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TEOPETUYECKAA YACTb

BBEOEHWUE

BeToH 1 xene3obeToH npu UX MPaBWUITbHOM W3rOTOBMIEHUM W MPUMEHEHUN SBIISHOTCS
[ONrOBEYHbIMU MaTepuanamm u MOryT CIyXUTb Ha MPOTSHXKEHUM MHOMMX decatunetun. Ho
YacTo B Mpouecce 3KCnyatauun 34aHWUA U COOPYXKEHUM KOHCTPYKUMM W Martepuansl, 13
KOTOPbIX OHU WM3rOTOBIIEHBI, MOABEPraOTCH MHOTOYUCIIEHHBIM MPUPOLHBIM, TEXHONOMMYECKUM
W 3KCMyaTaLuyoHHbIM BO3LENCTBUSAM.

Koppo3susi 6emoHa - 9TO npouecc paspylleHUs CTPOWUTENbHbIX MaTepuanos W
KOHCTPYKUWA NOA BMWUSIHUEM ONpefeneHHbIX (U3NYECKUX, XUMUYECKUX U Bromnornyeckmx
BHELLHWX U BHYTPEHHUX (PaKTOPOB.

Koppo3usi 6emoHa noutn Bcerga HauMHaeTCs C LIEMEHTHOTO KaMHS (3aTBepAeBLUErO
LlEMEHTA), CTOMKOCTb KOTOPOro 0ObIYHO MEHbLLE, YEM KaMEHHbIX 3anofHUTENEN. LieMEHTHbIN
KaMeHb COCTOMT U3 XUMUYECKUX CoefuHeHun, 0bpa3oBaBLUMXCS B NpoLecce ero TBepAeHus
(OByX- M TpéxkanbLUMeBOro CUNMKaToB, antoMWHATOB M antoModeppuToB Kanbuus). B Hem
TaKKe UMEKTCA OTKPbITbIE W 3aKPbITbIE KanNWUNNsSPHbIe XO4bl U NOPbI, 3aNONHEHHbIE BO3AYXOM
unu Bogon. Takum 0bpa3om, 3aTBEpAEBLUMIA LiIeMeHT npeacTaBnseT cobon MUKPOCKONUYECKM
HEOOHOPOAHYIO CUCTEMY.

ArpeccuBHbIMI MO OTHOLLEHWIO K LIEMEHTHOMY KaMHIO MOTYT ObITb peyHble, MOPCKUE,
[PYHTOBbIE, IpEHaXHbIe, CTOYHbIE BOAbI, @ TAKKE HaXO4ALMeCs B BO3AYXe KUCMbIe rasbl.

[pyHTOBbIE BOAbI, OCOBEHHO B pailOHax MPOMbILWSIEHHBIX NPEANPUATUA, OTINYAOTCS
WCKITIOYNTESNbHBIM Pa3sHOObpaseM Mo COAEpXaHUI NpUMecen, BpedHbIX AN LEMEHTHOro
KaMHs.. Hanpumep, Ha TEppUTOPUM XUMUYECKUX 3aBOLOB [PYHTOBble BOAbl 3arpsi3HEHb
MUHEpasnbHbIMU 1 OPraHUYeckUMM KUCOoTaMu, XnopuaaMu, HUTpaTamu, cynbgaTtamu, Consmu
aMMOHUS, Xerne3a, Meau, UWHKa, HUKENs, a Takke Lenovamu. [pyHTOBble BOAbI BOMM3M
MeTannoobpabatbiBaloWwmx NPeanpuATUA Hepeako codepkar cynbgar xernesa U WHble
NPOAYKTbI TPABUMbHbBIX MPOLLECCOB.

CToyHble BOAbl 3aBOJOB W (habpuk elle B Oonblie CTEMeHW, YeM [PYHTOBbIE,
oboralleHbl BeLecTBamMK, BbI3bIBAOLWMMY Pa3pyLLUEHNs LEMEHTHOTO KamHs. [lpu cnycke
HEOUMLLEHHbIX CTOYHbIX BOA B PeKW 1 Apyrie BOJOEMbI BOZA B HUX MOXET CTaTb arpecCuBHOM
MO OTHOWEHWO K BETOHY MMOPOTEXHUYECKUX COOPYXeHun. B Bo3ayxe BONM3KM HEKOTOPbLIX
NPOMBILUMEHHbIX  MPEeANPUATAA  4acTO  MOTYyT  COAEepKaTbCA  3arpsisHeHMsl,  Hanpumep:
CEPHUCTLIA ra3, XMOpUCTbIA BOZOPOA, OKCuabl asota U Ap. WX KoHueHTpauus 0BbluHO
Haxo4uTCs B Npefenax caHuTapHbIX HOPM, T.e. He BpeaHa Ans 340pO0Bbs YeroBeka, HO 4acTo
BblBaeT 4OCTATOYHOM, YTOBbI C TEYEHWEM BPEMEHW NPUBECTM K paspyLLeHno beToHa.

KopposnoHHbIe BO3aencTBus MHOroobpasHbl. HacunTbiBalOTCS COTHW BELLECTB, KOTOpbIe
MOTYT BXOAWTb B COMPUKOCHOBEHWE C LIEMEHTHBIM KaMHEM W OTPULIATENBHO BNUSATL Ha HETO.

®dakTopbl, BO3AENCTBYIOLME HA 30aHUSA U COOPYXEHNS, MOXHO pa3fenuTb Ha 8HEWHUe
(NPMPOLHBIE W UCKYCCTBEHHbIE) U 8HYMpeHHUE (TEXHONMOTMYECKNE N (PYHKLMOHANBHbIE).

K BHewHum e030elicmeusM OTHOCATCS: TemnepaTtypa, paguauus (B TOM uyucrne
CONMHEYHas), BO3AYLUHbIE MOTOKM (BETEp), OCafku U BNara (Doxab, rpad, CHer), XMMU4eckue
BELLECTBA, rPO30Bble paspsabl, ANeKTPOMarHUTHble BOMHbLI U BNyXaatoLmne TOKW, 3BYKOBbIE
konebaHus (wym), Bubpauus, Guonornyeckne BpeanTenun, LaBneHne rpyHTa, CeMcMuYeckmne
BOMHbI U T.[4.



K 8HympeHHUM 603delicmgusiM OTHOCATCS: Harpyskit MOCTOSHHblE, BPEMEHHblE U
KpaTKOBpEMEHHble  (CODCTBEHHbIM  Bec, obopygoBavue, Mebenmb, mogn W T.40.);
TEXHOSOrMYeCKN  ((hYHKLMOHANbHbLIM) npouecc (yaapsl, Bubpauun, uCTUMpaHus, paboTa
obopydoBaHusa, NPONMB XUAKOCTM M T.4.); konebaHus Temnepatypbl W BRAXHOCTH;
XMMUYECKMe BeLLecTBa; OMONOrMyeckie BpeanTen.

LloneogeyHocmb  MaTeEpUanoB, KOHCTPYKUMA W 30aHWA  (COOPYXEHUH) B LIENOM
OnpefensieTcs BPeMeHEM, B TEYEHME KOTOPOro OHWM COXPaHAKOT CBOM JKCMIyaTaLMOHHbIE
KayeCcTBa Ha 3afaHHOM YpOBHe. PasnuyaloT husuyeckyr W MopasbHy [ONTOBEYHOCTb U
obpaTHbIe UM NOHATUS — GhU3UYECKUL N MOPasbHbIL U3HOC.

dnanyeckuit M3HoC 06yCnoBMeH:

— CMNOBbIMA  BO3AEWCTBUSMU  HArpy3oK, Bbl3blBAlOWMX OOBEMHOE HaMpsKEHHOe
COCTOSIHWE MaTepumana Unm KOHCTPYKLnK;

— arpeccuBHbLIM BO3ENCTBMEM OKPYXatoLLEen cpespbl.

AepeccusHoll sBnseTca cpefa, Nog BO3AENCTBUEM KOTOPOW U3MEHSIETCA CTPYKTypa U
CBOWCTBA MaTepuanoB KOHCTPYKUWMIA, YTO MPUBOAMT K HENPEPLIBHOMY CHDKEHMIO WX
NPOYHOCTYU 1, COOTBETCTBEHHO, K NOCTENEHHOMY Pa3spyLUEHMIO.

COBOKYMHOCTb ~ CaMOMPOM3BOSbHLIX  MPOLIECCOB  B3aMMOLEUCTBUS  MaTepuana ¢
arpeccuBHOMN OKpYyXatoLLien cpeson, NPUMBOAALLMX K NOCTENEHHOMY U3MEHEHWIO ero CBOMCTB M
B KOHEYHOM WUTOre — paspyLLUEHUNIO Ha3bIBAKT KOPPO3uel Mamepuarna.

BewectBa ¥ sBneHWs, CnocobCTBYKOLIME pa3spyLUEHNO MaTepuana, HasblBalTCs
cmumynsimopamu, COLEWCTBYIOLMMI Kopposun. BellecTsa, 3amennsiolme KOppPO3WOHHOE
paspyLLEeHNe, Ha3bIBAKT UH2UBUMOpPamMu Kopposuu.

ArpeccBHOCTb M NACCMBHOCTb OKpYXatoLlen cpefbl He WMEET YHMBEPCaNbHOro
Xapaktepa, T.e. MpU OOHUX YCMOBMSAX OMNpedeneHHas cpega MOXET OblTb KOPPO3UOHHO
arpeccuBHON, Npu ApYrux — oHa xe bnaronpusaTHa. Tak, Tensbli BNaXHbIA BO3AYX arpeCCUMBEH
Ans 6onbLUMHCTBA METansIoB M CNNaBoB, a Ans LeMeHTHOro 6eToHa HaobopoT BraronpusTeH,
TaK KaK YNpoYHSieT ero.

Koppo3noHHOe paspylueHWe CTPOMTENbHbIX MaTepuanoB HOCUT  pa3HooOpasHbIN
XapaKkTep: XMMUYECKNIA, (IU3NYECKNNA, PUINKO-XUMUYECKMM.

[To aepecamHoMy COCMOSHUIO arpeccuBHbIE KOPPO3WOHHbIE Cpefbl ObiBalOT ra3osble,
XnaKue n TBepable.

[a3osas cpeda — 310 okenapl asota (NO, NO), yrnekucnbint ra3 (CO2), CepHUCTLIN ras
(SOz2) n ap.

XKuOkasi cpeda — 31O pacTBOPbI KUCMOT, LenoYei, coneit, Macna, Hed)Tb, PacTBOPUTENN
n ap.

Teepdas cpeda — 3TO Nbiflb, TPYHTbI, OCALKMA XMMMYECKUX MPOU3BOACTB, MPOAYKTOB
CropaHusi Tonsmea u T.n.

1. TEOPETUYECKME OCHOBbI MPOLIECCOB KOPPO3UN MUHEPAITbHbIX
MATEPWAIOB
1.1 Knaccudpukauua MmHepanbHbIX MaTepuanos



[pMeHseMble B COBPEMEHHOM  CTPOMTENbHOW  TEXHOMOrMuM  Martepuansl
MWHEPasnbHOro MPOUCXOXAEHUS MOXHO YCMOBHO pasfenutb Ha Tpu rpynnbl (M0 MX
NOBELEHNI0 B arpecCuBHbIX Cpeaax).

K nepsoli epynne oTHOCATCA OObl4Hble OETOHbI W Kene3obeToHbl Ha
nopTnaHaLueMeHTe U €ero npou3BOOHbIX, KNafOuYHble W LUTYKATYpHblE CTPOMTESbHbIE
pacTBoOpbl, acbeCTOLUEMEHTHble W3OeNnUs, CWUIUKATHBIA Kupnud W ONokM, a Takke
NPUPOAHbIE U3BECTHSAKW U AoNoMUTbI. OBLLee CBOMCTBO 3TUX MaTepuaros — CodepXaHue B
HUX TMOPOKCMIOB MUNM KapbOHATOB KanbUMs U MarHus. [1na HUX XxapakTepHa OTHOCUTENbHO
BbICOKast LENOYHOCTb, a TakkKe HU3Kas KNCIOTOCTOMKOCTD.

Ko emopoll epynne oTHOCATCA BETOHbI HA XMAOKOM CTeKne, a Takxe MpupoaHble
KaMeHHble MaTepuanbl (fOpHble NOpPOAbl), COCTOSALME MPEUMYLLECTBEHHO W3 YMCTOrO
KpeMHe3eMa, pasfimyHbIX CONen, KPEMHEBBIX 1 MOSIMKPEMHEBBIX KACMOT, antoMOCUIIMKATOB U1
OpYrX COeAMHEHUI, TaK Ha3blBAEMbIE «KUCIbIe» FOPHbIE NOPOAbl. ATW MaTepuanbl UMEKT
BbICOKYH KNCITOTOCTOMKOCTb W HU3KYHO LLESI04eCTONKOCTb.

[NI0THbIE M NMPOYHbIE «KUCIbIE» W3BEPXEHHbIE TOPHble MOPOAbl — KBApL, rpaHuT,
novnabas, 6asanbT U 4p. — CTOMKW He TOMBKO K KUCNOTaM, HO W LLENnoYam HU3KUX U CpeaHuX
KOHLEHTpaLumn npu HopmarsnbHou TeMneparType.

K mpembeli 2pynne OTHOCUTCA Kepamuka — M3genus u3 0BOMOKEHHOM TMMHbI (KMpnny,
nuTk, Tpybbl U T. n.). Bce Kepamuyeckue wmatepuanbl U OCOBEHHO MIIOTHbIE WX
Pa3HOBUAHOCTU UMEIOT BbICOKYHO KMCIIOTOCTOMKOCTD.

CyuiectBeHHas 0COOEeHHOCTb OOMbLWMHCTBA MaTepuanoB YyKa3aHHbIX rpynn -
NONMMMMHEPAnbHOCTb  UX CTPYKTYpbl (nogasnswwee OONbWMHCTBO TOPHbIX MNOpos -
2paHumebl, Ouopumbl, CUEHUMbI, hopgupbl, O0NOMUMBLI W AP. COCTOAT M3 HECKOMbKMX
MWHEpanoB) W 3HauuTeNlbHas MOPWUCTOCTb, KOTOpas npeanonaraet  BO3MOXHOCTb
(unbTpaumu M NoAcoca BOAbI WM YBMAXHEHWs BCNEACTBUME KOHAeHcauuu napos. [axe
Takne OTHOCUTESIbHO OAHOPOAHbBIE FOPHbIE NOPOAb! KakK M3BECTHSKM COAepXaT NOCTOPOHHME
NPUMECK 1 BKMIOYEHNS, YaCcTO CYLLECTBEHHO MEHSIIOLME MX cOCTaB M cBoWCTBa. Elle bonee
CINOXHbIA COCTaB MMEIOT BETOH, CUMMKATHBIA KUPNWY U APYriMe UCKYCCTBEHHBIE KAMHU.

3 nepeuncrneHHbIx MaTepuanoB B CTPOMUTENbHbIX KOHCTPYKUMAX Hamboree 4acto
noaBepralTcs  KOPPO3WOHHOMY  paspyweHuto 6eToH U xene3obeToH. KuHeTuka
KOPPO3MOHHOIrO  paspyLleHus 3TUX MaTepuanoB onpegensercs Hawbonee cnabbiM
COCTaBMSAOLYMM, 0BbIYHO LLEMEHTUPYIOLLMM BELLECTBOM.

1.2 Buabl KOPPO3UOHHBIX NPOLECCOB MUHEPanbHbIX MaTepuanoB

ArpeccyBHasi OKpyxatollas cpefa HeraTMBHO BMKUSIET HA COCTOSIHWE CTPOMTESbHbIX
MaTepwanos. Bo3aenctaus conew, yriekucnoro rasa, Bodbl, a Takke nepenagsl TeMmneparyp
(UMKIbl 3aMOPO3KOB-OTTENENEN) 3a4aCTYH0 NPUBOAAT K KOppo3uu. [oaTomy 3awwmta 6eToHa oT
KOPPO3UM — BaxKHeWLLast 3agadva npu CTPOUTENLCTBE UK AKCNTyaTauumn Niobbix 0OHEKTOB.

Bce BuObl KOPPO3WMOHHBLIX MPOLECCOB MUHEPAmNbHLIX MaTepuasnioB MOXHO YCHOBHO
00beanHUTL B YeTblpe Tpynmbl:  gusuyeckue, HuU3UKO-XUMUYeCcKUe, Xumuyeckue U
buonoauyeckue.

1.2.1 dusnyeckan Kopposus

K uucny uanyeckux BO3AEWCTBUIA, BbI3bIBAOWMX  KOPPO3UKD  MUHEpasbHbIX

MaTepUanoB, OTHOCAT WX MOMNEPEMEHHOE YBMAaXHEHWE U BbICbIXaHWEe, KOTOPOe
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conpoBOXaaeTcs  dedopmaunsmn  ycagkm U HabyxaHus MmaTepuana; OTNOXEHWe
PacTBOPUMbIX COfiei B Mopax MmaTtepuana; nonepemMeHHOe 3aMep3aHune U OTTauBaHue W
Opyrue TemnepatypHble BO3LENCTBUS.

K cuanyeckum pakropam, NpuBOAALLMM K NMOCTENEHHOMY Pa3pyLUEHWUO KOHCTPYKLMN,
OTHOCATCA TaKKe BCE BWMAbl MeXaHWYecKWX BO3LEUCTBMA: ydapbl BOSMH, WUCTUpaloLlee
[eiCTBIE B3BELUEHHbIX YacTuL, yaapHble U BUOPALMOHHbIE Harpy3ku u T. .

