Dueprerrka. M3B. BbICIL yue. 3aBenenuil 1 sHepr. oobemuuennii CHI'. T. 60, Ne 5 (2017), c. 484-492
484 Energetika. Proc. CIS Higher Educ. Inst. and Power Eng. Assoc. V. 60, No 5 (2017), pp. 484492

DOI: 10.21122/1029-7448-2017-60-5-484-492
VJK 621.182.12.001.2.008

O HOBOJi TEXHOJIOTHH MOJATOTOBKH
ropsiueil MUTHEBOM BObI

M. ®. I[mannnonl), M. M. A3I/IMOBal), A. M. I[mannnonal)

l)A3ep6aﬁ;[n<aHCKH171 ApPXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuTeT (baky, Asepbaiimxanckas
Pecy6muka)

© benopycckuil HallMOHAJIBHBIN TEXHUYECKUH yHUBepcuteT, 2017
Belarusian National Technical University, 2017

Pedepar. B crarbe npuBOAATCS CBEACHHUs O HOBOW TexHOJOrMH Cl-aHHOHMPOBAaHHS MPU MOATO-
TOBKE ropsiueil MUTheBON BOJBI. YKa3aHHAs TEXHOJIOTHS B OTJIMYHE OT yMSTYEHHUS BOJBI, TTe BCE
COJIM JKECTKOCTH 3aMEIIAlOTCsl B KATHOHUTE KaTHOHAMU HATPHUs, MO3BOJAET 3aMEHHTh HaKHUIE00-

pasyrome HCOgz- u SO?{ -aHHOHBI B CHJILHOOCHOBHOM aHuoHuTe Cl™-moHamu. B pesynbrare

NIpefoTBpaIacTcs oOpa3oBaHUE HAKUIM Ha IOBEPXHOCTSIX HarpeBa IOJOTpeBaTeNeil Tropsaero
BojocHaOxeHus. TakuM 00pa3oM, LEHHBIE AN YEIOBEYECKOTO OPraHW3Ma KaTHOHBI KECTKOCTH
OCTAIOTCS B COCTaBE BOJIbI, M €€ KaueCTBO YAOBIETBOPAET KaueCTBY MUTHEBOH BOJBI. YUHUTHIBAs
BaKHYIO POJIb KaJIbLUs M MarHUs JUIs YelloBeueckoro opranusma, B I'epmanuu n Typuuu orpa-
HUYMBACTCS MUHHMAJIbHOE 3HAUEHHE KAaTHOHOB XXECTKOCTH B IHTHEBOH BOJE COOTBETCTBEHHO
o 2,85 u 7,50 mr-oks/n. Ilo manHeiM BeemmpHO# opraHW3amuy 31paBOOXpaHCHUS, B COCTaBe
MMUTHEBOM BOJBI KOHIIEHTPAIMS KAaTHOHOB MarHWsl M KaJbIHs PEKOMEHIYETCS COOTBETCTBEHHO
B mpenenax 10—(20-30) u 20-50 mr/n; MHHHMaIbHOE 3HAaUYCHHE OOLIEH JKECTKOCTH 2—4 MI-3KB/II.
CornacHo pa3pabOTaHHOI TEXHOJIOTUM MUTHEBas BOJA MOCIEAOBATENHHO B HANPABICHHU CBEPXY
BHHU3 TIPOIYCKACTCS Yepe3 MEXaHMUECKUH U XJI0Op-aHHOHUTHBIH GuibTphl. B mocienHeM ocHoBHas

yacte HCO3- u SO?{ -HOHOB BOJ(bI 0OMeHHBaetTcs Ha Cl-aHnons! annoHuTa. Jlanee Boga cobu-
paercs B 0aK, OTKyJa HACOCOM 4epe3 annapaT yIbTpapuoNeToBol Ae3uHpEKIUN HOJAETCs B HO-
JorpeBaTens ropsyero BopocHaOkenus. Ilocie MCTOIIEHHS aHMOHHTA SOi_- n HCOj3 -anno-

HaMH OCYILECTBJIAETCS ero perenepaius pactBopom (8-12)%-it NaCl. Mznaratorcs pe3ynbrarsl
uccnenosanuii annonntamu Purolite A200EMBCI u AB-17-8. Otmeuaercsi, YTO NPH yIEIEHOM
pacxoze COlM Ha pereHepanuio okosno 45-55 KoM pabouast oomennas emxocts A200EMBCI
nonydaerca B npenenax 300-370 r-9KB/M’. IIpu aHMOHMPOBAaHMM BOJBI OCTaTOYHAS KOHLIEHTpa-

st HCO3 -uoHoB u3meHsnach B npenenax ot 0,5 1o 3,2 Mr-3ks/n. CpeaiHss KOHIEHTPAlUs 3THX

