<t
m
-~
©
o
=




YK 622.248.3:551.247

O TPUPOJIE OBPA30OBAHHS 3AJIEXKEH PATIbBI
U TEXHOJIOTHHU TMPOBOAKH CKBAXWH

B XEMOTIEHHbIX OTJOXXEHHUSAX

JI. K. MYXHH, B. 3. JIVEAH u 3. A. OFOJIHXHH
(MHUHX u I'll um, U. M. TYBKHHA)

OT/JIOKEHHsI BOSHHKAIOT MPOABJIGHHUSI BHICO-

KOMHHCPAJ/JIU30BAHHOH BOJbL — pamnel, mpu-
BOASILIHE K PA3HOOGPA3HBIM TSIKETBIM OCA0KHe-
HUSIM. OTH NPOSBJICHHA, KAK NPABHIIO, IpHypoue-
HBl K BepXHeH nmauke cojiell B paiioHax, riae Her
SIBJIEHHH @KTHBHOI'O COJIAHOIO TEKTOreHesa M OT-
MEUaerTcs TMOBBIUEHHLIH TIeoTepMHYECKHH rpaji-
€HT WJH COJH 3aJeralmT Ha TaKHX I‘.J'I}g'ﬁHH'dX, rjie
naacrosas remnepatypa seimie 100°C. Bo Bcex
CAyuasax 3a(UKCHPOBAHEI aHOMAJbHO BBICOKHE
IJIACTOBBIE JIABJAEHHS B PanonposBIsIOniHx ropi-
30HTaX, 10 a0COMIOTHBIM BeJMYHHAM OJH3KHE K
TOPHOMY.

JL715i BBIACHEHHS NPHYHH 3TOCO SBACHHS GBLIO
npoanausupoBano Goiee 30 ciyyaes pamomnpo-
ABJEHHH, TIPOHCHIENIHX Ha MJOHIANNAX Tpecta
«Kapuiinedreraspaspenka» (joro-sanag  YaGe-
KHCTaHa),

B rabaune mpusesensl neKoTOpHE AaHHbBIE MO
Hanbosiee XapaKkTepHEIM CKBaKHHAM, TPOGYpeH-
HBIM B 3TOM paHoHe.

Kak Bnawo us ra6anus, soas: us BCeX (PoH-
TaRNIPYyIOUHX CKBAXKHH CJIeyeT OTHOCHTb K VJIbT-
papaccosam, B OCHOBHOM X.IOPHAHO-KaJbIHEBO-
MariieBoro tuna. C/eLyerT 3aMeTHTb, 4TO B Npo-
I1ECCE  HCTBITAHHA CKBAMXKHH BOABI aHAJOTHUHONO
COCTdBa He OBIH NOMYYEHBl HH H3 OHOrO ropH-
SOHTd, T. €. PANOnpOsB/IAIONHE TOPHIOHTH SIBJIS-
OTCS HCK/IIOUEHHEM IS TaHHOTO paiona,

QOHTAHBI BBICOKOMHHEPANHIOBAHHON BOIL C
YASAbHBIM Becom 1,28—1,38 2/cu® B npouecce 6y-
penns bl moayuenst B Bodrorpane [3], Kpac-
HonapckoM Kpae [1], Crasponoasckonm Kpae, B
[Mpenkapnatee u paitone Cposnoro.

Ha nnomansx tpecra «Kapnmuedreraspas-
BEIKa» pallonpOsBIeHH B OONbIINACTEE CAyqaen
IPHYPOYCHBI K CBOAOBBIM Y4ACTAM CTPYKTYP 00
coru (naowany 3esapan, Kypykeait, Human u
1p.).

[Tpeanoaarator, uro NPOHCXOAKIEHHE 3aexell
BEICOKOMHHEPAJIH30BAHHLIX BOJ CBAZAHO ¢ JHH34-
MH 3aXOPOHEHHON pambl WK C PACTBOPEHIEM Ka-
JHHHO-MATHHEBBIX COMell [/aCTOBBIMI  BOJAMH,
NOCTYNAIOWHUMH U3 APYTHX FOPH3OHTOB,

