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Amnotanisi. JocnipKeHO BIUIHB T00aKH aTFOMOCIITIKATHHX Mikpocdep Ha dop-
MyBaJbHI Ta MEXaHIYHI BJIACTHBOCTI IUIACTHYHOI KepaMiuyHOI CHpPOBHHH.
BuByeHo ¢azoBuii, MiHepalOriyHWil Ta XIMIYHHHA CKJIaJu OCHOBHOTO TJIH-
HUCTOTO KOMIIOHCHTY Ta H00aBKH 10 HBOro. [lokazaHo, mo i3 30LTBIICHHIM
BMiCTy Mikpocdep y Maci YMCIIO THIACTUYHOTI 3MIHIOEThCS HECYTTEBO, a BOJO-
TIOTJIMHAHHS 1 TIOPYBATICTh POCTYTh, 110 CYTTEBO BILIMBAE HAa MIIIHICTh 3pa3KiB.

KarouoBi ciaoBa: amroMocwiikaTHi MikpochepH, IJIHHA, IUIACTHYHICTD,
MeXaHIYHI BIACTHBOCTI 3pa3KiB.

Abstract. The influence of the addition of aluminosilicate microspheres on
the forming and mechanical properties of plastic ceramic raw materials was
studied. The phase, mineralogical and chemical compositions of the main clay
component and its additives were studied. It is shown that with an increase
in the content of microspheres in the mass, the number of plasticity changes
insignificantly, while water absorption and porosity increase, which
significantly affects the strength of the samples.

Key words: aluminosilicate microspheres, clay, plasticity, mechanical
properties of samples.

[Ipu BuroromnenHi BupoOiB Tpy0Ooi Ta TOHKOI KepaMiKH B SKOCTIi
OCHOBHO1 CHPOBHHU BHMKOPUCTOBYIOTbCS TJIMHHUCTI mnopoau. s
MOKPAUICHHA iX TEXHOJOTIYHHMX BIACTHUBOCTEH 10 CKIaAy IIUXTH
BBOJATH Pi3HI AOMIMIKK SIK TPUPOAHOTO, TaK 1 TEXHOTEHHOTO IOXO-
mkenas [1]. YV gawiii poOOTI NpUBENEHI ITOCHIIHKCHHS BIUTUBY
ATIOMOCHITIKATHUX ~ Mikpochep Ha ¢dopMmMyBaidbHI Ta MEXaHIUHI
BJIACTUBOCTI MacH Ha OCHOBI SKICHOI BHMCOKOIUIACTUYHOI IJIMHHU
BecenoBcbkoro pomosumia. lle nomomoxke BUPIIIWTH NHTAHHS
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HE JIMIIE MOKPALICHHSM BJIaCTUBOCTEH MacH, aje W 3ajgady i3 yTHIIi-
3aI[i€10 TPOMUCIIOBHX BiJIXOJIIB.

AJIOMOCHITIKaTHI TOPOXKHHUCTI Mikpocdepu (LeHochepr) BXOAATh
JI0 CKJIaJly TUCTIEPCHUX JIETIOUHX 3071 BiJl MAJIONOAIOHOTO CIIaTFOBAHHS
BYTUIJIS Ha TETUIOBUX €JICKTPOCTAHIIAX. 32 PaXyHOK HU3BKOI 00’ €MHOI
TYCTUHH BOHH MOXYTh JIETKO OYTH BHIIIJICHI y BUIJISIII KOHIEHTpATY
3 BUKOPUCTAHHSM T'PaBiTAllifHUX METOAIB Y BOJHHUX CEpelOBHILAaX abo
310paHi 3 BOJHOT MOBEPXHI CXOBUIII 30JIOILJIAKOBUX B1JIXOIIB.

