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IIpupoounvie nodzemuule 800bl HACMO COOEPICAM UOHBL MAP2AHYA 8 MAKOM KOIUYe-
cmae, Ymo 600a CIMAHOBUMCSL ORACHOU 015l 300P08bsl wenoseka. Paspabomana mex-
HONLO2USI NOJYYeHUsl COPOEHMA-KAmanu3amopa Ha 0CHO8e OKCUOHO-KApOOHAMHOU
mapeanyesotl pyovl Huxononvcxkoeo mecmopooicoenus (Yxpauna). Onpedenenivt yc-
JI08UsL NPUMEHEHUs OAHHO20 MAMePUaLa 0ist OYUCTKY HOO3EMHOU 800bL C GbICOKUM
cooepoicanuem Mapeanya.

KuroueBble c10Ba: BOmoouncTKa, BiusiHue pH, nemanrananmsi, COpOeHT,
yAaJIeHHe MapraHia.

Bgenenne. B YkpanHe 1ieHTpann30BaHHBIM BOAOCHAOKEHUEM o0ecTiede-
HO okoJ10 80 % HaceneHus. B nuTheBoii Bozie, HApaBHE C IPYTMMH ITOKa3aTe-
JSIMM €€ KauecTBa (OpraHoJIeNTHYECKUMHU, MUKPOOHOJIOTMYECKUMH), periia-
MEHTHPYETCSl COIepIKaHNEe XMMHUYECKUX 3arps3HSIOMINX BEUIECTB, IIBETHBIX
U TSDKENIBIX METaJUIOB, B YACTHOCTU TaKUX, KaK XKele30 U MapraHel, HOHBI
KOTOPBIX CIIOCOOHBI 00pa30BBIBaTh C TYMUHOBBIMHU KHCJIOTaMH BOJOPACTBO-
pUMBIE KOMIUIEKCHBIE COEIMHEHHS, TIOBBIIIAIOIINE MUTPALIIOHHYIO CIIOCO0-
HOCTB 3TUX MOHOB B CHUCTEME BOJa — JOHHBIE OTIIOKeHHs. X comepxanue B
Bozie p. JlHenp, KOTOpPbIil ABISAETCS] OCHOBHBIM HCTOUHHKOM BOJAOCHAOKEHHUS B
VYkpause, IpeBbIIIaeT MpeaeibHo-AonycTrMble KoHIeHTpanuu ([Fe] <0,3, [Mn]
< 0,1 mMr/nm*), ycTaHOBIICHHBIE CAHUTAPHO-TUTHCHUIECKUMHI HOPMaTHBAMH B
JIeTHE-BECEHHHI MePUO], XapaKTepU3YIOLIHIACs OypHBIM IIBETEHHEM BOAOPOC-
JeH, B HeCKoJbKo pa3 [1, 2].

BoNBIIMHCTBO CYIIECTBYIOIUX CTAHIUN BOJOMOATOTOBKU paboTaroT 1Mo
YIIPOIIEHHOW TEXHOJOTHH 00paOOTKU NMUTHEBOW BOABI: KOATYISAIMS — MeXa-
HU4YecKkoe puiIbTpoBaHue (pUIbTpsI rpy00it OYMCTKU, PUIBTPHI TOHKOW O4H-
CTKHU HACHINHbBIE WK OapabaHHbIC) — 00e33apaKUBaHUE (YaIle BCETO XJIOPH-
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poBanue). OHAaKO HU OFHA U3 ATUX CTaJUN BOJIOTIOITOTOBKU HE 0OecreunBa-
€T MOJIHOTO YJIaJIeHUsI HOHOB MapraHla U3 UCXOIHOM BOABI.

B nonzemMHbIX BOax, KOTOPbIE UCIIOIB3YIOTCS B JELEHTPAIN30BAaHHOM U
[EHTPAJIN30BaHHOM BOJOCHA0KEHUH, KOHIICHTpaIlUsd HOHOB MapraHIia 3a4a-
CTYIO IIPEBBILIAET HOPMATHUBBI B HECKOJIBKO pas3.

