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POSAIJIEHHSA CYJIb®ATIB I HITPATIB
HI YAC IOHOOBMIHHOI'O 3HECOJIEHHSA BO/IN

Busueno ionoobminne posoinenns cyivchamie i nimpamis, po3pobieHo Memoou ix SUIyHeHHs 3 00U V 8u2iisidi npo-
OyKmie, npuoamuux O nOOANbILO20 guKopucmanna. Ilokasano, wo po3soinenus Ha auionimi AB-17-8 € eghexmug-
HUM 30 KOHyeHmpayiii cyavamis i nimpamie o 800 i 100 m2/on’, éionosiono. Busnaueno ymosu pezenepayii ami-
OHImy 6 cynvghamuiti i Himpamuiii popmi.

Knrouosi cnoea: ionnuii 06MiH, ioHim, cynvghamu, HiMpamu, 3HecoNeHHs.
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Mocranoska npodaemun. [IpodreMu 3aCOICHHA MPHPOIHUX 1 CTIYHUX BOJ BCC OLTBING 3aTOCTPIOOTHCA 13 3pO-
CTaHHSIM AHTPOIIOTCHHOTO BIUIMBY. 3AXUCTUTH BOJOIMH BiJ 3a0pyJHCHHSI MIHCPATSHIMH POZYHMHHUMH PEYOBHHA-
MH 3HAYHO CKJIAJHIIIE, aHI’K OTPUMATH 3HECOJCHY Boay. OCTAHHIO 33734y BUPIMIYIOTH OVAb-SIKHM BiIOMHM METO-
moM. TIpoTe iXHE 3aCTOCYBAHHA CYNPOBOKYFOTHCSA YTBOPCHHSIM KOHICHTPOBAHHX PO3UMHIB COJNCH a00 IIaBiB,
VTUI3AMIA AKHX € CKJIATHOK0 337a4Ck0. TOMY Maike BCI TCXHOJIOTIMHI MPOLICCH 3HSCOJICHHS MPU3BOIATH 10 3a0py-
JHCHHS BOJOWM PO3YHHHAMHY MIHEPAJbHUMH COJSIMH. 3AXHCTUTH BOJOHMH MOYKHA, JTHIIE 3aCTOCOCYI0YH KOMILICK-
CHI TCXHOJIOTI{, IO TepeAdavarOTh MOBHE MCPSPOOICHHS OACPKAHMX BiAXOIIB.

AmHaJjiiz momepeHix X0C/IiLKeHb, BiqoMe OUHIMEHHA CYIb()AaTBMICTHHX KOHIICHTPATIB CICKTPOdIATi30M, SKS
JTO3BOJIIE OTPUMATH 3HCCOJICHHH KOHIICHTPAT, JIYT, CipUaHy KHCIOTY H Timoxmopua Hatpiro [1]. Ame 3a HASIBHOCTI B
TaKUX PO3YMHAX HITPATIB B aHOAHIN Kamepi Oy/e yTBOPIOBATUCS CYMIII CipYaHOi Ta A30THOI KHUCIIOT.

Merto10o craTTi € po3poOICHHS METOAIB BHIIYUCHHS 3 KOHICHTPOBAHHX PO3YHMHIB CyIb(aTiB I HITPATIB Y BH-
Bl POAYKTiB, MPHAATHUX JJI1 OAATBIIOTO BUKOPHCTAHHSL.

Buxaanx ocHoBHOro Marepiamy. 11 HOHOOOMIHHOTO PO3AUICHHS CYIb(aTiB 1 HITPATIB, COPOIIHHOTO BHIY-
YCHHA HITPATiB BHKOPHCTOBYBAMH aHioHiT AB-17-8, Bimnosinmo, y NOs , a Takoxx OH™ i CO5™ -(popmax. s pere-
Hepauii aHIOHITY BHKOPHCTOBYBAJM, BIANOBIIHO, PO3YMH HITPATY HATPIIO, 4 TAKOXK PO3UMHHU JYTY Ta aMiaky, COIU
Ta motamy. CymshaTHHHA PO3IHH 0OPOOIAIH HITPATOM KANBLII0, BUIYYAKYH 3 HHOTO CyIb(aTn Kaabuiro. OimpTpar
BHKOPHUCTOBYBAJIA MOBTOPHO A PETeHEpalii aHioHITY. PO3YHHH, IO YTBOPIOFOTHCA MICIA ACCOPOYBaHHA HITPATiB
(amiaky, ayry, COAHM H MOTAIIy ) MO’KHA BHKOPHCTOBYBAaTH Y BUHPOOHHUITBI PigkuxX 100pus [2].

