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MocranoBka mpodaeMn. 3MCHIICHH 3a1aciB SIKICHUX MPUPOJHUX BOJ 3MYIIY€E BCE OLIBINEG YBAarW MPHALIATH
TEXHOJIOTIIM IIATOTOBKM TMHTHOI BoAW. [Ipm IbOMy 3 KOKHEM POKOM MIATIPHEMCTBA BOJOIMIJTOTOBKH CTAalOTh
MOTYKHIMAME, OO0 €MHIIIMMM, a 3aTPaTH HA INATOTOBKY BOAM IIMTHOI SIKOCTI CYTTEBO 3pOCTaOTh. ToMy
3a0e3Me N TH SAKICHOK0 BOJOIO CHOTOIHI BCIX YKHTEIIB IUIAHETH MPAKTUMHO HEMOKIMBO. B pesynbrari mboro 3HavHA
YACTHHA 1 HACECNICHHS YKpAIHM CIO’KHBAE ChOTOMHI HESKICHY BoAy. 3a omiHkamu (axisiis OOH, Ha mouatok 2010
poxy Ykpaina 3a SKiCTIO muTHOI BOAM 3afiMana 95 wmicue i3 122 xpain [1]. 3a ouirkamu cmiBpoOiTHHKiB BOO3,
6m3pko 80 % BCIX 3aXBOPIOBAHD IIFOAWHM, BIJ KOTPHX INOPIMHO MOMHPAE 25 MIH. JKHTENIB IUIAHETH, B TIH UM
1HIIH Mipi OB A3aHI 13 CHOKUBAHHAM HCSAKICHOI BOAM. 3BKAIOUH HA IHTCHCHBHC 3a0PYIHCHHS MOBCPXHCBHX TA
MI3EMHUX BOJ, IPOOIEMH 3a0C3MCHUCHHS >KUTCTIB SIKICHOIO THTHOK BOJAOK € HAA3BHYAHHO TOCTPHMH,
aKTyaJIbHUMH 1, 0€3 CYMHIBY, B MAHOYTHHOMY OV Iy Th 3aTOCTPIOBATHCSL.

B moBxinmi BiZCYTHI BOIH, BUTBHI BiX AOMIIIOK Pi3HOMAHITHAX TBEPAUX YACTOK, SAKi MPEACTABJICHI, TICPCBAKHO,
JUCTIEPCHUMH TBEPAUMHE 3AIUINKAMH PYHHYBAHHS PYCENl PIMOK Ta >KHUTTENLUILHOCTI KHBHUX Oprasizmis. Bucoka
JUCTICPCHICTh TAKUX YACTOK 3YMOBJIOE 3HAYHI TPYAHOLI IPH BUJANCHHI iX 3 BOAM. TOMY AOCII/KCHHS B HiH
raiy3i i ChOTOHI € CBOEYACHUMH T AKTY ALHUMH.

