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PO3riasiHyTO MOXJIMBOCTI CEJMMEHTALlifHOr0 METOy aHalli3y AMCIEPCHOCTI Y BHBUYCHHI
arperyBaHHA YacCTMHOK IIPOMHCIIOBHX IIOPOLIKIB Yy BOJHHX CYCIIEH3iAX. 3a OCHOBY MoZei
pyHHYBaHHS IIPOCTOPOBOI CTPYKTYPH IOPOIIKIB, KA ICHye Ha MOBITpI, MiJ 9ac MPUTOTYBAaHHA iXHIiX
BOJIHUX CYCHEH3I{ Y35TO MPOIIeC MOCTYIOBOIO BUXOY 31 CKJIaJy arperariB nepudepiiHux 4acTHHOK,
SKi Halicialme 3B’si3aHi MK CO0OIO, 1 yCTaJleHHs pIBHOBaru: arperaTté YacTHHOK <=> I€PBUHHI
yacTHHKH. OOrOBOPEHO IMTAHHS OIIHIOBAHHS KUTBKOCTI NMEPBHHHUX YaCTHHOK Yy TPaHHIHUX
arperarax.

JIiist mocitipKyBaHOTO 3pa3Ka MOPOIIKY JIOKCHIY THTaHy 3HAiJIeHO, 10 TPaHWYHI arperat y
HOro BOJHMX CYCNEH3iX MicTsATh Onm3pko 11 mepBHHHHMX 4YacTHHOK, 3Mmina pH awmcmepciitHoro
Cepe/IOBHIIA HE BIUIMBAE HA KUIbKICTh NIEPBUHHUX YaCTMHOK Y TPAHUYHHUX arperarax, a 3a HasBHOCTI
y CyCIeH3ifiX IoMeMuIcybhaTy HaTpilo i3 KOHIEHTPAIIE0 5,7 MMOIB/IM® KiMbKICTh MEPBHHHIX
YAaCTUHOK y 'PaHHYHMX arperatax 3MeHIyeTbes 10 8. Ilei edekT mosicHeHO CyTTEBOIO 3MIHOIO YMOB
3MOYyBaHHS MOBEPXHI YACTHHOK MOPOIIKY ITiJ] 4ac MPUTOTYBaHHS CYCIIEH3IMH.

Kniouoei cnosa: BogHi cycrnieH3il, MIKYaCTHHKOBA B3a€EMOJIis, arperyBaHHs IOPOIIKIB,
CeMMMCHTAIINHUI aHai3, JIOKCH]] TUTAHY.

CrpiMKke TMOUIMPEHHS HAHOTEXHOJOTIH 3yMOBHJO 3pOCTaHHS AMCIEPCHOCTI
MPOMHUCIIOBUX TOPOIIKIB Ta CYTTEBE 3MEHILIEHHS PO3MIpIB IXHIX YacTHHOK. BupimansHy
poib y (GopMyBaHHI HEOOXiTHMX TEXHOJIOTIYHHUX MApaMETPiB IUCIEPCHUX CHCTEM Ha
OCHOBI BHCOKOJMCIICPCHHX MOPONIKIB BiJirpae MiKYaCTHHKOBA B3a€EMOJIisl, iIHTCHCUBHICTh
SIKOi 3pOCTA€ 31 3MEHIICHHSAM PO3MIpiB YaCTHHOK. [IOCHICHHS MIKYaCTHMHKOBOI B3a€MOIii
3YMOBJIIOE arperyBaHHs] YaCTHHOK Ta 3MiHY BJIIACTMBOCTEH JIUCIIEPCHUX CHCTEM. BuIbIIiCTh
MPOMUCIIOBUX TOPOLIKIB 3a3HAIOTh arperyBaHHS Ha IOBITPi, BEPXHBOIO MEXKEIO SIKOTO,
HaIpHKJIa JUlsl 1IOKCUAY TUTaHy € YaCTHHKH pajiycoM Onm3bko 2,8 Mkm [1].