AQHMOHOB TIPH MCXOJHOM HX 3HA4eHHH, paBHOM 4,4 Mr-oKB/J, MOJNy4miach B mpenenax or 1,8
J10 2,2 MI-3KB/J1.
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On a New Technology of Preparation
of Hot Drinking Water

M. F. Jalilov”, M. M. Azimova®, A. M. Jalilova®
Y Azerbaijan University of Architecture and Construction (Baku, the Azerbaijani Republic)

Abstract. The present article contains information concerning the new Cl-anionization technology
in the preparation of hot drinking water. In contrast with water softening, that replaces all the
hardness salts by sodium cations in the cation exchanger, this new technology makes it possible

to replace incrustating HCO3- and Soff-anions in a strong-base anion exchanger by Cl™-ions.

As a result, the incrustation on the surfaces of heating hot water heaters is prevented. Thus, cations
of hardness that are valuable for the human body remain in the water, the quality of the latter con-
forming to drinking water quality. Considering the important role of calcium and magnesium in
the human body, in Germany and Turkey the minimum value of hardness cations in drinking water
is limited to 2.85 and 7.50 mg-Eqv/l, respectively. According to the World Health Organization,
in the composition of drinking water, the concentration of cations of magnesium and calcium is
recommended, respectively, within 10—-(20-30), and 20-50 mg/l; the minimum value of total hard-
ness is 2—-4 mg-Eqv/l. According to the developed technology drinking water is passed consistently
in the downward direction through the mechanical and chlorine-anionite exchanger filters. In the

latter, the main part of HCO3- and SOj7 -water ions are exchanged for Cl-anions of anionite.
Then the water is collected in the tank, from where it is pumped to the hot water heater through the
ultraviolet disinfection unit. After the depletion of the anionite by SOz - and HCOj -anions, it is

regenerated by a solution of 8-12 % NaCl. The results of research by the anion exchangers Puro-
lite A200EMBCI and AB-17-8 are plotted. It is noted that when the specific consumption of salt
for regeneration is of about 45-55 kg/m?®, working exchange capacity of the A200EMBCI occurs
to be in the range 300-370 g-Eqv/m®. For anionization of water, the residual concentration of

HCOj3 -ions are changed from 0.5 to 3.2 mg-Eqv/l. The average concentration of these anions
occurs to be between 1.8 and 2.2 mg-Eqv/I, when their initial value is 4.4 mg-Eqv/I.

Keywords: technology, Cl-anion exchange process, drinking water, exchange capacity, specific
consumption, consumption of salt, regeneration, purification, anionite, cations of hardness, bicar-
bonate ions, water quality, H-cation exchange, softening, concentration
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BBenenue

IIpu HOpMaNbHOW KU3HEJAEATEIBHOCTH YEJIOBEUECKOMY OpPTaHU3MY 3a OJIMH
JIeHb, TI0 Pa3HBIM OIleHKaM, Tpedyetcs ot 1,5-2,5 mo 6,0 1 Boabl. YKa3aHHOE
KOJIMYECTBO BOJABI MOCTYNAET B BUAC XKUAKOCTH, B COCTABE IUIIM, a HE3HAUU-
TeJbHasl 4acTh 00pasyercs B opranusme. JKHIKOCTh B OPTaHU3M IOCTYIMAaeT B
OCHOBHOM B BHJIE MTUTHEBOW BOJBI. PallnOHATBHBIN PEKUM MOTPEOJICHUS MTUThE-
BOH BOJIBI C HOPMAaJbHBIM XHMHYECKHM COCTABOM OOECIeYMBaeT OJIarompusT-
HBI BOJIHO-COJICBOM OayaHCc B opranusMme. [103ToMy BO BCeX CcTpaHax Mupa K
Ka4yecTBY NMUTHEBOM BOJBI MPEIBSBISIOTCS CleUaibHble TpeOoBaHus. B Hei
OrPaHUYMBAETCS COJIECOACPKAHUE KOHLEHTPALMY KATUOHOB, aHUOHOB U JIPYTUX
mokazareiie. OJuH U3 BaXKHEHIINX KOMIIOHEHTOB IHMTHLEBOH BOJBI — KOHIICH-
TpaIus KaTHOHOB JKECTKOCTH KaJIbIIUA U MarHusl.
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Kak wm3BecTHO, Ba)KHEHIIAs COCTABIISIIOIIAsS KOCTEH W 3yOOB dYEIOBEKa —
kanpiuii. OH BaXKGH TakXke JUisl 00ECIeYCHHs HOPMAIBHON paboOThl cepila,
BHYTPHUKJIETOYHOI Tepenayn MHPOPMAIH, CBEPTHIBAEMOCTH KPOBU H SIBISETCS
PETYISITOPOM HEPBHO-MBIIIIEYHOMH BO30YIMMOCTH.

