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EHEPIOPECYPCOEKOJIOT'O3BEPITAIOYI TEXHOJIOT'II JIs1
HIABULIEHHSA 3AXUCTY BIJ BIOIIOKO/’KEHHSA BY AIBEJIbBHUX
KOHCTPYKIIIA TA MATEPIAJIIB

Aepecusne  cepedosuwe  (cneyugika  8upobHUYmMEa),  sAKe  CMEOPHE
MIKpOKAIMam, He MINbKU 3MIHIOE YMOBU Oe3NeKU HCUMMEOILIbHOCMI TH0OUHU, dle U
He2amueHo 6NIUBAE Ha 0Y0igebHI Mmamepianu, UKIUKAOYU IXHE OioJI0ciuHe
nowikooxcenns. Haesedeni pesynomamu  GUPIUIEHHST MEXHOJO02IUHO-EKON02IYHOL
npoobemu ni0BUUeHHs 3aXUcmy 8i0 0i0a02iuH020 NOwK0OJceHHs bemony. QOHier 3
NepCneKmuBHUX MexHON02iU Ona 3axucmy 8i0 0i0N02IYH020 NOUKOONCEHHS €
8UCOMOBNEHHS OEMOHY 3 BUKOPUCTMAHHAM OMACHIYEHHOI 800U.

Knwouosi  cnosa: Enepeosbepesicenns, pecypcoszbepedicents,  Oionociune
NOWKOOICEHHS, azpecugte cepedosuiye, OMazHiueHa 00d.

Aggressive environment (specific output), which creates a microclimate that not
only changes the security conditions of human life, but also a negative impact on
building materials, causing their biological damage. The results of solving
technological and environmental problems increasing protection against biological
damage to the concrete. One of the most promising technologies to protect against
biological damage is making concrete using magnetic water.

Key words: Energy conservation, resource conservation, biological damage,
aggressive environment, magnetic water.

[Ilupoke  BHUKOPUCTAHHS OETOHY MOSCHIOETHCS OO'€KTUBHUMHU (haKTOpamH,
TOJIOBHUMHU 3 SIKHX €: YHIKQJNbHICTh (D13UKO-MEXaHIYHHUX BIIACTUBOCTEH, MPAKTHUYHO
HEBUYEPMHI 3alacu MPUPOJHOTO CHUPOBUHHU A iX BHPOOHMIITBA 1 IMOTEHIINHA
MO>KJIUBICTh 3aMIHM MOTO0 TEXHOT€HHUMH B1AXOJAaMH Pi3HUX Tally3€i MPOMHCIOBOCTI,
MOPIBHSHO HU3bKa €HEPrOEMHICTh BUXIJIHUX MaTrepiaiiB 1 TEXHOJOTTYHUX MPOLECIB,
BHUCOKI €KOJIOTO-€KOHOMIYHI TOKa3HUKKA BUPOOHUIITBA B TOPIBHSIHHI 3 IHIIUMU
B3a€EMO3aMIHHMMM  MaTepiajamu. Y  MarepiajgiB € JesdKi O0COOJHMBOCTI -
TITPOCKOMIYHICTh, KHUCIOTHA HECTIMKICTh Ta 1HINI, SKI CHOPUSIOTH 3aCEJICHHIO 1X
MIKpOOpTraHi3MamMu 1 OJIaIbIIoro 010pyHHYBaHHS.

3MEHIIMTH  BUTPATH  €HEProHOCIiB B  OyAIBHUUTBI 332  PaxXyHOK

CHCpF036€p€)K€HH5[ CHCPIOCIIOKMBAHHA MOMKJINBO OIIAXOM BITPOBA/I?KCHH:
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IHHOBAI[IMHUX TEXHOJOTIM - 3aCTOCYBaHHS OMArHi4€HOi BOJW JJIi BUTOTOBIICHHS
OyAiBeIbHUX MaTepiamiB, Uil OTPUMAHHSA KOMILJIEKCHUX PE3yJIbTaTiB BUCOKOI SIKOCTI,
HAJIAHOCTI, O€3MeKH JIJIs 3I0POB ‘s JTIOJIUHM Ta 11 KoMpopTYy.

