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HNY MI'CY

WHHOBALIMOHHBIE CUCTEMBI
IMOKPBITUMN

AHHoOTanus. PecraBpanusi MaMsTHUKOB apXwH-
TEKTYPHl TpeACTaBIIeT CO00H cdepy AeATeNnbHOCTH,
TPEIBSBIIONIYI0 0000 BBICOKHE TpeOOBaHMSA K TEX-
HUYECKUM CIIEIMAICTaM B MacTepaM. B 3aBucumocTn
OT 3aj1a4 10 PECTABPALUU U OTACIKE ITaMATHHKA apXu-
TEKTYPHl M HIMEIOIIHUXCS Y HEr0 MOBPESKACHNH HE00X0-
MO BBIOpATH IMOAXOMISIINE TEXHOIOTHN U MaTepPHaJIbI.

MunepasibHbIC BEIICCTBA B KAYECTBEC HATOJHH-
TeNed M HeopraHuueckue (MUHEpalbHBbIC) KpacsIique
MUTMEHTHI BMECTE C JKUJIKHM KaJIUEBBIM CTEKIIOM 00pa-
3YIOT CYNEPIPOYHYI0 KOMOWHAIMIO MarepuaioB. OHa
TpUAaeT KpackaM, M3TOTOBJICHHBIM M3 3TUX MUHEPAIlb-
HBIX BCIECTB, YPE3BBIUAIHO BBICOKYIO aTtMmochepo-
CTOHKOCTB ¥ TOJTOBEYHOCTb.

IlpuHuun pelcTBUS CHIMKATHBIX KpacoK 3a-
KIIFOYAeTCsl B COCOOHOCTH K CHJIMKATH3AIUHN (OKpeM-
HEHHUIO) C JIPYTMMH MHHEpPAIGHBIMH CTPOUTEIHHBIMH
MaTtepuanamu. CHIMKAaTHBIE KPacKM — EIMHCTBEHHAS
Kpacsiasi CHCTeMa, KOTopas Oyarojapsi CBOWCTBaM
JKUJIKOro CHUJIMKaTa KaJiud BCTYyHacT B XUMHUYECKOE CO-
eanHEHHe ¢ ocHOBaHUEeM. CBsi3u 00pa3yloTCss U MEXKIY
KBApIUUTOBBIMU JJIEMCHTaAMU B €€ HAIOJHHUTCIIAX. B
pe3yabTaTe 3TO JaeT eiile OOJBIIYI0 H3HOCOCTOUKOCTD U
CTOMKOCTb K MEJICHHIO.

KiioueBble ciioBa: MuHEpaIbHBIC KPACKH, CH-
JIMKaTHu3aIus, (bacam;l, CUJIMKAT KaJud, pecTaBpanusd,
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INNOVATIVE COATING SYSTEMS

Abstract. Restoration of monuments of architecture is
a sphere of activity which places particularly high demands
on technical specialists and experts. It is necessary, depending
on the objectives of restoration and finishing of a monument
of architecture and its damages and defects, to select appro-
priate technologies and materials. Mineral substances as fill-
ers, and inorganic (mineral) colouring pigments, along with
liquid potassium glass form an ultrastrong combination of
materials. It gives to paints made of these mineral substances,
an extremely high weather resistance and durability. The func-
tional concept of silicate paints is the ability to silicify with
other mineral construction materials. Silicate paints are the
only colouring system which enters into chemical compound
with the base due to the liquid potassium silicate properties.
Also, bonds between quartzitic elements in its fillers are
formed. As a result, it provides yet greater wear resistance
and resistance to chalking. In ICA MGSU bachelors-
technologists are given the "Facade Materials in the Modern
Architecture of Buildings” course, in which special attention
is paid to decorative coatings of various types; also, scientific
research for improvement of paintwork material application
technologies is performed. Cooperation of the higher school
entities with technical assistance centres of construction firms
makes it possible to enhance the quality of training and com-
petence of graduates, as well as create favorable conditions
for development of modern domestic technologies including
those in the sphere of execution of architectural facades using
innovative systems.
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JHexopatuBHoe odopmieHue dacagoB 37aHUN
SABIISICTCA OJHUM M3 JCMCTBEHHBIX CIOCOOOB TOBBI-
IEHUSI UX apXUTEKTYpHOH BbIpasuTeabHOCTU. HC-
II0JIb30BAHKE JIAaKOKpaco4HbIX MarepuanoB (JIKM)
HampaBJICHO Ha pealu3alUi0 MMEHHO 3TOH L.
OpHMM W3 HAyKOEMKHUX HAIPAaBICHUN SIBISETCS HC-
nons3oBanue JIKM Ha munepansHOM ocHOBe [1, 2].
MHHOBAIIMOHHBIE CUCTEMBI Ha OCHOBE CHJIMKATHBIX
(B T.4. MO (HUITIPOBAHHBIE) U U3BECTKOBBIX KPACOK
MPUMEHSIIOT KaK MMPU PECTaBpallMOHHBIX paboTax mo
HITYKaTYpPHBIM WM KaMEHHBIM MOKPBITUSIM, TaK U
IpU JEKOPATUBHOM oT/IeNKe (hacanoB 0e3 yTerieHus
Wi  00NafalonuX TEIUION30JIALUOHHBIMU  CBOM-
cTBamu [3, 4].