Hecmotps Ha To, 4TO HalM4YKMe MapraHia HeoOXOAUMO Ul JKU3HEAes-
TEJIBLHOCTH YeJIoBeKa [3], ero MOBBIIIEHHOE COAEPKaHNUE B BOJIE CYIIIECTBEHHO
BJIMSET Ha 3710pPOBBE yesioBeka. Tak, MapraHer HeOIaronpusTHO BO3/IEHCTBY-
€T Ha BBICIIYIO HEPBHYIO CUCTEMY 4elloBeKa. Ero HakomieHue B opraHusMe
IPUBOAMT K COCTOSTHUIO, U3BECTHOMY KaK MaHI'aHM3M, KOTOPbI BO MHOTOM
nojgo0en Oose3nn [lapkuncona [3 — 5.

Onnum u3 Hanbosee NePCIeKTUBHBIX METO0B OYUCTKU BOBI OT COEIH-
HEHUI MapraHiia B HaCTOSLIEE BPEMSI CUUTAETCSI METO/I, COBMEILAIOLINI XU-
MHUYECKHE U (PU3NIECKHE COCTABIISIIOIINE MTPOIIECCOB OUMCTKH BOJIBI, & UMEH-
HO (punpTpoBaHME Yepe3 3ePHHCTHIC 3arpy3Kd, UMEIOIINE KaTaTUTHUECKHUe
cBoiicTBa [6 — 10]. XumMHueckas CylHOCTb IPOLECCA 3aKJII0YAETCSI B TOM, YTO
MOHBI JIByXBAJIEHTHOI'O MapraHiia, KOTOpbIE COAEPKATCA B UCXOQHOW BOJE,
OKUCJISIFOTCS] pACTBOPEHHBIM KHCIIOPOJIOM BO3/1yXa B IIPUCYTCTBUU KaTalln3a-
TOpa, IEPEXOAAT B HEPACTBOPUMBIE COEAMHEHNS MapraHiia U yIaJsoTCs CIlIo-
eM 3arpy3ku. Karanuzaropamu okuciienus Mn(Il) siBisitoTcs, Kak U3BECTHO
[11, 12], Beicuime okenapl Maprania Mn,O,, MnO,. Takue Marepuasbl, oy-
YHBILIKE HAa3BaHUE MOIU(HUIIMPOBAHHBIX 3arpy3ok (Birm, Greensand, Filox,
Pyrolox u ap), HaXOAAT MWKPOKOE MPUMEHEHHUE TIPU OYUCTKE BOJBI B (DHIIBT-
pax paszHoro tuna. CymecTByIomui B YKpauHe ppIHOK COpOEHTOB-KaTaan3a-
TOPOB MPEACTABIEH UMIIOPTHBIMUA MapKaMH U XapaKTEPU3YETCsI TOBOJIBHO BbI-
COKOM IEHOM, KOTOpas YCIOXHIET UX NPHUMEHEHHUE B IpoLeccax
BOJIOTIOJITOTOBKH. TakuM 00pa3oM, peIHOK MaTepHalIOB allpUoOpHU 3aIOTHEH,
IpY 3TOM Je-(hakTo HeJOCTyIeH, 6ojee TOro, OJIOKUPYeT MPOJBIKEHHE OTE-
yecTBeHHOU npoaykuuu. [ToaToMy 3a1a4a o pazpaboTke MaTepHaIoB Ha OC-
HOBE IIPUPOTHOTO OTEYECTBEHHOTO ChIPbS ABJIAETCS aKTyalIbHOM.

VYkpauHa 00nagaeT 3HaYNTEIBHBIMU 3allacaMH IIPUPOIHOTO MUHEPAIBbHO-
TO CBIPbS, MOIXOASIIETO Ul MPOU3BOACTBA (PUIBTPYIOMIKX 3arpy3ok. Cpenn
HUX MOKHO BBIJIETUTH T0JIOMUT, KIMHONTUI0MHUT U Ap. B UKXXB HAH VYkpa-
UHBI pa3paboTaH crocod OYMCTKHU BOJBI OT HOHOB MapraHiia ¢ UCTIOIb30BaHH-
eM MomU(MUITMPOBAHHOTO KiMHONTUIONMUTA [9, 10], KOTOPHIA SIBISETCS MPH-
POIHBIM CBIPBEM, YTO MPEONPENEIAET €r0 HU3KYI0 CTOMMOCTb. OIHAKO /IS
ero 3(p(heKTUBHOTO HCIOIB30BaHM TPEOYeTCsl TepruoAnIecKas pereHeparus pa-
CTBOpPOM TMepMaHraHara kanaus. J{is ycrpaHeHus 3Toro Heaocrarka B [13, 14]
IPeIJIOKEH CIIOCO0 MOTydeHuUs COpOeHTa-KaTaan3aTopa, KOTOPhIH, MO Ipe/Ba-
PUTENBHBIM JIaHHBIM, ISl BOCCTAHOBJIEHHS CBOEH €MKOCTH IO COEAMHEHUSIM
Maprasiia He TpeOyeT NpUMEHEHUs] XUMHUUECKUX peareHToB. B kauecTBe ChIpbs
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HCIOJb30BaHa o0oraiieHHass MapraHieBas OKCUJIHO-KapOOHaTHas pyna
(OMOKP) Huxomnonbsckoro MmectopoxkaeHus (J{HernponerpoBckast 001acTh).