Burpara po3unHiB mif yac copOuii cranosuma 10...15 cy’/xB (uBHaKicTs (izsTpyBanss — 2,12...3.18 M/rox),
perenepaii — 1...5 cM’/xB (BHAKiCTH (izeTpyBanms — 0,.212...1,060 M/rox). O6car mpod — 100...1000 i 20 e,
BIATOBIZHO. Y mpoOax miJ gac copduii cynb(arie BH3HAYAIM BMICT cyab(artis i HiTpatis. [1ig yac copOuii HiTpaTis
Ha anioniti B OH i CO5> -hopMax — yMiCT HiTpaTiB, TyKHiCTb, KOPCTKIiCTH i piBers pH. ITix uac perenepanii ioHi-
TY PO3YMHOM HITPATy HATPI0 — KOHTPOIIOBAIN BMICT CyIb(aTiB, OCHOBHHMH PEATCHTAMH — JIY>KHICTh PO3UHHY Ta
BMicT HiTpaTiB. OOMiHHY IWHAMIYHY I IOBHY OOMIHHY AWHAMIYHY €MHICTb, CTYIIHb PETCHEPAIIii I0HITY po3paxo-
BYBaJIM 3a MCTOJUKAMU, HABCJICHUMH B Mparyix [2, 3].

OckinbKi BMIiCT Cymb(aTiB y mMAXTHHX BOAAX Moxke craHoButH 400...800 Mr/mM°, Todi AK BMICT HiTpaTiB B
npupoaHAX Bogax — 100...200, a KOHICHTpAaTAX 6APOMEMOPAHHOTO ONPICHEHHS BOAM — A0 1500 Mr/aM’, BHKOpHC-
TOBYBAJIH MOJICIIbHI PO3YHHH HA OCHOBI BOJOIPOBiAHOI Boau (M. KuiB) 13 BMicToM cymb(aris 1 HiTparis 800...1500
i 100...1000 Mr/aM’, BiAmOBigHO.

Ha nepmomy erami mocmiaKysaau e(DeKTHBHICTh PO3AiIcHHS Cynb(ariB i HiTpaTis Ha aHIOHITI AB-17-8. I1106
V BOJY HE NMOTPAIIMIIN iHII 10HH, OKPIM HITPATIB, aHIOHIT BUKOPHUCTOBYBAIH B NO3 -popmi. [Tonpu 1B03apsaHICTS,
32 CEJNICKTHBHICTIO HOHHOTO OOMIHY CyIb()aT-aHiOH € OIM3bKHM 10 OJHO3APSAHUX HITpaT-aHIOHIB [2]. Ane 3a BMic-
Ty cymbdarti 800 MI/aM’ y TIPHCYTHOCTi HITpatiB (pHC. 1), €EMHICTB AHIOHITY 32 CyTB()ATAMHE J0 MPOCKOKY CTAHO-
BrIa 917 Mr-exB/IM’, a IOBHA OOMIHHA €MHICTB 32 IHX KOHICHTpaLiH nocarana 1744 Mr-¢KB/mM° (Tab. 1).

I3 3pocTaHHsIM BMICTY HITPATiB ¥ BOAI CENCKTHBHICTH aHIOHITY 32 CyIb()aTaMH 3MEHIIY €ThCS.

E(exruBHICTS po3aiteHHs Cyab(aTiB 1 HITPATIB 3MEHINYETHCS 31 3POCTAHHAM iXHBOTO BMICTY V BOAL (puc. 2,
1abm. 1). TIpote 3a BMicTy cymbdaris i miTparie e Bume 800 i 100 Mr/maM’, BiINOBiTHO, BOHA € JOCTATHBOIO AL
OJICPKaHH IHIWBITY aTbHUX PEYOBHH 200 MPOAYKTIB, MPHAATHUX TSI BAKOPUCTAHHS.
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YcraroBieHo, mo aHioHIT Yy OH -(opmi 3a0e3neuye randoKe oM SKIOICHHSA BOIH 3a 11 HE3HAYHOTO MY KY-
BaHHA. AHioHIT B COs” -(opMi e(heKTHBHO COpOY€ HITPATH 33 HI3BKOI €(DeKTHBHOCTI TTOM’ AKIICHHS BOJIH.

