96

VIIK: 628.31

SApowenko K.K.!, IIIadanos M.B.?
! Incmumym eeoximii HasKoAUUHBORO cepedosuUUia
2 Hayionansnuii mexuiunuii ynieepcumem Ykpainu «Kuiecokuii noaimexuiunuii incmumym»

E@®EKTUBHICTH KOATYJIAIINHOIO OUYMIIIEHHA BOJJHUX CTOKIB
KEPAMIYHOI'O BUPOBHUIITBA

Bcmammi nagedeno pezyabmamu 00cAioxcenHs Koa2yaauiiinoi 30amHocmi yomupbox 6udie KoazyasHmie
000 oUW EeHHs CMOKIE8 Kepamiunoeo supobnuuymea. CmiuHi 600u Micmamo 3HAYHY KIAbKICMb 3A6UCAUX
YACMOK eAUHU Ma RnieMeHmig, NpedcmagieHux OKCuoamu Memanie, uio GUKOPUCMOBYIOMbCA 045
dekopyeanHs KepamiyHux eupobie. Bcmarnosieno onmumanvry 003y KOICHO20 KOAYAAHMY MA OUiHEHO
npuU UyboMy CMYRIHb ouuleHHs 6oou. Lle dano 3moey euznauumu Hatibinbu ONMUMANLHULL KOARYASHM 0151
oHuUUeHHs OAHUX CIMOK 6.

Beryn

B npomucioBoMy BUpOOHULTBI KEpaMidYHUX BUPOOiB yTBOPIOIOTHCS 1BA OCHOBHUX Ta OOUH
NOOIYHMI MOTOKM CTiYHMX BoJ. Ilepiunii MOTIK YTBOPIOETHCS Ha CTalil HPUTOTYBaHHS LILUTIKEpY
IJISL JIMTTS. KEpaMidHMX BUPOOIB, iX ONpaBKU, 3aJIMBKM Ta NPUKJICIOBAHHS AeTalei i MiCTUTD B
c00i, BOCHOBHOMY, BEJIMKY KiJIbKiCTb 3aBUCJIMX YACTOK IJIMHU, a TakKoX riiuepuH i CITAP. Ipy-
TYil MOTIK YTBOPIOETHCS MPU MPUTOTYBaHHI KepaMiuHUX ¢apO IJisl po3Mucy BUPOOIB i MiCTUTh
MHIrMEHTH, SIKi BATOTOBJISIOTHCS 3 OKCHIIB Pi3HMX METAIIB LIISIXOM iX CyMicHOTro po3mody. Tpe-
Tiil (1MMOOIYHMIA) MOTIK SIBJISIE CO00I0 rocrogapuo-dexanbHi Boau [1]. OCKiabKM BCi TpU MTOTOKU
MAalOTh Pi3HUI XapakKTep i MOTPEeOYIOTh Pi3HMX CIIOCO0IB OYUILEHHS AOLILIbHO HE 3MIIITyBaTU MO-
TOKM, a CTBOPIOBATU OYMCHI COPYAU OKPEMO ISl KOXHOro 3 HuX [2]. l'ocnomapyo-gexkanbHi
BOAY MOXHA BiIIIpaBJISITU B KaHaJIi3allil0 Ha MiChbKi OYMCHi CIIOPYAU, IO CTOCYETHCS MOTOKY 3
3aBUCJIMMM YaCTKaMM IJIMHU JOLIbHO BUKOPUCTOBYBATHU KoaryJsiiito i copouiro [3,4], a oun-
LIEHY BOAY i BiIOKpEMJICHY IJIMHY MOBEPTAaTU Ha3ad y BUPOOHUUTBO [1]. 115 MOTOKYy, 1110 Mic-
TUTb CYMIlll MIrMEHTIB CJIil 3aCTOCOBYBATH KoaryJsiito. OCKiJIbKY 151 BiTOKpeMJIeHa CyMilll He
BUKOPHUCTOBYETHCS B KEpAaMiYHOMY BUPOOHMIITBI, 11 MOXKHA 10JaBaTh y (POPMOBOUYHY TJTUHUCTY
macy rnpu BUpoOHMUTBI ueru [2,5].

Koarynsiiito BAKOPUMCTOBYIOTD JIS1 OUMILIEHHS TTPUPOAHUX Ta TPOMUCIOBUX CTIYHUX BOJT
B OCHOBHOMY BiJl 3a0pyIHIOIOUMX PEUYOBUMH, SIKi 3HAXOASTHCS B KOJOITHOMY 3aBUCIOMY CTaHi.
CyTb 1i oJIsITa€ B TOMY, 1110 Y BOAY A0Jal0Th peYOBUHM — KoaryJassHTU. HaiiuacTtiiie — e couti
aJIIOMiHiIO 1 3aji3a, a TAKOX 1X CyMillli, ajie MOXXHAa BUKOPHUCTOBYBATH I COJIi iHIIKMX OaraToBa-
JIEHTHUX KaTiOHiB — MarHito, TuTaHy. OCKiJIbKM KOAryJISIHTH € COJISIMUA CUJIbHUX KUCJIOT Ta CJ1a0-
KMX JIYTiB, BOHM TiIpOJIi3yIOTh 3 YTBOPEHHSIM 30J1iB rAPOKCHUIIB, SIKi MalOTh PO3BUHEHY ITOBEPX-
HIO 1 10O6pe copOyI0Th pi3Hi JoMilKu. [Tpy HbOMY YaCTMHKM KOATyII0I0Th Pa30M 3 KOJIOITHUMHU
i 3aBUCIMMU pedoBuHaMH [6]. CbOroaHi y CBiTi HalfuacTillle BAKOPUCTOBYIOThH aJTIOMiHi€BI, 3a-
JII3Hi i 3MillIaHI aJIIoMO3ali3Hi KOaryJIssHTH, SIKi € CyMilllaMU CcOJIelt aJIoMiHilo Ta 3aji3a.

