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XMMHYECKUX PEareHTOB C MOCIEAYIONIeH 3aKauKoii ee B IUIAaCT Yepe3 HarHeTaTeIbHbIC CKBaKHHBI M OTOOD
HedTH Yepe3 N0OBIBAIOIINE CKBAXHHBI, YTO IIEPE] 3aKaYKOi MOPCKOM BOJIbI C XUMUYECKUMH PearecHTaMH B
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MOPCKYO BOZLLY, HCTIONIb3YIOT CMECh XUMHIECKUX PEAreHTOB, COCTOAIIYIO U3 20%-HOT0 pacTBOpa COMSTHOM
KHCJIOTHI, Ha)TeHAaTa HaTPHs, M30IPOITHIIOBOTO crinpTa, 5%-Horo pactBopa KMLI 1 Bozb! pu cienyromem
COOTHOIIIEHUH KOMIIOHEHTOB, Mac.%: 20%-Hblil pacTBop coistHOW kuciotel 10-25; Hadrenar Harpus,
MOJyYCHHBIN B BHJE INEJIOYHBIX 0TX00B Hedremponykros 10-30; msonpommiossnii crupt 6-10; 5%-
HBII pacTBOp KapOokcumeruiesutonossl 20-30; Boga — ocTanbHOE, U TOMYYEHHYIO CMECh XUMHYECKHUX
pEeareHToB BBOIAT B MOPCKYyIO Boxy B konumdecTtBe 1,0%. Ilepen 3akaukoil OTOPOYKH MOPCKOW BOABI B
3aJIeKb 3aKaYMBAIOT OTOPOUKY IenodHon Boasl ¢ pH ot 11,4 1o 14.
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Cnioco6 pa3paboTKu HEOJHOPOHOTO IJIacTa
MIIKE21B43/22

H3obpeteHre oTHOCUTCS K HeQTera3oq00bIBAIOLIEH OTPACId U MOXET OBITH
HCIIOJIb30BAHO JJIs1 TIOBBIIIEHHS He(TeoTAaud HEOJHOPOJHOTO IUTacTa IIpH
3aBOJHEHUH.

MspecteH cmoco® pa3paboTku OOBOOHEHHON He(TAHOW  3ayiexH,
BKIIOYAIOLIUA  3aKayKy 4Yepe3  HarHeTarelbHble  CKBAXHHBI  OTOPOYEK
MHUHEPAIM30BAaHHON BOJABI XJIOPKAJIBLHEBOr0 THIA H 0CaAKO0Opa3yrollero
peareHTa C IOCJIEAYIOIUMM INPOTAIKMBAHUEM BOJBI, IPU 3TOM MEpe] 3aKauKoif
KaXX/I0M U3 OTOpPOYEK B ILIACT 3aKauMBaIOT MOPLHUIO MTPeCHOM BobI [1].

HemocratkoM  H3BecTHOro  cmocoba  siBIsieTcs  TO, 4YTO  IIpH
IIOCNIEIOBATENbHOM 3aKauyke B IUIaCT OTOPOYEK OCaJKOOOpPas3yIoOIIero peareHTa
IPOHUCXOAUT HAKOIUIEHHE OCaJKOB BOKPYI HAarHETaTeJIbHOM CKBaXWHBI U 3TO
cHIKaeT 3¢ HeKTHBHOCTH Criocoba.

H3BecTeH crocob pa3paboTkd He(TIHOro IIacTa, BKIFOYAMOLIMI 3aKaYKy
pabodero areHra ¥ pacTBOpa CHJIMKATA IIEIOYHOIO MeTallla B MHHEPATN30BaHHON
BOJIe 4epe3 HarHeTarejbHble CKBaXHHBI U OTOOp HedTH dYepe3 HOOBIBAIOILKE
CKBaXHHBEI. B KauecTBe pacTBOpa CHJIMKAara IIEIOYHOTO MeETa/lla HCHONB3YIOT
KOJUIOMIHBIM pacTBOp CHJIMKAaTa HaTpus B BojJe ¢ KoHueHTpaiueii 0,05-20 sec.%.
B xayecTBe MHHEPAIN30BaHHON BOJABI HCIIOJB3YIOT IUIACTOBEIE M CTOYHEBIE BOJBI,
colepiallie HEOpraHU4YecKue Coli, ¢ MUHepanu3anueit 2,5 — 15,0 Bec.%[2].

HenocratkoM cmocoba sBuseTcs ero HH3Kas 3(Q(OEKTHBHOCTh H3-33
3HAYUTENBHBIX 3aTPAT IIPH HCMONB30BaHUH OONBIINX OOBEMOB MPHMEHSIEMOTrO
peareHTa U JJIUTEILHOCTH OCYILECTBICHUS TEXHOJIOIHYECKOro Ipoliecca.

Haubonee Gnu3KHM K 3asBIIsIeMOMY CIIOCOOY SIBJISIETCS CrIoco0 pa3paboTKu
MOPCKHMX HEQTAHBIX MECTOPOXIEHHI 3aBOJAHEHHEM, BKJIIOYAIONIMI BBeJEHHE B
MOPCKYIO BOAY alKuIOEH30JCYyNIb(haHaTOB HATPHS C IOCIEqYIOMIEN 3aKauKoil ee B
3aNeXb 4Yepe3 HarHeTaTe/bHble CKBa)KUHBI, A€ C LEJbKO YBEJIMUYEHHS TEKYILEro
YPOBHsI 3aKa4yKu peareHTa U JoOBIYM He()TU MpH OJAHOBPEMEHHOM COKpAIIECHHU

CPOKOB pa3pabOTKU MECTOPOXKAEHMH, Iepell BBEAEHHWEM B MODPCKYIO BOAY
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anKuIOeH30JICYIb()aHATOB HATPUS €€ CMEIIUBAIOT C COJSHON KHUCIIOTOM, COJISTHYIO
KHCJIOTY HCIONB3YIOT B KonuecTBe 30-50% OT Macchl aKuIOeH30ICyIb(haHaToB
HaTpus[3] .

OCHOBHBIM  HEIOCTATKOM  SBJSIETCS  HECTaOMIIBHOCTH  MOJY4YEHHOIO
pactBopa, Hu3Kasd 3(PGHEeKTUBHOCTh NPEJOTBPALCHUSI  COJICOTIIOKEHUHN
HETNOCPEICTBEHHO B IUIACTE, a Takke €€ HeBbiCOKas HE(PTEBBITECHSAIOIAsA
CIIOCOOHOCTb.

3anmaueil n300peTeHUs SBIAETCS MOBBIIIEHUHE 3(G(EKTUBHOCTH crocoba 3a
CUeT  HM3OJSIUM OOBOJHEHHBIX 30H, IPENOTBPAIIEHUS OT COJICOTIIOKEHUHN
HETIOCPEACTBEHHO B IUIaCTe, YyBeJIUWYeHUEe KOI(PGUIMEHTa BHITECHEHHS 3a CYeT
U3MeHeHU Mex(a3HOro HaTsHKEHMs, CMaYBa€MOCTH U NMPOHUIIAEMOCTHU IIOPOJIBI.