CusmmkaTtHble Kpacku. X MOXXHO pa3aenuTh
HAa JIBE TPYIIIIBL:

® 08YXKOMNOHEHMHble CUTUKAMHblE KPACKU,
MMEHYEMBbIE TaK)K€ YHCTO-CHJIMKATHBIMU KPACKaMH;

Decorative design of facades of build-
ings is one of the most effective ways to
enhance their architectural expressiveness.
Use of paintwork materials is aimed at the
realization of this objective. One of the sci-
ence-intensive trends is the use of mineral
base paintwork materials [1, 2]. Innovative
systems on the base of silicate paints (in-
cluding modified systems), as well as lime
water colours are used both in restoration
work on plaster or stone surfaces, and in
decorative finishing of facades without in-
sulation, or facades having thermal insula-
tion properties [3, 4].

Silicate paints. They can be divided
into two groups:

* two-component silicate paints, also
named as pure silicate paints;
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® OUCNEPCUOHHO-CUNUKAMHbLE KPACKU U3 KH]I-
KOTO KaJIMEBOTO CTEKJIa, TMTMEHTOB, HATIOJTHHUTEICH,
CHHTETHYECKOM AMCIIEPCUU U, P HEOOXOAMMOCTH,
ruapodoomusaropa. OOmas 1018 OPraHUYECKUX Be-
LIECTB HE JOJDKHA MpeBbIIATh 5 %o.

Puc. 1. OxpemHeHue (CHIIMKATH3alMsl) KPackd Ha MU-
HEPAIBHOM OCHOBAaHWUU. @ —CTPYKTypa; 6 — CXeMa CHIIMKATH3a-
uun: 1 — ocHoBaHue; 2 — cCJIOi Kpacku; 3 — CHIMKaTH3aius; 4 —
KBapLEBbHIC HAITOJHUTEIIN

Jleyxkxomnonenmuvle  cunukamuvle — Kpacku
(bOpMHPYIOT TOKPBITUS C OTKPBITBIMU MTOpaMH, 00-
JIA/Ial0IIKe BBICOKOW MPOHUIIAEMOCTHIO ISl BOJIBI,
BOJISTHOTO TIapa U YTIIEKUCIIOTO Ta3a.

CunukatHasi Kpacka OTBepleBaeT Omaronmaps
OKpeMHEHUIO (cuiMkaTu3anuu). B xone artoro mpo-
1ecca M3 BOJOPACTBOPUMOTrO HKHJIKOTO KaJIHEBOIO
cTekna — ¢uKcaTuBa — 00pa3yeTcss BOJOHEpac-
TBOPHMOE, KHCJIOTOCTOMKOE CTeKI000pa3Hoe CBS-
3ytotee [5, 6]. BenencrBre XMMUUECKOro CpoICTBa
KHUJIKOE KaJIheBOE CTEKJIO MPEANOoYTUTETIbHEee pea-
THPYET C CHJIMKATHBIMU COCTABHBIMH YaCTSIMHU Kpac-
KM, OCOOCHHO C KBapleBod Mykoi. Kpome storo,
MPU OKPEMHEHUU MPOWCXOIUT PEaKIUsl C CHIIMKAT-
HBIM OCHOBaHHEM (puc. 1).

O0a KOMITOHEHTa — MUTMEHTHAs MacTa U CBSI-
3yloliee — Mepesl UCHOIb30BaHUEM JIOJKHBI OBITh
CMEIIIaHbl B YCTAHOBJICHHOH MPOIOPIHU. ITa CMECh
HE SIBJISETCS CTaOWJIBHOM NMpPU XPAHEHWU U JOJDKHA
OBITh HCIIOJF30BaHA B TCUCHHE YKA3aHHOTO MPOU3-
BOAMTENIEM TMPOMEXYyTKa BpeMeHH. CmelrBaHHe
JOJKHO TIPOU3BOJUTHCS 0CO00 TIIATENBHO, TaK Kak
B MPOTUBHOM CJy4yae KadeCTBO IMOKPBITUS MOXKET
OBITh HApYIICHO. OJTO JeNaeT IeIeco00pa3sHbIM
MPUMEHEHHE CUCTEM, COCTOSIIIMX M3 PacTepThIX B
BOJIE JI0 MAacTOOOPa3HOTO COCTOSIHUS KOMIIOHEHTOB
KpPacKU: CBETOCTOMKHUX MUTMEHTOB HAa OCHOBE OKCH-
JIOB METaJUIOB U cBs3ytomiero [7, 8]. Padora ¢ mur-
MEHTHOM IacToii oOjerdyeHa M Oe30IlacHa, Tak Kak
MIPU CMEUIMBAaHUU KOMIIOHEHTOB KpacKu HE o0pa3y-
€TCsl MbUIb.

« dispersion-silicate paints made of
liquid potassium glass, pigments, fillers,
synthetic dispersion and, if necessary, water
repelling agent. Overall proportion of or-
ganic substances must not exceed 5 %.
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Fig. 1. Silicification of a mineral base paint:
a — structure; 6 — schematic diagram of silicification:
1 — base; 2 — coat of paint; 3 — silicification; 4 —
quartz fillers

Two-component silicate paints form
coatings with open pores, highly permea-
ble to water, water vapour and carbon di-
oxide.