ECTeCTBEHHO, 4TO KOHCTPYKUMM, HAXOOSALMECH B HANPSHKEHHOM COCTOSIHAW, MpPU
NPOYMX paBHbIX YCNOBWSX, MNOABEPXEHbl BONEe  MHTEHCMBHOMY  paspyLUEeHUIO.
TemnepaTypHble Aedopmauu HensbexHbl B MaCCUBHbIX MMOPOTEXHUYECKUX KOHCTPYKLMSX,
a TakKe MPUCYLLM BCeM KOHCTPYKUMSAM, paboTatowmm B cneumguyecknx atMochepHbIX 1m
NPOMBILLMEHHbIX YCNOBUSAX, KOrAa U3MEeHeHUs TeMnepaTtypbl Cpefbl HOCAT LMKIMYECKUN
xapakrep.

[Mpn HapyweHun BRAXHOCTHOTO PaBHOBECWUS MEXZYy MaTepuanoM M OKpyxarLlen
cpegod B Martepuarne MOryT BO3HWUKHYTb 3HAYUTENbHbIE TPALWEHTbl BMAXHOCTU, 4TO
NPUBOAMT K MOSIBNEHWIO YCaLOYHbIX AecdopMauuii (Mpy BbICYLIMBaHMM) UK aedopmanmun
HabyxaHus (MPW HaCbILeHUN BOAOW).

PaspyweHne  CTPOWUTENbHLIX  KOHCTPYKUMA  nog  AEUCTBMEM  NOMepemMeHHOro
3aMOpaxuBaHUA U OTTaMBaHWSA XapakTepHO [N BCEX OTKPbITbIX  COOPYXEHWN,
paboTatoLLmx B YCIOBUAX aTMOCHEPHbLIX BO3LENCTBUN C OQHOBPEMEHHBIM HACHILLEHUEM UX
Bnaroi. Kak 13secTHo, 06beM BOAbI Npy NEPEXOAE B NeS YBennunBaeTcs npubnnanTensHo
Ha 9%. EcTeCTBeHHO, YTO BOfda B Mopax ¥ Kanunmnsapax npu 3amopaxuBaHWK OKa3biBaeT
BonbLioe rmapaBnuyeckoe AaBneHne Ha Ux CTeHkn. MHOrokpaTHoe NoBTOpeHWe nepexoaa
BOAbl B nes NPWMBOAMUT K MOCTENEHHOMY paspyLLUEHUIO CTPYKTYpbl MaTtepuana, 06beMHOMY
pacLUMpPEHNIo, NOSIBNEHNIO TPELWMH U B pe3ynbTaTe — K CHUXEHWIO ero NPOYHOCTM.

Takum 06pa3om, MOPO30CTOMKOCTb MUHEpasbHbIX MaTepUanos BO MHOrOM 3aBUCUT OT
BENWUMHbI  MX oblwen nopuctocTh. Yem MeHblwe obLWas nopucToCTb, TEM  Bblle
MOPO30CTOMKOCTb.

BaxHo noHMMaTtb, 4TO  (PM3MKO-XMMUYECKMe NpoLecChl Ha  MNOBEPXHOCTU
CTPOUTENbHLIX MaTepuanoB MPOTEKalT MOCTOAHHO. Tak, B 4aCTHOCTW, W3MEHEeHWe
Temneparypbl OKpyXarLen cpelbl NPUBOANT K MU3MEHEHUID OTHOCWUTESIbHOW BIIAXHOCTU
BO34yXa, YTO, B CBOK OYepefb, CABUraeT paBHOBECHOE COCTOSIHUE CUCTEMbl B CTOPOHY
obpasoBaHua pactBopoB. [locne ucnapeHus BrnarM pacTBOPEHHble CONMW  BHOBb
KPMCTanIM3ylTCa Ha MNOBEPXHOCTM W B nopax MmaTepuana. Takum o6pasom,
obpasoBaBlIMECH Ha MNOBEPXHOCTW MPOAYKTHl  B3aWMOLEWCTBUS MaTepuana cC
KOPPO3WOHHO-arpeCCUBHLIMU BELLECTBAaMWU HEMPEPBLIBHO Y4acTBYOT B Lienu NpoLeccoB
Kpucmannusayuu-audpamayuu-pacmeopeHusi U Tem caMmbiM 0bycnaBnunBatT npoLecchbl
KOPPO3WOHHOIO paspyLLEHNS.

MexaHnsam nogobHOro paspyweHns 0ObACHAETCS BO3HWKHOBEHWEM OaefieHus
Kpucmannusayuu. TOYHO N3MEPUTb 3Ty BENUYMHY HEMB3S, HO CYLLECTBYET BO3SMOXHOCTb
ee TEPMOANHAMNYECKOMN OLIEHKN.



Puc. 1, 2. LUTykaTypKa, OTKONOBLUASICA OT LIOKONS 3A4aHWS BCIIEACTBME KpUCTanmn3aLmm
conei (NpuMep KOPPO3MOHHOIO AENCTBUS KanunispHO NOSHUMAIOLWENCS BNary B COMETaHUM C
CUINbHbIMW BbICOMaMK).

OpHon 13 conen, cospawLux Hambonblune AaBNEHWUS KpUCTannu3auum, SBNsSeTcs
xnopug Hatpus (NaCl) wnpoko mcnonb3yemelil B COCTaBe COMeEBbIX aHTUGPU30B AN1S
obebinku gopor. B npegenax G0MbLUMHCTBA HaceNeHHbIX NYHKTOB Chefdbl BO34ENCTBUS



Xnopuaa HaTpus BCTPEYatoTCs NOBCEMECTHO Ha JOPOXHbLIX MOKPbITUSX, DYHAAMEHTAX,
LLokonsAX ¥ hacagax 3aaHumn n CoopYyKeHUN.

[aeneHue kpucmannusayuu cnegyet oTnuyatb 0T dasneHus eudpamauyuu,
CO34aBaeMOe OnpefeneHHbIMU CONsSIMKM Mpu WUX nepexode oT 6e3BogHON PopMbl K
kpuctannorngpaty. Tak, Hanpumep, B npouecce audpamayuu runca pasBuBaeTCs
nasneHve 6onee 200 H/MM2, TakoMy [aBnEHW0 He B COCTOSIHUM MPOTUBOCTOATb HU
OAVH MWUHepanbHbIN NPUPOLHbIA UMM UCKYCCTBEHHLIN MaTepuan. Ecnu runc obpasyeTtcs
BHYTPM NNOTHOM CTPYKTYpbl MaTepuana, 370 BEAET K Hen3bexxHOMY ero paspyLeHuio.

B cBA3n ¢ 3TUM HEOOXOAMMO YyuMTbIBaTb [Ba OCHOBHbIX YCMOBWS, NMPUBOASLLME K
BO3HWKHOBEHWIO 3TOrO BIAA KOPPO3UN:

1. Hanu4ue 8 epyHme 6onee 1%, macc. sodopacmeopumbix comnell (0cobeHHo NaxSOq,
MgSOs u dp.) unu ebicokul ypogeHb 2pyHMo8bIX 800 ¢ MuHepanusayuel He meHee 3000
me/n;

2. Tennoma u cyxocmb Knumama (OHesHble nemHue memnepamypbi 28-30°C u
8bIlE NPU OMHOCUMENbHOU 8iaXHocmu 8030yxa 45% u meHee).

B aTux ycnoBusx NpoMcXogsT MOACOCHI BOAHbIX PacTBOPOB Yepe3 Te YacTy
(PYHLAMEHTOB U LIOKONEN 34aHNN U COOPYXKEHUM, KOTOpble HaxoaaTcs B rpyHTe. icnapexve
BOZbl W pa3spyLUeHne CTeH HabnoaaeTcs Ha BbicoTe 10-50 cM OT NOBEPXHOCTM 3eMIIN.

Mpu ocobeHHO HebnaronpuATHbIX TeMnepaTypax W BNAXHOCTU B nopax MaTepuana
Takne conu, kak NaSOs n ppyrue, u3 6e3BOAHbLIX UMM ManoBOAHbLIX (POPM MOryT
nepexoanTb B COEAMHEHUS C BONbWWM KONMWYECTBOM MOMEKYN CBA3AHHOM BOAbI
(Na2S0410H20, MgSO47H20 u 1. n.). Takol nepexon COMPOBOXOAETCA YBENUYEHUEM
obbema TBEpAO hasbl B HECKONbKO pa3 C BO3HUKHOBEHMEM 3HAYUTENbHBIX AABMNEHWNA U, KaK
CneacTBuMe, HaNpshXeHWit B Tene MaTepuana, BblbiBatowmux 6onblume agedopmaumu.

1.2.2 Pusnko-xuMmmyeckas Koppo3us

OTOT BMA Pa3pyLUEHMS MUHEpanbHbIX MaTepuanoB MPOWCXOAMT B OCHOBHOM W3-3a
8bilye1a4U8aHUs 1 OCMOMUYECKUX A81EHUU.

Kopposus ebiwenayusaHus, xapaktepHas ans 6eToHoB, obycnoBnuBaeTcs TeM,
YTO BCE COCTaBNSIOWME LEMEHTHOrO KamHsl, B MEPBYK O4epedb, MAPOKCUO KanbLus
Ca(OH). pactBopstoTca B BoAe. PacTBOpUMOCTb TMAPOCUNMKATOB, MMAPOASOMUHATOB U
OPYrUX COeAMHEHUN KanbUMs 3HAYMTENbHO MeHbluas. [1o3ToMy nog OEMCTBUEM BOAbI Ha
LEeMEHTHbI KameHb MnW GETOH BHayarne pacTBOPSETCS UM YHOCUTCS BOQOW LIEMNOYb —
MMOPOKCUA KanbUusi, YTO COMPOBOXAAETCA HapyLleHneM ChOpMMPOBABLLENACS CTPYKTYpSI,
YMEHbLUEHEM MNMOTHOCTU U npoyHocT. [locne BbiMbiBaHMS cBobogHoro Ca(OH)z u
CHWXXEHWSI ero KOHUEHTpauun B uIbTpyloLencs Yyepes 6eTOH Boge [0 OnpeneneHHoM
BeNMYMHbl HaunHaetca pasnoxenne 3Ca0-2Si023H.0 ¢ BblgeneHnem rugpokcuaa
Kanbuus.

AHanornyHble npoueccbl NOCnefoBaTENbHOrO PasfoXeHUs npeTeprneBawT W
ruapodepputsl kanbyna (CaO-Fe203-H20; 4Ca0-Fe20313H20).

[OnuTenbHoe BO3OENCTBME MArKMX BO4 Ha OETOH MOXET NPUBECTW K MOMHOMY
BbIMbIBAHMIO TMAPOKCMAA KanbLMs — 8bienaqdusaHurd — W NOcneayloLemMy pasnoXeHUo
OCTanbHbIX TMAPATHbIX COEOMHEHUMA [0 aMOpdHbIX PbIXNbIX FMAPATOB KpemHe3ema,
rMuHo3ema u okcupa xenesa. Ho u vactuyHoe BbiMbiBaHne Ca(OH), n3 6etoHa wnu
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Xene3obeToHa 3HAYMTENbHO CHWKAET MPOYHOCTb. M3BECTHO, YTO BbllienaynBaHue U3
BetoHa 15-30% (oT obuwero ero cogepxaHWst B LeEMeHTe) CONpOBOXAAETCS
yMeHblueHnem npoyHocTn Ha 40-50%.

O BblLLenaYnBaH1M rMapoKkenaa Kanbums MOXHO CyauTb BU3yanbHO no 6enomy Hanety
W NoTeKkam Ha NOBEPXHOCTU BETOHHBIX COOPYXEHUN.

Boilwenaymsatwllee AeWCTBME BOAbl 3aBUCUT OT HanMuMd B HEW PaA3NUYHbIX
pacTBOPEHHbIX BellecTB. Hanbonee nHTeHcuBHO pacteopsieTcs Ca(OH)2 B Msirkoi Boge,
Brmskoit no coctasy k guctunnuposaHHon. Mpucytctane B Boge NaCl n Na:SOs nosbiwaeTt
pactBopumocTb Ca(OH2), a Hanuume rugpokapboHaToB kanbums Ca(HCO3)2 u marHus
Mg(HCO3). cnocobcTByeT yMEHbLIEHMIO PAaCTBOPUMOCTY MMAPOKCHUAA KanbLus, NPpUYeM TeM
3HaunTenbHee, Yem HOsbLLE UX B pacTBOpE.

[lpy BbLICOKOW BPEMEHHOW >XecTKocTM Bofgbl B 6eToHe MoxeT obpasoBaTtbes
ManopacTBOPUMbIN kapboHaT Kanbuus:

Ca(OH), + Ca(HCOs)2 — 2CaC0Os + 2H,0

Hanuune CaCO3 cnocobCTBYET NOBLILEHNIO NNOTHOCTY U KOPPO3UOHHOW CTOMKOCTU
BeToHa 1 xene3obeToHa.

Ocmomuyeckue A6MeHUSI TaKKe 4acTO UrpatT CYLLECTBEHHYK POfb B Pa3BUTMM
KOPPO3WOHHbIX MpoLeccoB. WM3BECTHO, YTO LEMEHTHbIA KamMeHb, a TakKe OTAENbHble
NPOAYKTbl €ro B3aWMOAENCTBUA C 3anNONHMTENSMU CMNOCOOHbLI NPOSIBNATL CBOWCTBA,
XapaKkTepHble 4nS NonynpoHuLaemblx neperopofgok (membpaH). Ecnv no ogHy CTOpOHY
TaKkoW NEeperopoakM HaxoauTcsl pacTBOpP  Kakod-nubo conmu, a nNo Apyrylw — Boda Wnu
pacTBOp TOW e COMNKU, HO MEHbLLEN KOHLEHTPALKUK, TO BCNEACTBME OCMOCa PacTBOPUTENb
OyneT npoHMKaTb CO CTOPOHbI MEHEE KOHLEHTPUPOBAHHOTO pacTBopa B CTOPOHY 6onee
KOHLUEHTPUPOBAHHOrO A0 TeX Mop, Moka KOHUEHTpauusi pacTBOPOB MO 00e CTOPOHb
Neperoposkn He CTaHeT OAMHaKoBOW. B TOM cnyyae, korga pacTBOp HAaXoAWUTCS B 3aMKHYTOM
AYenKe, OKPYXXEHHOW MOMyNpOHMLAEMON MNIEHKOW, BHYTPU 3TOA HAYENKW BO3HUKAET
OCMOTWYECKOe [iaBlieHNe, CTpeMsLLEECs pa3opBaTh €€ CTEHKM.

1.2.3 Xumunyeckas Kkoppo3sus

K atomy Bugy OTHOCATCA: pa3pyLUeHUs MWHeparibHbIX MaTepuanoB KucnoTam,
Lienoyamu, pacTBopamMy COMEN, PasfMYHbIMKA OPraHUYECKUMM COEAWNHEHUAMU, BCEMM
arpeccmMBHbIMW rasamu; a Tak xe Ouonoruyeckne npouecchbl, B pesynbTaTe KOTOPbIX
00pasyloTCs  aKTUBHbIE B  XMMMYECKOM OTHOLUEHWW MNPOAYKTbI  KU3HEAESTENbHOCTH,
NPMBOASILLME K KOPPO3UM CTPOUTESNBHBIX KOHCTPYKLMIA U3 YKa3aHHbIX MaTepnarnos.

KopposuoHHas akmugHoCmb  KUCII0m ONpeaenseTcs ux npupoaoun, KoHueHTpaumen, pH
BOAHbLIX PacTBOPOB, HanMuMEM OKUCIUTENbHbIX CBOMCTB, a Takke TemnepaTypon Cpeabl.
PaspylwutenbHble AEACTBUAS KUCMOT ONPeaensiTcs M pacTBOPUMOCTbIO 0OpasyeMbix
NPOAYKTOB KOPPO3UMM MNpW WX B3aMMOLEWACTBMW C MaTepuanamMum — Yem Bblle KX
PacTBOPUMOCTb TEM CUNbHEE KOPPO3UOHHOE AENCTBUE KUCNOTbI.

[Mpouecc paspylweHus BeToHa B KWUCMO cpeae npoTekaeT B opMme peakuui
3amelleHns. OBpasyroLmecs npu 9TOM NPOAYKTbI peakuumn Nerko pacTBOPUMbI U YHOCATCS
BOAOW MNM BblAensiloTcs B amopdHom Buae. Hambonee yacto Habnogaetcs Kopposus
BeToHa noa AencTBMEM YrNeKWUCIbIX BOA, TaK Kak YronbHas KUcnoTa MpuUcyTCTBYET BO
MHOMUX NPUPOAHbIX Bogax. Mpu aTom BHavane naet peakums mexay Ca(OH). uemeHTHoro
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KaMHS 1 YroflbHOM KUCNOTOW (BOAHLIM PacTBOPOM YrieKUCoro rasa) ¢ obpasoBaHueM
ManopacTBOpPUMOro B Bofe kapboHaTa KanbLus no cxeme:
Ca(OH),+ CO2 +H,0 — CaCOs + 2H.0
[anbHenwee LENCTBME YroflbHOM KUCNOTbl Ha 6eTOH npuBOaMT K 06pasoBaHuI0
pacTBOPUMOro rugpokapboHaTa no peakuyuu:
CaCOs+ CO2 +H.0 — Ca(HCOs3)2
Kpome yronbHOM KMCNOTbl, 60SbLLOIA KOPPO3MOHHOM aKTUBHOCTLID 00/1afatoT cepHas,
CONsHas, a30THas W [pyrue HeopraHuyeckue kucnotbl. 1o AencTBUEM KWUCNOT Ha
LEMEHTHbIA KameHb 0BpasyloTcs KanbuueBble conu u amopdHble Maccbl SiO2, Al(OH)s,
Fe(OH).. Ins npumepa MOXHO NPUBECTM CXEMY LEMCTBUS CONSHON KucnoTel. OHa BCTynaeTt
B XMMMWYECKYID peakuuio C rMAPOKCUMAOM Kanbuus, BbIAENAOWUMCA Npu TBEPLEHWN
BeToHa, 1 0bpasyeT nerko pacTBopuMyto conb — xnopug kanbuus (CaCl).
Ca(OH)2+ 2HCI — CaClz + 2H20
COOTBETCTBEHHO peakuus COMSHOW KWUCMOTbl C  OCHOBHbIM  TMAPOCUIIMKATOM
LEMEHTHOro KamHs MOXeT ObITb NpefCcTaBneHa CXeMou:
3Ca0:2Si023H.0 + 6HCI - 3CaCl + 2SiO2 + H20.