IMoctaBneHHast 3ajaya pellaercs TeM, 4YTO B cmocobe pa3paboTku
HEOJHOPOJHOTIO IUIACTa, BKJIIOYAIOIIEM BBEJEHHE B MOPCKYIO BOAY XHMHUYECKHX
peareHToB € MOCJeAyIollell 3aKaykoil ee B IJIaCT Yepe3 HarHerarelbHbIe
CKBa)XHHBI X OTOOp HedTH Yepe3 NOOBIBAIOIIME CKBAXXHHBI, YTO IE€pPe] 3aKauKoi
MOPCKOM BOJBI C XUMHYECKHMMH peareHTaMH B IUIaCT 3aKa4MBalOT OTOPOUKY
MOpPCKOH BOJBI, IIpU 3TOM B KadyecTBe XMMHYECKHUX PEareHTOB, BBEJICHHBIX B
MOPCKYIO BOJZy, UCIIOJIB3YIOT CMECh XHUMHYECKHUX peareHTOB, COCTOSAIIyo u3 20
%-HOro pacTBOpa COJITHON KHCJIOTHl, HadTeHaTa HATpHSA, H3OMPOIHIOBOTO
cnupra, 5%-Horo pactBopa KMII] m Bomsl 1mipu cCieayromeM COOTHOIICHHUH

KOMIIOHEHTOB, Mac % :

20 %-HbIi1 pacTBOp CONSHOW KHCIIOTHI 10-25
HadrenaT HaTpusi, oJIy4YeHHBIH B BHIE

IIEeJIOYHBIX OTXOOB HE(PTENPOIyKTOB 10-30
W3onponunoselii CIUPT 6-10
5%0-Hb1i1 pacTBOp KapOOKCHUMETHUIILIEILTIONO3BI 20-30
Bona OCTaJIbHOE

H TIIONYYCHHYKD CMECh XHMHUYCCKHX pPEar¢cHTOB BBOJAT B MOPCKYIO BOAY B

konudectBe 1,0% .



[lepen 3axkaukoi 0Topoq1<1/1v MOPCKO# BOJIBI B 3aJIEXKb 3aKa4MBAIOT OTOPOYKY
mienouHoi Boasl ¢ pH ot 11,4 o 14.

ILIOTHOCTH CMECH, colepKamieil CONAHYIO KHCIOTy, HadTeHaT Harpus,
M30IPONMIIOBEIH CITHPT,Kap6OKCMMETHILIEIUTION03Y U Boxy 1pu 20°C cocraBiser
1072-1098 kq/m’, xuHemaTHdeckas BsskocTs mpu 20°C - 25-37 MM?/cex,
TeMmmepaTypa 3amep3anus mMunyc 17-24°C, mokaszarens pH 4-6, BHemHu# Bui -
KpacHO- KodeiiHasi, mpo3payHas KUIKOCTh, PACTBOPSIOIIAACS B BOJE.

PeareHTl CcMecH, HCIOJIb3yEMBIE VIS OCYILECTBJIEHHS cIocoba,
IPOM3BOMATCA B  COOTBETCTBUHM C  HUXKECIHEAYIOIMMH  HOPMATHBHBIMU
JOKYMEHTaMH:

Consnas kuciora 'OCT 3118-77, nadreHnar Hatpus (OTXOJ, MOIYyYECHHBIA
IpH TepepaboTKe CBETIBIX HePTENMPOTYKTOB ILIENOYbIO, COAEPXKAHHE aKTHBHOTO
BElleCTBA B TOBAapHOM nponykre 20-25%) TSAZ 3536601-201-2005,
msonpornmiosbiii ciupt [OCT 9805-84, xap6oxcumerunnnemnnonosa (KMILL) TY
2231-002-50277563-2000.

CyuHocTh M300peTeHHs 3aKII0YaeTcss B TOM, YTO B crocobe pa3paboTKu
HEOMHOPOJHOI'O ILIACTa B 3aJIeXb, COACPXKAIIYIO IIEJOYHYIO IJIACTOBYIO BOIY
3aKQuHMBalOT OTOPOYKY MOPCKOM BOABI. 3akadaHHas MOpPCKasi BOJAA, IPOABUIascCh
0  MPOMBITBIM BBICOKOIPOHHMIIAEMBIM 30HAM, KOHTAKTHPYET C MLIEJIOYHOM
IUIaCTOBOM BOMO#. B pe3ynbpTare 3TOr0 B OCAJOK BBHINAJAIOT HEPACTBOPHUMBIE
comu Ca”*n Mg®*, KxoTopble 3aKyNOPHBAIOT BEICOKOIIPOHMIIAEMbIE OOBOJHEHHbIE
y4acTKM. Bcenen 3a 3THM 3aKayMBaeM MOPCKYI0 BoAy C J00aBKOH CMecCH,
BKJIFOYAIOIIEH COJIAHYIO KHCIIOTy, Had)TeHaT HATpHs, H3ONPONMIOBBIA CIHPT,
KapOOKCHMETHIILIEIUTION03Y M BOAY. 3aKkadaHHas cMech OyAeT IIpOJABUIaThCs B
HHU3KOIIPOHHLIaeMble He(TeHaChIIIeHHbIEe 30HbI, BHITECHIS HEQTH B HAIIPABICHUH
noObIBarOIUX CKBaXUH. JloOaBleHHas B MOPCKYyI0 BOILy  CMeCh Oyner
IpeJoTBpalliaTh MPOLECC OTIOXKEHHs CONield B IOPUCTOM Cpele B pe3yibTare
CMEIIEHUST BOJ C PAa3M4YHOR XHMHUYECKOM XapaKTepUCTUKOH U IIOBHIIIATH

KO3 PHUIIUEHT BEITECHEHHS.



Kak u3BecTHO, He(Tera3zoHachlllEHHBIE ITOPOABI OOJIANAlOT pPa3IUYHOU
CMauMBaeMOCTBIO U COpPOIMOHHON cmocoOHocThio. C  Lenpl0  YIy4llIeHHUs
aZIcOpOIIHOHHO-ECOPOLIMOHHBIX xapalc'repncmlc 3aKa4aHHBIX cMmecei
HeOOXOOMMO NPHUMEHSATHh peareHThl, CHIDKalIue Mex(da3sHoe HaTsHKeHHe Ha
rpaHune «HeGTh - CMECh», OIHOBPEMEHHO MO3BOJISIIOIIME  YBEIHYUTH
NOBEpXHOCTh KOHTaKTa ¢ KapOOHaTHOH cocTaBistomesi nopoasl. OOpaboTka
MOBEPXHOCTU TMPOAYKTUBHBIX MOPOJA KOJUIEKTOpa IPEMJIOKEHHONH CMECHIO,
CHIDKaeT IIOBEpXHOCTHOE HaTsHKeHHWe Ha TpaHMIEe «Iopoaa-He(Th-CMECh» H
CriocoOCTBYeT aAcopOLMHM pearecHTOB Ha  IMOBEPXHOCTHM MOPOIbl 3a CYeT
OTTOPXEHUS TUICHOYHOU HePpTU U ruApOdUITH3AIUN TTIOBEPXHOCTH.

Jlo6aBneHHBI B MOPCKYIO BOAY HATEHAT HATpHs, MIOJIYy4YEHHBIN B BHE
IIeJIOYHBIX OTXOMOB He(TENpOayKTOB, OyHeT CHUXATh Mex¢a3zHOoe HaTIKEHHE
Ha rpaHunle Hedth - cmech. Takxke noOaBka HadTeHaTa HATpUS YIydlIaeT
MOIOIIYIO CIOCOOHOCTE BoAbl. ITo00HBIE peareHThl CIIOCOOCTBYIOT PaCIIMPEHHUIO
IUIOIa M KOHTaKTa CMECH C BXOJAIIMMH B cocTaB KapOoHaramu. CoeanHeHue
IIEJIOYHOr0 OTX0/Ia, BXOJSIIEe B COCTaB, 3HAUUTENHHO YMEHBIIIAET IIOBEPXHOCTHOE
HaTsDKEHHE Ha rpaHule ¢a3, H3MEHSETCS CMaYMBAaeMOCTh MOPOABI 3a CHET
aficopOLMU OpraHUIECKHUX KUCIIOT Ha TIOBEPXHOCTH MOPOABI U3 HEPTH.

