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A.B. Cmonsk (/lvgiscoiuii oepaicasHuil ynisepcumem deznexu HCUMMEOIAIbHOCH)

BIIJIMB OEPOBJIEHHS] BETOHY CHJIIIIHOPT AHIYHUMU HOKPUTTSAMHU
HA UOT'O JOBI'OBIYHICH

Hocnimxeno BB o6pobnenns OeToHy cuminifopraniunnMu TIOKPUTTAMH Ha #oro aTMochepoc-
TifiKkicTs, rigpodobHicTs Ta LMKJIYHY [0 3HAKO3MIHHHIX Temmneparyp. JloseseHo, 1wo po3pobieni ckianu
3aXMCHUX MOKPHUTTIB MOXYTh 3HAYHO 301IbIyBaTH OBTOBIYHICTS Oetony, sikuit ekcnyaryerses B yMo-
BaX arpeCUBHUX CEPENOBHLY TA JIii BOTHIO.

Knwouosi cnoga: cuniuiitopraniuui TOKPHUTTA, 3HAKO3MIHHI TeMIepaTypH, 3axuchi TIOKPUTTS, J10-
BrOBIYHICTb GETOHY, arpecusni cepenoBHia, atMochepocTiiikicts, rigpodoGHicTs.

IToctanoBka npo6iaemn. Y PCAIPHUX yMOBaxX eKCILTyatanii Oy iiBensHi MaTepiany ta BHPO-
OH 3a3HAIOTH KOMILIEKCHOTO BIUIBY 3HAYHOI KUTBKOCTI HECTIPUSATIMBAX aTMOC(EPHUX YMHHHUKIB, Ha-
KOIMCHHS AKHX 3HAYHOIO MipOIO MifBUIIYE iX KOpPO3IHHY aKkTHBHiCTB. TOMY CTae MOITBHMM iX 33~
XMCT Ta KUTbKICHA OIIHKA CTIAKOCT] 3aXHCHIX TOKPUTTIB i GETOHY J(0 Ai aTMOC(EpHUX BITHBIS.

Ha croronui mmpoxo BHKOPHCTOBYIOTBCSI aHTUKOPO3iiHI MOKPUTTSA HA OCHOBI MOHOMEPHUX
Ta MOJIMEPHHX MaTepialis i CHIIUIHOPrani9HuEX cronyk. BoHu HamaoTs BHpoOaM BOZOBIUITOBXY-
B&JILHUX BJIACTHBOCTEH Ta 3MEHINYIOTH BIJIKDHTY [OPUCTICTD i THM CamMum MIBUIIYIOTH JOBrOBiY-
HICTb MaTepianiB. Taki saxucui TIOKPHTTS yMOBHO ILIATE 34 CTYIIEHEM PO3YHHHOCT] ¥ BOJI, Oprasi-
AHUX PO3YMHHUKAX Ta TEXHOJOTIYHHMH OCOGIHBOCTIMIM BupobHuTBa. Ihisxom BBeseHHs 10 ix
CKJIaly HAllOBHIOBAYIB M IIIMEHTIB MOMIHBHM € OTPHMAHHA MaTPHYHO-aDMOBAHHX, aHTHKODO-
31AHEX 3aXHCHUX TIOKPHTTIB.

DopMyBaHHSs 3aXHCHOTO LIapy IPH KIMHATHIH TeMIieparypi 3anexuts Bij IIPUPOJIM MaTepi-
aly Ta BUI BHIY NOKPHTTA. OCKiIBKH OCHOBOIO CHITIKATHHX MaTepiamliB € KpucTamiumi i amopdui
HACTHHKH, 5IKI JIEBHOIO MipOIO CyMicH] i3 CHILIHOPTaHiYHAMH peYOBHHAMHE, TO I[e CTBOPIOE TIepe -
YMOBH HaliHHOTO aAre3iiHoro KOHTAKTy Ha Mexi moAity ¢as.