[MuTanHs arperyBaHHS YaCTHHOK MIOKCHIY THUTaHY y BOJHHUX CYCIICH3ISX MPOTITOM
OCTaHHBOTO Yacy po3risaain B 6aratbox mpamsix. Cepen HUX — Mpalli, y SIKUX JOCHTIKEHO
TIPOIIECH arperyBaHHs YaCTHHOK MITMEHTHOTO JIOKCHAY THTAaHYy B HOTO BOJAHUX CYCIICH3IAX
Ta y pO3YMHAX EJIEKTPOJITIB, MOBEPXHEBO-aKTHBHUX PEYOBHH 1 MOJIENEKTPONITIB [2-5].
BuKkIHKalOTh 3alliKaBIEHICTh TOCIIPKEHHS arperyBaHHs HAHOYACTUHOK J10KCHY THTaHY B
NpUpOTHKUX Bojax [6—9] Ta 3a HasiBHOCTI MikpoopraHi3mis [10, 11] 3 mornsay MOKIMBUX
PH3HKIB IS )KUBHX OpPTaHi3MiB.
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[IpurotyBaHHS CyCleH3il TIOKCHIY THTaHY i3 MPOMHUCIOBHX ITOPOIIKIB Iependadae
NOCTYIIOBE PyHHYBaHHS MPOCTOPOBOi CTPYKTYPH IEPBUHHHX YACTHHOK, sKa iCHyBaJla Ha
noBiTpi. OCKITEKH BOHA € HEOJHOPITHOO 1 Ma€ AIITHKH 3 PI3HOIO MIUTBHICTIO YKIIAAKH TO,
OYEBUIHO, IO 31 CKIagy arperaTiB YacTHHOK CIOYATKy BUXOAWUTHUMYTbH mnepudepiiini
YaCTHHKHM, SKI ciabire 3B’s3aHi 3 IHIIMMH YaCTHHKAMH arperariB. Takuil mporec
pyHHYBaHHS arperariB 4YacTHHOK 3aKiHUY€TbCS YCTAICHHSAM pPIBHOBaru: arperaru
YaCTHMHOK <=> [IEPBUHHI YaCTHHKHU.

HaykoBuii iHTepec BHKIMKaEe KUIbKICHE OI[IHIOBaHHS TaKOi piBHOBard, TOOTO
BU3HAYECHHS YaCTKU YaCTHHOK, 110 € Y CKJIaJl arperaris, 1 4aCTKH NEPBUHHUX YaCTHHOK.

Mu cnpoOyBanu eKCIIEpUMEHTAIbHO OIIHUTH YacTKy YacTHHOK, IO MICTATBbCS y
CKJIaJli arperaris, 1 4acTKy NEPBUHHUX YaCTHHOK y BOJHHX CYCIIEH31SX JIOKCHIY TUTaHy 3
pe3ynpTaTaMu KiHETHKH IXHBOTO OCimaHHS y rpaBitamiiiHomy momi [12]. Jucnepcuuit
MIOKCHI THTaHy IIUPOKO 3aCTOCOBYIOTH VY PpI3HOMAHITHHUX Taly3saX, 30KpeMa s
ollepKaHHA JIako(papOOBUX TOKPHUTH, SKICTh SKHX CYTTEBO 3alISKUTh Bill YCTaJeHOI
PIBHOBArd Mix arperaTaMy YaCTHHOK Ta IIEPBUHHUMH YaCTHHKAMH.

VY ROCTiKeHHSIX BUKOPUCTAHO IOPOIIOK AIOKCHIY THUTaHy PyTHIbHOI Momudikamii
(4. n. a). s OpUroTyBaHHS CYCIEH31H JIOKCHIY THUTaHy 3aCTOCOBAaHO O1IMCTHUIILOBaHY
BOJla 3 NHUTOMOIO elieKTpornpoBigHicTio He Outbiie 0,25 MCm/M. Cycniensii roryBai,
JOZIAl0YM TOPOMIOK JIOKCHIY THTaHy 10 BOJIM 1 HEpPEeMIlIyIOud MPOTArOM 2 roji Juis
yCTaJleHHs1 piBHOBaru. Bmict TBepzaol ¢a3u y cycrneH3isix 3MiHIOBaBcs y Mexax Bin 3 1o
10 /.

