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Pedepar. B crarbe npuBOAATCS CBECHHUS O HOBOW TexHOJOrHH Cl-aHHOHUPOBAaHHS MPU MOArO-
TOBKE ropsiueil MUTheBON BOJBI. YKa3aHHAs TEXHOJIOTHS B OTIMYHE OT yMsTUEHHUS BOJBI, TTe BCE
COJIM JKECTKOCTH 3aMEIIAlOTCsl B KATHOHUTE KaTHOHAMHU HATPHS, MO3BOJAET 3aMEHHTh HaKHUIE00-

pasyrompe HCOgz- u SO?{ -aHHOHBI B CHJILHOOCHOBHOM aHHOHuTe Cl™-moHamu. B pesynbrare

NIpefoTBpaIacTcs 0O0pa3oBaHUE HAKUIM Ha IIOBEPXHOCTSIX HAarpeBa IIOJOTpeBaTeNeil Tropsdero
BojocHaOxeHus. TakuM o0pa3om, LEHHBIE AJIA YEJIOBEYECKOTO OPraHM3Ma KaTHOHBI KECTKOCTH
OCTAIOTCS B COCTaBE BOJIbI, M €€ KaueCTBO YAOBIETBOPSET KaueCTBY MUTHEBOH BOJBI. YUHUTHIBas
BaKHYIO POJIb KaJIbLUs M MarHUs JUIs 4esloBeuecKoro 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 BcemmpHO# opraHW3anuy 31paBOOXpaHCHUS, B COCTaBe
MMUTHEBOM BOJBI KOHIIEHTPAIMS KAaTHOHOB MarHus M KaJbIUs PEKOMEHIYETCS COOTBETCTBEHHO
B mpenernax 10—(20-30) u 20-50 mr/in; MHHHMaIbHOE 3HAUYCHHE OOLIEH JKECTKOCTH 2—4 MI-3KB/II.
CornacHo pa3pab0TaHHOI TEXHOJOTUM THTHEBas BOJA MOCIEAOBATENHHO B HANPABICHHU CBEPXY
BHHU3 TIPOITYCKACTCS Yepe3 MEXaHWYECKUH 1 XJI0p-aHHOHUTHBIH GuibTphl. B mocienaHem ocHoBHas

yacte HCO3- u SO?{ -HOHOB BOAbI OOMeHuBaercs Ha Cl-anuons! annonuTa. Jlanee Boga codu-
paercs B 0ak, OTKy[a HACOCOM YEpPE3 alnapaT yIbTpapuoNeToBol Ae3uH(pEKIUN HOJAETCs B HO-
JorpeBaTenb ropsdero BopocHaOkenus. Ilociae MCTOIIEHHS aHMOHHTA SOi_- n HCOj3 -anuo-

HaMH OCYILECTBIACTCS €ro perenepaius pactBopom (8-12)%-it NaCl. Mznaratorcs pe3ynbrarsl
uccnenoannii annonntamu Purolite A200EMBCI u AB-17-8. Otmeuaercsi, YTO NPH yIEIEHOM
pacxoze coli Ha pereHepanuio okosno 45-55 KoM pabouast oomennas emxocts A200EMBCI
noxydaerca B mpenenax 300-370 r-9KB/M’. IIpu aHMOHMPOBAaHMM BOJBI OCTaTOYHAS KOHLIEHTpa-

st HCOg -HOHOB M3MEHsUIAch B ipenenax oT 0,5 1o 3,2 mMr-ake/in. CpeqHss KOHIIEHTPAIUs dTUX