Bunanku pyliHyBaHHS O€TOHHMX KOHCTPYKLIN, BUKIWKAaHI TOMHJIKAMH 1
HEJOTPUMAHHSAM TEXHOJOTTYHUX HOPM IPU BUTOTOBJIEHHI CaMOro OETOHY 1 3BE/ICHHI
cnopy/ 3 Hboro. [IpyunHu BUHUKHEHHS KOpO3ii 6eToHy pi3Hi. OCHOBHOIO MPUYHHOIO
pyliHyBaHHS a00 KOpo3ii OETOHY € arpecuBHA Jlis 30BHIIIHBOTO cepenoBuila. Bimomi
BUMAJAKA  pyWHYBaHHS  OETOHHMX  CIOPYA  BHACHIIOK  KUTTEMISIBHOCTI
MIKpOOpTaHi3MiB. X04a MOBa iiie mpo XIMIYHI peakilii, JaHui BUA KOpo3ii OeTOHY
OpPUMHATO Ha3uBaTuh OloyioriyHUM. bionoriuna kopo3sis OyaiBeIbHHX MaTtepialiiB
IHTEHCUBHO PO3BUBAETHCS B yMOBaX TEXHOTCHHHX CEPEIOBHIL, SKUMHU, B MEPIIY
4yepry, € MPOMHCIIOBI MAMPUEMCTBA, OCOOJUBO XIMIYHOI, Xap4yoBOi Ta MEIUYHOI
IIPOMMCIIOBOCTI, KaHATI3aI[1iH1 KOJICKTOPH Ta CIIOPYIH JIJIsl BIIBEICHHS CTIUHHMX BOJI,
a TaKoXX TEpUTOPIl BUPOOHUYOI Ta MPUIOPOKHBOI 3a0yJOBHM B YMOBaX CY4acCHHX
Mmict. HasBHICTP 0araTtoro J>KMBWJIBHOTO CEpPEIOBHINA B IIeXaX 3a3HAUYCHUX
BUPOOHUIITB, BHCOKA BOJIOTICTh 1 YTPYJAHEHUU MOBITPOOOMIH - BCE II€ CTBOPIOE
CIPUATIMBI YMOBH JIJIsl IHTEHCUBHOTO PO3BUTKY 010/1€CTPYKTOPIB.

MOXIIMBICT KOpO3ii OETOHY BH3HAYAETHCA HOTO CHOYATKY MOPHUCTOIO
CTPYKTYpPOIO 1 HAasBHICTIO B HIM TaKk 3BaHUX KaIllJIApIB, 32 SKMMU B OCTOH MOXKE
MPOHUKATH BOJIOTA 1 IHIN PEYOBMHM, MPOBOKYIOUM pYHHIBHI mporecu. OTxe,
OCHOBHHM 3aBJIaHHSAM IIOAO 3aroOiraHHs abo TPUIIMHEHHS KOpo3li OeToHy €
3MEHILEHHs KUIBbKOCTI mop B OeToHi. Lle 3aBmaHHS MoOXe BUPILIYBAaTUCA HA PI3HUX
eranax. Tak, cCIeliaJbHI 3aXWCHI J00aBKH, WO 3a0€3MeuyloTh BOJOCTIMKICTH
(BOJIOHETIPOHUKHICTD) 1 MIABUIICHY HIUIBHICTh CTPYKTYPH OETOHY, MOXKYTh BXOJUTU
0 MOTO CKJIaAy BXE€ Ha CTajli BUTOTOBJICHHS. TEXHOJIOTIS BUTOTOBJICHHS OETOHY
MOXXE€ BKJIIOYaTH B ce0e JM0JaBaHHS OCOOJMBUX 3aXMCHUX IIApiB, IOCTAa4aTH
JIOJTATKOBUM 3aXHCTOM 1 BXK€ TICIS MOro BHUTOTOBJICHHS, OOpOOJISIOYM HOTO

