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Bcemanoeneno sakonomipnocmi gpopmysanns cmpykmypu yemMeHmHux KOMno3umie
3 Memoio NoKpawenus ix 2iopo@isuunux ma @i3uKo-MexaHiyHux Xapakmepucmux.
Ilpoananizoearno e6edennss 000a8OK  eneKMponimie O  CuHmesy O000AMKOBUX
Kpucmanoziopamie 'y CcmpyKkmypi yeMmMeHmHuUx KOMNo3umieé 3alis RNiOBUUeHHs ix
WinbHOCMI | B0OOOHENPOHUKHOCIL.

Establishment and use of regularities in the formation of the structure of cement
composites to improve their hydrophysical and physico-mechanical characteristics.

It was established that the increase in water resistance is ensured by the synthesis
of additional crystal hydrates and their formation on the surfaces of pores and
capillaries taking into account their electrosurface properties, in particular, it was
established that crystal hydrates form electroheterogeneous contacts with the structural
elements of cement stone. This makes it possible to reduce the thickness of the contact
zone, which strengthens and seals the structure of the material as a whole.

It was established that the penetration of the components of the waterproofing
composition (water-soluble salts of nitrates, chlorides, sulfates) into the porous material
is ensured due to the diffusion of their ions through water-saturated pores and
capillaries, and the depth of penetration is the length of the diffusion path over time,
which corresponds to the setting time of the waterproofing composition.

"NAVYCON" protective materials are used as a coating during the construction
and repair of building structures that are under the influence of water, aggressive
environments, temperature changes and high loads.

Materials based on inorganic binders, produced in the form of dry mixtures of
penetrating action, are used on bases and substrates with developed capillary porosity
(concrete, reinforced concrete, brickwork, etc.).
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Composite material based on TM "NAVYCON" cement with compressive strength
up to 61.0 MPa and flexural strength up to 9.1 MPa, adhesion to the concrete base up to
3.3 MPa, water resistance not less than W12, frost resistance more than F400, shrinkage
deformation after 3 months at 0.04%, which is several times higher than the
requirements of regulatory documents of Ukraine for similar warehouses. The composite
material is effective under both direct and reverse water pressure. Effective in joint work
with polymer coating. Effective for passivation and transformation of metal surfaces
damaged by corrosion.

The use of the additive will significantly increase the profitability of concrete
mixes, because when the complex chemical additive developed jointly with the company
Navikon -Ukraine is introduced, the physical characteristics of concrete will improve, the
cost will significantly decrease and the quality will increase by an order of magnitude.

Kniouoei cnosa: xomnoszuyitini mamepianu, 6000HENPOHUKHICMb, KOMHO3UMLU,
MoOugpikyioua 0obaexa, 2iOpoi3onayis, KOpO3is, YeMeHMHUUl KaMiHb, CYXi cymiuii,
cunmes, aoeesist, ROPoSULl NPOCMIp.

Keywords: composite materials, waterproofing, composites, modifying additive,
waterproofing, corrosion, cement stone, dry mixes, synthesis, adhesion, pore space.

Bce mmpmie 3acTtocyBaHHS JJIsL PEMOHTY, TiApOI30JLsiuii Ta 3aXHCTY
OCTOHHMX 1 KaM’SHMX KOHCTPYKLiH HaOyBalOTh LEMEHTHI KOMIIO3MTH, IO
BUTOTOBIISIOTHCS 13 cyxux cymimreii: MasterEmako, Kanemodieke, AKBaTpoH,
Taporekce, Siltek, Kcaiinekc, Basf, Mapei ta i.

Taki KOMIO3UTH Ticis TBEPIIHHS HaOyBarOTh BUCOKI (hi3MKO-MeXaHi4Hi
XapaKTEePUCTUKH, MAIOTh CTPYKTYPY, 1I€HTUUHY CTPYKTYpPi OCHOBH, Ha SIKy BOHH
HAHOCATBCSA, MPOTE YacTO iX TiApoQi3NYHI XapaKTEPUCTUKH HEZOCTATHHO
BHCOKI.