AQHMOHOB TIPH MCXOJHOM MX 3HA4eHHH, paBHOM 4,4 Mr-oKB/J, MOJNy4miach B mpenenax or 1,8
JI0 2,2 MT-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 SO;~- 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 HOpMaIIbHOM YKU3HEJEATEIBHOCTH YEJIOBEUECKOMY OpPTaHU3MY 3a OJIMH
JIeHb, IO Pa3HBIM OIlcHKaM, Tpedyetcs ot 1,5-2,5 mo 6,0 1 Boabl. Yka3aHHOE
KOJIMYECTBO BOJABI MOCTYNAET B BUAC XKUAKOCTH, B COCTABE IUILM, a HE3HAUU-
TeJbHAsl YacTh 00pa3yeTcs B opranusme. JKHIKOCTh B OPTaHU3M IOCTYIMAaET B
OCHOBHOM B BHJIE MTUTHCBOW BOIBI. PallnOHATBHBIN PEKUM MOTPEOJICHUS MTUThE-
BOU BOJBI C HOPMAaJbHBIM XHMHYECKHM COCTABOM OOECIieYMBaeT OJIarompusT-
HBII BOJIHO-COJICBOM OanaHCc B opranusMme. [103ToMy BO BCeX CcTpaHax Mupa K
Ka4yecTBY NMUTHEBOM BOJBI MPEIBSBISIOTCS ClelUaibHble 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 Tepeaun MHPOPMAIHH, CBEPTHIBAEMOCTH KPOBU H SBISETCS
PETYISITOPOM HEPBHO-MBIIIIEYHOMH BO30YIMMOCTH.

HemanoBaxHoe 3Ha4YeHHE TSI YEIIOBEYECKOTO OpraHM3Ma UMEIOT TakkKe Ka-
THOHBI MarHus. OHU ABJISIFOTCS KoakTOpoM U aktuBaTopoM He MeHee 300 dep-
MEHTATHBHBIX peakinuid B opraHusme. [lo gaHHbIM BceMupHOH opraHu3arm
3npaBooxpanerns (BO3), nepunut kamplius U MarHus B OpraHH3Me YeIoBeKa
JIaXKe B Pa3BUTHIX CTPaHAX MHUPaA HE MOXKET KOMIICHCUPOBAThLCS MTPOAYKTaMH ITH-
TaHus1, 0OCOOEHHO €CJIM IMTheBast Boaa OeHa 3TUMH KaTroHaMu [1-5].

VY mronei, melomux 00ECCONeHHYI0 BOAY, MOJYYCHHYIO, HAlpUMeEp, B JI0-
MaIlTHIX OOpaTHOOCMOTHYECKHX allllaparaxX, OT(WIFTPOBAHHYIO Yepe3 M3BeCT-
HSK, HaOJFOMaeTcsl HeXBaTKa KabIUs W MarHWs B OpraHu3Me. YKazaHHOe OBLITO
BeIsIBNIEHO B ropoae llleBueHko, rae y mroaeld HaOMIOJATUCh MOHW)KEHHAS
aKTUBHOCTH IIeNouHOoi (ocdaTaspl, yMeHbIIEHHE KOHIEHTpanuu ¢ocdopa
Y KaJIbIIMS B TUIa3Me U JACKAIbIU(PUKAINSA KOCTHON TKaHU.

Ecnu HEmoCTaTOK MOCTYIIIEHHS HEKOTOPHIX BEIIECTB B OPTaHU3M IPOSIBIISIET
ce0sl CIyCTsl HECKOJIBKO JIET, HEJJOCTATOK KaIIBITUS U MarHusi OOHApY>KUBAET ce-
051 ropazmo ObICTpee — C YBEIHMYCHHEM KOJIMYECTBAa OOJBHBIX C MpPOOJIeMaMH
CEPIIEYHO-COCYIUCTON cucCTeMbl. K mpuMepy, MOXXHO OTMETHUTh HaceleHHe
Uexun u CnoBakuu, ucnonb3oBasiinee B 2000-2002 rr. Bogy OT LEHTpaJbHON
CHUCTEMBI BOJOCHAOXKEHUs, TJIe €€ 00paboTKa OCYIIECTBISIIACh Ha 0OpPaTHOOC-
MOTHYECKHUX alnapaTax. YBEJIHYMIOCh YUCIIO JIOACH ¢ CepIeuHO-COCYAUCTHIMH
3a00JIeBaHUAMU, Y MHOTHX HaOJIIOAAUCh YCTAIOCTh, C1a00CTh, MBIIICYHBIC CY-
noporu [1, 2].