Pe3ynpTaThl IpOBENEHHBIX HCCIENOBAaHWI ITOKa3ajMd, YTO HCIIOJNIb30BaHUE
HapTEHaTOB B COYETaHHH C QIUPATUYECKUMH CIHUPTAMHU 3HAYUTENBHO
YBEJIMYUBAET €ro UHruoMpyromyo 3¢ dekTuBHOCTh. [1o 3TOH MpHUYHMHE K COCTaBY
cMecu Obul 00aBiieH W30NPOIWIOBBIA CIHPT. AHHOHAKTUBHEIA  IOJIUMED,
OIOKHpYys aKTHUBHBIE HOHBI KaJbLUA, IMpeAOoTBpallaeT oOpa3oBaHUE CYJb(HaATOB
Kanblus U KapOonatoB Kanmpius. IIpm mob6aBke KMI] u30BITOYHOE KOJHYECTBO
uoHoB Na’* 1myTeM MOHOOGMEHHOTO MpOIecca MPEBPALIAIOT TPYAHOPACTBOPHMEIE
COJH B JIETKOpacTBOpHMoOe cocrosirue. CBoGoamsIe HoHsr Ca’' | MPUCYTCTBYIOIIHE
B IUIACTOBOM BOJZE, UMEIOT cpoacTBo ¢ MaTpuueii KMII, nmostoMy uckirouyaercs
o0pa3oBaHHe U BHINMAAEHHE TPYTHOPAaCTBOPHUMBIX COJNeH KalbLUs. 3aKayaHHas
cMech ofecrieurBaeT MUHUMAJIBHYIO OCTaTOYHYIO KOHLIEHTPALMIO STHX HOHOB C

yY4€TOM €Tr0 COOTBETCTBHUA TEMIIEPATYPHBIM NpeaciaM CUCTCMBI.



HobaBka CONSHOM KHCIOTHI B CMeCh OyZeT CrocoOCTBOBATh PACTBOPEHHUIO
KapOOHATHBIX BKIIFOUEHHUH IOPUCTOM CpeIbI.

CaCO;+2HCl= COx+ H,0 +CaCl,

H3BecTHO, 4TO COJsiHast KUCIOTA SIBIAETCS 3(P(MEKTHBHBEIM TENTH3aTOPOM.
Taxkum 06pa3oM, He mpopearupoBaBIIas COJITHAs KUCIOTa OyIET CIIOCOOCTBOBATH
NpoLECCY Iepexofla HEPacTBOPEHHBIX OCAAKOB B MHKPOKOJUIOMOHOE HIIH
pacTBopeHHOe cocTosiHHe. Hanpumep, 06pa3zoBaHHEIN B pe3yJbTaTe pacTBOPEHHS
kapbonaroB xnopun  Kampuus CaCl, Oynmer mnepexomuTh B pPaCTBOPEHHOE
COCTOSIHHE.

PacTBopeHre BblAENMBINETOCS  YIJIEKHUCIOTO Ta3a B Boje Oyzer
CIIOCOOCTBOBATh CHUYKEHHIO KOJIMYECTBA BHINAAIOIIMX OCaIKOB.

JlBrkeHne  KapOOHH3HPOBaHHOHW BOJBI, IOJNYyYEeHHOH B  pe3yJbrare
pPacTBOPEHMs YIJIEKHCIOTO ra3a B BOJE, CONPOBOXIACTCS JOMOJIHHUTEIHHBIM
pacTBOpeHHEM KapOOHATOB  YrOJNILHOM KHCIOTOM W YIJIEKHCIOTHBIM
BBILLEIaYMBaHUEM TEPPUT€HHBIX OTJIOKEHHIA.

Taxxxe U3BECTHO, 4UYTO pPacTBOPUMOCTH B BoIe KapOOHaTOB
IIeJI0YHO3EMENBHBIX MeTajuioB B mnpucyrctBun CO, Bo3pacTaer 3a cYer
00pa30BaHUs COOTBETCTBYIOIIMX GHKApOOHATOB.

IIpu B3aUMOMEHCTBHHM KMCIOTH C KapGOHATHOM COCTABISIOIIEH MOPOMbI
OPOMCXOJUT YBEJIMYEHHE IIEPOXOBATOCTH IMOPOABI 3a CHYET XHMHYECKOro
B3aUMOJICHCTBHSA COJITHOM KHCIOTHI ¢ KapOOHAaTHBIMH MHHepaiaMu. Kpome toro,
COJIsIHasl KMCJIOTa CIIOCOOHA OYUINATh IIOBEPXHOCTH MTOPO/BI OT IUIEHOYHOM HEPTH,
H3MEHsAsl ee CMadhuBaeMOCTh U TeM CaMbIM o0ecriedyWBas paBHOMEPHYIO U
HOJIHYIO aJICOPOLIHIO CMECH.

Takum o6GpasoMm, B pesynbraTe 3aBOAHEHHS MOPCKOM BOMOM IPOMCXOAUT
CEJIEKTHBHAs HM30JI¥s OOBOAHEHHBIX 30H 3a CYET OCAAKOOOpa30BaHHs IIPH
CMEIICHUH BOJ[ C DPa3JIMYHOM XapaKTEpUCTUKOW W MOBBILIEHHS Ko3(dduiueHTta
BBITECHEHHS 34 CYET U3MEHEHHUS IOBEPXHOCTHOTO HATKEHHUS, CMAYHBAEMOCTH,
TIOPHCTOCTH M IIPOHHIAEMOCTH IOPOJABI, a TaKKe HHTHOMPOBAaHMS COJEBBIX

OTJIOXKECHUH B NENTU3aluy HEPACTBOPHUMBIX OCaKOB.



B ciaydae, ecnM mnacT CONEPXKUT JKECTKYIO WIM HEHTPAIbHYIO BOLY
HEOOXOAMMO CO37]aTh OTOPOUKY INEJNOYHON BOABI, OXBATHIBAIOIIEH  paguyc
npu3ab0oNHOM 30HBI HarHeTaTeJbHOH CKBaXUHBI Ha 6-8 M. (OO0BeM 3aKa4aHHOM
IIEJ0YHOH BOJbI V pacCYUTHIBAaETCS Ha OCHOBE ypaBHEHHUS

V=nR*-1%) - hy 'm,
rae: R — paccTosiHue OT CKBaXHHBI IO CO3IaHHOM OTOPOYKH, M
I — pagnuyC CKBaXUHBI, M
h,4 — 3 dexTUBHAS MOLIHOCTH MacTa, M

m — K03 UITHEHT HOPUCTOCTH ILIACTA

IIprmMep pacyeTa oO6beMa LIENOYHOTO PacTBOPA.

Hns BeIOpanHOro ydactka, rie R=6 m,r=0,11m, hyy, =15 mu m=

0,2 paccuuTBEIBaeM HEOOXOIUMBIN 0OBEM ILEIOYHOTO PacTBOpA:
V=314 (36-0,0121) -15- 0,2=339 m’

TakumM xe 06pa3oM pacCUUTHIBAIOT 00BEM OTOPOYKH MOPCKOM BOJBI.