B npouecce OYpPeHHs CKBaKHH HA MOACO/EBbIE

B ¢Bsi3n ¢ noswiurennoi PACTBOPHMOCTBIO J1e-
TaJbHO H3YUHTL COCTAB 3aJerell KajauiiHo-Mar-
HUEBBIX coMel oueHb TpyaHo. Mmelonmecs nan-
HBIE YKa3bIBAIOT Ha HX GOJABINYIO JJTHTOJAOrHYe-
CKYI0 HEOJTHOPOAHOCTb. B OCHOBHOM OHM COCTOST
u3 kapHaamura (KCI-MgCly-6H;0), 6nmodura
(Mg Cl;-6H20), cunbsunnra (KCl), npomacr-
KoB 0 BKMWuyenuit ramnra (NaCl), rtaxruapura
KCI-2MgClz-12H,0) n apyrux Munepados. B
ITHX MOPOJIAX YACTO BCTPEUAOTCH MHKDPOBKJIIOYE-
HHsI Fa30B — a30Ta, BOJOPOAa, ABYOKHCH YIJIepo-
lda, MeTaHa, 4 Takke MHKDOIIEMEHTOB 10713, 6pO-
Ma, Oopa u . 1. [4].

OGpasosaniie 9THX COJMEH CBA3AHO C MOCAE-
HEH cTanuell COJJeHaKOMICHHA [PH NOYTH MOJHOM
HCIAPEHHH JKHJKOCTH B COJEPOAHOM OacceliHe
[2]. Hamnune ramira B kpobie KaamiiHo-Martme-
BBIX COJIEHl YKa3BIBAeT Ha NOHHIKEHHE KOHLEHTPA-
LIHH paccosa B coJMeposHoM OacceliHe, H3-3a 4ero
B OC4/I0K HAYHHAJN BBIMAZaTL MEHee PacTBOPH-
mple cos. CiaeoBaTeqpHO, 3aXOPOHEHHBIE 3aJie-
XKH parnbl He MOTVIH 00PAa30BEIBATLCS.

AHOMAZBHO BLICOKHE MI4CTOBBIE ABJIEHHS U
OrpaHHYeHHas 1nJolajib PacnpocTpaHeHus parno-
NPOSIBIAIOINX TWIACTOB YKA3bIBAIOT Ha OTCYTCT-
BHE THIPOJHHAMHYECKOH CBS3H MeKAy [0J0CTS-
MH, 3aMOJHEHHbIMH panoii, u MOPojaMH, BMElLa-
omuMn coab, CiaexobareiibHo, o6pasoBanue pa-
bl 3@ CYET PACTBOPEHHA KaJHHHO-MarHUEBBIX CO-
JIeH BOJAMH, NOCTYNAIONIHMH U3 JPYTHX TOPH3OH-
TOB, HEBO3MOZKHO.

Bumecte ¢ TeM npn BCKpBITHH pamocosepxa-
UIHX I'OPH3OHTOB NOBCEMECTHO OTMEUYAJ0Ch MOBBI-
IIeHHOe coflepKanie B PacTBOPE BOJIOPOJA H a30-
Ta, YTO SIBJISIETCS KOCBEHHBIM IIPH3HAKOM TOTO,
4YTO NPOMCXOAMJIO HMEHHO PacTBOPEHHE Ka HHHO-
MaTHHEBBIX COJTeH, B pe3yabTaTe 4ero HaKomH-
JIHICh 3TH Ta3bl.

HAas 6onee 1eTa bHOrO HCCae10BAHNS JaHHO-
0 nporuecca paccMOTPHM HEKOTOPEIE CBOHCTBA
KaJdHHHO-MATHHEBEIX COJEH. OTiuuuTe bHOH  HxX
UEPTOH SIBASIETCS [OBBIMIEHHAS PacTBOPHMOCTD,
YBEJNUHBAWOILASCS ¢ POCTOM TeMmmepatypbl, Ilo
CTCNEHH PACTBOPUMOCTH 3TH COJH  MOLYT OBITH
pacnonoxenst s caeayoumui pax: KCl<<MgCl,<
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, Hdebur, mdleymicu
5 Mutepsan yﬂg‘““”ﬁ_ﬁec Fay6usa na- | YAeabublit | Temnepa-
= 5 3aneraHus ‘YPOEO] & yaJjaa HJAHl HH-

a3 [Tomans BCKPLITLIX pacrngpa DM | reDRan pano- | BSC DaNBL | TYpa paikl, Haualp- | MaKcH-
= @ e BRIOpOCE, : » . s
35_-’ g coaen, u e..-'ciii } LIPOSBIEHHA, M PWATE °C HBIH  [MAJbHBIH

