbIA pacTBOp CMe-
Lwancs ¢ rMUHUCTbIM», «CEAUMEHTaUNA LEMEHTHOrO pacTBopa Nnocre 3adaBfiMBaHUs €ro B 3aKOfIOHHOE Npo-
CTPaHCTBO», «MNaJeHue OaBMNeHUs Ha NPOAYKTUBHbLIA (ra3oBbIi) NnacT B NpoLecce TBEPAEHUS LLEMEHTHOrO
pacTBopa», «3aBUCaHWE LeMeHTa», «auddysna rasa yepes LIEMEHTHbIN KaMeHb», «CBepxauddysuna» n
apyrve nodtu paHTacTMyeckne n gaxe MUCTUYECKME NPUYMHBIL. PekomeHaauumn octaBanucb NPEXHUMU:



NpUMEHeHVe LIeHTPUPYIOLLIMX YCTPOMCTB, YBENUYEHNE CKOPOCTM Noabema LIeMEHTHOIo pacTBopa B 3aKONOH-
HOM MPOCTPaHCTBE; Mo3Xe — NpuMeHeHne GydepHbIX XUOKOCTEN, ycTaHoBKa MydT ABYXCTyneH4aToro Le-
MEHTMPOBaHMS C Pa3pbiBOM BO BpeMeHW. PacxaxuBaHve o6cafHO KOMOHHbI BO BPeMSl OBUKEHWS LIEMEHT-
HOro pacTBopa B 3aKONIOHHOM MPOCTPAHCTBE PEKOMEH0BAarocb, HO HUIe He OCYLLIEeCTBNSANOCh, U3BECTHBI
TONbKO CeMb Cry4yaeB peanusauum crocoba Ha NpakTuke.

Kak ke TpakTyeTcsl Ka4eCTBEHHOE LIEMEHTMPOBaHME CKBaXKVHbI Ha MOMEHT €€ UCTIbITaHWSA Ha NPUTOK? 3To
obecrneyeHre 3aQaHHON BbICOTbI MOABbEMA LIEMEHTHOMO pacTBopa M «KadecTBEeHHasi» LieMeHTorpaMma, npose-
AeHHas nocne O3L. Ha cerogHsiluHWiA AeHb Ana 3TUX Lienei NoBCeEMECTHO NPUMEHSIETCA KOCBEHHbIN akycTude-
CKUIA MeTof, KOHTponsl. Ho aaHHble 0 «kayecTBe» LIEMEHTUPOBAHUSA, OCHOBAHHbIE Ha NOKa3aHUAX LIeMEeHTOMepa,
BoOOLLIEe HE MOTYT BbITb NPEeAMETOM OOCYKOEHUS, TaK KaK, KpOMe BbICOTbl MOAbEMA LIEMEHTHOMO pacTeopa (1 To
[arneko He Bcerga KoppeKTHble, 0COBEHHO B CryyYae NpUMEHEHUs] MoOANGVLIMPOBaHHbLIX PacTBOPOB), HUYEro Xa-
paKTepu3oBaTh He MOryT.

Kakylo ckBaxuHy nocre 6ypeHusi cYuTaTb Ka4eCTBEHHOMN?

Mpy HbIHELIHEM MOAXO4e K CTPOUTENbCTBY CKBaXWMH — MOYTU HUKakyto. MpeanoxkeHHas Teopust KaHa-
noobpasoBaHuii B 3aLlEMEHTUPOBAHHOM 3aKOJIOHHOM MPOCTPaHCTBE SIBMAETCS OCHOBOW KOHLUEMNLUWUU Kade-
CTBEHHOTO CTpouTenbcTBa OypoBbIX CKBaXWH. B Heil repMeTMYHOCTb 3aleMEeHTUPOBAHHOIO 3aKOIOHHOMo
NPOCTPaHCTBa CBSA3bIBAETCA C BO3HUKHOBEHMEM KaHaroB, OCTaBLLUMXCS He BbITECHEHHbLIMMW FFTMHUCTLIM pac-
TBOPOM M NIMHUCTOW KOPKOK. Mpupoaon aToro ABNSATCA PUNKO-XMMUYECKUE NPOLLECChl paspyLleHust (0o-
MWHAHTa — KOHTPaKLUMA TBEPAELEro LEMEHTHOrO pacTBopa-kaMHsl). BosHukalolme KaHanbl ApeHupyroTcs
npu ABWKEHUM MO HUM rasa, M ra3 HanpaenseTcsl K NOBEPXHOCTU W/UNWU B OpYrMe KONMeKTopbl C MEHbLLUM
[aBreHneM.