Puc. 3. KopposuoHHOE paspylueHUe KUPNUYHOWA KNagku  BCMEACTBUE  CMIMbHOTO
YBIAXHEHUs 1 3aCONEHHOCTMU.

M3 opraHM4Yeckux KMCNOT aKTUBHO BNWSKOT Ha MUHepanbHble CTPOMTENbHbIE
MaTepuanbl YKCycHasi, MOMOYHasl, M MacnsiHasi, COAepxalmecs O0OblYHO B MMLLEBbLIX
MpOLyKTax 1 OTXOAAX UX U3rOTOBIIEHUSI.

B Takux macnax u xwupax, kak fbHSIHOe, XNIOMKOBOE, TYHroBOe, pblOWi Xup u T.M.,
COAepXaTtcs  BbICOKOMOMNEKYNSPHbIE  KUCMOTbI  XKMPHOTO  psifa,  HacbllleHHble W
HeHacCbILeHHble (ONenHoBasl, CTeapuHOBasi, NanbMWTWHOBAsi W Ap.) B BMAE CIOXHbIX
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acnpoB 1 oT4yacTn B cBo6oaHOM Buae. OHM Takxe paspyllalT LEMEHTHbIN KaMeHb 1
BeToH. JTO 0BBACHSETCA TeM, YTO NoA OEeUCTBMEM OKCMAA KanbLMs Ha XMpbl U Macna
NPONCXOOUT WX OMbINieHne ¢ 0BpasoBaHWEM COOTBETCTBYHLMX MHOTOATOMHbLIX CMMPTOB
(Hanpumep, rauuepuHa v Ap.) W XUpHbIX kucnot. lNocnegHue pearmpytoT ¢ Ca(OH).,
obpasysa pasnnuHble pacTBOpPUMbIE COMnW. PacTBOpbl FNMUEPUHA Takke arpecCcUMBHO
OECTBYIOT Ha LleMEHTHble BETOHbI, CBA3bIBAS MMAPOKCUA KanbLWs LEMEHTHOTO KaMHS B
nerkopactsopumsblit rnuuepart kanbuus Ca(CsHzOs).:
Ca(OH)2+2C3HsO3 — Ca(C3H703)2+2H.0

[Mpouecc koppo3un BeToHa MOET M B pacTBOpax HEKOTOPLIX TUMOB MMAPOIM3YHOLLMXCA
coneit, 06pa3oBaHHbIX KaTMOHOM Cnaboro OCHOBaHUS W AHWMOHOM CWITbHOM KUCMOTbI
(Hanpumep, Alx(S0O4)3, FeCls, (NH4)2SOs n 1.11.).

ArpeccuBHO feicTBylOT Ha 0eToH M pacTeopbl Wenoven, Hanpumep NaOH, KOH,
NH4+OH v gp., a Takke pacTBopbl CONen, ruaponuayrowmxcs ¢ obpasosaHmem noHos OH-
(Na2C0Os, KsPO4m 1.01.).

MazHe3uanbHas koppo3usi. Cneundmyeckoe BIMsiHAE Ha BOETOHHbIE KOHCTPYKLMM
OKa3blBalOT PacTBOPbI COMEN MarHusi. B CTOYHbIX U rPYHTOBbLIX BOAAX, @ Takke MOPCKOM
BOZE, 3TV CONMMU NPUCYTCTBYIOT, KaK NPaBMIO, B BUAE CynbdaTa v Xropuaa martus.

B ocHoBe nmpoLeccoB KOppo3uu, KOTOPbIE NPOTEKAKT B CTPOUTENbHLIX MaTepuanax ¢
yyacTUEM PacTBOPOB 3TUX COMeit, nexaT peakunn ux B3aMMOLencTBus C rmapokcMaom
KanbLns:

Ca(OH)2 + MgS0O4 — CaSO4 + Mg(OH)2
Ca(OH)2 + MgCl2 — CaCl, + Mg(OH)2

CesisbiBaHue 1oHoB OH- B rMapokcua marHust cosgaet 6naronpusiTHble YCnoBust ans
PacTBOPEHMS U rMApONn3a rmapaTHblX HOBOOOpPa3oBaHMA B LLEMEHTHOM KaMHe, 4TO, B
CBOK o4yepedb, NPUBOAMT K paspyleHnto BETOHHbIX U KENne30BETOHHbIX KOHCTPYKLWIA.
Kopposus nog genctanem MgCl, cTaHOBMTCS 3HAUNTENBHOW, €CNK Er0 COAEpXKaHune B Boae
npesbiwaet 1,5-2 %,macc., a nog gencrtsmem MgSOs — npu cogepxaHum ero B BOAHOM
pacteope 0,5-0,75 %,macc.

Cynbhamuas koppo3us. Hanbonee 4acto B NPUPOAHbLIX W NPOM3BOACTBEHHbIX
CTOYHbIX BOAAX NpUCYTCTBYIT cynbdatsl B Buae conen CaSOs, NaxSOs n gp. Hanuune
CynbaToB B BOAE, KOHTaKTUpyKoLen ¢ BeTOHOM unn xene3obeToHOM, NpPUBOAMT K
MNOBLILEHNIO PACTBOPMMOCTM MX COCTaBHbIX 4YacCTEW, a TaKke Bbl3blBaeT OOMEHHbIE
peakuun, conpoBoXaawwmecs 0bpa3oBaHMEM  KPUCTANMMYECKMX NPOAYKTOB. 3TO
Bbl3blBaeT BO3HWKHOBEHWE CWIIOBLIX HAMPSXKEHWA B LIEMEHTHOM KaMHe, NPUBOASALMX K
HapYLLEHWIO ero CTPYKTYpbl, AeOopMaLMsSM, CHUKEHWIO NPOYHOCTM U paspyLUEHMIO.

[pu geictBum Ha BETOH BOAHBIX pacTBOpoB ¢ 6onbLnm cogepxanHneM NaxSOs n KaSO4
HacTynaeT NPeWMYyLLECTBEHHO TUMCOBasi KOppo3us, T.K. OETOH paspylaeTtca BcneacTene
Kpuctannusauum gurugpata cynbdata kanbums — runca (CaS042H20) B nopax u
Kanunnspax LeMEeHTHOro KamHs.

Xumunyeckast Koppo3sus 6eToHa n xene3obeToHa NPOUCXOAUT M NPU B3aUMOAENCTBIS
C HEKOTOPbIMM razamu. [lencTBue ra3oB Ha GETOH MPU HWU3KOW BRAXHOCTM BO3dyXa 0BbI4HO
OblBaeT HE3HAYMTENbHbIM, HO MNpPW  MOBLILEHHOW BRAXHOCTW U TemnepaTtype
OKa3blBAETCS OYEHb arpeccuBHbIM. B pesynbTaTe KOHTAKTUPYHLME C BO3OYLIHO-ra30BOM
Cpeao KOHCTPYKLMK BbICTPO BbIXOAST U3 CTPOS.
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Takas Koppo3us 4acTo BCTPeYaeTCs Ha MPOW3BOLCTBEHHbLIX NPEANPUATUAX U He
MEHee oOnacHa, Yem BMUSHUE arpecCuBHbIX XWOKWX cped. BaxHas o0cobeHHOCTb ee
COCTOMT B TOM, 4YTO NpW BO3LENCTBMWM Ha Xene3obETOH arpecCcuBHbIX XUAKWX Cpefq
NPOLLECChl pa3pyLUEHNs KOHCTPYKLMIA ONpeaensiioTCs CKOPOCTbI KOPpOo3uu camoro BeToHa,
npyu 3TOM KOPpO3WUs apmaTypbl HauMHaeT MNpOsBASATLCS, KaK MNpaBuio, yxe nocne
pa3pyLleHns 3aluTHoro cnos b6etoHa. B oTnnumne oT 3TOro B arpecCuBHOM ra3oBO3LYLLIHON
cpefe Ha nepBoe MECTO BbICTYNalOT NPOLLECChI KOPPO3UM apMaTypbl, KOTOPbIE ONpeaensoT
CKOPOCTb PasBUTUS KOPPO3UM BCEWN KOHCTPYKLMK.

Puc.4. ObpaseL, LLeMeHTHOro pacTBopa, NoABeprunincs CynbgaTHOM KOPPO3MMK.

Cynb¢hoantomuHamHas Koppo3usi. TUNNYHLIA NPUMEP KOPPO3WUK KPUCTannM3aLmm —
obpasoBaHue «uemeHmHol bauyunnbl» — rMAPOCcYNbdoantoMMHaTa KanbUus, KOTOPbIN
3aHMMaeT 0bbeM B [Ba C MOMOBWMHOW pasa Gonblle WCXOLHOTO antoMuHaTa Kanmbuws. B
pesynbTaTe BO3HMKAKOT BHYTPEHHWE HanpsKeHWs, NpuBoasLLmMe K 0B6pa3oBaHMi0 TPELLUMH, Tak
KaK [JaBIeHNE KpUCTaNM3aLmM1 MeXaHniecku paspyLlaeT CTPYKTYPY LLEMEHTHOMO KaMHS.

Takon npouecc  koppo3uum 3a  cyeT  obpasoBaHMs UM KpuUcCTannuaauum
rMapocynbdoantoMmHaTa KanbLms YacTo HabntoaaeTcs Npyu HAHECEHWM TMMCOBOMN LUTYKATYPKM
Ha GETOHHbIE NOBEPXHOCTY:

3Ca0eAl,O3 + 3CaS04¢ 2H,0 + 26H20 — 3Ca0e Al,03¢ 3CaS0O4¢ 32H20
amoMuHam Kanbyus  eunc goda 2udpocyrnbgoanomMuHam Kanbyus

CywwecTByloT ABe (opMbl rnapocynbdoantoMmHaTa KanbUns: TPEXCcynbdaTHas
dopma - STTPUHIUT - 3Ca0e¢Al,03¢3CaS04232H,0 u MoHocynbhaTHas dopma -
3Ca0s Al,O3¢ CaSO4e 12H20. 3BECTHO, YTO NpM 0BbLIYHLIX TEMMNEpATypax B NepByr ovepeab
oBpasyeTcs TTPUHINT, HO B pe3ynbTaTe AasbHenLero B3auMogencTBIS C rapoantoMmMHaToM
KarbUMs  NepexoguT B MOHOCYnb(haTHyr  ¢opMy. [MOTHOCTL  KpUCTanIMYeckoro
rmopocynboantoMmuHata coctaenset 1,48 ricm3. B xugkon chase, 3anonHatoLlen nopbl
LEMEHTHOTO KaMHSl, STTPUHIUT KpUCTannmayeTcs ¢ obpasoBaHWeM UrofbyaThiX KpUCTasnnoB
(rekcaroHanbHble Np13mbl). Mpw 3Ha4NTENbHOM pasBuTUN KpucTanmbl
rmapocynboantoMuHaTa cpawymsatoTes, 0bpasys cheponuThbl.
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1.2.4 bnonornyeckas Koppo3us

Cpeau pasnnyHbIX TUMOB KOPPO3WUM CTPOUTESbHBIX MaTEPUAsioB U KOHCTPYKLMA 0coboe
MECTO  3aHMMaeT  Ouonormyeckass  KOpposus  —  paspyLlleHWs,  Bbl3BaHHblE
MUKPOBMONOrMyeckMn BO3AENCTBUAMM.

Buonoauyeckass Kopposuss — 3TO NpOLECCH NOBPEXAEHWs 6eToHa, Bbl3BaHHbIE
NPOAYKTaMU XUSHELEATENBHOCTU XWBbIX OpraHM3MoB (baktepuu, rpubbl, MXU1, NULLANHUKA 1
MUKPOOPraHW3Mmbl), NOCENSIOLLMXCA Ha MOBEPXHOCTY CTPOUTESTbHBIX KOHCTPYKLMA.

MuKpoOpraHuambl-OMO4ECTPYKTOPbI  CMOCOOHbI  YHUYTOXMTL  OykBanbHO  nobble
CTpOUTESNbHbIE MaTepuasbl U KOHCTPYKUMU. BronoBpexaeHns MuHeparbHbIX CTPOMTESNbHbIX
MaTeEPUanoB CBOAATCA K HapYLUEHWO CUEneHUs COCTaBMSLWMX KOMMOHEHTOB  ATUX
MaTepManoB B pe3ynbTate BO3OAENCTBUS OPraHUYECKNX KUCMOT MUKPOBHOTO NPOUCXOXKAEHMS.
BeTOHHbIE KOHCTPYKUMW pa3pyLIalTCs BCNEACTBUE XMMUYECKUX PeakLuin MeXOy LeMEHTHbIM
KaMHEM ¥ NPOAYKTaM XN3HEOEATENbHOCTN MUKPOOPraHn3MOB.

C TOYKM 3peHns YCroBMI pa3BUTMS NPOLLECCOB OMONOTMYECKON KOPPO3iK, CBA3AHHBIX C
KM3HEOEesATENbHOCTbI0  MUKPOOPraHM3MOB, CredyeT pasnuyatb [Ba OCHOBHbIX Cry4as
Buokoppo3uu.

B nepeom cnyyae 6MOOpraHM3Mbl HaxogsaTcs B HEMNOCPEACTBEHHOM KOHTaKTe C
Hapy)XHOW WNW BHYTPEHHEW (4ns MOPUCTLIX MaTepManoB) MOBEPXHOCTHID CTPOUTENLHOM
KOHCTpYKUMK. B npouecce meTabonuama OHY B3aMOAENCTBYIOT C MaTEpPManoMm, B pesynbtaTe
Yero CHWXaeTCs MPOYHOCTb MMM YXYAWAKTCA [Apyrue 3KCnnyaTauuMoHHble KavecTea
MaTepuana (MpoMcxoauT NoBpeXaeHNe Mmatepuana v CoKpaLLeHne CPOKOB ero Cryxobl).

Bo BTOpOM Cryyae GruoopraHnaMbl SBAAKOTCA NPOAYLEHTaMU BELLECTB, arpeCcCUBHbIX MO
OTHOLLEHWO K CTPOUTENbHOMY MaTepuany, HO HEMOCPEeACTBEHHO CO  CTPOUTENBHOM
KOHCTPYKLMEN He cBsi3aHbl. KOppO3WOHHbIe MPOLECChl MOTYT pa3BMBaThCA Ha PacCTOSIHUW OT
MecTa obuTaHus BroopraHM3MoB, BbipabaTbiBalOLWMX arpeccuBHble BellecTBa. Hanmpumep,
TUOHOBbIE DaKTepuu, NOCENSALMECS HA MNOBEPXHOCTU KapOOHATHOrO cros 6eToHa,
paspyLLaloT LEMEHTHbIN KaMeHb, U3MeHsst pH BoAbl 3a c4eT 0Bpa3yemon UMM KUCTOTbI.

CunbHee BCEro paspyllatoT LEMEHTHbIN KaMeHb AUHUTpUdMUMpytowme Baktepuu.
3HAUMTENBHO MOHMXKAKT MNPOYHOCTb MHOTUX MUHEpasibHbIX MaTepuanoB aHadpobHble
as3oTHOMKCUpYIOLLMe, — yponuTuyeckue W apyrue  Gaktepum. B pesynbrate
KN3HEOEATENbHOCTN  AUHUTPUdMUMPYoWmMX  BakTepuin  obpasyetca cepHass  Kucrota.
AHaspobHble  as3oTHodmKcupyrowme — Gaktepun  0b6pa3yloT  MacnsHyl  KACMOTY.
Yponutuyeckne 6aktepum ENCTBYIOT B OCHOBHOM Ha MOYEBUHY, COAEPKALLYIOCH B CTOYHbIX
BoZax, rnaponusys ee. Mpn 3TOM BbIAENATCA aMMWak U YrofibHas KMCMoTa, KOTopble
MOryT B3aMMOLENCTBOBATb C MUHepanbHbIMU CTPOUTENbHLIMKA MaTepuanamu, obpasys
nerkopacTeopumble conun. CTeneHb akTUBHOCTM MUKPOOPraHU3MOB, BbI3bIBaKOLLMX KOPPO3UIO
MUHepanbHbIX MaTepuanos, 3aBUCUT OT YCMOBMM BHELWHeW cpefbl: Temneparypel,
aspauum, pH, Hannyms pacTBOPEHHbLIX COMEN B BOAE M NOYBE U1 Ap.

