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NEKUNA 1_Knaccudukauma nodaBok ana 6eToOHOB U CTPOUTESIbHbIX PacTBOPOB

HopmaTtuBHas 6a3a

FOCT 24211-2008 [lo6aBkun anst 6eTOHOB U CTPOUTEJIbHbIX PacTBOPOB.
O6bwme TexHu4YecKme ycsioBums,

FOCT 30459-2008 [lo6aBkun anst 6eTOHOB U CTPOUTEJIbHbIX PacTBOPOB.
OnpepneneHue n oueHka 3(P(PEeKTUBHOCTM.

No6baBku B 3aBMCMMOCTM OT OCHOBHOro »3d¢ddekTa
AEUCTBMA noapasaenstoT Ha 4 KJacca.

1 [lo6aBkKn, perynupyrowjme CBOMCTBa 6€TOHHbIX U
PaCTBOPHbIX CMeceH

2 No6aBkun, perynupyroime cBoMcresa 6eToHOB U
pacTBOpOB

3 flobaBku, npuaarowme 6eroHaMm n pacreopam
cneumvanbHble CBOUCTBA

4 MuHepanbHblie nob6aBku
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1 Nob6aBku, perynupyrowjye CBoMcTtBa 6ETOHHbLIX MU
PaCTBOPHbIX CMEeCeu:

- nnacTtucpmumpyrowme:
cynepnaacrupumympyrouime,
nnacrupuumpyrowime;

- Boaopeayuupyrowme (BoaornoHmxarowme):
cynepsoaopeayuupyrouime,
BOAOpEeAyuMpYHOLLNE,

- cTabunusupyrouwme (Boaoyaepxmsarowgme);

- peryavpyrouime COXpaHieMoCTb NOABMIXHOCTH;

- yBenimyuBarowime so3ayxo- (ra3o) coaeprxaHume.
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2 [Odob6aBku, perynupymowimme cBoucTBa 6eTOHOB M
PacTBOpPOB:
- perynvpyrouime KMHEeTUKY TBepaeHus:
YCKOpUTENMN,
3aMensinTenu;
- MNOBbILIAOLWME NPOYHOCTbD;
- CHMXarowme npoHMLaeMocCTb;
- NMOBbILWAOLWMe 3aWNTHbIe CBOUCTBA NO OTHOLUEHUIO
K CTaJIbHOW apMaType;
- NMOBbILLAIOLLNE MOPO30CTOUKOCTD;
- NMOBbILIAIOLWME KOPPO3NOHHYIO CTOMKOCTD;
- paclumpsoime.
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3 [Odo6asku, npuparouwme 6etoHaM M pacTBOpam
cneuuasibHble CBOUCTBA:

- MPOTUBOMOPO3HbIE:
ONA «XonogHoro>» 6eToHa,
ANa «Tennoro>» 6eTroHa;
- rmuapodobusnpyrowne (BoaooTTasKMBaroLme);
- (poTOKaTaNUMTUUECKMe (NbieoTTasIKuBarowme).
4 MuHepanbHble A06aBKU
B 3aBMCMMOCTH OT XapaKTepa B3auMOAEeNUCTBUSA C

NpoAyKTaMM rmapatalnm LleMeHTa noapa3aenstoT Ha
TMbI:

- TN I — aKTUBHbIE;
- TMN I1I — NHepTHbIe.



NEKUNA 1_Knaccudukauma nodaBok ana 6eToOHOB U CTPOUTESIbHbIX PacTBOPOB

AKTUBHbIe MMHepanbHble aobaBsku (AM][1) BcTynaroT
B XMMUWYECKoe B3aMMOAeucCTBMe C npoayKTaMum
rmapatauMmM ULeMeHTa M MOoryT 6biTb 3aMeHuUTensMu
LileMeHTa.

AM][l noapa3nensroT Ha cnefyrowme rpynnbi:

- obnaparouime BAXKYLLMMU CBOUCTBaMM;

- obnapgarouime nyLLo0/1aHOBON aKTUBHOCTbLIO;

- o6bnapgarowme ogHOBPEMEHHO BSHKYLLMMM
CBOMCTBaMM M NyLL0JIAHOBOU aKTUBHOCTbIO.

MHepTHble MMHepasibHble A06aBKM He BCTYynaroT B
XUMUYECKoe  B3auMoAencTBMe C  NnpoayKTaMum
rmapaTtauum LLeMeHTa U ABISIOTCA HAaNOJIHUTENIAMM.
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O

Noka3aTenn ocHOBHOro 3 ¢gekra AeUCTBUSA U
Kputepum 3cppeKkTMBHOCTN A06aBOK

IToxa3arey L OCHOBHOI'O

Kpurepuii 3¢ppextuBHoct | Bo3mMo:KHbBIE 10MOJTHUTEIbHbIE

Kuaccpl 1 moak/accol 100aBOK 3¢ dexra neiicTBUA o
- A b & 100aBOK 3P peKThI AeicTBUA 100aABOK
I00aBOK
1.1 Maacruguuupymomme YBenudeHUE MOJBUKHOCTH: 3aMeyieHe CXBATHIBAHUS
cMecell U TBepieHus1 OETOHOB
1.11 CyHep- - OETOHHOI cMecH Or 111 a0 I15 U PacTBOPOB B PaHHUE CPOKH;
MIaCTUUIUPYFOTIIHE - paCTBOpPHOM CMECHU Ot IL.1 no IL 4 YBEIHYCHUE PACCIAUBAEMOCTH

CMecel; BO3IyXOBOBJICUCHUE,;
MOBBIIIEHUE JTehopMauit

1.1.2 IInactudunupyomue - OETOHHON cMecH Ot I11 mo I12-114
5 YCAIKU U TOJI3y4eCTH OETOHOB
- pPacTBOPHOM cMecH Ot I 1 no 1.2 -T1.3 AT
1.2 BO}IOpeI[yIII/IpyIOIIII/Ie VMeHBIIeHUE KOJINYeCTBa CHuxeHue paccianBaeMoCTU
BOJIBI 3aTBOPCHUS cMecel U IpOHUIIACMOCTHU
1.2.1 Cymep- OETOHOB U PACTBOPOB;
BOﬂopeHyquymH_IHe BOHee 20 % HOBBH_HCHHE: IIpOYHOCTH,
1.2.2 Bonopenyupyromue O1 7 % 110 20 % MOPO30CTOMKOCTH U

KOPPO3MOHHOM CTOMKOCTH,
CHIDKEHHE 1ehopmanuii
YCaJIKH ¥ MMOJI3Y4eCTH OETOHOB
Y pacTBOPOB
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@

IToka3zaresb 0CHOBHOIO 3¢ dexTa

Kuaaccesl 1 moakiiaccesl Kpurepuii 3¢pgextuBHocTu | Bo3moxkHbIE 10N0THUTENbHBIE

J00aBOK

1.3 Crabuausupyronue

1.4 Peryaupyrouiue
COXPaHAEMOCTh
MOJABHKHOCTH

1.5 YBenuuBaromme
BO31YX0- (ra3zo) cojaep-
JKaHHe CMECH.
Bo3znyxoBoBnekaromue,
razoo0pa3yronrue,
MeHO00pa3yrolre

JelcTBHA 100aBOK

CHUXEHUE PacTBOPOOTICICHUS
W/WJIM BOJIOOT/CIICHUS CMecen

VBeMUeHne NI CHUKEHUE
BPEMEHU COXPaHSIEMOCTH
MepBOHAYATILHON TTOJIBUAKHOCTU

cMecei
VBenuuenue ooObeMa Bo3ayxa (raza) B
CMECSIX TSDKENBIX U MEJTKO3EPHUCTBIX
OETOHOB W PaCTBOPOB

Obecnedenne Tpedyemoro oobema
BOBJICUEHHOTO BO3/TyXa
(BBIIETHBIIIETOCS Ta3a):