KomnoHeHTH!, BXOAMI1e B COCTaB 3aKauHBaeMOi CMeCH, JEMOHCTPUPYIOT
BBICOKYIO aKTMBHOCTb, IPOSIBIISASL CHHEpreTU4ecKui 3¢ dekr.

OcHOBHOE NPEUMYIIECTBO 3aKIIOYAETCS B TOM, YTO IIPH OCYLIECTBICHHH
crnocoba, KOMIIOHEHTHI, BXOZSIHE B COCTaB 3aKaYMBAEMOM CMeCH, Ge30IacHbl H
HOJIYy4aroTCs U3 JOCTYIHOIO IO LEHE CBIphbs (INENIOYHBIE OTXOHbI). IIporecch
TPaHCIIOPTUPOBKH, XpaHEHUs M NPUTOTOBIIEHUsS pabodeit cMecH Ge30IacHEI, a
npoLeAypa NPUrOTOBIEHHUS OYEHb IPOCTA.

B IIpOMBICIIOBBIX YCIOBHSX CHOCOO pa3paboTKM HEOAHOPOIHOrO ILIAcTa
OCYILECTBJIAIOT CIAEAYIOIUM 00pa3oM: Ha BRIOPAaHHOM y4dacTKe He(DTAHOM 3aexHu
nepel MPOBEICHUEM MEPOIPHUATUS OCYILECTBIISIOT KOMIUIEKC re0(pH3UYECKUX M
THOPOJHHAMUYECKMX  HcclefoBaHuii. Ha oOcCHOBe mOJMydYeHHBIX JaHHEIX
PacCYMTHIBAIOT HEOOXOMUMBIH 00BEM OTOPOYKH MOPCKOM Bombl. B ciydae, eciu
IUIACT HACBIIIEH JXECTKOM BOAOH B HArHETaTENbHYI0 CKBaXKHMHY IPEIBAPUTEIHLHO

3aKaYMBalOT IIEJIOYHYIO BOAY B pacCYUTAaHHOM 06’beMe, a 3aTcM MOPCKYHO. Ha



yCThE CKBaXXWHBI TOTOBST Ipe[jlaraéMyl0 CMeCh M 3aKauMBalOT €€ Yepes3
HarHeTaTeIbHYIO CKBaXXHHY B IUIACT.

[IpUroTOBlIEHHE CMECH [yl OCYIIECTBIEHHs crocoba IpeJoTBpallCHHs
COJIEOTJIOXKEHUN MMOKA3aHO B CIEAYIOLUX NpUMeEpax.

IIpumep 1. 30 r wmenoysoro orxoza ¥ 10 r HM30MPONMHIIOBOro CIIHPTa
3arpy’XaloT B peakTop W mepememmBaior. [lanee mobasmsror 10 r 20 %-Horo
BOJIHOTO pacTBOpa COJISIHO#M KUCIOTH , 30 T 5 %-Horo BogHOro pacrsopa KMII,
20 r BoAbI ¥ MepeMEIUBaIOT 10 00pa30BaHUsl TOMOT€HHOIO PacTBOPA.

[Ipumep 2. 25 r menoyHOro orxoja U 9 r M3OMPOIHUIOBOrO CIHPTA
3arpy)XarloT B peaktop U mnepemenmBaior. [lanee pob6asmsor 10 r 20 %-Horo
BOJHOTO pacTBOpa COJITHOM KUCIOTHI, 27 T 5 %-Horo BogHoro pactsopa KMIL], 29
I BOJBI U IIepeMelIBaoT 10 06pa30oBaHus TOMOT€HHOTO pacTBOpA.

IMpumep 3. 20 r meNOYHOro OTX0Ja U 8 T H3OIPOIMIIOBOIO CIHMPTA
3arpyaloT B peakrop M mepememmBaior. Jlanee pobasistor 10 r 20 %-Horo
BOJHOI'O pacTBOpa COJITHOH KHCIOTHI, 25 T 5 %-Horo BogHoro pactBopa KMII,
37 r BoABI ¥ IEpEMELIUBAIOT 10 00pa30BaHUs TOMOT€HHOI'O PacTBOpa.

[Ipumep 4. 15 r menoyHoro orxoma U 7/r HM3OMNPONMWIOBOIO CIHpTa
3arpyarlT B peakrop M mepememmuBaior. Jlanee mo6asmsror 10 r 20 %-Horo
BOJHOTO PacTBOpa COJISAHOM KHCIIOTHL, 22 T 5 %-Horo BojgHoro pactBopa KMI], 46
T BOZBI ¥ IEPEMEIKBAIOT 10 00pa30BaHKs TOMOT€HHOIO PacTBOpA.

ITpumep 5. 10 r memoyHoro orxoga M 6 I H3OIPOMWIOBOIO CIHUpPTa
3arpy’)KaloT B peakTop u IepeMemmBaioT. [lanee nobasmsror 10 r 20 %-Horo
BOJIHOT'O pacTBOpa COJITHOM KUCHOTHI, 20 T 5 %-Horo BogHoro pacteopa KMII, 54
I BOJIBI U TIEPEMENIMBAIOT 110 00pa30BaHUs TOMOTE€HHOIO pacTBOpa.

Ilpumep 6. 30 r memoyHoro orxoza u 10 I W30MPONMNIOBOrO CIMpTa
3arpy’>kaloT B peakTop W mepeMemmuBaioT. [lanee moGasmstor 15 r 20 %-HOro
BOJHOIO pacTBOpa CoJisHON kuciotThl, 30 r 5 %-Horo BogHoro pacrsopa KMII,
15 r Boap! ¥ EpeMENINBAOT 10 00pa30BaHUs TOMOT€HHOTO pacTBOpA.

Hpyrue o6pa3iibl CMECH FOTOBST aHAIOTHYHBIM CIIOCOOOM, MX MOKa3aTelld

IpeJICTaBJIeHEI B Tabnuie 1.



Tabnuna 1

Ne Coggizill«l;gom femounoit | HM3omponunos KMII (5-%-ue1i | Boga,
OIBITa pacTeop).% orxon, % BIif ciupT, % pactBop),% %
1 10 30 10 30 20
2 10 25 9 27 29
3 10 20 8 25 37
4 10 15 7 22 46
5 10 10 6 20 54
6 15 30 10 30 15
7 15 25 9 27 24
8 15 20 8 25 32
9 15 15 7 22 41
10 15 10 6 20 49
11 20 30 10 30 10
12 20 25 9 27 19
13 20 20 8 25 27
14 20 15 7 22 36
15 20 10 6 20 44
16 25 30 10 30 5
17 25 25 9 27 14
18 25 20 8 25 22
19 25 15 7 22 31
20 25 10 6 20 39

DdGhEeKTUBHOCT IMPEMTAraeMoro CocTaBa Juli peanus3aluy  crocoba
OllCHMBaNach IO €IMHOM METONMKE, OCHOBaHHOM Ha CIIOCOOHOCTH peareHTa
yoepxuBaTh KatdoHsl Ca’’ B  o6BeEMe HMCKyCCTBEHHO IIPHIOTOBJIECHHBIX
MHMHEPAIBHBIX BOZ KapOOHATHOTO M CyJb(ATHOIO THIIOB, MOJCIUPYIOIIHUX
IUIACTOBEIE BOJbI HE(PTAHBIX MecTOopoxaeHHH. McKkyccTBeHHBIE BOIBI MOTyYaliu

clexyomumM oopaszom [7]:

Kap6onatHas Boaa CynbbartHas Boia
PacTBOp IepBEIii, I/IM’ PacTBOp NepBHIH, /M’
NaHCO; -2,3 Na,SO,—- 13,0
PactBOp BTOpOi, /oM’ NaCl - 18,8
CaCO5;-2,92 MgCl, *6H,0 — 1,24