B cBsI31 ¢ N3710’)KEHHBIM OCYLIECTBIIEHBI ONBITHO-TEXHOJIOTUYECKHUE UCIIBI-
TaHHs MPUMEHEHUs1 COpOeHTa-KaTan3aTopa JIJsl OYUCTKH MPHUPOJHON BOJIBI
JEMCTBYIOLIEH CKBaXXMHBI OT COeTMHEHNI Mapranua. Kpome Toro, /i uHTEp-
MIPeTalNy TEXHOIOTMYECKHUX TaHHBIX HE0OX0AMMO OBLIO TPOBECTH BCECTOPOH-
HUe (PU3NKO-XUMHYECKHE HCCIIEI0BAHUS TaKOr0 Mareprana.

MeToauka 3xcniepumenTa. CopOeHT-KaTanu3aTop npeacTaBisieT coooi
OMOKRP, 060xkeHHYI0 1 MOTH(DHUITMPOBAHHYIO cosiMu Mapranma. Mcciemno-
BaHHE MOP(}OJIOTUN TOBEPXHOCTH 00PA3I0OB 3TOU PYIbI, a TAKKE COPOESHTOB
M3BECTHBIX TOPIrOBBIX MApPOK NPOBOAMIIYN IPU NOMOIIM CKaHUPYIOLIETO IEK-
TpoHHOTO MuKpockona JSM-6060LA. CTpykTypHble XapaKTEpUCTHUKN MaTe-
pHAaJIOB UCCIEIOBATIM METOIOM a/ICOPOIIMOHHOM TOPOMETPUH IO COPOIINH a30-
Ta Ipu TeMieparype ero kunenus 77K.

TexHoNOrn4YecKre XapaKTepPUCTUKU UCIIONb30BaHUs COpOCHTa-KaTalu-
3aropa JUisl yIaJeHUsl COEAMHEHNI MapraHiia U3 BOAbl U3y4alli Ha AEHCTBYIO-
1iel CKBaXXKMHE 4aCTHOTO npeanpusatus B c. Pycano Kuesckoii oGmacti.

Pe3yabTarhl M MX 00cy:kaeHue. Ha puc. 1 mokazaHa noBepxHOCTh 00-
pa3ioB OMOKP passbix craguit moguduxauuu. M3 puc. 1, 6 BuaHO, 4TO
cTaaust ookura crocoocTByeT akTuBauy nosepxnoctu OMOKRP 3a cuer pas-
JOKEeHUS KapOOHATOB MapraHIia 10 OKCHJIOB, PACTPECKUBAHUS CYIIECTBOBAB-
IIMX ¥ 00pa30BaHuUs HOBBIX TIOP.

Puc. 1. Tlosepxnocms 0OKCUOHO-KAPOOHAMHOU MApPeaHyesoli pyobl HOCle
cmaouil moougpukayuu: a — colpas, 6 — 000x4CHCEHHASA pyOa; 8 — cOpOeHm-
Kamaauszamop.

