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OUYUCTKA BOAbl OT COEAMHEHUA MAPTAHLLA
MOANDPULLIUPOBAHHOUN KEPAMUYECKOU MEMBPAHOM
U3 INMUHUCTbIX MUHEPAJIOB

llokazana evicokas sghghexmusrocmv npouecca ouucmku 60dvt om coedunenuii Mn(Il), oopasyrowuxcs npu pH 8,3 —
8,4, modughuyuposarnoil umu MUKpoOPUABMPAUUOHHOU MPYOUAMOU Kepamuveckoll MeMOpaHol U3 2AUHUCMbIX MUHepa-
n08, paspabomannoi 6 UKXXB um. A.B. lymanckoeo HAH Ykpaunvl. Onpedenenvt ycaogus OUHAMUYECK020 MOOUDUUU-
POBAHUS Kepamu4ecKol MemMOpanvl smumu coedunenusmu. H3yueno eausnue Ha pazoeiumenshvle ceoucmea mMooOUGUuUUpo-
BAHHOI KepamuueckKoil memOpansl ucxoonol konyenmpayuu Mn(ll) 6 pacmeope, eco pH, paboueeo dasaenus, npodoaicu-
mesnbHocmu ovucmku 600bl u dobagok coneil, codepycauwux uonvt CI, SO, HCO; u Ca**. Ouucmia 600bt om coedunenuil
Mn(11) kepamuueckoii memOparoii uccredosana Ha modevhvix pacmeopax conu MnCl,-4H 0 ¢ duanasone e2o Kornyenmpayuii
1,5 — 33,0 me/om’. Yemaroeneno, umo makas memopana modxcem ovuuyams 00y om coedurenuii Mn(Il) oo nopmot e2o ILIIK
6 numbe6oii 600e npu UCxo0noil Konuermpayuu mapeanua 00 4,34 me/om’, pH 8,4, pabouem daéaenuu 1,0 MIla u npodoa-
acumenvrocmu ouucmicu 75 — 100 mun, nasuuuu 6 pacmsope coomeemcmsentio Cl-, HCO, SO/~ u Ca’* ¢ konuenmpayueii
200 me/om’ kaxncooeo u3z uonos. Jlobasnenue Kk UCXOOHOMY pACMEOpPY COAeil, CO0epIUCAUUX BbIUEYKA3AHHbIe UOHbL, NPU 00-
cmuicenuu [1JIK mapeanya ne3HauumensHo 6aUsA0 HA 3A0ePIHCUBAIOULYIO CHOCOOHOCYb KepaMU1ecKoil Memopansl coeQuHeHul
Mn(Il). Ilpu smom ydeavras npou3zgodumensHocmy Memopanst usmensiaco 6 unmepeane 0,16 — 0,20 m*/(m?-u). Tonyuennvie
DPe3VAbMmAamsl MONCHO 00BACHUMb CIEPUMECKUM MEXAHUZMOM 0elicmeUs MeMOPaHbl, OCHOBAHHOM HA PA3HOCMU PA3Mepo8 Yac-
muy, coedurenuii Mn(I1) u nop camoit memoparst, ¢ nOCAOYOUUM GOPMUPOBAHUEM HA ee NOBEPXHOCIU OONOAHUMENbHO20 MO-
Jughuyupyroueeo caos u3 Smux 4acmuy.

Karwuesvie caosa: mukpoguavmposanue, Kepamuueckas Memopana, camooopazyrouascs OUHamu4ecKas memopana, co-
eOuHeHus Mapeanya.

KadyeCTBa TaKMX BOJ BbI3BaHa HAaJIM4YMEM B HUX
COCIMHEHU MapraHia. CornacHo Tpe6OBaHI/I—

BBEAEHUE

Hnsg muUTbEeBOTO BOAOCHAOXeHUS YKpau-
Hbl OCHOBHBIM MCTOUHWKOM SIBJISIIOTCSI ITOBEPX-
HOCTHBIE U TMOJA3eMHbIe MpecHble Boabl. OmHa-
KO OJHa W3 MPUYUH HEYAOBJIETBOPUTEIHLHOTO
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am JACTY 7525:2014 TTJIK mapraHiia B MUTheBOM
BOJIe He MoJixkHa mpeBbitnath 0,05 mr/mm3 [1].

B YkpanHe uCTOUHUKHM MUTHEBOTO BOAOCHA0-
XKeHus 9-Tu obOnacTell coaep:KaT COeIMHEHUS
mapranua, ITJIK kotopbix npesbliieHa B 10 — 20
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OUYUNCTKA BOAM BI CITOJIYK MAHTAHY MOAMPIKOBAHOIO KEPAMIYHOIO MEMBPAHOIO
3 INIMHUCTUX MIHEPAJIIB

