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YNbTPAOUNBTPALMOHHAS OYUCTKA BOA OT U(VI)
C LCNnoJib3ABOBAHUEM ANHAMUYECKUX MEMBPAH
N3 MOHTMOPWJUJIOHUTA U CZIOUNCTOrO ABOMHOIO
TMMAPOKCUAA Zn-Al-OATA

IIposedennr OnumenvHble UCCA008aHUS NO UCNOAb30BAHUN COPOEHMO8 6 Kauecmee 000a80K 8 YabmpapuibmpayuOHHOM
(YD) npoyecce ouucmru 600 om U(VI). B kauecmee copbenmog ucnonvb308aau npupoOHblii 2AUHUCMbLI MUHEPAl MOHMMOPUA-
aoHum Yepkacckoeo mecmopojicdenus u cunme3uposanHblil YYHKUUOHAAUZUPOBAHHYL COPOEHM — CAOUCHbLI 0BOUHOUL 2U0-
DOKCUO, UHMEPKAAUPOBAHHbIT SmuseHuamunmempaykcychou xucaomoil (Zn-Al-31ATA). Tlokazano, umo kosgduyuenm 3a-
depacusanus yparna memopanoil YTIM-20 ¢ ucnoavzoeanuem monmmopussonuma cocmaensiem 0,88 — 0,91, Zn-Al-3/TA —
0,99 — 0,999, moeda kak 6e3 copbenmos anaroeu4nblii noxkazamens Huxce (0,85 — 0,89). Bvissneno, umo o6semHblil NHOMOK
npu YD-ouucmre ypancooepiucauux 600 8 omcymemeue copoeHmos Haxoouics Ha yposue 82 — 86 om’/(m*), a é ux npu-
Cymemeuy Smom noKasamens YMeHvuaics ot oooux copoernmog 0o 40 — 50 om’/(m?-u). Boia onpedenen 6xkaad copbeHmos 6
npoyecc YD-ouucmru pacmeopos, cooepiucauux ypaH. Yemanoeneno, umo copbeHmul YCHEuHO GblNOAHSAIOM POab OUHAMUYEC-
KOl MemMOpambl, HO UX 8KAAO 8 OCHOBHOM 3A8UCUM OM NPUPOObL U CMPYKMYPbL CAMUX COPOEHMO8, a He ux emKocmu. unamu-
ueckas memopana, komopas oopazyemcs npu ucnonvsosarnuu Zn-Al-3/1TA, 6osee naiomuas u cmoikas, 4em maxkoeas, oopa-
308aHHAS U3 MOHMMOPUALOHUMA, NOIMOMY U npumeHerue Zn-Al-B/TA ¢ YD-ouucmike ypancodepicauux 600 daem cyujec-
MBEHHO AyHuue U cmaoduivHvle pe3yrbmamol. Takce 00H08peMeHHO ¢ u3saeueHuem 0blao U3yUeHO KOHUEeHMPUPOgaHue ypaHd.
[loxasano, umo 6 meuenue eceii YD-ouucmru HadA00ANOCH CYUECMBEHHOE NOGbIUUEHUE COO0EPICAHUS YPAHA 8 CPAGHUMENb-
HO HeboabUIOM 00BeMe KOHUSHMpPama. Ycmanoeaeno, ymo npumeHeHue copoeHmos-000a6ok cnocoocmeyem 3HauumenbHOMY
yayuuieHuto nokazameneil yaompaguivmpayuontoil ouucmiu 600 om U(VI) u nozeoasem konuenmpuposams ypau(VI) c 603-
MOJICHOCIBIO €20 danbHelluell nepepadomku.

Kawueesoie crosa: konuenmpuposanue, monmmopuiionum, copoenmot, ypau(VI1), yrempagurompayus, Zn-Al-EJTA.
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B maxTHBIX BoAax TOPHOPYIHOW ITPOMBIII-
JIECHHOCTU KpPOMe OOJIBIIOro KOJHWYEeCTBa COJei
colepKarcs MOBBLILIEHHBIE KOHLEHTPALUU eC-
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TECTBEHHBIX PaJIUOHYKJIUIOB, B TOM YUCJE ypa-
Ha — OJHOIO M3 HauboJjee OMmacHbIX 9KOTOKCH-
KaHTOB. JIJ1s1 ynajeHusl ypaHa IMIPUMEHSIOT pa3-
JIMYHBIE METObI, B TOM YMCJIE COPOLIMIO Ha pa3-
HOOOpa3HbIX MPUPOAHBLIX (TOpde, OMUIKaXx,
MJIMHAX, MEpresisix, CMEKTUTax, TeTUTe, reMaTh-
Te, ueoauTe [1 — 4]) U CMHTEeTUYeCKUX (MOHOO00-
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VJIBTPA®UIBTPALIIMHE OUMILIEHHSA BO BIJ1 U(VI) 3 BUKOPUCTAHHAM JUHAMIYHUX
MEMBPAH 13 MOHTMOPUJIOHITY TA LIAPYBATOI'O ITOJIBIMHOTO T'JIPOKCUAY Zn-Al-EATA

IIpoBeneHo MOBroTpuBali TOCIIIKEHHS 1100 BUKOPUCTAaHHS COPOEHTIB y SIKOCTi 100aBOK B YabTpadibTpalliii-