AHaJI3 0CTAHHIX NOCTIUKeHD T2 y Ounikamiii

AHaNi3 OCTaHHIX MyGiKaHifl BITIHIHIHIX Ta 3apyOIKHAX BYCHHX MOKA3aB, MO BBENCHHS
A0 CIITazy 3aXMCHOTO IIOKPUTTS HATIOBHIOBAYA, KM BUCTYIAC y POJI aHTHCENITHKA, CTBOPIOE MO~
JHBICTh KOMILIEKCHOTO 3aXHCTy GeTOHy Bif pyHHIiBHOI mii BOjH Ta MiKpooprauismis [1,2]. Tomy
CTABUTHCS 3a1ava i3 BpaXyBaHHSIM CHHEPriuHOT Mii HAIOBHIOBAYA Ta 3B°513KH CTBOPUTHU MPOCOYyBa-
JBHY CYMII I HOKPHUTTS KOMIUIEKCHO] aii [3]. Tpore nasBHicT Y CKIai KOMIO3HLIT [T HOKPHTTS
HECYMICHHX MiX COBOI0 PEYOBHH MOsKe TPU3BECTH N0 3HMKEHHS 3aXHCHOIrO edekTy uepes YTBO-
PCHH HOBHX IPOJIYKTIB (e(eKT aHTaromismy) [4].

OcobnuBy yBary mpumineno BHBYCHHIO epebiry mporeciB B3aeMomii Ha Mexi MOKPUTTS—
CHIJIIKaTHHI MaTepian B yMoBax Horo (opmyBanHs. ApTopn Baxyna O.M., Tommixo H.I. Ta €mue-
HKO LB. 38’a3y10T8 11i mponecy 3 OCOOJMBOCTSIME OYHOBH 5K TIOKPHTTS, TaK 1 MiAKIAAKH, a iHo —
ITamenko AA., Cunepcpkuii B.A., Jlapunenko CB. - 3 6ymosoro ta CTPYKTYPOIO 000X CKIamo-
BUX. BaUIMBHM € Takox nmranns BIUTMBY YCiX CKNaJOBHX MOKPHUTTS, X KOHLEHTpAIll, CTPyKTypH
Marepiaiy, yMOB 3aKpillieHHs Ha MeXaHi3M mepebiry mporecin B3a€MOIII Ha MEXi KOHTaKTY.

Meta po6oTu mossrac Y BCTAHOBJICHHI BIUTHBY CKJIaJly MOKPHTTS Berony Ha Horo 10Brosi-
YHICTH B YMOBAX i Ha HHOTO ArpCCUBHUX aTMOC(HEPHUX YHHHHKIB.

Pesyasrarn nocaimkens

B peansnmx ymoax CKCILIyaTaIlii Marepiand Ta BHpoOH 3a3HAIOTh KOMILICKCHOTO BIUTUBY
3HAYHOI KIIBKOCTI aTMOChEPHEX YHHHUKIR. Oxpim Toro, iX HAKOIIMYEHHS 3HAYHOO MipOIO miaBH-
Y€ 1X KOPO3IHHY aKTHRHICTE. Tomy crae nonimenom0 KinbkicHa OIIHKA CTIHKOCTI po3pobrennx
CKJIAJIIB 3aXHCHUX MOKPHTTIB 10 Iif aTMOCHEPHUX YHHHUKIR.

28 3bipHuk Hayrkosux npays JITY BT




()5 CKIIANH 3aXUCHAX TIOKPHTTIB (1UB. Ta6. ] ) HaHOCHJIM Ha TonepeaHpo 06pobneni nosepxmi apom
ni) | ToBIMHOW0 0,4-0,6 MM. TBepameHms HOKPUTTS IPOXOAMIIO 3a KiMHATHOJ TeMIIepaTypu (2OOC) YIIpo-

Tabnuya 1
Crnaou euxionux Komnosuyii ammocgheposaxucuin ROKpummia :
Bmicr KOMIIOHEHTAa, Mac. %
Ne 3/n e
B e :
KO - 08 AL O3 Zn0O NaSiF, Kaoninosa Bara
1 50,0 30,0 20,0 e ;
2 55,0 30,0 15,0 - -
i 3 iR 10,0 : -
- 4 50.0 T 10,0 -
5 55,0 20,0 i T i
= 6 60,0 25,0 10,0 5,0 -
- 7 50,0 A 17,0 10,0 2 .
- ey 55,0 210 15,0 7 150
. 9 60,0 24,0 10,0 5,0 1,0 o
f DopMyBaHHS TOKpHTTS CYNPOBOLKYETBCS TIPOLECAMA 3MOYYBAHHS | PO3TIKaHHS CyCrieHsii,

YTBOPEHHS IUIOI] KOHTAKTY Mix (pazamu ta BHHMKHCHHS anre3ifHoro sp'ssky.
: [Ipuckopeni nocmimxents MO0 BU3HAYEHHS aTMOCHEPOCTIHKOCTI ToKazay BHCOKY 130JI10-
i 10y 3MIaTHICT TIOKPHTTIB, KA 3AIIEKHTE BIJI BMICTY HallOBHIOBAuA Ta 3B SI3KH.