Ynorpebasath BOAy, OCIHYIO KalbIMEM W MarHUEeM, OCOOCHHO BPEIHO IS
JIeTe M JKeHIUH. Y JIeTel MOBBIIIAETCS PUCK MEPETIOMOB, ITPOUCXOIAT HEHPO-
JACr€HCPATUBHBIC NU3MCHCHU . A Y KCHIIUH 3TO MPUBOAUT K MPEKIACBPEMCHHBIM
pOJlaM ¥l CHI)KEHHOMY BECY HOBOPOX/ICHHBIX JIETEH.

Y4YuThIBask CTOIb BXKHYIO POJIb KATHOHOB KAJIBIIWS W MarHUsl IS YelloBede-
CKOI'0 OpraHM3Ma, HEKOTOPBIMHU FOCYJIapcTBaMu, TakuMu Kak ['epmanus u Typ-
s, OBIJIO OTPaHUYCHO MUHUMAIILHOE 3HAYCHHE KATHOHOB 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

Kakx m3BecTHO, 9acTh TUTHEBOI BOJIBI B KBAPTUPHI TIOJIAETCS B TOPSYEM BHJIE.
VYkazaHHas BoJa rpeeTcsl B MOJOTPEBATENSIX TOPsYero BOAOCHAOKEHHS Ha Tell-
JIOTIEPEAAIOUINX MOBEPXHOCTAX, Ha KOTOPBIX OCaXIACTCsS HAKWIb. YUYHUTHIBAS,
9T0 KO3((PULIUEHT TEIUIONPOBOIHOCTH HAKHUIIN B ACCATKH pa3 MEHBLIE, YeM Jia-
TYHU WIH CTajld, U3 KOTOPBIX OOBIYHO M3TOTABIMBAECTCS MOBEPXHOCTH HArpeBa
rmojorpesaresnieil, 3T0 MPUBOAUT K CHIDKEHHIO WX TEIUIOBOM IIPOM3BOIUTEIH-
HocTH. KpoMe Toro, mpoucxXoquT oca)ieHHE HAKWUIH TakXke B TPyOOIpPOBOIAX
ropsiael BOJIbI, YTO MOBBIIIAET WX THAPABINYECKOE COMPOTHBIIEHUE, B pE3yIbTa-
T€ yMEHBIIIACTCS Pacxoji Topsyeil BObI, MOJaBacMoOi MmoTpeduTensiM. MHorma
3TO MPUBOJAUT K MOJHOMY 3aCOPEHHUIO CEUCHUS TPYO HAKMIIBIO U MPEKPALIECHHUIO
MOJa4u ropsiueii BOABI.

OO0pa3oBaHue HAKUIHU ropaszfo OoJbllle BPEAMUT AlapaTraM MOATOTOBKH IO-
psiueii BoAbI, HAIPUMEP Ha AJIEKTPO- WM ra30HarpeBaTesx, Iae CpeIHUl TeM-
nepaTyprH‘/'I YPOBE€Hb 3HAYUTECIILHO BBIIIC, YEM Ha BOAOBOAAHBIX WJIN K€ I1apO-
BOOSHBIX TOAOTPEBATEIIAX. O6p330BaHI/Ie HaAKHWIIM Ha TOBEPXHOCTH HArpeBa 3THUX
anmaparoB IMPHBOAUT K YXYIIICHUIO Y HHUX KOA(QHUIMEHTa Teruionepeaadmn,
B pe3yJIbTaTe 4ero MPOHUCXOINT IIOBBIIIEHHE TEMIIepaTypsl MeTaia, qedopma-
LS, Pa3yIIOTHEHUE HarpeBaeMbIX YAaCTeH U BBIXOJ UX U3 CTPOS.