HemanoBaxHoe 3Ha4eHHE TSI YEIIOBEYECKOTO OpraHM3Ma UMEIOT TakkKe Ka-
THOHBI MarHus. OHU ABJISFOTCS KOPakTOpoM U aktuBaTopoM He MeHee 300 dep-
MEHTATHBHBIX peakinuid B opraHusme. [lo gaHHbeIM BcemupHOl opraHu3aruu
3apaBooxpaneHus (BO3), medhunuT KaapIiusd W MarHus B OpPTaHH3ME UYeIOBEKa
JIaXKe B Pa3BUTHIX CTPaHAX MHUPaA HE MOXKET KOMIICHCUPOBATHLCS MPOAYKTaMH ITH-
TaHus1, 0OCOOEHHO €CJIM IMTheBast Boaa OelHa 3TUMH KaTHoHaMu [ 1-5].

VY mronei, melomux 00ECCONeHHYI0 BOAY, MOMYYCHHYIO, HAlpUMeEp, B JI0-
MaIlTHIX OOpaTHOOCMOTHYECKHX allfaparaxX, OT(WUIBTPOBAHHYIO 4Yepe3 M3BeCT-
HSK, HaOJFOMaeTcsl HeXBaTKa KaJbIUsd W MarHWs B OpraHu3Me. YKazaHHOe OBLIO
BhIsIBJIICHO B ropoje llleBueHko, rne y Jroei HaOJIOANIUCh TOHUKCHHAS
aKTUBHOCTH IIeNouHoi (ocdaTaspl, yMeHbIIEHHE KOHIEHTpanuu ¢ocdopa
Y KaJIbIIMS B TUIa3Me U JACKaIbIU(UKAIINS KOCTHON TKaHU.

Ecnu HEmoCcTaTOK MOCTYIIIEHUS HEKOTOPBIX BEIIECTB B OPTaHNU3M IPOSIBIISIET
ce0sl CIyCTsl HECKOJIBKO JIET, HEJJOCTATOK KaJIBITUS U MarHusi OOHapy>KUBAeT ce-
051 ropa3mo ObICTpee — C YBEIMUYEHHEM KOJIMYECTBAa OOJIBHBIX C MPOOJeMaMU
CEPIIEYHO-COCYOUCTON cuctembl. K mpumepy, MOXXHO OTMETHUTh HaceleHHe
Uexun u CnoBakuu, ucnonb3oBasinee B 2000-2002 rr. Bogy OT LEHTpaJbHON
CHUCTEMBI BOJOCHAOXXEHUS, T/Ie ee 00paboTKa OCYIIECTBISIIACH Ha 00pPaTHOOC-
MOTHYECKHUX alnapaTax. YBeJIHYMIOCh YUCIIO JIOACH ¢ cepIeuHO-COCYAUCTHIMH
3a00JICBaHUSIMH, Y MHOTHX HaOIIOAAINCh YCTAJIOCTh, cI1ab0CTh, MBIIICYHBIE CY-
noporu [1, 2].

YnotpebnsaTh BoAy, OCIHYIO KaJlbIMEM W MarHUEeM, OCOOCHHO BPEIHO IS
JIeTe 1 JKeHIIMH. Y JIeTel MOBBIIIAETCS PUCK MEPETIOMOB, ITPOUCXOIAT HEHPO-
JISTCHEPATUBHBIC U3MEHEHUS. A Y KCHIIIUH 3TO HPUBOJUT K MPEXKICBPEMEHHBIM
poJlaM ¥ CHH)KEHHOMY BECY HOBOPOX/ICHHBIX JIETEH.