3aco0aMu  MiABMINEHHS  [UX  XapakTepUCTHK  HacaMmmepesn  —
BOJIOHETIDOHUKHOCTI, € BBEAEHHS MIHEPAIbHUX Ta MIKPOBOJOKHHCTHX
HAlOBHIOBAYIB, SIKi 3HWXKYIOTh yCaJIKy Ta YTBOPEHHS TPIIIMH Ta MOJIMEPHUX
n00aBOK, IO 30LTBIIYIOTH OIUTEHICTh KOMITIO3UTIB. OHAK, OTIMEpHI JOOAaBKH,
MI/IBUILYIOYN aAre3il0 KOMIIO3UTY JI0 OCHOBH, 3aIro0iraroTb MPOHUKHEHHIO
NpoAyKTiB riaparauii B ii mopoBuil mpocTip, KpiM TOro, iX 3acTOCYBaHHS
00MEKEHO JOCHTh BY3bKHM TEMIEPATypHUM IHTEpBAJIOM (He HIDK4Ye +5 0C).

Jocuth edeKkTHBHO MiABHIIYIOTH BOJOHETIPOHUKHICTH XiMiuHI J00aBKH
CONEH eNeKTPOINITiB, fAKi 3a0e3MeYyloTh CHHTE3 Y IEMEHTHOMY KaMeHi
JIOaTKOBUX KPHUCTAJIOTipaTiB, SKi KOJIbMATYIOTh IIOPOBHIH TPOCTIp, SK
KOMITO3MTIB, TaK 1 IIOBEpXHEBHMX IIapiB OCHOBH. AHaJi3 HasBHUX pillIeHb
IiIBUIIEHHS TiAPOQI3NYHUX XapaKTEePUCTUK [EMEHTHUX KOMIIO3UTIB ITOKa3aB,
sIKi HaWOLIbIE TMEPCIEKTUBHIMU € CKJIAJ, SKAH BKIIOYAE€ TOHKOIUCIICPCHI
HATIOBHIOBaYi, XIiMiuHI J00aBKM Ta MIKPOBOJIOKHA, MO 3a0e3MeuyroTh
KOJIbMATalil0 KPUCTAJIOT1IpaTaMi NPOCTOPY IO, SIK MOKPHUTTS, TaK i OCHOBH.
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Ane wyacTo He30aJaHCOBAHMH CKJIAJ IMX KOMIIO3UTIB TPU3BOIUTH JIO
PO3TpiCKyBaHHS, BUCOJIB, 3HIKCHHS TiApOQI3NIHAX XapaKTepuCTHK [1].

Ha mizxcraBi npoBeneHNX HayKOBHX JOCIIIKEHb OyJI0 pO3pOOIEHO CKIan
KOMMO3WUTHOI cyxoi cymimni mnporumkHOi mii [2-5]. HocmimkeHHS (¢i3HKO-
MEXaHIYHAX BIIACTHBOCTEH MaTepialiB MPOBOAWIN 3TiTHO 3 HOPMATHBHIMH
nokymeHTamu  [6-8].  Bymo  3acTOCOBaHO  €JEKTPOHHY  MIiKPOCKOIIIFO,
peHTrenoda3oBuii i TepMrpadivyHuiA aHATI3H.

3HIMKH MIKPOCTPYKTYpH IeMeHTHOro kameHroo i3 cymimi «NAVYCONy
HaBeJIeHO Ha puc.l.

1 2 3
Puc. 1. 3HIMKH MIKpOCTPYKTYpH LIEMEHTHOTO KaMEHIO

Ha 3mimKkax 2, 3 (puc.l) nobpe BUAHO YTBOPEHHS €TPHHTITOBHX TOJIOK Ta
HU3bKOOCHOBHHUX T1IPOCHITIKATIB KaJbIIif0 Y BUIIISII OBCTSIHHUX CIIONYK. Takox
CIIOCTEPIraeThes MOsIBA TiJPOATIOMIHATIB KaIbIII0 y BUMIIA/I CBITINX JIyCOYOK.