s cHUKeHus1 HaKuneoOpa3oBaHMs B MPOIecce MOATOTOBKU TOpsiueil BOIBI
NPUMEHSIOTCS pa3IniHble TeXHOJOrHMH. K HUM MOXXHO OTHECTH MOAKHCIICHUE,
H-xatnoHupoBaHue B «TOJIOJHOM» PEXKUME PETeHEpalud, MarHUTHYIO o0pa-
00TKy, 00pabOTKy BOABI MarHE3UTOM | T. 1. [9-11].

OpHako BCE 3TH METOJbI, KPOME MarHUTHONH OOpaOOTKH M MOIKUCICHHS,
MpeycCMaTpUBalOT CHIDKEHHE KOHLIEHTPAlMd KaTHOHOB >KECTKOCTH B 0Opaba-
ThIBA€MOW BOJIe, MHOTJA Ja)ke HIDKE JOMYyCTUMOTO MHHHMMAJIBHOTO 3HAYCHHUS.
B HekoTophIX cityyasx sl NpeAOTBpaLleHns: 00pa30BaHusl HAKUIIM Ha TIOBEPX-
HOCTSIX HarpeBa ammapaToB MOJATOTOBKU TOpsdeil BOABI OCYIIECTBISETCS TIOJ-
HO€ YMSTYCHHE HarpeBaeMol BObI, KOTOPOE HEAOMYCTHUMO I10 BBIIICH3IIOKEH-
HbeIM npuurHaM. [IprMeHeHne ke MeToja 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 MpPeE/y-

CMaTpHBAIOT CHIKeHHe katnoHos Ca’* u Mg®* B 06pabarsiBaeMoii Boie.
[IpennoxxeHHass HOBask TEXHOJIOTHS TMOJTOTOBKU BOJBI JJISL TOPSYETO BOZO-
CHaO)KCHHS MpeayCMaTpPUBAEeT CHIDKCHHE B 00padaThIBAcMOW BOJIC KOHIICHTPA-

MK HakuTeoGpasyromux He katnoHoB Ca®* n Mg, a anmonoB SO; u HCO; ;

U3 TIOCJICTHETO 00pa3yroTCs CO;‘- u OH™ -moHBI. YKa3aHHBIA MPOIECC OCY-

IICCTBISIETCS HA BBHICOKOOCHOBHBIX AHMOHWTAaX, OOBIYHO THINCBOTO KAaueCTBa.
AHVOHHTHI TIPH 3TOM PETCHEPUPYIOTCS PACTBOPOM JISTKOJIOCTYITHOTO, Hearpec-
CHBHOT'O | IIUPOKO pactpocTpaneHHoro peareara NaCl.

W3sectHa texHonorus Na-Cl-noHupoBaHus BOIbI, COTTIACHO KOTOPO# B 00-
pabaTbIBaeMO¥ BOJIE OJJHOBPEMEHHO IPOUCXOMUT CHUKCHHE YKECTKOCTH U IIle-
nouHoctu [6]. [ms storo obpabarbiBaemas BOAa IIOCIENOBATENHHO MPOITYC-
kaercsi depe3 Na-katrmoHuTHbIC (GUIBTPBI mepBoil crymeHu, Cl-aHuoOHHTHBIC
n Na-xkatnoHuTHbIE (PUIBTPEI BTOpOW crymeHd. B ormmuane ot Na-karnoHmpo-
BaHUsI, B IIPOIIECCE ATOTO MPOUCXOUT PE3KOE MOBBIINICHIE KOHIICHTPAIMH KaTH-
OHOB JKECTKOCTH TIOCIIE WX MPOCKOKa B ymsrdeHHod Boje, Cl-aHnoHuTHBIE