Jist BU3HA4YEHHsI PO3MIpIB arperariB YaCTMHOK 1 CTYINEHS iXHBOTO arperyBaHHS
EKCIIEPUMEHTAIIBHO JAOCII/KEHO KIHETHKY OCIIaHHs BOJAHUX CYCIIEH3iH, SIKy OL[IHIOBAJIN 32
MIBUJIKICTIO HATPOMAHKEHHS 0Caly YaCTHHOK 31 CTOBIIA CYCIEH3ii TEBHOI BUCOTH.

3’sacoBaHO, II0 MakKCHMajbHa Maca CEIMMEHTALliHHOTO OCaay € MEHIIOK, HiK
TEOPETHYHO PO3PaxOBaHa, i 3aJICKUTH SK BiJ KOHIEHTpamii TBepaoi (a3m y cycrneHsii, Tax i
BUCOTH OcifanHs. {711 OL[IHIOBaHHS MOBHOTH OCITaHHS PO3PAaXOBYBAIN CTYIIHb OCAKEHHS
YaCTHHOK — BiJHOIIECHHS EKCIIEPUMEHTaJbHO 3HalAeHOI Macu ocaly 0 TEOPETHYHO
pospaxoBanoi (puc. 1). Ha migcraBi Mozeni NpUroTyBaHHsI CYCIEH3il depe3 MOCTYHOBUi
BUXiJl epudepiiiHuX 4acTHHOK 31 CKJIaJy arperaTiB MPUHAHATO, IO Y CEAMMEHTaliiHOMY

0cajli MICTATBCS arperaTi YaCTUHOK, a Y 3aBHCJIOMY CTaHi — IIEPBUHHI YaCTHHKH.
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Puc. 1. 3anexHicTh CTYNCHS OCAXKCHHS BOJHUX CYCICH3ii TIOKCHIY TUTAHY Bijl KOHIICHTpAIlii
TBepaoi ¢a3u st Bucotu ocimanust 10 (1) 15 cm (2)
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Ax Oaummo 3 puc. |, CTymiHb OcCaKEHHS CYyCIIeH3il 3pocTae 3i 30UTBIICHHIM
KOHIIeHTpalii TBepaoi ¢a3u. Lle Moxe OyTH 3yMOBIEHE THM, IO T Yac MPUTOTYBaHHSI
CycCIieH3ill MIOKCHAY THTaHy 31 30UTBIIEHHSIM KOHIIGHTpamii TBepmoi ¢as3m piBHOBara
arperatd 4acTMHOK <=> MEpBHHHI YaCTHHKM 3MIIIyeEThCS Yy OIK arperariB 4acTHHOK,
pO3MipH SIKHX 3pOCTal0Th, 1 BOHHM OCIZalOTh Ta IIIBHUILYIOTh CTYIIHb OCAaKEHHS.
3aJIeXHICTh CTYINEHsI 0CA/KSHHSI BiJl BACOTU OCIJIaHHS CBIAYMTH MPO arperyBaHHs IIiJ] 4ac
MPOBEACHHS CEIMMEHTAIIMHOTO aHalli3y, OCKUIbKM 13 3pPOCTaHHSM BHCOTH OCITaHHS
301IBIIY€ETHCS TPUBATICTh CEMUMEHTAIlIT Ta MOXIJIUBICTh HAIUIAHHS MEPBUHHUX YACTHHOK
Ha arperatu yactuHoK. L{ikaBo, 110 eKcTpanosIsiis NpsIMUAX 10 KOHIeHTpanii TBeproi a3,
IO JOPIBHIOE HYJIO, TA€ TPAHUYHHUN CTYIiHB OCaJDKeHHS Sy = 0,60, KU HE 3aJCKUTH Bif
BUCOTH ocimaHHA. OT)Ke, MOXKHa CTBEp/PKYBaTH, IO Y JOCIIJDKYBaHHX CYCIIEH31sIX
TIOKCHIY THUTaHy 3 0€3MeXHO MAaJOF0 KOHIIEHTpAIli€0 TBepAoi (a3u MICTATHCS TpaHUYIHI
arperatd 4acTHHOK, Maca SKHX JOPIBHIOE O1IM3bKO 66 % Bim 3aranbHOi MAacH YaCTHHOK.
Pemtn macu — 61m3bko 34 % — npunanae Ha MEPBUHHI YaCTHHKH.