Silicate paint hardens due to silicifi-
cation. During this process, out of the wa-
ter-soluble liquid potassium glass (fixa-
tive) a water-insoluble, acid-resistant vit-
reous binder [5, 6] is formed. Due to the
chemical affinity, the liquid potassium
glass more preferably reacts with the sili-
cate constituents of paint, especially with
quartz flour. Besides, a reaction with sili-
cate base occurs during silicification
(Fig. 1).

Both components (pigment paste and
binder) must be mixed in a fixed propor-
tion before use. This compound is not sta-
ble during storage and should be used
within the specified time indicated by the
manufacturer. Mixing should be performed
particularly thoroughly, otherwise the
quality of coating may be damaged. It
makes expedient the use of systems con-
sisting of paint components pasted up in
water : lightfast pigments on the base of
metal oxides and binder [7, 8]. Work with
the pigment paste is easy and safe, as the
dust is not formed during mixing of paint
components.
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Puc. 2. OtpecraBpupoBaHHbIE C HCIOJB30BAHUEM CH-
JIUKATHBIX KPACOK HMCTOPHYCCKUEC OOBEKTBI: ¢ — IEPKOBHBIN
kopryc bospiroro asopiia Ilereproda, Cankr-IlerepOypr; 6 — 3aa-
HUE paTyuy B XenneHxaime

Jucnepcuonno-cunukamunvle kpacku 0onee
MPOCTHI B UCIOIB30BAaHUU TIO CPABHEHUIO C YHUCTO
CIJIMKAaTHBIMU M OTJIMYAIOTCS OOJILIUM KOJIUYe-
CTBOM BapUaHTOB mpumeHeHus (puc. 2). dacagHbie
Kpacku, KpoMe Toro, ooecneunBaioT Auddy3uro Bo-
JITHOTO Tapa M JIOTIOJHUTEIBHO COJepXKaT BOJOOT-
tankuBaromue 106asku [9, 10]. Beicokast CTORKOCTD
OCHOBBIBA€TCS Ha TaK HA3bIBAEMOM JBOWHOM
OKPEMHEHUHU.

Cunuxkamuvle Kpacku Ha OCHOGE KPEeMHUEBO2O
30714 SIBIAIOTCS Oojiee COBEPUICHHOW Pa3HOBHUIHO-
CThIO JHMCIIEPCUOHHO-CUIIMKATHBIX Kpacok. B kaue-
CTBE CBSI3YIOUIETO OHU COJEP)KAT KaJIMEBOE >KUIKOE
CTEKJIO U KPEMHUEBBI 301b, 3 TAK)KE OPTaHUUECKYIO
4acTh B KosmuecTBe 110 5 %. OcoObIM mpenmyliie-
CTBOM JAaHHBIX KPACOK SIBIIIETCS YHUBEPCAIBHOE
MPUMEHEHHE: UX MOXXHO MPUMEHATh KaK Ha MHHe-
pPAJIBHBIX TOMAJIOXKKAX, TaK U MPHU MEepeKpalIuBaHUN
CTapbhIX JUCIEPCHOHHBIX TMOKPBITUNA. Marepuaibl
MOTYT COJAEpXaTh B KadecTBE MJOIMOJHUTEIHHOTO
KOMITOHEHTA CBSI3YIOIIETO JUTHEBOE KUIKOE CTEKIIO
[11, 12]. Ilpu OKpeMHEHHH JHUTHEBOTO IKHIKOTO
CTEeKJIa YMEHbIIAeTCS B CPABHEHHHM C OKPEMHEHUEM
KaJIUEBOTO JKHUJKOTO CTEKJIa PUCK BO3HUKHOBEHHS
MOTAIHBIX BBILBETOB, KOTOPbIE MOTYT MOCIYKUTb
MTOBOJIOM JUJISl peKJIaMaITuil.

TemmnepaTypa OKpyXarowmiero BoO3ayxa U
OKpAIITUBAEMON MOBEPXHOCTH JOJKHA OBITh HE HHU-
xe +8 °C. Ecimu kpacku HCHONB3YIOT TIpu Oosee
HU3KOW TeMmIeparype, MpoIecc OTBepAeBaHUS Kpac-

Fig. 2. Historical sites restored using silicate
paints: @ —the churchbuilding of the Great Palace in
Peterhof, Saint-Petersburg; 6 — building of the town hall
in Heppenheim

Dispersion-silicate paints are more
simple in use compared to the pure silicate
paints, with plenty of options for applica-
tion (Fig. 2). Also, masonry paints provide
diffusion of water vapour and additionally
contain water-repellent additives [9, 10].
High durability is based on the so-called
double silicification.

Silicate paints on the base of silica
sol are the more advanced variation of the
dispersion-silicate paints. They contain, as a
binder, liquid potassium glass and silica sol,
as well as organic portion at the rate up to
5 %. A particular advantage of these paints
is a universal application : they can be ap-
plied both on mineral substrates and in re-
painting of old dispersion coatings. Materi-
als may contain liquid lithium glass as an
additional binder component [11, 12]. Dur-
ing silicification of the liquid lithium glass
the risk of potash efflorescence which may
give rise to claims is reduced in comparison
with silicification of liquid potassium glass.