Y4uuTeIBas CTOIH BXXHYIO POJIb KATHOHOB KAJIBIIWS M MarHUsl IS YelloBede-
CKOI'0 OpraHu3Ma, HEKOTOPBIMHU rOCyJapCTBaMH, TakuMH Kak ['epmanus u Typ-
1usi, OBLIIO OrPaHUYCHO MUHHMAIFHOE 3HAYCHHE KAaTHOHOB JKECTKOCTH B MUThE-
Boi Boje. Hampumep, B I'epmaHuM, 0 HEKOTOPBIM JMUTEPATYPHBIM JIAHHBIM,
MUHUMAaJIbHAs KOHIIEHTPAIUS KECTKOCTH B IMUTHEBOH BOJIE OTPaHUYHUBAETCS
3HadeHueM 2,85 mr-oke/n. B Typuum pekoMeHIyeMble 3HAYCHUS KATHOHOB
JKECTKOCTH KaJIbI[USl U MarHUs COOTBETCTBEHHO paBHBI 5,0 u 2,5 Mr-3KkB/1, a J10-
mycTUMasi MakCUMallbHasi o0Imas >kectkocTh 10 Mr-ske/m. Takoe ke Makcu-
MajJhbHOE 3HAYCHHE KECTKOCTH 3HaunTcsa W B HopMmax BO3. Cormacao BOS3,
B COCTaBE MUTHEBOM BOJIbI PEKOMEHIYIOTCSI KOHIICHTPAIIUH:

— KaTHOHOB Maruusi — MUHUMaibHoE 3Hadenne 10, makcumansaoe 20—-30 mr/im;

— KaTUOHOB KaJbI[Usl — MUHUMallbHOE 3HauyeHue 20, onTUMalbHOE 3HAYe-
Hue 50 mr/m;

— MHHUMAJIbHOE 3HaYCHUE 00IIeH )KeCTKOCTH 2—4 MT-3KB/II.
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B Poccuu, Hanmpumep, JUIsl TUTbEBOM BOJIbI HELIEHTPATM30BAHHOTO U IIEHTpa-
JM30BaHHOTO BOJOCHA0XKEHHSI MMEIOTCS OIPAaHMYCHHS TOJBKO 10 MaKCHMallb-
HOMY 3HaueHHIO oOIeil xectkocTH, paBHOH 7—-10 mr-sks/n [6-8]. Mmerorcs
OTpaHUYEHUs U N0 MUHUMAaJIbHOMY 3HaYCHHUIO OOILIEH jKeCTKOCTH BOJbI, pacha-
COBaHHOU B eMKOCTH — 1,5 mr-sks/n [8]. OTcyTcTBHE OrpaHMYECHHS 110 MHHU-
MaJIbHOMY 3HA4€HHUIO OOLIEeH XKECTKOCTH B OCHOBHOM CBSI3aHO C IpeAoTBpallie-
HUEM HakuneoOpa3oBaHMs Ha TENJIONEepPEAAIOIIUX [IOBEPXHOCTSIX HarpeBa ycra-
HOBOK IIOATOTOBKH IOPsSiYEH BOJIBI.

OcHoBHAafl YacTh

Kak m3BecTHO, 9acTh TUTHEBOI BOJIBI B KBAPTUPHI TIOJIAETCS B TOPSYEM BH/IE.
VYkazaHHas BoJa rpeeTcs B MOJOTPEBATENSIX TOPsYero BOAOCHAOKEHHs Ha Tell-
JIOTIEPEAAIOUINX MOBEPXHOCTAX, Ha KOTOPBIX OCAXKIACTCS HAKWIb. YUHUTHIBaS,
9T0 KO3(P(PULIUEHT TEIUIONPOBOIHOCTH HAKHUIIN B ACCATKH pa3 MEHBLIE, YeM Jia-
TYHU WIN CTajld, U3 KOTOPBIX OOBIYHO M3TOTABIMBAECTCS MOBEPXHOCTH HArpeBa
rmojorpeBaTesnieil, 3T0 MPUBOAUT K CHIDKEHHIO WX TEIUIOBOM IMPOW3BOIUTEIH-
HocTH. KpoMe Toro, mpoucxXoquT oca)<ieHHE HAKWUIH Takke B TPyOOIpOBOIAX
ropsiael BOJbI, YTO MOBBIIIAET WX THAPABINYECKOE COMPOTHBIIEHUE, B pE3yIIbTa-
T€ yYMEHBIIIACTCS Pacxoji Topsdeit BOIbI, MOoJaBacMoOi moTpeduTensMm. MHorma
3TO MPUBOJAUT K MOJHOMY 3aCOPEHHUIO CEUEHUS TPYO HAKMIIBIO U MPEKPALICHHUIO
MOJa4u ropsiueii BOABI.