MgCl, *6H,0 — 4,26 PacTBOPBTOpOH, /1M’
NaCl -40,4 CaCl, - 13,6

Meronuka ucneiTaHui cocTosia B cieaytomem: B konby emxoctero 100 M
BHOCWJIM IIMIIETKOM 3aflaHHOe KOJW4YecTBO 1%-HOro BOJHOrO pacTBOpa
UCIIBITYEMOM KOMIIO3HLIMY peareHTOB. 3aTeM TyAa e nobasmsuid 50 Mt pacTBopa
] HCKyCCTBEHHO IpPUrOTOBIEHHONW KapOOHAaTHOH WM CyJdb()aTHOM BOMHI,
NPOMYKTHl IEPEMEIIMBAIN, 3aTEM JOJNHMBAIM pacTBOp 2 KapOOHATHOH, OO
cynbpaTHON Boabl B konudectBe 50 mi. Ilocne TimarenbHOro mepeMelIMBaHUS
npo6y BeiepxuBanu npu 80°C B Teuenue 6 uacoB. ONHOBPEMEHHO CTABHIIH
KOHTPOJIbHYIO IpoOy 6e3 mob6aBku pearenra. [IpoObl QUIBTpOBaM B ropsuem
BUJE M B QUIBTpaTax TPUIOHOMETPHUYECKHM METOIOM OMPEAEISUIN COAEpKaHue
HOHOB Kanblys. Kaxaplii oONbIT NpoBOAMAM B JABYKPAaTHOW IOBTOPHOCTH.
3amuTHBIA 3(deKT HHrHOMpPOBaHHS HEOPraHWMYECKHX COJIEM Ompenensics IIo
popmyne: I=(C,-C,)/(C,-C,),rme O, % - szammrHeii sdpdext; C,, mMr/am’® -
COIEp)KaHHE  OCaAKOOOpasyIoIIUX HOHOB B pacTBOpe B  MPHCYTCTBUHU
MpeIOXEHHOH CMeCH, OIpefeNeHHoe mocte ombita; C,, MI/IM® - COmepKaHHe
0CafkooOpa3yloIlNX HOHOB B pacTBOpEe, HE COAEpXalleM IpeaIoKeHHOM
KOMIIO3ULWH, ONpeleieHHoe Tocne ombita; C,, MI/IM° - COJep)KaHHe
0CagK000pa3yIoIIX HOHOB B HMCXOAHOM pPacTBOPE, ONpENEIEHHOE OO OIIBITA.
PesynbraTel NpoBeNeHHBIX paboT IO OIpeleNieHHIO 3al[MTHOrO 3(deKTa
IPUTOTOBJIEHHBIX PaCTBOPOB NMPHUBEIEHEI B TAOHIIE 2.

W3 Tabnuibl 2 CTaHOBUTCS SICHBIM, YTO 110/Ia4a [IPUTOTOBIEHHBIX COCTABOB B
pacTBOpHI Cynb(dara Kaiublusg W KapOoHaTa Kaublsa Ipud pacxome 40 mMr/n u
ocobeHHo IpHu pacxojie 80 MI/J IPUBOAKUT K BHICOKOMY 3aiuTHOMY 3 dekty. [Tpu
pacxozme 3TMX cocTaBoB 40 Mr/n 3amuTHBIA 3¢ (deKT NnpemIoXeHHOH CMeCH B
cynbdarHol Boxme nocturaer 90,8-96,0%, B xapGonatHoM Bome - 94,1-98,1%.
MakcuMaJIbHBIN 3aIMUTHBINA 3G ¢eKT cMecH HaOMI0IaeTCs B CIyJae UCIOIb30BaHU
coctaBoB ¢ pacxonoM 80mr/n. B srom ciydae 3amuTHbIH 3¢(dekT cMecH B
cyinsdarHOll Bozme coctapisger 96,3-99,8%, B kapGomaTHOl Bome 97,2-100%.

AKTHBHOE BEIECTBO B cOcTaBax cocrasiseT 11-22,5 %.



Tabmuna 2

Ne CocraB cmecH Pacxon 3ammTHE 3¢ deKT
cocraBsa AKTHBHA{ 4acTh COCTaBa cMmecu, cocrasa, %
Consinast Illenousoi I/Isonpo: KMIL, B(:/,ua, Mr/n B § B
KHCJIOTa, o IHJIOBBIA| ° cynbdaTHOl [KapOOHATH
% OTXOZ, %o cnupT, % % BOJE oii Bozie
pT, i )i
1 2 6 10 1 81 40 92,1 95,2
80 97,1 97,8
2 2 5 9 1,1 | 82,9 40 92,0 95,0
80 97,0 97,8
3 2 4 8 1,25 | 84,75 40 91,6 94,7
80 97,0 97,5
4 2 3 7 1,35 | 86,65 40 91,3 94,4
80 96,8 97,2
5 2 2 6 1,5 | 88,5 40 90,8 94,1
80 96,3 97,2
6 3 6 10 1 80 40 94,8 96,2
80 98,1 98,6
7 3 5 9 1,1 | 81,9 40 94,5 96,0
80 97,8 98,5
8 3 4 8 1,25 | 83,75 40 94,2 96,0
80 97,5 98,3
9 3 3 7 1,35 | 85,65 40 93,5 95,8
80 97,3 98,3
10 3 2 6 1,5 | 87,5 40 93,1 95,7
80 97,2 98,2
11 4 6 10 1 79 40 95,8 97,8
80 99,1 100
12 4 5 9 1,1 | 80,9 40 95,8 97,8
80 98,8 100
13 4 4 8 1,25 | 82,75 40 95,6 97,8
80 99,0 99,9
14 4 3 7 1,35 | 84,5 40 95,4 97,6
80 98,7 99,8
15 4 2 6 1,5 | 86,5 40 95,2 97,5
80 98,2 99,6
16 5 6 10 1 78 40 96,0 98,1
80 99,8 100
17 5 5 9 1,1 | 799 40 96,0 98,0
80 99,8 100
18 5 4 8 1,25 | 81,75 40 95,9 98
80 99,6 100
19 5 3 7 1,35 | 83,65 40 95,8 97,9
80 99,5 100
20 5 2 6 1,5 | 855 40 95,7 98
80 99,5 100
21 CocraB 1o npototumy: PacTBop MOPCKO#M BOJIBI 40 76,4 80,6
¢ no6askoit 0,05%ankunden3oncyibdonara 80 87,1 89,8
uatpus 1 0,025% coJISIHOM KHCIIOTHI
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Taxum 06pa3oM, pe3ynbTaThl HCCIEAOBaHUS [TOKA3bIBAIOT, YTO B MMPUMEPaAX C
BBHICOKHM COJEP’KaHMEM AaKTHBHOIO BelllecTBa HHruOHpyromuil 3¢dekr ObLa
BBICOKMM KaK B KapOOHaTHOH, Tak U B cynbdarHON Boge. IIpuumHOM 3TOMY
SBJIIETCA BBICOKAs KOHLIEHTPALWs COJSHOM KHUCJIOTHI M COYETAaHHE IIEJTOYHBIX
OTXOJOB, H30IIPONMIIOBOro crupra U pactsopa KML[ ¢ BeICOKMM comepikaHHEM
MHuHepasloB. B coctaBax cMech, rae konudectBo KMII 65110 BEICOKHM 3alIUTHBIM
sddext B cynbdarHON Bome ObL1 Gojiee BBICOKHM. DJTO CBA3aHO C T€M, 4YTO
HarpueBas cosib KMLI, Oiokupys HOHBI KajdblMii W MarHHs, IPEMNSTCTBYET
00pa30BaHUIO CyNb(ATHBIX H TMIICOBBIX OTIOKEHHMIA.