- B CMECSIX JIETKUX KOHCTPYKITHOHHBIX
0EeTOHOB

- B CMECSIX JIETKUX KOHCTPYKIIHOHHO-
TETUION30JSIITHOHHBIX U
TETUION30JISIIIMOHHBIX OETOHOB

- B TYEUCTOOCTOHHBIX CMECSX

I00aBOK

B 2 pa3a u 6onee

B 1,5 paza u 6onee

Ha2% -6 %

Ot 1,5 10 6 %

Csrime 6 % 10 30 %
Ot 15 % 1m0 90 %

3¢ exThI NelicTBUS 100aBOK

IToBBIIIEHNE BOJOYAEPKUBAIOIIEH
CIIOCOOHOCTH W  OXHOPOIHOCTH,
yIIydIlIeHne MePEKaYNBaAEMOCTH,
3aMEIJICHUE CXBAThIBAHUS, H3MEHEHUE
yI000yKIIabIBAEMOCTH cMecel;
IIOBBIIIICHHE OTHOPOJTHOCTH,

3aMeVICHHEe TBEpJCHHs OCTOHOB U
pacTBopoB
3MeneHne KUHETHUKH HapacCTaHUA
IPOYHOCTH nu TCIINIOBBIACIICHU S
OCTOHOB W PacTBOPOB; 00pa30BaHHE
BBICOJIOB

H3meneHne NOABHKHOCTH,
CHIKEHHUE PacCIanBaeMOCTH
CMecel; MOBBIINICHHE
KOPPO3MOHHOW CTOMKOCTH U
MOPO30CTOHKOCTH, N3MEHECHHE
BOJOTIOTIIONICHHS U BOJIO-
HETIPOHUIIAEMOCTH, CHIKCHHUE
MPOYHOCTH OETOHOB; CHUKCHUE
IJIOTHOCTH U TETIONPOBOJHOCTH
JIETKHX U TYEHCTHIX OETOHOB
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Knaccenl 1 moakJiacenl IMoka3aresab ocHoBHOrO dppexra |(Kpurepuii 3ppekTUBH. Bo3Mo:KHBIE 10TIOJTHUTEIbHbIE
T00aBOK IeiicTBUA 100aBOK I00aBOK 3¢ deKTHI AelicTBUS 100aBOK

2.1 Perynupyromue
KMHETUKY TBepJAeHHus
2.1.1 Yckopurenu

2.1.2 3amennurenu

2.2 lloBBIIIAIOIIIHE
NMPOYHOCThH

2.3 Cuukamoime
NPOHUIIAEMOCTH

2.4 IloBbima0IIMe
3al[UTHBIE CBOMCTBA IO
OTHOIIEHHIO K CTAJbHOM
apMartype (MHT'HOUTOPHI
KOPPO3UU CTaJIN)

YBenuueHue npoyHoCTU OETOHOB U
pacTBOpOB:

- B Bo3pacrte 1 cyT. HopM. TBEpA.

- nocie TBO

CHmxeHre TPOYHOCTH OETOHOB U
pactB. B Bo3pacte 1, 2 v 3 cyT.
HOPM. TBEPJICHUS MPU CHUKEHUU
IIPOYHOCTH B BO3pacCTe 28 CYT.

He Oosee yeM Ha S %

YBenuueHue nNpoYHOCTU OETOHOB U
pacTBOpPOB B MPOEKTHOM BO3pacTe

YBenuueHue Mapku OETOHOB U
pPacTBOpPOB 1O
BOJOHEIIPOHUIIAEMOCTH

OTtcyTcTBHE KOPPO3UU apMaTypbl

Ha 30 % u Oonee
Ha 20 % u Oonee

Ha 30 % u 6oitee
Ha 20 % u Oonee

Ha 2 mapku
u Oonee

IImoTHOCTH TOKA

MMaCCHUBAIIMH CTAJIA HE
oonee 10 MA/cm? ipu
norernmane + 300 mB

[ToBblIlIEeHNE AITEKTPOIP-TH CMECEH,
OETOHOB U PaCTBOPOB; YBEITUUCHUE
CKOPOCTH TEIUIOBbIIeTICHHS] OETOHOB U
pacTBOpoOB; 00pa30BaHKE BHICOIOB

[ToBbIlIeHNE TOJBUKHOCTH CMECH U
€€ COXpaHsAEMOCTH; CHUKCHHE
CKOPOCTH TETLJIOBBIICIICHHs] OETOHOB
Y pacTBOPOB

CHIDKeHHE TPOHHUIIAEMOCTH,
MOBBIIIICHUE KOPPO3HOHHOM CTOMKOCTH,
CHIDKEHUE YCaJIKU U MOJI3Y4ECTH
OETOHOB U PaCTBOPOB

N3meHenune y1o00yKiIaapIBaeéMOCTH
cMeceil; yBeITHYeHUE TIPOYHOCTH,
MIOBBIIIICHNE KOPPO3UOHHOM CTOMKOCTH
¥ MOPO30CTOMKOCTH OETOHOB U
PacTBOPOB M UX 3AIMUTHOTO JICHCTBUS
110 OTHOIIECHHIO K CTaJbHOM apMaType
VBenM4YeHUE MOABMKHOCTH CMECEI;
CHIYKEHUE TIPOHUIIAEMOCTH,
YBEIIMUCHUE IEKTPOIPOBOTHOCTH
OETOHOB U PACTBOPOB




NEKUNA 1_Knaccudukauma nodaBok ana 6eToOHOB U CTPOUTESIbHbIX PacTBOPOB

()

Knaccenl 1 moakJiacenl IToka3aresib 0CHOBHOIO 3(ppeKTa Kpurepuii 3ppekTuBH. Bo3Mo:KHBIE 10TIOJTHUTEIbHbIE
I00aBOK IelicTBUA 100aBOK T00aBOK 3¢ deKTHI AelicTBUS 100aBOK
2.5 IloBplIaIONIIHE [ToBbimenne Mopo3octoiikoct  Ha 2 mapku u 6osee CHIDKCHHE IUIOTHOCTH, H3MCHEHHE
MOPO30CTOMKOCTh OCTOHOB M PacTBOPOB TIPOIHOCTH, INPOHUIIACMOCTH 1

BOJIOTIOIIONIEHUS OETOHOB U PaCTBOPOB
2.6 IloBbILIAIOIIHE VBenmnueHne CTOMKOCTH OCTOHOB U

KOPPO3HOHHYIO PacTBOPOB IO OTHOIIEHHUIO: I/IBMGI{GHI/IG TEXHOJIOTHYECKUX CBOMCTB
T - K KOpPO3MOHHO-aKTHUBHBIM cpernaM B 1,5 pasa u Goinee cMecel M (PU3HKO-TEXHUIECKUX
- K BHYTPEHHEU KOPPO3UH OOGecneuenne negopMaliii CBOMCTB OETOHOB M pacCTBOPOB
pacmup. He 6onee 0,04 %
2.7 Pacuumpsiomue Komniencanus ycaaku, Oo0ecrieuenne Crixenne BpemMeHn COXpaHACMOCTH
6 o o yI00OYKIIapIBAEMOCTH CMECEH; YBEITHUCHHE
00CCIICHCHNEC )_Ie(l)OpMaIII/IH I[e(l)OpMaHI/II/I CKOPOCTH TEIUIOBBIJIEICHUS, YCKOPEHUE
paciipeHusi 0eTOHOB U pacmpenus 0,2 % u CXBATBIBAHHSI, CHIDKCHHE [POHUIIACMOCTH,
paCTBopOB 60Hee HOB{:IH.[CHPIG HpO‘{HOCTIiI’, KOppOBHOHHOﬁ
CTOUKOCTHU, MOPO30CTOUKOCTHU U
TPELIMHOCTOMKOCTH OETOHOB U PacTBOPOB
3.1 IlporuBOMOpPO3HBbIE 30 % u 6onee koHTpONLHOr0 CHI)KEHHUE BPEMEHHU COXPAaHIEMOCTH
3.1.1 Iyt «x0101HOTO» COCTaBa HOPMAJIbLHOIO YI00O0YKIIaIbIBAEMOCTH CMECEN;
0eToHa U pacTBOpa HaGop mpouHoctn OeToHaMH U TBEPACHHUS TIOBBIIICHHE HIEKTPOIPOBOIHOCTH
0
2.1.2 Jlia «renioro» pacTBopamH B Bo3pacte 28 CyT. 95 % u 6onee KOHTPOIBHOTO GaroHOB 1 PacTBOPOB; 0GPa3OBaHHE
€TOHa U pacTBoOpa COCTaBa HOPMAaJBLHOTO BEICOIIOB
TBEpJICHUS
3.2 'mapododuzupyom. CHuUXEHHE BOJOMOINIONICHUS OETOHOB B 2 pasa u 601¢e CHmKeHNe CKOPOCTH TeTUIOBBIACTICHUS,
U pacTBOPOB 3aMeJICHHe CKOPOCTH CXBAaThIBAaHUS U
T'uapododusu as  CIOCOOHOCTH TBEPACHUS, CHUKCHHUE TIPOYHOCTH
ApododHsHpyiont o TOCT 10834 e P :
J00aBKHI MOBBIIIIEHUE MOPO30CTOMKOCTH U