MTOBEPXHIO CIEUIAIBHUMH T1JIpO-, Mapo- Ta ra30130JI0YUMH CKJIaJJaMU, CTBOPIOIOYH
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3aXUCHI MOKPUTTS (MeMOpaHu), HAMWIIOIOYM Tpenapatd NpoTH OakTepiil, LBLIL i
THIIMX MIKPOOPTaHi3MiB Ta IHIIIE.

IIpu OaratokpaTHOMY OOCTEXEHHI OYIIBEIbHUX KOHCTPYKIIA Ta CHOPY.,
KUTIOBUX OYIUHKIB, TBAPUHHHUIIBKUX (DepM, KOMIIOCTHHX II€XiB, 00 €KTIB M'scCO-
MOJIOYHOI ~ NMPOMHUCIOBOCTI Ta  IHIIMX, BHUSBJICHI CTapiHHS, pyHHYBaHHS
OynmMartepiaiiB, MOPYIICHHS MIKPOKJIIMATy MPUMIIICHB (301JbIIEHHS PI3HOMAHITHUX
Ta YHMCENBbHUX MIKPOOPTaHi3MiB, SKI BUKIMKAIOTH O1OMOIMIKOIXEHHsS OyaiBEIbHUX
MaTtepialiiB 1 COPYyH), 110 BEJIe 10 EKOHOMIYHHMX 30U TKIB.

B 1962 p. b.A.HeitmanoM Oyno po3noyatro 3aCTOCYBaHHSI OMarHi4eHoi BOJU B
OyIIBHHUIITBI TIpU BHPOOHHMITBI OETOHY, MarHiTOAaKTMBOBaHAa BOJIa 3aCTOCOBYETHCS
MPOBITHUMHM MMIAMPUEMCTBAMH JIJI1 BUPOOHUIITBA OETOHY, LIEMEHTY, TINCYy Ta I1HIIE.
Jist marHiTHOI OOpOOKHM BOIM TPOSIBISETHCS HE TUIBKM B TpOIEcax TBEPAIHHS 1
HapOCTaHHS MIIHOCTI 3pa3KiB, aji¢ B SIKOCTI BUTOTOBJICHHS BUPOOIB Ta 3aXUCTY 1X BiJl
OlopyiiHyBaHHS [2].

B excmepuMeHTanbHUX JOCTIIKEHHSIX OCTOHHI 3pa3kud OyJM BUTOTOBJICHI 3
BUKOPHUCTaHHSAM 3BHYaiiHOT Ta oMarHiueHoi Boau [1, 7]. Omarniuena Boma Oyna
BUTOTOBJICHA TMPU TMPOTIKaHHI TIO TPYyOONPOBOMY BOAOMPOBITHOT BOIHU, SKHIMA
MPOXOJUTh YEpPEe3 MArHIiTHE TMO0Jie, CTBOPEHE 3a JOMOMOIOI0 BHCOKOYACTOTHUX
eJIeKTpoMarHiTHUX amapatis [7]. Jocmiani 3pa3ku-Kyou 3 pedpom 70 MM TrOTyBaJIUCh
napTissMi 3 TPOMAPIOBaHHAM 1 0€3 MpomaprOBaHHS. Jlns  mponaproBaHHS
BUKOPHCTOBYBAJAacsl YCTaHOBKa MEPIOJUYHOI i IS TEII0-BOJIOTICTHOI 0OpOoOKHU
OeToHY (sSIMHa KaMmepa).