OKCPII[BI MapraHia, Haxo4dumuecs B CTPYKTYPE IMOJIOXKKH, B IMPOLECCE
XUMHYECKOIO0 B3aUMOJCHCTBUS C PAaCTBOpPOM IICpMaHTaHaTa KaJlhusl OKHCIIA-
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10TCs 10 MnO, 1 ABJIAIOTCS LIEHTPaMU 3apOAbIIIE00pasoBanus, obecreunBas
IPOYHYIO aJre3HI0 PAcTyLIEro KpUCTalla ¢ MUHEPaIbHON moanoxkoil. Ha-
JMYXE Pa3BUTOM MOBEPXHOCTH M LIEHTPOB KPUCTAJUIM3ALMHU B HACHIIICHHBIX
pacTBOpax CO3JaeT YCJIOBH Ul pOCTa KPyNHBIX arperaros. Ha puc. 1, ¢ no-
Ka3aHbl KPYIHBIE JPY3bl C Pa3BUTOIN NOBEPXHOCTHIO, ABISAIOLIUECS TPEXMEP-
HBIMH KpUCTaJUIaMHU.

Mop(ororus noBepXxHOCTH 00pa3L0B COPOSHTOB-KaTaIN3aTOPOB (TOPro-
BBIX MapOK), OJTY4YE€HHBIX METOJIOM CKaHUPYIOIEH MUKPOCKOIINH, IPEACTaB-
neHa Ha puc. 2. CoracHO AaHHBIM, MOJYYEHHBIM YKa3aHHBIM METOAOM, a
TaKXKe JJa0opaTOPHBIX UCTIBITAHUNA MEXaHMYECKON MPOYHOCTH U XUMHUUECKON
CTOMKOCTU COpPOEHTOB-KaTalIN3aTOpOB HauOOJICe BEPOSITHBI JBa MEXaHU3Ma
CBSI3U TOAJIOXKKA — KpUCTAILT — cpefa. [l noanokek Ha OCHOBE OKCHJIHO-
KapOOHATHOI MapraHIeBOi py/bl HanOoJIee BEPOSTHBIM SIBIISICTCS MEXaHU3M
Crpanckoro-KpactaHoBa, KOTOpBIN XapaKTEpU3yeTCsl XOpOoIlIel afare3uei nep-
BOT'O MOHOCJIOS C TIOJJIOKKOM | C1a0oM ajre3nei ¢ Hell TpeXMEpHBIX arpera-
TOB THIIA JPY3.

E 'Q«};?
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Puc. 2. Ilogepxnocmv me3onop obpaszyoe copboeHmos-kamaiuzamopos
Pyrolox (a), Greensand (6), MTM (8), Birm (2).

PesynbraTel McciieqoBaHus CTPYKTYPHBIX XapaKTEPUCTUK MaTepuajoB
METOO0M a1COPOLIMOHHON TOPOMETPHH IO COPOLIMHU a30Ta TMPEICTABICHBI B
tabn. 1, puc. 3.

Kak BugHO U3 puc. 3, Bce KpUBbIE UMEIOT METII0 rucTepesuca IV turma,
KOTOpasi XapakTepHa JJIsl MUHEPAIbHBIX ME30ITOPUCTHIX COPOESHTOB C IIETEBU-
HbIMH 1opamu [ 15, 16]. Takoii Tun nemwiu rucrepesnca rmo3BoJseT TakkKe pac-
CUUTATh YIETbHYIO TTOBEPXHOCTh 00pa3lia U OLEHUTH paclpe/iesieHrne mop 1o
pasmepam [ 15, 17]. OObeMHBIE XapaKTEPUCTUKU MaTEPHAIOB ObLTH U3MEPEHBI
asymst meronamu — BJH u DFT, kotopsle fanu XOpouyro CXOQUMOCTb PE3YIIb-
TaroB. 1151 00pabOoTKH SKCTIEPUMEHTATBHBIX JAHHBIX HcTonb30Bay Metor DFT.
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BenuunHy yneiapHON TTOBEPXHOCTH ONPEEISUIH C HCIIOJIB30BAaHUEM ypaB-
Henust BOT i nonumonekynspHoii ancopOiuu napa. Ha ocHoBe kiaccuuec-
KO! TEOPUH MPOLECCOB aaCcopOLMK M JIECOPOLMH 110 3aBUCUMOCTAM V(P/P,)
BBIYHUCIIEHBI Au(epeHnnaIbable pacipeaeiaeHns o0beMa U IUIOMAAH 1Mop ¢
paaunycamu R B OIIpeelIeHHOM JTMara3oHe.