I3 cnonyk aatoMiHilo, IKi BAKOPUCTOBYIOTh SIK KOAryJssHTHA, MOXHa BUIUIMTU: CyJIbdar
aJIIOMiHil0, TiZpoKcocyab(daT alloMiHil0, XJIOPU allOMiHil0, TiAPOKCOXJIOPUAU AIIOMiHilO,
aJIFlOMiHAT HATPIIO.

B YkpaiHi, Haituacrillle BUKOPUCTOBYIOTh CyJbdar aatoMiHito, Tooto Al2(S04)3 « 18H20.
JlaHuit peareHT MiCTUTb Bcboro 15% Al,O;, TOOTO BMICT aKTMBHOI'O KOMIIOHEHTY HEBUCOKUIA.
IIepeBaroo 1bOro peareHTy € MOro JOCTYIHICTh i HEBUCOKA BapTicTh. JI0 HEAOMiKiB BiTHOCSTh
HU3bKY €(PEKTUBHICTb, OCOOJIMBO MPU HU3bKUX TEMITepaTypax BOAU, MOXJIMBICTb MiAKUCICHHS
BOAY i3 HU3BKOIO JTY>KHICTIO BHACIIIOK TiApOJIi3y KOAryiasHTy [7].

AMOp(pHUIA CBIXXO OCaIXKEHUI TAPOKCU ATIOMIiHIiIO JIETKO B3aEMO/IE 3 KUCIOTaMM, Ha
BiAMiHY Bil KpUCTaJiYHOrO, SIKAI B3a€EMOJIIE€ 3 KUCIOTaMHU JIMIIE IPU BUCOKUX TeMIIepaTypax i
He YTBOPIOE 3 HUMU OCHOBHUX coJieit. [lepeBaraMu BUKOPUCTAHHS JAHOTO KOATryJISIHTY € Te, 1110
BiH: JIETIIIE TiAPOJi3yETHCS, MICTUTh OLIbIIE AKTUBHOTO KOMIIOHEHTY, MEHIIIE MiAKMCIIOE BOIY
MPU TiapoJIi3i, Ma€e BUILLY e(PEKTUBHICTh, B MOPIiBHSIHHI i3 CyJIb¢haToM antoMiHilo [8,9].
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o npyroi rpyny ajdrOMiHIEBUX KOAaryJsdHTIB, SKi IIMPOKO BUKOPHUCTOBYIOTHCS B CBITI,
ajie He TolIMpeHi B YKpaiHi, BimHOCSIThCS Tigpokcoxiopuau amomiHito (IOXA). IlepeBaramu
I'OXA € 1e, 110 BOHM JIETKO TiPOJIi3yI0Th ¥ BOMAi i MiCTSITh OCHOBHUI KOMIIOHEHT y BUCOKIl
KoHuUeHTpauii. Lle mo3BoJisie JOCATTH BUCOKOI €(DEKTUBHOCTI OUMILEHHS MPU 3HAYHO MEHIII
KOHLIEHTpAallii KoaryastHTy (HeoOXigHa Mana go3a). KpiMm Toro, npu 3actrocyBanHi [OXA pH He-
3HAYHO 3HWKYETHCS HABITh Y BOJI 3 HU3bKOIO JIYKHICTIO. {0 L€l rpyny pe4OBUH MOXHA BigHE-
ctu: 1/3, 2/3 1a 5/6 rinpokcoxinopuau (FOXA) [10]. B Tabauii 1 HaBegeHo BMicT Al,O5 B pi3HUX
TiAPOKCOXJIOPUAHMX KOATYJISIHTaX B HOPIBHSIHHI 3 XJIOPUIOM aJTIOMiHilO.

Ta6musa 1. BmicT Al,O5 B xstopuai amomiHito Ta TOXA.

®opmyna Ha3zBa koaryasHTy Bwmict Al,O5, %
AlCl; XJIOpUJ aTIOMiHiI0 38
Al(OH)Cl, roxai/3 44
Al(OH),ClI roxAa?2/3 54
Al,(OH);ClI TOXA5/6 59

[Mopsn i3 xsopuaaMu i cynbgaraMu allOMiHiIO IJISI OUMILIEHHSI BOAU BUKOPUCTOBYETHCS
ajqoMiHaT HaTpito. OCcoOIUBICTIO LILOTO KOATYJISIHTY € Te, 1110 IIPU TiApOoIi3i y BOAi BiH YTBOPIOE
HEeraTuBHO 3apsAKeHi 30JIi i TOMY BiH € e(DEKTUBHUM U151 BUJTYYEHHS IIO3UTUBHO 3apsIXKEHUX
JIOMIIIIOK, 1110 00MeXy€e fioro BukKopuctanHus [11,12].