OO0pa3oBaHue HAKUIHM ropaszfo OoJbllle BPEIUT ammaparaM MOATOTOBKH IO-
psiueii BoAbl, HAIPUMEP Ha AJIEKTPO- WM ra30HArpeBaTesx, Iae CpeIHUN TeM-
nepaTyprH‘/'I YPOBE€Hb 3HAYUTECIIBLHO BBIIIC, YEM Ha BOAOBOAAHBIX WJIK XK€ ITapO-
BOOSHBIX TOAOTPEBATEIIAX. O6p330BaHI/Ie HAKHUIIM Ha IOBEPXHOCTH HArpeBa 3THUX
anmapaTroB IMPHBOAUT K YXYIIICHUIO Yy HHUX KOA(QHUIMEHTa Teruionepeaadmn,
B pe3yJIbTaTe 4ero MPOUCXOIUT MOBBIIICHHE TEMIIepaTypsl MeTaia, qedopma-
LU, Pa3yIIOTHEHUE HarpeBaeMbIX YaCTeH U BBIXOJ UX U3 CTPOS.

g cHMKeHus1 HakumeoOpa3oBaHHs B MPOIECce MOATOTOBKU TOpsiueii BOIBI
NPUMEHSIOTCS pa3IndHble TeXHOJOrMH. K HUM MOXXHO OTHECTH MOAKHCIICHUE,
H-xaTnoHupoBaHUE B «TOJIOMHOM» pPEXHME pereHepallii, MarHUTHYH o0pa-
00TKy, 00pabOTKy BOIBI MarHE3UTOM | T. 1. [9-11].

OmHako BCE 3TH METO[bI, KPOME MAarHUTHOW OOpaOOTKM U MOIAKUCICHUS,
MpeycCMaTpUBalOT CHIDKEHHE KOHLIEHTPAlMd KaTHOHOB >KECTKOCTH B 0Opaba-
THIBAEMOM BOJIE, MHOT/IA JIa)K€ HUXKE JONMYCTUMOr0O MHUHHUMAJbHOI'O 3HAYEHUS.
B HexoTOpBIX Citydasix IS MpeloTBpaieHus: 00pa3oBaHUs HAKHUIIA HA TIOBEPX-
HOCTSIX HarpeBa ammapaToB MOJATOTOBKU Topsdeil BOABI OCYIIECTBISETCS TIOJ-
HOE yMsTrdeHHe HarpeBaeMoil BOIbI, KOTOPOE HEJOIYCTHUMO TI0 BBIIIEU3IOKEH-
HbIM npuarHaM. [IprMeHeHne e MeTo1a IOJKHUCIICHHS He BCeTja TIPeICTaBIIs-
€TCA BO3MOKHBIM, OCO6€HHO Ha OpCANpUuATHAX, I'I€ UCIIOJIb30BaAHUE KUCIIOTHI
KaK arpeccCUBHOTO peareHTa He AONycKaeTcs. MeToJ MarHUTHOH o0paboT-
KM BOJbI HE BCCTra AACT IMOJIOKUTCIIBHBIC PE3YJIbTAThl U IIO3TOMY PEAKO IpU-
MCHACTCA.
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M3BECTHO, YTO HAKHUIIb B OCHOBHOM COCTOHMT M3 KaTHoHoB Ca”" n Mg™*, aHu-
oo CO5”, OH™ u SO . OcHOBHBIE TEXHONOTMM OOPAGOTKU BOABI MpPEy-

CMaTpHBAIOT CHIKeHHe katnoHos Ca’* u Mg®* B 06pabarsiBaeMoii Boie.
[IpennoxxeHHass HOBas TEXHOJIOTHS TMOJTOTOBKU BOJBI JJISL TOPSYETO BOO-
CHaO)KCHHS TpeayCMaTpPUBAET CHIDKCHHE B 00padaThIBacMOM BOJIC KOHIICHTpA-

MK HakuTIeoGpasyromux He katnoHoB Ca”* m Mg, a anmonoB SO2~ u HCO; ;

U3 TIOCJICTHETO 00pa3yroTCs CO;‘- u OH™ -moHBI. YKa3aHHBIA TpoIEecC OCy-

IICCTBISETCSI HA BBHICOKOOCHOBHBIX AHMOHWTAaX, OOBIYHO MHINECBOTO KAauyecCTBa.
AHVOHHTHI IIPH 3TOM PETCHEPUPYIOTCS PACTBOPOM JIETKOJIOCTYITHOTO, Hearpec-
CHBHOT'0 | IIUPOKO pactpocTpaneHHoro pearenra NaCl.