AHani3 monepenHix A0CTi/KeHb. 3TiJHO BUMOT YHHHOTO 3aKOHOJABCTBA, BMICT TBEpAOi (a3m B MUTHIH BOAI
HC TOBHMHEH TepeBHmyBatd 0,58 mr/mv® [2]. JImi DOCATHGHHS TAKMX DiBHIB BMIiCTY TBEpIOi ()a3d CHOTOMmHI
BHKOPHUCTOBYIOTh BiACTOIOBaHHSA, (DimpTpyBaHHA, (paoTamiro, COpOuiro Ta iHmm meTtoaum. HaitOinpm mpuiHATHHM,
MPOCTHM TAa CKOHOMIYHO BHITPABAAHHM € METOJ BiACTOIOBAaHHA. OmHAK, ¢()eKTHBHICTH LIHOTO METOAY B OIIBINOCTi
BHIIAJKIB HEJOCTATHSA. TOMy MU MiJBHINCHHS C(QEKTUBHOCTI BIJCTOIOBAHHS 3aCTOCOBYEOTH KOAryJLIHTH Ta
(roxyHTH. SIK HamMu OyJI0 BCTAHOBICHO paHimie [3], mpu BUKOPHCTAHHI B SIKOCTI MOJCIBHOTO PO3UHHY CYCHCH3I1
GEHTOHITY HABITH MPH KOHIECHTPAIIAX KOATYJIAHTIB 50 MI/IM> JOCATTH HOPMATHBHOTO 3HAYCHHS IO BMIiCTy TBEpIOi
(¢a3m a1 nuTHOI BOAM HE BHAEThbcA. OCKUIBKM B NPHPOJHOMY BOJHOMY CEPEIOBHUINI HAJ3BHYAHHO Oararo
PI3HOMAHITHHX TBEPAUX YACTOK i3 XapaKTCPHCTHKAMH, IO CYTTEBO PI3HATHCA MDK COOOIO, TO IS IMiJBHINCHHSI
e()eKTHBHOCTI OYHMINCHHS NPHPOAHHX BOJ HEOOXITHO JOCHIKYBATH Pi3HI BHAM TakWX 4acTok. [lomepemwi
JOCHIPKCHHS TIPOLIECIB BHAAICHHS BIACTOIOBAHHAM YACTOK KAomdiHy [4, 5] mokazami, IO BHKOPHCTAHHS PI3HHX
BUIIB KOATyIAHTIB HABITh B 703aX 70 MI/IM° HE JO3BOIME OTPHMATH OAXKAHOTO PE3y TBTATY.

Mertor ganoi poOoTH OYI0 MOAATBINCG BHBUCHHA MOKIMBOCTI MiABHIICHHSA C()CKTHBHOCTI BHAAICHHSA YaCTOK
KaoJIiHy 13 BOJHOTO CEPEIOBHMIIA IIBIXOM BUKOPHCTAHHS PI3HUX THITB ()IOKYJITHTIB IPOMHCIOBOTO BUPOOHUIITBA.

BuxageHHsi 0CHOBHOTO MaTtepiaiy. SIK i B 3a3HAUCHHUX PaHIIIC JOCTKCHHAX [4, 5], B AKOCTI MOICIEHOTO
PO3YHHY BHKOPHCTOBYBATH TIOTICPCOHBO BIACTOSHY MPOTATOM [MBOX TOAHH CYCHCH3II0 KAONiHY. 3BAKAKOYH HA
HAJ3BHYANHO BHCOKY JHMCIEPCHICTh YACTOK KAOJIHY, MiCIA 3AMOYYBAHHA 3 T PEATEHTY Y 5 AM° BOJH T4 HACTYIIHOTO
BiJICTOIOBAHHSA MPOTATOM 2 TOJMH 3aNHIIKOBA KOHICHTPAILSA TBepaoi (asu ckiamana 225 mr/my’. U1 OpOBEICHHS
mociais 100 cM’ cycremsii 3 BiZoMHM BMIiCTOM TBEpIOi (hasu 0GPOOTAIH BH3HAYCHO JO30K0 PEATCHTY, KOPHTYBATH
pH Ta 3HIManM KpHBI BiACTOFOBAHHS NMPOTATOM 2 romuH. ITicnms BiACTOFOBAHHA (DOTOKOJOPHMETPUYHHM METOIOM
BH3HAYAIM 3aJHMIIKOBY MYTHICTE BOAHM. B sxocTti pearcHriB BukopucroByBaam (uokymtHru Magnafloc-156 3
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AHIOHHHM 3apsSA0M Ta MOJICKY JLIPHOO MAacoro 10 20 MIH. B. 0. i Z¢tag-7692 3 KaTIOHHAM 3apsSa0M Ta MOJICKY JLIPHOO
MAacoxo 10 20 MITH. B. 0., a TAKOK po3urHH nomiakpuiamiay (ITAA) B AK0CTi HEIOHOTCHHOTO (DIIOKY JITHTY.