CyKyIHICTh YHIKQJbHUX BJIACTUBOCTEH Mikpochep 0O0yMOBIIOE
IIUPOKUI CIEKTp iX 3aCTOCYBaHHS y CydacHI mpomwucioBocTi. s
HHX XapaKTepHOIO € Hu3bka HacumHa ryctuHa (0,2-0,8 r/cm?), mami
po3mipu (5-500 mxMm), chepuuna (opma, BUCOKI TBEPIHICTh (TyCTHHA
Mmarepiaqy CTiHOK YaCTHHOK — 2,5 r/cM®) i Temmeparypa IUIaBICHHS
(T,,=1350-1500°C), a Tako XiMiYHA IHEPTHICTh (BMICT OCHOBHHX
KOMIIOHEHTIB 3MIHIOEThCS B Mexkax 50—65 mac. % SiO,; 20-36 mac. %
ALQO;; 2-10 mac. % Fe,0;). lleHochepu BHKOPHCTOBYIOTh Y BHPOO-
HULTBI OYIiBETHHUX, TETUIOI3OJSIIIIMHNX, TaMIIOHAKHHUX MaTepialis,
a TaKOXK B SIKOCTI JITKMX HAITOBHIOBAYIB B Pi3HI THITH ITOJIIMEPIB 1 KOM-
MO3UIIHUX MaTepiamiB [2].

OCHOBHMM  KOMIIOHEHTOM KepamiuyHOi Macu Oyna IiMHA
BecenoBchKoro ponoBHINa, sika 3a CBOIM MIHEPAJOTIUYHHM CKJIaJ0M
BIIHOCUTBCS 10 KAOJIH-TIAPOCIIIOAUCTOI CUPOBUHM, MICTUTh JOMIIII-
KaM{ KBapIly Ta BKIIOYEHHS IIMPKOHY, PYTHIY, UTBMEHITY, aHaTasy,
TOOTO, HAJGKWUTH IO TPYIHU IMONIMiHEpAIbHUX TJIHH. 3TiHO TMPOBE-
JCHOTO PEHTreHo(a3oBOro aHajily MiHEpaJOriuyHUK CKIad IIMHU
HacTynHuil: kaoniH 41 %, rigpocmrona 32 %, kBapu 27 %. XiMiuHuR
CKJIaJl OCHOBHUX KOMIIOHEHTIB BecenoBcbkoi mmuu (Mac. %): SiO, —
66,3; Al,0,—22.8; CaO — 0,97, Fe,O, — 0,78 Ta BIIIT - 6,3 %.

Y sKocTi MO0aBKM BUKOPHCTOBYBAJIHM KOMEPIIHI aJFOMOCHIII-
katHi Mikpochepn (xommanis Recycling Solutions) 3 HacTymHUMEH
XapaKTepUCTHKaMu: HacumHa ryctuHa — 0,37-0,41 r/cm®, muroma
Bara — 0,65-0,75 r/cm®, cepenmuiit po3mip 3epHa — 140-155 wmxwm.
[IpoBeneHuii XiMiYHUN aHaJi3 MOKa3aB, [0 AJIFOMOCHIIIKATHI MIKPO-
coepu mictare 51,5 % SiO,, 32,0 % AlLO,, 0,87 % CaO Ta 0,12 %
Fe,0,. 3a mannmm peHTreHOo(a30BOro aHajizy OCHOBHUMH (a3zaMu
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e Mymit (45%) 1 niokcua KpeMmHilo, MpeICTaBICHUH KBapLeMm
ta amop¢pHuM Si0O,.

JIyiss MOCIIJKeHHST BILUTUBY aJIFOMOCHIIIKaTHUX Mikpocdep Ha ¢op-
MyBaJbHI Ta MEXaHI4HI BJIACTHBOCTI IUIACTMYHOI KepamidHOi Macu
TOTYBaJIM 3pa3Kd 3 PI3HUM CITIBBiIHOMICHHSAM KOMITOHEHTIB (Ne 1 —
100 % tuan, Ne2 — 95% mmHu 1 5 % wuenocdep, Ne3 — 90 %
mmHd 1 10 % uenocdep, Ne4 — 85 % mmnau 1 15 % wuenocdep).
dopmyBabpHa BONOTiCTh cTanoBuia 2022 %.