Buonormyeckass Kkoppoaus pacnpocTpaHeHa B Haubonblien CTeneHn B YCOBUSX
TEXHOTEHHbIX Cpef, T.e. B COOPYXEHWUsX, r4e C MNOBEPXHOCTbI0 BETOHa CTPOMTESNbHbIX
KOHCTPYKLMA COMPUKACalOTC OpraHnveckme BelecTBa. Bbicokas BRaXHOCTb, Hanuuue
OpraHUYeckux BeLecTB, XWPOB, aMMuaka, pacTBOpPOB COMel — BCe 3TO Cco3daeT
BnaronpusiTHble YCroBUS ONsi MHTEHCUBHOMO PasBUTUS MUKPOOPraHM3MOB-B10AECTPYKTOPOB.
OTO  XapaKTepHO AN NUIWEBOM WM MMKPOBMONOrMYECKO  MPOMbILLNEHHOCTH,
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MPON3BOLCTBEHHBIX COOPYXEHUIA CENbCKOXO3NCTBEHHOTO Ha3HaueHUs (KMBOTHOBOAYECKUX U
NTULIEBOAYECKNX KOMMMEKCOB, KOPMO3aroTOBUTENbHbIX LIEXOB, CUMOCHBLIX XPaHWUAMLL U T.M.).
B aTtom cnyyae 4 camu BellecTBa, 00pasytoLLMecs B TEXHONOMMYECKOM LMKNE, U OTX0Abl
NpoW3BOACTBA MOTYT COAEPXaTb arpecciBHble BELLECTBA, 06YCMOBNMBAIOLLMNE OPraHOTEHHYHO
Koppo3anio. OHK Xe MOryT CRyXuTb CPedon Ans pasBUTUS MUKPOOPraHW3MOB, MPOAYKTHI
KU3HEOEATENBHOCTY  KOTOPbIX OyAyT ycunMBaTb arpeccMBHOE BO3OENCTBUE  Cpefpbl.
Hanpumep, uccrnenoBaHve MUKpOdrnopbl GeToHa, KuMpnnda, LUTYKaTypku Ha  psige
MSICOKOMBMHATOB NOKa3aro, YTO BO BCeX npobax CTPoUTENbHbIX MaTepuanoB NpUCyTCTBYIOT
MWKPOOPraHW3Mbl, CMOCOBHbIE BbI3bIBaTb KOPPO3MIO.

aspergillus-niger-sporen cladosporium-herbarum stachybotrys

Puc.5. MukpodoTtorpacum rpubkos n 6akTepuid, BbI3bIBAKOLMX BUOMOrMYECKYHO
KOppo3uio.

[penoTBpaTUTL BO3HUKHOBEHME BUOKOPPO3NK ropasao nerde, Yem NoTom BopoTbes ¢ ee
nocneactamamu. MNockonbky bruonornyeckas KOppo3ns pa3BMBAETCS B YCMOBUSX NOBbILIEHHOM
BMaXHOCTW, APGEKTUBHBIM  CPEACTBOM  MPOGMNAKTUKM  MOXeT  OblTb  HagexHas
MMOPOU30NALUMS  CTPOUTENbHBIX MaTepuanoB C MOMOLLBK  CrieuuanbHbIX  MaTepuanos
(MpONMTOK,  KpPacoK, 3alWTHbIX LITYKaTypoK, OOMWLOBKA NAWTaMU U OKMEEeYHbIMM
NOKPbITUSMM). Ha npakTuke yxe LaBHO peanu3oBaHa maes [00aBneHus B NaKOKPACOUHbIE
MaTepuanbl cneuuanbHbiX BuouMaHbIX U UHrMOMpYowmx gobasok. [ns npenoTBpaLleHus
BO3HUKHOBEHWSI OMONornyeckon Kopposun npu obpaboTke CTPOUTENbHLIX MaTepuarnos
ncnonb3yTes yHrMumMabl (3awmTa ot rpubos) M Baktepuumabl (3awmta ot Baktepun).
Buouuabl, ncnonb3yemMble B kadyectse 4o6aBOK Ans 3aluTbl OT GMOKOPPO3NUK, SOMKHbI ObITb
He TONMbKO 3MdEKTUBHBIMU, HO U Be30nacHbIMK NPU NMPUMEHEHWN, a Takke He OKa3blBaTb
BPEAHOTO BIIMSIHUS Ha OKPYXaloLLyto cpeay.

[Ons 3awWwuTbl CTPOMTENbHLIX MaTepuanoB OT OMOKOpPpO3MM W BMONOBPEXAEHUN
CYLLECTBYIOT 3alMTHbIE MaKOKpacOYHble MaTepuanbl CO creunanbHbIMK  (PYHIMUMOHBIMM
nobaBkamu,  NOAABMAOWMMM  POCT M KU3HEAESATENbHOCTb  MWUKPOOPraHWM3MOB-
B1oaecTpyKTOPOB.
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1.3 OcobeHHOCTH npoLieccoB KOPpPO3un 6eToHa 1 Kene3odeToHa
Kak nssectHo, 6eToH npeactaenset cobon TBEpAYID KOMMO3ULMIO, 0bpasytoLlyocs
B pe3ynbTaTe CIOXHbIX (OU3UKO-XMMUYECKUX NPOLECCOB ruapaTauuM KOMMNOHEHTOB
LLEMEHTA U MUHEPASbHbIX 3anofTHUTENEN pasIMyHON CTENEHN AUCNEPCHOCTH.
Mpodpeccop MockeuH B.M. Bnepsble npeasnioxun KnaccuguumpoBate KOPPO3UOHHbLIE
NPOLeCcChbl, BO3HMKAKOLWME B LLEMEHTHbIX OETOHax nog AEeWUCTBUEM XUOKUX arpecCuBHbIX
cpefd no OCHOBHbLIM NpusHakam, kak kopposuro 1, Il u lll suda.

1.3.1 Koppo3usa 6etoHa | BUpa

OTO NPOLECC Pa3sfOXeHUs COCTaBMSIOWMX LIEMEHTHOrO KaMHS BOLOW, a TaK Xe
pacTBOPEHWE W BbiMblBaHWe (BbllienaynBaHne) obpasoBaBLUErocs npu 3TOM MNM paHee
MMeBLLEerocs ruapokeuaa kanbums. K Heit Takke OTHOCAT NpoLecchl, poTekatwme B 6eToHe
nog [EwCTBMEM BOL C ManoW BPEMEHHOM JKeCTKOCTbI. HekoTopble cocTasnswoLme
LIEMEHTHOrO KaMHsl pacTBOPSOTCA B BOAE M YHOCATCA Npu ee punbTpauum CKBO3b TOMLLY
BeToHa.

Kopposns 6eToHa | Buga MOXET npoTekaTb C pa3Hoi CKOPOCTbI0. Hanpumep, B NNOTHOM
MaccuBHOM DEeTOHe r1apoCcOOpPYXeHW NPOoLEeCC Koppo3un BeToHa naeT MeaneHHo, pesynbTar
NPOLLECCOB MOXET CKa3aTbCs Yepes3 HECKOMNbKO AecAaTuneTuin. Ho, Hanpumep, B TOHKOCTEHHbIX
BeToHHbIX OBornoykax rpaguMpeH BbiMblBaHWe rMOPOKCMAA KanbUus M pasnoxeHue
COCTaBMSAOLLMX LIEMEHTHOIO KaMHS MPOUCXOLMUT O4eHb DbICTPO M yxe Yepes HECKOMbKO NeT
MOXET BbI3BaTb HEOOXOAMMOCTb PEMOHTHbBIX PaboT.

Ecrnun yepes 6eToH HaunHaeT PunbTPOBATLCA BOAA, TO Pa3roXeHue rMapoCUITNKaToB U
0T4acTu rMapoartoOMMHATOB KanbLus, COLEpPXaLlerocs B LLEMEHTHOM KaMHe, YCKOPSETCs, W
TOrAa 13 BETOHA BbIHOCUTCA BOLOW 3HAYMTENbHOE KOMMYECTBO rMapokcuaa kanbuws. betoH
CTaHOBMUTCS BbICOKOMOPUCTBIM W TepSeT MPOYHOCTb. B COOTBETCTBAM C WU3MEHEHMEM
PacTBOPUMOCTY rMAPOKCUAA KanbLyst MEHSIETCS U CKOPOCTb Kopposuu 1 Buaa.

CnepyeT OTMETWUTb, YTO MPOLIECCHI PA3NOXEHUST COCTaBNAKLLMX LIEMEHTHOMO KamHs B
Tonwe 6eToHa M BbiMblBaHWE TMAPOKCUAA KanbUus HACTOMbKO 3adepXuBatoTCsl, Korga Ha
NoBepXHOCTM BETOHA Nof BO3AENCTBUEM OMOKCMAA Yriepoaa, CoaepXaLlerocs B BO3Ayxe, 13
rmopokcuaa kanbums obpasyetcs kapboHat kanbuums. Moatomy, Hanpumep, 6eToHHbIE 610KK
ONS NOABOAHBIX TUMAPOTEXHUYECKUX COOPYXEHWA, [O ONyCKaHWs B BOAY BblAEPXUBAIOT
HECKOIbKO MecCsiLLeB Ha BO3ayXe Ans kapboHu3aLmm U3BecTu B MOBEPXHOCTHOM CIIOe.

1.3.2 Koppo3usa 6etoHa Il Bupa

OT0 npouecc 06pa3oBaHUs NerkopacTBOPUMbIX COMeil B pesynbTaTe XMMUYECKOro
B3aWMOAENCTBMS COCTaBMAKLMX LIEMEHTHOrO KaMHSi C BeLlecTBamu, HaxosAWwMMuUca B
OKpYXatoLLEeN cpefe, a Takke BbIMbIBaHNE PaCTBOPUMbIX MPOAYKTOB peakuu.

Hapsigy ¢ npogyktamu, BbiMblBaeMbiMM BOAOW B Tene ©eTOHa MOryT ocaxaaTtbes
amop@Hble Maccel, He obnagaroLme BsxyLLen CnocobHOCTLI. B pesynbTaTe pa3sBuTMS Takmx
npoLeccoB BETOH C TEYEHMEM BPEMEHN MOXET NPEBPATUTLCS B MANONPOYHY, HO3APEBATYHO
Maccy. M3 Koppo3nOHHbIX MpoLeccoB 2 Buha OCOBEHHOe NpakTUYecKoe 3HavyeHue UmeeT
YINEKMCIIOTHAs U MarHeavanbHas kopposus. K kopposun 6etoHa |l Buoa OTHOCAT Takxke
npoueccbl paspyleHuss 6eToHa U xenesobeToHa, npoTekawwme nog AedcTBUEM
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HEOopraHUYECKMX 11 OPraHYecKMX KIUCIOT, a Takke MUHepanbHbIX yaobperus (cynepdocdara,
aMMMaYHOI CEeNUTPbI U T.M.) U KUBOTHbIE U pacTUTENbHbIE Macna.

1.3.3 Koppo3usa 6etoHa lll Bupa

70 npouecc 0bpa3oBaHNs B LIEMEHTHOM KamHe (Mog BIUSHUEM MPOHUKAIOLMX B HEro
BELLECTB) COEAMHEHMN, NMeoLMX BonbLuMn 06beM, YeM UCXOAHbIE NPOAYKTLI peakuun, YTo
NPMBOAMT K Pa3pyLUEHMO CTPYKTYPHbIX 3SNEMEHTOB OETOHA, pPa3BUTMIO  BHYTPEHHWX
HanpPsPKEHWA 1 06pa3oBaHNIO TPELLMH B BETOHE.

OCHOBHbIM MPU3HAKOM CMYXWT HAKOMMEHWEe B 3HAUMTENbHBIX KOMMYECTBaX B nopax W
kanunnspax 6eToHa AaHHbIX coeauHeHnin. Hanbonbluee npakTuyeckoe 3HaveHne u3 3 Buaa
Koppo3umn BeToHa nonyunna cynbdartHas 1 cynboantoMuHaTHas KOpPo3us.

OueBnaHO, YTO B peanbHbIX YCMOBWSIX 3KCMnyaTauuy Ha OETOHHbIE KOHCTPYKLW
OOHOBPEMEHHO BO3AEMCTBYIOT pasnuyHble arpeccuBHble (haKTopbl, Bbi3blBaKOLWME, B
Pa3nNN4HON CTEMeHW, KOPPO3UK BCEX YKasaHHbIX BuAoB. Kak npaeuno, Haubonee
WHTEHCWBHO MAYT MPOLECCHI, Bbi3blBatoWmMe koppo3uio |l Buaa. YCTaHOBMEHO, 4TO B
3aBMCMMOCTM OT COCTaBa W CTPYKTYpbl 6€TOHa, BUAA KOHCTPYKLMIA, XapakTepa U BENNYNHbI
paboumx Harpy3oKk 1 YCNOBWIA 3KCNyaTauMM OCHOBHOE paspyluatollee AencTBue Ha BeToH
OKasblBalOT CyfibhamHas KOppo3us; KOppo3us 8blenaqyugaHuem; obweKuciomHas
KOppO3Usi, 8KM0Yas U yarneKucinomHylo; MazHe3uanbHas Koppo3us, Koppo3us 3a cyem
nodcoca U Kpucmannuldayuu conel; 6buonoauyeckas Koppo3us; MHO20KpamHoe
nonepemMeHHoe 3amopaxusaHue U ommaugaHue 800bl 8 nopax 6emoHa; Koppo3usi noo
delicmeueM opeaHu4yeckux coeduHeHUl; ycadka u HabyxaHue UEMEHMHO20 KaMHS npu
USMEHEHUU 8MaXHOCMuU; XumMu4yeckoe eo030elicmeue pPasfiuyHbIX a2pPeccugHbIX 2a308;
pasnuyHble mMexaHu4yeckue go3delicmeus (ucmuparuwee Oelicmgue dguxyuielics 800bl,
wnama u m.n.); ocMomu4eckoe 0asneHue Ha hneHku aenedl.

1.3.4 Knaccudmkaumsa cpeg no cteneHn arpecCMBHOIo BO3AeNCTBUSA

CteneHb arpeccMBHOrO BO3AEACTBMS Ha OETOHbI U Xene300ETOHHbIE KOHCTPYKLM
onpenensetca 019 Kudkux cped - HanM4MeM U KOHLEHTpaLMen arpecCMBHbIX areHToB,
TEMNepaTypomn, BENWUYMHOM Haropa WM CKOPOCTbIO OBWXEHUS KMAKOCTU Y MOBEPXHOCTM
KOHCTPYKLAW 1 3aBUCUT OT NNOTHOCTW GeTOHa; Anst 2a308bIx cped - BUAOM W KOHLEHTpaLMEN
rasoB, pacTBOPUMOCTbIO MX B BOAE, BIAXHOCTHbIO WM TEMNEpPATypon cpeadbl; 619 meepobix
men (conu, aspo3onu, MblfK) - AUCMNEPCHOCTBIO, PacTBOPUMOCTHID B BOAE, BIAXHOCTHI
OKpYXaroLLen cpespl.

[Mo nokasateno OETOHbI YCMOBHO AENATCS Ha TPU BWAa, XapakTepuayoLmecs
BogocodepKaHMeM  BETOHHOM  CMecu  mpu  3aTBOpPeHuM,  Mapkom  BeToHa  no
BOZOHENPOHUL@eMocT 1 BogonornoweHnem 6etoHa no macce. CteneHb arpeccyBHOMO
BO3OENCTBUS XUOKUX CPen 3aBUCUT OT KOHLEHTpaLUuM BOAOPOAHbLIX MOHOB pH, codepxaHue
CBODOJHOM  YrMEKUCNOTbl, MarHesuanbHblX COnel, enkux Lenoyen, cynbgpatos. C
NOHWKEHNEM 3HayeHne pH cTeneHb arpeccMBHOMO BO3AENCTBUS cpedbl Ha BETOH Bo3pacTaerT.
)Kngkue arpeccuBHble cpefbl, COAepXalye YrmeKUcnoTy, akTUBHO B3aMMOLEUCTBYIOT C
LEeMEHTHbIM BeTOHOM, paspywas ero. OOHaKO arpeccMBHOCTb ATUX Cped 3aBWUCUT OT
KOHLLEHTpaLWW YrNeKNCROoTbl U KECTKOCTW BOAb.
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AzpeccusHbIMU 2a3amu SBRSIOTCA: KUCNOPOL, BOAHble napbl, YrMekUCnbIn ras,
amMMuak, CEePHWUCTbIN aHrMapua, CepoBOAOPOA, OKUCHbI a30Ta, XMop, XMOpPUCTbIA BOZOPOL,
(hTOPUCTLIN BOZOPOL,. B 3aBMCHMOCTM OT BMAA U KOHLEHTPALM ra30B ra3oBo3ayLLUHble Cpeabl
ycnoBsHo aenatcs Ha 4 rpynnel: A, B, C, [ (tabn.1)

Yka3aHHble arpeccuBHbIE rasbl — KUCIbIE, W NPW PacTBOPEHWUK WX B Bode 0bpasyoTcs
kncnotel. CTeneHb arpeccBHOCTW PacTBOPOB, KaK M CaMux ra3os, BO3pacTaeT OT rpynnbl A
[o rpynnel [, T.6. N0 Mepe MOBLILEHNS KOHLEHTPALMM pacTBOPEHHbIX ra3oB MCMbITbIBAKOT
BO3[ENCTBME ra30BO3AYLHbIX cped npu Temnepatype o +50°C. [lpu noBbiweHUM
Temnepatypbl Ao +70°C cTeneHb arpeccMBHOrO BO3AEWACTBUA Cpefdbl YBeuyuBaeTcs
NPUMEPHO Ha OAHY CTyneHb. 1o oTHocuTenbHOW BnaxHocT W BCe ra3oBO3AYLUHbIE Cpedbl
OTHOCATCS K OAHOM M3 3-X 30H: CyXoM — ¢ oTHocuTenbHon W<60%; HopmansHon — 61-75%; u
BnaxHon — 6onee 75%. Mo pacTBOPMMOCTW TBEPAbIE CPedbl AENATCS Ha ManopacTBOPUMbIE
(MeHee 2 1/n) 1 xopoLLo pacTBopuMble (Gonee 2 r/n).

OBnactb NpUMEHeHNs PasnYHbIX CTPOUTENbHBIX KOHCTPYKUWA B 3aBUCUMOCTH OT 30Hb
BMNaXHOCTK, TPYnnbl arpeccMBHOCTM W CTENEHU BO3AEUCTBUS ra30BO3AYLIHBIX Cped
onpegeneHa TeXHNYeckUMm HopMaTBHO-NpasoBbIMK akTamu (THIA) Pecnybnuku benapych.