Hocniani 3pa3ku-kyou 3 pedpom 20 MM, siKi BUTOTOBJIEHI 3 BUKOPHUCTAHHIM
OMAarHiu€Hoi BOJM, BUKOPUCTOBYBAJIWCH HJIsi JOCHIJKEHHS Jii MIKpOO10JOTTYHOI
KOpO3ii Ta po3poOKH crocobiB 0opoThOM 3 HEer. BHUKOHaHO eKcrnepuMeHTaIbHE
BU3HAYCHHS KIJIBKOCTI OakTepiaibHOI Ta TPUOHOI (MIKpOMILIETHOI) MiKpodopH
JOCIITHUX 3pa3KiB 0ETOHHUX KOMITO3HIIIH [3].

B macnigok 3actocyBaHHs OCTOHIB Ha OCHOBI OMArHi4eHOi BOJU MIIHICTh iX

3pOCTa€, 3MEHIINYETHCS MOPUCTICTh , O10I0CTYITHICTD JJIs )KUBHX OPraHi3MiB, TAKUM
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YHHOM BUPILIYETHCS MUTAHHA YTBOPEHHS O10MOIIKOKEHb, Ta PO3BUTOK HE OakaHOT
MiKpodIOpH Ha OBEpxH1 Matepiany[4].

PazoMm 3 1HCTUTYTOM MIKpOOiOJIOTii TIpOBEAEHE TMOPIBHUIbHE BHU3HAYEHHS
YHCENbHOCTI OakTepiaibHOI Ta TprOHOI (MIKPOMIIETHOT) MIKPO(IOPH KOMITO3ULIIN
3pa3kiB 0eTony: A(3,3%3,3)x6=65,34 CM’, BUTOTOBJIEH] 3a KJIACHYHOIO TEXHOJOTIEHO;
b(3,3%3,3)x6=65,34 CM’, BUTOTOBJIEH] 3 BUKOPHUCTAHHSM OMAarHi4€HOi BOJIH.

[Ipun 3MuBI MiKpo(hJIOpH 3 MOBEPXHI 3pa3KiB BHUKOPUCTOBYBAJIM METOIUKHU,
MIPOTIOHOBAH1 B €KCIEPUMEHTAbHIN IPYHTOBIM MIKp0OioJoTii [5], 3 MEpCHEKTUBOIO
BUKODUCTaHHA Yy HA3eMHHUX, MII3€MHUX cropyaax. HaiiGinpme mnpugaTHi
oOCiMeHIHHSM Ha OakTepiaibHy Ta TpUOHY MiKpoQuiopy € BapiaHT A, nis BapianTta b
BOHA MPAKTUYHO MiHIMaJIbHA a00 B3araii 0, TOMy 3ampOnOHOBAHO ISl MOJAJBIIOTO
BIIPOBA/KEHHS B BUPOOHHIITBO.

Marepianu ta MeTou. J1oCIKyBaJIUCh TPH KOMITO3HUIIIT Pi3HOT KyOaTypu:

K-10 — moBepxHst 3paska S = (2x2)x6 =24 cm’ , 5-2 — (3,3%3,3)x6 = 65,34cm,
0-2 — (3,3%3,3)x6 = 65,34 cmr’.

Meronnka BU3HAYEHHS 3arajibHoi Ta okpemoi Mikpodiaopu Moau(pikoBaHa HAMU
Ta aJanToBaHa [0 JOCHIKEHHA caMme OeTOHHUX 3paskiB. JlochigHi 3pasku
PO3MIIIYBaINCh y CTEPMWIBHHMX KOJOAaX Ta 3aJMBAJUCh CTEPUIIBHOIO BOJOTTHHOIO
BOJIOI0 TaKMM YHMHOM, WII00 MOBEPXHS EKCIEPUMEHTAIBHUX KyOIiB IOBHICTIO
MOKpHUBajack BoJ0K0: 3pa3ku 5-2 1a 0-2 1 — 50 mur, K -10 — 30 mu1. 3MuB ipoBOIMIH
npotsrom 20" Ha kaganui mpu 180 06./xB.

