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ITpu 3HecoseHHI BOIM 3a JOMOMOIOK0 MEMOPAaHHHMX TEXHOJIOTIH, 30KpeMa 3a J0IOMOTO0
3BOPOTHOT'0 OCMOCY, HEOOXITHO MOMEPEAHBO OYMCTHTH BOY BiJl ICIKHX JOMIIIOK Ta MOM SIKIIUTH
ii, TOOTO 3BIJIBHUTH BiJ KaTiIOHIB KaJBIIIFO Ta MarHito, sSKi 3JaTHI NIPH BiANOBITHOMY aHIOHHOMY
CKJIaJli BOJM YTBOPIOBATH OCaJM Ha MeMOpaHaX, [0 BUKOPUCTOBYIOTHCS B armapatax 3BOPOTHOTO
0CMOCY.

Yacto 00 '€eKTOM 3HECOJICHHS € TPUPOAHI BOAM 13 3HAYHUM BMICTOM KaubIlito. Komu
3IHCHIOETBCS 00pOOKa JKOPCTKHUX BOJI, TO HA TMOBEPXHI MEMOpaH MOXYTh YTBOPIOBATUCS OCAIH
cyabdary 1 KapOOHATy KajbIlif0o, IO 3HWKYE MPOAYKTHBHICTh 3BOPOTHOOCMOTHYHOTO
obnasHaHHA. Jlo yKciaa XiMIYHMX €JIEMEHTIB, [0 CHOPHUSIOTh YTBOPEHHIO 0CaIy, MOKHA BiJJHECTH
TAKOX T1IPOKCHIM MapraHilio Ta 3aJi3a.

[Iporec yTBOpeHHsT 0cay BiOYBAEeThCS B TOMY BHIAIKY, KOJH JTOOYTOK aKTUBHHX 1OHIB,
II0 BXOJSATH JI0 CKJIaay OYab-SIKOi MaJOPO3UYMHHOI CIHONYKH, IMEPEBUILYE T00YTOK PO3UYHUHHOCTI,
TOOTO BOJA, IO OOPOOJSIETHCSA, BUABISAETHCA TEPECUYCHOI IMM 3 '€THAHHAM. HaiOimbim
HECTIPUATIMBI YMOBH JJISi CTBOPSHHS OCajy CIIOCTEPIraloThCS y 3acTIHHMX 30HAX amapary Ta
npUMEMOPaHHOMY IIapi PO3YHHY.

BinknaneHHs kapOOHATy KaJIbIlif0 MOSCHIOETHCS BUIYUEHHSIM 3 PO3UYMHY BYTJICKUCIOTH, IO
NPUBOJIMTL JIO MOPYIICHHS BYIJICKHCIOTHOI PIBHOBArM, YTBOPCHHIO HAJUTUINKY KapOOHATHHX
10HIB, SKi BCTYMAaIOTh B PEaKIlil0 3 10HAMH KaJbIlifo. [Ipy Mamii cBOiil pO3YMHHOCTI OTpUMaHHHA
KapOOHAT KaJIbI[iI0 BUITAIA€ B OCAI.

Bin yTBOpeHHs ocaay 3alie)KUTh Mpale3aTHICTh HAIIBIPOHUKHUX MeMOpaH, TOMY IO BiH
3a0WBa€ TOpPH, MOPYIIYE TIAPOJUHAMIKY TEPEMINICHHS TMOTOKY Ta MAacOOOMIH y TPaHHYHOMY
mapi. Y 3B'SI3Ky 3 IIIM CKOPOYYETHCS Yac poOOTH MEMOpaHH Ha YCTAHOBII, a OCKLUIbKH MEMOpaHu
JIOPOT0 KOIITYIOTh, TO I1¢ 301IbIIYE BUTPATH HA OUHUILNECHHS BOIH.

YMOBH CTabIBHOCTI BOIM 3a KapOOHATOM KaNbIlil0 3ajekaTh BiJl 0aratbox (hakTopiB:
TEMITEpaTypH BOJM, KOHIEHTPAIlil KAJIBI[IO, Ty)KHOCTI, 3araJIbHOrO COJICBMICTY Ta BeJmduHu pH.
Mae 3HauYeHHS TAaKOXX BMICT B BOJI JIESKUX IOBEPXHEBO-aKTUBHHMX PEYOBHH, IO 3aTPUMYIOTh
KpHCTaTi3aIliio KapOoHaTy KaJIbIIifo0.

Jlns 3amo0OiranHs 3a0pyaHEHHS MeMOpaH B amaparax 3BOPOTHOTO OCMOCY BOja IOBHHHA
MaTH HACTYIHi MOKa3sHUKKM:MyTHIicTE - [J 0,3;nmepmanranaraaokucmosadicts - [ 10 mr/mqm3;BmicT
3amiza - [ 0,05 mr/mm3.