V, cM /T vV, CM3/1"
48 a 48 6
40 40

32 32
24 24

16 16

8 8

W 0

P/Po

Puc. 3. Hzomepmbr adcopoyuu — oecopoyuu azoma npu memnepamype e2o
kunenusn 77 K na oopaszyax: a — OMOKP (1 — cvipas, 2 — 0boowcocénuasn, 3 —
Moougpuyupoeanuasn (copbenm-kamanuzamop));, 60, 8 — copoeHmul-Kamaniu-
3amopwl Birm (4), Pyrolox(5), MTM (6), Greensand (7).
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Tabnuya 1. Yoenvnas nosepxnocms, oowuii 006Em u paouyc nop copoeHmos,
UBMEPEHHBIX MemOoOOM IMATOHHOU NOPOMEMPUU NO CopoyUU a30ma

Pannyc nop, Ha KOTOpBIE
OO0mmmit VYnenbHast MIPUXOIUTCS
Marepuan o0BeM MOBEPXHOCTh, | MaKCUMAaIIbHBINA 00BEM
Iop, M/t M/T IIOPOBOI'0 IIPOCTPAHCTBA,
HM
OkcugHo-
KapBOHATHAs 12,78-10° 8,03 2,65
MaprasieBas pyaa
E)%:)K;MHHM) 62,96.10° 13,92 545895, 132 13,6
CopOeHT-
KaTaJIn3aTop Ha
OCHOBE OKCHIHO- 70,32:107 19,74 2,65
KapOoHaTHOU
MapraHieBou pybl
Birm 53,37-107 10,96 2,74
Pyrolox 31,14-107 9,99 2,65
MTM 21,3210 4,42 2,55 2,65
Greensand 7,18:107 2,76 2,45

Kak BunHO u3 puc. 3, st ucciaenryeMbix o0pas3oB OKCUAHO-KapOoHaT-
HOM MapraHIIeBOW pyAbl MPU CTATUWHON MOAM(PUKAIIMK HAOIIOIACTCS IBO-
JIOUMA MeTau ructepesuca. M3pectHo, 4To Tepmuueckas oOpaboTKa py/sl
crocoOcTByeT akThBaIMu noepxHocTH [18, 19]. Jlna mapranueBsix kap0o-
HaTHBIX Py 9TO 00bACHsAETCA pasnoxenueM MnCO, 10 OKCHIOB MeTaIa 1
CO,, a Taxxke paCTPECKUBAHUEM IOPOJBI NIPH BBIICIEHUH aICOPOLMOHHOM
BONBI [20] ¥ pe3KOro OXJIAKISHUS MaTepHalia rmocjie o0xura.

[Tocne xumuyeckoit Monudukanuu 000XKEHHOH OKCHIHO-KapOOHATHOM
MapraHieBoil  pyasl pacTBOpPOM  COJE€ll  MapraHma OKCHUJIBI
Mn? 1 Mn*" okucnumauck 10 Mn*". Tlpu 3ToM KaTaauTHYecKas IJICHKA
OKa3ajach TECHO CBSI3aHA CO CTPYKTYPOH MOIJIOKKH, a HOBOOOpa30BaHHBIN
MnO, crmoco6cTBOBaN yBETMYEHHIO MJIOIIAAM TIOBEPXHOCTH M 00beMa
Me3orop. IddexT 06pa3oBaHusT HOBOM CTPYKTYPhI 3aMETEH IO CMEIIEHUIO
Havasa NeTiy rucrepesuca us obmacru 0,45 — 0,50 P/P, B obnacts 0,1 P/P,.
Kpome Toro, 310 cMerieHne XxapakTepusyeT MOsIBICHNE Y3KHX TOp.