'2{1‘ gs'ﬂlmx 21652920 1.30 2385 26 Her cs. 216,0 288

€Baplibl 217Hh—2200 1,38 2200 1,29 96 6000,0 6000

10 » 22002698 1,32 2430 1,29 90 20,0 100

17 Mamyx 22752479 1,30 9380—2479 1,28 97 96,0 6000

1 Kypyxkcaii 24352962 2,18 2465— 2962 1,29 — 29 75

1 Human 2711—2786 1,26 27812786 1.29 108 29.0 8640

12 Tymbynak 1905—2035 148 1964 1,24 - 170,0 2160

<<CaCl,. Ilpn s1om B BOJIAX, HACLIIEHHBIX 10 Md, YTO DPHBOAHT K 00pas3oBaHHIo.  TpemiiHbl

pelena mMeHee pacTBOPHMEIMH COJISIMH, HATIPH-
mep NaCl, kajauiiHO-Marugessie couu Becrpe-
IISITCTBEHHO PAcTBOPSIOTCS, W MO Mepe Hachiue-
HHS IMH MEHee pacTBOPHUMBIE COJH HAYHHAIOT
BbITIAMATh B OCAJIOK.

OcoGpivu croiictBamu  o6.aanaer oumodgur
(MgCly-6H:0). Ilpu remiiepatype 117°C  xpue-
rasiornipar MgCly-6H,0 repser npe momexyini
BOJIBI W NpeBpallaeTcss B  KPHCTALIOTHAPAT
MgCl;-4H,0 [5]. B pesy/ibTarte BLiCACHNS BOLH
HAUHIACTCA PAaCTBOPEHHe  KPUCTA/NJIOIHIPATOR
marius. [Tockonbky pactsopumocts MgCly npn
temieparype 117°C cocrapisier'42—46% [5], a
kpuctasnoruapar MgCly-6H,0 comepixur 53,1Y%
BOJIBI, TO BeCh I[UIACT OnimodHTa mnpeBpaTHTCH B
HACBIEHHBIH PacTBOp. DTOT pacTBop 6yneT 060-
rames Mukposiemenramyu I, Br, B u apyramu, a
TAKXKE BOJIOPOZIOM H a30TOM, COJepKAMHUMHCS B
KaJIMHHO-MaTHHEBBIX COJIAX.

B cBasu ¢ 60/1b1I0# HEONHOPOAHOCTBIO [114C-
108 OMIIO(UTE MOKET IPOHCXOTHTL PACTBOPEHHE
1 Apyrux cogefi. O1nako 1o Mepe HACHIIEHNHA
MeHee pacTBOPUMBIE co/li OYIVT Bhinaiath B OCa-

MOK, B pesysabTaTe uero obpasywores yabTpapac-.

COJIBI, HACLIMEeHHbIe HOHamn Mgt n Catt Tax
Kak 9TH BOALL He pactBopatT ranut NaCl, ou 6y-
JICT CIIYKHTD JUISl HAX 3KPAHOM, B TO BpeMs K4k
pana 3a cuer AHGMGY3UH MOKET nNepeMellaThes
BJIOJIb TIJIACTa KaJHHHO-MATHHEBBIX COJeHl B CBO-
noseie 30nEl, rae MgCly-6H,0 ue npespauiaercs
B .!“gCI;;"'-leO.

®azosoe npeppamenne  MgCly-6H,0 B
MgCls-4H:0 u nocienyiouee pacTBOpeHHe Kpil-
CTaJIOTHAPATOB NPOTEKAIOT C YBETHUEHHEM 00Be-
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(aHajgoruyHo  TpelluHe, oOpasylomeics MNpu
'HJIPAaBJAHYECKOM Das3pbiBe), 3alOJNHEHHOH Pamnoi,
13-3a Uero TpH OypeHHH [IPOHCXOAUT [POBaJ
oypuiapHeX TPYO [1, 6]. [IpH 3a/1eraHid CTPYKTYP
Ha GOJBIION IyOHHe 3aseKu pansl OYAYT cocpe-
JIOTOYEHDLL B CBO/IOBOJ YaCTH.