Temperature of ambient air and of
substrate should not be below +8 °C. If
paints are used at a lower temperature, the
paint curing process is disturbed. Silicifica-
tion of liquid potassium glass is not com-
pleted; as a result, formation of stains and
chalking become possible.
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k1 Hapymaercsi. OKpeMHEHUE KUAKOTO KaJUEeBOTO
CTEKJIa IPOUCXOAMUT HE IOJHOCTBIO; B PE3YJIbTATE
CTAaHOBUTCS BO3MOXHBIM OOpa3OBaHUE MATEH U Me-
JICHUE.

JIByXKOMIIOHEHTHbIE ~ CHJIMKATHBIE  KpPAaCcKHU
MOXHO HAaHOCUThb Ha IIPOYHBIE HM3BECTKOBBIE, W3-
BECTKOBO-LIEMEHTHBIE M IIEMEHTHBIE IITYKaTypKH.
biioku u3 necyaHuka JOJKHBI UMETh MPOYHYIO ITO-
BEPXHOCTh U HE JIOJDKHBI OChIMaThbes. [Ipu HeoOxo-
JUMOCTH CIEAYyeT NPEIBAPUTEIBHO YKPENUTh UX
3UpPOM KpPEMHUEBOW KHUCIOTHL. I3BecTHsSKH He
MPUTOJHBI ISl TOKPBITUS JABYXKOMIIOHEHTHOW CH-
JIMKaTHOW KPacCKOM, TaK KaKk OHH HE COAEpKaT KBap-
1a (WM cofepkaT TOJIbKO HE3HAUUTEIbHOE KOJYe-
CTBO) U BCJICJICTBHE ATOTO HE CIOCOOHBI K PEaKIUU
okpemHeHus. Crapble MOKPBITUS C OPraHUuYeCKUMHU
KOMIIOHEHTaMH (K TpUMEpPY, C JIUCIEPCUOHHBIMHU
KpacKkaMH) MOKpPBIBAaTh JIBYXKOMIIOHEHTHBIMU CHJIH-
KaTHBIMM KpacKaMHu HEJb3s, UX CIEIYeT YAAIATb
noaHocThio [13, 14]. Ha moBepXHOCTH € yAaJIeHHBIM
JTAKOKPACOYHBIM MOKPBITUEM JIyUIlleé HAHOCUTh JIUC-
MIEPCUOHHO-CUJIMKATHBIE KPACKH.

Bo3moxxHOCTH TpUMEHEHUs JTUCIIEPCUOHHO-
CUJIMKATHBIX KPAacOK 3HAYUTEIHHO OoJiee pa3HO00-
pa3Hbl, YeM JIByXKOMIIOHEHTHBIX CHJIMKATHBIX Kpa-
COK, TaK KakK IEpBbl€ MEHEE MOJBEPKEHBI BHYTPEH-
HUM HaIpsHKCHUSM M Onarofaps HaTu4YUI0 OpTaHH-
YECKHUX CBA3YIOIINX KOMITOHEHTOB MOTYT
HAaHOCUTBHCS Ha TMOJJIOKKH, MPEIACTABISIONINE CIOXK-
HOCTb JJIl TOKPBITUA. /[ByXKOMIIOHEHTHBIE CHUIIH-
KaTHbIE KPACKUM HAHOCATCSA IO TPaJAUIIMOHHOW pe-
MECJIEHHON TEXHOJOTMU — KHUCThIO. /[l 3TOro
MOAXOIAT MpUpabOTaHHBIE, KOPOTKHE KHUCTH, C TO-
MOIIBIO KOTOPBIX CHJIMKATHASI KPACKa HAHOCHUTCS U
pa3rIaXUBACTCS KPECTOOOPA3HBIMU JIBUKCHHSIMH.

Ecnmn mtykaTtypka cBexas, nepell HaHECEHHEM
OKPAaCOYHOTO CJIOSI JOJDKHO OBITH BBIIEPIKAHO MHU-
HUMaJbHO HEOOXoAMMOE [UIsi €€ 3aTBepleBaHUA
BpeMsi: U1 U3BECTKOBOM IITYKATYpKU — HE MEHEE
YEThIPpEX HEJIENb; I BBICOKOTHIPABIMYECKON H3-
BECTKOBOM WITYKaTypKH, HW3BECTKOBO-LIEMEHTHOMN
IITYKaTypKU M LIEMEHTHOM IUTYKaTypKu — HE Me-
Hee JIBYX HEJENb.

N3BecTKOBBIE MITYKaTypKH, MUMEIOLIUE BBICO-
KYIO TBEPJIOCTh U BBICHIXAIOIIUE C OOJBIIUMU BHYT-
PEHHUMHM HaIpPSKEHUSIMU, HE MOAXOJAT ISl TIOKPBI-
THSI ABYXKOMIIOHEHTHBIMU CHJIMKATHBIMHU KPacKaMH.
OTH WITyKaTypKH, B OCHOBHOM, CIIEIYET MOKPHIBATH
M3BECTKOBBIMU Kpackamu. llpu wucnonas3oBaHun
JNBYXKOMIIOHEHTHBIX CHUJIMKATHBIX KpPacOK MHWHH-
MajbHas TOJIIMHA OTACIIOYHOTO CJIOS IITYKATypKH
JOJKHA OBITH HE MEHEE 5 MM.