KOPPO3MOHHOM CTOMKOCTH OETOHOB U
pacTBOpOB




JTUCIHUIIJIUHA
OBABKHU B BETOHBI 1 PACTBOPBI
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HopmaTtuBHasa 6a3a

F'OCT P 56592-2015 lo6aBkun MMHepanbHble. TexHnyeckme
YCJZ1I0BMS,

F'OCT P 56593-2015 Jlo6aBkun MuHepanbHble. MeToabl
MCNbITaHUK,

OCT P 56178-2014 MoandukaTopbl OpraHo-MUHepasibHble
TMna MBb ana 6eToHOB, CTPOUTENIbHbIX PAaCTBOPOB U CYXUX CMECeM.
TexHn4yeckue ycnoBus

MuHepanbHasa gobaska M/l - aMcnepCHbIX HEOPraHUYECKUM
MaTepuan NpMpoaHOro UM TEXHOreHHOro NPOMCX0XXAEHMUS,
BBOAMMbIN B 6€TOHHYIO M1 paCcTBOPHYIO CMeCb B npoLecce nx
NPUroToBJIEHUA B Lie/INX HarnpaBJ/IeHHOro peryimpoBaHua nx
TEXHOJIOrMYeCKNX CBOUCTB U/ NN CTPOUTESIbHO-TEXHNUYECKUX
CBOMCTB 6€TOHOB, U/MNn NpuagaHna UM HOBbIX CBOMCTB.
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M/ knaccuumumpyroT No ceayrowmM Nnpu3HaKkaMm:
® TNpoOUCXOXKAEHMUE,
e MexXaHU3M MU CTeneHb NPosiBJ/IeHNUS aKTUBHOCTM.
Mo npoucxoxaeHnro M1 noapa3aensaroT Ha:
® npupoaHble,
® TexXHOreHHble.
Mo MexaHu3My U CTeneHu NpPosiBJIeHUSA aKTUBHOCTM
M noagpa3aensatoT Ha cneayrowve Buabl:
e AM[, obnaparouime BAXKYLLIMMUN CBOUCTBAMM,
e AM/], obnaparowme paclumMpsaowMMm
CBOMUCTBaMM,
e AM/, obnaparowme nyyuosaHU4ECKUMMU

CBOMCTBaMM,
e WM/l — MMKpPOHaAMNOJIHUTEJIM.
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M/l npuMpoaHOro npoucxoxaeHms - MUHepaJsibHana nobaska,
noJsiyyeHHasi nyTeM u3MesibueHus, a npm HeobxoammocTu -
AOMNOJIHUTENIbHOW TEePMUUYECKON 06paboTKN NPUPOAHDbIX
(ropHbiXx) nopoa pa3/IM4YHOro NPoOUCX0XKAEHUS.

M/l TeXHOreHHOro NpoucxoXaeHus - MMHepaJibHas
aobaBka, NoslydeHHas U3 OTXOAO0B NMPOMBbILUIEHHbIX
NnPoOM3BOACTB NyTEM U3MeJIbUeHUSA, OCaXKAEHUA U
KOHAEHCaLMM U3 ra3oBoM Uam xnaxkon casbl.

NHepTHas MuHepanbHasa aoobaska UM/l - MUHepanbHas
aAo6aBka, He cNOCO6Han K B3aMMOAEUCTBUIO C NPOAYKTaMM
rmapaTtaumm v WenoyamMm LeMeHTa, NpMuMeHsieMas B KauecTBe
MUKPOHANOJIHUTENA.

AKTUBHaa MMHepanbHasa aoobaska AM[l - MMHepanbHas
nob6aBka, obnaparowas BXKYLWMMHU, PaClUMPAIOLLMMY UN
nyuuosiaHN4YEeCKMMNU CBOUCTBaMM.
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Bshkyuwime ceoucrtBa AM/] - cnocobHOCTb 406aBKM,
3aTBOPEHHOW BOAOMW, NOC/ie CXBaTbiBaHUA Ha Bo3ayxe TBepAaeTb
B BOA4HOM cpeae, B 6eToHe U/ wamn CTpoMTesibHOM pacTBoOpe.

Bshkyuwlaa akTUBHOCTb AM/] - NPOYHOCTb Ha CXKaTue
o6pa3uosB, usrorossieHHbiX no N'OCT 30744 n3z AM[1, necka u
BOADbI.

Pacwupsowme csomcrea AM/l - cnocobHOCTb A06aBKMK,
BBeleHHON B 6€TOHHYI0 1M PaCTBOPHYH0 CMECh,
KOMMNEHCUPOBaTb YCAaAAKy WM Bbi3blBaTb CAaMOHarNpsih)XeHue B
TBepaewlleMm 6eToHe Win CTpomTesibHOM pacTBope.

MyuvuonaHnyeckue ceomcrea AM/1 - cnocobHOCTb A06aBKM,
BBeleHHON B 6eTOHHYI0 CMeCb, B NPUCYTCTBUUN U3BECTMH,
o6bpasyeMoM npu ruapatauum LeMeHTa, NPposABNATb
rmapaBsnyecKkue CBOMCTBaA.
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CamoHanpshxkeHue 6eToHa - HanpsXeHne COKaTus,
BO3HMKaloLlee B 6eToOHe KOHCTPYKUMU NpPU TBEepAEHUUN B
pe3yJ/ibTaTe pacluMpeHUns LLeMEeHTHOro KaMHSl B YCJIOBUSAIX
OrpaHU4YeHMs 3TOro pacupeHus.

Mo cteneHn NposiBNIEHUA NyLLOJIAHUYECKOU akTUBHOCTM AM

noapasfaensaroT Ha cefayrowme Buabl:

e AM/1, o6naparowime BbICOKOM NyLILLOJIAHUYECKOU

AKTUBHOCTbBIO,
e AM/], o6naparowme cpegHen nyLLo/IaHNUYECKOMn
AKTUBHOCTbIO,
e AM/1, o6naparowme HU3KOM NYLILLOJITAHNUYECKOM
AKTUBHOCTbIO.
Ecnn AM[l obnapaer HeCKoIbkKMMM cBOUCTBaMu (HanpumMmep,
BSOKYLMMU M NyLLOJIAHUYECKMMU UJIN PaCLUUPSAIOLLMMU U

nyuLuosaHM4YeCKMMMU CBOMCTBaMM), TO ee cneayeTt knaccmpmumpoBaTtb
Nno CBOMCTBY, XapaKTepu3yruleMy OCHOBHOMN 3¢ dekT aencreus.
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OpraHo-MuHepasibHble MoaudukaTopbl Tuna Mb
NMPUMEHSAIOT A1 NOJIy4YeHUN:

- 6€TOHHbIX CMecey YyNyULleHHbIX TEXHOI0MrMYeCKUX
CBOWUCTB, B TOM YuUC/ie BbICOKONOABWKHbIX U
CaMOYIJIOTHAIOWMKNXCA, 06/1aAaloLMX BbICOKOWU CTENEeHbHo
COXpPaHSAAEeMOCTH, YA060yK/1aAbiBaeMOCTH U cerperauoHHOMN
ycTonumBocTu (BoaooTtaesieHusl, pacc/ianBaeMoCTH),

- BbICOKOMPO4YHbIX, HENnpoOHULIAae€MbIX, KOPPO3UOHHO-
CTOMKMX, HanpAramowmx, paclUMpSOLWMXCS, C YHAaCTUYHO
KOMMNEeHCUPOBaHHOMN ycaAkou 6eTOHOB U pacTBOPOB,
NnpUMMeHsAeMbIX B NPOMbILWIEHHOM, rpa)XXAaHCKOM,
TPAaHCMOPTHOM U APYrux BuAaax CTPOUTENbCTBA, BKJ/IOUas
CUCTEeMbl NUTbLEBOro BOAOCHabXxeHus.
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OpraHo-MuHepanbHbin MmoancdukaTop Tuna Mb
(MmoandukaTop) - NOJIMKOMMNOHEHTHbIU NOPOLUKOO6pa3HbIN
MaTepuan Cc pasMepoM rpaHyn He 6onee 0,5 MM,
BKJIIOUAIOLWMM B cebs1 MMHEepasibHYHO U OPraHUYeCcKYH 4acTH
M npeaHa3Ha4YeHHbIN AN OAHOBPEMEHHOIr 0 yNy4ylueHus
TEXHOJIOrM4YecKknx n pMsankKo-TexHnuYeCKmMx CBOMCTB
LIEMEHTHbIX CUCTEM.

MuHepasnbHas YyacTtb MmoandukaTopa - ANCNEepPCHbIN
NOpPOLLUOK HeopraHu4yeckoro npmpoaHoro (MeTakaoJivH,
rmnc) u/vnn texHoreHHoro (MMKpoKkpeMHeseM, 30J/1a-yHOCa)
NMPOUCXOXXAEHMUS.

OpraHuyeckas yactb MoaudUuKaTopa - XMMU4YeckKue
Ao6aBKM OpraHMYeCcKoro NPouCxXoXXaeHus.
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KoHaeHcMpoBaHHbIW MUKpOKpeMHeseM MK: YnbTpaamcnepcHbin
MaTepua’, cocToamm n3 cpepmyecKkmx 4acTtul pasMepomMm MeHee 1 MKM
C YA. NOBEpPXHOCTbIO He MeHee 12000 M2/kr, coaep xawmn amop@HbIN
OKCMA KpeMHMS, 06pa3yrolmMiicsa B npoLecce KOHAEHCaLUMU U OUUCTKMH
rasoBs nNpu NpousBoAcTBe (PeppoCcUINLIA U KPUCTAJUTUUECKOr0 KpeMHMUS.

3ona-yHoca 3Y: IncnepcHbii MaTepuan C ya. NOBEPXHOCTbIO He
MeHee 150 M2/Kr, nony4yaemMbiv B NpoLiecce CyXom OYMCTKM AbIMOBbIX
rasoB, 06pa3yHoLWMXCA NPU OKUraHUM KAMEHHOrO YI/ifl Ha TernJ1IoBbIX
3J1IEKTPOCTAHLMSAX.

MeTtakaonimH MKJIH: AiucnepcHbiX MaTepuan C ya. NOBEPXHOCTbIO He
MeHee 1200 m2/kr, coaepxawmn amopdHbie moancpukaumum okcmaa
AJIOMUHUA U OKCUAA KPEMHMSA, NOJ1lydYaeMbliU nocsie crneunasbHou
TepMnuyecKkon o6paboTku n NnoMosiIa KaoJIMHa.

Pacwupsirowmim komnoHeHT PK: IucnepcHbii MaTepuman,
npeacTaBAAOLWMA CO60M KOMNO3ULIMIO, COCTOSILLLYIO U3 METaKaoJIMHa U
rmnca v npeaHasHavyeHHyYo A1 KOMNeHcauum ycaaku uim
BO3HUMKHOBEHUS CAMOHArNps>XeHua B TBepAeloLlel LLleMEeHTHON CucTeMe.
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NHAaekcbl adppekTnBHOCTM MoandpukaTopos Tuna Mb:
KauecTBeHHasi U KOJINYECTBEHHAasA XapaKTepUCTUKMH
MoandUuKaTOpoOB, NpeaHa3HAaYeHHble ANis onpeaeneHus
cooTBeTCcTBUA NX 3PPeKTUBHOCTN TpeboBaHNAM
HOPMaTUBHOM AOKYMEHTalUm:

- CHW)KEeHMe pacxoaa BoAbl B CMeCU OCHOBHOIO COCTaBa
Nno CpaBHEHUIO C KOHTPOJIbHbIM COCTaBOM AW}

- yBeJINYeHue NpPoYHOCTU Ha OKaTue obpasuos
OCHOBHOI0O COCTaBa Nno CPaBHEHUIO C KOHTPOJIbHbIM
COCTaBOM AR;

- OTHOCUTEJIbHOE JINHENHOe pacwmpeHue obpasuos
OCHOBHOI0O coctaBa Al;

- CaMOHanpsihxeHve o6pa3LoB OCHOBHOIMO COCTaBa O .
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MoaudukaTopbl B 3aBUCMMOCTHU OT OCHOBHbIX
noTpeéburenbLCKNX CBOUCTB NoApa3aensoT Ha ABa KJacca:

- KJ1acc A - perynuvpyroujue TexHoJiormyeckme CBoOMCrBa
cMeceM, NoBbiLaloLwme NPpoYHOCTb U Apyrue
3KCMJ1lyaTalMOHHbIe CBOMCTBA U CHMKaloLme
NnPoHMLaeMoCcTb 6eTOHOB U pacTBOPOB;

- Knacc b - perynupyroujme TexHosiormyeckme CBOMCTBa
cMeceM, NoBbiLaloLWme NPoYHOCTb U Apyrue
3KCMJlyaTalMOHHbIe CBOMCTBA U CHMKaloLme
NnPoHMLaeMoCcTb 6eTOHOB M pacTBOPOB, a TaKXe
cnocob6crTByoLMe NOoJTYYEHUIO Hanparatowmx,
pacwupsowmxca 6eToHoOB U pacTtBopoB, 6eTOHOB M
pPacTBOPOB C HaCTUYHO KOMMNEHCUPOBAHHOWN YCaAKOWN.
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B 3aBMCMMOCTH OT BeLleCTBEeHHOro cocraBsa
MUHepaJZIbHOM YacTn MmoaucdukaTopbl Kacca A
noapa3aensoT Ha Tpu BuAaa:

I - copepxawmm 100 - 70% KOHAEHCUPOBAHHOIO
MUkKpokpeMHesema 1 0 — 30% 30/1bI-YHOCQ;

II - copep)xawmm 69 - 40% KOHAEHCUPOBAHHOIO
MUKpokpeMHe3eMa U 31 - 60% 30/1bI-YHOCQ;

III - conep)xawmm 39 - 10% KOHAEHCUPOBAHHOIO
MUKpOKpeMHe3eMa U 61 - 90% 30sbiI-yHOCA.