BceranoBiieHo, 110 npu 301IbIIEHHI BMICTY JI00aBKH YHMCIIO TUIAC-
TUYHOCTI TIMHHM MPOTOPLIAHO 3MEHIIYEThCs. Tak, JJisi MacH, sika
He MICTHTh neHocdep, BOHO ckmamae 29 %, a mans iHmMX 3pas3KiB —
26 %, 24 % Tta 23 % BigmoBigHo. 3rigHo [3] TIMHUCTAa CHUpOBHHA
3 YHUCJOM IJIACTUYHOCTI A0 25 BIiIHOCHUTBCS OO CEPEAHBOIIACTHY-
HOi, IO y HAamIOMy BHUMAJKy BKa3ye Ha Te, IO JOAaBaHHS LIEHO-
cdhep 70 BHUCOKOIUTACTHYHOI IIMHU BecesoBChKOro poloBHIIA JIEIIO0
3MEHIIy€e ii YHUCIO TUIACTHYHOCTI, BHCTYMAIOYM B SKOCTI CITICHIO-
Bada. DopMyBaHHS 3pa3KiB, SKi MICTHJIN OLIBINTY KiTBKICTh BBEACHOT
nobasku (10-15 %) BigOyBanoch A€o CKIaIHIIIE 1 MEHII SKiCHIIIE.

Jnst BU3HAUEHHS MEKi MILHOCTi Ha CTUCK, 3THH, BEJIMYMH BOAOIO-
[IMHAHHA Ta TOPYBAaTOCTI Marepiaily, BUTOTOBICHOTO 13 JOCIiIKyBa-
HUX Mac, BAKOPUCTOBYBAJIM TPAJHIiHHI MeTonuKH [4; 5].

bymo BimdopmoBano 3paskum y GopMmi IUTHTOYOK Ta Oajgodok
Ta KyOWKiB HeoOximHoro posMipy. llicis sucymryBamas (t=200 °C)
npoBoamwIM Buman mnpu Ttemneparypi 1050 °C Bopomosxk 2 rom.
OTtpumaHi ekcliepuMeHTalbHI JaHi peICcTaBiIeHi Ha puc. 1.

3HaueHHsT MEXi MIIHOCTI Ha CTHCK A 3pasky i3 mmHH (Ne 1)
ckiano 339 Mlla, mo 3HauyHO TepeBHINye Taki st 3pa3kiB NeNo 2—4,
SIKI MiCTHITH 00aBKy amoMocdep. Tak, i3 301IbIICHHSM 11 BMICTY Mill-
HICTh 3pa3KiB Ha CTHK 3MEHIIY€EThCS i cTaHOBUTH 326 Mlla mmst 3pasky
Ne 2, 238 MIla mns 3paszky Ne 3 1 157 Mlla ns 3pasky Ne 4. 3HaueHHs
MOBITPSIHOT Ta BOTHEBOI yCaIKM 3pa3KiB MIpeJCTaBICH] Ha puUC. 2.

3 OTpUMaHMX JaHUX BHXOJUTH, IO 13 30UIBIICHHSM BMICTY
00aBKHY TIOBITPsIHA ycaaka 3MEeHIIyeThes Bin 7,8 % mo 5,2 %, a Bor-
HsHA ckiamae Oinmst 1 % amsa Bcix 3paskiB i3 mo0aBKorO Mikpocdep,
10 MEHIIIe, [T 3pasKa, BifdopmoBaHoro jwiie i3 mHu (1,7 %).
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85 % rimHn
90 % rauHI
95 % rimHA
100 % rouan