ITpoBeneHi AOCITI/TKSHHS TIOKA3AIH, IO BCI THIH ()IOKYJITHTIB IO Pi3HOMY B3a€MOJIFOTH 13 YACTKAMH KAOIIHY,
oxHAK e()eKTHBHICTH iX HeBHCOKA. Tak, edexTuBHICTH (okymiHTY Magnafloc-156 BusBHIacsa TOCHTh HU3BKOIO i, B
3araJlbHOMY BHIIAJKY, TOJABAHHSA MBOTO PCATCHTY JIHIIC TATBMY€E MPOLCC OCBITICHHA (pHC. 1).
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Magnafloc-156 nupu pi3HEX KOHHEHTpaUisX Zetag-7692 mnpu  pi3HEX  KOHIEHTPANISX
peareury peareHTy

SIKINO MpH KOHUEHTpamii (pIoKyIAHTY 1 MI/aM’ iHTCHCHBHICTb BiICTOIOBAHHS CIIBCTABHA i3 iHTCHCHBHICTIO
BIZICTOIOBAHHS 0e3 00POOKH pearcHTamMu, TO MOJANbINE IiABHINCHHS KOHICHTPAL] JIMime moripurye curyauniro. [1pu
IOMY MiHIMANBHA 3a/HITKOBA KOHIGHTPALIA TBEPIOi (hasy B 06podieHilt Boai mpu BMicTi (rokymarTa 10 Mr/om’
cknagana Bchoro 10,3 mr/my’ (Tam. 1), ane MiHiMATLHEI Y ABHII 00° €M Ocay MpH oMy — 94 % BiZl IOYATKOBOTO
00’eMy CycneHzii, MO0 HE XO3BOJLIE BBAKATH PEArCHT NPHIATHAM 71 TNPAKTUYHOTO BHKOPHCTAHHA. [lpm
KOHUCHTpaLii (IokyIaHTY 1 — 2 Mr/aM’ 3aTMIIKOBHI BMICT TBepaoi (ha3d Micis 2-X TOTHMH BiJCTOIOBAHHS HABITH
TICPCBHINYBAB AHAJOTIYHI 3HAYCHHS I BIACTOFOBAHHS O€3 OOpOOKM pearcHTaMu. SIKIO 3BAXHTH HA TE, IO
BHPOOHHK (DIOKYJLIHTIB MPONIOHYE MPH PO3PAXYHKAX BUXOJUTH 13 CIBBITHOIMEHHS 2 — 6 Mr (prnokymstaTy Ha 1 1
cyxoi pe4oBMHH TBepZOi (pa3u, TO OYCBHIHO, IO BHKOPHCTAHHA JAHOTO (IOKYJIIHTY 3a BH3HAUYCHHX YMOB
HemomycruMe. He Habarato kpamoro BusBHIacs 1 eekTuBHICTH (rnokymsHTy Zetag-7692 (puc. 2), HaBITh
HE3BAKAFOYHM HA TE, IO HOTO BJIACTHBOCTI CYTTEBO BIAPIZHSFOTECS BiJl AHAJNOTIYHUX BJIACTHBOCTCH IOIEPEIHBOTO
(roxymsaHTy. | X0ua MiHIManbHUH yIBHHH 00’ €M TBepAoi (ha3m micid 2-X TOAMH BIACTOIOBAHHA CKiIaB 79 % Bin
TIOYATKOBOTO 00’€My CYCHEH3ii NpH 3aTHIIKOBiM KOHIEHTpamii TBepaoi (Basm 29 Mr/mM’, Taki TOKAZHHKH HE
JIO3BOJIIIOTh PEKOMEHIYBATH JAHHUH PEarcHT Uil BHKOPHCTAHHS NMPH 00pOOIN BOAM, IO MICTHUTh 3HAYHY KiTbKICTH
YACTOK KAOJIHYy. 3 OTPHMAHHUX PE3yIbTaTiB MOKHA 3pOOHMTH BHCHOBOK ITPO TC, IO B CYCIEH3il MICTHTHCS CyMIII
YACTOK 3 PI3HUM IIOBEPXHECBHM 3apsiioM, TOMY JOCHi/KEHI (roxymtHTH ManocdektupHi. OmHEM 13 BapiaHTiB
BHUpIOICHHA Ii€i mpoOixeMu Moke OYTH BHKOPHCTAHHS M1 IHTCHCH(IKANIi MPOIECY BiACTOIOBAHHS CYCHCH3ii
Kaomny [TAA.