C 1eJ1bI0 TIPOBEPKH BO3MOXKHOCTH Iipespatie-
HuA OHITOMHTA B HACBILUCHHLIT pacTBOp OBLIH
TIPOBe/IeHE HCCIe/IOBAHHSL B YCAOBHAX, NPHOJI-
JKeHHBIX K MJIACTOBBIM. DKClepHMeHTa/JbHble HC-
cilejloBaHKsl IPOBOJIMIN B META/JIHUECKHX MaTPH-
1ax, BHYTPH KOTOPBIX HAXOMMJIHCH 0O6pasiibl Ou-
modura nojx nasiennem 1-—600 &I'/cu® Marpu-
Il B 00pasipl 6uioduTa HarpeBaan B 3JIEKTPO-
neun. TeMnepaTypy KOHTPOJUPOBA/JIH TOTEHIHO-
merpamu I1B2-02 ¢ Tepmonapoir THna XK, a
TaKKe PTYTHEIME TepMOMeTpaMu. TO4HOCTL 3ame-
pa remneparypsl coctasasia £2°C. Bo Bpems
SKCMEPHMEHTOB KOHTDOMHPOBAJIH IepeMelleHHe
[ITOKOB, CO3/lAI0MIMX HAarpy3Ky Ha o6pasen. Bo
pcex 3IKCIEepHMeHTax IHpH TeMmneparype 115—
120°C xpucrasnst OGuitodura nepexofman B Ha-
ChIIEHHBIH pacTBOP.

CiieloBarejbHO, 06pa30BaHNHE JHH3 Palbl 11PO-
HCXOANT BeJeicTBie (pasoBoro, TepMajibHOTO npe-
ppauienns OHIIOQUTOB; MOLIHOCTL H Pa3Mepbl
JIMH3 pankl ONpeesoTed COCTABOM, MOIHOCTBIO
KaJHHHO-MarHUEBLIX COJIeH, YCJAOBHAMH HX 3aJe-
raHusa ¥ pacnpoctpanenus. Takas TOuka 3peHHH
00bsiCHIET MHOIHE SIBJICHHS, MPOUCXONASIIAe MPH
panonposiBJIeHHH,

AHanus onbiTa NMPOBOJKH CKBAMXKKHH [OKasbl-
BaeT, YTO NPHMEHAeMas TeXHOJOrus OypeHH:T He
1103BOJISICT BO MHOTHX C/AYyYyasX JAOBECTH CKBAMH-
Iy 10 NPOeKTHOH rAayOuHe! 6e3 ocnoxHeHui. Tak,



[TponomkHTeIBHOCTD Cocrae pansl, #2/a
panoupos BIcHHI
Na't K+ cat+ Mg*+ Cl- SO HCO,~
CyTKH nepuoj
30 Ho cnyeka xogoHubl| Her cs. Her cn. 45000 26000 200400 Het ¢B. Her c3.
19 o o6pasosanud
npobKH B CKBazKHHE 40800 50500 30640 241110 82 732
19 Jo obnana c npu- | Her cs. Her ¢B. 27050 9100 262990 Her cb. Her cB.
XBATOM OYPHIBHBIX
TPpYH
92 o oGpasosanus » ,~> 42000 36000 337720 » »
NpoOKH Hd rayOHHe
500 M u Hnme
71 Mo AuksHILALHN % » 2750 1850 179940 3 g
CKBaKuH
2 o o6pasosanus 63046 242800 7100 6800 350150 300 600
npodKu
b2 ﬁo JHKBHLALLHH Her cno. Her cB. 3910 550 26590 Her cB. Her cx.
CKBAMKHHBL

N3 BCeX dHaJH3HPYeMbIX CKBAXHH TOJBKO TPH
yaJIoCch J10BecTH /10 NPOeKTHOH ray6uHbl. Cieno-
BaTe/IbHO, B PafioHax ¢ IMOBBLINIEHHBIM TFeOTEpMHU-
YECKHM I'DaIMEHTOM HJH B CIy4yae BCKPBITHS COJI
npu remneparype cerie 100°C neobxonumo npu-
MEHSITL DOJlee COBepIIeHHyl0 TEeXHOJOTHIO Oype-
HHA CKBaiKHH B X€MOIEHHLIX OT/IOXKECHUAX.

Huxke npuBoisATcss OCHOBHBIE pPEKOMEH1aluH
MO COBEPILIEHCTBOBAHHIO TEXHOJOrHH OypeHus
CKBaXKHH B XeMOTEHHBIX OTJTOMKEHHAX.