Homy (Y®) npoueci ounteHHst Boa Bin U(VI). SIk copOeHTH BUKOPUCTOBYBAIW MPUPOIHUI TIMHUCTUI MiHepas
MOHTMOPUJIOHIT YepKachKOro pooBuIla Ta CHHTE30BaHUM (PYHKIIIOHATI30BaHUII COPOEHT — 1IapyBaTUi MOABIMHUI
riIpoKcua, iHTepKajiboBaHUI eTUiIeHAiaMiHTeTpaolToBoo Kuciororw (Zn-Al-EJITA). [Moka3aHo, 110 KoedillieHT
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3aTpUMYyBaHHs ypaHy mMemopaHoio YIIM-20 3 BUKOPUCTaHHSIM MOHTMOPUJIOHITY cTaHOBUThL 0,88 — 0,91, Zn-Al-
EATA —0,99 — 0,999, Toni sik 63 copOeHTIB aHaI0TiYHM I MoKa3HUK Hkuuit (0,85 — 0,89). BussieHo, 1110 06’eMHMit
MOTiK ipy Y D-0uuIleHHI ypaHBMICHUX BOJ 32 BiICYTHOCTI COPOCHTIB 3HAXOAMBCS Ha piBHI 82 — 86 am3/(M>Tom), a B
X IPUCYTHOCTI LIl TOKa3HUK 3MEHIIyBaBCs 1151 000X copOeHTiB 10 40 — 50 nm3/(m*Tom). byno Bu3HaueHO BKIAI
copOeHTiB y npoliec YM-ounIeHHsT pO3YMHIB, SIKi MiCTATb ypaH. BcTaHOBIIEHO, IO COPOEHTH YCITIIITHO BUKOHYIOTh
poJib AMHamMivyHOi MeMOpaHu ([IM), asie ix BKJ1aa y Tpo1Iec OUUILIEHHS 3/e01IbIIIOTO0 3aIeXXUTh Bill TPUPOIU Ta CTPYK-
Typu caMux cCOpOeHTIB, a He X eMHOCTi. JluHamiuHa MeMOpaHa, sika yTBOPIOEThCS TIpu 3acTocyBaHHi Zn-Al-EJITA, €
GBI IILTHLHOIO Ta CTiliKOI0, HiX JIM, yTBOopeHa 3 MOHTMOPWJIOHITY, TOMY i BuKopuctanus Zn-Al-EJITA B YO-
OYHUIICHHS YPAaHBMICHUX BOJ Ta€ CYTTEBO Kpallli i cTaOiIbHI pe3yabTaTh. TaKoX OJHOYACHO 3 BIUIYICHHSIM OYyJIO BU-
BUYEHO KOHIIEHTPYBaHHs ypaHy. [TokazaHo, 110 MPOTATOM BChoTo Y D-0UnIIeHHS CIIOCTEPIiTasocs CyTTEBE MiIBUIICH-
Hs BMICTY ypaHy y HOPiBHSHO HEBEIMKOMY 00’ €Mi KOHIIEHTpaTy. BcTaHOBIEHO, 1110 3aCTOCYBaHHS COPOEHTIB-100aBOK
CIIpHUsi€ 3HAUHOMY MOKpAaIleHHIO TTOKAa3HUKIB yabTpadinbrpainiiiHoro ouniineHHs Boau Big U(VI) Ta 1o3Bossie KoH-
neHTpyBatu ypaH(VI) 3 MOXIMBICTIO i10r0 MOIAIBIIOI IIEPEPOOKH.

Kawuoesi caoea: konuenmpyeanns, monmmopuionim, copoenmu, ypau(VI1), yaompapinompauis, Zn-Al-EJ[TA.
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ULTRAFILTRATION PURIFICATION OF WATER FROM U(VI) WITH APPLICATION OF DYNAMIC
MEMBRANE FORMED FROM MONTMORILLONITE AND
LAYERED DOUBLE HYDROXIDE Zn-Al-EDTA

Long-term studies have been carried out on the use of sorbents as additive in the ultrafiltration (UF) purification
process of uranium-containing water. As sorbents were used natural clay mineral montmorillonite of Cherkasy de-
posit and synthesized functionalized sorbent — layered double hydroxide, intercalated with ethylenediaminetetraacetic
acid (Zn-Al-EDTA). It was shown the uranium retention coefficient by the UPM-20 membrane using montmorillo-
nite is 0.88 — 0.91, with the use of Zn-Al-EDTA — 0.99 — 0.999, whereas in sorbents absence it is lower (0.85 — 0.89).
It was determined the volume flux in the process of UF purification of uranium-containing water in the absence of
sorbents was at the level of 82 — 86 dm3/(m?h), and in their presence this index decreased for both sorbents to 40 —
50 dm3/(m?-h). The contribution of sorbents into the UF purification process of uranium-containing solutions was
determined. It was established sorbents successfully perform the role of dynamic membrane (DM), but their contribu-
tion into the purification process depends largely on the nature and structure of these sorbents, rather than their capac-
ity. The dynamic membrane formed from Zn-Al-EDTA was more dense and resistant than the DM formed from
montmorillonite, so the use of Zn-Al-EDTA in the UF purification process of uranium-containing water gives sig-
nificantly better and stable results. The process of uranium concentration was also studied simultaneously with the
uranium removal. It was shown that during the entire UF process of uranium-containing solution purification, there
was a significant concentration of uranium in a relatively small volume of concentrate. It has been found that the use
of sorbents as additive contributes to a significant improvement of U(VI) water purification indexes and allows the
concentration of uranium (VI) with the possibility of its further processing.

Keywords: concentration, montmorillonite, sorbents, uranium(VI), ultrafiltration, Zn-Al-EDTA.
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