Ta6mms 1 - 3ammmkoBi KoHeHTpanii TBepAoi gazu mic/s BiACTOIOBAHHSI CYCHIeH3il KA0JiHY MPOTSIroM
2 rojmn 3 06poGKoio pissivim pearentavn (C, = 225 Mr/am’) npu pi3HUX HOro KOHIEHTPAILSIX

Pearenr bes pearenra Ivr/m® | 2 mo/md® | 3me/mv® | Svr/md® | 7 mo/md | 10 mr/me®
Magnafloc-156 75,0 95,0 97.5 70,0 67,5 43,0 10,3
Zetag-7692 75,0 56,0 41,0 37.0 29.0 25,1 23.5
TTAA 75,0 56,0 56,3 558 522 50,3 50,7

Sk BusBunocs (puc. 3, Tadn. 1), edpexTuBHicTh ITAA HIiYMM HE BIAPIZHIAETHCS BiJ €(DEKTHBHOCTI JOCTIIKCHUX
paninre (roxymstHTiB. [IpakTHYHO, MOPIBHIOIOYM PE3YIbTATH MPOLECY BiICTOIOBAHHS CycleH3il 0e3 ()IOKyJILIHTY,
MO>KHA CTBEP/DKYBATH, IO JOJAABAHHA PEArcHTY, SK I B MONCPEAHIX BHIIAIKAX, OLIbINEC HABITH TAJIbMY€ OCAKCHHSI
TBCPAUX YACTOK KAOMIHY, HIXK CIIPHAE MPOICCY OCBITICHHA. [IpmdoMy, 3MiHA M03H (DIOKYISAHTY MPAKTHIHO HE
BIUTMBAE HA 3AJIMIIKOBI KOHIEHTPALi] TBEpAO0i (Pasu y BIACTOSHIN MPOTIATOM 2 TOAMH CYCIEH3I.
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Bigomo, mo kopurysantsa pH MoXke BIIHBATH K HA BIACTHBOCTI PEArcHTY, TAK 1 HA MOBEPXHEB1 BIACTHBOCTL
YACTOK KAOJIHY, 1, BIATOBIAHO, CYTTEBO BIUIMBATH HA ¢()EKTHBHICTH IPOIECIB BiACTOOBAHHA. | X04a B mpoecax
00po0Ku BoaM perymoBaHHA pH 3aBKIH MOB’A3aHO i3 BUKOPHUCTAHHAM JOAATKOBHX PCATCHTIB TA IMIBHIICHHIM
BapTOCT1 KIHIEBOTO MPOAYKTY, HAMH OYJIH MPOBEACH] JOCTI/HKCHHS BIUIUBY HA €(DEKTUBHICTH (PIOKYILIHTIB i IIOTO
(axTopa. Ha xamp, sk OyJ10 BCTAHOBJICHO B PE3yJbTATi TOCITMKCHb, B yChoMy miamazoHi pH 4 — 10 mpm
KOHICHTpAIIii peareHTy 3,0 MI/aM° 3 BUKOPHCTAHHAM oKy asaTy Magnafloc-156 He 3a(hikcOBAHO SKHMXOCH 3MiH B
1HTCHCHBHOCTI BiACTOFOBAHHA Ta HOTO C(eKTHBHOCTI (puC. 4, Tabm 2). MiHiMaapHI KOHICHTpAIIi TBepaoi asu y
BIICTOAHMI BOJi HE ONMYCKAMOTHCA HIDKUC 35 MI/IM° 1 XapakTepHi IIi HEHTpaabHOTo cepenoBmumia. IIpomec
OCBITJICHHSI TIPAKTHYHO HE CHOCTEPIraeThcs. MiHIMaNbHE 3HAYCHHA YABHOTO 00 €My TBepaoi (pasu micia 2 roauH
BIACTOFOBAHHA CKIagae ymmme 93 % Big mouarkoBoro 00’eMy cycmensii. [IpuaoMy, KpHBiI BIACTOIOBAHHA JTOCHTH
OMM3pKiI Mi’K COOOFO 1 Aiama3oH 3HAYCHBb YABHOTO 00’ eMy TBepaoi (ha3m mpu pisHuUX pH HE mepeBHIMye TOXHOKH
BHMIPIOBAHHA. AHAJIOTIYHA 3a/ICKHICT XapakTepHa 1 a1 Qroky Ty Zetag-7692 (puc. 5). €awHa PisHAI B TOMY,
mo yepe3 2 TOAWHH BIACTOIOBAHHA HA TPAHHUIIX Aiama3zoHy pH cmocTepiraeTscs MiABHINCHHS IHTCHCHBHOCTI
OCBITIICHHS CycreHsii mpu pH 4 Ta raapMyBaHHS iHTCHCHBHOCTI OcBiTIeHH npu pH 10. MiHiManbHI KOHIEHTpALi
TBepOi (hasy Ha piBHi 25 Mr/mM° 3adikcosani pu pH 4 (Tab. 2) i 3 mixBHmeHHAM pH BOHH HECYTTEBO 3POCTAOTS.
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. 3 . see .
raoqginy (C, = 225 mr/am’)  QIoRyJISIHTOM BIICTOIOBAHHSL  CyCHeH3II  KaoJiHy 3
IMAA npu pi3HNX KOHIEHTPAISAX peareHTy Magnafloc-156 (C.= 225 mr/mv’. Car....= 3.0

