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HWHuCcTuTyT KOoJUTonmHOM XuMun 1 XuMun Boasl UM. A.B. Jlymanckoro HAH Ykpaunsl, . Kues

BbICOKOYDDEKTUBHASA BESOTXOAHASA TEXHOJ1IOINS
noaAroToBKu BOAbI U TOMNJIUBA AJi TIC

Paspabomana evicokospgexmuenas, skoHOMuMHAsT U 0e30MX00HAS MEXHOAO2US OHUCMKU NPUPOOHBIX 600 045
TOC. Ilpedsapumenvhyro ouucmky 600bl OCYW,eCMEAsAU NPU NOMOWU MUKPODUALIMPAUUOHHBIX MPYOUaAmMBbIX Kepamu-
UeCKUX MemMOpan u3 eAuHuUcmuIX MuHepanos, paspabomanuvix 6 UKXXB um. A.B. Jlymaumckoeo HAH Ykpaumusl, ko-
mopule 3a0epiucusant 836elleHHble Beujecmea, coeduHeHus dcene3a u mapeanya coomeemcmeenno Ha 99,9; 99,8 u
60%. Boicokue pazdeaumenviuie c80UCMEA MAKUX MeMOPan 00y ca061eHbl MOOUDUUUPOBAHUEM UX NOBEPXHOCIU NPUMECIMU
6000l 6 8Ude camoodpasyiouelicss OUHAMUYECKOU MeMOPaHbl, KOMOPAsl A6AAAAC, 045 HUX 00NOAHUMENbHbIM bapbepom. Dop-
MUposanue OUHAMUHECKOU MeMOPaHbl CNOCOOCMB08AN0 3A0EPICUBAHUIO CONYMCMEYIOWUX UOHO8, 68 yacmHocmu Ca**, do
24,0%, umo xapakmepHo 015 yAbmpapduAbmpayuoHHbix Memopan. Jlanvreliuiee 0beccorusanue npogeoeHo ¢ UCn0Ab308AHUECM
HU3KOHANOPHBIX 00PAMHOOCMOMUHECKUX MEMOPAH, nputem 0bl10 NOKA3AHO0, YMO 0451 OOCIUICEHUSL CYMMAPHO20 COOEPICAHUS
UOHO8 8 hoONUMOUHOI 600e napomypounnoil yemanosku TOC, cocmasasiowezo 0,5 me/om’, Heobxo0umo npumenenue 08yx
cmaduii obpamuozo ocmoca. Pemenmam emopoii cmaduu o6pamuoeo ocmoca ¢ munepanuzayueii 50 — 60 me/om’ moxcem
Obimb ucnoavzosar ons mexruueckux yeaei na TIOC. Conecodepacanue o6pasyoueeocs nocie nepeoti cmaouu 00pamHo2o
ocmoca pemenmama cocmaguao ~ 3 2/0M°, umo Hedocmamouro 0451 OanvHeiell nepepadomKu 60 6MOPUHHbIE MAMeEPUANb-
Hble pecypcol, mo2da KaK CO8PEeMEeHHbIM HAnPasAeHueM 3auumbol OKpyjicaloueti cpedsl Om MmexHO2eHHO20 8AUAHUS CHUMAem -
cs 6HedpeHuUe cucmem nepepabomku omxo0oe npouzeoocmea. Pemenmam nepgoii cmaduu o6pamnozo ocmoca 0bln CKOHYEH-
mpuposan ¢ nomowbio pazpabomanno2o 6 HKXXB um. A.B. Jlymanckoeo HAH Yxpaunwst anempoduaruzamopa-konyenm-
Pamopa opueuUHaAbHOU KOHCMPYKYUU, 20e Oblau Npeoaodicerbl U 3anameHmo8anbl KOHCMPYKUUOHHbLe UBMEHeHUs N0 CPasHe-
HUI ¢ MUNOBbIMU INeKMPOOUAIU3amopamu. IneKkmpoouanusnas oopabomKa yKazaHHo2o pemeHmama no3eoauna 3a 2,5 u
npu naomuocmu moka 2,5 A/om’ ckonyenmpuposams e2o do ~ 105 e/om’. Takoii paccon moscem 6vimsv nepepaboman ek -
MPOAUZOM 8 2UNOXAOPUM HAMPUS UAU KAYCMUUECKYIO CO0Y U COAAHYI0 Kucaomy. Juaroam ¢ muneparusayuei ~ 200,5 me/om’
u cooepcanuem obue2o op2anuueckozo yenepooa ~ 148,3 me/Om* moxucem Gbimo UCNONB306GH 048 NPULOMOBACHUS 8000~
Ve0AbHO20 CYCNEeH3UOHH020 MONAUGA 05 IHepeemuku u memanaypeuu. Ilpedroxcensl npUHYUNUGAbHBIE MEXHOAOUYECKUe
cxXembl ouucmKu NOOnUMo4HoU 600vl 045 Hyxcd TIC u npueomosaenuss MONAUBHbIX OUCHEPCHBIX CUCMEM HA 0CHOGe Yensl U
0Mx0006 00PAMH020 0CMOCA, COOEPICAUUX OP2AHUUECKUEe GelyecmEBa.