I. Kax 65110 nOKa3aHo Bbillle, THH3B  pamnbl
NPHYPOUYECHDLI K CBOJAM TJIACTOB KaJUHHO-MarHHe-
BbIX coJieil. CaenoBaTenbHO, Ha CTPYKTYpe Lee-
c000pasHo OypNTh CHENHAIbHYIO CKBAKHHY, pac-
MONOKEHHYI0 HAa HEKOTOPOM PacCTOSHHII OT CBO-
Jla COMeBBIX OTJMOzKeHni (3—H Ka). ITa CKBamKu-
Ha J0/KHa OpITb NPOOYPEHa B LEJAAX He TOJLKO
pasBe/IKi NPOJYKTHBHLIX FOPH3OHTOB, HO U TOMY-
4eHHs CBEeJeHHH O HaJu4YHM B COCTaBe KaJHHHO-
MArHHEBBIX COJIeN.

2. Haxonsennoiit onblT pador, a Takike HMeH-
muecs: pexkomenaaunn [1, 6] npeayemarpusator
CTpaB/IuBAHHE JaBJEHUS B PaccoJ0CopepKaniux
auHzax. OneliT GypeHus nokasas, UTO HCNOAb30-
BaTb 3TH PEKOMEHIaUHH [TOYTH HEBO3MOKHO H3-3a
PEeKpHeTanIN3anii CoJMeH B CTBOJIE CKBAMKHHBL 1
06GBAJIOB TIVIHHACTEIX [OPOJ NPH  HemepeKPhIThIX
MHTEPBaJax 3a/deratns TeppureHHsIx nopoi. Kpo-
Me TOro, Oe3BO3BPATHO TEPSIeTCs LeHHOoe XHMHde-
CKO€ Chlpbe H MPOHCXOJHT 34COJ0IEHHE TOYBBI.
Tak, npu Gypenun cxsamunp Ne 1 — Human 2a
26 4 hoHTaHHPOBAHUS OLIIO BLITYULeHO 10 ThIC. At
BBICOKOMHHEepa/IH30Banuoi Boabl. [Tocre nenape-
HHSI BOJAEI Ha OOJbIIOi [/I0UIaAn 06pa3oBaJcs
CJAOH COJTeH, MOLIHOCTE KOTOPBIX B OTAEJABHLIX
Mecrax npespiiiana | u. CrexoBateabHo, cTpas-

‘THBATL 1aBJeHHe B JHH3aX BBICOKOMHHEpa1130-
BaHHOIl panbl He0nycTHMO.

3. CkBamKuubl 6ypuin mo KOHCTPYKUHH, TMpe-
AYCMATPHBAIOUICH BCKPHITHE XEMOTEHHBIX MOPOLL
MPH HEOOCAKeHHBIX TePPHIEHHBIX OTJIO0KEHHSX.
Teppurennsie hopons, we NepeKpuiThie  06cajn-
HOH KOJIOHHOI, 00BaJIHBAOTCH, OCOOEHHO npu
CHJILHOM npnToKe panbl. Tak, npu ouTanuposa-
HHH CKBaxkuu Ne | — 3epapanl, Ne 17 — [Tamyx,
Ne 1 — Human Bmecte ¢ panoit 6uwio BpiGpolre-
HO Gomee 100 x® nmopoas.. OueBngno, GoJee pa-
NHOHAILHOH Oy/leT KOHCTPYKUHSI CKBazKHH, TpH
KOTOPOIH HA/ICO/IEBbIE MOPONbI NOAHOCTHIO  Tepe-
KPbITHI,

4. Jlebur cKBaKOHbI 3aBHCHT OT BeJHYHHDI
POTHBO/IABJICHHSA, CO3/1aBaeMOro cro16o0M Oypo-
BOro pacrsopa. Tak, ckBaxuna Ne 1 — Kypykcaii
Ip1 yJIeJbHOM Bece Oyposoro pacrsopa 2,18—
2,20 ¢/cm® nepesmpana ¢ nedutom 0,3 m3/cyrru.
[Tocae samentr pacrBopa BoaOH ¢ Le/blo BBIMyC-
Ka pamel ckBakuna (oHTaHHpOBaJaa c Jefutom
28,8 m3/cyrku, a 3aTeMm nocie npopabOTKH CTBOMIA
CKBa:KHHLI, OUCBHHO, H3-33 JpeHa)ka TpPeLHH,
acbur ee cocrasua 75 w*/cyrku.  Tlocrymienue
JlaxKe HEe3HAUNTeNbHBIX KOJIWYECTB Pamnbl B CKBa-
KHHY yXyAlaer xad4ecTBo OYpPOBOrO pacTBOpa.
Perynuposath nokasatenan yTsKeJleHHHX 6Ypo-
BBIX PACTBOPOB [pH MMOMAJaHHH Panbl HEBO3-
MOJKHO, I CKBAXKHHBI MPHUXOANTCS JIHKBUAHPO-
BATb.