BypoBble pacTBOpbI

CTBON CKBaXMHbI, B KOTOPOM BMOCMEACTBMN OyOeT hOpMMPOBATLCA Kpenb, 3anOfHEH MUHUCTLIM
pacTBOPOM — CYCMEH3MeN, COCTOSILLEN U3 MWHbI U BOAbI, XMMUYECKM 0OpaboTaHHON peareHTaMu, C BBEOEH-
HbIMWU NP HEOOXOAMMOCTM HaMONTHUTENAMM. OTUM OOCTUratoT CBOWCTB, CnocobCcTByOWUX Ge3aBapuinHon
CKOPOCTHOW MPOBOAKE CKBaXMHbI. J1lobow GypoBOM pacTBOp LAOMKEH OblTb 3aMeLLlEeH LLEMEHTHbIM (LUMako-
necyaHbIMm).

Crporo roeopsi, kKakune 6bl BypoBble pacTBOpPbl HE MPUMEHANNCH NPy OYPEHNN CKBAXKMH C NOYTK BCerga
MPUCYTCTBYIOLLUMMUN TMIMHUCTLIMU OTINIOXEHUAMK, 0DpasyroLLascs rMUHNUCTas cycneHsusa OyaeT siBnATb cobon
npenaTcTBue Ansd obecrnedeHnss KOHTakTa TaMMNOHAXKHOTO pacTBOpa CO CTEHKaMMW CKBaXKMHbl U 06CafHOM Ko-
NOHHbI. [103TOMYy 0 HU3MKO-XMMUYECKOM U XUMUYECKOM B3aUMOLENCTBUN (aareausi, CLENeHne) LLeMeHTHO-
ro pacTtBopa-kaMHsi C NoBePXHOCTSIMU Tpyb 1 nopod He MOXeT ObiTb U pedn. OgHako BypoBble pacTBOphLI C
nx (PU3NKO-MEXAHNHECKUMN OCODEHHOCTAMU BO MHOTOM OMPEeAEenstoT YCMeWwHOCTb NpoLecca BbITECHEHUS
NX TaMMOHaXHbLIMMU.

Ycunusa vccnegoBatenen OOMKHbI HanpaBnATbca Ha obecneyveHne 6oree NOHOro 3ameLLeHNst N Bbl-
MbIBaHNst OypoBOro pacteopa 6ydgepHom XNAKOCTBIO U TAMMNOHAXHBIM PACTBOPOM C NMPUMEHEHNEM COOTBET-
CTBYIOLLEN (PUBMKO-XMMUYECKON 06paboTKn pacTBOPOB, KOTOpble 06ecneyYnBaoT OTCYTCTBME UMK Hepaspy-
LIaeMOCTb (pUNbTPaLMOHHON KOPKKU. KakMMu cBOMCTBaMK OHW JOSMKHBbI 0bnaaath, YToObl ObITb Makcumarnb-
HO BbITECHAEMbIMU 1 (PUNbTPaALMOHHAsA KOpKa Ui OTCyTCTBOBarna, unu obina obl HepaspyLuaemon.

TexHonorus LemMeHTUPOBaHUS

Ha npaktvike nog TEXHOMOrMEN LLEMEHTUPOBAHNS NMOHUMAKOTCS MPOLLECCH MOATOTOBKM M NPOBEAEHUS
LIEMEHTUPOBaHUSI CKBEXWHbI, T.€. 3aMeLLEHNE B 3aKOJIOHHOM NPOCTpaHCTBe BypoBOro (Kak NpaBumno, FMuHW-
CTOro) pacTtBopa BydhepHON XUOKOCTbIO U TaMMOHaXHbIM pacTBopoM. CaM MpoLECC HECNOXHBIN, KpoMe
Cny4YyaeB LEMEHTUPOBaHWS C GOMbLUOW BbLICOTOM MOAbEMA TaMMOHAXHOTO PacTBOpa B 3aKONIOHHOM Mpo-
CTpaHcTBe MyBOKUX BbICOKOTEMMEPATYPHBIX CKBaXWH C UCMONb30BaHUMEM GOMbLIOTO KONMUYECTBa €OWHWL
TEXHWKM. Ho OH nMeeT 0coBeHHOCTH, CBA3aHHbIE C NPUPOAONA 3aMEeLLEHNST OLHON BA3KOMMIACTUYHON XKUIKO-
CTV OpYroi B KaHarne nepeMeHHOro npoduns, U HanMuus MornoLLaoLMxX NNacToB U NacToB, CKMNOHHBLIX K
rngpopaspbiBy. 100 %-HOro BbITECHEHMSI GYpOBOro pacTBopa AOCTWYb MOKa He NMPEeACTaBMAETCS BO3MOX-
HbIM. lNpoLiecc LLeMEHTMPOBaHWS — onepauus HeobpaTtumas.