3a KIHETHKOIO OCiJaHHs CyCIeH31 MOJYKHa OILIHUTH pPO3MIpU arperaris, sKi
MICTATbCS B CEOUMEHTAIiiiHOMYy ocani. i mboro BHKOPHUCTAHO METOIUKY KYCKOBO-
[JIAJIKOT anpoKcuMallii ceMMeHTaliiHOT KPUBOI, HA OCHOBI SIKOT pO3paxyBalii CepeHbO-
MacoBHH pajiyc arperaTiB yacTiHOK [13]. OznepikaHi pe3yabpraTh BiioOpaxkeHo Ha puc. 2.
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Puc. 2. 3anexHicTh cepeJHHOMACOBOrO pajiiyca arperaTiB 4aCTHHOK AiOKCUAY THTaHY Bij
KOHIeHTpauii TBepaoi (a3u y IXHiX BOJHUX CyCIeH3isx s Bucotu ocimanns 10 (/)i 5 cm (2)

3i 30iTpIIEHHSAM KOHIEHTpamii TBepmoi (a3m y CyCHeH3iiX cepemHiil paaiyc
arperaTiB 3poCTa€, IO CBIMYATH NP0 3MIMIEHHS PIBHOBArd arperatd YacTHHOK <=>
TIEPBHUHHI YaCTHHKH y OiK OLIBIINX arperaTiB 4aCTHHOK. Taky * TEHACHIIIO CIIOCTEePIiraloTh
i B pasi 30UIbLICHHS BUCOTH OCifaHHA. EKcTpamonsiiis HHUX OPSMHX 10 HYJIbOBOI
KOHILIEHTpalil TBepAol (a3u nae cepeiHiil pajlyc IpaHUYHUX arperaTiB, SIKH JOPIBHIOE
6mm3bko 4,0 MKM 1 HE 3aJIeXKHTh Bifl BHCOTH OCimaHHs. [lin IpaHWYHMMH arperaramu
PO3YMIIOTh arperary i3 MOXKJIMBOIO HAHMEHIIIOK KiTBKICTIO IEPBUHHUX YACTHHOK.

KinpkicTh NMEpBUHHUX YACTHHOK B arperatax Ta pajilyc NEpBHHHUX YaCTHHOK
MOXKHa OI[IHWTH Ha MWIiJCTaBi 3aJIO)KHOCTEH pajiyca arperatiB 4aCTHHOK 1 CTYIeEHs
OCa/DKECHHS Bi KOHUEHTpauii TBeproi ¢azu B cycneH3isx, KOMOiHyIOUH CITiBBiJHOIICHHS
MDK pajiiycoM arperariB 4acTHHOK R,, pajiycoM NEpBHHHUX YacHHOK R; 1 KiJIBbKICTIO
NEepBUHHUX YaCTUHOK B arperari # [14]

R =Rn™’
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Ta CHIBBIIHOIIGHHS MDK paJlycoM TpaHHYHUX arperaTiB R,y 1 paliycoM IepBUHHUX
YaCTHHOK R, K€ ONKICYIOTh 3aJIeKHICTIO [12]

ﬁ ’ 3 So(nz—nl)

Rl Sz - Sl
ne Sy — TPaHIMYHHHA CTYIIHb OCAJKCHHS CYCIIeH3il; S, S, — CTyIeHi OCaKeHHS CyCIIeH3ii
JUIS TBOX KOHIGHTpamii TBepmoi (a3 B CYyCIEH3IX; My, Ny — KUIBKOCTI MEPBUHHHUX
YACTHHOK y arperarax JJjisi JBOX KOHIEHTpalliii TBeproi (¢a3u B CyCreH3isIX, BiIIOBIIHO.

