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The decisive factors that allow to adjust purposefully
the properties of aqueous suspensions of amphoteric
oxides are pH and polyelectrolytes additives.

Dependences of zeta potential and particle radius of
aqueous suspensions of modified titanium dioxide of rutyl
type on pH suspensions for various concentrations of
polymethacrylic acid with molar mass of 35-10° g / mol
have been studied. Powder particles have a rounded shape
with an average diameter of 0.23 um, its surface being
modified by inorganic oxides (4 Al,0;% and 2% SiO,)
and adjoined organic groups, and its specific surface area
is 14.6 m*/g.

The electrosurface properties and aggregative stability
of aqueous suspensions of titanium dioxide in the wide
range of pH change and concentration of polymethacrylic
acid have been investigated. Dependence of zeta potential
of titanium dioxide particles on pH medium has a typical
appearance for aqueous suspensions of amphoteric oxides
with the isoelectric point at 6.2.

Additives of polymethacrylic acid displace an
isoelectric point in an acid region. Aggregative stability of
investigated  suspensions  correlates  well  with
electrosurface properties of suspensions while particle
radius dependence on pH medium reaches its maximum
in the isoelectric point.

Using modified method with 2-pK model ionization of
surface hydroxyl groups with owing to which the
dependence of surface hydroxyl groups concentration on
the pH of initial solutions in the presence of
polymethacrylic acid macromolecules in suspensions has
been establishid.

The influence of the concentration of polymethacrylic
acid on the electrosurface properties of titanium dioxide
suspensions has been studied and it has been found that
the influence of polymethacrylic acid macromolecules
on elsectrosurface properties of aqueous suspensions of
titanium dioxide helps to differentiate three distinct areas
of pH: 2 —4,4-10 and 10-12.

Increasing concentrations of polymethacrylic acid in
suspension leads to a significant decline in the share of
neutral surface hydroxyl groups and redistribution of both
positively and negatively charged hydroxyl groups
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Bugueni enexmponosepxnesi enacmugocmi ma azpe-
2amuena cmadinbHicms 600HUX CYCHEH3ill OIOKCUOy mumany
6 wupoxomy Oianasoni 3minu pH cepedosuwia ma KoH-
uenmpauii nonimemaxpunoeoi xuciomu. Buxopucmosyiouu
2-pK mooenv moougixosanum memooom 3Haiioeni KOHCMan-
mu ionizauii noeepxnesux 2iopoxkcunvrux zpyn. /locnioceno
6N1U6 KOHUEHMPAYii noIiMemaKkpuio8oi Kuciomu Ha eneKm-
Pponoeepxuesi enacmueocmi cycnemsiii 0iokcudy mumawy i
6CIMAHO6IEHO, W0 30i1bUIEeHHA KOHUEeHmpayii nonimemaxkpu-
710601 KUCIOMU Y CYCHEH3IAX CYMIMEGO 3MEHULYE UACHKY
HelimpanbHuX NnoepxHesux 2iOpoKCUIbHUX ZPYR ma 3YMO6-
J110€ nepepo3noodii NO3UMUEHO 3aPAOIHCEHUX MA HE2AMUGHO
3apadiHceHux 2iOpOKCUTbHUX 2PYN.

KirouoBi cioBa — miokcua THTaHy, KOHCTAHTH iOHi3aii,
2-pK Monenb, arperaTMBHA CTiHKICTh, €JIEKTPOIIOBEPXHEBI
BJIACTHBOCTI, ITOJIIMETaKpHIIOBA KHCIIOTA.

