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Jlyybrutl HayioHaTbHULL MEeXHIYHUL YHIgepCumem

JOCIIJKEHHSA T'IJPABJIYHOI IPOHUKHOCTI CAIIOHIT - TATAHOBUX
OLIIbTPIB

Y cmammi npeocmaeneno pesyromamu excnepumeHmanbHux 00c1ioNicens 2iOpasniunoi npoHuKHoOCmi canonim —
mumanosux ginempie. DinompyeanbHuit mMamepiais OMPUMAHO MEMOOOM 2i0OPABIIUHO20 CYX020 NPECYSAHHA I3 HACMYRHUM
CRIKAHHAM HA OCHOGI CANOHIMY AK NPUPOOHO20 AIOMOCUNIKAMNHO20 A0COPOEHY ma MUMAny aK CHpYKmypoymeopouozo
Komnonenma.

IIpogedeno ananiz nopucmocmi mamepiaiy ma CHAHOGICHO 3ANEHCHICMb Koediyicuma npoHUKHOCcmi 6i0
Zpanynomempuunozo ckiady. Busaeneno onmumanwvhi napamempu MIKpoCmpyKkmypu, w0 3abe3neuyiomo egexmueHe
NOEOHAHHA MexaniuHoi miynocmi ma 6ucokoi pinempauiitnoi 30amnocmi. Ompumani pezynomamu Modxcymo Oymu
GUKOPUCMAHI NPU CMEOPEHHI HOBUX MUNiE KepamiuHux Qinempie 0na ouuwienna pioun i zazie y ximiunii, exonoziunii ma
eHepzemuuniil 2any3ax.

Knrwwuosi cnosa: canonim—mumanosi KoMRoO3uyiiHi @inbmpu, 2i0paeiiuHa NpPOHUKHICMb, NOpPOo8a CMPYKmMypd,
nopucmicms, paHyioMempudHuLl CKIao, MiKpOCMPYKMYPHI Xapakmepucmuxu.

H.M. Huliieva, L.M. Samchuk, T.Ye. Bozhko
STUDY OF HYDRAULIC PERMEABILITY OF SAPONITE - TITANIUM FILTERS

The paper presents the results of experimental studies of the hydraulic permeability of saponite — titanium filters. The
filtering material was obtained by the method of hydraulic dry pressing with subsequent sintering based on saponite as a natural
aluminosilicate adsorbent and titanium as a structure-forming component.

The porosity of the material was analyzed and the dependence of the permeability coefficient on the particle size
distribution was established. The optimal microstructure parameters were identified, which provide an effective combination of
mechanical strength and high filtration capacity. The results obtained can be used in the creation of new types of ceramic filters
for the purification of liquids and gases in the chemical, environmental and energy industries.

Keywords: saponite-titanium composite filters, hydraulic permeability, pore structure, porosity, particle size distribution,
microstructural characteristics.

IocTranoBka mnpodaemn. CyyacHUH PO3BHUTOK NPOMHCIOBOCTI, CIIBCHKOI'O TOCIIONAPCTBA Ta
KOMYHAJIbHOTO TOCIOJApCTBA CYNPOBOIXKYETHCA 3POCTAHHAM IOTpeOM B €(PEKTHBHUX CHCTEMax
OUMILECHHS PLAMH, 30KpeMa Boau. OHI€I0 3 TOJIOBHUX BUMOI' JI0 TaKUX CHCTEM € IO€IHAHHS BUCOKOL
(GiMBTpYyBaIbHOI 34aTHOCTI, XIMIYHOI Ta MEXaHIYHOI CTIHKOCTI, a TAKOX JOBrOBIYHOCTI (QiIBTPYBaJIbHUX
MaTepiaiiB. Y 1iii mpoOieMaTHili 0COONMBY yBary IpyMBEPTAIOTh KOMIIO3HIIIHHI (QIIbTPYBaIbHI MaTepianu
Ha OCHOBI IPUPOAHHUX MiHEPAJIiB Ta METAIIB.