Caenosartenbho, Gypenne ckBaiH B paloHax
C panonposiBJAeHHSIMH Hal0 MPOBOAHTL C NpHME-
HeHHeM OypOBBIX PacTBOPOB, KayeCTBO KOTOPBIX
JErKO peryJaupoBaTth pH nomnaaaHun pansi. Fmun
MOryT ObITb PAaCTBOPBI Ha HEPTSHOH OCHOBe HJII
THAPOTe/H, MOJAYUeHHBIe npn  00padoTKe parnbl
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SJEKTPOMITAME i 3aMUTHBIME Kodmongamu, [Tpn-

MEHEHHE TAKHX PacrBOPOB IO3BOJAHT MPEAOTBpA-
THTh O0pasoBaHHe KaBepH 3a cYeT pPAaCTBOPEHHs
coJiell M MOJYYHTh CHMMETPHUHYIO TI0 OTHOIIEHHIO
K OCH CKBaXHHY, YTO OCODEHHO BaXHO TIPH IPO-
SIBJACHHH }lel:ICTBH}I TopHOTro JLABJEHHNH.

5. Onpit OypeHHs NOKasbiBaer, uTO MOMBITKH
mepeKkpLITHS 30H PanonposiBaenuii  06CaHBIMU
KOJOHHaMH He maBaiau 3ddexra (CKBAKHHDI
Ne 1 — Kypyxkeait, Ne 20 — Kyarak u 1p.): au60
KOJOHHA Oblia HerepMerHuyHo#, anbo Habawoa-
JICH TEPETOKH B 32TPyOHOM 1POCTPAHCTBE H TPO-
ABJIEHHs BEICOKOMMHEpPanusoBannoi Bojibl. B ciy-
yagx Cnycka XBOCTOBHKOB LIS TEPEKPHITHSA 3THX
30H YCJI0BHs OypeHHs yXyJNIalnch 34 cueT BOAO-
NPOSBJICHHN HA MEHbIHX ryGHHAaX — Ha ypoBHe
FOJIOBBl XBOCTOBHKA, UTO TPeBoBajo MpHMEHEHH
PACTBOPOB C IOBBINIEHHBIM  Y/CJIBHBIM  BECOM.
Uacro 4epes HEKOTOPoe BPeMs KOJIOHHA OKasbiRa-
Jach CMSTOH B HMHTepBaJe 3aJieraHHs KalHWHO-
MATHHEBBIX COMEH. -

Heynaun npu meMeHTHPOBAHHH MOLYT OblTb
CB$I3aHHBI C T€M, UTO IIPH 110NaldHHH BLICOKOMHHE-
DH.TII-'ISOBEHHOfi BOJBI TPOHCXOIAHT KOaTY IS
ILeMEeHTHOI0 PACTBOPd, YCHIMBAIOULAA CeNMEHTA-
IMOHHO® pacciaoenne cucremsl. [lpu stom B 1ne-
MEHTHOM pacTBOpPEe HHTEHCHBHO 00pasyloTcs 3a-
noJHeHHbIe BOAOH CeANMEHTAalHOHHBIE KaHAaJDbI,
110 KOTOPLIM pana [nolyJyaer BO3MOKHOCTb TOIHH-
mMaThesl BBepX. Kpome TOro, nmpakTHIecKH HeBO3-
MOZKHO NOJAYYHTH I[eMeHTHBIe PAacTBOPLI, KOTOPLIE
Obl1i OBl HACHINEHHBIMA 110 OTHOIIEHHIO K COJISAM,
sasjeralomuMm Ha Goabuiofi raybune. 31O NPHBO-
JIUT K PACTBOPEHHIO cosiell H 00pasoBaHHIO Mex-
Jly IIeMEHTHEIM KaMHeM H COJbI0 3a30p0OB, KOTO-
pble MOTYT ABUThCS KaHAJIOM s pansl. Llement-
HBIT KaMeHb, CONPHKACAMMHCA C PacTBOPOM
XJIOPHCTOTO MarHUsl, Paspyliaercs yzKe B TeUeHHE
IePBLIX CYTOK 3a cueT 06pasoBanus JerkopacTpo-
PHMOil B BoOJie, HENPOUYHOH amopdHOH THIPOOKH-
CII MarH4sl.