[puHDUN nii TpoHUKAr0Yoi TiAPOI30AIii 3aCHOBaHUI Ha MPOHUKHEHHI B
0eToH XiMIYHO aKTHBHHUX KOMIIOHEHTIB II0 KaIlIApax Ta IMOpax, 3 HACTYITHOIO
XIMIYHOIO B32€EMOJII€I0 3 BAaITHOM 1 KOHJ/ICHCAII€I0 HA MOBEPXHI IOP JOJATKOBUX
KpUCTaJOriapatiB. Pe3yabTaroM € 3BYXEHHs MPOCBITY Kamisipa (abo
MIKpOTpILMH) Ta MiABUIIEHHS TiIPOI3OJIALIAHAX BIACTUBOCTEH OETOHY
(BOIIOHENIPOHUKHOCTI) Ta IHIIMX KamJsipHO-TIOpUcTUX MarepianiB. Tomy
NpOLIEC BOAOHENPOHUKHOCTI JIi€ SIK NPH MPSIMOMY THUCKY BOJH, TaK 1 HpHU
3BOpOoTHhOMY. OJHOYACHO IITyKaTypka YTBOPIOE Ha TIOBEpXHi OeToHy
BHUCOKOMIITHE MOKPHUTTSI 3aBTOBIIKM 2-3 MM, TI€pPEUIKO/Kae BUMUBAHHIO
aKTHBHUX PEYOBHH 1 3axMIae OETOH HaBiTh NMPH 3HAYHOMY THCKY BOIM. Y
npoueci excruryararii KOHCTPYKIii, NMpH BHHUKHEHHS HOBOTO KOHTaKTy 3
MOJIEKYJIaMH BOJIM, PEaKIisi BiIHOBJIIOETHCS, Ta MPOLEC YIIIJIBHEHHS MaTepiaity
po3BuBaeThcs y TiauOMHY. Tak camo BiOyBaeTbcs 1 «CaMOJIKYBaHHS»
MikporpimmH. [nactudikyroua mobaBka, MO BXOAWTH JO CKIAAY 1 MiCTUTBH
HEMOIAPHHUIT OpraHiuHui paguKan Ta momspHy QyHKIioHambHY rpymy (SO y
JirHocynb(oHaTax, MenaMmiHpopMaibieritax Ta HadraniHpopMaibaerigax,
—COO-" B momikapbokcunarax, POz — y mnomakpwiarax), ancopOyoun
MOJSIPHAMM TPyNaMy Ha 3apsyDKEHHX ITO3MTHUBHO ATIOMIHATHHUX JUITHKax
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MOBEPXHI IIEMEHTY IIOKpAIly€ TEXHOJOTIYHI BJIACTUBOCTI MPOETOBAHOI CyXOl
cyMimi pH ii mepeMimryBagHi i3 BOJOIO.

Martepiann Ha OCHOBI HEOpPTaHIYHHX B'SDKYUHX, IO BHPOOIAIOTHCA Yy
BHTIIAI CyXHX CYMIIIed IMPOHHUKAIOYOi Mii, BHKOPUCTOBYIOTBECS Ha OCHOBaX 3
PO3BHHEHOIO KaIIIPHOIO MOPHCTICTIO (OSTOH, 3aMi300€TOH, HEeTIHa KIIaaKa Ta
in.). [IpuHINT pOOOTH KOMIO3UIIHHOTO MaTepialy HaBeICHO Ha pHC. 2.

Puc. 2. 3HIMKH MIKpOCTPYKTYpH LIEMEHTHOTO KaMEHIO

3axucui marepianu «NAVYCON)» 3acTOCOBYIOTBCSI B SIKOCTI TOKPUTTS
npu OyZIBHUITBI Ta PEMOHTI OyiBebHUX KOHCTPYKILIH, 1110 nepeOyBaroTh Imij
BIUIMBOM BOJM, arpecCHMBHUX CEpPE/IOBHII, MepenajiB TeMIepaTyp i BHUCOKHX
HaBaHTaXeHb. Ha puc.3 moka3aHo 3pa3ok i3 apMaTypolo MiCis BUTPUMKH Y
COITBOBOMY PO34HHI (MOPCHKIH BOJI) yIIpooBXK 65 mi0.