CanoHiT, fK TNPeICTaBHUK INAPYBaTUX CHIIKATIB, XapaKTEPU3YEThCS BHCOKOI CcOpOLiiiHOIO
3[IaTHICTIO, PO3BMHEHOIO NMUTOMOKO TTOBEPXHEK0 Ta eKoyioriuHo Oesneunictio [1]. Turtan i TUTaHOBI
CIOJYKH, Y CBOIO Yepry, BiJ[3HAYaIOThCS BHCOKOI KOPO3IMHOK CTIMKICTIO, MEXaHIYHOI MIIIHICTIO Ta
CTabUIBHICTIO B arpecuBHUX cepenoBuiiax [2]. [ToeaHaHHs CANOHITY 3 TUTAHOBOK MATPHICIO A€ 3MOTY
CTBOPIOBATM  IEPCHEKTHBHI  (QUIBTpyBajbHI ~ Marepiaad 3 IMOKPALICHUMH EKCIUTyaTalliHHUMH
Xapaktepuctiukamu [3].

OnHi€ro 3 HAWBaXKITUBIIINX XapaKTEPUCTHUK (PUIBTPIB € 1X rifipaBiivHa MPOHUKHICTH, KA BU3HAYAE
30aTHICTh MaTepialy NPOIyCKaTH PIAMHY M Ai€to nepenany THcKy. Came el mapaMeTp CyTTEBO BIUIMBAE
Ha TIPOJYKTHUBHICTH (ijbTpa, €HEProBUTpaTH Tporiecy (QinbTpamii Ta eQeKTUBHICTh OUYHIIEHHS. Tomy
JOCHI/DKEHHSI TiIpaBIiYHOI TMPOHUKHOCTI CAMOHIT-THUTAHOBUX (UIBTPIB € aKTyadbHHM HayKOBO-
MPAaKTUYHUM 3aBIAHHSM.

AHaJi3 ocTaHHIX JOCTiTKeHb i myQaikamiid. 3a oCTaHHE NECATHIIITTS IHTEpEC 10 KOMIIO3HTIB Ha
OCHOBi IMH (GEHTOHITY, camoHiTy) i TMTaHOBUX n00aBok (TiO, @60 MeTanesuit TMTaH) 3piC uepes
MOETHAHHSI aJICOPOLIMHUK, KaTali3alliiHUX BJIIACTUBOCTEH TakuX MatepiaiiB. JlOCHiKEHHS OXOILTIOIThH
SIK eKCTIEPUIMEHTAIbHI pOOOTH 3 OTpUMaHHsI 1 BUITPOOYBaHHS (PLIBTPIB, TAK 1 MOAEIIOBAHHS TiAPOINHAMIKA
B peaNiCTUUHI MIKpOCTPYKTYpi IOPUCTHX MaTepialis [4].

HaBeneHi excnepyMeHTalbHI JaHI IIOAO TPOHUKHOCTI Ta TOPOBOI CTPYKTYpU CamoOHITY SIK
MiHEpaJIbHOIO HANIOBHIOBAYA, 10 3a0€3MeUy€e BUCOKY MUTOMY IOBEPXHIO, PO3BHUHEHY MiKPOIIOPHUCTICTH 1
3HaYHY BOJOBOMPHY 3/IaTHICTH Ta BILTHBAE Ha ()OPMYBaHHS (PLIBTPAIIfHOTO APy, M0 3MiHIOE e(hEeKTHBHY
TiIpaBNivHy IPOHUKHICTB [5].

Jocnimkena interpatis Tutany abo TiOz Y MATPUUFO, AKa MOXE MaTV NOABI MHWM edeKkT: 3 oaHid
CTOPOHH — TIOKpAIy€ MIIHICTh, TiAPOQLIBbHICTS 1 aHTH(YyamiHroBi ((OTOKATATITHYHI) BIACTHBOCTI,
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3 IHIIOI — TPU MEBHUX yMOBAaX 3MEHIIIYE CEPeIHIA Po3Mip MOp i, K HACTIAOK, 3HIDKYE TPOXiAHICTS.
KinbkicHi edexTr 3aiexarb Bix Gopmu (HAHOYACTHHKHM, IUTIBKA, HUTKH), JOKaji3allii B CTPYKTYpi Ta
KOHIIEHTpAIli1 1o6aBku [6—-8].