IIpumep2. JIuHeliHble MOAENH C MMOPUCTOM CPeNOi HACHIIAIKMCH ILEIOYHOM
BOJOM C pasnuuHeiM 3HadeHueM pH (or 10 po 14) u ompenensiack
NPOHHUIIAEMOCTh 1O Boze. [lanee yepe3 Mozenu GHIBTPOBAIA MOPCKYIO BOAY B
KOJIMYECTBE OJHOr0 06beMa Mop. OKCIEPHUMEHTHI IIPOBOIUIUCE PH OAUHAKOBBIX
TeMIepaTypax H mnepenagax nAasieHusa. [locne sToro BHOBB OmNpeAensINCH
NPOHULIAEMOCTH ITOPHMCTOM Cpelibl IO IIENOYHOM BOJE, HACHIIIAMOIIEH ITOPHI
NaHHOM Mozenu. Pe3ynpTaTsl ONBITOB MOKa3aHBl B Tabiuile 3. B omeite 1 yepes
NOpPUCTYIO cpeny ¢ mnpoHunaemoctelo K;=1,05 [I, HachlmeHHYIO INETOYHOR
miactoBoii Bogoi ¢ pH=10 , npoxayamu oxuH 06seM mop Mopckoi Bofwl. IToce
3TOro 3HaY€HHE MPOHMIIAEMOCTH 1O 1enoyHoi Boae ¢ pH=10 K, cocrasmio 0,99,
¢GaxTop OCTaTOYHOrO CONpPOTHBIEHHS cocTaBuI 1,06, a 3(PEeKTHBHOCTH

3aKynopku 5,7%.

Tabnuna 3
Koneun O¢pPexTHBHOCTD
Ne Haganbnas ast ®axkrop 3aKyIIOpPKH
om:n Ilponnnae | pH 3akauannoit | [Iponn | ocrarounoro ((K1-
a MOCTb BOJIBI I[aEMOC | CONPOTHBJICHUS K2)/K1)100%
K1, 1 Th
K2, 11
1 1,05 10 0,99 1,06 5,71
2 1,02 10,5 0,92 1,11 9,80
3 1,03 11,4 0,37 2,78 64,1
4 1,00 12,5 0,32 3,13 68,0
5 1,03 13,2 0,30 3,43 70,9
6 1,00 14 0,27 3,74 73,0
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ITpu pH 3akauanHOi Boasl 11,4 U Beinie 3¢ (HeKTUBHOCTD 3aKyIIOPKH PE3KO
yBeJIMYUBaAeTCsA. B CBS3M ¢ 3TUM B IPOMBICIIOBBIX YCJIOBHSX CIIEyET 3aKauyuBaTh B
acT otopouky Boasl ¢ pH ot 11,4 no 14.

IMpumep3. [lns mpoBeleHUs CleOyIOIIed CEpHH  IKCIEPUMEHTOB
HCIIOJIb30BaJIach IBYXCJIOWHAS JMUHEHHas MOJIENb, HMeroas
THAPOAMHAMHUYECKYIO CBS3b MeXAy ciosMH. [IepBbId ciioii Momenu COCTOSI
TOJILKO M3 KBaplIEBOTO ITECKa, BTOPOM CIIONW — M3 KBaplEBOro Mecka ¢ J00aBKOH
kapOoHaTHOM mopoabl. Mozenb HachlIlalach IUTaCTOBOM BOAOM. IIpoHHIiaeMoCTh
nepporo cnos cocrasmsua 4,8 I, Broporo cnos — 0,64 JI. Ilocne cospanus
OCTaTOYHON He(PTEHACHIIIEHHOCTH M CBA3aHHOW BOABI HEPTh K3 MOIENH
BBITECHSJIACH IEJIOYHOM IutacToBoi Boaod ¢ pH= 11,4 (omeir 1). Ilpu sTOoM
ko3¢ dueHT BbITecHeHUs coctaBuil 0,462. Ilocme mnonHOro O6GBOJHEHUS
IPOOYKIMH CO BXOAa MOJENH 3aKkauMBajach MoOpckas BoAa. Mopckas Boaa B
OCHOBHOM OyZeT IOCTynaTh B BBICOKONPOHUIAeMBI cioi. [locne 3akauxu
MOPCKOM BOJBI pacxoj] MpoKauaHHOW BOJHl YMEHBIIWICS B pe3yibTare TOro, 41O
Ipd KOHTAaKTe MOPCKOM BOJBI C IIEJOYHOM IJIACTOBOM BOAOH oOpasyeTcs 0caloK
B BBHICOKOIIPOHHIIAEMOM CJIO€, YTO CHHXKAeT CKOPOCTh (puibTpanuu Bojasl. Ilocie
3aKa4yKd MOPCKOM BOABI  HAOMIOAAIOCh YBEJIMYEHHE 3HAYECHHS  KOHEYHOro

ko3¢ duLrieHTa HedTEeBBITECHEHHS Ha 2,5 Y%.

Janee wu3ydagoch BIHSHHE 3aBOJHEHHS MOPCKOH BOIOM C nobaBkoi
TIPEVIOKEHHOW CMECH, BKJIIOYAIOIIEH COJAHYIO KHCIIOTY, HaTeHaT HaTpHs,
MOJIyYEHHBIH B BHJE IIEJIOYHBIX OTXOHOB He(DTENPOLYyKTOB, H3OIPOMUIOBBIN
CIHPT, KapOOKCHMETHIIEUIION03y H BOAY Ha KOHEUHBIH KodduuueHT
BBITECHEHHUs HeQTHU U3 MOJIENH TUIacTa.

B mnocnenyromux HCCleNOBaHUAX NPH NMOJACPXKAaHHU OAWHAKOBBIX YCIOBHMH
Iocjie 3aKaykd MOPCKOW BOJBI B MOJENb IUIACTa, COIEPXKAILLYI0 IIENIOYHYIO
IUTACTOBYIO BOJy, 3aKauMBajiaCh MOpcKas Boga ¢ godaskoii 0,5; 1,0; 1,5 % cmecu

M MCCIEJOBAJIOCh €ro BIHsSHHE Ha KOHEYHBIH Ko2¢GHULMEeHT HedTeBbITeCHEHHA. B
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SKCIIEPUMEHTAaX HUCIOIBb30BaAIKCH 1-b1it U 20-b1it cocTaBbl (Tabuuna 1). PesynabTaTel
SKCIIEPUMEHTOB I0Ka3aHbl B TabuuLe 4.

Kak BuaHO U3 Tabiuubl , pu 3akadke 0,5 %-ro pactBopa cMeCH B MOPCKOHU
BOJE IIOCJie 3aBOJHEHHMS MOJENH, HACBHIIICHHOW ILEJOYHOM IUIaCTOBOH BOJIOW,
YHCTO MOpCKO# BoAoH (ombIT 3) mpUpocT KO3 (PUIIMEHTa BHITECHEHHUS! COCTaBUII
4,5 %, a pacxon xuakoctu causuics ¢ 0,019 cm’/cex mo 0,01 CM3/CeK, T..B 1,9
pa3a. CHIKeHHe pacxo/ia XXUIKOCTH MPOM30IUIO B PE3yNbTaTe BhIIaJAECHUS OCaaKa
NIPY B3aMMOJIEHCTBHUU LIEJIOYHONH U MOPCKOU BOABL.