Pucynoxk 1 — Brmus 1ogaBaHHst alrOMOCHIIIKATHUX MiKpocdep
Ha BJIACTUBOCTI KepaMiuHOi Macu

l l L l Bornsna ycaaka
IMosiTpsiHa ycanka
03 Ne 4

No 1 Ne 2 No o

S N A~ O

® [JoBiTpsiHa ycagka ™ BorHsHa ycaJaka

Pucynok 2 — IloBiTpsiHa Ta BOTHSHA YCaJIKU 3pa3KiB

TakuM 4MHOM, OTPUMaH| EKCIIEpUMEHTANbHI JIaHl BKa3ylOTh Ha Te,
0 JTOJaBaHHS AJTIOMOCIUIIKATHUX Mikpocdep M0 IUIACTUYHOI TIIH-
HHUCTO{ CHPOBMHHU B KiJBKOCTI He Oinblie 5 % chpusie MOKpaIieHHIO
CYIIMIBHUX BJIACTUBOCTEH IJIACTUYHOI IVIMHH, ajie 3MEHIIye Mexa-
HIYHI XapaKTepPUCTHKH 3paskiB. HeoOXimHO mpoBecTH J0AATKOBI
JOCHIJDKEHHS TIPU 1HIIUX YMOBaX €KCIEPHUMEHTY Mepel TUM, SIK 3pO-
OWTH BHCHOBOK TIPO OIUIBHICTHP BUKOPHUCTAHHS aAJTFOMOCHITIKATHHX
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Mikpocdep sSK KOMIIOHEHTa IINXTHA NP BUTOTOBJICHHI BUPOOIB rpy0oi
Ta TOHKOI KepaMiKu.
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CLAY-BASED FILLERS AS HEAT-RESISTANT
ORGANOSILICON COATINGS PROPERTIES MODIFIERS

Tetyana Bikhalets,
Viktoria Pakhomova

Igor Sikorsky Kyiv Polytechnic Institute

Abstract. One of the aspects of creating resource- and energysaving
technologies in one of the most energy-intensive industries — cement is being
solved. The effect of energy saving was studied by increasing the corrosion
resistance of the operation of units, in particular, dedusting units. The effect of
fillers on the performance properties of organosilicon coatings, which are used
to protect the inner surface of electrostatic precipitators, has been determined.

Key words: organosilicon varnish, clay minerals, corrosion resistance,
electrostatic precipitator.
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The need to take into account environmental problems has
increased the requirements for environmental protection and tightened
the standards for emissions of gases and dusty air into the atmosphere.
Electrostatic precipitators are the most adapted devices for cleaning
large volumes of gases [1].

At present, attempts are being made to improve dedusting devices
and make them more reliable in operation. At the same time, there is
a desire to more fully use the exhaust gases in the technology.

Since the largest amount of dust is emitted from the zones of
drying, decarbonization and exothermic reactions, it mainly consists
of a mixture of fired clay and undecomposed limestone. The dust may
contain 10-25% clinker minerals: B- and y-C,S (8-10%); C,F and C,AF
(10-12%). With an increase in the content of clinker minerals in the dust,
the content of free lime also increases from 2 to 14%. Compared to
sludge, dust contains alkalis and sulfates in an increased amount [2].

Alkaline compounds are represented by sulfates, carbonates and
bicarbonates of sodium and potassium, as well as alkaline silicates
of variable composition. The amount of K,0O and Na,O in the dust
caught by electrostatic precipitators varies from 0.9 to 45% with
the predominance of K,O. At the same time, fine dust fractions
(field III of the electrostatic precipitator) contain 3—4 times more
alkalis than in bunkers I and II fields. The content of calcium sulfate in
the dust is 0.8-7%.

Gradually, during the operation of electrostatic precipitators,
the destruction of the metal of the structure occurs as a result
of chemical or electrochemical interaction with a corrosive
environment. The problem of protecting the internal working
space of the electrostatic precipitator to increase the service life of
the unit often arose before many cement plants, both in Ukraine and
abroad [3]. Analyzing the experimental material on the creation
of polyfunctional coatings based on organosilicon compounds for
the protection of various materials, we proposed an organosilicon
polymethylphenylsiloxane (PMPS) varnish, filled with oxides
and dispersed clay minerals as a protective coating for steel
structures [4; 5]. The main criterion for selecting the composition
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