Tabnuua 1 — Knaccudukauus ra3oBo3ayLUHbIX Cpes
HopmatnBHas KOHUeHTpauus rasa (Mr/m3) B cpege rpynnbl

a3
A B C n
COq Mo 2000 Cabiwe 2000 - -
SO2 (cepHuCTbIN 0,5-10 10 - 200 Cabiwe 200
o 0,5
aHrnapua)
HF [o 0,05 0,05-5 5-10 Csbiwe 10
H.S 110 0,01 0,01-5 5-100 Cabiwe 100
(cepoBoaopon)
Okucb a3oTa [o 0,1 0,1-5 5-25 Cablwe 25
Cly [o 0,1 0,100 1 1-5 Csblwe 5
HCI [o 0,05 0,05-5 5-10 Cabiwe 10

B 3aBucumMocTM OT rnybuHbl paspyweHus BGeToHa npu Kopposuy pasnuyarot cnabo-,
CpeaHe- 1 CUMbHO- arpeccuBHbIE CPEedbl, a TaKKe HearpecCuBHbIE Cpeab!.

Tabnuua 2 - Jonyctumas rnybuHa (cm) paspylieHus 6etoHa 3a 50 neT akcnnyatauum

CreneHb arpeccMBHOCTY BOAbI MK KoHcTpykLmm
cpenbl Xene30beToHHbIe BeTOHHbIE
HearpeccuBHas 1 2
CnaboarpeccuBHast 1-2 2-4
CpeaHearpeccuBHas 2-4 4-6
CunbHoarpeccuBHas bonee 4 bonee 6
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B GonblunHCcTBE CliydaeB Ha CTPOUTESIbHbIE KOHCTPYKLNK ,EleI7ICTBy6T MHOFO(ba3Haﬂ
cpena. Hanpvlmep, BO3AyLlWHaA cpeda NPOMbILLIIEHHbIX I'Ipe,El,I'IpI/IﬂTVIVI COOEPXKNT B CBOEM
COCTaBE B3BELUEHHYHO XNOKOCTHYH q)asy B BUAE TyMaHa 1 TBEPAYHO B BULAE MNbIN.

1.3.5 NoA3semMHan (nouBeHHasn) KOppo3usi 6eToHa n xene3obeToHa

Ha arpeccMBHOCTb FpyHTa MO OTHOLUEHMO K OETOHY W Xene3obeToHy BRUSLOT
HECKOIbKO (haKTOpPOB.

1) BnaxHocmb 2pyHma. [pyHT nofpasgensercsa Ha Cyxoi, HOpMarbHbIA W
BNaxHblil. CyxoW TrpyHT BCTpeYaeTCs peako W OnacHOCTU He npeacTaBnser.
HopmarbHbI 1 BRaXHbIA rPYHT cnocobCTBYET yBRnaxHeHWo 6eToHa M xene3obeToHa,
NOSIBNEHNIO B HEM KanumnnisipHOW Bnaru 1 pacTBOPEHNIO aKTUBHbIX COCTaBNSIOLNX FPYHTA
C nocneayLwmM B3auMOAENCTBUEM C COCTABNSIOLMMM LLEMEHTHOTO KaMHS.

2) AzpeccusHocmb 2pyHmosbix 800 (npexae Bcero ux pH).

a) 03EpHble rpyHTOBbLIE BOAbI (pH=6,5-7,4) — HU3Kas KOPPO3NOHHAS aKTUBHOCTD;

6) peyHble rpyHTOBbIE BOAb! (PH = 6-8,2) — cpeaHas KOppO3NOHHAA arpeccuBHOCTD;

B) rpsi3Hble peyHble, BONOTHbIE, 3arPS3HEHHbIE TPYHTOBbIE BOAbI MPOMbILIEHHbIX
npeanpuaTin u ropofo. (pH = 6-8,2) — BbICOKast arpeccUBHOCTb FPyHTa.

3) MepuoduyHocmb nodbémoe 2pyHmosbix 60d. [lpun nogbéme (onyckaHum)
FPYHTOBbIX BOA CO3AAK0TCS YCNOBUS BbIMbIBAHUS! KOMNOHEHTOB U3 LLEMEHTHOTO KaMH$S CO
BCEMU  BbITEKAOWMMM  NOCNEACTBMAMU:  MOBbLILWEHWEM  MOPUCTOCTM  BeTOHa,
HenTpanusauunen GeToHa, KOppo3nenm apmatypbl M pacTpeckmBaHuem OeToHa BLOSb
apmaTypbl.

4) Hanu4ue chunbmpayuu 2pyHmoebix 600 yepe3 6€moH.

5) Coneeol (muHepano2uyeckuil) cocmae epyHma. [lpexge BCEro 370
BennunHa KoHueHtpauum moHoB SOs2- n Cl-, koTopble, nonagas B 6€TOH, HayMHaT
B3aMMOAENCTBOBATb C COCTaBMAOWMMU LEMEHTHOrO KaMHs. B 3aBucumoctn ot
NnoTHOCTM BeToHa codepxaHue cynbdatoB ot 0,5 fo 15 r/kr genaet rpyHT cpegHe- n
BbICOKOArpeCCMBHbIM N0 OTHOLIEHUID K 6eTOHY. Xnopuabl onacHbl Npu KOHLEHTpaLusxX
Bonee 0,75 r/kr.

6) [Mod3emHas Koppo3uss 6emoHa Moxem OCJIOKHAMbCA 3ekmpokoppo3suell.
BnaxHoin G€TOH nnoxo, HO BCE-TAakM NPOBOAWT TOK, MO3TOMY YTEYKM TOKa Wnu
Bnyxgatowmin TOK MOXeT nonagaTb B apmatypy xene3obetoHa. ApmaTtypa HauuHaeT
paboTatb Kak 3a3eMNUTENb, HWXHSAS YacTb apmaTtypbl CTaHOBUTCS aHOAOM W
pacTeopsieTca (okucnseTcd) no 3akoHy ®Papagesd. YcuneHHas Kopposus apmaTtypbl
HWXKHeW YacTu 34aHus NPUBOAMUT K NOTepe Hecyllen CnocobHOCTW (PyHOaMEHTa, 34aHne
0CeaeT, pacTPeCKMBaETCA M paccbinaeTcs.

[ns npefoTBpaLleHWUs SNEKTPOKOPPO3UW HeMb3s UCMONb30BaTb  3aknafHble
9NIEMEHTbI M 3MIEMEHTHI apmaTypbl B KadyecTBe 0OpaTHOrO npoBofda npu CBapke.
ONEeKTPOKOPPO3NA 4aCTO BO3HUKAET TaM, r4e MPUMEHSETCA MOCTOSHHbIA TOK, B TaKMX
cnyyasix HeobxoaMmo npeaoTBpallaTb BO3MOXHbIE YTeyku Toka. [lpu onacHocTu
3NEKTPOKOPPO3UN NPUMEHSIETCS BETOH C MOBBILEHHOW MAOTHOCTLI. Henbas BBOAUTH B
BeToH pgobaBkM TWUMA WMHIMOWUTOPOB KOPPO3WUM, KOTOPbIE MOHMXAKT COMPOTUBNEHME
BeToHa, 3anpellaeTca gonyckaTb 06nuB 6eToHa anekTponuTamu. 3alMTHbIA Coi Noj
apmatypomn JomkeH BbiTb He MeHee 20 MM.
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1.3.6 MpuynHbI KOPpPO3UK
BeToH MMeeT KanuNMsApHO-MOPUCTYH  CTPYKTYPY U MOABEPXEH Hanbonbliemy
BO3JE/CTBUIO arpeccMBHbIX CPE B CPABHEHWM C ApYrMU MaTepuanamu.

Tabnuua 1 - T[lpu3HakW, NpUYMHBI U CTENEHb OMACHOCTW KOppo3uM 6OeToHa W
Xene3obeToHa
Bua kopposu- [Mpn3Haku CteneHb onacHoCTH Mepb! 3aLWnTbI
OHHOrO KOpPPO3uK KOPPO3NOHHOTO
NOBPEXAEHMS NOBPEXAEHMS
1 2 3 4
1. Mopo3Hast llenyweHne  nosepxHocTW, | B 3aBucumoctn ot | 3ameHa
LECTpyKUMS HanmMuMe Ha  MOBEPXHOCTW | rMYOUHbI  OECTPYKUMM | paspyLUEHHbIX
BeToHa BeToHa  ceTkM  TpewwmH, | GeTOHa U MacCUBHOCTY | CrIoéB BeToHa
NONMHOE paspyLLEHME. KOHCTPYKLMM CHIDKEHME | HOBbIM A0BpOKa-
Hecylen CcrnocobHOCTU | YECTBEHHBIM
KOHCTPYKLMKM BNNOTb 40 | BETOHOM.
0BpyLIEHMs.
2. Koppoaus YBenuyeHue obbéma | CHMxeHne  ceveHus | Yoanewue
beToHa B HapyXHbIX CMOEB OETOHA C | KOHCTPYKLUMK, KOPPO3WS | NPOAYKTOB
arpeccuMBHon | 0bpa3oBaHMEM PbIXNIOTO CMOS, | U MOMHOE pas3pyLLEHWE | KOPPO3nK n
ra3oBOM Cpede | He  MMEIOLEro  MPOYHOCTY. | CTanbHOM apMaTypbl. BOCCTaHOBIEHME
(okcuapl cepbl, | Y€Tkas  rpaHuMua  mexay ceyeHus
asoTa) NoBPEXAEHHBIM 7 cTanbHoOM
HEenoBPEXAEHHBIM cnoem apmatypbl n
BeToHa. beToHa.
3. Koppo3sus YBenuyexve 06béMa | CHuxeHune ceveHus | Yoanenve
beToHa B HapyXHbIX CMOEB OETOHa C | KOHCTPYKLMK, KOPPO3WS | NPOAYKTOB
pacTBopax 00pa3oBaHNEM PbIXNIOTO COS, | M NOMHOE pa3spyLLEHUe | KOpPo3uu n
KucnoT He WMEKLIEro MPOYHOCTU. | CTanbHOM apMaTypbl. BOCCTaHOBIEHME
UéTkas  rpaHuua  mexay CeYeHNs
NOBPEXAEHHLIM 7 cTanbHoOM
HEenoBPEXAEHHbIM Croem apmarypsl n
BeToHa. Kopposus apmatypel beToHa.
4. BHyTpeHHsas | OBpas3oBaHue ceTku TpewwmH, | Mpouecc pa3suBaeTcs | BoicywmBaHme
Koppo3us OTAeneHve KyckoB | BO  BCEM  006bEMe | beToHa nnm
BeToHa (¥) pacTBOpPHOW YacTu 6eToHa M | BETOHA, YTO BbI3bIBAET | 3aMeHa
3épeH  3anmonHutens. B | cunbHoe CHUXEHWE | KOHCTPYKLIMK.
OTAENbHbIX Cnyyasix | Hecylen CnocobHOCTM
NOSIBMEHNE HA MOBEPXHOCTM | KOHCTPYKLN
Kanenb BSI3KOrO rens
CUNNKaTOB LLESTOYHbIX
MeTannoB, 0bpa3oBaBLUMXCS B
pesynbTate  KOPPO3MOHHOIO
npouecca.

19




1 2 3 4
5. Kopposus Hanuue Ha nosepxHocTu | OnacHa  CHWXeHWeM | BocctaHoBreHue
CTanbHOM Kene3o6eTOHHON KOHCTPYKUMK | paboyero CEYEHNSs | CeYeHus
apmarypel NATEH PXaBUMHbI, | apMaTypHbIX CTEPXHEN, | apmaTypbl
obpasoBaHue TpewwmH BAOMb | NOTEPEN  CUENSIEHWs | NpUBapKOM
apmartypHbIX CTepXHel. | apmaTtypbl ¢ OeTOHOM, | apMaTypHbIX
[MpnunHon KOPPO3WUW | CUMbHBIM  CHUXXEHUEM | CTEPXHEN,
apmarypel SBNSETCS | HECyLlen CnocoBHOCTH | BOCCTAHOBIEHME
kapboHu3aums 3aLLUMTHOTO | Xene306eTOHHbIX 3aLUNTHOTO Cros
CNos UM NPOHUKaHME B BETOH | KOHCTPYKLMIA BMSOTb A0 | 6eToHa.
COMen Xnopuaos. 0BpyLIEHMs.
6. OnekTpo- Hannune Ha nosepxHOCTM | bbicTpoe CHWXeHue | Yaanexve
Koppo3uns Kene3o06eTOHHON KOHCTPYKLUMK | CEYEeHNst  apMaTypHbIX | UCTOYHMKA TOKa,
CTanbHOM NATeH PXaBYMHbI, | CTEPKHEN BMNOTb [0 | NEKTpUYecKas
apmatypbl obpasoBaHue TpewmH BAOIMb | 06pbIBa n3onauus,
apmartypHbIX CTEepXHeN. 3ameHa
ObpbiB  apmatypbl,  KOHUbI NOBPEXLEHHOM
CTEPXXHEN OCTpbIE. apmaTypbl  Ha
HOBYO
7. buonorvyec- | YeenuyeHue obbéma | PaspylweHne HapyxHbix | YoaneHue npo-
Kasi KOpPO3WUSt | HAPYXXHOMO CMOS LUTYKATYypKM | CFIOEB  LITYKATypku W | AYKTOB  KOppO-
LTYKaTypkM U | unu 6eToHa, obpasoBaHue Ha | B6eToHa, yTpaTta | 3uu, obpaboTka
BeToHa NOBEPXHOCTU  PbIXINOrO  He | AeKopaTUBHbLIX KayecTs | broumnaamu,
(nopaxeHue MMEIOLLEro MPOYHOCTU CIOS, | KOHCTPYKLM BOCCTaHOBIIEHME
rpubamu) N3MEHeHNe uBeTa yTpayeHHoro
(TEmMHOCepBbIN, YEPHbIN, cnost C
KOPWUYHEBBIN). NPUMEHEHNEM
buounaos
8. buonorunyec- | YBenuyenue obbéma | PaspyweHue Ypanenue
Kasi KOPPO3WS, | HAPYXKHOTO Crost LUTYKATYpKM | HApYXXHOMo CNos | paspyLUEeHHOro
BbI3BaHHas unu 6etoHa, obpasoBaHMe Ha | BeToHa NpW  BLICOKOW | Crosl,  3aMeHa
TUOHOBbLIMM MOBEPXHOCTU  PbIXSIOTO  HEe | KOHLEHTpaLuu ero  MAOTHbIM
BaKkTepUs MU B | UMEIOLLLEro  NPOYHOCTK  CNOsI. | CepoBogopoaa Cco | beToHOM,
ceposogopod- | lMpouecc pa3BMBAETCS | CKOPOCTbIO [0 1 CM B | HaHeceHue
HOW cpege NOCMOWHO C YETKOW rpaHuLen | rog,. MOKPbITUI
Mexzay 300pOBbIM n N30MMPYIOLLEro
NOBPEXAEHHLIM BETOHOM. TMna.
Mpumevanne: ()  BHYTPEHHSS  Koppo3us  6eToHa  Bbi3BaHa  B3aWMOAEMCTBUEM

peakLMOHHOCMIOCOBHOrO KpeMHe3EMa 3anorHUTENS CO LienoYamu LieMeHTa, fobaBok, conen
W3 OKpYXatoLLei cpeqpbl.

1.3.7 Koppo3usa apmatypbl B 6eTOHE
Cnepyet OTMETUTb SIBNEHME 3aLLMTHOTO OEMCTBMS BETOHA MO OTHOLIEHWIO K apmaType,
KOTOpPOE BbIPAXaeTcs B CNOCOBHOCTY LLIEMEHTHOIO KaMHs1 NaccMBMpOBaTh CTallb.
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OTcyTCTBME KOPPO3MM CTann B Xene3obeToHe OOBLACHSETCS €€ NacCUBHOCTHIO B
LleNoYHON cpeae. Ecnu e NoBepXHOCTb apMaTypbl OCTAETCS akKTUBHOW (MnW naccuBmpyeTcs
YaCTMYHO) NPW WU3rOTOBNEHUN KOHCTPYKUMM (MO0 B mpoLecce ee akcnnyatauum), To Byget
MMETb MECTO KOPPO3WS apMartypbl.

[Ins coxpaHeHUs MNacCCMBHOrO COCTOSHUS apMaTypHOM CTann B Xene3obeToHe
HeobXxoauM ee NOCTOSAHHbLIN KOHTAKT C NOPOBOMN XMAKOCTHH, MMEIOLLIEN BBICOKYHO LLESIOYHOCTb.
B 0bbl4HOM  nnOTHOM  6eTOHe  HOpPManbHOTO  TBEpAEHUs, MPWUrOTOBAEHHOM  Ha
nopTnaHAUeMEHTe,  CyLleCTBYET  3HAUMTENbHbIA  3anac  rmapokcmaa  Kanbuws,
obecneynBatoLlero wenoyHyro cpegy. OpHako, ecnm LeMeHT COLepXUT OnpeaeneHHble
aKTUBHbIE rapaBnuyeckme 0o6aBkM, TO 3HAYMTENbHAs YacTb rMAPOKCMAA KanbLusi MOXET
MU CBSI3bIBAETCA. ITO CBSA3bIBAHWE MHTEHCMAUUMPYETCS Npu Tennosoit 06paboTke beToHa,
YTO NPUBOANT K CYLLLECTBEHHOMY CHKEHUIO LLIENOYHOCTI MOPOBOW XMAKOCTMU.