I3 3a/1i3HKX KOAry/IIHTIB HAOLIbII IIIMPOKO 3aCTOCOBYIOTHCS:

Xnopun 3aniza (1) — FeCl; « 6H,0; Cynabdat 3amniza (I11) — Fe,(SO,); * 10H,0; 3anizuuit
kynopoc — FeSO, * 7H,0.

Axwo couni 3anmiza (I11), mpu KoaryoBaHHi, rigpoi3yoTs ipu pH = 4...6, To couni 3ai3a
(IT) — mpu pH ~ 9 [18].

Yacriure 3a Bce, mpu BukopuctanHi FeSO,, mpoluec koarysiiiii MpoXoauThb B IBi CTalii:

I) INogponi3 cynwdary 3aniza (1I):

FeSO, +2H,0 — Fe(OH), + H,S0,
Ca(HCO,), + H,50, = CaSO, +2H,0 +2C0, 1

[Tpu HeBeTMKUX J03aX KOATYJISIHTY MiIKMCIeHHS BOAY He BiIOYBa€ETHCS, OCKIJIbKM CipuaHa
KMCJIOTA, 110 BUAUISIETHCS MTPU TiAPOJIi3i KOAryJIsIHTY, 3B SI3YEThCS COJISIMU XKOPCTKOCTI [13,4].
IT) Oxucnenns rigpokcuny 3aiiza (II):

4Fe(OH),+0, +2H,0 — 4Fe(OH), 4

PoszunHHicTh rinpokcuny 3aniza (I11) € 3HauHO HMXYOIO, HiX Tigpokcumy 3aiiza (I1).
JUts TigpoOKCHUAIB 3a/1i3a XxapakTepHa 3MiHa €JIEKTPOKIHETUYHOTO { — MOTEHIiany B 3aJI€X-
HOCTI Bix 3HaueHb pH.

IHKonM B mpolecax OYMIIEHHSI BOIM BUKOPUCTOBYIOTH aJIOMO3ali3Hi KOaryJasHTH
(FeCl; * Al,(SO,); y cniiBBinHOMIEHHI 1:1), SIKi MOXXHA OTpUMAaTH P MEXaHIYHOMY 3MilllyBaH-
Hi pO34MHIB BinnoBigHUX cojieit [14;15]. [lepeBaramMmu TakKMx KOAryjsiHTIB € Te, 110 NP 1X BU-
KOPUCTAaHHI MOXHA OCSATTA ONTUMAJIbHOTO CHiBBIAHOIEHHS MTPOTUIOHIB, SIKi COPUSIOTDH Mif-
BUILIEHHIO €(DEKTUBHOCTI MPOLIECY KOATyJIsliil, a BKIIOYEHHS B KOMIUIEKCHI TIPOKCUIN 3aJTi3a
CIIpHUsi€ 30UTBIIIEHHIO TYCTUHM PO3YMHY i IPUCKOPIOE BimcToroBaHHS [16].

[TopiBHIOIOUM Cyb(hAaT aTIOMiHIIO U XJOpUA 3aj1i3a SIK KOAryJassHTH, CJIiJl 3a3HAYUTH, 110
MPU HU3BKUX TEMIIEpATypax NEPLINIA TPAKTUYHO HE KOATYJII0€, TOMI SIK 31aTHICTh 10 KOATYJISILil
XJIOpUIY 3aji3a MpakKTUUYHO HE 3ajIeKUTh BiJl TeMIlepaTypu Boau. HenosikoM xjopuay 3aiisa €
3IaTHICTb KaTiOHIB 3aJli3a YTBOPIOBATU KOJbOPOBI KOMILJIEKCH 3 IESIKUMU OpraHiYHUMMU JIiraH-
namu, HassBHUMU y Bofi. [17] Ilpu 1iboOMy KOJLOPOBICTb BOAM 301IbIIYEThCS. BUKOpUCTaHHS
3MillIaHUX KOATYJISTHTIB JO3BOJISIE MO30YTUCS HEAOMIKIB, SIKi MAIOTh OKPEMi CITOJYKH, i HA0yTU
paa HiHHUX sikocTei. OntuManbHe cniBBigHoOIeHH FeCls: A1,(SO,); = 1:1[18].
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Pinme BukopucToByloTh couii 3aiiza (II), HemoaikoM SIKMX € Te, 110 pa30oM 3 HUMU
HeoOXiqHO BBOAUTHU Yy BOAY OKMCHIOBAYi, Hailluacrille XJaop, aKuil mepeBoauTh 3aiizo (I1)
B 3axizo (I11) [19,20].

K paBUI0, KOAryJITHTY BUKOPHMCTOBYIOTHCS B KOHLIEHTPALiSIX 3HAYHO HYXKUYKMX 32 KOHIIEH-
TpaLilo KOJIOIZHUX JoMillIoK. ToMy Mpoliec B3aEMHOI KOaryJsiiiii peati3yeTbes ayke piako [21].

IIpwu arperatiii 1Io1a IMMOBepPXHi YaCTOK TAPOKCUIY METAIYy 3HAYHO OLIbIIA, HixXK IPU Opi-
€HTallil, OCKJIbKY MpPU arperatiii yTBOpIOIOThCsl aMOp(Hi peYOBUHU, a IIPU Opi€EHTALlil yTBOPIO-
€TbCSl KpUCTATiUHA CTPYKTYPA, sIKa Ma€ OibIIy TYCTUHY i MEHIILY TLJIONLY TOBEPXHi HAa OAMHUILIIO
macH rigpokcuny [22,4].