MoaudukaTopbl kKnacca b nogpasaensor Ha ABa BMAaa:

I - copepxawmmn 100% pacimpsowero KOMNOHeHTa;

II - copepxawmm 20 - 25% KOHAEHCUPOBAHHOIO
MUKpokpeMHe3eMa u 80 - 75% pacumpsaouiero KomMn-ra.
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Buabl MMHepanbHbIX 406aBOK

Huepmmnote AKmuenvle
- [NIMHUCThIE TPYHTHI; Ocadounvle: - THATOMMNT;
3 3 | - 1écewl; - TpemneJ;
= § - MApIIAJINT; - ONOKA TPemneJoBHIHAS;
S $ |- KPeMHHCTbIE U 10JOMHTH3HPOBAHHbIE - ONOKa KpPeMHe3eMuCcTast
2 § HU3BECTHSKH, U3BECTHAKHN-PAKYIICYHUKH Bynkanuueckue: - nenein, Ty, nemsa;
SEAE NMeCYaHUKH, - Tpacc;
- IeCKH - NePJUT He00 0K KeHHbII
- KOJIOIIHUKOBAsI NMbLIb; - 3012 TOC;
- M0JIOTasl ropeJiasi IOPoAa; - 30/12 TOPIOYMX CJIAHIIEB;
N - IJIAKM OTBAJIbHbIE (MeIJIeHHOOXIaKIeHHbIE) - miak TIC;
$ — B KauecTBe MeJIKOr0 U KPYITHOI0 3alI0JIHUTeJIs - IVIAKM TPaHyJIMpPOBaHHbIe (ObICTPOOXJIAXKIEHHbIE — JOMEHHbIE,
§ § MapTEeHOBCKHeE, BATPAHOYHbIE);
g 3 - HVIAKH YJIEKTPOTEPMHUYECKOI MJIABKHU cTaJlell (UuepHble U Oesible);
g - IVIAK HUKeJIeBOr0 MPOM3BOACTBA;
= - m1axk ¢gocopHbIii;
- 0TX0/bI (PEPPOCIIIABHOTO MPOU3BOACTBA (MUKPOKPEMHE3EM);
- 0TXO/bI AJIIOMMHHEBOI0 NPOU3BOACTBA (0OKCUTOBBIH LIJIaM)
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Knaccudpumkaums TeXxHOreHHoro Cbipbsi N0 XMMUYECKOMW
XapakKTepucrmke — koa(pdmumeHTy OCHOBHOCTM:

_ (Ca0+0,93MgO +0,6R,0) — (0,55Al,0, +0,35Fe,0, + 0,750, +1,27CO, +1,33P,0;)
0,93(SiO, +0,62Ti0, —0,83Fe0)

K

oT 1,6 o0 + - YNILTPAOCHOBHbIE (06/1343/0T BSXKYLNMU CBOUCTBAMM)
oT 1,2 oo 1,6 - OCHOBHbIE (/M14PaB/IMYECKN aKTUBHbLIE JOOABKM)

K,, ot 0,8 no 1,2 - cpeaHune (coipbe 4/15 MAaTEPUA/IOB aBTOK/IGBHOIO TBEPAEHMS)
ot 0,0 no 0,8 - KUcChnble (Chipbe 4719 KEPAMUKM, CTEKIA, MUHEDPA/TbHOV BATbl)

ot 0,0 no - - ynbrTpakucabie (To Xxe)
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O

XMMUYECKMMN COCTaB TEXHOreHHbIX MUHepanbHbIX nob6aBok

Jlobaska Sio, | ALO; | Fe,0; | CaO | CaO, | MgO | SO; | Na,O [ MnO | P,Og | Cr,O4 | n.n.n. | K,
+FeO +K,0O

3osaa-ynoca HoBouep- 50,4 20,2 9,3 6,7 Ho 2 1,2 | 1,25 3,5 - - - 3,7 | -0,07
kacckoii ['POC (kaM. yrosnb) +3,7
MukpokpeMHe3eM 95,58 0,9 0,51 0,8 - 0,1 (0,44 | 0,33 - - - 1,15 | 0,003
CraxaHOBKOIO 3-1a +0,35
Ilnak BarpaHo4HbIi 47,27 9,4 12,7 17,0 - 0,67 | 0,59 - 3,8 - - 0,47 | 0,33
Hwuxeroponckoro 3-1a +8,1
3ou1a-ynoca Cei3pasb (Top. 38,1 10,6 7,6 27,6 - 2,5 7,5 2,1 - - - 1,8 0,53
CJIaHIIbI) +2,2
IIly1ak HUKeJIeBOro NMp-Ba 43,05 9,05 1,12 23,24 - 8,0 | 0,64 - - - - 0,32 | 0,69
«OxypamHUKenb» +14,58
II1ak 1oMeHHbII 38,64 | 8,81 0,19 | 41,93 - 7,24 | 0,14 - 1,06 - - 1,3 1,2
Jlunenxuit +0,69
IIaak 3JIeKTPOTEPMO- 41,0 2,3 0,25 44,2 - 3,52 1063 0,84 - 3,2 = 0,96 | 1,22
docdopubIlii =3,1
Ilnak 31ekTpoTep- 9,5 3,0 7,0 37,5 - 9,0 - - 8,0 - 1,2 43 | 2,25
MHUYeCKHii YepHbIi +20,5
Ilnak MapTeHOBCKUIi 17,7 4,02 2,2 46,2 - 9,64 | 1,68 - 77 | 061] 0,31 0,3 2,68
Wxopcknit +9,64
Ilnak 1ekTpoTep- 19,5 4,0 60,0 - 10,5 - - 1,5 - - 3,5 3,0
MUYeCKHii Oesblii +1,0




JTUCIHUIIJIUHA
OBABKHU B BETOHBI 1 PACTBOPBI

O
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1 NMnacrupumumpyrowme u sogopeayumpyrouime nobaskm

OgHn u Te Xe pnobaBku MOryt npuMmeHsTbca nnMbo B
KauecTBe naacTuukaTopos, nn6o B KayecTBe
BOAONMOHMXAIOLLUX.

NMpun ycnoBum coOXpaHeHUsi HavaJZIbHOro BoAocoAepXaHus
nnacTuumKaTopbl CHMKAIOT )JMKECTKOCTb WM MNOBbIWAIOT
noaoBMXXHOCTb cMecen. Mo creneHn 3hPpeKTUBHOCTH
nnacrupuumpyrowgme AobaBkM pa3aenaroTca Ha
cynepnnacrupuvympyowme m nnacrupuumpyrowme.

NMpun ycnoBunm COXpaHEHUsI PaBHOMOABMIXHOCTU CMeceM
A06aBKM NO3BONAIOT CHMXaTb BoaonoTpebHocTb cMecen. Mo
cteneHn 3(PEeKTUBHOCTU Boaopeayumpyrouwme paobasku
pa3aenaroTca Ha cynepsoaopeayuupymoiwjume "
BoAopeayumpytowime.,



JNNEKUUA 3_[No6aBku, perynupyrowme cBoOMCTBa 6€TOHHbIX U PaCTBOPHbLIX CMecen

O

CoBpeMeHHble cynepriacTudmKaTopbl U rMNeppas3aXMKUTENmn

CHukeHue
T'on
I'pynna Tun BoOJOCOAEp- HaumenoBanue
OTKPBITUA o
skanus, %
CyabdomenaMmuH- HIJI-10, 10-03,
1960 | dbopmaberua MSF 15-30 MeamenT, Konmaacr,
3uxkameHT- OO
C-3, 40-03, oden,
1932 11 gzﬂ;g);):a(bTaﬂﬁ gl-: 15-25 Maiitu, Kopmuke,
P ahhe Kpuszo ®uaroun
1939 I MoanguuupoBaHHbIe 515 JICTM, XJICK-1,
JUrHOCYJIb(oHaThl LS Iaactument bB40
Meadguoke 1641@,
1993 IMoankapookcuaarsl PA 20-30 3uka Buckokpur-
-20HE
1997 v Idup HOJII’IKZIIDI')Aﬁé)KCI/IJIaHOBLIH 2540 Mypaniact ®K-63
1997 Cononumep axkpuiiobiii CAE 25-40 diokce 1
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NMnacrucbnumnpyrowmm apdekT onpeaensiercs
M3MEeHeHMeM BOoAbl COJMIbBaTHbIX o06os0uek  yacTuu
HoBOO6pa3oBaHMK ueMeHTa. [pu apcop6buumn [MAB Ha
NOBEepPXHOCTU TBepaou ¢pa3bl KOIMYECTBO BOAbI COJIbBATHbIX
060/7104EeK YMEeHbLUAeTCA, a KO/JIM4YecTBo CcBO60AHOW BOAbI
BO3pacTaer. JOTO BeAeT K Y/YUYLUEeHU peosiormyecKmnx
XapaKTEePUCTUK CMeCHU, HO HECKOJIbKO 3aMennsiet npouecchbl
CTPYKTYpOO6pa3oBaHMa U TBEpAEHUS LLeMEeHTa.

