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B/TMIHUE XUMHYECKOH KO/IbMATALIHH
IMTOPOBO-TPEIIMHHOI O MACCHBA

HA ITPOHU3BOAHUTE/IbBHOCTbH B/IOKOB
INMOA3EMHOI O BBILIE/TAYHUBAHHA

HpHBeﬂeHb[ pe3vy/IbTaTel HCC/IeI0BaHHI 10 BBIAB/ICHHIO PO/MH T a30BOH Ko/IbMaTallHH
MaccCHBa PYAOHOCHBIX ITOPOA Ha H3MeHEeHHe TTPOH3BOAHUTE/IbHOCTH O/IOKOB MOA36MHOIO

Boites1ayriBarvs ([ 1B).

KrioueBble c/ioBa: reoTexHO/IOrH4YecKas CKBaXKHHa, THAPOAHHaMHYeCKHEe DEeXKHM, KO/Ib-
MaTtalbsAa H BOCCTaHOB/ICHHA CKBaXXHH, BOCCTaHOB/ICHHSA 1€OHTOB CKBAXKHHBI.

H 3MeHeHUe CcomepxKaHUsl KaTHo-
HOB MarHusi OHOBPEMEHHO C
yBe/IMUeHHeM B pPacTBOpPaX KaTHMOHOB
Ka/lblis OObsiCHAETCH abcopbLmer ero
[7IMHAaMU M BBITeCHEHHWeM MarHueM U3

[TICM (rorziowmeHHOro  KOMIVIEKca)
KazibLinA. CBAA3b MarHus B [OI7IOLIEHHOM
KOMIVIGKCE  [V/IMHHCTBIX ~ MMHEpa/ioB

MpoyHee, yeM Y Kazblivsg. Kpome Toro,
NPy KKUC/IOTHOM  BBIIe/IaYUBAHHM  Ka/lb-
LIMM /1eTKO BBIHOCHUTCS B PacTBOP, BOAO-
POAHBIM MOH BbiTecHsieT ero u3 [TICM
[/TMHUCTBIX MUHEPaZIoB U OpraHHUuecKo-
ro BellecTBa. Boaopoa v KanbLii siB-
ASIIOTCS CU/IBHBIMK @aHTArOHHCTaMU.

B Teuenve 180 cyrok or Hayazia
arcriyatatmu B 30 6n0kax 1B B pae-
Hble BpeMeHHbIe OTPe3KH ITPOBOAN/ICH
3aMep IPOM3BOAWTE/IBHOCTH TI0 PacTBO-
paMm. BusyasnbHbeIMM HabrmogeHUsMU Yc-
TaHOB/IEHO, UTO ra3oBas (paza M3 ape-
HakKHBIX CKBaXKWUH BbIZCIACTCH [ePUO-
avueckd. B oTaenbHble BpeMeHHble OT-
Pe3KM M3 HeCKO/bKMX CKBaKHH ApeHa-
HBIX BeepOB ITPOMCXOAW/IO BblAC/ICHHe
[WCTIePrUPOBAHHBIX TA30BBIX IMY3bIPHKOB
B BHZE TIGHHCTBbIX IPOAYKTUBHBIX pac-
TBOPOB. [locne okoHUaHMs ApeHaxa ra-

30BOM COCTaB/AIOIIeH U3 CKBaXKUH MX
[MPOM3BOAMTE/IBHOCTL 10 PacTBOpaM
Pe3Ko Bo3pacTasa.

Takum 06pasoM, HaKOIVIeHWE W pPac-
rpesenieHyie rasoBor pasbl B [IOPUCTOM
cpenie MPOHCXOANT HeIlPephiBHO 10 MO-
MEHTa, KOIJa HaChIIeHHOCTb Ta30BOM
COCTaB/AIOIICH He [AOCTUrHeT olipe/e-
[IEHHOTO, 7151 KOHKPETHBIX Te0TeXHO/I0-
TMYECKHX YC/IOBUM, 3HAUCHHS.