I3 puc. 3,B BUHO, 110 apMaTypa, sika 3HaxonuThes y po3unHi NAVYCON,
HE Ma€ CIiiB KOpo3ii i HagiifHO 3axWIlleHa BiJ il arpeCHBHOTO CEpeIOBHIIA
(MOpCBKOT BOIH).

Martepiamu «NAVY CON» 3acTOCOBYIOTBCS [UII PEMOHTY 1 BIAIITYBaHHS
rigpoizosuii koHeTpykuii | i 1l kareropii TpilMHOCTIHKOCTI, TaKi sK:

— TIAPOTEXHIYHI CIOpyau: pesepByapu (Binkputi, oOBaloBaHi, He
oOBasioBaHi TOWIO); OacelHW (BIAKPUTOrO 1 3aKPUTOrO THILY); KOHCTPYKIIT
OYKMCHHX CIOpYH (AePOTEHKH, BIJCTIHHHUKH, KOJEKTOPH, HACOCHI TOIIO);
OeToHHI JnamOM, rpeOii, JOKM TOIIO, CHOPYAM CHUCTEMH BOJOIOCTAYaHHS;
KOJIOZ31,;

— o00'ekTH UWBUIBHOTO OyIiBHHWITBA: OCTOHHI, KaM’sHI, LeTJSTHI
(byHIaMEeHTH; akBEAYKH; IiJBaJIbHI MIPUMIIIEHHS, MMi3eMHI CIIOpyu (apKiHTH,
rapaxi, mHepexoaM Toulo); OalKOHW; EKCIUTyaTOBaHI 1 HEeKCIUIyaTOBaHi
TIOKPiBJIi; JIITOBI IaxTH;

— CHOpyOW TPOMHCIOBOIO Ta arponpOMHCIIOBOTO NPU3HAYECHHS:
BUPOOHWY]I INpPUMINIEHHS, MiA3€MHI BHPOOHWYI TPUMILIEHHS; OaceiHn
IpaAupeHb; IUMOBI TPyOHM; OCTOHHI KOHCTPYKIIi IIaxT; CXOBHUINA, OyHKEpH,
€MHOCTi Ui 30epiraHHs Xap4oBUX IPOJIYKTiB, OBOYEBI SIMH TOIIO; OCTOHHI
CIIOPY/H, IO 33a3HAIOTh BIUIMBY arpeCUBHOTO CEpEIOBHINA; MiJI3eMHI HACOCHI
CTaHIIi{; IpUYau;
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00'eKTH 1MBINBHOI OOOPOHM 1 HaA3BHYAWHHUX CUTyalid: IIig3eMHI
YKPHTTSL; TIOKEIKHI pe3epByapH TOLIO;

— O0O0'€eKTH EHepreTHYHOro KOMIUIEKCY: HACOCHI CTaHIll; CXOBHIIA
HapTONMPOAYKTIB, €CTAKaAH [TO/IaYi MMANKNBa; KaOeNbHI TyHel; OCTOHHI CIIOPYIH,
110 3a3HAIOTH PalialliifHOTO BIUIMBY TOIIO;

00'eKTH TpaHCIOPTHOI iHQPACTPYKTYpH: TyHENl (aBTOMOOLIBHI,
3aJi3HUYHI, MIIOXiJHI TOII0); METPOIOJITeHH; MUITXOIPOBOIH, 3ai300€TOHHI
€CTaKa/y, eJIeMEHTH MOCTIB, OETOHHI OrOpoXi, OOpAIOPH; MiA3EMHI MilOXiAHI
TIEPEXOIH.