Katouesvie crosa: mukpopuavmpauus, oopammuuiii ocmoc, noonumounvie 600vt TOC, cycnenzuonrnoe monaugo, Y-
obes3apaicusanue, I1eKmpoouaus.
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BUCOKOE®EKTHMBHA BE3BIIXOJHA TEXHOJIOT'TA IMIATOTOBKHY BOAU 1 ITAJTMBA JJIA TEC

Po3spobiiena BucokoedekTBHA, EKOHOMiIUHA Ta O€3BiIX0JHA TEXHOJIOTisI ouMIeHHs npupoaHux Boa ajist TEC.
IlonepenHe ounieHHST BOAM 3MiMICHIOBAIM 3a JOIOMOI0I0 MiKpOoMiIbTpalliiilHUX TPyOUaCTUX KepaMidHUX MeMO-
paH i3 TIMHUCTHUX MiHepaliB, mo po3pobieHi B IKXXB im. A.B. lymancekoro HAH Ykpainu, ski 3arpumyBanmu
3aBHUCJIi PEYOBMHMU, CIIOJIYKH 3aJli3a Ta MaHTaHy BiamoBigHo Ha 99,9; 99,8 ta 60%. Bucoki po3dij0oBi B1aCTUBOCTI
TaKMX MeMOpaH 00yMoOBJIeHI MOAU(DIKyBaHHSIM iX MTOBEPXHi JOMIllIKaM1 BOAY Yy BUIJISIII CAMOYTBOPIOBAHOI IMHA-
MiuHOi MeMOpaHu, 110 Oyia I HUX JO0JATKOBUM Oap'epoMm. DopMyBaHHS IMHAMiIUHOI MeMOpaHU CHPUSIO 3a-
TPUMYBaAHHIO CYITyTHIX ioHiB, 30kpema Ca’", 1o 24,0%, 1110 xapakKTepHO IS yabTpadiabTpaliitHux Mmemopan. I1o-
JaJibllie 3HECOJICHHS MPOBEIEHO 3 BUKOPMCTAHHSIM HU3KOHAIMiPHUX 3BOPOTHOOCMOTHMYHUX MeMOpaH, MpUuIoMy
OyJIO TIOKa3aHo, IO ISl TOCSITHEHHSI CyMapHOTrO BMICTY iOHIB y MiJKUBJIIOUiil BOMAi MapoTypOiHHOI yCTaHOBKU
TEC, mo ctaHoBUTb 0,5 Mr/aM3, HeoOXiTHO 3aCTOCYBaHHS IBOX CTaliil 3BOPOTHOIO OCMOCY. PeTeHTaT apyroi cTa-
Iii 3BOPOTHOTO ocMocCy 3 MiHepadiizanieio 50 — 60 mr/amM® Moxe OYTH BUKOPUCTAaHUI IS TEXHIYHUX IIijeil Ha
TEC. ConeBMiCT peTeHTaTy, 1110 YTBOPIOETHCS TiCJIsI TTePIIoi CTajii 3BOPOTHOTO OCMOCY, CTAHOBUTD ~3 T/IM?3, 110
HEeIOCTAaTHBO IS TTOAAIBINOT MepepOOKM Y BTOPMHHI MaTepiajibHi pecypcH, TOIi IK Cy9aCHUM HampsIMKOM 3aXHC-
Ty OTOUYYIOUOTO CEPEIOBUINA Bifl TEXHOTEHHOTO BILUIMBY BBaXKA€THCS BIPOBAIKEHHS CUCTEM TTepepOOKM BiIXoiB
BUpOOHUIITBA. PeTeHTAT mepiioi cramii 3BOPOTHOrO OCMOCY OYB CKOHILIEHTPOBAHMI 3a JOTIOMOI'0I0 pO3p00JIEHOI0
B IKXXB im. A.B. lymancskoro HAH Ykpainu enekrponianiizaTopa-KOHIEHTpaTOpa OPUTiHAIbHOI KOHCTPYKIIii,
ne Oyau 3alpoIlOHOBAaHI Ta 3aMaTeHTOBAaHI KOHCTPYKILiMHI 3MiHU MOPIBHSIHO 3 TUIMIOBUMU €JEKTpOIiaaizaTopaMu.
EnekTponaianizHa o0poOKa 3a3Ha4€HOIr0 PETEHTATY T03BOJIMIA 3a 2,5 TOA MPU I'YCTUHI cTpyMy 2,5 A/aM® CKOHIIEH-
TpyBaTu ioro a0 ~ 105 r/nm3. Takuit po3cin Moxke OyTH repepoOIeHUI eeKTPOJIi30M Ha TIMOXJIOPUT HATpito abo
KayCTHUYHY COMY Ta XJIOpMIHY KUCIoTy. Jlimoat 3 MiHepaiizaiieto ~200,5 Mr/am? i BMiCTOM 3araTbHOTO OpTaHiYHO-
ro Byrjieuio ~148,3 mr/am* Moxke 6YTH BUKOPUCTAHUI TSI TPUTOTYBAHHS BOJOBYTIILHOTO CYCTIEH31i{HOTO IainBa
IJTSI TOTPed eHEPreTUKM Ta MeTalyprii. 3anpornoHOBaHi MPUHIIIMOBI TEXHOJIOTIYHI CXeMM OYMILICHHS ITiXKUBIIIO-
yoi Boau TEC i mpurotyBaHHS TOTJIMBHUX TUCIIEPCHUX CUCTEM Ha OCHOBI BYT1JLJISI Ta BiIXO/1iB 3BOPOTHOTO OCMO-
Cy, 1110 MiCTSITh OpraHiYHi peUOBUHU.