W3sectHa texHosorus Na-Cl-noHupoBaHus BOJIbI, COTJIACHO KOTOPO# B 00-
pabaTbiBaeMO¥ BOJIE OJJHOBPEMEHHO IPOUCXOJUT CHUKCHHE YKECTKOCTH U IIle-
nouHoctu [6]. [ms storo obpabarbiBaemas BOAa IOCIIEINOBATENHHO MPOITYC-
kaercsi depe3 Na-katrmoHuTHbIe (GuiIbTpsl mepBoil crymeHu, Cl-aHHOHHTHBIC
n Na-xkatnoHuTHBIE (PUIBTPEI BTOpOW cryneHd. B ormmuane ot Na-karnoHmpo-
BaHUsI, B IIPOIIECCE ATOTO MPOUCXOUT PE3KOE MOBBIINICHIE KOHIICHTPAIMH KaTH-
OHOB JKECTKOCTH TIOC/IE WX MPOCKOKAa B yMmsrdeHHod Boje, Cl-aHnoHUTHBIC

(uIbTpE paboOTAaOT C ONMPEJENCHHBIM 3HAYCHHEM IMPOCKOKa HCO; -HOHOB,

W OCHOBHAsI 9acTh OYHIIICHHOM BOJBI COACPKUT ITPOCKOYUBIIHNEC HCO; -~aHUOHBI

¢ koHentpanueit 1,0—1,5 Mr-ske/i1. ITosToMy yKa3aHHast TEXHOJOTHS IIPUMEHSIETCS
B KOTEJIBHBIX, TJIe TpeOyeTcss CHIKEHUE IEIOYHOCTH BOJIbI 10 1,0—1,5 Mr-ake/n [6].
Od4eBHIHO, YTO TAKYI0 BOJY NMHTH HENb3sd. [103TOMy HCIIONIB30BaTh TEXHOJO-
ruro Na-Cl-nonnpoBanus BOIBI JJIs TOPSAUETO BOJOCHAOKEHUS HE TPEICTABIISA-
€TCSI BO3MOYKHBIM.

IMpumMeHeHne e TpeagaracMoil HoBo# TexHomoruu Cl-aHHOHUpOBaHMS
JUTSE TIOJTOTOBKH BOJIBI, TIOJ]aBacMON Ha ropsdyee BOJOCHA0XKEHHUE, MO3BOJISCT

CHU3UTh B 00padaThIBacMO BOJEC KOHIICHTPAIIUU SOAZ[- u HCO; -annoHoB 1

MPEIOTBPATUTh WM JK€ PE3KO YMEHBIIUTh HAKUIIEOOpa3oBaHHE B CHCTEME
TOpsTYET0 BOAOCHA0KCHMS.

Cxema OCyIIECTBICHHUS MpeIaraeMoil TEXHOJIOTHW TIOKa3aHa Ha puc. 1.
Kak crnemyer u3 pucyHKa, MUTheBas BOAA, MOCIEIOBATENLHO B HANpPABICHUHU
CBEpXY BHM3 MPOIYCKAeTCs Yepe3 MEXaHHMYECKHH M XJIOP-aHUOHUTHBIA (HUIIb-
Tpel. B MexanmueckoM ¢QUIBTpE OHA OYMIIAETCS OT MPUCYTCTBYIOIIMX B HEH
BO3MOXKHBIX MEXaHHMUYECKHX NpUMecei. B Xiop-aHHOHUTHOM GHUIIBTpE IPOUCXO-
JIUT aHUOHHBIA OOMeH. 37ech OCHOBHasl 4acTh Cynb(daT- u OMKapOOHAT-HOHOB
BOJIbI OOMEHUBAETCS Ha XJIOp-aHMOHBI aHWOHUTA. [lanee Boga cobupaeTcs B Oak
00paboTaHHOW BOJBI, OTKY/a HACOCOM uepe3 ammapar yJabTpaHroieTOBOH ae3-
nH(EKINY MoaeTCs B MOI0OTpeBaTess ropsiuero BogocHabxenns. [locie Harpe-
Ba JI0 YCTAaHOBJICHHOTO 3HAYEHHWS TEMIEpaTyphl OHA MOAAETCSA MOTPeOUTEIIM
ropsiueii BOAbL.
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TMocne ucromenus anuonuta SO; - u HCO; -aHHOHAMH OCYyIIECTBIAETCS
ero perenepanus pactBopoM (8—12)%-it moBaperHo# comu. CKOPOCTH IMPOITyC-
KaHHS pacTBOpa COJIHM Yepe3 3arpy3KHd aHMOHHUTA IPUHUMAETCS 4—6 M/4.