a

B
Puc. 3. 3pa3ok 3 apMaTyporo micis BATPUMKH Y COIBOBOMY PO3YHHI
a — 3pa30K 3 apMaTyporo, 0 MiAMABCS ii COTBOBOrO PO3YHHY (MOPChKa BO/IA)
Ha npoTs3i 65 1i0; 6 — Toit e 3pa3oK Ha Mpeci, ISl BUJAJICHHS 3 HbOTO
apMaTypH; B — apMarypa, [0 BUIANICHA i3 3pa3Ka ITicisi BATPUMKH Y COTbOBOMY
po3uuHi micist 65 ai6

Komnoszurifinuii Matepian Ha mnemeHTHid ocaHoBi TM «NAVYCON» 3
MMOKa3HUKAMU MIIIHOCTI Ha ¢TUCK 10 61,0 MIIa i 3run go 9,1 MIla, mae anresiro
mo0 OetoHHOiI ocHOBM 10 3,3 MIla, BOJAOHENPOHHKHICTE He MeHmie W12,
Mopo3ocTiiikicts 6imbme F400, nedopmartito ycaaku uepe3 3 micsiuiB B 0,04%,
oo B JCKibKa pa3iB IEPEeBHINYe BHMOTH HOPMATHBHUX JOKYMEHTIB YKpaiHH
s monioHux ckiamiB [6]. Kommosumifiaumii MaTtepian e(QEeKTHBHHI SK TPU
psSIMOMY, TaK 1 TIpM 3BOPOTHROMY THCKY BOJM; TpPH CIIBbHIA poOoTi 3
MONIMEPHUM  TIOKPUTTSAM, a TaKOXK JUIA TacuBallii 1 MepeTBOPCHHS
TMTOIITKOPKCHUX KOPO3i€I0 METAICBUX MTOBEPXOHB.

Koposii 6erony, 3amizo0eToHy i HErisfHOI KIaJKW MOXHa IO30yTHCH 3a
nmoromororo ckamie ™ «NAVYCON»y (puc.4).
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Puc. 4. lernsana knanka napkany [TokpoBcbkoi 1iepkBr y M. Kuesi
BigpeMoHTOBaHa Ta 3axumieHa ckiragamMu ™™ «NAVY CONy Ha 6i1oMy [IEMEeHTi:
a — Oy1o; 0 - cTano

BiiacTHBOCTI KOMIIO3HUIIITHOTO MaTepialy HaBeJCHO B Tab. 1.

Tabmums 1
OCHOBHI BJIACTUBOCTiI KOMITO3HMIII{HOTO MaTepiary

HaiimenyBaHHS oKa3HUKa 3HaueHHs
I'panuis miHOCTI pu 3ruHi, MITa 8,7-9,1
I'panuns miuHocTi pu ctucky, Mlla, 50,0 - 61,0
Anresis 1o 6eToHHoi ocHoBH, MI1a, 2,2-33
Veanka micis 90 116, % 0,04
Mopo30CTIHKICTh, IUKJIH, HE MEHIIIC 400
TpimuHOCTIHKICTE , CTIMIGTH JIO

TPIIMUHOYTBOPEHHS

Bononorinunenns, %, He Olabiie 2,45
Mapka 3a BojoHempoHukHicTI0O, W, MIla, He 12
MEHIIIE:
Y napua Minmicts, Jix/cm® 38,8
CTUpPaHHICTD, r/em? 0,26

97



[TixBHIIEHHS BOJOHETIPOHUKHOCT] 3a0€31eYyEThCSl CHHTE30M JOAATKOBUX
KpHUCTaJoTigpaTiB Ta iX (OpPMyBaHHSAM Ha IOBEPXHAX MOp, KamispiB i3
ypaxyBaHHSM IX €JIEKTPOIIOBEPXHEBHUX BJIACTHBOCTEH, 30KpeMa, BCTaHOBJICHO,
10 KPHCTAJIOTIIPAaTH YTBOPIOIOTH 31 CTPYKTYPHUMH €JIEMEHTaMH IEMEHTHOTO
KaMEHIO eJIEKTPOreTepOreHHl KOHTakTH. lle 1ae MOXKIMBICTH 3MEHIIMTH
TOBIIMHY KOHTAKTHOI 30HHM, IO 3MIIHIOE 1 YIIUIEHIOE CTPYKTYpY Marepiaiy B
iTOMY.