Two-component silicate paints can be
applied on solid lime, lime-cement and ce-
ment plasters. Blocks of sandstone should
have a solid surface and must not crumble.
If necessary, they should be preliminarily
strengthened by ester of silicic acid. Lime-
stones are not suitable for two-component
silicate paint coating, as they do not contain
quartz (or contain only a minor amount);
therefore, they are not capable to undergo
the silicification reaction. Old coatings with
organic components (for example, with dis-
persion paints) must not be coated with
two-component silicate paints can, they
should be removed completely [13, 14]. It
is better to apply dispersion-silicate paints
on surfaces with removed paint-and-lacquer
coatings.

Possibilities of application of disper-
sion-silicate paints are much more diversi-
fied than those of the two-component sili-
cate paints, since the first are less prone to
internal stresses, and due to the presence of
organic binders can be applied on substrates
which are difficult for coating. According
to the traditional handicraft technique, two-
component silicate paints are applied with a
brush. For this approach the fit, short
brushes are suitable; by use of such brushes
the silicate paint is applied and smoothed in
crosslike motions.

If the plaster is fresh, before applying
of a paint coat a certain minimal time
should be spent necessary for its hardening:
for lime plaster — not less than four weeks;
for high-hydraulic lime plaster, lime-
cement plaster and cement plaster — not
less than two weeks.

Lime plasters having high hardness
and drying with large internal stresses, are
not suitable for coating with two-
component silicate paints. These plasters, in
general, should be coated with lime paints.
When using two-component silicate paints,
minimum thickness of finishing layer of
plaster must be at least 5 mm.

Sintered layers of plaster are removed
either mechanically or by way of fluosili-
cate treatment, otherwise problems with
durability of coating may occur, or stains
can form. Old plasters having traces of
weathering on their surfaces must for
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Crekmmecst CIIOM MTYKAaTypKH YAAJISAIOT MO0
MEXaHWYECKUM CIOCO00OM, OO0 myTeM (IIraTupo-
BaHUs, B TPOTHUBHOM Cllydae MOTYT BO3HHMKHYTb
MpoOJIEMBbI CO CTOMKOCTBIO TMOKPBITUS WM 00pa3o-
BaThCsl maTHA. CTapple MTYKATYpKH, UMEIOIINE Ha
MOBEPXHOCTU CJIe/Ibl BBIBETPUBAHUSA, ISl YKpeIie-
HUS JOJDKHBI OBITH IPOTPYHTOBAHBI COCTaBaMH, KO-
TOpbIE CIEAYyeT Pa3BECTH 10 HEOOXOAMMOW KOHCH-
CTEHIIMU B 3aBUCMMOCTH OT BIIUTHIBAIOLIECH CIIOCO0-
HOCTH MTOBEPXHOCTHU IMITYKATYpPKH.

[ToBepxHOCTH, TOpa)KEHHBIE BOJOPOCISIMU U
IJIECHEBBIMU TPUOKaMH, THIATEIBHO OUYUIIAIOT U
o0pabartbiBaoT OMOUMIHBIM pacTBOpoM. CoOcTBEH-
HOM IIEJTOYHOCTH CHUJIMKATHBIX KPAcCOK JJIs 3alllUThI
OT BOJIOpOCTeH M TPHUOKOB HEIOCTATOYHO, TAaK KaK
HapyHasl TOBEPXHOCTh CHMJIMKATHBIX KPacoK ObICT-
PO CTAaHOBUTCS HEUTpaIbHON. B OCHOBHOM, mpHU4u-
Hbl OOpa3oBaHMsI BOJOpOCIEH W TPHUOKOB HOCST
KOMIUIEKCHBIM Xapakrep. [ ux mpenorspalleHus
JOJKHBI OBITh TaK)KE€ YYTEHbI COOTBETCTBYIOIINE
YCIIOBHSI HA 00BEKTE PECTaBPALIH U OTJIEIIKH.

H3BecTKOBBIE KpacKu.B kayecTBe cBA3ylOIIIE-
ro BEIIECTBA JJISI M3BECTKOBBIX KPACOK CIYXHT Ia-
IIIEHHAs! B BOJIE U3BECTb, KOTOPasi 3aTEM CMEILINBAET-
Csl C MUHEPATbHBIMY MUTMEHTAMH M HAITOJTHUTEIISIMH.
OTBepaeHHE M3BECTKOBBIX KpPAcOK MPOUCXOAUT B
nporecce KapOOHM3AIMK; B pe3yibTaTe oOpasyercs
W3BECTHSK, T.€. aTMOC(EPOCTONKAs CYOCTaHIIHA.

KapOonmszanus  npoTeKkaeT  OTHOCUTEIBHO
MEIJIECHHO W MOXET CYIIECTBEHHO HapylaThCs
BHEIIHUMHU (PAKTOpaMu, B OCOOEHHOCTH BBICOKOH
TeMIepaTypor, MpU KOTOPOH MPOUCXOIUT MOTEPA
BJard, WIM, HA000POT, HHU3KOW TeMIIepaTypOu.
BcenencTBue 3TOro moKphITHSI U3BECTKOBOM KPacKou
CHJIPHO OTMEJIHMBAIOTCS U TMPEXKAECBPEMEHHO pa3py-
IIAIOTCS B PE3YNbTATe IPO3UU.