IIBUAKICTH IIpOLIECY TiAPOIIi3y MeTaliB 3aJIeXKUTh BiJ, KOHLIEHTPALIil MeTaly:

Me"" + nX + nH,O oMe(OH), + nH' + nX
Me"" + nH,O <Me(OH), + nH"
Toni mBUAKICTH MPOLIECY TiAPOTi3Y:
v =k [Me""] [H;0],
v =k'[Me""]
KoncTranTa piBHOBaru 0yae ormmcyBaTUCh PiBHSIHHSIM:
© _ [H T[Me(OH), ]
[Me™ ]

MeTtoro gaHoi po6oTu O0y10 BU3HAYEHHS Ta MOPiBHAHHS €(PEKTUBHOCTI YOTUPHOX KOa-
rynsHTIB (Al(SO,)5; 3AK; TOXA 5/6; TOXA M), 1o HailyacTille BUKOPUCTOBYIOTLCS MTPU

OYMILIEHHI BOAM, 3a IX KOaryJIsIiAHOIO 3JaTHICTIO 110 BiAHOIIECHHIO JO 3aBUCIMX PEUYOBUH Yy
CTIYHMX BOJAX KepaMidYHOI0 BUpOOHUIITBA.

Mertoauka eKCnepuMeHTAJbHUX J0CTiIPKEeHb

IIpouec koarynsiii Ta OUMILEHHSI BOAM 3aJICKUTh Bil TAKMX YMHHUKIB: IIPYMPOIA Ta J103a
KoaryJisiHTy, ioHHui ckian ta pH Boau, Temneparypa. [1py onTuManbHii 1031 KOAryJassHTY 10-
CITaeThCsl MaKCMMaJjbHe BUAAJICHHS 3 BOAM 3a0pyIHIOIOUMX PEYOBMH 1 MiHIMaIbHI 3aJIMILIKOBI
KOHILIEHTpAllii aJlloMiHil0 ¥ 3aji3a y Boi. € KiJibka BU3HAYE€Hb ONTUMAaJIbHOI T03M KOAryJjsiH-
Ty. 3a T'OCT 2874-54 ontuManbHOIO 103010 [, Ha3MBa€ThCs MiHiMaJIbHA 1034, sIKa 3a0e3I1e4ye
mpo3opicTb ounieHoi Boau 30 cm "3a mpudrtom” [22,3].

Xio euznaveHHs onmMuMAaibHOi 003U KOAZYASAHMIG.
1. ITpueomysanus pobouoeo 2% po3uuHy KoacyisiHmy:

[Tpu mpoBeneHHI KoaryJIsilii peKOMEeHIOBaHO BUKOPUCTOBYBaTH 2% po00Yi pO3UMHU KOa-
TYJISIHTIB. J1J1s mpurotyBaHHSI po604oro 2% po34nHy Oyab SIKOTO KOaryjistHTy 3 15% OCHOBHOTO
PO34MHY HeOOXimHO B3ATH 13,3 cM® OCHOBHOIO po3umHy i y MipHiii koa6i Ha 100 cM® noBecTn

JUCTUILOBAHOIO BOJOIO IO MIiTKH.
2. BuznauenHs onmumanvroi 003u KoazyasHmy:

VY yotupu nmtinapu HaausaoTh o 1000 cm® Bonu 3 BimoMoro KanamytHicTio. ITotim y
LWTIHIPY JOJAI0Th MipHOIO TMETKOI KoaryasaHT (y go3ax 35, 40, 45, 50, 55, 60, 65, 70, 75, 80
Mr/IM%), iIHTEHCUBHO NepeMilllyIOuM TPOTATOM 3 XB. 3aKpuTi LyutiHapu. Yepes 20 XB. 3 KOXKHOTO
LWTIHAPA BiZOMPAIOTh 3 JOMOMOTIOI0 BOAOCTpYMUHHOI ommnu 100 cM® nposcHeHol Boan s
aHaJsi3y, BU3HAYal0Th 3aJJUIIKOBY KAJIaMyTHICTb.

Biacrowwouun Boay B LMJIiHApPaxX, QiKCYIOTh Yac MOYaTKy YTBOPEHHS MJACTIBILiB, MO-
YaTOK Ta 3aKiHYEHHS OCAJXEHHs, 00’ €M ocanly, oro cTpyktypy. EKcnepruMeHTanbHi gaHi
3aHOCSTh y TaOIUIIIO.