Ha puc. 3, 6, ¢ mpencraBieHnbl U30TepMbl 00pa3IoB copoeHToB Pyrolox,
Birm, MTM u Greensand, coaeprkaniux B Ka4eCTBE KaTAIUTHYECKOTO areHTa
KpUCTaUTMYecKyro mieHKy MnO,. Hauano netiu rucrepesuca B cpaBHHUBae-
MBIX MaTepHaniax KoJeoneTcs: B HEOOIbIITNX Mpe/ienax U HaXoquTcs B o0Jac-
™ 0,1 P/P,. Ilpn MonuduKanuy MOBEPXHOCTHU B YCIIOBHAX POCTA KPUCTAJLIIOB
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BO)XHYIO POJIb UTPAIOT 00bEM U paauyc nop. B mopax HeGombIIoro pazmepa
(MHKpO- ¥ TPAaHUYHBIX C HUIMU ME30TI0Pax) pOCT KPUCTAJIOB OTPAHUYEH IPO-
CTPAHCTBEHHBIM (DAKTOPOM; NMPHOPUTET UMEET MPOLECC, MPOTEKAIOIINUN Ha
MOBEPXHOCTH KPYIMHBIX Me3onop [20]. DTo noaTBepkIaeTcs TEM, 4TO Y BCEX
NPEeJCTAaBICHHBIX Ui CPaBHEHUS! 00pa3I0B MOXKHO HAOIONATh HAJHMYUE Yy3-
KMX JUIMHHBIX TI0p B JIMana3oxe 3Hauenuit nasnenus ot 0,1 no 0,45 P/P,.

AHanu3 u30TepM aacopOIK — JeCOPOLUU Ha PAa3TUYHBIX COPOEHTaX, a
TaKXKe Pe3yNbTaTOB, NOJTYYEHHBIX METOOM CKaHUPYIOILEH MUKPOCKOITHH, 110-
Ka3bIBACT, YTO HAHECEHHA B ITpoIiecce MOAU(PUKAIINY KaTaTUTHUECKas IJICHKA
IPOYHO YIEP>KUBAETCS HA TOBEPXHOCTH OKCUAHO-KapOOHATHON MapraHieBoOn
PYIBI 32 CUET HANWYMs IIEHTPOB KpHcTamuiooOpazoBanus. CyliecTBOBaHHE
CBOOOMHOTO MPOCTPAHCTBA ME30IOp C pamuycoMm 2,45 — 2,75 HM, KOTOpOe
Heo0xoauMo st 3(h(HEeKTHBHOTO POCTa KPUCTAIIIOB OKCHJIOB MapraHIia, 00bsic-
HSIETCS TEOPUEN MACCOBOM KPUCTAJUIM3ALIUH.

[ToaTBepskaeHa 3aBUCUMOCTD 3(P(PEKTUBHOCTH KaTaiausa OT MapaMeTpoB
CTPYKTYPHOTO ITpeoOpa3oBaHus moBepxHocTH. OOpaszer] copOeHTa-KaTain3a-
Topa Ha ocHoBe OMOKP, Ha moBepXHOCTH KOTOPOTrO JIOKAJIN30BaHbl KPYII-
HBIE JIPY3bl KPUCTAJUIOB, 00J1a1aeT HanbobIIel 3¢ peKTHBHOCTHIO. ['oMom0-
THYECKUM pAJ aKTUBHOCTHU (NMpU JEMaHTAaHALlMM B BOAHBIX Cpeaax
UCCIIEIOBAaHHBIX 00PA3II0B COPOCHTOB-KATAIN3aTOPOB) CIIEYIOIIHIT: COPOSHT-
karanuzatop > Pyrolax > Greensand > Birm > MTM. Takum 06pa3oM, aKTHB-
HOCTB 3aBUCHUT OT THIIa, pa3MEPHOCTH, (JOPMBI U IJIOTHOCTU YIAKOBKHU 3€PEH
KPHUCTAJUIOB, M HE 3aBUCUT OT YJCIbHOU IMOBEPXHOCTH U YAEIBHOTO 00beMa
nop GpuIBTpyrOmMX MaTepuanon (cM. Tadm. 1) [19].

[Ipumenenune copOeHTa-KaTaaIu3aropa Ha OCHOBE OKCHIHO-KapOOHATHOM
MapraHIeBOM Py/IbI Tl OYMCTKHU BOIBI OT COSAMHEHHI MapraHiia ObUI0 poBepe-
HO Ha JICUCTBYIOIIEH CKBaKMHE, TITyOMHA KOTOpoi coctapiser 17 M (Tal. 2).

Ta@zuua 2. P€3yﬂbmambl AHAAU3A B8OOI U3 CKBANCUHDL

Boxa pH Fe o6m Mn SO4 | Hutpatst T.oC
Mr/ aM°
CkBaxuHa
(c. Pycanos, | 5 ¢5.051 9.540.5 | 0.66£0,06] <4 | 04+0.1 | 1142
Kuesckas
00.1.)