B ompeneneHHBIX YCIOBHSX M3BECTKOBBIC
KpacKH I0J] BO3JCHCTBHEM aTMOC(EPHBIX (aKTOPOB
paspymaioTcsi ObICTpee, YeM COBPEMEHHBIC CHJIIH-
KaTHbIE KPAaCKU. JTO TUIUYHO AJIS MPOMBILIUICHHBIX
PETHOHOB C BBHICOKHM YPOBHEM 3arpsi3HEHUS BO3.Y-
xa. l3BecTKOBble KpacKd CpaBHUTEIBHO MEHEe
CTOMKHU Ha OBEPXHOCTSX, MOIBEPKEHHBIX MPSIMOMY
BO3/JICHCTBUIO KIIMMaTUYECKUX (DAKTOPOB U HE MMe-
IOUINX KOHCTPYKTUBHOW 3aIlIUTHI OT MOMAJaHUs J0-
K151, TAKMX KaK BEPXHUE KapHU3bI WIH JIPYTHe BBI-
CTYHArOIMe KOHCTPYKTHBHBIE 3JIEMEHTHI (hacaioB.

OnbIT MOCNEAHUX JIET MOKa3bIBaeT, 4TO C IO-
MOIIBbIO W3BECTKOBBIX KPACOK Ha MOAXOMSIICH MOA-
JIOKKE TP MPaBUIbHO MOJOOpPAHHOM peuentype u
MPaBUJILHON MOKPACKE MOXHO TOIYYUTh JOCTATOYHO
noiroseyHoe ¢acanHoe MOKphITHE. PectaBpaTopsl

strengthening be primed by compounds that
need to be diluted to the required consist-
ence depending on the plaster surface ab-
sorbency.

Surfaces affected by algae and fungi
should be carefully cleaned and treated by a
biocidal solution.Own alkalinity of silicate
paints is not enough for protection against
algae and fungi as the outer surface of sili-
cate paints quickly becomes neutral. Basi-
cally, the causes of formation of algae and
fungi are of complex character. For preven-
tion of these causes, relevant conditions at a
site of restoration or finishing should also
be taken into account.

Lime paints.As a binder for lime
paints a water-slaked lime is used which is
then mixed with mineral pigments and fill-
ers. Hardening of lime paints occurs in the
process of carbonization which results in

formation of limestone, i.e., weather-
resistant substance.
Carbonization progresses relatively

slowly and may be significantly damaged
by external factors, particularly by high
temperature at which a moisture loss oc-
curs, or on the contrary, by low tempera-
ture. As a consequence, lime paint coatings
are chalked much and are prematurely de-
stroyed as a result of erosion.

In certain conditions, under the influ-
ence of atmospheric factors lime paints are
destroyed faster than modern silicate paints.
This is typical for industrial regions with
high levels of air pollution. Lime paints are
relatively less durable on surfaces exposed
to direct influence of climatic factors and
having no constructive protection against
rainfall, such as upper cornices or other
protruding structural elements of facades.

The experience of recent years
demonstrates that it is possible to get a du-
rable facade coating using lime paints on
suitable substrates with proper formulation
and proper painting technique. Restorers
appreciate discriminant colour iridescent-
ness of lime paints, vapour permeability,
and internal stresses which are small in
comparison with silicate paints. To improve
weatherability of lime paints, organic addi-
tives such as casein or linseed oil are used.
It is important that the proportion of organic
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HEHAT OcOOBbIe IBETOBBIC MEPEIUBBI HM3BECTKOBBIX
KpacoK, UX MapOIPOHHUIIAEMOCTh, 4 TAK)KE HE3HAYU-
TEJbHBIE 110 CPABHEHUIO C CHJIMKATHBIMU KpacKamu
BHYTPCHHHE HaNpspKeHHs. [l MOBBIMIEHUS aTMO-
cepOCTOMKOCTH HM3BECTKOBBIX KPAaCOK HMCHOJIb3YIOT
opranuyeckue 100aBKH, TAKUE KaK Ka3eHH WIN JIbHS-
HOe Macio. BakHo, 4TOOBI 10711 OpraHUYECcKUX J10-
06aBoK He mpeBbliIaia 5 %, B 3TOM ciy4ae Hmaporpo-
HUI[AEMOCTb U3BECTKOBOM KPACKU COXPAHSETCH.

JUd yBeIM4EHUs TONIUHBI OKPACOYHOTO CJIOS
UCIOJIb3YIOT MUHEPAJIbHBIE HAIIOJIHUTEIH, HaIpH-
Mep MU3BECTKOBYIO MYKY WJIM KBapLEBBII NIECOK, YTO
MO3BOJISIET TAKXKE JOOUTHCS JTyUIlel YKPBIBUCTOCTH.
JIONTOBEYHOCTh TOKPBITHS M3BECTKOBBIMM KpacKa-
MU IIPY 3TOM TaKX€ yBEJIMUYUBAETCS, TaK KaK yAaeT-
Csl TIOJIYYUTh OOJiee TOJICTHIM CIIOM, MPOTHUBOCTOS-
UK aTMOC(EPHBIM BO3ICHCTBHUSIM U UCTUPAHUIO.

M3BeCTKOBBIE KPACKH MOTYT HAHOCUTBCS KaK B
TexHUKe a fresco — Ha cBexyro, ele ChIPYIO IITY-
KAaTypKy, TaK U B TEXHHKE & SECCO — Ha 3aTBEPJEB-
UM CJIOM IUTYKaTypKH, HAa CTapble MUHEpaJbHBIC
IIOKPBITUS WM HA TUTPOCKOIHMYHBIA HATYpPaJIbHBIN
KaMEHb.