Jlyywive ycnoBusi ons BbITECHEHUS] GypoOBOro (MMWHUCTOrO) pacTBopa o6GecneymBaloTCs, Korga Ckea-
XUHa npefcTasnseT cobol hopmy, 6rM3Kyto K LUNMHAPY. MUHWUCTLIA pacTBOp 3aXOAUT (3aaaBnuBaeTcsl) BO
BCE HULUM TPaBMUPOBaAHHOMW CTEHKW CTBOIA CKBAXWHbI, U €r0 U3 3TUX MOSOCTEN KacaTenbHbIM MNOTOKOM W3-
BeYb HEBO3MOXHO. Tam OH NPoJOIKaeT TEPATb BoAY NPU AeiCTBUM KOHTPaKLUOHHOTO achdhekTa, co3faBas
30HbI MOHWKEHHOTO OABMNEHUSI UMK KaHarbl. CkasaHHOEe OTHOCUTCS U K BOrMbLUMM KaBepHaM, U K MareHbKUM
«TpaBMam». Paan obecrneyeHusi repMeTUYHOCTU KPEMU CKBaXMHbl HEOOXOOWMO WM3MEHUTH OTHOLUEHWE K
¢hopMUPOBaHUMIO CTBOMAa CKBaXWHbI, XOTSA Gbl MOKa B UHTEpBare Nogbema TaMroHaXKHOTO pacTBopa — OH
JOIkeH BbiTb BnU30K K LMMUHAPUYECKOMY (OOMYCKU MPEACTOUT OLEHUTL); CTEHKa [AOIMKHa XapakTepuso-
BaTbCS OTCYTCTBMEM BbICTYMOB, KABEPH U MPOYMX HaPYLUEHWUIA LLENOCTHOCTU U «IMafKOCTBONIbHOCTU» €€ No-
BEPXHOCTU; U B 3TOM Cry4ae (COBMECTHO C LIEHTPMPOBAHWEM KOJIOHH, CKpeBKOB, NpuMeHeHuem GydepHoii



XWOKOCTU U pacxaxvmBaHMEM KOMOHH) obecneuntcs 6nmskoe k 100 % 3amelleHre GypoBOro pactsopa Tam-
MOHAXKHbIM.

Bce paHee ucnonb3yemMble MepONpUATUS OIS MOBbLILIEHUS Ka4eCcTBa LLIEMEHTUPOBAHUS CKBaXXUH BOC-
TpeboBaHbl U B NPELIOXKEHHON KOHLIENLMN, TaK KaK OHW HanpaBreHbl Ha 6onee NonHoe BbITECHEHNE Bypo-
BOrO pacTBOpa TaMMOHaXHbIM:

e LIEHTpMpOBaHNe 0b6CagHbIX KOMIOHH BO M3beXaHne HaxOXAEHUS B «Yy3KUX» CEPNOBUOHbIX y4acTKax
OGypoBoOro pacteopa;

e /ICMOMb30BaHMe CKPeOKOB — AN CHATUS TMMHUCTOM KOPKWU UMW €€ Hamnunwen Maccbl Ha Hedwnb-
TPYIOLIUX nopoaax;

e /CMOMnb3oBaHe OydepHbIX XUOKOCTEN pa3HOro HasHayeHusl AN CMbiBA MTIMHUCTOM KOPKM CO
CTEHKMN CKBaXKWHbI, MPOMbIBKU CKBaXMHbI MPU BbITECHEHNM OYPOBOro pacTeopa.

Xapaktep CMELLUEHUs] N O0MeBbIE COOTHOLUEHMS PAacCTBOPOB MO BbICOTE M MO pagnycy HEU3BECTHbI U
TPebyIOT N3yYeHUs C LeNblo NOCNEAYIOLLEro yCTaHOBMNEHMS JOMNTOBEYHOCTM KPENU N €€ OTAENbHbIX y4acT-
koB. Beb MEHHO OHM ONpenensoT LONTOBEYHOCTb KPENM.

OkcnepnMeHTanbHO 3h(PEKTUBHOCTb NEPEMELLNBAHNS PACTBOPOB N KOPKM He M3ydeHa. Bornpoc Tpe-
OyeT OnbITHOM JOPabOTKM C MPUBIIEYEHMEM 3NIEMEHTOB TEOPUN MOLENVPOBaHWSA. [NaBHOE 34ecb — ycTa-
HOBJIEHNE OMTMMAIbHLIX COOTHOLLEHUA CMECEN MPU SPKO BbIPaXKEHHOM KaHarnoobpasoBaHun. Tenepb 06b-
SICHMMA MHOTOSTETHSIS TEPMETUYHOCTb HECKOJbKMX FIyOOKNX BbICOKOTEMMNEPATYPHBIX CKBaXMH CTaBpononbs,
KybaHu n aByx ckBaxuH B Mpake.