B mHorodasoBoi cpeae — «tBepaoe
Tes0 C TMAPATHBIM IMPHUCTEHOYHOM CTPY-
KTyprpoBaHHOM Mukpocraoe ([TICM)-
JKHUAKOCTh — rasbl’, MPOUCKOAAT C/IOXK-
Hble (PUBMKO-XMMHUYECKHE TPOLIECCHI.
HemnpepsiBHo obpasyiolniviecss U Bbiae-
ASIolIMecs rasbl HaKarvIMBalOTCa B Mac-
CHBe B pesy/ibTaTe XMMUYECKHX peaKLIvit
peareHTa C MMHEpPa/IbHOM COCTaB/ISIO-
e pYaAOHOCHOM IOpOAbl, MUTPUPYA B
[TICM, sanonHAOT 4YacTh [IOPOBO-
TPELMHHOrO MPOCTPAHCTBA. 3aHATOe
rasoM MPOCTPAHCTBO COKpallaeT o6bheM
MOPOBO-TPEIIMHHON Cpeabl /71 BbIlle-
MTAUMBAIOIICr0 PAaCTBOPA, YTO TPHUBOAWUT
K 3HAUMTe/IbHOMY CHIXKeHUIO 3ddek-
TMBHOM MOpUCTOCTH. [IpousBoauTess-
HocTh 6710KkoB [1B mo pactBopam mpu
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3TOM CVIIeCTBEeHHO coKpaiiaercs. CHu-
JKeHHe  TPOM3BOAMTENBHOCTU  OrI0Ka
MMPOUCKXOANUT HeNpPephIBHO A0 MOMEHTA,
Korzla B PYAOHOCHOM TMOPOAHOM MacCH-
Be [AOCTWUraeTcsi MUHHMMa/IbHBINM YpOBEHb
HaCBIIIEHHOCTH  [AMCIeprMpOBaHHbIMUA
MYy3bIpbKaMK rasa B pe3ysibTare MopliHe-
BOrO BBITECHEHMs] ero B ApeHaxkHbIe
YCTPOWCTBA, TPU 3TOM MPOH3BOANTE/Ib-
HOCTb 6710Ka OBICTPO BO3pacTaeT A0 UC-
xonHOH. TakuM 06pa3oM, razoBas Ko/lb-
MaTaLMsi PYAOHOCHOTO IMOPOAHOTO Mac-
cuBa B Onokax 1B okasbiBaer cyiiect-
BeHHOe BAWsHWE Ha (OU/IBTPALMIO BbI-
Ie/laYMBAIOIIMX PAaCTBOPOB, HO HMeeT
obpatuMeili Xapaktep. HapaBhe c Me-
XaHUYeCKOM M Ta30BOM Ko/bMaTallhen
3aMeTHYIO PO/b B M3MEHeHWe THMAPOAU-
HaMHUECKOTO peKrMa BhIlle/laurBaHus
PYAOHOCHBIX TOPOA OKa3blBaeT XHUMUYe-
cKasg  KombMartaumsa.  Mccnenoranue
B/MSAHMS XMMUUYECKOM KO/IbMaTall Bbl-
eaynBaeMblX PYAOHOCHBIX TMOPOa Ha
HM3MEHeHHe TPOU3BOANTE/ILHOCTH  O710-
koB [IB no pacrBopam B mpolecce ux
3KCIIyaTallvy, MpoBeseHO Ha MpuMepe
BbIIIIe/TaYMBAHUSA [VIMHHUCTBIX MeCYUaHUKOB
MOPCKUX (paliMii B (PUABTPALIMOHHOM
pexrMe B HallpaB/IeHUH, [epreHanKY-
AsipHOM HariiactoBaHuio. C 3TOM Lie/bio
B aKcryatalmioHHoM Groke T1B noa u
Haa HarHeTaTe/lbHBIMHU  YCTPOMCTBAMU
ey Mo MATH NMPOQU/IAM, HOPMa/TbHBIM
HarHeTaTe/IbHOM Ie/M, Ha PasInyHbIX
PACCTOSHUAX OT Hee Obly MPOoOYpPeHbl U
COOTBETCTBEHHO  OOOPYAOBaHbI  KOH-
TporbHble CcKBaxuHbl. OT Hauvasma 3KC-
nnyataiivy 6a10koB [1B B npoaomxkeHue
Tpex Hezenb NMPOBOAWINCH Hab/moneH s
3a BpeMeHeM [MOSIB/ICHUs TPOAYKTUBHBIX
PAacTBOPOB B KOHTPO/IbHBIX CKBaKHHaX,
M3MeHeHreM aebuTa ApeHaxa BO Bpe-
Mmenu. [leproanyecku otGupanuch Mmpo-
Obl TPOAYKTUBHBIX PACTBOPOB Ha CO-
KpalleHHbIM XVMUYeCKUM aHa/iu3 U CO-
nepxaHve ypaHa. AHa/M3 T1O1YYeHHbBIX
Pe3ynbTaTOB CBUAETE/NbCTBYET, UTO XU-
MMUecKasi CTPYKTypa U (pH3HUeCKUe
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CBOWCTBa IPOAYKTHBHBIX PAcCTBOPOB Ha
Haya/IbHOM 3Tarle Bbllle/laurBaHUsA I71H-
HUCTBIX TIeCYaHHMKOB MOPCKUX doaluii
Pa3MnUyHEbL.