Cucrema OYMCTKH BOJBI M3 CKBaKUHBI MPEJCTaBIIsATIA cO00M cremayro-
IIYI0 TEXHOJOTHYECKYIO CXeMY: CKBaXxMHa — Hacoc | — ¢punberp — pesepny-
ap — Hacoc II. I[Toga4dy Bozbl U3 CKBaKMHBI HA GMIIBTP (Oe3HaropHast PHUIBT-
pyIOIIas KOJIOHHA, 3arpy)KeHHasl IpaBUeM) OCYIIECTBILLIN HacocoM I, moce
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Yero BoJla CaMOTEKOM TocTynaia B pe3epByap (oobemom 1 m*). 3atem Haco-
coM Il Boty nogaBaniu B BogopacnpeneauTenbHyto ceTb. OJHaKo JaHHas CUC-
Tema oOecreyrBaa MOJTHOE ylaJIeHHE TOJIBKO XKene3a. MeTo0I0rus MpoBepKU
3P PEKTUBHOCTH N3y4aeMOoro (pUIBTPYIOIIET0 Marepuaa IJis yIaJleHus Map-
ranua 0a3upoBasach Ha TEXHOJIOTUYECKOM BO3MOXKHOCTU €r0 BHEIPEHHUS B
CYILECTBYIOIIYIO CUCTEMY OYHUCTKHU BOJBI. YCTAHOBKA JUIsl yAJICHUSI MapraH-
na (puc. 4), 3arpyxeHHasi copOEHTOM-KaTaau3aTopoM, ObLIa CMOHTHPOBAHA
nocie Hacoca Il. Bony u3 pe3epByapa Hacocom Il mogaBanu Ha GunsTp yepes
KEKTOP, B KOTOPOM ITPOUCXOAMIIO HACKIIIIEHUE BOJIbI KUCIOPOAOM BO3yXa, U
CernapanroHHyI0 KOJIOHHY, B KOTOPO BOJia MEPEMEIINBAIACh C KUCIOPOIOM.
JIuneliHas CKOPOCTh (PUIBTPAIIMK OTPAHUYNBAIACH MPOITYCKHOM CIOCOOHOC-
TBIO 2KEKTOpa U cocTanisiia 2,83 m/4. O0beMHasi CKOpOCTh (PUIIBTPOBAHUS —
110 £ 10 am*/4. Beicota ¢unbsrparnonHoi koaouHsl — 0,8, quametp — 0,18,
BBICOTA CJI0s copOeHTa-Kkaranuzaropa — 0,56 m.

A\ 4

X

o/ B T\

Puc. 4. Cxema ycmanoexu demaneanayuu 8oovl: 1 — nooauwa 600vl u3
pesepgyapa; 2 — nacoc Il; 3 — eenmunu; 4 — mpyoonpoeoo nooauu 800vl Ha
doKcekmop u cenapamop; 5 — axcexmop, 6 — cenapamop; 7 — guivmp,
3a2PYHCEHHbIU COPOCHMOM-KAMAIU3AmMopom,; 8 — 8b1X00 OUULYEeHHOU 800bl,; 9 —
mpyoonposood nodauu 800vl HaA 0Opammuy0 npomvieky guiempa, 10 — cius
800bl NOC/Ie NPOMBIBKIL.

Pe3ynbrarel O4MCTKY MCXOMHOW BOABI HA (IIIBTPE, 3arpy’>KEHHOM COpOCH-

TOM-Karaiau3aropoM (puc. S5), CBUIETENLCTBYIOT 00 M3MEHEHUH KOHIICHTPAIH
Mapraiia B O4YMILEHHOH BOJIE B 3aBUCMMOCTH OT 00beMa OYUIIEHHON BOabI (V)
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(puc. 5, a) n ot otHoweHus V. / o6bem copbenta (V) (puc. 5, 6). [Tynkrupom
o6o3Hauena [1/IK mapranma (0,1 mr/nm*) B mutheBoit Bozie. Ha kpuBoii, OruchI-
BAIOIIEH M3MEHEHNE KOHLIEHTPAIIMU MapraHiia B O4MIIEHHON BOJIE, IPUCYTCTBY-
IOT JIBa MUK, COOTBETCTBYIOIIHME KOHIIEHTparmy Maprania ~ 0,078 mr/am® npu
o0bemax ountieHHOH Bozbl 7000 1 14000 mv?.