Janee mpu yBeNW4eHUH conepkaHus cMecH B Boae mo 1,0 % mpupoct
ko3¢ duienTa BeITeCHEHUS cocTaBui 9,1%, a pacxon >KMAKOCTH MOCHE 3aKaYKU
pearenta cummica go 0,012 cm’/cex (omsit 5). ITpu 3akauke 1,5 %-ro pacTsopa
cMecH B MoOpckoit Boze (ombeiT 7) HaOmomaeTcss HeOONbIIOE — YBEIHYEHHUE
ko3¢ dunuerTa BeiTecHeHUS 10 9,2 %, HO MPHU STOM TEMII YBEJIUYEHUS CHUKAETCSI.
B cBsa3u ¢ 3TUM onTUManbHOW Obuta BhiOpaHa 3akauka 1,0 %-ro pacrBopa
IpeI0XKEHHOTO COCTaBa B MOPCKO# BoJe.

[Ipu HachHIILIEHNY MOPUCTOMN Cpedbl )KeCTKOH BOIOM 3akauka MOPCKOM BOZBI HE
OyzeT NpUBOAUTH K BEIMAaNeHUIO ocaaka. Y pe3ynbTaThl JaibHEHIIed 3aKkauyku B
‘mopens 1,0 %-ro pacTBOpa NHpeJIOKEHHOTO COCTaBa B MOpPCKOW Boje OymyT
OTINYaThCS HEBBICOKOW 3(deKTUBHOCTHIO (OmMBIT 9) . B 3TOM 3KCrepuMeHTe
IPUPOCT KO3 (ULMEHTa BEITECHEHUS COCTaBWI 3,5%, Tak KaK B JaHHOM OIIBITE
He MPOMUCXOAHUT 3aKyNOPHUBAaHHS BHICOKOIPOHHIIAEMON 30HBI W 3aKayaHHBIN
CJIEIOM pacTBOp He OyIeT MOCTyNaTh B HU3KOMIPOHULIAEMBIH CJIO B JOCTATOYHOM

KOJIMYECTBCE.
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Tabnuna 4

Howmep [InacroBas Koaddumuent | Pacxon 3akauka pabouHx areHToB B Koneunsrii [Tpupoct Pacxon
OIBITa BOZA, BBHITECHEHHUS | KHUAKOCTH U3 | MOAETb K03 PUIIHEHT | KOHEYHOrO KHJIKOCTH U3
Hacemaroma | HehTH MOJIEIH, BBITCCHEHHS, J.e/1 | KOOpGHUIMEHTa | MOIEIH IOCIe
S TOPBI ILJIaCTOBOM eM’/e BBITECHEHHS, 3aKaYKH
MOJENH BOJIOH, I.€I % peareHToB, em’le
Ilemounas
1 pH=114 0,462 0,018 Mopcxkas Bona 0,487 2,5 0,0066
[lemounas
2 pH=14 0,463 0,020 Mopckas Boga 0,489 2,6 0,0054
Ilenounas Mopckas Boza;
3 pH=11,4 0,465 0,019 0,5 %-Hblit pacTBOp CMECH B 0,510 45 0,010
Mopckoit Bojie (cocTas 1)
[Mlenounas Mopckas Boga;
4 pH=14 0,464 0,019 0,5 %-HpIit pacTBOp CMECH B 0,512 4.8 0,010
MOpcKoi Bozie (cocras 20)
Illenounas Mopckas Boza;
5 pH=11,4 0,466 0,020 1,0 %-HbI1it pacTBOp CMECH B 0,557 9,1 0,012
MOpPCKOii Bojie (cocTas 2()
Ilemounas Mopckas Boza;
6 pH=14 0,467 0,021 1,0 %-Hb1ii pacTBOp cMECH B 0,556 8,9 0,011
Mopckoit Boae(coctaB 1)
Ilienounas Mopckas Boza;
7 pH=11,4 0,471 0,019 1,5 %-HbIit pacTBOp CMECH B 0,563 9,2 0,013

MOPCKO# Boze (cocTas 1)
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Ilenounas Mopckas Boxa;
8 pH=14 0,470 0,021 1,5 %-HbIi pacTBOp cMecH B 0,563 9,3 0,014
MopcKoit Boae(coctas 20)
9 Kectkas 0,460 Mopckas Boja;
pH=5 0,019 1,0 %-Hb1if pacTBOp CMecH B 0,495 3,5 0,016
MoOpcKoii Boge(cocras 20)
Ienounas Boma pH=11,4;
10 XKecTkas 0,461 0,019 Mopckas Boza, 0,551 9,0 0,013
pH=5 1,0 %-Hbr1if pacTBOp cMecH B
MOpCKOii Boge(cocrtan 1)
enoynas Boma pH=14;
11 XKectkas 0,460 0,018 Mopcxkast Bona; 0,552 9,2 0,014
pH=5 1,0 %-HsIit pacTBOp CMecH B
Mopcko¥ Boge(coctas 20)
Ilenounas Bona pH=11,4,;
12 Heiitpanbaas 0,463 0,019 Mopckas Boza; 0,554 9,1 0,014
pH=7 1,0 %-HbIit pacTBOp CMeCH B
MopcKoit Boge(coctas 20)
13 Illenounas Bona pH=14;
HeitTpansHas 0,461 0,018 Mopckas Bona; 0,551 9,0 0,013
pH=7 1,0 %-np1i pacTBOp cMecH B
MOpcKo# Boze(cocTas 1)
14110 PacTBOp MOpcKoit BoabI €
nporotuny | Illenounas 0,462 0,019 | noGasxoii 0,05% 0,500 3,8 0,0085

ANKUIIOEeH30JICy b OHaTa HATPUS

1 0,025% coaHOM KUCIIOTBI
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Il JOCTIOKEHHS 3aKyNOpUBaHUS BBICOKOIIPOHMIIAEMOTO CJIOSI B MOJEIb,
COAEPXKAIIYIO JKECTKYI0 HWIM HEeHTpaJbHYI0 BOJYy  Hepel MOpPCKO# BONOH
3aKauyHBAIOT IeNouHyro Boxay (omsir 10-13).Jlanee B Monens 3akauuBaroT 1,0 %-
HEIi pacTBOpP MpPEeMJIOXKEHHOW CcMecH B MOpCKOHW Boxe. B pesynbrare
SKCIIEPMMEHTOB [IPHPOCT K03 duimeHTa BoiTecHeHUs coctaBun 9,0 % - 9,2 %, a
pacxoj XMIKOCTH U3 MOJENH Nocie 3akauky pearenTos 0,013 cm’/c 1 0,014 em’/e.
VBenuueHue ko3¢ GUIMEHTa BEITECHEHHs IIPOUCXOAMT B pe3yJibTaTe W3MEHCHHS
MeX(a3HOro HATSKEHHsS, CMAYHBAeMOCTH ¥ IIPOHHLIAEMOCTH IIOPUCTOM Cpensl. B
NpeNIOKEHHOM criocobe  yBemuuuBaeTcs Ko3(GHUIMEHT oxBara IUIacTa
BO3/IEHICTBHEM H ITOBBIMAETCS KOA(PGUIMEHT BBITECHEHHS.

B mocnegHeM 3KCIIEpUMEHTE OCYIIECTBISUIM 3aKadKy peareHTOB B TOH
[IOC/IeI0BATEILHOCTH, B KOTOpOM yKa3aHO B IIPOTOTHIIE, Jajiee MPOU3BOAUIIH
TIpoKa4Ky BOJBI. 13 pe3yabTaToB BUAHO, YTO 3G (PeKTHBHOCTH H3BECTHOIO Crocoba

3HAYMTENILHO HIDKE, YeM MpemsioxeHHoro (Tab. 4).