VY Bunajaky HecTaOUTLHOCTI BUXIHOI BOJIM 32 KApOOHATOM KaJbllif0 HEe0oOXilHa CreliaabHa
00poOKa BO/IH, IO 3HECOTFOETHCS.

IcHy€e nekinbka MeTOIIB 3a0e3MeueHHs CTa0Ii3aniiHol poOoTH 001a THAHHS:

-migkuciaends (00pobka Bou KUCIOTOM);

-MOM'SIKIIIEHHsT BOAM (pearcHTHE abo 3a J0MOMOI0K iI0HHOTO 0OMiHY);

-BBEJICHHS B BOJIy 1HT10ITOPIB YTBOPEHHS OCay;

-MeXaHiuHi QUIbTpH.

OnmHuUM 3 HaWOUIBII PO3MOBCIODKEHUX 3ac00iB 3amoOiraHHs BiAKJIAJACHb KapOOHATy
KaJbI[il0 Ha MeMOpaHax € MiJKUCICHHS BOJM JI0 11 1Mojadyi Ha 3BOPOTHOOCMOTHYHE O0JIaTHAHHS.
Jlo3a KHCIIOTH BH3HAYAEThCS EKCICPUMEHTAIBHUM IIUISXOM 3TiHO 3 OIIHKOK CTallIbHOCTI
KOHIICHTPATY 3BOPOTHOOCMOTHYHHUX allapaTis.

B mpakTtuii 3HeCOICHHS BOJM 3BOPOTHUM OCMOCOM 3HAXOJATh 3aCTOCYBAHHS TEXHOJOT1UHI
CXeMH, SKI repeadadaroTh IMIJKUCICHHS BOAM Ta HACTYIHY ii aeparilo Iepel HaaaHHIM Y


Symbol
Symbol
Symbol

3BOPOTHOOCMOTHYHI amapatd. Ajyie Takuii 3aci0 HE € E€KOHOMIYHO BHTIJIHUM, OCKUIBKH IS
cTabimizamiiHoi 00poOKH BOAM MOTPiIOHI BETUKI 103U KHCIOTH.

PearenTHe TOM 'SKIIEHHS SIK €Tall MONEPETHBOTO OYMIICHHS TPHU 3HECOJICHHI BiAMOBIIHO
HEBEJIMKUX MacC BOJU JOIILHO MIPOBOIUTH 10HOOOMIHHUM CITIOCOOOM.

Jlns Buimyuenns cojeit sxopetkocti (Ca ta MQ) MokHa BHKOpUCTOBYBaTH Na-KaTioHITHI
¢ineTpu. [Ipu mpOMY BaXJIMBO 00paTH HAaWKpaIWii peareHT IS pereHeparlii BiamparboBaHOTO
po3unHy, 100  BHpPIUTH TpoONeMH yTWmi3amii CTOKiB. B Ham dYac mepcrneKTHBHUM
pEreHepaHTOM CITiJl BBAXKATH CYJIb(PAT HATPIKO, BUKOPUCTAHHS SKOTO JIO3BOJSIE OTPHUMATHU TTICIIs
pereHepatii po3uunH, sskuil mictuts rinc (CaSO,[H,0). I'inc MoXxHa BUKOPHUCTOBYBATH B Pi3HHX
ray3sx MPOMHUCIOBOCTI.

3HIDKCHHS 3arajlbHOTO COJIEBMICTY MOXE OYTH JOCSTHEHO 3a pPaxXyHOK IIOCIiJJOBHOTO
MPOTYCKY BOJIM Y€pe3 BOAOBOI-KATHOHITHI Ta aHIOHITHI (QiIBTPH.