CydacHi poOOTH 3aCTOCOBYIOTh TO€IHAHHS MIKPOCTPYKTYpHOI mudpoBoi 06podku (Mmikpo-CT,
SEM) 3 uncensuumu pimerasmu (Has’e Ctoka) mist o6uncieHHs epeKTUBHOI TiApaBIivHO] MTPOBITHOCTI
MarepiaiiB 3 HEOOXiIHOIO MOpHCTicTIO. Taki miaxomw BKe OyJIM YCHINTHO 3aCTOCOBaHI IS TOMIOHUX
TJIMHHUX KOMIIO3UTIB [9].

PesynbpTaTi moka3yoTs, IO CAIOHIT-TUTAHOBI KOMIIO3UTH TIEPCIIEKTUBHI JUIs GUIBTpaIil MMTHOT Ta
CTiuHOT Boiu (KOoMOiHalis aacopOLii JoMilIoK Ta poToKaTaTiTHIHOro 3He3apaxenHs TiOz ), & TAKOK ANA
CTBOPEHHS KepaMidHUX a0 MeMOpaHHHX MaTepiajiB 3 MiABUIIEHOO CTIHKICTIO 10 3a0pyaHeHHA. [IpoTe
MeXa MiX MPOHUKHICTIO (MPOAYKTUBHICTIO) 1 CTYIIEHEM OYHINEHHS/aACOPOIiEI0 3aTUIIAETHCS TOJOBHUM
npu npoektyBanHi [10].

AKTYaJIbHICTh JOC/i>KEHHs TIOJIATa€ B MEPCIEKTUBHOCTI CAMOHIT — THTAHOBUX KOMIIO3UTIB SIK
(GiIBTpyIOUMX MaTepialiB i3 KOPUCHUMH aJCOPOLIHHO-KATaITHYHUMHU BIIACTHBOCTSAMH, MPOTE KUIBKICHI
JOCITIJKEHHSI caMe T1JIPaBIivyHOi MPOHUKHOCTI TAKHX CHCTEM IOKH 110 (pparmeHTapHi. LL{o6 mepeiitu Bin
J1Ta00PAaTOPHUX JCMOHCTpAIliii 1O IH)KEHEPHOI0 3aCTOCYBaHHsS, HEOOXIJIHO MPOBECTH CTaHAApPTH30BaHI
EKCIIEPUMEHTH 13 Cepier0 3pa3KiB i3 MIKPOCTPYKTYPHHM MOJEIIOBAHHAM Ta  JIOCIIKEHHSIM
eKCIUTyaTalliifHOI BJIaCTUBOCTEW (iIbTPIB.

MeTo10 7aHOTO TOCTiI>KEHHSI € BU3HAYCHHS 3aKOHOMIpPHOCTEH (hOpMyBaHHS IIOPOBOT CTPYKTYpPH Ta
KIJIbKICHA OIIHKA TiJIpaBIiYHOI TMPOHUKHOCTI CAllOHIT-THTAHOBHX (PUIBTPIB 3aJIe)KHO B CKJIaIy, YMOB
BUT'OTOBJICHHS Ta CTPYKTYPHHUX XapaKTEPUCTHUK.