B cBSi3u € 3TUM, criedyeT OTMETUTb, YTO TOTO CYLLECTBYIOT BETOHbI, KOTOPbIE, CaMu MO
cebe, He MoryT obecneunTb COXPaHHOCTbL apMaTypbl N0 PaCCMOTPEHHOMY MeXaHu3My, TaK Kak
NMEIOT NMOHWKEHHOE 3HAYEHME LLENOYHOCTW NOPOBOM XKMAKOCTU. K HUM OTHOCSTCS LIEMEHTHbIE
WK CUMKaTHble OEeTOHbl aBTOKMABHOMO TBEPAEHMsl, OEeTOHbl Ha  MMNCOLEMEHTHO-
nyuuonaHoBom BsxylieMm. CoxpaHHOCTb apmaTypbl B Takux ©OeToHax obecneunBaetcs
HaHeCeHMeM Ha apmaTtypy CrneuuanbHblX 3alMTHBIX MOKPLITUA:  LEMEHTHO-OUTYMHBIX,
LLEMEHTHO-NOMNCTUPOIBHBIX, LLEMEHTHO-NATEKCHBIX W Ap.

1.4 Koppo3usi KaMeHHbIX U KepaMU4YeCKUx matepumanoB

OU3NKO-XMMMYECKMe CBOWNCTBA MPUPOLHLIX KaMEHHbIX MaTepuanos OnpeaensTcs
CBOMCTBAMM TOPHbIX MOPOA, (M3BEPKEHHBIX, OCALOYHbIX U MeTaopuyecknx), 13 KOTOPbIX
OHM NOJTYYEHbI.

3BepxeHHbIe KpucTannmnyeckne n CTeKNOBMAHO-aMOPHbIE NOPOAbLI UMEKOT XOPOLLYH
KMCMOCTOMKOCTb, [LOCTaTOYHY) CTOMKOCTb K OEWCTBMIO LUESoYEN, a TaKkKe BbICOKYH
MOPO30CTONKOCTb. OHM LWMPOKO NPUMEHSIOTCS B CTPOUTENLCTBE 34aHUA U COOPYXEHUN, B
0COBEHHOCTU NpK YCTPONCTBE (DYHAAMEHTOB, CTEH, NEPEKPLITUN U APYTUX KOHCTPYKLMA.

OcapoyHble mopodbl Takke LMPOKO MCMOMb3YKTCA B CTPOUTENLCTBE, HO OHWU HE
OTNNYaIOTCA BbICOKOW KOPPO3WOHHOW CTOMKOCTbIO (KPOME NecKa W rpasusi, COXpaHUBLLIMX
CBOMCTBA MEPBUYHbIX NOpoa M 0bnagatoLmx BbICOKOM KMCMOTOCTOMKOCTBIO M [OCTAaTO4HOM
LLLENOYECTONKOCTBIO).

N3 wmeTamopduyeckux nopod Haubonee pacnpocTpaHeHbl B CTPOUTENbCTBE
necyaHuku, kBapuuTbl U Mpamop. OHM 0BnagalT NPUMEPHO TaKUMKU Ke XUMUYECKUMU
CBOMCTBaMM, KaK 1 Te Nopodbl, N3 KOTOPbIX OHU 0Bpa3oBanucb. KopposnoHHas CTOMKOCTb
NecyaHWKOB 3aBWCWT rNaBHbIM 0Bpa3oM  OT xapaktepa  NPUPOLHOTO  LIEMEHTa,
CBAI3bIBAIOLLEr0 NecyaHblil, B OCHOBHOM, KBApLEBbIN CKeNET 3TOr0 Matepuana (Hanpumep,
W3BECTKOBbIE MEeCYaHUKM — KUCIOTOCTOMKM WM [OCTATOYHO LLUENOYECTOMKU, a Kenesuctble
NecyYaHWKN BbICOKOM KOPPO3MOHHON CTOMKOCTBIO HE OTNNYALTCA).

MopOo30CTOMKOCTb, BOAOCTOMKOCTb M YCTOMYMBOCTL K AENUCTBUIO COMEBbLIX PACcTBOPOB Y
NecyaHuKoB 3aBWUCUT OT WX MOPUCTOCTM U MpUpodbl LEMeHTUpyowmx Belects. [lpu
YyepeLoBaHUM CMAYMBAHUSA U BbICbIXaHWUS CTOWKOCTb MeCYaHUKOB Npu 3aMep3aHny 3aMeTHO
CHUXaeTCs, 0COBEHHO, ECAN B HAX NPUCYTCTBYIOT IMUHUCTbIE NPUMECH.
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Keapuyumsi  (pa3HOBMOHOCTb  MECYAHMKOB) COCTOAT U3  3epeH  Keapua,
CLEMEHTUPOBAHHbLIX KPEMHWUCTBIM LIEeMEHTOM unu 6e3 LemeHTauuu (KpucTannuyeckue
KBapUMTbl) — 06nafatoT BbICOKOM KMCMNOTOCTOMKOCTBIO M CTOMKOCTBIO K AENCTBUIO LLeNovei.

Mpamop - pasHOBWOHOCTb W3BECTHAKOB U JonomuTtoB ¢ 3epHamu CaCOsz wnu
MgCO3-CaCQOs, ckpenneHHbIX HEenoCcpencTBEHHbIM clenneHnem KpuctanioB. OH LUMPOKO
NPUMEHSETCA B BMAE MOMMPOBAHHbIX NNWT, ONOKOB, NAMTKM M Ap. B KayecTse
0bnuyoBoYHO—-AEKOpaTUBHOro  matepuana. OpHako  mpamop, O0COBGEHHO Ha
HENONMPOBaHHbIX MOBEPXHOCTAX, He 0BnagaeT BbICOKOM KOPPO3WOHHOM CTOMKOCTHIO U
paspyLiaeTcsl, ECNM B BO3aAyXe UMETCS cepHucTble rasbl (SO2, SO3).

CunukamHbIl Kupnuy u  Opyaue cunukamuble u3denus. CuUnuKaTHbIA Kupnny
W3roTOBMSIETCA W3 CMECU KBapLeBoro necka, cogepxawero He meHee 90% SiO2, u
BbicTporacsiencs nssectu. Mocne aBToknaBHoM 06paboTKM M3BECTU N KPEMHE3eMa necka
KMPNWY OTBEpAEBaET, NpeBpaLLasch B ’MAPOCUNNKAT KanbLns No peakyum:

Ca(OH)2 + Si02 — Ca0-SiO2:H20

[MpucyTCTBME B CUAMKATHOM KMpMWYe OKcuaa Kanbumst (M3BECTM) aenaeT ero
KOPPO3WOHHO HECTOMKMM [Jaxe NpOTWB Cnabblx BOAHLIX PACTBOPOB MMHEpasbHbIX W
OpraHu4ecknx KucnoT (0COBEHHO NpW MOBLIWEHHOW BAAXHOCTK). CuIMKaTHBLIM KUpNWY
Henb3s 3KCNNyaTMpPOBaTh 1 MPU NOBbILLEHHbIX TemnepaTypax T.K. npu 600°C n 6onee B Hem
3HAUNTENbHO PACLUMPSIETCS OKCUA KPEMHMUS, YTO NPMBOAUT K Pa3pPYLLEHWIO KUpNMYa.

Kpome cunukaTHOrO Kupnuya, B CTPOWUTENBLCTBE LUMPOKO MPUMEHATCA Apyrue
CUNUKaTHbIE U34ENNs — CTEHOBbLIE OMOKM, 0BNNLOBOYHLIE MANTLI, CTYNEHU K Ap. HecMoTps
Ha 0COBGEHHOCTU TEXHOMOMMM NPOW3BOACTBA OTAESbHBIX U3AENNA U Pa3HYI0 WX MPOYHOCTb,
(DM3NKO-XUMUYECKMNE U KOPPO3MOHHbIE CBOWCTBA 9TUX MaTepuarnoB TakMe Xe, Kak y
00bIYHOrO CUAMKATHOTO KMpnKnya.

Kepamuyeckue mamepuanbl. BOMbLWMHCTBO KepaMUYeCcKUX MaTtepuanos, O0COBEHHO
NMOTHbIE, MMEKOT XOPOLLYI0 KOPPO3MOHHYK CTOWKOCTb K KACMOTaM U YAO0BNETBOPUTENBHYHO
— K pactBopom ulenoven. OgHaKo OObIKHOBEHHBIN [IIMHAHbLIA KAPMKUY, COCTOSILLMM B
OCHOBHOM 13 KpeMHe3emMa W [NMHO3eMa, He CTOeK NPOTUB [AEUCTBUS BOAHbIX
pacTBOPOB LIENOYei, a Takke pacTBOPOB MUHEPAmnbHbIX W OPraHUYecKUX KMChoT,
06pasyoLMX C rMMHO3EMOM JIErKOpacTBOPUMbIE, BbIMbIBAEMbIE COMM.

ECTECTBEHHO, YTO HE3aBUCMMO OT XUMWUYECKMX MPOLLECCOB, YBMaXHEHME KMpnnMya camo
no cebe CHWXaeT ero NMPOYHOCTb N MOPO30CTOMKOCTb. [103TOMY XUMUYecKas N pusnyeckas
KOppo3us  mopaxaeT nMpexne BCEro Mecta, MOABEPXEHHble  CUCTEMATUYECKOMY
YBNaXHEHNI0: (DYHAAMEHTbI, CTEHbI BMAXHbIX MOMELLEHUA.

Kepamuyeckne nnutku OGnarogaps BbICOKOMY COAEPXaHWO antoMUHOCUIMKATOB
CTOMKM K OENCTBMIO OOMbLWMHCTBA OPraHUYECKUX W MUHEpanbHbIX KUCMOT (Kpome
NNaBMKOBOM). WX YCTOMYMBOCTL K AEACTBUIO paCTBOPOB LLENOYEN 3aBUCUT OT COCTaBa
NAIOTHOCTU NANUTKN.

2. MEPbI NO 3ALWMUTE BETOHA OT KOPPO3UU
CywecTsyeT psg metonoB 6opbbbl C KOpposuen, ogHM MeToabl 6opbbbl HaYMHaKTCS
eLle Ha Ha4yanbHOM 3Tane NpUroTOBNEHNS GETOHHOM CMecH, Apyrie MeToabl HanpaBMneHbl Ha
YHUYTOXEHME MPUYMH U NOCNEACTBUN Kopposun. K mpumepy, Ha CTaguu M3roTOBREHWS
BeTOHHON CMecH, B Hee [00aBNSOT UHIMOUTOPLI U pag Apyrux 4obaBok, bnarogaps KOTOPbIM
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B MeCTe KOHTaKTa apmatypbl M 6eTOHa CO34aeTCs TOHKWA CROW OKCUOHOW MMEHKK,
3alMLaLLmin OT pXaBreHuo. Takke NPy U3roTOBEHMM Xene300eTOHHbIX  KOHCTPYKLMM
cnefyet NpoBOAWTL apMUPOBaHWE B 3aBUCUMOCTM OT cOCTaBa BETOHHON CMeCK, TaK Kak npu
HEeCOOTBETCTBMM COCTaBa BeTOHa 1 apMaTypbl MOXET BO3HUKHYTb KOPPO3WS,

Kpome OCHOBHbIX METOAOB 3alWTbl apmatypbl M caMoro 6eToHa CyLWecCTBYHT
BTOPWUYHbIE METOAbl 3alWTbl, 3TO HAHECEHWE OnpeferieHHbIX 3alMTHbIX COCTaBOB [N
NPONUTLIBAHWS NOBEPXHOCTU BeToHa. Kaxablii U3 CyLLECTBYIOLMX METOLOB He obecneynsaeTt
NOSTHOW 3aLLMTbI 1 NO3TOMY 3aluMTa AOSMKHA ObITb KOMNIIEKCHOW, TO €CTb COYETaloLLen cpasy
BCE BMIbl M METOABI 3aLLNTLI.

Takum obpasom, Ans 3awnTbl 6ETOHA M MOBbILEHWS €ro AONTOBEYHOCTU chedyeT
NPUMEHSTb U NEPBUYHYIO, N BTOPUYHYHO 3aLLNTY.

K MeTogam nepBMYHOM 3alUnTbl OTHOCMTCS BBEAEHWE PasfiMyHbIX MOAUDULMPYHOLLMX
no6asok. OHW MoryT BbITb MRacTUMLMpytoWme, cTabunusnpyoLme, BOSOYAEpPKMBALOLLME, a
TaKkkKe perynupytoLmne cxaaTbiBaHne 6ETOHHbIX CMECEN, UX MOTHOCTb, MOPUCTOCTb U T. 4.

K MeTogam BTOPMYHOM 3aLLMThl OTHOCUTCS HAHECEHUE Pa3IMYHBIX 3aLUMTHBIX MOKPBITUN.

* BuoyudHble Mamepuanbl — YHAYTOXAIT W NOAABNAT rpubkoBble 0bpa3oBaHNs Ha
BETOHHbIX KOHCTPYKUMSX. [MpuHUMN AEeACTBMA 3aKNYaeTCs B MPOHUKHOBEHUM XUMUYECKM
aKTUBHbIX 3NTIEMEHTOB B CTPYKTYpY BETOHA, 1 3anOSTHEHUN UMW MUKPOTPELLIMH 1 NOp.

* OKneeyHble NOKPbIMUS — NPUMEHSIOTCS NP BO3AEACTBUM XUOKUX cpes (K npumepy,
ecnu BeToHHas cBasi nogTannmMBaeTcs NoA3eMHbIMU BOAaMM), B IPYHTaX, @ Takke B KayecTBe
HEenpoOHMLAEMOro noacnos B  OBMMLUOBOYHLIX MOKPLITUAX. ITO MOryT ObiTb  PYIIOHbI
HedbTebuUTYMa, NONMaTUNEHOBas MIEHKA, NONUU300YTUNEHOBbIE NNACTUHBI U T. M.

* YnnomHusowue nponumku — npuaatoT 6eTOHy BbICOKME rMAPOhObHbIE CBOMCTBA,
PE3KO MOBLILWAKT BOLOHEMPOHMLAEMOCTb W CHUXKAKOT  BOAOMOIMOLWEHE  MaTepuana.
Bnarogaps aTMM CBOWCTBAaM WX MPUMEHSIOT B YCIOBKSX NOBbILIEHHON BIIAXXHOCTU 1 B MECTaX,
roe npucyTcTByeT HeobxoauMMocTb obecrneveHusi cneumanbHblX CaHUTapHO-TUIMEHNYECKNX
TpeboBaHu.

 JlakoKpaco4yHble, 8 mMOM 4Yucne aKkpusoeble noKpbimuss — 06pasylT
aTMOCCePOCTOMKYIO, MPOYHYIO U [OSITOBEYHYI 3alluTy. Hanpumep, akpunosble martepuansl
NpenoTBpaLLlaoT paspylleHne, co3daBasi MOMMMEPHYH nNneHky. Ewe oaHuM  nmocom
nogobHoro metoaa 6opbbbl C KOPPO3WUA SBMSIETCA 3alyMTa MOBEPXHOCTW OT TPUOKOB K
MUKPOOPraHW3MOB.

* JlakokpacoyYHble MacmuyHble NOKPbIMUS — UCNIONb3YITCA NPY BO3AENCTBUN XNOKNX
Ccpea, a Takke Npu HenocpeacTBEHHOM KOHTaKTe BeToHa C TBEpPAON arpecCUBHOM Cpeson.

AHTUKOPPO3UIHBIE MOKPBITUS MOXHO MPUMEHSTb Besfe, rae CywecTyeT nopobHas
HeobxoamMMocTb Ans BeToHa. KOHCTPYKUMM M3 3TUX MaTtepuanoB BCTPeYaloTcs B nofax u
CTEHaX XWIblX NOMELLEHUI, PyHAAMEHTE, rapaxHbIX KOMMMEKCaX, OpaHxepesix, Tennmuax,
OYUCTHBIX COOPYXKEHUSIX, KOMMeKTopax. Takke npu Bblbope 3alWMTHbIX CPeAcTB cregyet
YUYUTbIBaTb OCODEHHOCTM BO3LENCTBMS Cpefdbl, BO3MOXHOE (DU3NYECKOE W XUMUYECKoe
BO3[ENCTBIE Ha BETOHHbIE U Xene300eTOHHbIE CTPOUTENbHbIE KOHCTPYKLMN.

Mepbl no 6opbbe ¢ kopposuen betoHa Ill Buaa (cynbtatHon n cynbhaantoMuHaTHOM) —
CTPOrMA KOHTPOMb KayecTBa Chblpbs AN MPOM3BOACTBA OETOHHBIX M Xene300eTOHHbIX
KOHCTPYKLMA (LeMEHTa, cofepXaHus Cynbg)aToB M XMOpWAOB B BOAE, NMPUMEHSEMON Ans
3aTBOPEHMS BETOHHON CMECH).
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NPAKTUYECKAA YACTb

1. TexHuka 6e3onacHoOCTH

[pn  BbINOMHEHWW nabopaTopHOW paboTbl CTYAEHT OOMKEH YMETb NpaBMIbHO
obpawatbCs C XMMUYECKOW nocygon, cobntogatb 0cobyd OCTOPOXHOCTbL Mpu paboTte C
aneKkTpoobopyaoBaHNEM, ra30BbIMM  rOpenkaMu, edkMMW  BellecTBamu, pacTBopamu
9NEKTPONUTOB, 3HATb MEPbLI NEPBON MEANLIMHCKON NMOMOLLM.

Pabota co cteknsaHHON nocyaon. OCHOBHLIM TpaBMUPYHOLLMM hakTopom npu pabote
CO CTEKISAHHON XMMMUYECKON NOCYO0N SBNSAKTCA OCTPblE OCKOSKM CTeKna, CnocobHble Bbl-
3BaTb nopesbl Tena pabotatowero. Mo aTon npuynHe cnegyet cobnogatb 0coby 0CTOPOX-
HOCTb NMPU UCNOMb30BaHUN Takon nocyabl. Ecnu xe Bo Bpems paboThl CTeknsHHas nocyaa
BCe Taku pa3bunacb, To He0bX0AUMO NPEANPUHATL CrEAYHLME MEPbI.