>

3a onep)kaHMMHU pe3yJbTaTaMH 3HAWAEHO, IO pajiyc IEpBHHHHUX YaCTHHOK
nopiBaioe 0,81 MKM, a KiJIBbKICTh HNEPBHHHHX YaCTHMHOK B arperarax 3pocrae Bin 11
NEepBUHHUX YACTUHOK y TpPaHMYHUX arperarax sl CYCHEH3id 3 O0e3MeXHO Malloko
KOHILIEHTpalli€lo TBepaoi gazu 1o 34—41 3anexHo Bix BUCOTH OCITaHHS Ul CyCHEH3IH i3
BMicToM TBepoi (asu 10 /M’ (puc. 3).
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Puc. 3. 3anexHicTh KiIbKOCTI IEPBUHHUX YaCTUHOK J[IOKCHUAY THTaHY BiJ KOHIIEHTpALil
TBepaoi pa3u y IXHIX BOAHUX CycHeH3isx st Bucotu ocimanus 10 (1) 15 cm (2).

Jns miaTBepmKEeHHS OJepiKaHMX pe3yNbTaTiB MPOBENEHO JOCIHIIKESHHS KiHETHKH
OCiJTaHHS CYCTCH31H MIOKCHIy THTaHY 3a iHIIUX YMOB, a caMe: 3a YMOB, Ko 3a0e3edeHa
BHCOKAa arperaTMBHa CTIHKICTh CYCHEH31H 1 arperaTMBHI TPOLECH Mix Tix dYac
NPUTOTYBaHHsI CYCHEH3il Ta IXHbOI ceMMeHTallli Maike He BiI0yBalOThCs. ArperaTuBHy
CTIMKICTh BOJHHX CYCIEH31H JIOKCHIY THTaHy, SIKI BiJHOCSTh NO 10HHOCTAOLIi30BaHUX
CHCTEM, MOXKHA JIETKO peryitoBaTy 3MiHowo pH cepenoBuiia abo goaBaHHAM ITOBEPXHEBO-
AKTHBHUX PEYOBHUH. 3aJI€KHOCTI CEPETHHOMACOBOIO pajiyca arperaTiB YaCTUHOK J10KCHIY
TUTaHy BiX KoHIeEHTpauii TBeproi ¢asu s pisHux pH cepenoBuina Ta 3a HasBHOCTI B
CyCIeH31sX J0AenmiIcysib(haTy HATpito BigoOpakeHi Ha puc. 4.

Bonni cycnensii miokeuay turany 3 pH = 6,3 € arperatmBHO HecTaOlUIbHMMH, 00
nepeOyBaroTh OiJIs 130€JIEKTPUYHOT TOUKH, a BIAXMIEHHs Bij Hel sk y kuciy (pH = 2,0), Tak
i B ayxxHy (pH = 9,1) #instHKK 3yMOBIIIOE ITiJBUIIEHHS arperaTuBHOI CTIMKOCTI CycHeH3il i
paniyc arperartiB 9acTHHOK JUIA CYCIIEH3IH Yy JY)KHOMY CEpeIOBHUINI HE 3aJEXKHUTH BiJ
KOHIICHTpALii TBepAoi (a3 i MOpIBHIOE pajiycy TPaHWYHHUX arperariB, a B KUCIOMY
CepelIoBHILI Maibke He 3aJIeXuTh. Lle minTBeppKye NpUITyieHHs, 0 Y BOJHUX CYCIICH3IAX
(pH = 6,3) came arperyBaHHs 4aCTUHOK 3yMOBJIIO€ 3aJIe)KHICTh pajiiyca arperaris i CTyneHs
0Ca/DKECHHSI CyCIeH31 Bill KOHIEHTpaii TBepaoi (a3 Ta BUCOTH OCIaHHS.
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Puc. 4. 3anexHicTh cepeJHHOMAcOBOTO pajiyca arperaTiB YaCTHHOK AiOKCHIY THTaHY Bix
KOHIIEHTpaIlii TBepaoi ha3u y IXHIX BOAHUX CYCHEH3IAX i BHcOTU ocimanus 10 cm i pH
cepenoruma 6,3 (1), 2,0 (2), 9,1 (3), a Takoxk 3a HAsIBHOCTI JIOACIIICYIb(GATy HATPItO 3
KOHIEHTpAL€lo 5,7 MMOIB/IM’ (4).