BuknagenHss ocHoBHOro wmarepiaay. Jlns HayKOBO-€KCIEPUMEHTAILHOTO — JIOCIIIKEHHS
BUKOPHCTOBYBAII CAMOHIT-TUTaHOBI (inmbTpu [11] 3 pi3HOIO MOPOBOIO MPOXITHICTIO (PLIETPYBATHHOTO
martepiany (ta6i. 1). ToBumHa GinsTpyBansbHOro mapy cranosmia L=50 M i3 B s3kicTio Boau 1=1,0x10"°
ITa/c Ta mineHicTIO p=1000 KT/M°,

Tabn. 1
IlopoBa npoxiaHicTh QiILTPYBAJTBHOI0 MaTepiaxy
Benuka, (pesicum A) | Cepennst, (pescum b) | Townka, (pexcum B)
k, M?
1,0x10°1° | 1,0x107" | 1,0x1072

J171st OLIiHKYM HANopy BUKOPUCTOBYBaJM 3akoH lapci mist dinpTparii:

AP =L 1)
ne V — IIBUAKICTh MTOTOKY, M/C.
OOuncneHHs B METpax BOISHOTO CTOBITYHUKA:

h="2 @)

pg

[Ipu pexxumi A, BenuKild MPOXIAHOCTI MOPUCTOro (GiIBTPYBAJIBHOIO MaTepially Ta CepeaHbOMY
po3mipi mop = 50-100 um cmoctepiraerbcsi BHCOKa NPOITYCKHA 3[aTHICTh, NEPEBa’KHO MOBEPXHEBE
ounieHHs. Je mBunkicts GpinsrpyBanus V cranoButs 0,0013888889 m/c.

3a ¢opmyoro (1) Bu3HATAEMO HAIIpP IS peKUMY b

AP = 1,0 x 1073 x 2203898899, 05 = 694,444 Ta.
1,0x10

3a popmynoro (2) mpoBOAUTHCS OOYUCIESHHS IS PEKUMY A B METpax BOJSHOTO CTOBITYMKA:

694,444
=————=~0,071 m.B.CT.
1000%9,81

CanoHiT — THTaHOBHH (BiNBT BEITMKOI MPOXiAHOCTI Ma€ TaKi TEXHIUHI XapaKTePUCTUKU:

—BEJIMKY MPOIYCKHY 3[aTHICTh, MaJly HMOBIPHICTh 3a0pyAHEHHS APiOHUMH KOJIOIAaMHU;

—BUAAJICHHS YACTHHOK PO3MipoM > ~50 um;

— BHUCOKY e(eKTHBHICTE (> 95 %);

—He ayxe e()eKTUBHUHN IS PiIOHUX KOJOiAiB (PO3YMHEHUX JOMIIIOK) — MOXKE 3HAO0UTHCS
KoaryJsiiist (aacopOrris).

—piJKke IPOMUBAHHSI,

— Tepernaj] TUCKY Ha JoIyCcTHMOMY piBHI (~ < 0,2 — 0,5 M) goBmmii yac.
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[Ipu pexxumi b, cepeaHiii MPOXiAHOCTI MOPUCTOrO (PUILTPYBAIBHOTO MaTepiady s CepPeIHbOrO
po3Mipy mop = 5-20 pum crocTepiraeThCs MEHINA NPOITyCKHA 3aTHICTh, IMEPEBAKHO ITOBEPXHEBE
ounteHHs. Je mBunkicts GpinbrpyBanus V cranosuts 0,00027777778 m/c.

3a ¢opmyroro (1) BU3HAUAEMO HaIip AT pekuMy B:

0,00027777778

AP =1,0 x 1073 x &
1,0x10

x 0,05 = 1388,8889 Ila.

3a ¢opmyoro (2) MPOBOIUTHECS OOUNCICHHS IJIS PSKUMY B B METpax BOJISHOTO CTOBITYHKA!

_1388,8889
" 1000%9,81

h ~ 0,142 m.B.CT.

CaroHit — THTaHOBUH (DUTET CEPEIHBO1 TPOXITHOCTI MA€ TaKi BIACTUBOCTI:

—BUAAJICHHS YACTHUHOK CEPEAHBOr0 PO3Mipy (=5 pm);

—nyxe noope ountieHHs (80-98 % 3anekHO Bij pO3MOALTY YACTUHOK).