AmnioniT AB-17-8 e(pexkTHBHO pereHepyBath 3 mepesencHEsM B OH i CO5™ -(hopMH, BUKOPHCTOBYIOUH PO3UH-
HE amiaky (5 %), nyry, coau H moTamty.

3a ABOCTAmIHHOTO AHIOHYBAHHS PO3YHMHIB, IO MICTATh CyIb(aTw H HITPATH, 3 BOAM MOXKHA BHIYUHUTH CYJIb(a-
TH Y BUTJLIAL Cynb(aTy KaJbLilo M HITPATH Y BUTILIAL HITPATY HATPIO, KAMIO Y AMOHII0, PHIATHI JI1 BUPOOHHII-
TBa MiHEPAIBHUX JOOPHB.
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Hrabitchenko V. M., Trus 1. M., Homelia M. D.
SEPARATION OF SULFATES AND NITRATES DURING ION-EXCHANGE WATER DESALINATION

Nowadays, very urgent problems are the consequences of negative anthropogenic influences that have become
global. Mankind is constantly increasing water consumption, exposing a hydrosphere by a large variety of influ-
ences.

All sectors of industrial production associated with the use of water. Unfortunately, the efficiency of wastewater
treatment is low. And in some cases, waste water discharged into water bodies without any treatment. As a conse-
quence, in an aqueous environment are introduced foreign pollutants which are degrading water quality.

Due to discharge of untreated sewage waters deteriorates physical, organoleptic properties; increases the content
of hardness ions, sulfates, chlorides, nitrates, toxic heavy metals; reduced dissolved oxygen in the water. 4s a re-
sult, occurred the phenomenon of eutrophication and increase the overall water salinity. Therefore, it is necessary
to look for a new and improve the existing water treatment technology to ensure adequate efficiency of wastewater
treatment.

There are a number of methods that allow treating of waste water with high salinity level: reagent method, ion ex-
change, membrane technology. As a result of treatment by these methods, formed dangerous salts concentrates.
Bury such concentrates are dangerous; therefore it is necessary to find a way of processing these concentrates with
the possibility to obtain useful products.

The aim of our work was to find the optimal conditions for the wastewater demineralization that contain sulfates
and nitrates and recycling the concentrates to produce nitrate fertilizers. During an ion-exchange separation of
sulfates and nitrates by anion ion-exchange resin AB-17-8, shows that with concentration of sulfate by 800 mg/dm’
and nitrates by 100 mg/dm’, separation is very effective. When the concentration of anions increasing the efficiency
of separation is significantly reduced.

Defined the conditions of anionite regeneration in sulfate form by sodium nitrate; conditions of sulfate removal
from wasted eluate as calcium sulfate. Specified the dependence of water treatment efficiency from nitrates; water
mitigation from basic form of the anionite (OH or CO5™). It is shown that anionite in NO;~ form regenerated at 99-
100 % by using alkali, soda, potash and ammonia. Overall, received results provide effective separation of sulfates
and nitrates and release them as pure substances.

Keywords: ion-exchange, anionite, sulfates, nitrates.
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I'APOAUHAMIMHI XAPAKTEPUCTHKH KABITATOPIB )
B OBMEKEHUX IOTOKAX HA PEXKUMAX HITYUYHOI KABITAIIII

Hageoeno onuc excnepumenmansHoeo ciOpoOUHAMIYHO20 CIMEeHOY 071 OOCTONCEHb 2IOPOOUHAMIYHUX XApaKmepu c-
MUK KAGIMamopie ¢ 0OMediCeHUXx NOMOKAX HA PeXCUMax WMYYHOI Kasimayil, pe3yrvmamy excnepumMeHmanbHux
O0CTIONCEHb KAgIMAamopia y euenaoi OUckie i KOHYCig i3 pi3HuM OiaMempom OCHO8U il KyMOM po3Kpumms npu tozo
GEPULUHI, NPOAHATIZ08AHO OUHAMIKY GUHOCY 2A3Y 3 GEHIMUTILOBAHUX KAGEPH, d MAKONC ONUCAHO OCODTUBOCHIT eXCeK-
yil Ha pescumax wimy4yHoi xagimayii 1 KagimayiiiHo2o Onopy Ha pescuMax po3euHeHol Kagimayii.