l. BcTtyn

Jliokcuz TUTaHy BOJIOAIE YHIKaTbHUMHU (DI3UYHUMH Ta
XIMIYHUMH BJIACTUBOCTSIMH, SIKi 3yMOBIIIOIOTH HOT'O IIIHPOKE
BUKOPHCTaHHS Y BUPOOHMIITBI HMIrMEHTIB, HAaIllOBHIOBAYiB,
a7icOpOCHTIB, KOMIIOHEHTIB KepaMikh Tomo. Bumorm mo
KOMIIO3HIIIH, IO MICTSTh JIOKCHI THTaHY, MOCTIHHO 3pocC-
TaroTh, TOMY HpOOJIEMa IIJIECIIPSIMOBAHOIO PEryITIOBaHHS
XHIX BJIACTMBOCTEH 3aJIMIIAETHCS AKTYaJbHOIO, HE3BaXKa-
I0YM Ha BEJIMYE3HY KUIBKICTh HAYKOBHMX JOCITIIPKEHb, KPH-
TUYHHH OIJIA[ AKX 3po0iieHo y npaiii [1]. @opmyBaHHsS Ha
TIOBEpXHI MOJBIHOTO ~ENEKTPHYHOIO Iapy 1 HaJaHHS
CYCIIeH3i5IM HeOOXiTHUX eJIeKTPOIIOBEPXHEBUX BJIACTUBOCTEH
€ TOJIOBHUM YMHHHKOM DETYIIOBaHHS (Di3UKO-XIMIYHHX Ta
TEXHOJIOTIYHUX BJIACTMBOCTEH CYCIEH3iil IIOKCHIy TUTaHy,
30KpeMa TXHBOI arperaTHBHO-CEAMMEHTAIIIHOT CTIHKOCTI.

Il. EkcnepumeHTanbHa YactmHa

VY nocnipkeHHSIX Oy BHKOPUCTaHi MOPOIIOK JIiOK-
CHIly TUTaHy PYTWJIBHOTO THITY, IOBEPXHS SIKOTO MOJIH-
¢ikoBaHa HeopraHiuHUMH okcumamu (4 % Al,O; ta 2 %
Si0O,) 1 NPUBUTUMH OpraHIYHUMHU TPYHAMU ISl HaIaHHS
HEOOXITHUX ONTHYHHX BIACTUBOCTEH 1 PEryJIFOBaHHSA TiAPO-
(oOHO-TimpodiTbHOrO  OamaHcy Ta  MONIMETaKpHUIOBa
kucnora (IIMAK) — nobpe po3unHHHI y BOAI aHIOHHHH
TIOMIENEKTPONIT 3 CEpPEeIHBOB’A3KICHOIO MOJSPHOI Ma-
coto 35-10° r/monb. YaCTHHKM TIOPOIIKY MAIOTh OKPYIITY
¢dbopmy 3 cepemHiM giamerpom 0,23 MKM, a Horo nuroma
TOBEpXHs J0piBHIOE 14,6 M/T.
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JIis MpUrOTYBaHHS CYCHIEH31H AIOKCHIY THUTaHy 0
HaBaXXKHU MOPOIIKY AIOKCHIY TUTAaHY JOAaBalld PO3YHH 3
BianoBimHUM pH cepenoBHIa i mepeMillyBaIy MPOTIrOM
2 romuH. Bwmict TBepnoi (asu B cycrieHsii 1opiBHIOBaB 2 T/IL.
Cycnensii miokcuay tutany i3 BMicrom [IMAK rorysanu
HacTymHUM YuHOM. CHOYaTKy OTpPHMYBalIM CYCIEH3il
MIOKCHIY TUTaHy, Mi3HIIIe JO IMX CYCIEH31i J0maBaiu
HEeOoOXiTHY KUTBbKICTh KOHIIEHTpoBaHoro po3unHy [IMAK
1 mepeMillyBalid Ha MEXaHIYHIN Milmaimi mpotsroM 6
TOZIUH ISl IOCSITHEHHS a/ICOpOLiHHOT piBHOBAry.