Ha ocHoBi oTpuMaHux naHux OyayoTh rpadiku: 3aMIIKOBA KaJaMyTHICTh — J03a KOa-
TYJISTHTY, BU3HAYaIOTh ONTUMAJIbHY 103y KOATyJISHTY U1 OYMILIEHHS BOIM 3 BiZJOMOIO BUXiTHOIO

KaJIAaMYTHICTIO.
3. Ilopiensanns epekmusHocmi KoazyasiHmie npu OnMuUMAanbHiil 003i:
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VY votupu umninapu HaausawoTh o 1000 cM® Boau 3 Bimomoro KanamytHicTio. IToTiM y
KOXHUI HAJIHAP JOAAI0Th MipHOIO IIMETKO ONTUMAJIbHY 103y KOAryJsiHTY (pPO34YKMH CyJbdhaTty
amowmiHio, 3AK, TOXA 5/6, TOXA M), iHTEHCUBHO IePEMILlIyIOUYU IIPOTITOM 3 XB. 3aKPUTi LI1-
ninapu. Yepes 20 xB. 3 KOXKHOTr0 UMIiHApA BilOMpPaOTh 3 TOMOMOT0I0 BOAOCTPYMUHHOI ITOMITU
100 cM® mposicHeHOT BoaY M1 aHAi3y, BUBHAYAIOTh 3AJIMIIKOBY KaJTaMyTHICTb.

Bincrororouu Boay B LIiHApaX, (PiKCYIOTh Yac MOYaTKy YTBOPEHHS ILUIACTiBLIB, IOYAaTOK
Ta 3aKiHYEHHS OCaJXKeHHs. EKcniepyMeHTaIbHi 1aHi 3aHOCATD Y TaOJULIIO.

Ha ocHoBi oTpuMaHuX JaHUX OyAYIOTh Ipadiku: 3aIMIIKOBA KaJJaMyTHICTh — KOAryJIsIHT.
4. Buznauenns karamymuocmi

KanamyTHicTh BU3HaYaIu (DOTOKOJIOPUMETPUUYHNUM METOIOM, IPU LIbOMY BiIOMpa€EThCS
npoba 06’eMoM ITpUOIN3HO 25 cM3, 3aIMBAETHCS B KIOBETY 3 TOBILIMHOIO IIAPY 5 CM, KIOBETY IO~
mimamTh B @EK Ta oToK0o0pMMETPYIOTH TPU AOBXWHI XBIIi 670 HM.

KaniopyBanbpHuii rpadik OyayBajy HACTYITHUM YMHOM: TOTYBaJM MPOOHU 3 KajlaMyTHiC-
10 1; 2; 4; 8; 12; 15; 20; 30 mr/nm?® Ta 1151 KOXXKHOT poOUM BU3HAYAIM ONTUYHY TycTuHy Ha PEK
y KIOBETi 3 TOBIIMHOIO IIapy 5 CM Ta IIpU JOBXMHI XBUIi 670 HM.
5. Memoduka excnepumermy no o4uueHHO 600HUX CIOKI8

JI1s1 IpOBeIeHHS EKCIIEPUMEHTY T10 Yep3i 10 MoJeabHOI Boau goaasanu 500 Mr/am? Kox-
HOTO 3 IIECTH MIrMeHTIB (KOPUYHEBOTO 3aJ1i3HOTO, YEPBOHOTO CEJICHOBOTO, JKOBTOTO KaAMi€BO-
r0, KOBTOTO OJIOB’STHOTO, 3€JIEHOIO XPOMOBOTO Ta CHHBOTO KOOAJILTOBOT0) Ta TJIMHY XOBTY. B
JecAaTh UWIHAPIB HA 1 1M> Oys10 MOMIILEHO MOJEIbHY BOLY 3 KOHLEHTPALIEIO MirMeHTy (K-
Hu koBTo1) 500,0 Mr/am>. B koxxHoMy 1utiHapi pH MoaeabHOi BOAY JOBEAEHO 10 ONTUMAIb-
Horo 3HadyeHHs 7,5 3a gonoMoroio NaOH. B uuninapu 3 MoaeabHOIO BOAOIO JOJaBajlu Pi3Hi
1031 KoaryJsaHTy (cyabdary amoMiHito [Al,(SO,);], 3amizo-antoMiHieBoro koaryiasHty [3AK],
rizpokcoxyopuny amoMiHito 5/6 [TOXA 5/6], rimpokcoxiopuay aJloMiHil0 MOAM(IKOBAaHOTO
docdar-ionamu [TOXA M]): 35, 40, 45, 50, 55, 60, 65, 70, 75, 80 mr/nM* Ta iHTEHCUBHO TEpe-
MilllyBaJd cyMilll. Y Bcix Ipo0ax i yac KoaryJsiii BUMipIoBaJMCh Yac ITO0YaTKy YTBOPEHHS,
Yyac MoYaTKy OcCaKEHHsS Ta 4ac MOBHOTO OcamXeHHs miacTiBuiB. Iliciaa Koarymsuii BUMipsHi
3aJIMIIIKOBA KOHIICHTpAILIisl IIIrMEHTY i KiHlIeBe 3HaueHHs pH Ta BUpaxyBaHa CTyITiHb OYMILICHHS
CTiYHOI BOAM Bif MirMeHTY.