Tak, NpoayKTUBHBIN pacTBOpP Qop-
MUPYIOIIMNCA B TPEIIMHOBAThIX pyaax C
HABTPALIIOHHON aHH30TPOIHeN, TIae

K, wsmenserca 010,026 no 0,1 M/CyT,

XapaKTepUayeTcs C/1eAVIoMMH 0CcobeH-
HOCTSIMH.

B cayyae, Koraa apeHvpyeMble pac-
TBOPH C Hayasa TIOSIB/IGHHWS B KOH-
TPOMBHBIX CKBaXKMHAX OCTABAINChH KHC-
meiMu - (pH<2,0) ¢ okrucaurensHo-
BOCCTAaHOBUTe/IbHBIM ToTeHLMasioM (Eh)
He MeHee 450-500 mv, Kak npaBwo,
XapaKTePU3VIOTCs TOBbIIEHHBIM COaep-

KaHHEeM [1erkKOIoABHUAKHbIX MOHOB ]VCZJr

v Cl” (ua 15-35 % Bblllle KOHLIGHTpa-
UMM ux B paboueM pactBope). Conep-

A13+, Mg2+ ,F€3+

Takxke Obiz10 Ha 15-38 % Boime u yaep-
JKMBA/IOCh Ha TAaKOM YpPOBHE OT OHUX
OO Tpex CYTOK, B 3aBUCHMOCTH OT
PUNBTPALIMOHHBIX CBOVMCTB PYAOHOCHBIX
ropoa. Heckonbko noBbiiieHHoe (Ha 9-
13 %) conepxaHve B TMPOAYKTUBHBIX

KaHHe KaTHMOHOB

2—
pacTBOpax MoHa SO, Habmomanock B

repBble Tpoe CYTOK. B To ke Bpems co-
fepXkaHre CBOOOAHOM CEPHOM KUCAOThI
OblZI0 B /IBa pa3a MeHbllle, ueM B pabo-
yeMm pactBope. [loBbileHHOE conepxa-

e Ca® (Ha 30-35 %) B MpOaYKTHB-
HBIX PacTBOpaxX COXPAHA/IOCh B IIPO-
[IO/MKEeHVe BCero repyo/a Hab/oneHU.

M3 oTaenbHbIX TpelyH B CTEHKE BbI-
paboTKU B MepBhle CYTKH MPOAYKTUBHbIC
pactBopsl apenrpoBaau ¢ pH >2.0. B
TaKHX pacTBopax KaTHOHBI

AI*", Mg® | Fe* | Fe®, npaktnuecku

otcyTcTBOBanM, conepxatne Ca’* Gbi-
no B 4 pasa Huxe. [laxke Takve aKTHB-
Hble MHUTPAHThI B /TFOOOM OKHC/THUTETbHO-
BOCCTAHOBMTE/IbHOM Cpefleé KakK HOHbI