Mepsas nomowb. py nopesax pyk Uin Apyrux yacTen Tena CTEKNOM crneayet yaanutb
W3 paHbl MeSKe OCKOSIKM, MOCIe Yero npombITb ee 2%-M pacTBOPOM NepMaHraHata Kanus
WK 3TUMOBBLIM CMUPTOM (UM APYrM  @HTWUCENTUKOM), CMa3aTb Kpas paHbl MOAHOW
HaCTOMKOM M 3abuHTOBaTb. Hi B KOEM Cyyae He NpoMbiBaTh nopes Bogon! Mpn nonagaHum
OCKOMNKOB CTEKNa B rrnasa v B Cry4asx TSXeNblX paHeHWn (0COBEeHHO sipu nopesax apTepuit)
nocre okasaHus Nepeon NOMOLLM HEMEANEHHO Bbi3BaTh Bpaya.

Mpu y6opke paboyero Mecta OCKOMKM pa3buTon nocyabl BO U3bexaHne nopesos Henb3s
cobumpatb ronbIMK pykamu, Hy)XXHO UCMNONb30BaTh LLETKY U COBOK.

PaboTa ¢ anektpoobopynoBaHueM. 1OCTOSHHLIA M, OCOOEHHO, NEPEMEHHbIA 3reK-
TPUYECKMIA TOK CMOCOBEH BbI3bIBATb pa3HOOBpa3Hble NOpaxeHWs. DNEeKTPUYECKUin ToK, npo-
X0 Yepe3 XMBOWM OpraHu3M, OKasblBaeT TEPMUYECKOE (OXOru), 3neKTPOXMMUYECKoe
(pa3noxeHue KpoBW C HapyLUeHWeM ee cocTaea) M Buonornyeckoe Bo3aencTemne. Yenosek
OLLyLLaeT NOCTOSAHHbIN 3N1IEKTPUYECKUI TOK, UMetoLwnin cuny 5 - 7 MA, nepemeHHbin - 0,5-
1,5 MA. TToaTomy npu paboTe C anekTpuyeckuMm TOKOM Heobxogumo cobropate BCe Mepobl
NpefoCTOpPOXHOCTW. KaTteropuyeckn sanpelyaeTcs KacaTbCsl pykamu 4acTi anekTponpubo-
POB, Haxo4aLMecs nog HanpshkeHneM. [ns npefoTBpaLleHns aneKkTpoTpaBMaTu3Ma npume-
HAETCA aNeKTpuyeckas U3oNALUMS OTKPLITbIX TOKOBEAYLUMX YacTen npubopos, 3allMTHOE 3a-
3EMIeHNe, 3aHyneHne, 3alMTHOE OTKITIOYEHKE U T.4.

[Tepsass nomowib. py nopaxeHU 3MEKTPUYECKUM TOKOM CrhefyeT HEMELIEHHO Bbl-
KMOYMTb TOK PYBUIbHUKOM Mnn nepepybutb npoBog. 3aTeM credyeT OTAeNWUTb NocTpagas-
LIEero OT 3nekTpuyeckoro npubopa 1nu NpoBoda, YTO HYXHO AenaTb B PE3NHOBLIX nepyar-
Kax UK Npu NOMOLLM CyXOil BEPEBKYW (CyXOi LUEPCTSHON TKaHM). bpaTb nocTpagaBLUero He-
obxoammo He 3a Teno, a 3a o4exay.

Ecnn nocTpagaBwuin HaxoauTCs B CO3HAHWW, UMEET YCTOWYMBOE [AbIXaHue W MysbC,
ero cnegyert yNoXuTb, PacCTErHyTb OfeXay, CTECHSIOLYIO AblXaHWe, co3haTb NPUTOK CBEXe-
ro BO3ayxa, pactepeTb W COrpeTh Teno n 06ecneynTb NOSHbIA NOKOW.

Ecnn noctpagasLumii NOTEPSN CO3HAHWE W AbIWWUT Peako, CYAOPOXHO, CO BCXNUMbIBA-
HWeM, a OblXaHWe NOCTENEHHO YXYALWAETCA UM NpekpaLlaeTcs, To He0OX0AMMO HeMeaNeHHO
BbI3BaTb Bpaya 1 [0 ero npubbiTUs fenatb UCKYCCTBEHHOE AblXaHWe M HEMPSAMOW Maccax
cepaua. [ns atoro nocTtpagaBLero OCBOOOXOAKT OT CTECHSILWEN AblxaHue onexabl,
yaanswT 130 pTa NOCTOPOHHME NPEAMETbI, €CIIM POT CTUCHYT, PACKPbIBAKT €ro, BblABUHYB
HVKHIOK YEMKCTb MW OCTOPOXKHO pa3xas 3yBbl AOLLEYKON, METANIIMYECKUM NPEMETOM.

24



Bo Bcex criyyasix nopaxeHus anekTpU4eckum TOKOM Heobxoaumo obs3aTensHO Bbi3bl-
BaTb Bpaya - He3aBNCUMO OT COCTOSIHUS NOCTPaZaBLUEro.

PaboTa ¢ razoBbiMM ropenkamu. a3 obpasyeT ¢ BO3AYXOM B3pbIBOOMACHbIE CMECH.
[ToaToOMy MpU UCMNOb30BaHWM NPUPOAHOMO rasa Heobxoaumo cobnogate MakCMMarbHYH
OCTOPOXHOCTb. [lepes Hayanom paboTbl €  rasoBbIMM  FOpenkamum  Heobxogumo
O3HAKOMUTLCS C UHCTPYKLMEN Mo UX akcnnyatauun. Bo nsbexaHue oxora Henb3s kacatbCs
pyKaMu HarpeTbix NpobUpoK, BEPXHEN YaCTUM ra30BOM rOpPesIku.

[Mepsas nomowb. Mpu oXorax NErkom CTeneHn THKECTU HEODXOAMMO Ha MOpaXeHHoe
MECTO HarnoXuTb MOBA3KY, CMOYEHHYIO 2% pacTBopa nepmaHraHata kanus. lpu oxorax
CpefHel CTEeNeHn TSXEeCTU Ha NopaxeHHOe MECTO HaKnadblBAaeTCs CTepusibHas noBs3ka.
[MocTpagaBLUero HYHO CPOYHO JOCTaBUTL B MEANLMHCKOE YYpeXaEHMe.

[pu OTpaBreHMM rasom NOCTPagaBLIEMY HYXHO 0BECNeYnTb CBEXNIA BO3AYX.

Pabota ¢ anekTpoHarpeBaTefibHbIMM  npubopamu. [lpu  KUCMNONb30BaHWM
aneKTpoHarpeBaTenbHbIX  npubopoB  Heobxoaumo  cobmogatb  MaKCUManbHY
OCTOPOXHOCTb. [epeq Havanom paboTbl ¢ HUIMKU HEOBXOAMMO O3HAKOMUTLCS C UHCTPYKLMEN
no ux akcnnyatauuu. Bo wn3bexaHne TepMWUYECKOro OXora Hemnb3s KacaTbCs pykamu
HarpeBaTenbHbIX 3NEMEHTOB 3NEKTPUYECKOMN MIUTKN.

[Mepgas nomowb. Mpu oXorax NErkonm CTeneHn THKECTU HEODXOAMMO Ha MOpaXeHHoe
MECTO HaNOXMTb MOBSA3KY, CMOYEHHYIO 2% pacTBOpa nepmaHraHaTta kanus. [pu oxorax
CpefHen CTEMNeHN TSHXKECTM Ha MOpaXeHHOe MEeCTO HaKknablBaeTCs CTepusibHas noBsska.
[MocTpafaBLUEro Hy)XHO CPOYHO JOCTaBUTL B MEAULMHCKOE YYpEXOEHNE.

CepHas kucnorta. [lpeactaBnseT onacHOCTb, Tak Kak Bbli3blBaeT CUSbHbIE XUMUYECKME
OXOru ¥ NPW BHELUHEM BO3AENCTBIM, U NpU nonagaHum BOBHYTPb.

[Tepeasi nomows. Mpn nonagaHuy KUCNOTbl HA KOXY MECTO NOpaXeHUs HeMeaSIEHHO
NPOMbITb OOMbLWMM KONMYECTBOM BOAbl, NPOAOIIKUTENBHOCTE 0OMbIBaHMs 10-15 MuMHyT.
3aTem nopaxeHHoe MecTo 0bpaboTatb 2%-HbiM PacTBOPOM NUTLEBOW coAbl. B cnyyae no-
paxeHus rnas - obunoHoe NpoMbiBaHue Bogom B TedeHne 10-15 MuHyT. Mpu nonagaHum ku-
CNOTbI BOBHYTPb - 0BUINbHOE NUTLE, BbI3biBaTb PBOTY. OBPaTUTLCS 3@ NOMOLLLIO B MEANLMH-
CKOE yuYpexaeHve.

Mmapokenabl HaTpua U kanua. MNpy nonagaHuM Ha KOXYy, CIM3KUCTble 0BOMOYKM 1,
0COBEHHO, B rnasa BO3HWUKAKOT CUMbHbIE XUMUYECKUE OXOTH.

[Mepeasi nomows. lNpy nonagaHMy Ha KOXY PacTBOPOB LLENOYM MECTO MOPaXKEHMS
HEeMEeAJIEHHO NPOMbITh OOMbWKUM KonnyecTBOM BoAbl B TeveHne 10-15 mMuHyT. 3aTem Ha
NOpPaXXEHHOE MECTO MONIOXMTb MPUMOYKY 2%-HOr0 pacTBOpa YKCYCHOM KUCNOTbl. [pu
nonagaHum pacTBoOPOB B rM1a3a - HeMe[IeHHOe VHTEHCUBHOE NPOMbIBaHWE BOLOW B TEYEHUE
OSIUTENBHOrO BPEMEHM, 3aTeM, B 0bs3aTenbHOM nopsgke, obpaTuTbCs 3a MOMOLUBK B
MeMLMHCKOE yYpexaeHue.

Conu MHorumx metannoB o06nagalT 0OLWETOKCUYECKUM [OENCTBUEM U CMOCOOHBI
nopaxarb pasnnyHble OpraHbl YeNoBeYeCcKoro opraHuama.

lMepsasi nomowp. [lpn nonagaHWM Ha KOXY BOAHbIX PacTBOPOB COMed MeTasnoB
crnegyet HEMeAJSIeHHO NPOMbITb NMOPaXeHHOe MeCTO BOoMbLUMM KONMYecTBOM Bogbl. [Mpu no-
NafaHWy pacTBOPOB COMeN BOBHYTPb CreAyeT Bbi3BaTb PBOTY M 3aTeM 06paTUTLCS 3@ NOMO-
LbHO B MEANLMHCKOE YUpexXaeHue.
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2. IABOPATOPHAA PABOTA
LUenb paboTbl: uM3yyeHMe OCHOB  (DU3NKO-XUMUYECKMX MPOLIECCOB  KOPPO3UK
MUHEPanbHbIX CTPOUTENBHBIX MATEPUarnos.

B kauecTtBe 06pa3LoB B nabopaTopHbIX OMbITax MOryT 6bITb UCNOMNb30BaHbI CeaytoLme
MaTepuanbl; KEPaMUYECKUA W CUNMMKATHBIA KUPNUY, NPUPOAHbIE KamHW, Men, Mpamop,
obpasupbl rasocunukaTHblx 0nokos, acbecToueMeHTHbIX Tpy® W nuctoB, OeTOHbl Ha
LEMEHTHOM BSDXYLLEM K Ap.

OnbIT Net

WU3YYEHUE ArPECCMBHOIO BO3OENUCTBUA PA3BABIJIEHHbIX
HEOPIAHUYECKUX U OPFTAHWYECKUX KUCNOT HA MUHEPAITIbHbBIE MATEPUATDbI

M3gecmHo, ymo okcuOb! yenepoda, asoma, cepbl U Ap. 8x005m 8 cocmag npodykmos
20peHUs pa3nuyHbIx 8udos monsnusa. Peazupys ¢ ammocghepHol enazoli oHU 0bpasyrom
coomgemecmeytolue Kucnombl, Komopble ebinadaom 8 8ude «KUCIOMHbIX Aox0el» Ha
NOBEPXHOCMb  Pa3NUYHbIX  Mamepuanos,  6bi3bleas  agPeccugHOe  KOPPO3UOHHOE
gosdelicmeue, KOmMoOpoe nposienisemcs mem curbHee, yem bonee pacmeopumbl 8 gode
obpa3syrowuecs coru.

1. MomecTuTe B NPOBUPKY (MNK B XMMWUYECKUI CTakaH) HebonbLLoW 0bpasel, Mpamopa.

2. [lobasbte 5 mn 0,1M pactBopa cepHon kucnotbl HoSOs (MMMUTALUMS «KMCIIOTHOMO
[OXAA»), KOTOpas npespallaeT kapboHaT KanbLus B pacTBOPUMbIN MMNCOBbI KAMEHb:

CaCO3 + HaSO4 + HO — CaSO42H,0 + CO;

3. 3anuwmte cBOM HabntogeHns U ypaBHeHue peakuyun. O6BACHUTE, NOYEMY
Habrnogaembli NPOLECC XMMUYECKOW KOPPO3UM YCUITMBAETCS KOPPO3UEN (hU3NYECKON,
yunTbIBast, 4TO 0Opasywmincs runc ysennyunsaetca B obbveme Ha 10-15%.

4. [oBTOpUTE OMbIT C MPAMOPOM, UCMOMb3YS B KAYECTBE arpecCuUBHON Cpesp!:

- pasbasneHHyto consHyto kucnoty (HC);

- pasbasneHHy a3oTHyto kucnoty (HNO3);

- pasbasneHHyt ykcycHyo kucnoty (CH3COOH);

- Apyrue pa3baBreHHble OpraHMYeckie KUCIOTbI MO 3aJaHnto npenoaasaTtens.

3anuwnTe cBou HabntogeHUs (MIHTEHCUMBHOCTbL M CKOPOCTL NPOLLecca B KaXA0M Cryyae)
W ypaBHEHWe peakLuu.

CpenaiTe BbIBOA, Kakas U3 pa3baBfieHHbIX KACMOT B KA4eCTBE «KUCMOTHOMO LOXASY
sBnsieTcs 6onee arpeccMBHOM Cpeaon Ang Mmpamopa.

OnbiT Ne2

U3YYEHUE MPOLECCOB KOPPO3MW CTPOMUTEIIbHbIX MATEPUAIOB MNoAd
OEWCTBUEM MUHEPANbHbIX YIOEPEHWUA U CONEBLIX AHTU®PU3OB

OuvegudHo, 4mo nonadaHue Kucrom 8 CmpoumesbHble Mamepuarns! 6bi3bleaem
obpasosaHue coomeemcmeyrowiux conel. OdHako, conu camu no cebe Mo2ym S8nIsMbCS
4acmbl0  KOPPO3UOHHOU cpedbl 8 Mecmax UX NPOMbIWIEHHO20 — NPou3so0cmea,
CK1adupoBaHUsi Unu NPUMEHEHUs!, Hanpumep 8 Kayecmee MUHepasibHbIX yoobpeHul unu
COJ1E8bIX @aHMUGPU308.
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Cynbpat ammoHust (NH4)2SO4 nponsBoanTes B HOMbLLUMX KONMMYECTBAX TaK Kak SBMSeTCs
XOPOLUMM M LUMPOKO WCMOMb3yeMbIM a30THbIM YaobpeHuem. MMpu NOBbILLEHUM TeMnepaTypbl
BO3MOXHO €ro B3auMogencTaue c ruapokcugom kanbumst Ca(OH)z, Bxogswmm B coctas
CTPOUTENbHBLIX MATEPUAroB Mo CXEME:

(NH4)2SO4 + Ca(OH), [0 t — CaS0s *2H20 + 2NH3 1

1. NMomectute B npobupky 2-3 mukpownatens cynbgata ammonust (NHs)2SOs u
nobaebTe 5 Mn HacklweHHoro pacteopa Ca(OH)..

2. AKKypaTHO HarpemnTte cogepxumoe nNpobupku B NnaMeHW ropesikin (Unu Ha BOASIHOM
BaHe), 0TMeYas NPOUCXOAALLME B HEN M3MEHEHUS. 3anuLUTe ypaBHEHWe peakuun U CBOU
HabmogeHus. (ONbIT MPOBOANTL B BbITAXKHOM LLUKA®Y!).

3. CpenanTe BbIBOA, K KakUM MOCMEACTBUSM MOXET NnpuBecT obpa3oBaHue LaHHbIX
NPOAYKTOB  peakuwn. KakoBbl MPUYMHBI  BO3MOXHOTO  KOPPO3WOHHOTO  paspyLUeHus
CTPOMTENbHBIX MaTeEPUaroB B 3TOM Cryyae?

OnbIT Ne3

KOPPO3WA NOA4 AENCTBMEM MATHE3WANBHbIX NPUPOOHbLIX BOA,

[TpupoOHble 80061 Mo2ym codepxamb 60/bWOoe Konu4ecmso pacmeopeHHbIX comell
MazHUsi (cynbghamos U xnopudos). SHauumesnbHoe codepxaHue amux conell XapakmepHo
0N MHo2uX 2pyHmosbIxX 800, @ makxe 0511 MOpcKol 800bl, Komopasi, A8/1s5emcs akmugHoU
KOpPO3UOHHOU cpedoll 0151 6onbWUHCMBa MUHEParbHbIX CMPOUMeSbHbIX Mamepuanax.