Vunreisas, uto npu o6pabotke gacts SO; - 1 HCOj -aHHOHOB BOBI 3aMe-
I[AETCS XJIOP-MOHAMU W3 aHMOHMTA, BOJIA TIPH €€ HarpeBe CTAHOBUTCS MEHEe orac-
HOM MO OTHOMIEHMIO K BBINAJEHHIO U3 Hee Hakumu. Takum oOpasoM, KOJIMYECTBO
HaKMIIY, BBINAJAIONIEH HA TOBEPXHOCTU HArpeBa MOAOIPEBATeNs IOPSYEro BOJO-
CHa0eHus U B TPYOONPOBOIax ropsiyeil BOJIbl, 3HAUMTEILHO YMEHBILAETCS.

PactBop Bbak
[TuTheBas .
NaCl 0bOpaboTaHHON
BOJIBI
Ha ropsuee
BOJIOCHA0XKeHHE

MexaHu4ecKuit

i

¢bueTp
/ —~=-- 13 koTa
Cl-annoHUTHBIH — Ilonorpesarens
¢ueTp Y A ) ropsiaero BoJ10-
. apar yasrpagpuo- CHAGKeHUs
OtpaboTaHblit — jeropoii nesundex- !
pereHepanuoHHbII MM BOJEL B xoresn

pacTBop

Puc. 1. Texnonorudeckas cxema 00pabotku Bojsl Cl-aHnoHHpOBaHHEM

Fig. 1. Technological scheme of water treatment with Cl-anion exchange process

Jns ompeneneHus TEXHOJIOTUYECKHUX MapaMeTpPOB Mpolecca XJIOp-aHHOHH-
pOBaHUs BOIBI MPOBOIWINCH IKCIIEPUMEHTAJIbHBIE MCCIIEOBAHMS Ha OMBITHON
YCTaHOBKeE, I/i¢ BIIepBble Obljla BHEAPEHA NpeAoKeHHass TeXHonorus. OnbITHas
ycTaHOBKa cocTtosna u3 ¢uubtpa pasmepom D16""xH65"” ¢ aBromarmue-
CKAM 3JICKTPOHHBIM KllamaHoMm ympaeieHus. OH ObUI 3arpyeH CHIBHOOC-
HOBHBIM aHHOHHTOM TIHIEBOro kKauecTBa (upmer Purolite A200EMBCI 06s-
emoM 125 1. Ha oOpaboTky momaBaiach mpecHas MUThEBasi BOJA C HMCXOAHOM
men0YHOCThI0 4,4 Mr-3kB/1. IIpy 00paboTKe CHMXKATUCh KOHLEHTPAaLUU Kak

SOi‘-, tak 1 HCOj; -nonos. OTKIIOUYEHHE aHMOHHUTA HA PETEHEPALHIO OCY-

MICCTBJIAJIIOCH MMPU MOBBIIICHUNW KOHICHTpAUKN HCO; -HOHOB B 06pa6OTaHHOﬁ

Boze 110 3,2-3,5 mr-akB/1. O0beM 00pabOTaHHOW BOABI U3MEPSIICS CYCTUYMKAMM,
YCTAHOBJICHHBIMU Ha JIMHUU OOPabOTaHHOW BOJBI M HA YIPABIISIONIEM Kiama-
He. Perenepanus anmonuTa ocymectBisuiack 10%-M pacTBOpOM MOBapeHHOM
COIIM C yHENbHBIM PacxomxoM 25, 50 u 75 Kr/M° U €O CKOPOCTBIO (DHIIBTPOBa-
Hust 10 m/9. [TomydeHo, 4TO ¢ MOBBIICHHEM 3HAUCHHS YJEILHOIO Pacxoja co-
mu ot 25 mo 75 kr/m® paGodast 0GMEHHAs €MKOCTb IOTINIOIICHHS AHHOHWTA

110 HCOj -MOHaM IOBBIIIACTCS OT 144 10 395 r-3kB/M°.

OKcIutyaTtanysis aHUOHUTHOTO (PHUIBTpa B TEUEHHE MOJIYTOpa JIET IMOKAa3bl-
Bana 3¢ dekTuBHOCTL HaHHOW TexHosoruu. IIpum sToM pabouas oOMeHHasT eM-



M. @. [[canunos, M. M. Azumosa, A. M. [xcanunosa
490 O HOBOI TEXHOJIOT'MU OJTOTOBKH ropsiued MUTHEBOI BOJIbI

KOCTh TIOTJIONICHUS aHWOHWUTA TPU YACIHHOM pacxXoJie COJIM Ha pereHepa-
o 45-55 kr/m® monyumnace B mpegenax 300370 r-ske/m°. Jlo BKIFOYEHHMS
B pabOTy YCTAaHOBKW aHHOHUPOBAHHS BOJIBI TPYOOTIPOBOJIBI FOPSIUEH BOJIBI YACTO
3a0UBATUCh HAKHITBIO, a TIOJOTPEBATENH MPOMBIBAINCH Yepe3 KaxkIble TpH-
yeThipe Mecsra. CeTKH cMecuTeleld ropsdeil W XOJOJHOW BOJBI OYHUIIATHCH
OJIMH pa3 B HEEIIIO.