TlokazaHa BUCOKa e(peKTUBHICTH Mpouecy ounleHHs Boau Bia crioayk Mn(Il), mo yrBoprotorses ipu pH 8,3 —
8,4, Mmonun(pikoBaHOI HUMU MiKpodiIbTpalliilHO TPyOUaCTO KepaMivHOI MeMOPaHOIO 3 IIMHUCTUX MiHEpaliB,
o po3poosieHa B IKXXB im. A.B. Jlymancekoro HAH Ykpainu. BusHaueHo yMOBY IMHAMi4YHOTO MOAM(IKYyBaHHS
KepaMiyHOT MeMOpaHU MMM CIToJlyKaMu. BUBYeHO BIJIMB Ha PO3/iJI0Bi BIaCTUBOCTI MOAM(iKOBAHOT KepaMiuHOi
MeMOpaHu moyaTkoBoi KoHleHTpalii Mn(I1) y po3uuHi, itoro pH, po6ouyoro Tucky, TpuBaJioCTi OUMILIEHHS BOJIU Ta
n06aBoK pi3HUX cofieif, mo MicTaATh ionu Cl-, SO,>~, HCO,™ i Ca’*. OunuenHs Boau Bix cnoayk Mn(ll) kepamiunoi
MEMOpPAHOI0 [OCIiJXeHAa Ha MOHeNbHMX posunmHax coiai MnCl-4H,O B niamasoni HOro KOHUEHTpauiii
1,5 — 33,0 mr/nm3. BcTaHOBIIEHO, 1110 Taka MeMOpaHa MOXe ouMIaTh Boay Bia crmoiayk Mn(I1) mo Hopmu itoro I'TK
y NUTHi# BOMi IIpM MOYATKOBil KOHIIEHTpauii Mapranuio 1o 4,34 mr/nm®, pH 8,4, po6ouomy tucky 1,0 Mlla i
TpUBaJIOCTi ounneHHs 75 — 100 xB, HasBHOCTI B po3uuHi BianosigHo Cl-, HCO,~, SO~ i Ca’" 3 KoHueHTpali€elo
200 Mr/aM? KoxxHOTO 3 i0HiB. [lomaBaHHS 10 BUXiTHOIO PO3YMHY COJIEN, 110 MICTATH BUILE3a3HaYEH] iOHM, ITPU 10~
cardenHi I'’IK mapraHiiio npakTUYHO He BIUIMBAJO Ha 3aTpUMYIOUy 3JaTHICTh KepaMiuHOI MeMOpaHHU CIIOJYK
Mn(II). TTpu 11bOMY MHUTOMAa MPOAYKTUBHICTHL MeMOpaHu 3MiHIoBataca B inTepsaii 0,16 — 0,20 m3/(M>-ron). OTpu-
MaHi pe3yJibTaTu MOXHa MOSICHUTU CTEPUUYHUM MeXaHi3MOM il MeMOpaHH, 1110 3aCHOBAaHMI Ha Pi3HUII PO3MipiB
yacTuHOK crnojyk Mn(II) i mop camoi MeMOpaHu, 3 mogaabiiuM (opMyBaHHSIM Ha ii TOBEPXHi J0AATKOBOTO MO~
¢iKy04oro mapy 3 I1uX 4aCTUHOK.

Kawuoesi caoea: mikpopinempayis, kepamiuna MemMOpana, camoymeoproganbHa OUHAMIMHA MeMOPaHa, CNOAYKU MAH2AH).
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WATER PURIFICATION FROM MANGANESE COMPOUNDS OF MODIFIED CERAMIC MEMBRANE
FROM CLAY MINERALS

The high efficiency of the process of water purification from Mn(II) compounds formed at pH 8.3— 8.4 modified by
them microfiltration tubular ceramic membrane of clay minerals, developed by ICCWC A.V. Dumansky NAS of
Ukraine has been shown. The conditions for the dynamic modification of the ceramic membrane by these compounds
are determined. The effect on the separation properties of the modified ceramic membrane with an initial concentration
of Mn(II) in the solution, its pH, working pressure, duration of the water purification process and additives of various
salts containing Cl", SO,>~, HCO, and Ca*". Water purification from Mn(II) compounds by a ceramic membrane was
studied on model solutions of MnCl,-4H,O salt in the range of its concentrations of 1,5 — 33,0 mg/dm’. It has been es-
tablished that such a membrane can purify water from Mn(II) compounds to its maximum permissible concentration
in drinking water at an initial concentration of manganese up to 4.34 mg/dm?, pH. 8.4, a working pressure of 1.0 MPa
and a cleaning time of 75 — 100 min, the presence of Cl-, SO,>~, HCO,™ and Ca*" in the solution, respectively, with a
concentration of 200 mg/dm? each of the ions. The addition of salts containing the above ions to the initial solution,
upon reaching the MPC of manganese, did not significantly affect the delaying ability of the ceramic membrane to
Mn(IT) compounds. In this case, the specific productivity of the membrane varied in the range 16 — 0.20 m3/(m?h). The
results can be explained by the steric mechanism of action of the membrane, based on the difference in particle sizes of
the Mn(1I) compounds and the pores of the membrane itself, with the subsequent formation of an additional modifying
layer of these particles on its surface.

Keywords: ceramic membrane, microfiltration, dynamic modification, Mn(II) compounds.

32 ISSN 0204-3556. Ximis i mexnonoeia eoou. 2020, 42, Ne 1



