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2. Increasing the operational efficiency of natural and waste water softening

Pedepar:

1. Incepraiiio IpUCBSYE€HO BUPIlIEHHIO aKTyaJbHOTO MMUTAaHHS — PO3POOLi Ta BIPOBAI)KEHHIO €KOHOMIUHUX,
ePeKTUBHUX, PECYPCO3a0IAKYIOUNX eJIEKTPOMEMOPaHHUX METO/IiB [IOMSIKIIEHHS BOJU. PO3p06JieHO TeXHOJIOTiI0
OTPUMAaHHS MaJIOOIPKETHOTO TPOMUCJIOBOTO aHOy. BcTaHOBII€HO, 1110 ITPM reHepalii JIyry MeMOpaHHUM
€JIEKTPOJIi30M €(PEKTHUBHICTh BUKOPUCTAHHS CTPYMY 3HAYHOIO MipOIO 3a/IEXKUTH Bifi pH KaToIiTy i, MEHIIOI0 MipoIo,
BiJl TyCTHMHU CTpyMy. BuBeleHO MaTeMaTU4YHy MOZENb 3aJI€KHOCTI €(DeKTUBHOCTI BUKOPUCTAHHS CTPYMY Bifl
IapaMeTpiB eJIeKTpoIi3y. EsekrpomembpaHHa 06pobKa 3HUKY€E XOPCTKiCTb Boau 110 0,4 Mr-ekB/Ky6. 1M (y 4,5 - 6
pasiB eeKTUBHilIE, MOPIBHSIHO 3 pEareHTHO COI0BO-BAIIHSAHOI0 06p06K010). Ocaiy, OTpUMaHi B pe3yJIbTarTi
€JIEKTPOMEMOPaHHOTO IIOM SIKIIEHHSI BOAY, MAlOTh Kpalli (ibTpyBajbHi BIACTUBOCTI, HIX [IPY peareHTHiil 06pooLi.

Bucokuii conemicT Ta XCK cTiuHOI Boziy (IIAXTHUX BOJ, BiANPalbOBaHOI PilHY IifpOPO3PUBY Ta IIJIACTOBUX BOI)



He BILJIMBAa€ Ha nepeoir rnpoiecy enekTpoMeMOopaHHOro nom'skieHHs. CobiBapTiCTh e1eKTPOMEMOPaHHOTO
nom’sikieHHs ckiana 0,39 - 0,29 USD /ky6. M, mo Ha 11,4% - 31% HusKue [10Ka3HUKIB IIPU XiMiYHOMY ITOM SIKIIE€HHI.
Po3pobeHi cxemu pouecy eJ1eKTPOMEMOPaHHOIO IIOM'SIKIIEHHST BOAY M KOHCTPYKLii eJ1eKTPOMEMOPaHHUX

anapaTiB nepe)laHi AJI1 TIPOMUCJIOBOTO BIIPOBAIPKEHHS.

2. The dissertation is devoted to the solution of the topical issue - the development and implementation of
economical, efficient, resource-saving electromembrane methods of water softening. The technology for obtaining
a low-budget industrial anode has been developed. It has been established that in the generation of alkali by
membrane electrolysis, the efficiency of current use to a large extent depends on the pH of the catholyte and, to a
lesser extent, on the density of the current. The mathematical model of the dependence of the use of current on
the parameters of electrolysis is derived. Electromembrane treatment reduces water hardness to 0.4 mg-ekv/cu
dm (4.5 - 6 times more efficient than reagent soda-lime treatment). The sediments obtained as a result of
electromembrane water softening have better filtering properties than reactants. High sulfur content and COD in
sewage (mine water, waste water of hydraulic fracturing and formation water) do not affect the process of
electromembrane softening. The cost of electromembrane softening was 0,39 - 0,29 USD /cu m, which is 11.4% -
31% lower than the indicators for chemical softening. The schemes of the electromembrane water softening
process and the design of the electromembrane apparatus have been developed for industrial implementation.
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