(ubTpE paboOTarOT C OMPEJENCHHBIM 3HAYCHHEM INPOCKOKa HCO; -HOHOB,

W OCHOBHAsI 9acCTh OYMIIIEHHOM BOJIBI COACPKUT IMPOCKOYUBIIHNEC HCO; -~aHUOHBI

¢ koHentpanueit 1,0—1,5 Mr-ake/i1. I[TosToMy yka3aHHast TEXHOJOTHS IIPHUMEHSIETCS
B KOTEIIBHBIX, TJIe TPEOyeTCs CHIKEHHE IEIOYHOCTH BOJIBI 10 1,0—1,5 Mr-ake/n [6].
O4eBHIHO, YTO TAKYIO BOJy MHUTH HeNb3sd. [103TOMY HCIIONIB30BaTh TEXHOJO-
ruro Na-Cl-noHnupoBanus BOIBI JJIs TOPSAUErO BOJOCHAOKEHUS HE TPEICTABIISA-
€TCS BO3MOYKHBIM.

IMpumeHeHue e TpeagaracMoil HoBo# TexHomoruu Cl-aHHOHUpPOBaHMS
JUISi TIOJITOTOBKH BOJIBI, TIOJ]aBacMOW Ha ropsdyee BOJOCHA0XKEHHUE, MO3BOJISCT

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

IPEAOTBPAaTUTh WM K€ PE3KO YMEHBIINTh HAKUIIEOOpa30BaHUE B CHCTEME
TOPSTYETO BOJOCHAOKEHMS.

CxeMa OCyILIECTBICHMSI IpEAaraeMoil TEXHOJOI'MM IOKa3aHa 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 OOMEHHBAETCS Ha XJIOP-aHUOHBI aHHOHUTA. Janee Boga cobupaercs B 6ak
o0paboTaHHON BOABI, OTKY/Ja HACOCOM 4epe3 amlmapaT yiabTpadHUoIeTOBON 1e3-
MH(EKIUY 0JaeTCsl B MOJOrpeBaTenb ropsiaero BogocHadxenus. [locne Harpe-
Ba J0 YCTAaHOBJICHHOTO 3HAYECHHS TEMIIEPaTypbl OHA IIOAAETCSI MOTPEOUTEISIM
ropsiueii BOAbL.
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TMocne ucromenus anuonnta 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 o6padotke gacts SO; - 1 HCOj -aHHOHOB BOJBI 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
/ ~=-- /I3 xoTyIa
Cl-annoHUTHBIH ~- Ilonorpesarens
¢ueTp Y A ) TOpsiYero Bojao-
. apar yasrpagpuo- \, -
OtpaboTaHblit — jeropoii nesundex- !
pereHepanuoHHbII MM BOJEL B xores

pacTBop

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

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

Jns ompeneneHus TEXHOJIOTUYECKUX MapaMeTpoOB Mpolecca XJIOp-aHHOHH-
pOBaHUs BOIBI MPOBOIWINCH IKCIIEPUMEHTATIBHBIC MCCIIEOBAHMS Ha OMBITHON
YCTaHOBKeE, I/i¢ BIIepBble Obljla BHEAPEHA NPEAIoKeHHass TeXHonorus. OnbITHas
yCTaHOBKa cocTosia u3 (uubrpa pasmepom @16"'xH65" ¢ aBromaruye-
CKUM DJICKTPOHHBIM KJamaHoM ympasieHus. OH ObUl 3arpyeH CHIBHOOC-
HOBHBIM aHHOHHTOM TIHIIEBOro kauectBa (upmsr Purolite A200EMBCI 06s-
emoM 125 n. Ha o0pabGoTky momaBaiach mpecHas MUTHEBasl BOJA C MCXOAHOM
menoYHocTeio 4,4 Mr-skB/i. IIpum 0o0paboTke CHMKATUCh KOHLEHTPALUU Kak