EnekTponoBepxHeBi BIIACTHBOCTI CYCIEH31# OIiHIO-
BaJM 33 JI3€Ta-NOTEHI[IaJIOM YaCTUHOK, JUIs BU3HAUCHHS
SIKOTO BHKOPUCTOBYBQJIM METOJ MakpoenekTpodopesy.
ArperaTuBHY CTIHKICTh CyCIIEH31/ DIOKCHIY THTaHY OLiHIO-
BaJTM 32 HAWIMOBIPHIIIUM pPaJllycOM YaCTUHOK y CYCIIEH3IsX,
SIKUH BU3HAYAJIM CEIMMEHTALI IHIM METOIOM.

lll. Pesynbtatu Ta ixHe 06roBopeHHs

BupiniagpbHUMH YMHHUKaMH, sIKi JTO3BOJISIOTH IIijie-
CHPSIMOBAHO PEryJIIOBATH BIACTHBOCTI BOIHHUX CYCIEH31l
aMmdorepHux okcuaiB, € pH cepemoBuiia Ta A00aBKH
moJTienieKTponiTiB. Hamu mocnmimkeHi 3ajae)XKHOCTI 13eTa-
MOTEHI[ia)Ty Ta pajiyca YaCTUHOK YacCTUHOK CYCIEH3il
nmiokcuny TuTaHy Big pH cycneHsii  mis  pi3HHX
koHueHtpaniit [IMAK.

3anexHicTh q3eTa-IMOTeHIiaTy YaCTHHOK JIOKCHY TH-
TaHy Big pH cepenoBuia Mae TUIIOBUN BUIIIS AJIsl BOA-
HUX CycrieH3ill aM(OTepHUX OKCHIIB i3 130€IeKTPHYHOI0
Toukoro pHy = 6,2. JlobaBku [IMAK 3MIIIyIOTh i130€NIEKT-
pHYHY TOYKY B KUCITy oOyacTb. ArperaTvBHa cTaOUIbHICTH
JIOCITIDKYBaHUX CYCICH3IM TOOpe KOpEIoE 13 eJIeKTpo-
TOBEPXHEBUMH BJIACTHBOCTSIMH CYCIICH3IH 1 3aJIeXKHICTh
paziyca "acTWHOK Bij pH cepemoBuilia Mae MakCHMyM B
00J1acTi 130€IeKTPUYHOI TOUKH.

Jlist oOTpYHTYBaHHS OfIep)KaHUX 3AJIEKHOCTE HaMu
BHBUYCHI €JICKTPOIIOBEPXHEBI BJIACTHBOCTI IUX CYCIICH31MH
LUISIXOM  EKCIIEPUMEHTAIbHOT0 BH3HAYEHHS KOHCTAaHT
KHCJIOTHO-OCHOBHHUX MOBEPXHEBHUX PiBHOBAr

- Me- OHJ - %#® -Me- OH  +H;. ()
- Me- OH - %® - Me- O +H, 2)
ne - Me- OH’

2(sy — TOBEPXHEBA IPYIIA, 5K BUHUKAE HA
MTOBEPXHI BHACIIZIOK aJcopOIii MPOTOHY i3 piaKoi 00'eM-

Hoi (asn; - Me- OH ) — HeliTpaibHa noBepxHeBa rizpo-
kewnbHa 1pyna; - Me- O — mnosepxHeBa Ipyma, sika

BUHHMKAa€ HA TIOBEPXHI BHACIIZOK IUCOLIAI] IiIpOKCHIIb-
HOI TPYIH 1 IIEpeXxoy MPOTOHY B pilky o0'eMHy a3y, K,
i K, — xoHCTaHTH iOHI3amii, SKi € KUIbKICHOIO MIpOIO
KHCJIOTHOCTI Ta OCHOBHOCTI ITOBEPXHEBUX T'iIPOKCUIEHUX
rpyn. CyTb IbOrO METOAY MOJISITa€ B TOMY, IO €KCIIEPHU-
MEHTaJIbHO BM3HAYaloTh 3aiekHicth pH cycrnensiit Bin pH
BUXITHAX PO3YMHIB, Ha OCHOBI SKUX IIi CYCIICH3il TOTOBHIIH.
Ha ocHOBI 1mmx pesyibTaTiB OymyroTh rpadik excrepu-
MEHTaJIbHO 3HalIeHOT 3asiexkHoCTi pizHuii pH cycnensiit i pH

BuxinHoro posunny ( DpH, = pH wp " pH, ) Bin pH Bu-

XigHoro po3unHy. Ha ocHOBI moBepxHeBux piBHoBar (1)1 (2)
mo piamio pH cycnensiii i pH BuXimHHX po34HHIB
MO’XHa po3paxyBatu Teopetuuno DpH, .