ITocre pecaTUMECSYHOHN SKCILTyaTalli aHUOHHUTHOTO (IIBTPAa BCKPBLIU
TPYOOIIPOBO/BI TOPSYEH BOJBI, B KOTOPBIX HAKWIU TPAKTUYCCKH HE OBLIO.
HesnaunTenbHOE KOJMUYECTBO HAKUIN HAOIIOAATIOCH B IIOIOTPEBATEISAX TOPSTUCi
BOJIbI. CMECHTENBHBIE CETKH CTAIIM MPOYHIIATE KK MECSII.

HpI/I AHMOHHUPOBAHWU BOABI OCTaTOYHasA KOHUICHTpAUA HCO; -HOHOB HU3MC-

Hsnach B mpeneiax ot 0,5 1o 3,2 Mr-ske/i. CpeiHss KOHIICHTPAIHS 3TUX aHHUO-
HOB MIPU MCXOJTHOM WX 3HAYCHHH, PAaBHOM 4,4 MT-3KB/II, TIPHU 3TOM IIOJIyYUIaCh
1,8-2,2 mr-skB/n. OuH U3 XapaKTEPHBIX MPOIECCOB AHUOHUPOBAHUS BOJIBI T10-
Ka3aH Ha puc. 2.

AHAIIOTUYHBIE PE3yNbTaThl TONTYyYEHBl TaKXKe MpH 3arpy3ke GuibTpa aHuo-
autoM AB-17-8. Ilpm 3arpy3ke ammonutoM AB-17-8 ocTtatouHoe 3HaucHHE
OMKapOOHAT-HOHOB MOTYYWIIOCh Ha 10—15 % MeHbIe, yeM NMpu aHKOHUPOBAHUH
Boxel Ha anmonnte Purolite A200EMBCI. CoorBercTBeHHO M pabodas oOMeH-
Hasi eMKOCTb TorJionieHus: annonnta AB-17-8 okaszamack Ooibllie, 4eM y aHHO-
uuta Purolite A200EMBCI.

I11e109HOCTH BOBI, MI-9KB/JT

B ucxomHoi Bone
4,0 :

35

3,0 e
Ry 26] o

2,5

23—
20 B o6paborannoii Boge
15 Lo "

0,910

1,0
0,6 0,6

OGbem punbTpata, M

1 2 3 456 7 8 9 1011 12 13 14 15 16 17

0

Puc. 2. VI3menenue menoyHoct: 00paboTaHHO# BOIbI
B 3aBHCHMOCTH OT BEJINYUHBI 00beMa QUIBTpaTa

Fig. 2. The change in alkalinity of the treated water
depending on the value of the volume of the filtrate

BbIBO/JbIL

1. Pa3zpaboTaHpl TEXHOJOTHA XJIOP-aHHOHUPOBAHHS BOJABI M CXEMa ee OCy-
IIECTBIIEHHS C BLICOKOOCHOBHBIM aHHOHHUTOM.
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2. UccrnenoBan mporiece XJI0p-aHUOHUPOBAHHS BOJBI HAa OMBITHO-IIPOMBIIII-
JieHHOM yctaHoBke annonutamu Purolite A200EMBCI u AB-17-8.

3. 3nauenue paboueit oOMeHHO# emrocTH aHuonuta Purolite A200EMBCI
MIPH YACITBHOM PAacXOJe COJIM Ha pereHepanuio okKoio 45-55 Kr/M> MOJYy4YHUIIOCH
B mpeenax 300-370 r-3ks/n.

4. TIporecc XJIOp-aHHOHUPOBAHUS BOJBI MMO3BOJIICT YMEHBIINTh HAKUTICO0-
pa3oBaHHE Ha TEIUIONEPENAIONINX IMOBEPXHOCTSX HArpeBa M TpyOOIMpoBOIax
CHCTEMBI TOPSIYETO BOAOCHAOKEHHSI.

5. TexHOJOTHsI XJIOP-aHUOHHUPOBAHHSI BOJIBI J]AET BO3MOXHOCTH TPEIOTBpa-
TUTh HaKHIIeOOpa3oBaHue 0e3 YMEHBIIICHHST KATHOHOB KaJIbIIUs ¥ MarHHs, KOTO-
pblie BaKHBI JUIS YEIOBEYECKOTO OPraHM3Ma.
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