Kpaiionii xyr SMOMYBAHHA IS BCIX JOCII [KYBaHMX NIOKPHUTTIB Oiirbimmit 3a 90 rpagycis,

Tabnuya 2
7 Disuuni enacmusocmi SAXUCHUX NOKpUmMmie
[ Kpaitopnii KYT 3MO4yBaHHsI, Tpamycu Bononormmanms {IICHH -
’ TOJ eKcnosumii, %
Ne cxmany ehladl Gl
IIOKPHTTS 5 :
Ha cTani Mapku Ct3 Ha OeToHi Ha cai map- _
Ha 0eToH]
xu C13
293°K | 243°K | 203°K | 243k
i 90 91 90 0,58 0,92
= oA 96 91 93 91 0,45 0,63
B 103 90 97 90 0,14 0,27
’ 4 93 89 90 88 0752 0,77
op 95 93 i 89 0,43 0,62
T 90 92 88 0,18 0,29
E iy 93 | 89 o0 90 0,43 Uo7 &
8 5 95 93 ol 92 0,41 0,62
it 02 89 93 89 (5e%) 0,51
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Hocnimpxenns tuaamMicy 3Min NOKa3HHUKIB 3aXUCHOT 3aTHOCTI TOKPHTTIB T/l Jiero atMoche-
PHMX YHHHUKIB BKa3ye Ha HOTipLIeHHs X BJIACTHBOCTEH, 0COOIIMBO I MOKPHTTIB HATIOBHEHHX Ka-
OJIHOM Yepe3 iX BHCOKY ancopOLiiHy 34aTHICTS.

Excrutyarauiiini BnacTuBocTi HamopHemux CHUTIIHOPraHiYHuX MOKPHTTIR CYTTEBO 3MiHIO-
FOTHCA B yMOBax NOBIOTPUBATOL Aii Bim'eMuumx Temuneparyp (excrosuuis 240 rox; T = 243° K, mingx-
najxa — Cr 3)

Kpa#iosi xyru 3smouyBanns 3a srkazanoi TEeMIIepaTypu cTaHoBIATH 88-93 rpajtycu, mo Ha 4-
13 rpanycis Mennre mopisnso i3 AHAIOTTYHAMH JTAHUMH 32 KIMHATHOI TeMnepatypu (jis. Tabi. 2).
Maxcumainsre 3naveHHS rigpodobrocri CIIOCTEPITaEThCA ITiJ| Yac 3aXHCTY TOKPUTTIMH CKITamiB No 2,
51 8. Omxe, cTifiKicTh 3axXHCHEX IOKPHTTIB JI0 il Big'eMHHX TCMIIEPATYP 3aNEKATH B OCHOBHOMY
BiJl BMiCTY TOJIATIOMOCHIIOKCAHY Ta KaoJTiHy. :

Sk BHOHO 3 puc 1, 3anmexHicTs BIZIHOCHOTO CTYTICHS ekpaHyBanns (X') Bl TPHBATIOCTI ekcrio-
3L JUISL ITOKPHTTIB cximany Noe 2, 51 8, sxi MaroTs HaM6LIBIT CTabUIBHI BIIACTUBOCTI 3a Jii Bim'em-
HHUX TEMIIEPATYpP, MAE YiTKO BU3HAYCHHI CkCTpeManbnmit Xapakrep. ITicis mepnmx 48 ron excrio-
3UI] mokasHuk X' nocsrae MIHIMYMY, a 110 96 Tox nounHAETHCS HOT0 3HaYHe 3pocTaHHg 3 HaCTYTI-
HHM TIOCTYMOBUM CHJOM. 3HAYEHHS BiAHOCHOIO CTYIICHS €KpaHyBaHHs crabimizyeTbes micus 150
roJt excro3uii, a micis 240 ropx #oro 3HAYCHHS CTaHOBUTH 0,42-0,48.

Taxum wisOM, 1ist Bin'eMaNX TCMIIEPATYD HE3HAYHOIO MIpOIO BILTUBAE HA rizpooGHicTE 3a-
XHCHOTO HOKPUTTS. KpaitoBi Kyt sMouyBanms SMCHINOYIOTHCS HEe OLIbINE Hix Ha 4-13 IpajyciB i Jiist
OLTBIIOCT] MOKPHTTIB NepeBUIIYIOTh 90 rpamycis, Mo MOSCHIOCTLCS JI€10 MiHEPATLHOTO HAIOBHIO-

1.0
08
P Wi,
06 By
if?