3
CMn , MI/IM a

(R 11 J T —————— - f - - e mmeam = e e
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Puc. 5. Usmenenue xonyenmpayuu mapeanya 6 o4uujeHHol 800e 8
sasucumocmuomV, (a), V. /V_(6). I —codepiicanue mapaanya 6 ouuuyerHol
6ooe; 2 — IlJ/[K mapeanya 6 numvegoti ooe.
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Takum 00pazom, 00beM OUHIIIEHHOW BOJBI B TEUCHUE KAXKIOTO (PHIBTPO-
nukiia coctasisil 7000 ov® pu ero nponomkuTenbHocTH 65 + 3 u. KoHneH-
Tpalus MapraHiia B OYMIIEHHON Boje, cocrapistomas 0,078 mr/am?, Obuta
NPUHATA TPOCKOKOBOM M (PUIIBTP OTKIIFOUAIH U3 PEKUMA OUMCTKH BozbI. Boc-
CTaHOBJIEHUE (QUIBTPYIOLIEH 3arpy3K1 MPOBOIMINA 0OPaTHON MPOMBIBKOM HC-
XOJIHO# BOJIOH 1pH ckopocTu noToka 300 am*/4 B Teuenne 30 MuH.

B paborax [9, 10, 21] npeacraBiieHbl pe3yabTaThl UCCIIET0BAHUS OUUCTKH
BOJIbl CKBKMHBI OT Maprasiia copoOeHTaMU-KaTaIn3aTopaMy Ha OCHOBE KJIH-
Honrunonmuta (MKXXB HAH VYkpaunsr), Klinopur-Mn (CnoBakus), Birm
(CHIA), Greensand (CIHA). IToka3aHo, 9TO JJIT BOCCTAHOBJICHHUsI paboueit
CHOCOOHOCTH 3TUX (QUIBTPYIOLIMX 3arpy30K TpeOyeTcs pereHeparus pacTBo-
POM IepMaHraHara Kajusl.

BeiBoabl. B peasbHbBIX yCI0BHSIX IPOBEPEHA BO3MOKHOCTH UCIIOJIb30Ba-
HUs cCOpOEHTa-KaTalln3aTopa, CHHTE3UPOBAHHOTO HAa OCHOBE OKCHJIHO-Kap0o-
HaTHOM MaprasueBoil pyasl [13, 14], 1ig 04MCTKH BOZIBI OT COEIMHEHUI Map-
ranua. [IpeumyIecTBoM JaHHOTO COpOEHTa SIBIISETCSI BOCCTAHOBJIECHUE €T0
paboueii cnocoOHOCTH 0€3 MPUMEHEHHSI XUMUYECKUX PEareHTOB.

ABTOpPBI BhIpaxaloT riiyookytoo OnaromapHocTh B.T. Ocrtamenko u
H.H. Kuto 3a momomnip B Hajajke 000pyAOBaHUs MIPU MPOBEICHUH OIBITHO-
TEXHOJIOTHUECKUX HCTIBITAHUH.

Pe3rome. [Ipupoani mig3eMHi BOJU 9aCcTO MICTATh 10HM MapraHITIo B TaKiit
KUTBKOCTI, 110 BOJIa € HEOE3MEUHO0 JIJIS 3710pOB’ s JIIoAuHU. Po3pobieHo Tex-
HOJIOTII0 OJIepKaHHsI COpOEHTY-Karajizaropa Ha OCHOBI OKCHTHO-KapOOHaT-
Hoi MapranueBoi pyau Hikomonbscekoro pomposuina (Ykpaina). Busnaueno
YMOBH 3aCTOCYBAHHSI TAKOTO Marepiay Jisl OUUIIICHHS ITiJ36MHO1 BOJH 3 BU-
COKHUM BMICTOM MapraHIIio.

A.V. Mamchenko, O.A. Savchenko, N.N. Chernova, L.V. Yakupova

MANGANESE REMOVAL FROM GROUNDWATER BY NATURAL
SORBENT-CATALYST

Summary

Natural ground water often contain increased concentration of manganese
ions in an amount such that the water is dangerous to human health. The
technology of producing of filtration medium based on natural manganese
ores (Nikopol, Ukraine) was developed. The conditions for the use of such
material for the purification of ground water with high content of manganese
are investigated.
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