Karwuosi croea: mikpoginempauyis, 360pomuuii ocmoc, nioxcusniosanrvui 6oou TEC, cycnensiiine naaugo, YD-3neszapa-
JICEHH S, eneKmpooianis.
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HIGHLY EFFICIENT WASTELESS TECHNOLOGY OF WATER AND FUEL PURIFICATION FOR HPP

A highly efficient, economical and non-waste technology of natural water treatment for TPPs has been developed.
Pre-treatment of water was carried out using microfiltration tubular ceramic membranes of clay minerals developed in
A.V. Dumansky Institute of Colloidal Chemistry and Water Chemistry, National Academy of Sciences that delayed
suspended substances, compounds of iron and manganese, respectively, by 99.9; 99.8 and 60%. The high separation
properties of such membranes are due to the modification of their surface by water impurities in the form of a self-forming
dynamic membrane, which was an additional barrier for them. The formation of a dynamic membrane contributed to an
additional delay of concomitant ions, in particular, Ca**, up to 24.0%, which is typical for ultrafiltration membranes.
Further desalination was carried out using low-pressure reverse osmosis membranes, and it was shown that in order to
achieve the required total ion content in the feed water of a steam turbine TPP installation (0.5 mg/dm?), two stages of
reverse osmosis are necessary. Retentate of the second stage of reverse osmosis with a mineralization of 50 — 60 mg/dm?
can be used for technical purposes at thermal power plants. The salt content of the retentate formed after the first stage of
reverse osmosis was ~3 g/dm?, which is not enough for further processing into secondary material resources, while the
introduction of waste processing systems is considered to be a modern direction in protecting the environment from
technological influence. The retentate of the first stage of reverse osmosis was concentrated using the developed in A.V.
Dumansky Institute of Colloidal Chemistry and Water Chemistry, National Academy of Sciences of an electrodialyzer-
concentrator of an original design, where design changes were proposed and patented in comparison with standard
electrodialyzers. The electrodialysis treatment of this retentate made it possible to concentrate it to ~ 105 g/dm? for
2.5 hours at a current density of 2.5 A/dm?. Such a brine by electrolysis can be processed into sodium hypochlorite or
caustic soda and hydrochloric acid. A dilute with a mineralization of ~200.5 mg/dm? and a total organic carbon content
of ~ 148.3 mg/dm?® can be used for the preparation of coal-water slurry fuels for power and metallurgy. The basic
technological schemes of purification of make-up water for the needs of thermal power plants and the preparation of
dispersed fuel systems based on coal and reverse osmosis waste containing organic substances are proposed.

Keywords: microfiltration, reverse osmosis, makeup water of thermal power plants, suspension fuel, UV disinfection,
electrodialysis.
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