Na® n Cl™ Takke NpaKTHYECKHU OTCYT-
CTBOBa/ld, a cofAepXaHHe aHWOHa

SOff duKcupoBasiocs B 2,2 pasa HU-

Xke, ueM B ucxomHoM pacteope (3000
mr/n nipotrs 6700 mr/n).
[IponykTrBHBIE pacTBOPbI, POPMHU-
pOBaBIIMecH TP Bblllle/lauMBaHUN Tpe-
IIMHOBATBIX PYA TMTMHUCTHIX TIeCUaHUKOB
MOPCKHX (allvil, B TepBble CYTKU Xa-
PaKTepH30BA/IMCh  BOCCTAHOBUTE/THHOM
o6CcTaHOBKOM. Takve pacTBOpbl MMenu
Beumny pH ot 7 mo 11, a 3atem ona
pesKo MNazgana ao 2,5. Habmoaancs ApKo
BbIPaKeHHBI! 111e/I0UHOM (ppoHT. B aTtoT
BpPeMeHHO! Tepyod  Bblllle/laurBaHus

3 2 3+
Takue KaTuoHbl kKak Al°" ,Fe” , Fe
OTCYTCTBOBA/IM M TOMBKO TOC/E CO3/a-

HUS OKUCIWTENbHOM OOCTAaHOBKHM OHHU
MOoAB/MA/INCE B TIIPOAYKTHMIBHBIX PACTBO-

pax. Konuenrpaumm wnoHos Na' wu

Cl™ B 3THX YCNOBHSIX TaKkKe HU3MEHsl-
MWCh OT eAWHULl Mr/n (B TepBbli eHb
ornpo6oBanys) 10 coTed Mr/n. PeareHt
B [peHakHbIX PACTBOPax B IEpBbIe CY-
TKU OTCYTCTBOBa/l, @ K KOHLY BTOPOH
Hedeny BHILE/IAUMBAHUA — COAepKaHUe

M36BITOUHON H ,50,BoccranapnvBa-

KOPOTKO OB ABTOPAX

nock Tormeko Ha 50 %. KonueHTpauus
2—
annoHoB SO, B 3TO XKe BpeMsl YBe/u-

yu/IoCh B 7 pa3 Mo CpaBHEHUIO C YPOB-
HeM B Haya/IbHBIM MEepHO/ Bhlllle/auyrBa-
nusa. Cozdep:aHye KaibLWs B MPOAYK-
THBHBIX PaCTBOpPax OCTABa/IoCh TIOBhI-
meHHsIM B 1,5 pasa mo cpaBHeHHIO C
pabourMr  pacTtBopamu. Popmrposa-
HUe Ie/IOYHOTO (PpOoHTa (PH/ABTPYIOIIHX
PacTBOPOB B IepBble CYTKU BhIlle1aum-
BaHMs T/IMHUCTBIX TIOPOA MOPCKHUX ha-
LIMHA  CrOCOOCTBOBA/IO  BHITAZICHUIO U3
PacTBOPOB &/TIOMMHUS U Kere3a B Iep-
BYIO ouepesb U Gosbllied YyacTy B obr1ac-
1 [TICM, uyTO NpuBOAW/IO K KO/bMaTa-
LMK TIOPOBOM Cpebl MOPoA M CHUXKe-
HUIO TPOM3BOAWUTENbHOCTH 6710K0B [1B
no pacrBopaM. QO6pasyonvecs Mnpu
B3aMMO/EHCTBUN peareHTa ¢ MHHepallb-

Hon cpasort rassl (CO, uH,S) takxke

CIOCOOCTBOBA/IA  CHMKEHHIO TPOHMU-
traemoctu. O6pasoBaHue I1e/I0UHOro
dppOoHTa MpU ABMXKEHHM BhIlIe/Iauu-
BAIOUIMXCH PACTBOPOB B I/IMHUCTBIX
ropozax Bceraa CBA3aHO C Ha/ludheM
B Hux ao 2,0 % opraHudyecKux Be-
mectB u a0 0,3% KapOBoOHATHBIX CO-
eVHeHMH.

AmuryrioB llyxpar [llapoghoBry — acrivipaHT,

MapxkenoB Cepreri BraanMmupoBuy — IOKTOP TeXHHUYECKHX HayK, podeccop,

Xanumos Hbxom YbarinynaeBuy — acliipaHT,
barimypsaes Xypuma PanmaoBny — aclIUpaHT,

Kasaro Tumochert ArleKcaHApOBHY — aClIPaHT,

Poccuiickuii ['ocynapcTBeHHBINM reoioropasBeiouHbiii YHUBepeuTeT, office@msgpa.edu.ru
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