MexaHM3M [OelCTBUS HOBOro runepnaacrudmkaropa
3aK/Il04MaeTCs B TOM, 4YTO 4acTuubl nNOJMKapbokcunaToB
agcopbupyrotca Ha MNOBEPXHOCTM LEMEHTHbIX 3epeH W
coobwaroT UM oTpuuaTenbHbin 3apsaa. NMocne agcopbunmn Ha
NOBEPXHOCTU 3epeH MNoJiIMMepbl HAauYMHAKOT OTTAaJIKUBATbCS
APYr OT Apyra — aMcneprupoBaTb YaCcTULbl LLleMeHTa.
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NMpoaykTbl Ha OCHOBE KOHAeHcaToB dQopManbaernga w
Cy/ibcpMpOBaHHOro MeslaMMHa M HadTaZIMHa AUCNEepPrupyroT
3epHa LUEeMeHTa C TMNOMOLWbI0O 3JIEKTPOCTaTUYECKOro
OTTAaJ/IKUBAHUA, NONMIMKApP6OKCUIaTbl MCNOJIb3YHOT CBOIO
06BbEMHYIO NMOJIMMEPHYIO CTPYKTYPY ANA «CTepuyecKoro»
wnn (pusnyeckoro pacraskumBaHus. B uenoMm, crepuuyeckoe
OTTaJ/IKUBaHME CUJIbHEee, YeM 3J1IeKTpocTaTu4yeckoe.

CTpPYKTYpbl NOZIMMEpPOB pPa3/iMyaloTcs No AJSIMHE OCHOBHOM
uenu, AsivHe 60KOBbLIX Lieneu, KonmuecTsy 60KoBbIX Lenen u
MOHHOMY 3apsay. [Mo3ToMy CBOMCTBaMM NOJIMMEPOB MO)XXHO
ynpasniATb,  W3MEHSAS  MOJIEKYJIAPHYI0 CTPYKTYpy M
HarnpasJiIeHHO BO3EeMCTBYSA Ha CBOMCTBaA 6eToHa.
AacopbupyeMoe KO/MIMYECTBO MNOJSIMMEpa YBeJSIMYMBAETCAa C
YAJIMHEHUEM OCHOBHOM LUenu U YyBeJIMYeHUEeM MOHHOro
coaep)XaHma OCHOBHOM Lenm.
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Kak rnokasasm nccnenoBsaHus, AeuCTBue
nnactupuumpyrowmx nob6aBok pPa3/IN4yHO ans
OTAe/IbHbIX MMHEpPaJsIoB LIEMEHTHOro kKJauHkepa. [Mpwm
BBeleHMMH nobaBok cnepyer YUYUTbIBaTb nx
COBMECTMMOCTb C LeMeHTaMu (M3-3a coaepXaHusl B HUX
C;A v runca), MMWHepanbHbIMM AMUCNEPCHbIMU
KOMNMOHEHTaMM WM Mexay pobaBkaMum npu uUX
KOMIJIEKCHOM BBEeleHUM.

NMnactucpmkaropol rmapodunmsnpyrowlero AeucTrBus
aacopbupyrorca no cxeme: C;A > C,AF > C;S > C,S,
no3ToMy Haubonee 3cddPpeKTMBHO UX TNpUMMEeHeHue B
<)KUPHbIX>» 6ETOHHbIX CMEeCcsX Ha BbICOKOAJIOMUHATHOM
LileMeHTe.
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O

MEXAHU3M JEACTBUSA JOBABOK

CYTIEPITIACTUOUKATOP OPrAHOMUHEPAJIbHASA MOJTMIMNACT-3MB

5

&)

Llemenm Syd=3000 cm*/2 Mukpokpemrezem Syd=20000 cm?/2
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O

MexaHu3M 4eUCTBUSA rMneppasaXxmxuTens

AHVOH
noJnapD OKCHNATHOR Lerm

[Tocne Hagana THPATATHA
LUEMEHTHELX JaCTHI]

YacTH4HO IHpaTHP OBAHHEIE
Boxoesle ruapodobHre nunn dupHEE YACTHIE LEMPHTA
LIETH, TTPH FRIOLIHME 3epHAM L] eMEHTa
MPOCTPaH CTBEHHEH 3QdexT oTTamaeaHns
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O

MexaHu3M AeUCTBUSA rMneppasaXxmxuTens

Texnonorus Sika ViscoCrete :
yMeHbIIIeHne BogonoTpeOHocT Ha 40 %o

Modified polycarboxylates TpexmepHas dopma

s Recatyete: MOSEKy bl 1
? e XUMUYECK1e CBOMCTBa
| | TN "~ | onpedensioT yaBoeHue

t e CH, = C CH,=C . \um adpekTa.

I m I n +\-
Comentgrain |

COOH CO-X-(CH,CHRO-) F ]




JNNEKUUA 3_[No6aBku, perynupyrowme cBoOMCTBa 6€TOHHbIX U PaCTBOPHbLIX CMecen

Cxema TBepaeHuss MUKpobeToHa

3ouna ceobonnoii  3epHa [lemenTHwIi Kpucranam Kanuanspusie
BOAB KIHHKCpa Ieilb
Cxema 3”:__/_—5 -
npomecca [y Gy &
CTPYKTYPO- | & — :i:l:-.,;l.v
obpazoBaHHA | — &5 ey —
P p. g
| & =
— B B
Bpewmsa 0 0.5
Cxenia 3epHa KIHHKEpa KoarynauuonHas __ YCnoBHO-KOAryIAHOHHAA KpHcramsannoHHas
ST @ % (%‘ eeazp < Qs . CBA3B CBA3B
o \,_’l,/ ”I cTann
CTRYETYP d=10-30MKM i
IIponecce 3arBopeHHE Komnonnanns Koarynsamus Kpucrammsanua Brichixanue
ITeproast DopMHPOBAHHE CTPYKTYPHI VnpouHeHHE CTPYKTYPHI
Craann IToaroroBHTEILHAA CTaHOBJICHHE CTPYKTYPHI OOpa3oBaHHE KapKaca IIpopacranne Kapkaca
HaxoruieHsne rajipaTHeIX Pa3BHTHE KOAryJIA1HOH~- Pa3BuTHe npouecca Kpu- HapacranHe 0CHOBHO#H
HOBOOOpPa30BaHHIT B PO~ | HOM CTPYKTYpPHI CyOMH- CTA/UTH3ALHOHHOI'O CTPYK- | MPOYHOCTH 3a CYET yIUoT-
MEXKYTOYHOI 30He. Haua- | KPOKpPHCTAMIOB € ajcop- | TypooOpaszopaHua. Poct HEHHA I'e/id H pocTa KpH-
710 oOpa3oBaHHA Koaryad- | OHPOBaAaHHBIMH BOJAHBIMH NPOYHOCTH, BO3HHKHOBe- | cTawmoB. Crniajsl YIPYTrocTH
ITHOHHOM CTPYKTYPHI, BO3- | uieHKaMHu. [Ipoasienne HHE HANPAKEHHH B KpH- H NMPOYHOCTH MNMpPH KPHCTA-
HHKHOBEHHE KOHTAKTOB THKCOTPOITHH CTA/UTH3ALHOHHOM CTPYK- | IHYeCKHX BHYTPEHHHX Ha-
Type NPAKESHHAX
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YcnoBus 3¢hheKTMBHOro NpMMEHEHUN MNIacTuPuUKaTopos
ddbdheKTMBHOCTbD BBeaeHus nnactuduyupyrowmx apobasok
nposB/iISieTCA B SKOHOMUU LEMEeHTa ANIA PaBHOMNPOYHbIX 6eTOHOB
(nopsipka 5...20 %), yMeHblIeHUM paccnanBaeMocTn 6eToHHOM
CMeCH, NOBbILLEHUN NJIOTHOCTU U HeNnpoHULLIAeMOoCTH 6eToHa, pocre
NMPOYHOCTN 6eTOHOB paBHONOABWMXHbIX COCTAaBOB.