BcranoBneHo, 10 IPOHUKHEHHS KOMIOHEHTIB TiAPOi30IAMIHHOTO CKIaTy
(BOIOPO3YMHHUX COJIEH HITPATiB, XJIOPUAIB, CyIb(aTiB) B HOPUCTHI MaTepia,
Kamiysipy, a MIMOMHA MPOHUKHEHHS — JOBXKHUHOIO HUIixy audysii 3a 4ac, 1o
BIJINIOBiJ]a€ TEPMiHAM CXOIUTIOBAHHS TiAPOI30NAIIHHOTO CKIATy.

OTprMaHO MaTeHT Ha CKian n00aBok-enektpoiitie [9]. Pospobieno
CKJIaJIM CYXMX CyMIllIel IIPOHUKHOT [T pi3HOTO (PYHKIIOHAJIBHOTO MPU3HAYCHHS
3 MiZBHMIIEHUMHU TiIpOQi3MYHUMH TNOKa3HUKaMH, CKJIAaJeHO Ta 3aTBEPIKEHO
TEXHOJIOTIYHHUH periaaMeHT Ha crocid X 3acTocyBaHHS.

3aKiH4YeHi JOCTIKEHHS Ta BUMPOOYBAaHHSI KOMIUIEKCHOI XiMI4HOI T00aBKH
[10] mnst GeToHIB 1 PO3YMHIB, SKi BHKOPHCTOBYIOTH IS IMiJ3eMHHX YaCTHH
OynmiBenb 1 cropyn (WMapKiHTH, IiABAaTH, CXOBHUINA) B OOBOJHEHHWX IPYyHTax 3
METOI0 3armo0iranHs QimbTparlii BOOU Kpi3h OeTOH abo0 HEerisHy KiIaaky. AIpke
HOBI TEXHOJIOTIIT B MOHOJITHOMY OY/IBHHUIITBI JO3BOJISIOTH 3MIHIOBATH 1
MOKPAIIyBaTH BJIACTUBOCTI OETOHY 3aJI€)KHO BiJl BUMOT, BUCYHYTHX 110 00'€KTIB.

MoHouiTHe OyIIBHHITBO PO3BUBAEThCS 1 3 KOXKHUM JIHEM OETOHH
HaOyBalOTh Bce OLIbLI crielM(IYHUX XapaKTEpPUCTUK: MIBUALIE a00 MOBINIbHILIE,
3aJICKHO BiA TOTpeOH, HAOHPAIOTh MIIHICTh;, CTAIOTh CTIHKI 1O HHU3BKHX
TeMIepaTyp; HaOyBalOTh BOJOHEIPOHHUKHICTH; PI3HUX KOJBHOPIB 1 BIATIHKIB,;
3axXUINAIOTh IEMEHTH CTaJIeBOI KOHCTPYKIIi BiJl KOpo3ii; HA0YBalOTh CTIHKOCTI
JI0 arpecUBHMX CEPEAOBHII i JOBrOBIUHICTh, HE BTPA4alOUYM NPH LBOMY CBOIX
¢iznyHEX BracTHBOCTEeW. KiroueM 10 BCHOTO € KOMIDICKCHA XiMigHa J00aBKa,
sIKa JI0Ja€Thcsl B OETOH y mporeci Horo BUpoOHHITBA ab0 B rOTOBY OETOHHY
cyMminr. 3acTocyBaHHsI 100aBKM 3HAYHO IiJBUIINTH PEHTAOENbHICTh OETOHHHMX
cyMimiei, TOMy IO TP BHECEHHI pPO3pOOIEHOi CHUTBHO 3 KOMIIaHI€0
NAVYCON-VkpaiHa KOMILUIEKCHOI XiMI4HOi J00aBKM moninmarbes (izuuHi
XapaKTepUCTHKH OETOHY, CYTTE€BO 3HHM3HTHCA COOIBapTICTH Ta Ha IOPSAIOK
MABUIIATECS AKICTD.
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