Pe3yabraTi 1ocaimKeHHs Ta iX 00roBopeHHs

B mpoueci mociigkeHHS KOXHOTIO KOaryjasHTYy €KCIIEpUMEHTaJbHUM ILISIXOM OyJIun
OTpMMaHi JaHHI Mo AMHAaMIill Hpoliecy KoaryJsslii, KiHlLeBili KOHLEHTpalil 3a0pyaHIo-
Baya, Ta BUpaxyBaHa CTYMNiHb OUYMINEHHS BOAM. B SIKOCTiI KoaryJasiHTiB BUKOPUCTOBYBAJIN:
AL, (S0O4); — mocTynmHuit Ta AeIIeBUd, IO IKUPOKO BUKOPUCTOBYETHCS HA MOCTPAASTHChKO-
My npoctopi; 3AK — 3MilmaHuii 3a1i30-aaoMiHi€eBUH, [iKaBUIA Ta TEPCIIEKTUBHUIA, OTPU-
MaHUH LJISIXOM PO3YMHEHHS B piBHUX JOJISIX 3aJ1i3a Ta alloMiHilo B cosgHili kucaoTi; FTOXA
5/6 — eeKXTUBHMIA Ta BU3HAHUH B CBIiTi, BAKOPUCTOBYEThCS B IeSIKMX KpaiHaXx €BpoCoI03y
ta B Cnnonydyenux Illratax; TOXA M — HoBuii MoaugikKoBaHUM KOATryJsIHT, OTPUMaHUi Ha
ocHOBi TOXA 5/6 muisixoM BBeIeHHS B CTPYKTYpPY ¢docdaT ioHiB. B sikocTi 3a6pynHIOBaUiB
B3SUIM TJIMHY 3KOBTY (BUKOPUCTOBYETHCS 1JIsT (OPMYBaHHS BUPOOY) a TAKOX CYMIIII 3 IIECTH
MirMeHTIiB (BUKOPUCTOBYIOTHCS JISI I€KOPYBAHHS BUPOOiB).

Ha puc.1 HaBeaeHi pe3yJbTaTH MPOBEACHUX AOCIiIiB 110 BU3HAYEHHIO ONTUMAILHOIL 1031
KOAryJISIHTY JUISI CyMillli 3 IIECTH MirMEHTIB (KOPMUYHEBOTO 3aJ1i3HOr0, YEPBOHOTO CEJIEHOBOTO,
>KOBTOTO KaMi€BOT0O, JKOBTOT'O OJIOB’STHOTO, CUHHOTO KOOAJIETOBOIO Ta 3€JICHOTO XpPOMOBOTO).

3 pucyHKy 1 BunHO, 1o ontuMaibHa 103a FOXA 5/6 i TOXA M € 60—65 mr/nm?, 3AK — 55
mr/am?, a Al,(SO,); — 50 mr/aM?>. 3a epeKTUBHICTIO OUMIIIEHHA CTIYHOI BOAM BiJ CyMillli ITirMeH-
TiB KOATyJITHTY MOKHA PO3TalllyBaTH y psia: cyabdart amoMmiHiio (81 — 86%) < 3AK (89— 96%) <
T'OXA 5/6 (95% — 99%) < TOXA M (99%). byna nociimkeHa MOXIUBICTb iHTeHCH(IKAIIiil TTpo-
1ecy KoaryJsilii CyMillli IIIrMEeHTIB IUISIXOM JoaaBaHHs GioKyIssHTY — 1mi 0,05% po3uumHy 1mo-
makpwiaminy. i mocaigzkeHHs moKa3aju, 110 CTYIIiHb OYMILIEHHS BOJM B YCiX BUMTaAKaX BUKO-
pUCTaHHS NoJTiaKkpuIaMiny 3poctaia Ha 1 — 5%, okpiM koarysssHty [OXA M 1Is SIKOTO IpHpicT
e(EKTUBHOCTI OYMILIEHHS BUSBUBCS HE3HAYHUM, OCKUIBKM JaHUI KOATYJISIHT i 0€3 (PIOKYJISIHTY
3a0e31euye Ty>Ke BUCOKY CTYIiHb OUMILEHHSI.
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—O— Aly(S0O,); 6e3 dnokynaHTy —— Alx(SOy)3 3 onokynsaHTom —e— 3AK 6e3 hnokynaHTy
—0— 3AK 3 drokynsHTomM —A— TOXA 5/6 6e3 dpnokynsHTy —— FTOXA 5/6 3 pnokynsaHToM
—+—TOXA M 6e3 dpnokynsHTy —<—TOXA M 3 pnokynsHTom

Puc. 1. 3anexHicTb 3aIMIITKOBOT KOHIIEHTPAIIil CyMillli IIITMEHTIB Bill 103 Pi3HUX KOATyJISTHTIB.

Pe3yapratit JOCHiAiB 10 BU3HAYEHHIO ONTUMAJIbHOI JO3M KOATYJISHTY AJIsSI TJIMHU >XOBTOI
HaBeJieHI Ha pMC.2, BOHU CBiIUYaTh IIPO T€, 1110 ONTUMAaJbHa A03a MOAi0HO JO BCTAHOBJIEHOI IS
cymimi rirmeHTiB ckiana wig FOXA 5/6 i TOXA M € 60 — 65 mr/am?, nna 3AK — 55 mr/am?, a
11 Aly(SO4); — 50 mr/om?.
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—O— Alx(SO4)3 6e3 dpriokynsHTy —— Al(SOs)s 3 priokynsiHTom — —e— 3AK 6e3 chriokynsaHTy
—O— 3AK 3 dnokynsHTom —A—TOXA 5/6 6e3 dnokynaHTy ——OXA 5/6 3 hrnokynsHTom
—+-TOXA M 6e3 cnokynsiHTy ~ —x—TOXA M 3 chnokynsHToM