HasBHiCTP y cCycHmeH3isx JoAemwiIcyinbdary HATpil0o 3  KOHIEHTPAIi€Io
5,7 mmonb/aM3 (L1 KOHIIEHTpAIlisl TMOBEPXHEBO-aKTHBHOI PEUOBHHHU 3a0€3IeUye BUCOKY
arperaTuBHY CTiHKIiCTh CYCHEH3iH i BUOpaHa Ha MiJCTaBi MOMEPENHIX TOCIIIKEHD) TaKOXK
HIATBEPXKYE, 1110 O€3 arperaTUBHUX MPOLECIB y CYCIEH3IsAX il Yac IXHbOIO MPUIOTYBaHHS
Ta OCiIaHHsA pajiyC arperariB 4acTMHOK HE 3aJIe)KUTh BiJl KOHLEHTpauil TBepnoi dasu.
[Ipore BUsBIEHO, IO Pafiyc TPAaHUYHHUX arperaTiB y TaKUX CYCHEH3ISX € JeII0 MEHIINM,
HDK Y BOAHHMX cycneH3isix 3 pizHuM pH cepenoBumia. Busenenuil epexr NoB’s3y0Th i3
MEPILO0 CTAAIEI0 MPUIOTYBAHHS CYCIIEH31H — 3MOYYBaHHSIM PiJHMHOIO MOBEPXHI YaCTHHOK
niokcuny TMTany. 3MiHa pH BogHOTO cepenoBHIa y IMPOKUX MEXKax Maike HE BIUIMBAE
Ha YMOBH 3MOYYBaHHS TBEpPAOI NMOBEPXHI, OCKUIBKN MOBEPXHEBUH HATST TaKUX PO3YMHIB
3MIHIOETHCSI HE3HAYHO, MPOTE VIS BOJHUX PO3YMHIB MOBEPXHEBO-aKTHBHHX PEYOBHH BiH
CYTTEBO 3MEHILYETHCS, IO BILIMBAE CIOYATKy HAa YMOBU 3MOYYBaHHS MOBEPXHI YaCTHHOK,
a Hajali i Ha pyiHyBaHHS arperaTiB. ToMy paniyc TpaHHYHHX arperariB y CyCHEH3LIX 3a
HasBHOCTI JOAENHMICYIb(aTy HATPIO JEII0 MEHIIHNHA, Hi’K Y BOJAHAX PO3YMHAX 1 TOPIBHIOE
6513bKO 3,3 MKM, a KUIBKICTh IEPBUHHUX YACTUHOK Y HUX 3MEHIIYETHCS 10 8.