—YaCTUHKH <1—-2 M YacTKOBO 3aXOILUTIOIOTHCS B IMTUOMHI, aje e()eKTHUBHICTh HMKYA;

— J17151 IOJTiNIIEHHS HEOOX1THO 3aCTOCOBYBATH KOATYJISIHTH 200 TOHKOMIOPHCTHI BEpXHiit miap.

—yacTile 00CIyroByBaHHS, HI)K Y BEJIMKOIIOPOBOMY PEKUMI;

—BaXJIMBUHA KOHTPOJIb AP,

—HeoOX1AHO MJIaHyBaTH KOATyJSLiI0 P JOCATHEHH] nopory (Hanpuknag, +0,2-0,3 m).

IMpu pexumi B, TOHKOMOPOBIA MPOXiJHOCTI TOPHUCTOrO (iMBTPYBANBHOTO MaTepiany MpH
cepeaHbpoMy po3Mipi mop =~ 0,5-2 um crocrepiraeTbcs HU3bKa MPOIMYCKHA 3JaTHICTh Ta BUCOKOC(EKTUBHE
dbinpTpyBanns. JIe moBepXHeBa MBUAKICTH (inbTpyBanHs V cTaHOBUTH 5,5555556 X 1075 M/c.

3a ¢opmyoro (1) BU3HATAEMO HATIIP IS pEKUMY B:

-5
AP = 1,0 x 1073 x 22222200 5 0,05 = 2777,7778 Ia

3a popmynoro (2) mpoBOIUTHCS OOUUCIICHHS IS pEKUMY B B METpaxX BOASIHOTO CTOBITYHKA!

_2777,7778

= ~ 0,283 M.B.CT.
1000x9,81

CaroHiT — THTaHOBUH (IJIBT TOHKOT MPOXITHOCTI MAa€ TaKi TEXHIYHI BIIACTHBOCTI:

— BHCOKY ¢(DEKTHBHICTh BUAAJICHHS MPIOHNX YACTHMHOK Ta 3HAYHE 3MCHIIICHHS MyTHOCTI;

— MOXe€ 3aTPUMYBaTH YaCTUHKH PO3MipoM ~1 pm i Oibii;

—3HAYHO OUTBIINN TIepenaa TUCKY IIPH Til )K€ TOBIIHHI IIapy;

—noTpelye HIKYMX MBUAKOCTEH, YaCTIIOTO MPOMHUBAHHS 200 OUIBIIOI HACOCHOT MOTYKHOCTI.

—Kpala aJcopOLiiHICTh CAlIOHITY;

— BHJIAJICHHS Ba)KKHMX 10HIB Ta OPTaHIYHUX PCUYOBHH.

st 30epeskeHHS TPOITYCKHOI 37aTHOCTI 3a3BHUYAil BHUTOTOBJSIOTH TpasieHTHI (imbrpu [12] 3
JEeKUIPKOX IIApiB: BEPXHIH TOHKOMOPUCTHUH IIap AJs TOHKOTO OCBITJCHHS Ta BHYTPILIHIA IIap A
MEXaHIYHOI OUUCTKH.

3a pe3ynpTaTaMHd HAyKOBO-€KCIIEPUMEHTAIBLHUX BCTAHOBJICHO, IO TiApaBiIivyHA MPOHUKHICTH
CAlOHIT — TUTAHOBHUX (UIBTPIB CYTTEBO 3aJECKUTH BiJl TPAHYJIOMETPUYHOTO CKJIagy Ta CIIiBBIJHOIICHHS
KOMIIO3UTY, L0 BU3HAYaIOTh ()OPMYBaHHSA MIKPOCTPYKTYpH MaTepiany. s TphoxX eKcliepuMEeHTaIbHUX
peXUMiB BUTOTOBIEHHS (BinbTpiB (Tabu. 1) koedinient nporuknocTi K 3MiHOBaBcs B Mexax Bia 1,0x10710
M2 110 1,0x10712 M2, 1o BiAmoBizae nepexomy BiJ KPyMHONOPHCTOI 10 TOHKOIIOPUCTOI CTPYKTYPH.