OxkpanieHHble B TexHHKe a fresco umsBecTko-
BbI€ TIOKPBITUS BBICHIXAIOT OOJIee MM MEHEee HepaB-
HOMepHO. M3 elne cBexkel MTYyKaTypKd Ha OKpa-
LIEHHYIO [TOBEPXHOCTh MOTYT BBICTYIIUTH U3BECTKO-
BbI€ OTJIO)KEHUS, YTO MNPHUBOJUT K OOpa30BaHUIO
6enbix mateH. [loaTomy BHayane HeoOXoauMO 0Opa-
0oTaTh MPOOHYIO MOBEPXHOCTh. Ecin npeamnourenue
OTJAETCsl PABHOMEPHOMY OKpAIlIMBAaHHUIO IIOBEPXHO-
CTH, IITYKAaTypKe BHayajle AT BBICOXHYThb (M3-
BECTKOBOH IITYKAaTypKe — MPUOIM3UTEIBHO YEThIpe
Heznenu). Ilocie 3TOrO IITYKAaTypka, Tak k€ Kak U
IIPU HAHECEHMS CHJIMKATHBIX KPacok, (IroaTupyer-
Cs, CMaQUMBAETCA M MOKPBIBAETCS N3BECTKOBOU Kpac-
koi. HarypasnbHas urpa nBeToB MU3BECTKOBOM Kpac-
KM YCTAaHaBIMBAETCS 4YepPe3 HEKOTOPOE BPEMs IOJ
BO3/EHCTBUEM aTMOC(HEPHBIX (PaKTOPOB.

B 3aBucMMOCTHM OT MOMJIOXKHM IOCTATOYHO
IBYX-Tpex NmpoxonoB. Ilpu >kenaHuMM Kpacku MOryT
OBITh ITOCTABJIEHBI B BHJIE JIECCCHPOBOYHOTO KOJep-
HOro cocraBa. HaHocuTtcsl kpacka IpeuMyIeCTBEH-
HO KHCTBIO. B KadecTBe cpelncTBa s YKPEIUICHHUS
CTapbIX LITYKATYpOK XOPOILIO 3apEKOMEHI0BaNIa Ce-
0s1 FPyHTOBKA Ha CHJIMKaTHOW OCHOBE.

Macnanvie kpacku 01 uUsMeHAIOWUX pasmep
cmpoumenvuulx 21emenmos. Ilon M3MeHsIOmMMMH
pa3Mep CTPOUTENIbHBIMHU 3JIEMEHTaMU (B 3aBUCHMO-
CTH OT BJIAXXHOCTH M TEMIIEpaTypbl) IOHUMAIOT Jie-
PEeBsIHHYIO OOIIMBKY, 3a00pbl, a Takxke (haxBepK.
Marepransl 11 HAaHECEHHUS IIOKPBITUSA JIOJIKHBI

additives would not exceed 5 %, in this case
the vapour permeability of lime paint is
preserved.

To increase thickness of painting lay-
er, mineral fillers are used, such as lime-
stone flour or silica sand, which makes it
possible also to achieve better opacity.
Herewith, the durability of coating with
lime paints also increases, as it becomes
possible to obtain a thicker layer resisting
weather impacts and abrasion.

Lime paints can be applied using both
a fresco technique (on fresh, still wet plas-
ter) and a secco technique (on hardened
layer of plaster, on old mineral coatings, or
on hygroscopic natural stone).

Lime paint coatings painted in a fres-
co technique dry more or less unevenly.
Calcareous deposits may appear on painted
surface out of still fresh plaster which leads
to formation of white stains. Therefore, it is
necessary to treat a trial surface first. If the
preference is given for uniform painting of
a surface, first the plaster is allowed to dry
(for lime plaster, approximately four
weeks). After that, the plaster undergoes
fluosilicate application, is wetted and cov-
ered with the lime paint, in the same way as
when coated with silicate paints. Natural
play of colors of the lime paint sets after
some time, under influence of atmospheric
factors.

Two or three coatings are enough,
depending on the substrate. If desired,
paints can be supplied in a form of trans-
parent color composition. Paint is applied
preferably with a brush. Silicate base pri-
mer has proved itself as a good means for
strengthening of old plasters.

Oil paints for size-changing construc-
tion elements.By the size-changing con-
struction elements (depending on humidity
and temperature) wood paneling, fence, and
timber framing are meant. Materials for
coating application should have the highest
elasticity. Linseed oil base paints meet the-
se conditions.Using the linseed base paint
and with the right proportion of compo-
nents it is possible to create very durable
coatings. Due to relatively slow drying, the-
se paints should be applied by thin coatings
and spread well on the surface.
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MMETh MaKCUMAaJIbHO BBICOKYIO 3JIACTUYHOCTh. DTHUM
YCIIOBUSIM YAOBJIETBOPSIOT KPACKU HA OCHOBE JbHS-
Hoeo macaa. IIpu npaBUIBHOM COOTHOILIEHUU KOM-
MTOHEHTOB C MOMOIIbIO KPaCKH Ha OCHOBE JIbHSIHOTO
Macjaa MOKHO CO3/1aTh OYE€Hb JIOJITOBEYHBIE MOKPHI-
Tus. M3-3a OTHOCUTENBHO MEIJIEHHOTO BBICHIXaHUS
3TU KpPacKu CIeAYyeT HAaHOCUTh TOHKHUM CJIOEM U XO-
POILLIO paclpeeNaTh MO MOBEPXHOCTH.