Kmiouoséi criosa: npuzomysanns 6ioouszebHO20 NAIUa, UWNYYHA Kagimayis, Kagimamop, 2iopoouHamixa.

© Konocos O. €., Ciserpkuii B. 1., Paones I'. J1., JTurBunenko €. 10., 2014.

MocranoBka npodJemMn Ta aHAJII3 ToNepeHiX AoCTiKens. [lepexin HA BUKOPUCTAHHS JBO- W 0araTokoM-
TOHCHTHOTO OlomaimBa i BiAMOBA BiJ TPamUUIIHHUX HA(TOIPOIYKTIB 3apa3 CIOCTEPIraeTscs B 0aratboxX KpaiHax
CBITY, SIKi Il HATIPAMH 3BEIH B PAHT JOKTPHH CBOIX IPOTPAM EHEPTETHYHOI OS3MEKH. Y Pe3yibTari MPOBEICHUX
ABTOPAMH TEOPETUYHUX 1 EKCIICPHMEHTATBHIX AOCTIKCHb OTPUMAHI JaHi, B IKHX TEOPETUYHI PO3POOKH IATBEP-
JUKYFOTBCSI TIDAKTUMHUMHE pe3yabTaTtaMu. Lle 1ano momToBX 111 BHHUKHEHHS LIOTO PSAY 1ACH, SKi CTOCYEOTHCS
CTBOPEHHS KOMOIHOBAHMX METO/IB IIPUTOTYBAHHA JBO- H 0araTOKOMIIOHCHTHOTO OiomanuBa i po3poOKH HOBHX TE-
XHIYHHUX 1 TCXHOJIOTIYHAX 3aC00IB Ta METOMK iX PO3PAXYHKY.

AmHani3 mareHTHO-iHpOpMAmIHHKUX 1 JTTEPaTypHUX JKEPENl CBIAUMTH, IO CHOTOIHI BIICYTHE OOIPYHTYBAHHA
BHOOPY Ta KOMOIHYBaHHS HAMOUIbIN €(EKTHBHUX METOMIB MPUTOTYBAHHS OiOmMamMBa AJ JOCSITHEHHS CHEPro- Ta
pecypco30epekeHHS Ta 301IBIICHAS BUXOAY MPOAYKTY. [ BHPIMICHHA 3a3HAYUCHOI MPpoOmeMu moTpiOHO, 30 KpeMa,
EKCIEPUMEHTAIBHO JTOCIIIUTH YIOCKOHAICHOI TEXHOJIOTII MPUTOTYBAHHS 1BO- H OaraTOKOMIIOHEHTHOTO Oi0TannBa
Ha 06a3i KaBiTAUIHUX METO/IIB TUCTICPTYBAHHS TA 3MIIIY BAHH.

MeTo10 CTAaTTI € BU3HAYCHHS TiIPOAUHAMIYHIX XapPAKTCPHUCTHK KABITATOPIB B OOMEKCHHX IOTOKAX HA PEKH-
Max IITYYHOI KaBiTamii.

Ommuc ekcnepuMenTaATLHOTO cTeHAa. ExciepumenTambauit creHy (puc. 1-2) CKIagaeTses 3 KOHTAKTHOI KaMe-
pH 4, A¢ BCTAHOBIFOIOTH KABITALIMHI CICMCHTH 5 1 BHKOHYIOTh Bi3yallbHI CIOCTCPSKCHHA, (poTOTpadyBaHHA, KiHO3-
HOMKY; ITMPKYJLILIHHOI CHCTEMH 3 BIALIEHTPOBOTO HAcoca /5 1 MOBITPONPOBOAY 8, 3aBISIKH SKIH CTBOPIOETHCS BH-
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