Puc. 2. 3anexHiCTh 3aIMIIIKOBOI KOHLIEHTpAaLlii TJIMHU XXOBTOI Bifl 103 Pi3HUX KOAryJIsSIHTIB.
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3a e(heKTUBHICTIO OUMILEHHS CTIYHOI BOAM Bill IIMHU XKOBTOI KOATyJSIHTU MOXHa pO3Ta-
LIYBaTH y psa: cyabdar amoMiHio (91 — 96%) < 3AK (97 — 98% ) < TOXA 5/6 (98% — 99%) <
T'OXA M (>99%). AnasoriuHo 10 IOCTiiB 3 TIiIrMeHTaMM OyJ1a JOC/iIKeHa MOXKIMBICTb iHTEH-
cudikalii mpolecy Koaryisiiii INIMHU XXOBTOI HUISIXOM gomaBaHHS (GoKyastHTy — Imut 0,05%
pO3uMHY noJjiakpuiaMiay. Tak caMo CTyIiHb OYMILEHHSI BOJY B YCiX BUITaJKax BUKOPUCTAHHS
noJriakpriaminy 3poctana Ha 0,3 — 3%.

ITpu nopiBHSIHHI €(hEKTUBHOCTI OYUILEHHS CTIYHOI BOAU Bil pi3HUX 3a0pyAHIOBAYiB OJ1-
HUMH i TUMH e KOoaryJITHTaMu BUIHO, 1110 IPY OYUILEHHI BiJl INIMHU XOBTOI €(DEKTUBHICTh BCiX
KOaryJisiHTiB BUILA, HixXK IPY OYMILIEHHI BOIM Bif cyMilli rmirMeHTiB, okpiMm TOXA M, skuit Mmae
Ha/A3BMYAiHO BMCOKI MTOKA3HUKM B YCiX BUMaAKaX.
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BEJIMKUI TIpUPIcT e(eKTUBHOCTI ounIeHHs Boau nopiBHIHO 3 [OXA 5/6 (3a maHUX YMOB JUIsT
MpeacTaBJIeHUX 3a0pyaHIOBavYiB) MOTPEOY€E NTOTATKOBUX €KOHOMIUHUX PO3PAXYHKIiB /sl BU3HA-
YEHHSI JOLIJTbHOCTI MOr0 BUKOPUCTAHHSI.

2. BukopucTaHHS 3aj1i30-aJIOMiHIEBOrO KOAryJasiHTY [JISi OYMILEHHSI CTOKiB BUIAETHCS
HEeAOUUIbHUM, OCKIJIbKM MOPIiBHSIHO 3 TiAPOKCOXJIOpUIAMU HABITh MPU A0AABaHHI (PJIOKYJISIHTY
noJjiakpujiaMiay CTyHiHb OYMIIEHHS HabaraTo MeHIla, a BApTiCTh BUPOOHMIITBA BUILIE.

3. BUKOpHCTaHHSI KJIACUYHOTO KOATyJSHTY CyJb(daTy aaloMiHil0 BUIIPAaBAAHO y BUMAI-
Kax, KOJIM He NOTPiOHMIA Ty>Ke BUCOKUI CTYIIiHb OYMILIEHHS CTOKiB. X0o4a 1ieii HeJOopOoruii pea-
TeHT BUSIBUBCSl HAMEHII e(peKTUBHUM CEpeJl aHaJIi30BaHUX 3pa3KiB, MPOTe HOro e(PeKTUBHICTD
MOXHA JAEIIO MiABUIIUTUA JOJaBAHHIM IOJIiaKpUIamimy.

1.  Axynona JI. @®., KpanuBuH B. A. TexHoorust mpou3BOACTBa U JeKOPUPOBAHKUE XYI0XKECTBEHHBIX KeEpaMUUec-
Kux usnenmii. — M.: Beicimasg mkoma, 1984. — 207 c.

2.  Muknamesckuit A. . TexHosnorus xynoxectBeHHoOM kepamMuku — JI.: 1971

3. 3anonbckuii A. K., bapan A. A. Koary/istHTbI ¥ (oIOKYJISIHTBI B ITpolieccax O4MCTKY Bobl. — JI.: Xumust, 1987. — 203 c.

4. Ouuctka Boabl OCHOBHBIMU xytopuaamu amomunus / A. 1. Ilyreko, B. ®@. Copouenko, 4. b. KoznukoBchkuit
u ap. — K.: Texnuka, 1984 — 136 c.

5. Amomunus cynbdat texandeckuit ounmeHHbIA. TOCT 12966-85 — M.: U3naTeabcTBO cTaHgapToB, 1985 — 13 c.

6. Cwmupnos A. JI. CopbumonHast ounctka Bombl. — JI.: Xumus, 1982. — 168 c.

7. KoraHoBckuii A. M. AncopO1ivsi 1 MIOHHBII OOMEH B IIpoleccaX BOAOIIOATOTOBKY M OYMCTKM CTOYHBIX BOA. —

K.: HaykoBa nymka, 1983. — 240 c.

8. Kunne X., bagep E. AKTuBUpOBaHHEBIE YT M UX TIPOMBIIILIEHHOE TpuMeHeHne. — JI.: Xumus, 1984. — 216 c.

9. AsryctuHHuk A. 1. Kepamuka — JI., 1975.

10. Busup B. A., MapteiHoB M. A. Kepammueckue kpacku — Kues, 1964.

11. Muknamesckuit A. . TexHonorust xynoxecrBeHHoO# kepamuku — JI.: 1971

12. Xoxnosa E. H. ITpon3BoacTBO XynoXeCTBEHHOI KepaMUku — M., 1978

13. KoraHnogrckuii A. M., [epuenko T. M. AncopOLiMOHHAsI TEXHOJOTHUSI OYUCTKM CTOYHBIX Bonx. — K.: TexHuka,
1981. — 176 c.