‘ 7 S

e
o T. ron

48 ae 144 142 240

Puc. 1. 3anexcricmo ¢ionocnozo Cmynens expanysanms 6i0 mpusanocmi eKCRO3UYil 0N nOKpummis
CKaoy: !
I1—Ne2;2—Ne5; 3—Ne 8 waCm3 za 610 'emHOl memnepamypu (243" K)

JIaboparopuumu nocmimrenugvy BCTaHOBJICHO, IO IUKJIYHA JTis 3HAKO3MiHHIX TeMIIepaTyp
3HAYHO IHOINe BIUTHRAC Ha rinpodobHicTs (Tabir. 3). Kpaitoswuit xyr 3MOYYBaHHS I11J] YaC €KCIO3HUIIiT
TPUBAJICTIO 24 UK SMEHIIyeThes Ha 10-18 rpanyciB, a BigrOCHMUi CTYIIIHb €KPAaHyBaHHS — Ha
0,04-0,08.

AHami3yioun pesynsraTn JOCTPKEHE aTMOChepocTiHKoCT TOKPHTTIB HEOOXIHO 3a3HauH-
TH, MO 33aPONOHOBAHHH METO MeXaHOXIMIYHOro AUCIIEPTYBAHHS OKCHIB Ta CHIIKATIB y cepeso-
BUITI NOMIATIOMOCHIIOKCAHY 3abesneuye GopMyBanns Matepiany 3 MOKPAIMEHIMH i30MIOI0YAMHU T2
3AXUCHAMM BIACTHBOCTAMH. [lia aTMOCHEPHUX YUHHUKIB He BHKIIHKAC IMOOKOTO pyiiHyBaHHS 3a-
XHUCHUX IOKPUTTIB. OCHOBHI IPOLECH OKHCHEHHS IPOTIKAXOTh TUIBKH y MOBEPXHEBOMY IIapi Imouti-
Mepy 0e3 3HAYHOTO 3MeHITeH S BMICTY HAIllOBHIOBAYA.

30 36ipnux naykosux npays JITY BXKIT




Tabnuuya 3

Kpatiosuii Kym 3Mouysanns, ROKpUmMmie nicas yuriivnoi Oii 3HaKo3minHux memnepamyp

mpusanicmio 24 yuxiu

Kpaiiopuii KyT 3MOUIyBaHHs, 'pagycH
Ne cknany nokpurrs Ha C13 Ha OETOHI
1 81 78
) 88 83
€] 95 91
4 75 1
5 89 85
) 87 81
7 85 77
8 86 79
) 98 81

Toii axr, 1m0 KOPO3iliHi MPONECH IPOXOATH y MOBEPXHEBHX IIApax HOKPHUTTS HITBEPIIKY-
('ThCsl 3MIHOO iX mopeTkocTi. [Ticrs BUpoGyBann B yMOBax cyxoro (BONOTicTh 10 60%) ta Bojororo
(nosoricts Bix 60% 10 90%) cepenornma mpoTsaToM 1 POKY MaKCHMAabie 36iTbIICHES LIOPCTKOCTI
R, ra R, BusiBieno s ckmamy Ne 9 (Ha 48,9%) 1 MiniMabHe - g cknany Ne 5 (na 25%), MakcuMa-
ILHUH 1 MiHIMATBEHIH TTOKAa3HHKH (IOPCTKOCTI CTAHOBHMJIN BiATIOBIHO 0,683 1 0,487 mMx™m (y cyxmx

yMOBax). Y BOJIOTHX YMOBaxX MAKCHMaJibHE 30iIbIIeHHS NIOPCTKOCTI BCTAHOBJIEHO 1yt ckiany Ne 6
(1a 80,4%), minimanbre - s cknany No 1 (5a 54,8%), 3HAYCHHS MAKCUMANBHOT 1 MiHIMAILHOT IOp-
CTKOCTI CTaHOBJIATH BiAOBIAHO 1,331 1 1,573 Mxm (TabiL. 4).