Hemonikom TexHoOJOTIT TOM 'IKIIEHHS BOIW B HATPIM-KaTIOHITHUX (iIbTpax € 3HAYHA
BUTpaTa KyXOHHOI COJIi Ha pereHepallito KaTioHITy 1, BIAMOBIIHO, CKUJAHHS 3aCOJIEHUX CTOKIB Y
TIOBEPXHEBI BOJOWMH, IO BUKIMKAE JETpajiaiild BOJHUX JpKepen. Hemonmikom TexHOJIOTIT
00poOKHM BOJM y BOJIEHh-KATIOHITHUX (PUIBTpaxX MpH iX pereHepailii B TaKk 3BAHOMY TOJIOJHOMY
pexumi € Te, mo B kpainax CHJI mis 3aBaHTaxeHHs (DiIbTPiB BUKOPUCTOBYIOTH CYJIb(OBYTLIIIA,
SKE€ Ma€ HU3bKYy OOMIHHY €MHICTh TOTJIMHAHHS, a TaKOX Tajly3b 3aCTOCYBAHHS TUIBKH JUIS
00MEKEHOT0 KJIacy MPUPOTHUX BOJ 3 HU3bKUM CITiBBITHOIICHHSIM GiKap60HaTHo'1' JYXHOCTI BOJH
i cymn eKBIBJICHTHUX KOHIICHTpAIIA XJIOPUIIB 1 Cynb(ariB y BUXiAHINA Bomi. [Ipu 30inbIieHH]
BMICTY XJIOPHIIB 1 Cynb(aTiB BHHHMKAE HeOE3MeKa MOSBICHHS KHCIUX BOA Yy (iIbTpaTi
3a3Ha4eHHX (UIBTPIB i B pereHeparifHux po3unHax.

B mpakruiii 3B0pOTHOTO 0CMOCY HIMPOKE PO3MOBCIOIKEHHS TAKOXK OTpUMau mojidocdaru.
[li pe4yoBMHH HE BOJIOJIIOTH arpeCHMBHUMH BJIACTUBOCTSAMH, JI0 TOYHOCTI iX JO3yBaHHS He
BUCYBalOTh BUCOKHUX BUMOT. OKpiM 11poro noiidocdatu CrpusiroTh yHOBLIbHEHHIO KOpo3ii. [is
crabimizauiiiHol 00poOkM Boxu  3acTocoByroTh rexcamerodocpar Harpiro (NaPO,)gra
tpunonipocpar Harpiro NagP,0,,, Bmict P,Ogy sxkux gocsarae 50-52 %.

OOpoOka BOAM 3 BUKOPUCTAHHAM MPHUCATAOK (OCHOHOBUX CIIONYK € HAWTPOCTIIIOW B
amapaTtypHoMmy o(OpMIICHHI 1 BUMarae HaWHWKYMX eKCIUTyaTaidHuX BUTpat. s peamizarii miel
TEXHOJIOTI1 TOTPIOHI JIMIIE YCTaHOBKA Oaka-BiAMiprOBava, HaCOCIB-7103aTOPIB 1 3MilllyBaya BOJIH,
10 MmiyIarae 00poOIll peareHToM.

Jlns 3amoOirans 3a0pyJHEHHS 3BOPOTHOOCMOTHYHUX MEMOpaH BiJ 3aBUCIUX Ta IHIIHX
PCUOBMH MOXKHA BCTAaHOBUTH MeEXaHI4HI (iIbTpH, SK OJMH 3 €TamiB BOJOMIATOTOBKH Ta
OTpUMaHHS BOJIU noTpioHOT SKOCT1.PO3pi3HAIOTH KUTbKa THITIB
GbiTBTpYyBaHHS . IPOITIKYBaHHS, IUTIBKOBE (DUTBTpYBaHHs, 00'eMHE (DiIbTPYBaHHS.

CydYacHOIW aJbTEPHATHBOK TPAIUIIHHAM CIIOCO0aM TEPEeAIiATOTOBKA BOIH TEpeN
3BOPOTOOCMOTHYHUM OOJaJHAHHAM € TeXHOJoTisA yhbTpadinerpamii. CepemHiii po3mip mop
MeMOpaH (I TIOJOBOJOKOHHHX eneMeHTiB) craHoBuTh 0,03 MKM, TOMYy HE JOWBHO, IO
3aCTOCYBaHHS yIbTpadLIbTpalii 103BoJsAE TapaHTyBaTu 3HaueHHs SD| He Ounbine 3 1 3aUIIKOBY
KajgaMmyTHicTh MeHtre 0,1.

BukopucranHsa ynpTpadinbTpallii mepea 3BOPOTHHMM OCMOCOM Y TIOPIBHSHHI 3IHIIMMH
TEXHOJIOTIIMM Ma€ psJi TepeBar: 3Ha4yHO Kpaile SKICThbOOpOOKHM BHXITHOI BOJAM;HE TOTpPiOHE
BUKOPUCTAHHS BAaITHA;3HIKYIOTBCS BUTPATH CHOXUBAHOI BoAM B 1,5 -2 pasu; 3MEHIIYIOTHCS
eHeproButpatu B 1,5-2 pas3u;3HaYHO 3HWKYIOThCS TPYIOBUTPATH MO OOCIYTrOBYBAHHIO 1 JOTIISLY
Ta MPH LOMY CO0IBaPTICTh MONEPEIHBOT MIATOTOBKU BOJAM 3HUKYETHCS OLTBIN HIK B 3 pa3H.
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