V 3paskax pexumy A, e nepeBakaloTh Makporop po3mipoM 50-100 pm, cnocTepiranacsi BUCOKa
MPOIYCKHA 3[aTHICTh MPH IIBHIKOCTI QLIbTpyBaHHS OaM3bKO 5 M/rof. Taki QiabTpU XapaKTepHU3YIOThCS
MIHIMaJIbHUM TiIPaBIIYHKM OIOPOM 1 3a0e3meuyioTh ¢()EKTHBHE BHIAJCHHS MEXaHIYHUX JIOMIIIOK
po3mipom monan 50 pum. [Ipore yepes3 mepeBakHO MOBEPXHEBE 3aTPUMaHHS JOMIIIOK iX €(QEeKTHBHICTh
100 APiIOHOIUCTIEPCHUX YACTHHOK € 00MekeHOI0. Lle cBiqunTh Ipo Te, 110 B MAKPOIIOPUCTUX CTPYKTYPax
OCHOBHHM MEXaHI3MOM € rpy0e (ibTpyBaHHS, TOI AK afcopOIliiiHa CKJIaJ0Ba CAlOHITY MPAKTHYHO HE
peaizyeTbes.

Jnst cepeIHbONOPUCTHX 3pas3kiB (pexxum b) 31 cepeaniM po3mipom mop 5-20 um koedimieHT
nporuksocTi k=1,0x107"" M2, IlIBHAKiCTH (iAETPYBaHHS CTAHOBHMTH ONM3bKO 1 M/rof, o 3abe3meuye
BUJIATICHHS] YaCTHHOK CEPEeTHROT0 po3Mipy (> 5 pm) i3 3arainbHO0 eQeKTHBHICTIO ountieHHs 80-98 %. Y
TAaKUX KOMIO3UTaX BigOyBaeThCsl KOMOIHOBaHMN MeXaHi3M (inbTpalii — MoOBEepXHEBE OCITaHHS YaCTHHOK
TTOETHYETHCS 3 X YaCTKOBUM 3aXOIUICHHAM Y TIuOwHi mmop. Lle 3abe3nedye cTabinbHy poOoTy ¢iabTpa mpH
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MOMIPHUX BHUTpaTax €HEPrii, MPOTe BHMAara€ IEPIOAUYHOIO NMPOMUBAHHSA JUIsI 3amoOIiraHHS POCTY
TipaBIIigHOTO OIIOPY.

Haiimenmmii koediuient nponuknocti (1,0x1072 M?) cmocrepiraes y 3paskax pexumy B, e
cepeaHiit po3mip nop craHoBUTH 0,5-2 um. BiamoBizHo, MBHAKICTH QinbTpyBaHHs 3HHKYEThCA 10 0,2
M/To, ane e(heKTUBHICTh BHIAICHHS YaCTHHOK IMiIBHUINYEThcs 10 Maike 100 %. IlinBuiienuit nepenan
THCKY Ha (DUTBTpI CBIAYMTH PO HEOOXIMHICTH POOOTH MPU MEHINHUX IMBHIKOCTSAX a00 3aCTOCYBaHHS
rpagieHToi cuctemu ¢inbrpanii (puc. 1). B gaHux 3paskax 4iTKO MPOSBISETHCS aAcopOUiliHa 31aTHICTh
CAIOHITY — 3aBASKH KpaIliif MOPUCTOCTI CIIOCTEPIraaocs MOMITHE 3HWKEHHS KOJIbOPOBOCTI Ta MYTHOCTI
BOJIM, 1110 BKa3y€ Ha J0JaTKOBE BUIAJICHHS PO3YMHEHUX OPraHiuHUX PEUOBHH Ta 10HIB BaXKKUX METAIIB.