JInTepaTtypa
1.ITatent P® Ne 2083809, E21B43/22, 1997 .

2.ITarent PO Ne2133825, MKHM E21B 43/22, 1999.

3.SU 1624131, E21B43/22, 43/01, 1988.

3aMecTHUTEND TUPEK TP Bb.CyneiimaHoB
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®opmyina n300peTeHus

1.Crioco6 pa3paboTKku HEOJHOPOAHOTO IUIACTa, BKIIIOYAIOIIHK BBEICHUE B
MOPCKYIO BOAY XHMHYECKHX peareHToB C IOCJeAyIolleH 3aKayKoW ee B IUIacT
yepe3 HarHeTaTeNIbHBIE CKBAXUHbI U 0TOOp He(TH uepes NoOBIBAIOIIME CKBAXUHBI,
OTIIMYAKOIIUICA TeM, UYTO Tiepel 3aKadyKOii MOPCKOM BOJABI C  XHMHYECKUMU
peareHTaMM B IUIACT  3aKayMBalOT OTOPOYKY MOPCKOH BOIBI, IIpH 3TOM B
KayecTBe XHMHUYECKHX peareHTOB, BBEACHHBIX B MOPCKYIO BOXY, HCIIOJIB3YIOT
CMECh XMMHYECKHMX peareHToB, cocrosmyto u3 20 %-Horo pacTBopa COISHOM
KHCJIOTHI, Had)TEHATA HATPHUS, U30MPONKIOBOrO CIIUPTa, 5 %-Horo pactsopa KML]

M BOJBI IIPH CJIIEAYIOLIEM COOTHOIICHNH KOMIIOHEHTOB, MaC % :

20 %-HpIl pacTBOP COJIIHONW KHCIIOTHI 10-25
HadTteHat HaTpus, NOTy4eHHBIN B BULE

IIEJIOYHBIX OTXOJOB HE(PTEPOLYKTOB 10-30
H3onponuinoBeii ciupT 6-10
5%-HEbI# pacTBOp KapOOKCUMETUIILEIITION03b] 20-30
Bona OCTAJIBHOE

U TOJYy4YeHHYI0 CMeCh XHMHYECKHX peareHTOB BBOIMT B MOPCKYH BOIYy B
komnmuecTBe 1,0% .

2. Cnoco6 mo m.l, oTiaMuaromMics TeM, 4YTO Iepel 3aKadKoM OTOPOYKH
MOPCKOM BOIBI B 3aJI€Xb 3aKauUBalOT OTOPOUKY mmenouHoi Boxawl ¢ pH ot 11,4

nol4.

3aMecTUTENb 11 b.CyneiimaHoB
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OTYET O TATEHTHOM IIOUCKE
(crates 15(3) EATIK u npasuno 42 ITateHTHON HHCTPYKLMH K
EAIIK)

Homep eBpasniickoit 3asBKH:

202200117

E21B 43/22 (2006.01)
CO9K 8/00 (2006.01)

ICornacHo MexayHapoaHo# nmarenTHol knaccudukaunu (MIIK)

A. KTIACCUDPUKALMA ITPEAMETA HU30BPETEHHA:

6. OBJIACTD I[TOUCKA:

BO1D, CO9K, E21B

TpocMoTpeHHas JokyMeHTanus (cucrema kiaccudukanuu n naaexcsl MITK)

DiekTpoHHas (a3a JaHHBIX, UCTIOJIB30BABLIAACS IPH NOUCKE (Ha3BaHue 6asbl H, €CITH, BO3MOXHO, HCIIOJIb3yEMBIE IOUCKOBBIE TEPMHHEI)
IEATIATHUC, Esp@cenet, PatSearch, Google Patents, PATENTSCOPE

B. JOKYMEHTB!, CYUTAIOIMECA PEJIEBAHTHLIMH

Kareropus* CchulKM Ha JOKYMEHTHI C YKa3aHHMEM, T

3TO BO3MOJXKHO, PEJIEBAHTHBIX YacTeii OTHOCHTCS K NYHKTY Ne

1 TA3A (HUTIWHI)) 12.03.2020.

HOJIOTU») 27.07.1999.

A US 9284482 (B2) (LI LEIMING) 15.03.2016.

A EA 034719 Bl (HAYYHO-UCCJIEJJOBATEJILCKHIA U [IPOEKTHBIA HHCTUTYT HE®TH 1-2

A EA 012303 B1 (BI1 OKCIUIOPEMIIH ONEPEATUHI" KOMITAHH JIIMUTE]) 28.08.2009. 1-2
A RU 2133824 C1 (HAY‘-]HO-I'IPOH:%BOLICTBEHHOE OBBbEJIMHEHHUE «<HE®TET A3TEX- 1-2

A RU 2575384 C1 (OBILIECTBO CVOI"PAHI/I‘-IEHHOI\/'I OTBETCTBEHHOCTbIO «JIYKOMJI- 1-2
MHXXWUHHUPUHI» OO0 «J1YKOWJI-UHXXWHHUPHUHI ») 20.02.2016.

|:| HOCHEAYIOUIHE JOKYMEHTHI YKa3aHbl B MPOJAOIKEHHUH rpad bl

* Ocobble KaTeropuy CCHUIOUHBIX I0KYMEHTOB:

<A» - IOKYMEHT, ONpeensiomuii ooLuii ypoBeHs TEXHUKH

«D» - TOKyMEHT, IpUBEACHHBIA B €Bpa3uiickol 3ai8ke

«E» - Gonee paHHUiH JOKYMEHT, HO OnyGNMKOBaHHBIH Ha ATy NOJa4H
eBpa3niickolf 3aBKH HIIH NOCNE Hee

1«O» - JOKYMEHT, OTHOCALUMICA K YCTHOMY PacKphITHIO, 3KCIIOHHPOBa-
HUIO U T.A.

"P" - HOKYMEHT, ory6nMKOBaHHBIH 10 JaThl N0Ja4H €BPa3HHCKOH 3aiBKH,
HO NOCJIE NaThl HCTIPAILIMBAEMOTO NpHOpHTETa”

«T» - 6onee NO3AHMI NOKYMEHT, ony6nHKOBaHHBIH NOCNE AaThl IPHOPUTETA H
NPUBEACHHBIN U1 NOHUMaHHA H300pETEHHA

«X» - BOKYMEHT, uMeromumit Hauboree 61M3KOE OTHOLICHHE K NPEJMETY NOKCKa,
HopovalMit HOBU3HY MK N300peTaTENbCKUH YPOBEHD, BIATHIH B OTAENBHOCTH

«Y» - AOKYMEHT, uMeroillnif Hanbonee 61M3KOE OTHOLEHHE K NPEAMETY MOKCKA,
nopouanuii u306peTaTenbekuit ypoBeHb B COUCTAHHH € APYTHMH JOKYMEH-
TaMH TOH XKE KaTeropuu

«&» - JOKYMEHT, ABJIAIOWINIACA TaTEHTOM-aHAOrOM

«L» - IOKYMEHT, NPHBCACHHBIN B APYTHX LENAX

Jlata nposeseHus nareutHoro nmoucka: 13/12/2022
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VYNoNHOMOYEHHOE JTHIIO:
HauanbHuk oTAena MEXaHHKH,
(GU3UKH U DNEKTPOTEXHUKH

J1.®. Kpbinos
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