14. Tkaues K. B., 3anmonbsckuii A. K., Kucwis 0. K. TexHonorus koarynsgHros. — JI.: Xumus, 1987 — 184 c.

15. KomopnukoBaA. I'., Mepkyios B. A. @®edenopa I'. . [TonoxkeHre B KAIMTMTATUCTUICCKUX CTPAHAX C HEOPraHUJIeC-
KHAMMU KOAryJISTHTaMU, IPUMEHSIEMbIMU JIJISI OYMCTKU BOIBI U CTOKOB. — CBepmioBck: YHUXHWM, 1980 — 613 c.

16. Kapsxus 1O. B., Aurenos U. W. YucTele XuMu4ecKue BelliecTBa / PYKOBOIACTBO MO IMIPUTOTOBICHUIO HEOPTaHU-
YeCKUX PEaKTHUBOB U MPENaparoB B 1a00paTopHbIX ycioBusix — M.: Xumust, 1974 — 408 c.

17. 3axapos B. M., Hukomnaes U. B., JIyuenko I'. 1. AmioMmoxXene3HbIe KOAryJISHTE M3 OTXOIOB METAJLTypPTHYECKOTO
MPOM3BOACTBA // XUMUsI U TeXHOJIOrMs Bombl, 1985 — T.7 — Ne 5 — C. 65 — 66.

18. ®pomnos 0. T'. Kypc kommonaHoit xumun. [ToBepXHOCTHEIE SIBIEHUST W AMCIIEPCHBIE CUCTEMBI — M.: XuMusi,
1988 — 464 c.

19. TexHuka 3amuThl okpyxamoiieii cpensl / H. C. Topouemnukos, A. . Ponnonos, H. B. Kenbues, B. H. Kityiiun
— M.: Xumus, 1981 — 368 c.

20. bynbikunHa T. A., SdAxosnes C. B., Xanun A.b. KoaryisiHTbI 111 OYMCTKU CTOYHBIX Bof // BomocHaGxeHue u
caHTexHuka, 2001 — Ne10 — C. 30 — 33.

21. Xumuueckas sHuukKIoneaus — M.: CoBerckas sHUuKIoneaus, 1988 — T.1 — 623 c.
22. Kynbsckwuii JI. A. TeopeTuueckrie OCHOBHI M TeXHOJIOTHUSI KoHAuIuoHnpoBanus Boasl — K.: HaykoBa mymka,
1983 — 528 c.

101



Apomenko K.K., [lTaéanoB M.B. DOPEKTUBHOCTDL KOATYJIALLMOHHOI'O OYUILLE-

HUA BOOIHBIX CTOKOB KEPAMHWYECKOI'O I[TPOU3BOACTBA

B cmamve npueedenwvt pe3yrbmamol uccaedoganus KoazyasayuoHHOU CNOCOOHOCMU Yemblpex
81008 KOA2YASIHMO8 OMHOCUMENbHO OYUCMKU CMOKO08 Kepamuueckoeo npou3eodcmea. CmoyHvle
600bl codepiicam 3HA4UMeNbHOe KOAUYECMB0 636CUICHHbIX YACMULY, 2AUHbL U 60AbIUOe KOAUYECMB0
636€UICHHBIX U PACMEOPUMBIX YACMUY, NUSMEHMO08, NPeOCMaBAeHHbIX OKCUOAMU PA3HbIX MEmMAaniios,
KOmopble UCnoab3yrmcs 045 0eKOPUPOBAHUS KepaMU4ecKux uzoeiuil. Yemanoeiena onmumanvras
003a Kaxc0020 K0a2yasHma u 0UueHeHo NPU 3MoM CIeneHs 04UueHus 600bl. Imo 0410 603MONCHOCHb
onpedeaums HAUAYMUWUI KOA2YASHM 0451 O4UUeHUSI OAHHbBIX CIOK 0.

Yaroshenko K.K., Shabanov M.V. THE OFFICIENCY OF COAGULATIVE TREATMENT

OF CERAMICS SEWAGE

The results of investigation of four coagulums coagulation value for ceramic plant sewages
purifying were presented. These sewages contain significant amount of suspended particles of clays
and suspended and soluble particles of pigments consisted of different metals oxides which are used
for ceramics decoration. The optimal dose of even coagulum was estimated and purification degree
for optimal dose was compared. This enables to determinate the best coagulum for those sewages

purifying.

Yaroshenko K.K., Shabanov, M.V. COAGULATION EFFICIENCY OF PURIFICATION

WATER RUNOFF CERAMIC PRODUCTION

The authors present results of the study of coagulation ability of four types of coagulants used for
sewage treatment of ceramic production. Water effluents contain a significant amount of suspended
particles of clay and a large amount of suspended particles and soluble pigments, containing oxides of
various metals used for pottery decorating. The optimal dose of each coagulant and the degree of water
purification were estimated. It is allowed to determine the best coagulant for wastewater treatment.
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