3anexxHicTb Nepenany TUcky AP Bin NnoBepxHeBOT WBWMAKOCTI v
ONA TPbOX 3Ha4YeHb NepmiabiniTi (cnevyeHnid canoHIT-TUTaH)
k= 1le-10 m™2 (kpynHONOROBWA

105k k = le-11 m"2 (cepenHin)
— k= le-12 m™2 (ToHKoNnopoBKiA)

104}

lD.’i /
10°

1

10°F

Mepenan Tucky AP (Ma) — norapwugMivHa wkana

10! 10° 101
MoeepxHeBa WBKWAKICTL v (M/ron)

Puc.l. I'pagienTHa cuctema pinbTpamii

[opiBHSHHS pe3ynbTaTiB EKCIEPUMEHTY 3 JIITEpaTypHUMHU AaHUMH [2—6] MOKa3ajlo y3roKeHICTh
OTPUMAaHMUX 3HAYCHb KOE(]III€HTIB MPOHUKHOCTI 3 BiIOMHUMH MOCISIMHU MOPUCTHX ATFOMOCHITIKATHHX
KoMITo3uTiB. CIIOCTEpIraeTbess THUIOBUIM CTENMEHEBMH 3B’SI30K MDK KoeillieHTOM NIpOHHMKHOCTI K Ta
cepennim miamerpom mop d Bumy k~d>°3°, mo mixTBepwKye nepeBaru TaMiHAPHOTO PEXKUMY Tedii (3aKOH
Hapci). logaTKoBO BCTAaHOBIICHO, 10 301IBIICHHS YaCTKU TUTaHy y komno3uuii (Oinbiie 30 %) cipuunnse
YaCTKOBE YIIUTBHEHHS CTPYKTypH Ta 3MEHIIeHHS e(eKTuBHOi mopuctocTi Ha 10-15 %, mo 3umKYye
MIPOHUKHICTD, aJI¢ MMiABUIIYE MEXaHIYHY MILHICTb (iIbTpa.

MiKpoCTpYKTypHHI aHaji3 MOKa3aB, IO HASBHICTh TUTAHOBUX BKIIOYEHBb CIpHsi€e (OpPMyBaHHIO
CTIMKOT 3B’13aHOI CITKH TOD, sIKa 3a0e31euye piBHOMIPHUN PO3IOIi TOTOKIB i 3MEHILIY€ PU3HK JIOKAJILHOTO
3acMmiveHHs. Lle 0coOIMBO BaXKIIMBO JJIsl TIOBrOTPUBAJIOT0 BUKOPHUCTAHHS QUIBTPIB Y IMHAMIYHHX YMOBAX.
Bu3sHaueHi onTUMalbHI CHiBBiJHOIIEHHS TTapaMeTpiB nopuctocti (30-35 %) i nporukHocTi (107! M?), mo
3a0e3MeuyroTh 0allaHC MiXK TPOJTYKTUBHICTIO Ta SKICTIO OUUIIICHHSI.

OTxe, pe3yabTaTH EKCIIEPHUMEHTY CBIAYaTh, IO CAMOHIT-TUTAHOBI (UIBTPU MOXYTh OYTH
e(eKTHBHO BUKOPHUCTAHI JJIsl TIONIEPEAHBOTO i TOHKOTO OYHIIICHHS BOJIH, & TAKOX sSIK 0a30Bl1 €JIEMEHTH B
OararomapoBux MeMOpaHHUX cucTeMax. HacTymHi AOCHifKeHHs AOLIIBHO CHOPSMYBAaTH HAa BUBUCHHS
BILIMBY TPHBAJIOr0 MMKJIIYHOI'O HABAHTA)KEHHS Ha CTaOLIBHICTh TiIPaBIiuyHOl MPOHUKHOCTI Ta KOPEJIALIIO
MiX MIKPOCTPYKTYPOIO Ta aJICOPOIIIIHHOI0 aKTUBHICTIO MaTepiaity.

BucHoBkn.