YcaoBus A5 pasBUTHSL TEXHOJIOTHMHM MC-
noan3oBanuss JIKM. Cosznanue OmaronpusTHBIX
ycioBuil 1uist peanuzanuu JIKM BkiroyaeT HECKOJIb-
KO Tpyni (HakTOpOB:

1) opranu3zanus U3roTOBJICHUS MPOAYKIIMH Ha
Tepputopun Poccun, KoTOpasi MO3BOJSET HE HECTH
MOTEPb, CBSI3aHHBIX C U3MEHEHHEM Kypca BajloT, a
TaK)Ke UCMOJIb30BaTh JILFOTHOE HAJIOTOO0JI0KEHHE;

2) co3naHue HHCTPYMEHTOB YKECTKOI'O KOH-
TPOJISi KadyecTBa MPOIYKUUH, YTO MHHUMHU3UPYET
penyTaloHHbIE TOTEPH;

3) uHbOpMaIMOHHAs TMOJACPKKA CHUCTEMHBIX
pelieHuii, KoTopasi CO3JaeT YCJIOBHUS IJI MOJJIep-
HKaHUS UMHJIKA GUPMBI;

4) BOCCO3/IaHUE CETU YYEOHBIX IIEHTPOB MOJ-
TOTOBKU CIIELUATMCTOB U MAacTepoB, KOTOPOE IMO3-
BOJISIET CBECTH K MUHUMYMY HErpaMOTHOE MpHUMe-
HeHue JIKM.

OrpomMHy!0 poOjb B pPa3BUTUU PABTUYHBIX
HaIpaBJeHU NMpUMEHEHHUsI coBpeMeHHBbIX JIKM wur-
paeT MoAroTOBKa CIEHUAIUCTOBR: B paMKax MporpaMmm
OaxaylaBpuaTa BBICIICH IIKOJIBI M B paMKax y4eOHBIX
IIEHTPOB, CO3/1aBaeMbIX Ha (pUpMax-TPOU3BOTUTEISX
JakokpacoyHo  mpoaykiuu. Hanpumep, OOO
«1AB — Pyccnana» B mae 2016 r. oTKpbUIO CBOM
y4eOHBII EHTpP, Ha KOTOPOM, B T.U., IPEAYCMOTPEHO
u obyuenue crynearo HUY MI'CV.

B HHcTuTyTE CTpOUTENBCTBA M APXUTEKTYPHI
MI'CY  OakanmaBpaM-TEXHOJIOraM UHUTaeTcsd Kypc
«®DacanHble MaTepHallbl B COBPEMEHHOW apXUTEKTY-
pe 3IaHuii», B KOTOPOM 0CO00€ BHUMAaHHE YJIEICHO
JEKOPATUBHBIM MOKPBHITUAM Pa3INYHBIX THUIIOB, TaK-
K€ TMPOBOJATCS HAay4HbIE HCCIEIOBAaHUSL MO COBEp-
IEHCTBOBaHMIO TexHosorui npumenenust JIKM. Co-
TPYAHUYECTBO CYOBEKTOB BBICIICH IIKOJIBI C LIEHTpa-
MU TEXHHYECKOW MOJJIEPKKH CTPOUTENbHBIX (UpM
MO3BOJISIET HE TOJBKO MOBBICUTh KaY€CTBO MOJTOTOB-
KM M KOMIIETEHIIUM BBIITYCKHUKOB BY30B, HO U CO-
3/aTh OJATOMPUSITHBIE YCIIOBUS JJISI PA3BUTHSI COBpE-
MEHHBIX OTEUECTBEHHBIX TEXHOJIOTUH, B T.4. U B Ce-
pe  BBHINIOJHEHWW apXUTEKTYpHBIX (acamoB C
MCMOJIb30BAHUEM HHHOBAIIMOHHBIX CHCTEM.

Conditions for development of
paintwork materials application technol-
ogies.Creation of favorable conditions for
realization of paintwork materials includes
several groups of factors :

1) organization of manufactur-
ing of products in Russia, which makes it
possible not to incur losses related to the
change of the exchange rate, as well as use
preferential taxation;

2) creation of tools for strict
control of product quality which minimizes
reputational loss;

3) information support of sys-
tem solutions which creates conditions for
maintaining the company image;

4) recreation of network of
training centres for training of specialists
and experts which makes it possible to
minimize an unskilled application of
paintwork materials.

Training of specialists plays a very
important role in development of various
directions of application of modern paint-
work materials : in terms of baccalaureate
of the higher school and in terms of training
centers created at companies-manufacturers
of paintwork products. For example, in
May 2016 "DAV Russland” LLC
opened its training center where, in particu-
lar, training of MGSU students is envis-
aged.

In the MGSU Institute of Construction
and Architecture bachelors-technologists are
given the "Facade Materials in the Modern
Architecture of Buildings” course, in
which special attention is paid to decora-
tive coatings of various types; also, scien-
tific research for improvement of paint-
work material application technologies is
performed. Cooperation of the higher
school entities with technical assistance
centres of construction firms makes it pos-
sible to enhance the quality of training and
competence of graduates, as well as create
favorable conditions for development of
modern domestic technologies including
those in the sphere of execution of archi-
tectural facades using innovative systems.
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