3aranpHa KapTMHA YHUCEIBHOCTI MIKPO(JIOpH CBIIYUTH MNpO Te, IO TpuOHA
Mikpodiiopa TmiepeBaxkae OakTeplajdbHy MNPAKTUYHO Y BCIX BapiaHTax JOCIITHUX
O0eToHHUX KyOiB. UucenpHICTh OakTepianbHOI MIKpPO(IOpH ISl JaHUX KOMITO3UIIIH
MpaKkTUYHO MiHiManbHa abo B3arami 0. Bapiant 0-2 — BuUCIB OakTepiajabHOI
MiKpodIopy MiHiManbHa i TIIBKH 3 HATHBHOTO 3MHBY Ta IIpH KOHIeHTpauii 1:107.
Hacrinpku MiHIMaJIbHA, IO TOJAJIBIIIA TUTPAIlis MTOBHICTIO MoriuHAae ii. OmHaK, Ti XK

BaplaHTU JEMOHCTPYIOTh 1 MIHIMAJIbHY KOHLIEHTPAI[II0 MiIKCOMILIETIB.
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Ha npyromy micui BapianT 5-2. Ilepmi mBi koHenTpanii (satusHa Ta 1:107)
MOCEPEIHI TT0 KITBKOCTI MIKPOOPTaHi3MiB — Bl BOX JECATKIB IO JBOX COTCHb — Ha
CepeOBUIIAX, /e BA3BHAYAEThCS 3arajibHa KiJIbKICTh OakTepiil. B Takiil ke KUJTBKOCTI €
1 MIKCOMIIIETH (3pa3Ki BUTOTOBJICHI HA OMarHi4eHiil BOI1).

Haiibinpiie oOciMeHHEHHs Ha OakTepiaibHy Ta TpuUOHY Mikpodiopy B
MOPIBHSIHHI 3 IHIIIMMH BaplaHTaMu AeMOHCTpYe BapianT K-10.

beronHi KkyOukw, BHTOTOBJICHI 3 3aCTOCYBaHHSIM OMAarHi4eHOi BOIH,
XapaKTepU3yIThCSI MEHIIUMH PO3MIpaMH TOp B iX CTPYKTYypl Ta PIBHOMIPHICTIO
postamryBaHHs. [Ipu 301b1IeHH] MIITHOCTI O€TOHY, 3MEHIITYETHCS HOTO MOPUCTICTH Ta
01070CTYyHICTh MaTepialy JIsl MiKpoopraHi3mis [ 1, 6].

BusnauHow aHKOI0 Yy mporieci O10MOMIKOKEHHS] OCTOHHMX KOHCTPYKIIH €
MIKpOOPTaHI3MH, €KOJIOT1UHI MapaMeTpu MIKPOKIIMATy CEpPEelOBHUIIA - ONTHUMAJbHI.
MikpoopraHizmu (rpubu), pO3BHUBAIOYMCh HA TOBEpPXHI Oy/IBEIIBHUX MaTepialiB,
0COOJIMBO, KOJIM MOPYIIYETHCS MIKPOKJIIMAT B MPUMIMIEHHAX (MPH MOPYIIEHHI HOTO
TEMITEPaTypPHO-BOJIOTICTOTO PEXKHUMY, MOPYIIEHHI a00 BIACYTHOCTI pOOOTH CHCTEMH
BEHTWIALII Ta KOHIUIIIIOBAHHSA, 3 MOPYUIEHUMU TEXHOJIOTISIMUA iX eKCILTyaTtailii
MPU3BOJATH O BUHUKHEHHS 3amaxy IUTICHSBH B MPUMIIMIEHHI 1 BUIIISIOTh TOKCHYHI
MPOJTYKTH.