Jnst BusHaueHHs koncranT K; i K, Hamu OyB BH-
KOPUCTaHUH METOJ] HAaNMEHIIMX KBaJpaTiB, CYTh SIKOT'O
TIOJIATAE Y TIONTYKY MiHIMyMY yHKIii

F =4 [DoH,()- DpH, ()] =min. @)

Jie N — KiIBKICTh €KCIIEPUMEHTaIbHUX TOYOK BH3HAYEHHS
pH cycniensiii.

Ha ocuosi 3Haiigenux xoncraut K; i K, Bcranos-
JIHI 3aJIe)KHOCTI KOHIICHTpAIlii IMOBEPXHEBUX TiApo-
KCWJIBHUX Tpyn Bix pH BUXiZHUX PO3YMHIB 3a HasiB-
Hocti Makpomoiekyn IIMAK y cycnensisx. Ha mux
3aJIEXKHOCTSIX MOKHA BUAUIMTU TpU obnacti pH: 2- 4,
4-10 1 10-12. Ha mepmriéi Ta TpeTi IiisSHKaX KOH-
LEHTpalii yciX MOBEPXHEBUX TI'PYN CYTTEBO 3aJIeKaTh
Big pH BHXIIHUX pO3YMHIB, @ Ha JPYrid iIAHIN
Maibke He 3aiiexarthb Bij pH BUXiIHUX po3uMHIB. Y BOA-
HUX CYCIIEH31iX AiOKcUAy THUTaHy 0e3 mobaBok [IMAK
CIOCTEPIraroTh MPOTHIICKHI 3aJIEKHOCTI, a caMe Ha
JpYTiil AUISHII KOHIIEHTpAIii YCiX MOBEPXHEBUX TPYI
CYTTEBO 3ajexaTh Bin pH BUXiIHUX pO3YMHIB, a Ha
nepiii Ta TpeTiid He 3MIHIOIThCA 13 3MiHOI0 pH.

Ancopb6iiis  makpomoiiekyn IIMAK Ha mnoBepxHi
JIOKCUAY TUTaHy CYTTEBO 3MIHIOE PO3IOMIJT MIXK IO-
BEPXHEBHMH TiJPOKCHWIBHUMH TIpynamu. [3 30iiblieH-
HsM koHueHtpaunii [IMAK y cycneHsisix Ha BCiX TpboX
JJSTHKAaX CYTTEBO 3MEHUIYETHCS KIJNBKICTh 1 YacTKa
noBepxHeBux rpyn - Ti- OH i BinOyBaeTbes mepe-
PO3MOJia MiX IMO3UTUBHO Ta HETATUBHO 3apsKCHUMHU

rpynamu - Ti- OH, i -Ti- O

BucHoBOK

Jlo6aBkM  TOJIMETaKPHIOBOI KHUCIOTH 10 BOJIHHX
CyCHeH3ill JIOKCHIY THTaHy CYTTEBO 3MIHIOIOTH iXHI
€JIEKTPOIIOBEPXHEB] BIIACTUBOCTI. 32 XapaKTepOM BILTUBY
ancopo6ii makpomosekyn [IMAK Ha ejekTporoBepXHEBi
BJIACTHBOCTI BOJIHMX CYCIIEH3iH IIOKCHIY THTaHy MOXKHa
BuAiIMTH TpH obiacti pH: 2— 4, 4-10 i 10-12.
306inbmenns koHneHrpaunii [IMAK y cycnensisx 3ymoB-
JIIOE CYTTEBE 3MEHILECHHS YaCTKU HEHUTPaJbHUX IOBEpPX-
HEBHX TiIPOKCHIBHUX TPYI Ta IEPEPO3MOIiJ TO3UTUBHO
3apsIDKEHUX Ta HEraTHBHO 3apsKEHUX TiIPOKCHUIIBHHX

rpym.
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