Eciu civiomiHoOH LEeMEHTHBIH KaMeHb B CTBOJIC
CKBaXXHHBL BCe 2Ke 00pasoBajics, TO IPH KOHTAKTE
¢ BBICOKOMHHEPaJH30BaHHLIM PAcTBOPOM OH MO-
JKeT HrpPaTh POJbL NOJYNPOHHIAEMOR TEPeropo-
KH, YTO NMPHBOAHT K Pa3BHTHIO OCMOTHUECKHX fAB-
.TIGHI-[fI, BBIZBLIBAIONIHX ITOBBIMNIEHHE JIABJAEHHA 34
KOJIOHHOH B 30He BHICOKOH MHHEpa/JH3ALHH. DTOT
iiponecc mporekaer Han6o/iee HHTEHCHBHO IpH
JI0OBHIILIEHHBIX TEMIIEPATypax.

Crenosarte/ibHO, OOBIYHBIA 1EMEHTHBIA PacT-
BOD He [IPHTOJEH JIJiA IPOBEACHHA TaMIOHAKHBIX

pabor B CKBAZKNHAX, B Paspese KOTOPLIX HMEIOT-
cA TMAACTHl KaJIMHHO-MarHHeBblX COJIEH.

Taxue ' cKBasKHMHBI 11€/1€CO00PA3HO LEMEHTH-
poparh paspa6oranueiv B MHUHX u TII
nm. M. M. I'y6xuHa 00pateHHbIM HeQTesMyVIbCeH-
OHHBIM IeMeHTHEM pactBopom (OHILIP). 3tor
pacTBOp Tpexacrasisier  co6oi  THAPOhoOHYIO
9MYJIBCHIO, JHCIEPCHOHHON CPeLo KOTOPO#H SIBJIs-
eTCsl YIJIeBOIOPOLHAS KHAKOCTb, B TaKoi sMy/ib-
CHI MeJbUaliine Kamiy BOALL M YACTHIIB! HEMEHT-
HOTO MOPOILKd, CMOYEHHOr0 BOJOKH, PaBHOMEDPHO
pacnpesie/ieHbl B yIVIEBOJOPOAHON  HHIKOCTH.
Pacrsopenusa codeit npu komnrakre ¢ OHILIP
NPaKTHUECKH He NPOHCXOMHT H3-3a OTPAHHUYEHHO-
rO0 CopepiKanisi BOABI B JIHCNEPCHOH CHCTEME H
6JIOKHPOBKH ee Mexk(pasHbIMU IVIeHKamu., Brico-
Kad ceJlHMeHTalHoHHasd '}"CTOII:I‘H'IBOCTI) paCTBOPH
[103BOJISIET COXPAHHTEL JIABJEHHE Ha IJIacThl 0 He
JONyCTaTh panonposBaerni. [Ipn nOBbIMIEHHBIX
remneparypax OHOIIIP o6pasyer xameHb, yAOB-
JIETBOPAOIAI  TEXHOJIOTHUECKAM TpeGOBaHHSM.
[Tpu sToM obeciiedHBaeTCsT XOpouiee CHENVICHHE
K4K C KOJIOHHOM, TaK 1 ¢ NOPOJLOM.

CaenoBarelnbno, 1pH OYpeHHH B XeMOTeHHBIX
OTJ0KEHHAX, BKIIOYAIOMHX T11aCThl KaJHHHO-Mar-
HHEBBIX COJICH, B pPaliOoHax C [OBBIIIEHHBIM T€o-
TEPMHYCCKHM I'PpaliHeHTOM HJIH IIpHA  3aJeraHii
coJiell Ha 6oJLINUX TyOHHaX NpHMeHeHHe Paluo-
HaJIbHOH KOHCTPYKILHH CKBaKHH, a Takxke 6ypo-
BHIX M TAMIIOHAXKHEIX PACTBOPOB HA YIVIEBOOPO/I-
HOH OCHOBE C COOTBETCTBYIOUIMM VIEJbHBIM Be-
COM 1103BOJINT Oe3aBapuiiHO NMPOXOAHTE 3TH OTJIO-
KeHus ¥ u3bexkarb CIyuaeB cMATHH 00CaAHBIX
KOJIOHH H3-3a OCMOTHUYECKHX MPOLECCOB.
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