[pakmuyueckas Hepacmgopumocmb 06pa3yrouiea0csd OCHOBHO020 npodykma peakuuu
MazHe3uanbHol Kopposuu — audpokcuda mazHus Mg(OH)2 npugodum k momy, ymo nobas
pacmeopumas 8 8ode conb MagHusi hpu delicmeuu Ha Mamepuarb! co0epxalyue 2udpokcud
kanbyusi Ca(OH)2 (Hanpumep, 6emoHsl, cunukamHbil Kupnud u 0p.) obycnasnueaem ux
paspyweHue no 0OHOMY U MOMY Xe MeXaHU3My:

MgClz + Ca(OH)2 — CaClz + Mg(OH)2¢

1. MNomecTtute B npobupky Hebonbluoi obpasel LeMeHTHOro GeTOoHa, CUMRMKATHOrO
KMpnnya (Mnu apyroro matepuarna no 3afaHuio npenogasarens).

2. [pn nomowy M3MepUTENBLHOrO UUnMHApa OTMepbTe U AobaBbTe B MPOOMPKY C
obpasuom 5 mn 0,5M pacteopa xnopuaa marnus (MgCly).

3. AKKypaTHO HarpenTe CodepXMMoe MPOBUpKX B NameHn ropenku (Mnn Ha BOASHOA
BaHe) oTMeyYast NPOUCXOLSILUME B HEWM N3MEHEHUS.

4. Cgenante BbIBOA, MOYEMY MPUBEAEHHAs peakuus SBNSETCS  NpaKTUYECKM
HeobpaTUMON M KaKo MeXaHU3M KOPPO3MOHHOTO PaspyLLEHNst CTPOUTEMbHbIX MaTepuarnos
MMeeT MeCTO B 9TOM Clyyae.

OnbIT Ne4

U3YYEHWE ArPECCMBHOIrO BO3[EWCTBMA PACTBOPOB LIENOYEM HA
KEPAMUYECKWUE MATEPUAIbI

bonbwuHCcmeo  Kepamuyeckux — mMamepuanos  nodgepaarmcs  KOPPO3UOHHOMY
paspyweHur nod delicmguem pacmeopos wenoyed.
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1. MomecTtute B Npobupky HebonbLLOK 0bpaseL KepaMUYecKoro Kupnuya um nimTki
(no 3apgaHuio Npenogasatens).

2. [pn nomowyy M3MepUTENbHOrO UUnMHApa OTMepbTe U aobasBbTe B MPOBUpKY C
obpasuom 5 mn 2M pacteopa rugpokcuaa Hatpus (NaOH).

3. AKKypaTHO HarpenTe CofepXMMoe MPOBUpKX B NiameHn ropenku (Mn Ha BOASHONA
BaHe) oTMeyYast NPOUCXOLSILUME B HEWM 3MEHEHUS.

4. CpenanTe BbIBOA, Kako MeXaHW3M KOPPO3WOHHOTO pa3pyLUEHUst KepaMUYeckmx
MaTep1anoB MMeeT MeCcTO B NPOBEAEHHOM OnbITe.

OnbiT Ne 5

NONYYEHUE OUrUOPATA CYNb®ATA KAINbLUUA CaS04 « 2H20 (MPOAYKT
CYNb®ATHON KOPPO3WUW LLEEMEHTHOIO KAMHS)

Haubonee yacmo 8 npupOOHbIX U NPOU3BOOCMBEHHbIX CMOYHbIX 800ax
npucymcmeyrom cynbhamsi 8 gude coneli CaSO4, NaSO4. Hanudue cynsghamos 8 8ooe,
KOHmMakmupyroweli ¢ 6emoHoM unu xene3obemoHoM, npugsooum K NOBbILEHUIO
pacmeopuMocmu UX COCMaeHbIX 4yacmel, a makxe 8bi3bieaem OOMEHHbIe peakyuu,
conpogoxdaroujuecs obpasogaHueM Kpucmasnudeckux npooykmos. 3mo ebi3bigaem
B03HUKHOBEHUE HanPsXKeHUll 8 UEMEHMHOM KaMHe, npusodsawWuX K HapyweHuw €20
cmpykmypbl, 0eghopMayusiM, CHUXEHU NPOYHOCMU U pa3pyweHU!o.

Mpu delicmeuu Ha 6emoH 800HbIX pacmeopos ¢ bonbuwum codepxaHuem NaSOs u
K>SO4 Hacmynaem npeumyuweCmeeHHO 2auncosasi Koppo3usi, m.K. 6emoH paspywaemcs
gcrnedcmeue Kpucmannu3ayuu dueudpama cynbhama kanbyus — eunca (CaS0O4+2H-0) 6
nopax u Kkanunnspax UeMeHmHo20 KaMHS.

HaHecute Ha npegmeTHOE CTeKno 6onbLuyto Kansmi pacteopa xnopuaa kanbuus CaCl,.
pubaBbTe K Hemy Kannw pactBopa cynbdata Hatpusi NaSOs. [MpeomeTHoe CTekno
MOMECTUTE Ha Kpail SNeKTponnuTKM W ynapbTe Bnary. CHUMMTE NpegMeTHOe CTEKNO C
SNEKTPONNUTKA MPX NOMOWM WMMLOB M OcTaBbTe Ha 3-4 MUH OCTbiBaTb. Paccmotpute
nony4yexHble kpuctannbl CaSO42H20 nog Mukpockonom. 3apucyite opmy nNonyveHHbIX
Kpuctannos B pabouen TeTpagu, 3anuwuTe YypaBHEHWE peakuun 06pa3oBaHKs
[BYBOAHOrO runca.

CnenaiTe BbIBOA O NOCNEACTBUSX CyNb(aTHON KOPPO3NH.

OONOJIHUTEJIbHBIE ONbITbI
OnbIT N6 i
MONYYEHUE BOOHOMN BbITAXKWA NOPTNAHOLEMEHTA W ONPEJENEHUE EE
WOHHOIO COCTABA
HacbinbTe B npobupKy HEMHOro nopollka noptnaHguemeHta (Ha 0,5 cM oT gHa).
Hanente guctunnmpoBaHHyl0 BOAY MOYTH JO Bepxa NpoBupkM M 3HEPrMyHO B3boNTamTe 40
NOSyYeHNs1 OOHOPOAHOW cycneHsun. Yepes 3 — 4MUHYTHI COAepXMMOe  NPOBUpKM
OTUNLTPYINTE HA BOPOHKE C ByMaxHbIM punbTpoM. [Mpo3payHblil unbTpaT pasgenuTe Ha
ase nopuun. K cogepkMmomy OOHOM Mopuuu mpunente pactBop kapboHata HaTpus, K
COLEPXXMMOMY OpYyron — 2 kannu peHondgTanenHa.
B cocmae nopmnaHOuemeHma 8xo05im YembIpe OCHOBHbIX MUHeparna:
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* Tpéxkanbuuesbin cunukart (anut) 3Ca0Si02 (CsS)

* ABYXKanbLmeBbIn cunukat (6ennt) 2Ca08i0; (C2S)

* yeTbIpéxkanbLmesbli antomodepput (uenut) 4CaOAl03Fe203 (C4AF)
* Tpéxkanbuesbin antoMmuHaT 3Ca0Al0; (C3A).

[Npn B3aMMOOENCTBUM C BOLOM KaXOO0ro 3 MUHEPATOB MPOUCXOANT peakLum:
+H.0 -
+H.0 -
+H.0 -
+H.0 -

Mpn B3aUMOOENCTBUM annuTa C BOZOW 0bpasyeTcs CUMibHOEe OCHOBaHWE — TMAPOKCUL
KanbLusl, MONeEKyMbl KOTOPOrO MPaKTU4ECKN HEOOPaTUMO AUCCOLMMUPYIOT B BOQHOM PacTBOPE
Mo YPaBHEHUIO:

Ca(OH), — Ca% + 20H-

MoHbl CaZ*MOXHO 0BHapyxuTb B unbTpaTe 4oOaBMNEHNEM K HEMY BOLHOIO pacTBopa
kapboHaTa Hatpus. pu aToM MoHbI CO32- CBA3LIBaOT MOHLI Ca2* B HepaCTBOPUMbIN B BOAE
kapBoHaT KanbLms:

Ca% + CO3> - CaCOs

MonekynspHoe ypaBHeHue:

Ca(OH): + Na.CO3 -

[oNHOE MOHHOE YpaBHEHME:

—

MoHbl OH- npuaatoT pacTBopy LWENoYHON XapakTep, heHondTanenH okpawmnBaeTcs B
LBeT.

Onbit Ne7

PA3PYLWLEHUE BETOHA HA OCHOBE MOPTJIAHOLEMEHTA C MOMOLLbIO
KUCIOTbI (onbim ebinonHaemcs 8 8bIMXHOM wKagy).

MomecTute B Npobupky HebonbLuoi obpasel, beToHa Ha OCHOBE NOPTNaHALEMEHTa W
HebOMbWKUMK  NOPUMAMM  NPUNEeNTe  KOHLEHTPUPOBAHHYID  XJTOPOBOLOPOAHYK  (CONsHYO)
Kucnoty obbéMom 2 — 3 M, nepeMelinBasi COAePXMMoe NPOBUPKN CTEKIMSHHOM MasioqKoi.
[lo6aBbTe AWUCTUNNMPOBAHHYIO BOAY MNPUMEPHO [0 MNOMOBMHbI 0BbEMA NPOBUPKK K
nepemeLanre.

Copepxumoe npobupku OTPUILTPYUTE HA BOPOHKE C OyMaxHbIM  PUILTPOM.
dunbTpaT pasgenuTe Ha [Be YacTu.

K ogHom yacTn gunbTpata gobasbte okcanat amMoHns (NH4)2C204 (0r151 06HapyxeHus
LIOHO8 Kanbyus).

K apyron yactu punetpata gobasbte poganug kanus KSCN (015 06HapyxeHust UOHO8
xenesa Fe*).

OCHOBHbIMM KOMMOHEHTaMK BeTOHa Ha OCHOBE NOPTNAHALEMEHTA SBNSHOTCS:
Ca(OH)2 — rugpokeus kanbums;
2Ca0:-SiO2:nH20 - rmapocunukathl Kanbuus;
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3Ca0-Al203:6H20 — TpexkanbLueBbIid rnapoantoMuHar;
CaO-Fe203:mH20 - rugpotheppuThl Kanbuus.

HanuwwuTe ypaBHEHWS NpoTeKatoLMx Noj AeCTBUEM KUCTIOTbI peaKLun:

Ca(OH). + __HCI = +

2Ca0-SiO2’nH0 + _ HCI = + +
3Ca0-Al03-6H,0 + _ HCI = + +
CaO-Fe20:mH20 + _ HCI = + +

PacTBopMble  MPOAYKTbI  KOPPO3MOHHOTO  paspyLUEHWsl B BOAHbLIX pacTBOpax
OUCCOLMMPYHOT:

CaCl; - +
AICI3 - +
FeCIS - +

+ OBHapyxuTb MoHbI Kanbuns Ca?*, nepellealne B pacTBop, MOXHO JoOaBneHnem K
(unbTpaTy BOQHOrO pacTBOpa okcanata aMMOHUSI.

Mpn atom MoHbI C2042-CBS3bIBAOT MOHLI CaZ*B HEpacTBOPUMbIN B BOAE Okcanat
Kanbuus:

Ca?* + C,04> - CaC20s,

MonekynspHoe ypaBHeHue:

CaClz + (NH4)2C204 — +

[oNHOE MOHHOE YpaBHEHME:

+ + + N + +

+ OBHapyxm1Tb MOHbI Kanbuus Fe3* | nepelwealimne B pactBop, MOXHO J00aBNeHNEM K
(hunbTpaTy BOAHOrO pacTBopa pogaHuga kanus. Mpu atom noHsl SCN- pearvpytoT ¢ MoHamm
Fe¥* ¢ obpasoBaHueM pogaHuaa xenesa (lll), MMEIOLLErO XapaKTEpHY KPOBaBO-KPACHYH
OKpacky.

Fe3* + SCN- - Fe(SCN)s,

MonekynspHoe ypaBHeHue:

FeCls+ __KSCN - +
[oNHOE MOHHOE YpaBHEHME:
+ + + - + +

OnbiT Ne8
OTNWYUE NPUPOOHOIO r'MrCA OT CTPOUTENBHOIO MMMNCA

MomecTuTe Ha BOrHyThle CTEkna Hebonblume nopumm (no 10 — 15 r) npupoaHoro w
CTPOMTENbLHOrO runca. K Kaxaomn U3 HUX NpunenTe HEMHOrO BOAbI U NepemeLLanTe Tak, YTobbl
nonyyunacb TectoobpasHas mMacca. M3 Tecta ckatante WapuKn U OCTaBbTe WX Ha CTEKNAX Ha
15 — 20 M1H. 3aTem wapuKy crierka CoOXMIUTE NanbLamMy 1 OLEHUTE UX NPOYHOCTL. Kak MOXHO
0BBACHUTL pasnuume B MPOYHOCTM LIAPUKOB?

HanuwmTte ypasHeHne peakuum.

CaS040,5H.0 + _ H20 - CaS042H.0
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3. 3AJAHWUA ONA CAMOCTOATENBHOW PABEOTbI U KOHTPONbHBLIE BOMPOCH!I

1. 3anuLwmnTe ypaBHEHNUS XUMUYECKIUX PeaKLMiA, NPOTEKAOLLMX NPW B3aNMOAENCTBUM:

1.1. rmapokcuaa Kanbuyst U CONSIHOM KNCNOTb;

1.2. ™MapoKcKaa KarnbLms 1 YKCYCHOW KUCIOTbI;

1.3. rMapokcuaa KanbLms v YronbHON KUCMOTb;

1.4. rMgpokcuaa Kanbums v cynbgaTa MarHus;

1.5. rMapokcuaa KanbLms v cynbgata anoMmMHNS;

1.6. rgpokcuaa kanbums v xnopuaa xenesa (I);

1.7. rMapokcuaa KanbUms v ruLepuHa;

1.8. rugpokcuaa kanbuus, okenga yrnepoaa (1V) v sogbl;

1.9. rugpokcuaa kanbuus, okeuga cepsbl (V1) v Bogbl;

1.10. kapboHata kanbuus, okcuaa yrnepoga (IV) u Bogpl;

1.11. kapboHaTa kanbLus 1 a30THON KUCMOTbI.

[puBeauTe nNpUMEPbI  KOPPO3MOHHOMO PaspyLleHUst MUHEpanbHbIX CTPOUTENbHbIX
MaTepManos, rae BO3MOXHO NPOTEKaHWE 3annCaHHbIX YPaBHEHWA XUMUYECKIX PEAKLWIA.

2. K kakum nocneactBuMsaM MOXET MPUBECTU BbICOKAs BPEMEHHAsi XECTKOCTb BOAbI
3atBopeHus 6eToHa n xenesobeToHa? [lpuBeanTe ypaBHEHWE BO3MOXHOW XUMUYECKOM
peakumu.

3. BoamoxXHa N mMarHesmanbHas  KOppo3ns  BGETOHHLIX  KOHCTPYKUMM
KOHTaKTUPYIOLWMX C rPYHTOBLIMU BOAaMK € cogepxaHnem xnopuga marHus 0,02 monb/kr.
OTBeT NOATBEPAMTE pacyeTamm.

4. Bo3MOXHa nn MarHesmanbHas KOppo3usi xene3obeTOHHbIX rMapPOTEXHUYECKMUX
COOPYXEHMWIA KOHTaKTUPYILMX C MOPCKOM BOAOM C COAepXaHWeM cyfbgata MarHus
0,15 monb/kr. OTBET NOATBEPANUTE pacyeTaMM.

5. Kakum  06pa3oM  MOXHO  YBENMYNTb  MOPO30OCTOMKOCTb  KEPaMUYECKMX
CTPOUTENbHbLIX MaTepUanoB?

6. Kakolt KoppOo3nOHHbIA Npouecc Haubonee BeposTEH NP NOCTOSHHOM KOHTaKTe
BETOHHON KOHCTPYKLMUM C MPOTOYHON AUCTUNNMPOBAHHOM BOAON?

7. O6bSACHUTE NPUYMHY KOPPO3MOHHOMO pPa3pyLEHUs BHYTPEHHER MOBEPXHOCTM
N10X0 TENIOU30NIMPOBAHHbLIX KEPAMUYECKMX NEYHbIX TPYD, BEHTUNSALMOHHbBIX KONOALEB W
T.M., BCneactaune obpas3oBaHus XMAKOro KOHAEHcaTA.

8. Kak BnuseT BNaXHOCTb OKPYXatoLero BO3gyXa Ha KOPPO3WOHHYH CTOWKOCTb
MUHEpasbHbIX CTPOMTENbHbLIX MaTepuarnoB Npu KOHTaKTe C pasnnyHbIMKU rasamm?

9. MNoyemy cunMKaTHbLIA KUPMUY, rasocunukaTHole OMOKM W Opyrue CUnMKaTHble
MaTepuanbl Hemnb3s UCNONb30BaTh B KOHCTPYKLMSX HarpeBaeMolix 4o Temnepatyp 600°C
M Bblle? Kakoi TN KOppo3uu BO3MOXEH B JaHHOM Cryyae?

10. Tnagpodpobusaums noBepxHOCTM (PYHAAMEHTOB U LIOKONMEW  34aHuid W
COOpYXEeHW  cnocobCTBYeT WnM  MPEensTCTBYET  KOPPO3MOHHOMY  paspyLUEHUHo
MaTepuanoB M3 KOTOPbIX OHW M3roToBIeHbl? OTBET apryMeHTUpyuTe.

11. Kak Bnuset pH KOppO3MOHHOM cpedbl Ha [ONTOBEYHOCTb KepaMUYecKux
NAMTOYHbLIX U MPUPOAHBIX KAMEHHBIX MaTepuanos?
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