Tadamns 2 — 3ammmKkoBi KoHIEHTpanii TBepAoT (pa3u mic/Isi BiACTOIOBAHHS CyCHIeH3iT
KAOJIIHY MPOTSIroM 2 roIHH 3 00PO0KOI0 PizHIMH peareHTamMun
(C. =225 mr/mr’, Cpooe. =3 mr/mr) npu pisanx pH

Pearenr pH 4 pHo6 pH 8 pH 10
0¢3 pearcHTiB 68,5 75,0 78,8 74.3
Magnafloc-156 36,0 35,5 68,2 70,4
Zetag-7692 25,1 35,4 31,7 40,1
IMAA 20,2 26,4 32,2 50,9

Buxopucranns [TAA 103BOIHIO OTPUMATH HAMKpaIIuil pe3yabTar B 00 emi miei podoru. Sk BuaHO i3 puc. 6,
mpu pH 4 cocTepiraeThCsa CyTTEBES 3HIKCHHA YABHOTO 00’ eMy TBEepAoi (asm — a0 60 % Bix mo4aTkoBOTO 00 €My
cycnensii. Takoro 3HaUeHHS He BAANOC 3a()iKCyBaTH 32 JOCHIKCHHX YMOB Ul iHINX (rokysraHTiB. [Ipw iHmmx
3HA4YCHHAX pH (pHC. 6) TAKOTO MIABHINCHHS HE CIIOCTEPITAaeThCs. SIKIMO MOPIBHIOBATH PE3yJIbTaTH KOpUTyBaHHSI pH
3 (aokymtHTOM 1 0¢3 HBOrO (puc. 1) [5], TO MOKHA BigMiTHTH, IO Take 30LMBMICHHA ¢ekTHBHOCTI mpu pH 4
3YMOBIICHO CAMC NPHCYTHICTIO (DIOKYJIAHTY, OCKITBKH OC3 A0AABAHHSA PCATCHTY MiIBHIICHHSA C(EKTHBHOCTI
BiacTOrOBaHHA crocTepiraeTscs mpu pH 11, Buxopucramms [TAA 3a0esmedye W HAWOIMBIN HU3BKI 3QTHIIKOBI
KOHIEHTpamii TBepaoi (asu y BiacTosgHIN nmpoTsroM 2 roauH cycnensii. [Ipmaomy, 13 36inpmenssam pH a0 11 BoHn
3pOCTArOTh OiMbING HiXK v 2 pasu. Pa3oMm 3 THM, HABiTh 34 TakHX pe3yabTaTiB [TAA HE MOKHA BBAXKATH JOCTATHIM
pearcHTOM /U BUJAJICHHS 13 BOJXHOTO CEPEIOBHIIA YACTOK KAOIIHY.
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BucHorkn. B pes3yabTari mpoBEACHHX AOCTIHKCHb BCTAHOBJICHO, IO JKOACH 3 TPHOX THIIB JOCTIHKCHHUX
(roxynsHTIB HE 3a0e3mevuye HOPMATHBHHX BHMOT IO BMICTY TBEpAOi (a3m B NMUTHUX BOJAAX, OOPOOICHUX
BIZICTOIOBAHHAM. BCTAHOBIICHO BIACYTHICTH CYTTEBOI 3aJCKHOCTI €(peKTHBHOCTI poOOTH (DIOKYIIIHTIB PI3HHX THIIB
Big pH Ta moYATKOBOTO BMiCTy peareHTy. Haiikpami pesymsrarn 3adikcoBani mms ITAA, sxi ckmamm 20,2 mr/mm’
JUTA 3aMIIKOBOTO BMICTY Ta 60 % ysBHOTO 00’eMy TBepAoi (azu nmpu pH 4. Ilpu iHIMX yMOBAxX OCBITICHHS Ta 3a
BHKOPHCTAHHS IHIIUX ()IIOKYJBIHTIB Pe3yIbTaTH OyIH Ine ripmmMu. TOMY OUSBHIHO, INO A7 OTPUMAHHS KPaIIuX
pe3yIbTaTiB HEOOXITHO BHKOPHCTOBYBATH HOBI THITH KOATYJUSIHTIB Ta (DIOKYISHTIB, KOMOIHYBATH KOAryIISHTH 3
(pTOKYITHTAMHU 4HM TIepe0AvaTH MPOLEC JOOYUMINCHHS IULIXOM (DiIbTPYBaHHS OCBITICHOI BOAM Uepe3 3CPHHCTI
3aBaHTAYKCHH.
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Radovenchyk Y. V., Radovenchyk V. M.
EFFICIENCY OF FLOCULUVES TO REMOVE COWLINES FROM WATER