NMpuMeHeHue cynepriactTuMKaToOpoB MNO3BOJNISIET YMNPOCTUTDL
TexHoNnornto ¢opmMoBaHMA M3AEJ/IMK, OTKa3aTbCA OT BpeaHoro M
3HeproeMkoro obopyaosaHus Ana BUGpoynnoTHEHUS 6eTOHHbIX
CMecCel, uUTO YyNyuyllaeT ycnoBusa TpyAa 6ETOHLWMKOB M CHMKAEeT
Tpyao3atpatbl. Kpome TOro, BBegeHue mnactuumkaTopos paer
BO3MOXXHOCTb 3aMeHUTb Ae(dULNUTHbIE BbICOKOMapO4Hble€ LLEeMEHTbI
PAAOBbIMKW, YCKOPUTb HapacTaHMe OTNYCKHOW MNPOYHOCTHU
Kene306eTOHHbIX KOHCTPYKUMWA C yMeHbleHueM notpebHocTn B
MeTaJuie Ha onasly6ouHble ¢(popMbl, NOBbLICUTb KAaYeCTBO U3AeNMn 1
MX AO0JIFOBEYHOCTb.
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2 Crabunusupyrowme nobaBku
NMonuokcuatuneH MO3. BbicOkOMONeKynsipHoe NoBepXHOCTHO-
aKTUBHOE BellecTBO HEMOHOreHHOro Tuvna.
MeTunuennronosa sogopacrsopuMman ML.
BeHTOHMTOBAaA rnivHa bIr. MpupoaHbIX BbICOKOANCNEPCHbIN

aJIMOCUJIMKAT, 06/1apaoWwmin BbICOKOM MOHOO6MEHHOW CNOCOGHOCTBIO U
HabyxaeMoCTblO.

No6aBku-crabunnmsaropbl NPUMEHSAIOT AJIS NOBbILLEHUS
CTabU/IbHOCTU U COXPAHAEMOCTU 6ETOHHbIX U PAaCTBOPHbIX
cMecen. MexaHM3M [OEeUCTBUA M TexXHuYeckun 3ddexT
ctrabunusartopos 3aKJ1loyaeTcs B NoBbILLEHUN
BOAOYAEPXXUBaloLLen CNoCco6HOCTH CMecCu. Nx
Mcrnosib3oBaHne Aana  6eTOHOHACOCHOM  TEeXHOJIoOrum
obecneunBaeTr BbICOKYIO OAHOPOAHOCTb CMEeCU M
yjay4yllaeT eé nepekauymBaeMoCTb No Tpybéonposoay.
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Npun BBeaeHMn cCTabunsaTopoB B CUCTEMY
“HeMeHT-BoAa-3anoJiIHuTesNb” N3MEHSAIOTCS
CBOMCTBAa MNOBEPXHOCTU YacTuu TBepaou dasbl
(uemMeHTa, B nepByrHd ouepeab) M NpoucxoauT
M3MEeHEeHUe COOTHOLUEHUSI MeXAy MJIEHOYHOU W
CcB0O60AHON BOOM.

B pesynbtate nentusMpyrolero Aeucreus
A06aBOK M BCNeACTBUMM YBeJIMUEHUS KOJZIMuecTBa
NJIEHOYHOU BOAbl HacTtynaetr crabuausauyus
CUCTEMbI, NPUBOASLLANA K COXPaHA€MOCTU CBOUCTB
CMEeCM M e€é Xopolwled nepeKkauymBaemMocTu no
Tpyb6am.
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7\
MexaHU3m AenUcTBUA CTabUNn3npyoLLEeEN
nobasKu Sika Stabilizer 4R

* Monerkyna ctabumnusmpyrowen nobaBKu

e

* BoooyaepHueaWwmn 3dderT
CTabunumsupyolen nobasKu

e
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3 lobaBkMK, perynmpyrowme COXpaHsaeMoCTb
NnoABMIXHOCTU CMecen

3.1 [Ona yMeHbLUEeHUA CPOKOB CXBaTbiIBaHUA M
YCKOpPEeHUs TNpoLeccoB CTPYKTypoobpasoBaHuss 6eToHa
NMPUMEHAITCA A06aBKU-YCKOPUTEZIM  CXBaTbiBaHMUA.
XnMunuyeckume no6aBKN-31EeKTPONNUTDI " NAB,
MCNoJib3yeMble B KauyecTBe YycKkoputTeneu, no
TpeboBaHnsM HaAeXXHOCTH Nno CpaBHEHUIO C
6e30406aBOYHbIMM cMecsiMm AOJDKHbDI YCKOPSATb
npoueccbl CXBaTbiBAaHMUAI PACTBOPHbIX M OGETOHHbDbIX
cMeceM Ha 25 % wn 6onee (nNpu TeMnepartrype
oKpy>xarujero sosayxa (20 £ 2) °C).
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Addiment BE 2. CBepxCW/bHbIH YyCKOpMTENb
CXBaTbiBaHUAA W TBepAeHus,, TMNpPUMEHSsIEMbIn TpwU
TOpKpeTuposaHmMm 6eToHa i peMOHTHbIX paboTax.

Addiment BE 5. Yckoputenb cCxXBaTblBaHUA WU
TBepAeHus, NpUMeHsIeMbIN ans M3roToBJIEHUNA
6eTOHHbIX u3aenmn n Anga 3MMHero 6eToHMpoBaHMUS.

Addiment BE 6. XXnakum yckopurtesib CXBaTbiBaHUS
AN PEMOHTHbIX paboTax.

Tiksokret P, CBepXCU/IbHbIN yCKopUTenb
CXBaTbiBaHUA ANSA TOpKpeT-6eToHa. NMopowkoBasn
CMeCb Ha OCHOBEe HeopraHu4yeckux coeguHeHUM.

Cementol Omega P. [Jo6aBka-yckoputenb Ans
6eTOHHbIX U PacCTBOPHbIX CMeCeM.
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3.2 Ona 3aMeaneHUs nNpoLeccoB CTPYKTYpO-
obpa3oBaHuss M NPOAO/HKUTENIbHOU COXPaHAEMOCTHU
HavyaJibHbIX CBOUCTB 6€TOHHbIX U PacTBOPHbIX CMeceun
NPUMEHSAIOTCA aob6aBku, 3aMegnsoume
cxBaTbiBaHMe. Takue pAob6baBkm no TpeboBaHUAM
Hale)XHOCTM AO/DHKHbI B 2 pa3a u bonee yBenMumsaTb
BpeMsi noTtepu noaABMIXHOCTM OeTOHHOM cMecu OT
MCXOAHOro 3HauyeHus Ao 2 cMm (nNpu TeMnepaTtype
oKpy)xatouiero so3ayxa (20 + 2) °C).

[No6aBku, perynvpyroume CPOKM
COXpPaHAEMOCTU O6eTOHHbIX cMecel, OAHOBPEMEHHO
SAABNAIOTCA U perynsTopaMmu teepaeHusn 6etoHa.
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Addiment VZ 2. [No6aBka-3aMmennurenb C
naactudvuuMpyroliMmMm AeucTBUMEM OIS MOHOJIMTHOrO
CTpOUTENbCTBA.

Addiment VZ 6. lo6baBka — cunbHbIN 3aMegauTenb AN
PaCTBOPOB, JIerkux n neHobeToHOB.

Peramin R. [No6aBka-3aMmeanuresb B BMuae
npo3payHoOro pacreopa Ha ocHoBe pocchaToB.

Cementol Retarde. 3amMeanmtenb C niaacTu-
¢duumpyrowmm AEeUCTBUEM ans 6eTOHHbIX 7]
PaCTBOPHbIX CMecCeu.