TexHuka

TaMMNOHaXHbIN LLEMEHT — 3TO CMECb MopTNaHAueMeHTa (LwnakonecdaHas CMECb) C HAMONMHUTENAMU U
XuMmmnyecknmn gobaskamm, KoTopasi AOMMKHA CTPOro COOTBETCTBOBATh peLenType, nogobpaHHowm B nabopa-
TOPWM Kak MO KONMYECTBEHHOMY COCTaBY KOMMOHEHTOB, Tak M MO NPUHATEIM MaTepuanam. To ecTb nogdop
peLenTypbl AOMKEH NPOBOANTLCS TOMLKO C TEMU MaTepuanamu, Kotopble 6yayT NCMONb30BaHbl NpU LleMeH-
TMpoBaHuu. NMpurotaBNMBaeMbIin pacTBOP AOMMKEH ObiTb OAHOPOAHLIM U MOCTOSAHHLIM MO NIIOTHOCTU B TeYe-
HWe BCEro npouecca LLeMEHTUPOBAHMS, U Nogada ero AosmkHa OblTb paBHOMEPHOMN.

Mpu3sabonHasn 30Ha NnacTa u ee 3arpA3HeHne

Mpn BCKPbITUM NPOAYKTMBHOIO ropu3oHTa npu3aboliHas 3oHa nnacta 3arpsasHsieTcs. MexaHuamy 3a-
rPsI3HEHUS MPOAYKTUBHOMO nracta, 0CobeHHO HedTSAHOro, MOCBSAWEHO MHOro paboT, BbINOMIHEHHbIX BO
BHUWKPHed M. OgHako BcneacTBue pa3Hoobpasvs reoriormyecknx yCrioBuUi, XMMUKO-MUHEPANOrMYecKoro
cocTaBa Mopof, CBOMCTB HeE()TU U BypOBbIX PACTBOPOB OKOHYATENbHOIO peLleHnst npobnembl HeT. Y Hac
TONbKO OAWH MHCTPYMEHT U3MEHSEMOrO BO3AENCTBUS — OYpOBOI pacTBop.

OxpaHa Hegp n NyTu ee AOCTUXKEHNA (ob6ecnevyeHus)

Mon oxpaHonm Heap NoHMMaNock obecnevyeHne COXpaHHOCTM obbema yrneBogopodoB U bnarononyuy-
Has, 6e3 noTepb MX AOCTaBKa Ha NPOMbICer. TO eCTb HU O KaKoWn oxpaHe Heap B TO BpeEMSA peun He Obino.
Bonee Toro, npu pasbypuBaHun CamoTtnopa aaxe «3abblBanu» crnyckatb ob6cagHble KONMOHHbI, TaK KaK WX
NonpocTy He ObINo.

Mbl omkHbI 3a60TUTLCS O KMaAoBbIX MPUPOAbI, AOMKHbI OXPaHATb MX Afs CBOero e Gnara u 6nara
CBOMX MOTOMKOB. B ocHOBe oxpaHbl Heap cyllecTByeT npaBuno «He HaBpeautb». OxpaHa Heap u bypeHue
CKBaXXVH, MPOBOAKA LLaxT 1 Apyrme paboTbl, CBA3aHHbIE C yrnybneHnemM, HaxogAaTcs B NPOTMBOPEYNM; HYXKEH
komnpomucc. Yalle Bcero npuoputeTbl OTAAOTCS MPOMbILLNIEHHOCTU. Ho, TeM He MeHee, MOTepn NPUPOAbI
OOJMKHbI ObITb MMHUMU3NPOBaHbl. CKBaXXMHA NMPOXOAMUT pasfu4yHble MracTbl, B TOM Yucne BogoHocHble. Ho
HaM Maro M3BECTHO O ApYyrnx boraTtcTBax 3TUX OTNOXeHUR. Heobxoammo mx coxpaHuTb, cOepeyb OT BTOp-
XeHns nionaoB ApyrMx NnacToB. 3anor UX COXPaHeHWUs — repMEeTUYHOCTb CTBOMA CKBaXMHbI MO BCEN Iy-
6uHe. OHa MoxeT OblTb 0becrneyeHa ToMbKO Ka4eCTBEHHbIM NePEKPbITUEM BCKPbITbIX FOPU3OHTOB.
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