Tabnuya 4 ’
3mina wopemKkocmi hosepxri ROKpUmMMIE nid Yac 6unpobysanHs
Ne cxnany mokpurrs [okasuux R, (4ucenbHuK) Ta R, (3HAMEHHHUK), MKM
Y CYXHX YMOBax ¥ BOJIOTHX YMOBAX
1 20512 0,412/0,912
2 0,357/0,537 0,319/1,141
3 0,412/0,683 0,382/1,240
4 0,352/0,487 0,253/1,007
5 0,318/0,510 - 0,268/1,217
6 0,351/0,612 . 0,308/1,573
7 0,278/0,492 0,408/0,978
g 8 0,312/0,572 0,398/1,127
9 0,308/0,603 0,348/1,331
Ilpumimka: R, —31naueHHs WOPCTKOCTI 10 BUOPOGYBAHHS;
D R,— 3Ha4enHs WOoPCTKOCTI NicIis BUMpoGyBaHHs.
l; Orxe, MiHIMaNbHE 3HAYCHHS MOPCTKOCTI XapaKTepHe Ul HOKPHTTS CKiaxy Ne 5, a MakcH-
Mambie — 1t cxmany Ne 9. Koposiliri mpoecy y BOJOTHX yMoBax MepebiratoTh iHTeHCHBHILIE, PO
i_ 110 CRiTIaTh GimbIn BHCOK] 3HadenHs R,ta R,.
SE 301bINEHES TTOKA3HUKA [OPCTKOCTI MifTBEPIKYEThCA 3MIHOI0 MIKPOCTPYKTYPH MOBEPXHI
e IXHCHEX TTOKPUTTIB (pHC.2).
4-
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a 0 B
Puc. 2. Mixpocmpykmypa nosepxui saxucnozo nokpumms (cknao Ne 5) nicis eunpobysans:
a — BUXIOHA; O — Y CYXUX yMOBAX, 6 — y 60N102UX YMOBAX (X 1000)

Hait6inem inTencuBHO 1eli Mporec NpOXOmHTh Ha TIOBEPXHI MOKPHUTTS ckiraxy NoS. Pyitry-
BaHHS BINOYBAECTLCS HA OKPEMHX JINISHKAX po3mipom 200 x 400 MK,

AJnre3ifiHui KOHTAKT 3 NOBEPXHEIO MaTepialy s BCix JOCIIIKYBAHHX 3aXUCHHUX TTOKPHUT-
TIB MIIHAH 1 HOro pyiHyBaHHS BHACIIIOK Aii 30BHIIIHEOTO CEPENOBHIIIA HE BUSIBIICHO.

Bucuonox: Pesyibratn mociipkeHs MITBepIpKYIOTE MOXKITHBICTS BUKODPHCTaHHSI PO3pP0D-
JIEHUX CKJTALIB OKPHTTIB JUI1 aTMOC(EpO- Ta BOTHE3AXUCTY OeToHy.
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HH. T t;wnod, A.B. Cmonak

BJIMSTHUE OBPABOTKHM BETOHA KPEMHMIT OPI'AHUYECKAMU
HOKPBITUAMMU HA EI'O JOJIOBEYHOCTH

Msyueno pimstaue o6pabotku Getona CHTMIMHOPraHHIeCKMMHE OKPBITUSIMU Ha atMocde-
POCTOHKOCTD, THAPOGOOHOCTS U IMUKINYECKOE MEHCTREE 3HAKONIEPeMEHHBIX TeMmeparyp. Jlokasa-
HO, YTO pa3pabOoTaHHBIE COCTABBI 3AIHTHAIX TIOKPUTHH MOTYT 3HAYUTENHHO YBEJIIMUUBATH JOJITOBE-
YHOCTH OETOHA, PAbOTAIOIIErG B YCIOBUAX arpeCCUBHBIX CPENl U BO3IECHCTBUS OTHSI.

Kniouessie cnosa: cununmiiopranvueckue HOXPBITHS, 3HAKOIEPEMEHHBIE TeMIepary-

PRI,3AHHTHBIC HOKPUTHS, TOJTOBEYHOCTD GETOHA, ArpPECCUBHBIE CPEJbl, aTMoChepoCTORKOCTE, THI-
pododHOCTE.
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M.M. Gyviud, D.V. Smolyak

EFFECT OF ORGANIC HANDLING CONCRETE
SILICIUMCOATINGISITSLONGEVITI

The influence of concrete processing by sylitsiyorganic coatings on the the atmosphere-
protection, and hydrophobicity of cyclic alternating temperatures. It is proved that developed
warehouses protective coatings can greatly increase the durability of concrete, which is operated in
a hostile environment and fire impact.

Key words: sylitsiyorganic coatings, alternating temperatures, protective coatings, durability
of concrete, a hostile environment, atmosphere, hydrophobicity.
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