1. [IpoBeneHi ekcriepuMEHTAIbHI JOCTIIKEHHS MOKa3aJid, L0 TiApaBlidyHa NPOHUKHICTbH
CaTOHIT — TUTAHOBUX (UIBTPIB CYTTEBO 3AJICKHUTH BiJI TPAHYJIOMETPHYHOTO CKIIAJly Ta CITiBBIIHOIICHHS
KOMITOHEHTIB KOMIIO3UTY. 3MEHILIEHHS CepeaHboro posMmipy mop i3 50-100 um mo 0,5-2 um
CYNIPOBOIKYETHCS 3HIKEHHAM KoedimienTa nmpoaukHocTi 3 1,0x1071% mo 1,0x10712 M2 Ta migBUIIEHHAM
edextuBHOCTI QiabTparii Big 90 g0 99-100 %.

2. OnTuManbHi QiIbTpaLiiiHi BIACTHBOCTI TOCITalOTHCSA HPU CEPEAHBOIIOPUCTIH CTPYKTYpI
(pexum b) i3 koediuiearom mporuknocti k=1,0x107!! M2, e 3a0e3meuyeThest GamaHC MiK MPOIYCKHOO
3IATHICTIO, SIKICTIO OYMIICHHS T4 CHEPTETHYHUMH BUTPATaMH.

3. BcTanoBneHo, 0 THUTAHOBI BKJIIOYCHHS BUKOHYIOTH (YHKITIIO CTPYKTYPOYTBOPIOIOYOTO
KOMIIOHEHTA, SKUI MiABUILYE MEXaHIUHY MIITHICTb 1 CTaOLIBHICTh MIKPONOPHUCTOI CTPYKTYpH. IIpH BMicTi
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tuTany noHan 30 % croctepiraeThes yIIIbHEHHST MaTPUII, 3MEHIICHHS e(eKTHBHOT opucrocTi Ha 10—
15 % Ta BimmoOBiIHE 3HWKEHHS MPOHUKHOCTI.

4, V 3pazkax i3 IpiOHONOPHUCTOI0 CTPYKTYPOIO (PeXHUM B) UiTKO MPOSBISETHCS ancopOLiiiHa
aAKTHUBHICTD CaHOHiTy, 1o 33663H€‘ly€ AOJAaTKOBC BUAAJICHHS PO3YMHCHUX OpFaHi‘lHI/IX PCUYOBUH 1 BaXKKHX
ioHiB. Lle Bka3ye Ha MOKJIMBICTh [TOE€IHAHHS MEXaHIuHOT Ta COpOLiHHOT (IIbTpallil B OJHOMY MaTepiali.

5. [TopiBHSHHSA eKCTIEpUMEHTAIBHUX PE3yJIbTATIB 13 BIJOMHMH JITECPATYPHUMH TaHUMU
MiATBEPIMIIO BIAMOBIIHICTE OTPUMAaHUX KOe(illiEHTIB MPOHUKHOCTI KIACHYHUM 3aKoHOMIpHOCTAM [lapci
Ta cTeneHesiit 3anexnocTi K~0**2°, xapaxTepHiii 115 TOPUCTHX AOMOCHITIKATHIX KOMITO3HTIB.

6. OTrpuMmaHi pe3ysNbTaTH CBiAYaTh MPO TEPCICKTUBHICTh BUKOPHCTAHHS CAIOHIT —
TUTAaHOBHUX KOMIIO3UTIB JAJIsI CTBOpEHHs e(peKTUBHUX (iIbTpallifHUX €JIEMEHTIB y CHCTEMax OYHIICHHS
piauu 1 raziB. HacTynni nocmigkKeHHS AOLUIBHO CHPSAMYBaTH Ha aHaji3 AOBrOTpHBaioi cTabilbHOCTI
MIPOHWKHOCTI, BIUIMBY TEMIIEPATypHUX PEKHUMIB 1 IUKIIYHAX HaBaHTAXEHh Ha EKCIUTyaTarliitHi
XapakTepUCTUKU PiIbTPiB.
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