The paper presents the results of studies of the effectiveness of different types of flocculants in the processes of
illumination of kaolin suspensions. It is established that the suspension of kaolin particles is characterized by high
dispersion and is difficult to be exposed to light. At initial turbidity of a suspension of 225 mg/dm’, the residual
solids content in water afier settling for 2 hours is 75 mg/dm’. The influence of different types of flocculants on the
intensification of the processes of protection is studied. Fluorescents Magnafloc-156 with anionic charge and
molecular weight up to 20 million c. u. in flocculants were used as reagents and Zetag-7692 with cation charge and
molecular weight up to 20 million c. u. as well as solutions of polyacrylamide (PAA) as a nonionic flocculant. The
effectiveness of Magnafloc-156 flocculant was rather low and, in general, the addition of this reagent only inhibits
the process of lighting. If at concentration of flocculant 1 mg/dm’ the intensity of protection is comparable to the
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intensity of resistance without treatment with reagents, further increase of concentration only worsens the situation.

At the same time, the minimum residual concentration of solid phase in treated water at a content of flocculant 10
mg/dm’ was only 10.3 mg/dn’, but the minimum apparent volume of sediment thus — 94 % of the initial volume of
the suspension, which does not allow the reagent to be considered suitable for practical use. The effectiveness of the

Zetag-7692 flocculant proved to be much better, even though its properties significantly differ from the similar
properties of the previous flocculant. Although the minimum apparent volume of the solid phase after 2 hours of
defrosting was 79 % of the initial volume of suspension at a residual solid phase concentration of 29 mg/dm’, such
indicators do not allow to recommend this reagent for use in the treatment of water containing a significant amount
of particles kaolin The use of PAA allowed to get the best result in the scope of this work. At pH 4 there is a

decrease in the imaginary volume of solid phase to 60 % of the initial volume of suspension. This value could not be

recorded for other conditions under the conditions studied for other flocculants. At other values of pH this increase
is not observed. The use of PAA also provides the lowest residual solids concentration in the solvent for 2 hours of
suspension. Moreover, with an increase in pH to 11, they grow more than 2 times. However, even with such resullts,

PAA can not be considered as sufficient reagent to remove kaolin particles from the aqueous medium. Thus, none of
the three types of investigated flocculants does not provide regulatory requirements for the solid phase content in

drinking water treated with settling.

Key words: kaolin, flocculant, settling, lighting, water treatment, reduction of turbidity of water.
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