OTmxe, onepkaHi pe3yJbTaTH Ta IXHIH aHai3 MiITBEPKYIOTh BIUIMB arperaTUBHOL
CTIHKOCTI Ha NPOLECH NPUTOTYBAaHHS BHUCOKOAWCIICPCHUX CHCTEM HA OCHOBI NOPOLIKY
miokcuny TtuTaHy. OCKUIBKM YCTaJeHHS DPIBHOBarM arperatd 4YacTHHOK <—> IEPBHHHI
YAaCTHHKH M1/l Yac MPUTOTYBAaHHSI BUCOKOIMCIIEPCHHUX CYCIEH3ii BIUIMBA€E Ha TXHI TEXHI4HI
napaMeTpy B IOJAJIBIIMX TEXHOJOTIYHUX IIpolecax, TO BIJOMOCTI MpO 3aIllpOIIOHOBaHi
KIJIbKICHI TIOKa3HMKM OLIHIOBaHHS wi€l piBHOBard € BaximBuMH. OpjHak Tpeba
BpPaxoOBYBaTH, IO IIi MOKA3HUKH 3aJISKaTh BiJl YMOB IPUTOTYBaHHS BHCOKOAMCIEPCHUX
CyCIeH3iH, SKi MOXYTh BIAPI3HATHCS MiX COOOI0, OCOONMBO B THX BHIIAJKAX, KOJH JIJIS
peryIIOBaHHS arperaTUBHOI CTIHKOCTI CYCIIEH3i BHKOPHCTOBYIOTH ITOBEPXHEBO-aKTHUBHI
PEYOBHHH.
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RESEARCH OF TITANIUM DIOXIDE PARTICLE
AGGREGATION DEGREE IN ITS AQUEOUS SUSPENSION
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The decisive role in formation of the necessary technological parameters of disperse systems
on the basis of fine powders is played by the interparticle interaction, whose intensity increases with
decreasing of the particles size. The aggregation area for most industrial powders lies within “in-air”
base, the upper limit of which, as for titanium dioxide, for example, consists of particles about 2.8
microns. Disperse titanium dioxide is widely used in various fields, particularly, to obtain paint
coatings, the quality of which essentially depends on the properties of its suspensions.

Preparation of titanium dioxide suspensions from industrial powders involves the gradual destruction
of the spatial structure of particles that existed in the air. Since it is heterogeneous and has areas with different
density stacking, it is evident that at first the peripheral particles who are weakly bound with other aggregation
particles, will come out from the whole structure of aggregation particles. This process of particle aggregates
destructions ends with establishment of equilibrium: particle aggregates <=> primary particles. Scientific
interest lies in the quantitative evaluation of such equilibrium, i.e. the portion of particles share that are included
in aggregates structure as well as the share of initial particles.

This study shows the attempt to experimentally estimate the share of particles that are
integrated in aggregates, and the proportion of primary particles in aqueous suspensions of titanium
dioxide on the basis of the results of the kinetics of their sedimentation in the gravitational field.

A powder of titanium dioxide of rutile modification was used in this study. Bidistilled water with a
specific conductivity less than 0.25 mS/m was used to prepare the suspensions of titanium dioxide.
Suspensions were prepared by adding titanium dioxide powder to water and stirring for 2 hours for
establishment of the balance. The content of solids in suspensions was within the range from 3 to 10 g/dm’.

The kinetics of aqueous suspensions sedimentation which was investigated by means of evaluation of
the speed of particle sediment accumulation from suspension pillar of a certain degree was used to
experimentally determine the size of aggregates of particles and the degree of their aggregation.

Based on the model of suspension preparation through gradual exit of peripheral particles
from aggregate units, it was assumed that the aggregates of particles can be found in sedimentary
precipitations, whereas primary particles are an integral part of suspended state.

According to the results obtained it has been found that the studied suspensions of titanium
dioxide with infinitely small concentration of solids contain marginal aggregates of particles whose
mass is about 66 % from the total weight of the particles. The remaining mass — about 34 % are
primary particles. The number of primary particles in marginal aggregates is about 11 units of
primary particles and primary particles radius is equal to 0.81 microns. With increasing concentration
of solids in suspensions the size of particle aggregates grows.

Since the establishment of the balance: particle aggregates <=> primary particles during the
preparation of fine suspensions influences their technical parameters in subsequent manufacturing
processes, the information on the proposed quantitative indicators for evaluating of this balance is
important. However, we must remember that these figures depend on the conditions of preparation of
fine suspensions, which may differ among themselves, especially in cases when surfactants are used
for the regulation of aggregative stability of suspensions.

Key words: water suspension, interparticle interaction, powders aggregation, sedimentation
analysis, titanium dioxide.
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