SOi‘-, tak U HCO; -uoHoB. OTKIIOYEHHE AaHMOHHUTA HAa PETEHEPALHIO OCY-

MICCTBIAJIOCH TIPU MOBBIIICHUNW KOHICHTpAUKN HCO; -HOHOB B 06pa6OTaHHOﬁ

Boze 110 3,2-3,5 mr-3kB/1. O0beM 00pabOTaHHOW BOABI U3MEPSIICS CYCTUYMKAMM,
YCTAHOBJIGHHBIMU Ha JIMHUU 0OPabOTaHHOW BOJBI M HA YIPABIISIONIEM Kiara-
He. Perenepanus anmonuta ocymectBisuiack 10%-M pacTBOpOM MOBapeHHOM
COMM C yHENbHBIM PacxomxoM 25, 50 u 75 KI/M° U €O CKOPOCTBIO (DHIIBTPOBa-
U 10 m/9. [TomydeHo, 4TO ¢ MOBBIICHHEM 3HAUCHHS YJEIBLHOIO Pacxoja co-
mu ot 25 mo 75 kr/m® paGodast 0OMEHHAs €MKOCTb IOTINOIICHHS 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-
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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 YCTAaHOBKM aHHOHUPOBAHHS BOJIBI TPYOOIIPOBOJIBI FOPSIUEH BOJIBI YACTO
3a0MBATUCh HAKHITBIO, a TIOJOTPEBATEIH MPOMBIBAINCH Yepe3 KaxkIble TpH-
yeThipe Mecsra. CeTKH cMecuTeleld ropsdei W XOJOJHOW BOJBI OYHUIIATHUCH
OJIMH pa3 B HEEIIIO.

ITocrne pecaTUMECSYHOHN SKCILTyaTallil aHUOHHMTHOTO (IIBTPa BCKPBLIH
TPYOOIIPOBOBI TOPSYEH BOJBI, B KOTOPBHIX HAKWIU TPAKTHYCCKH HE OBLIO.
HesnaunTenbHOE KOJMUYECTBO HAKUIIH HAOIIOAATIOCH B IIOIOTPEBATENSAX FOPSUCH
BOJIbI. CMECHTENBHBIE CETKH CTANIN MPOYHIIATE KK MECSII.

HpI/I AHMOHHUPOBAHWU BOABI OCTAaTOYHasA KOHUICHTpaus HCO; ~MOHOB U3MC-

Hsnach B mpenenax ot 0,5 1o 3,2 mMr-ske/i. CpefiHssE KOHIIGHTPAIIHUS 3TUX aHHUO-
HOB MIPU MCXOJTHOM WX 3HAYCHWH, PAaBHOM 4,4 MI-3KB/II, TIPX 3TOM IIOJTy4HIaCh
1,8-2,2 mr-skB/n. OuH U3 XapaKTEPHBIX MPOICCCOB AaHUOHUPOBAHUS BOJIBI T10-
Ka3aH Ha puc. 2.

AHAIIOTUYHBIE Pe3yJIbTaThl MONMYYEHBI TAaKXKe MpH 3arpy3ke GuibTpa aHuo-
autoM AB-17-8. Ilpm 3arpy3ke ammonuTtoM AB-17-8 ocTtatouHoe 3HaucHHE
OMKapOOHAT-HOHOB MOTYYHIIOCh Ha'10—15 % MeHbIe, yeM Mpu aHKOHUPOBAHUH
Boxel Ha anmonnte Purolite A200EMBCI. CootBerctBenHO M pabodast oOMeH-
Hasi eMKOCTb TorJIonieHus: anuoHnta AB-17-8 okaszamachk Ooibllie, 4eM y aHHO-
uuta Purolite A200EMBCI.

I11e109HOCTH BOBI, MI'-OKB/JT

B ucxomHo# Bone
4,0 :

3.5

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 ¥ MarHus, KOTO-
pblie BaKHBI JUIS YEIOBEYECKOTO OPraHM3Ma.
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