[Ipy mMOpIBHSJIBHOT XapaKTEPUCTUKH YHUCEIBHOCTI  KOJIOHIM  yTBOPEHHS
Mikpodiopu 0€TOHHUX 3pa3KiB 3 O1OIIIHOI0 JOMIMIKOI0 Ha omarsideHoi Bofl (C) 3
iHmamu (A, b, JI) BcTaHOBIEHO HaliMEHINIa HasBHICTh T'pUOHOI MIKpoduiopu Ta
IHIIUX CepeloBUIl (Mailke HE MICTUTh) B KOHTpoiabHUX 3pa3zkax (C). B 3B'si3ky 3
MM 3aCTOCYBaHHS Yy MPHUMIMIEHHSIX Ta Oy;iBIsIX 3 OI1OJOTIYHO AaKTUBHUMU
CEpelOBUIIIAMU € HAMOUTbII MPUUHITHUMH, OCKUIBKM B I[bOMY BHIAJKy pa3oM 3
MIJBUILIEHHSAM JOBIOBIYHOCTI KOHCTPYKLIM 1 BHpPOOIB MOKPALIYETHCS €KOJIOT1YHA
CUTYyallisl y OyJIIBIIIX 1 cCIOpyAax.

BusnaueHHsT MIIHOCTI 3pa3KiB Ha CTHCK BHUKOHYBAJOCh Ha IMpeci 3TiJHO 3
YUHHUMU CTaHAapTaMu. MILHICTh 3pa3KiB, BUTOTOBJICHUX HA OMarHiueHii BoAl Ha 7

neHb Oinbina Ha 15...25% Big MIITHOCTI 3pa3KiB, BUTOTOBJICHUX Ha 3BUYalHIN BO/I Ha
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7 nenwb. Ha 7...11 neHp 3pa3ku, BUTOTOBJICHI Ha OMAarHi4eHiil BOJl, HaOMPaIOThH
MIITHICTb, SIK 3pa3KHW Ha 3BHYalHIN BoalI Ha 28 neHb. MIIHICTh 3pa3KiB Ha 28 /ICHBD,
BUTOTOBJICHI HA OMarHiueHii Boi, Oubiie Ha 7...12% Bija 3pa3kiB, BUTOTOBJIEHUX Ha
3BUYaiHik Bomi [1].

ExcniepuMeHTabHI JOCIIKEHHS 110 BIUIUBY €JIEKTPOMArHiTHOT 00pOOKH BOIU
Ha €Hepro- Ta Marepiaio-e()eKTUBHICTh B TEXHOJIOTIYHUX TIpoliecax KamiJspHO-
NOPUCTUX TN (HA NPHUKIAAl OETOHHHUX BUPOOIB) MIATBEPAWIH, IO MOXKIUBO
BUPIIICHHS MHUTaHb  OI1OCTIMKOCTI  OydiBEIBHUX  MaTepiadiB 3  BHCOKHUMH
EKCIUTyaTal[iIiHUMU BIIACTUBOCTSMH Ta 3HIDKEHOIO arpeCHBHICTIO HA TIPHUPOJHE
cepenoBuile (€KOOETOH 3 BUKOPUCTAHHSIM HAHOTEXHOJIOTIH, 3 OMarHiYeHO BOJIOIO
3aXMINAae maTrepiad Big  MIKPOOIOJOTIYHMX  ypakeHb -  OIOIOIIKOKEHB),
nigTBepkeHo [HctutyToM MikpoOiosnorii 1 Bipycosnorii iM. J[.K.3a6omotHoro HAH
VYkpaiHu Ta aKTOM BIIPOBAKCHHS Ha BUPOOHUIITBI, 3a PaxXyHOK BIAMOBH Bij
C€HEPrOBUTPATHOTO IMPOIIECY TETUIOBOI OOPOOKH, MAEMO €KOHOMIiIO TEIJIOBOi €HepTii
10 30%, 3meHmeHHs1 BUTpaT Boau Ha 10%, 6e3 mopylieHHs AKICHUX XapaKTePUCTUK

Mmarepiany [7].
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