Sika Retarder. Bbicoko3ap¢deKkTUBHbIN 3aMeanuTenb
CXBaTblBaHUS Ha OCHOBe€ MoaAn(UMLMPOBAHHbIX
¢docchaToB.
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4 No6aBkn, ysennumsatouime so3ayxo-(raso)coaepxaHme
cMmecem

NMopusyrwowme p[Aob6aBkM — 3TO BewecTBa, CNocob6-
CTByIOLUME LeNieHanpasJ/ieHHOMY 06pa3oBaHMIO B Tene
6eTOHa BO3AYLUHbIX WM APYIrUX ra3oo0bpa3Hbix nop.

Mopusywowme nobaBku, KOTOopble B 3aBUCMMOCTHU OT
OCHOBHOro 3dbdeKTta AencTBUS noapasaensroTCa Ha
BO3lyXOBOBJIeKalowme, MneHo- u rasoobpasyrowme,
MCNOJ1b3YHOTCH ansa npou3BoOACTBa Nerkoro
KOHCTPYKLMOHHOIO, KOHCTPYKLIMOHHO-TENJI0U30/19-
LLMUOHHOIO U TEeNJIOU30JIILMOHHOIro 6eToHa Ha NOPUCTbIX
3anoJIHUTENAX, a TaK)Xe NMpPu U3roToBJIEHUMN AYEUCTbIX
6eToHOB.
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4.1 Bo3ayxoBoBsiekawowme pobaBky — 3TO NOBEpPXHOCTHO-
aKTUBHbIe OpraHuyecKkume BellecTBa, Cnoco6cTByloWMe
BOBJ/IeYEHUI0O B 6ETOHHYI0 CMeCb NMpu eé nepeMellnBaHuM
MeJIKOAUCNEepPCHOro Bo3Ayxa, paBHOMEPHO pacnpeaeneHHoro
B 6eToHe.

dencrBme BO3AYyXOBOBJIeKalOWMUX A[06aBOK COCTOMT, B
OCHOBHOM, B HacCbIWEeHUn 6eTOHHbIX U PacCTBOPHbIX CMeceM
MUKpony3bipbkaMu Bo3Aayxa pa3mepom 0,015...0,030 MM,
KOTOpbI€ BbIMNOJIHAIOT pPoOJib CMa3KM U obneryaroT B3auMHoOeE
nepemMelyeHme 3anoJIHUTeNeMn. Bo34yxOBOBJIeKaloLWnmn
appekT n06aBOK 0becneunBaeTcs TeM, UTO OHM BBOASITCA B
CMecHu B BMAe LWeNoYHbIX Mbin (2In6o 06pasyroT B HUX Mbisia
3a CYET HeUTpanuM3auMm ruapokKkcuaoB HOBOOOGpa3oBaHUM
rmaparTupyroulerocs LleMeHTa), KOTOpble o6bnaparot
neHoob6bpasyrouie CnoCob6HOCTLIO.
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CMona HeuTpanusoBaHHass Bo3ayxoBoBnekatowas CHB,
CHBK. lNpoayKT Ha OoCHOBe HaTpueBbiX coJien abneTuHoOBOM
CMOJbl.

CMmona ppeBecHass ombuieHHas CAO. MMacroobpasHbin
NPOAYKT Ha OCHOBE HaTpueBOW COJZIM abMeTUMHOBOWU CMOJbI,
noJsiyyaembi OMblJIEHUEM AAPEBECHON CMOJibl LLEJI0UbHO.

Knen TtannoBbin nekoBbin KTIM. CMecb npou3BOAHbIX
CMOJZISIHbIX W )XMPHbLIX KWUCAOT, O6pasyrowmxca npu
BblAe/IEHUM TaJIJI0OBOro Macna u3 CysibpaTHOro JIMrHuHa.

OMbIIeHHbIU TanoBbiM nek OTI. MpoAayKT U3 HaTpUeBbIX
COJZIEU CMOJISIHbIX U YXUPHbIX KUCJIOT C 06L1eNn LeNIoOYHOCTbIO
3...10 %.

Peramin HPA. Bbicokoa(pdeKkTuBHas BO3AYyXOBOBJie-
Karowana pobaBka B Buae NpPoO3pavyHOro )XenrtoBaTtoro
pacTBopa cMecu [AB.
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4.2 MNeHoobpa3yrwwme Ao0b6aBKM — 3TO NOBEPXHOCTHO-
aKTUBHbIe oOpraHuyeckme BewlecTBa, obecneunBatowme
BO3MOX>XHOCTb MNOJIYYEHUSI TEeXHUUYECKOU neHbl TpebyeMbix
KPaTHOCTU U CTOMKOCTU M NO3BONSAIOLLME NPU CMELUUBaHUMU C
KOMMOHEHTaMn 6eTOHHOM cMecHn nosiyyatb 6eTOHbI
SIYEUCTOU WJIN NOPU30BAHHOU CTPYKTYPbL.

ApekoM-4. lNMeHoobpa3oBaTenb HAa OCHOBE rMApoKcuaa Kanus,
Ka3eunHa, kaHncdonun, Mbi1a U BOAbI.

No-rnb-1. TleHoobpa3oBaTenb A[ANA  MPUroTOB/IEHUNA
MOHOJIUTHOIo NneHo6eToHa U NeHO6EeTOHHbIX U3aenun.

Nb-2000. OgHopoAaHan XNAKoCTb 6e3 ocaaka.

MopneH. OaHOpoAHaN XUAKOCTb KOPUYHEBOro userta 6es
KpUCTaJIZIMYECKOro ocajaka.

NeHocTpoM. [lobaBka Ha OCHOBe ankKwicyab(daTtoB C
aAo6asneHneM pacTBOPOB NEPBUUHbIX XXUPHbIX CIUPTOB.
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4.3 Ta3oo06pasyowme pobaBkm — 3TO BeLLeCTBa,
CnocobHble BbIAeNnsiTb rad3 B pe3ysibTaTeé UX XUMUYECKOro
B3aMMOAEeUCTBUSA C NPOAYKTaMU rmapaTtauum LeMeHTa.

NMpu npousBoacTee rasoberoHoB nopu3alms OCHOBaHA Ha
o6bpa3oBaHMM B TecCTe BSHKYWUX ra30BbiX MNYy3biPpbKOB,
CO34aoWMNX SAYEUCTYHO CTPYKTYPY LUEMEHTHOro Wwaum
M3BECTKOBO-CWIMKATHOro Tecrta. [lpouyecc BcnydyuBaHuUNA
OCHOBbIBaeTCA Ha coBnageHMu nepuvoaa HaubonbLwero
rasoobpaszoBaHMs C  BSA3KO-MJIAaCTUYHbIM  COCTOSIHUEM
6eTOHHOM CMeCH, T. €. MOMEHTa, Korga cMecb CcBO60AHO
nedopmupyetrca noa AeUCTBUEM BbifeNiIloOWero rasa, Ho
yAEep)XUBaEeT ero B CMecCu.

NMyapa antomnHueBas MNAIl v MNAI-1.

Nyapa anomuHueBan [MAK. NoBepxHOCTb 4YacTuu nyapbl
NOKPbLITA 3aWMTHOU NapacdHOBOU NJIEHKOM.
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NCTOYHMKOM ra3zoob6bpasoBaHua aiBnsieTcsa cBO60AHbIN
BOAOpOA, KOTOpbIW oO6pa3yercas B  pesynbraTte
XUMHNYECKOro B3aMMOAEeNCTBUS rasoobpasyrowmx
no6aBok (NOPOLWIKM aZIlOMUHUSA, MarHus, LUMHKa U Aap.) C

rmapoKcuaom KaJibLuA, BblAeNnarowmMcs npu
rmaposin3e TpexkKasbLMeBOoro CWinkKara.
BbicOKOANCNEPCHbIN NOPOLLOK aJIlOMUHMA

OKNCNsdAeTcd U npespallaetTca B rrmapoaJitoOMUHaT
KaJ/ibLuunsa C BbigeneHneMm MmoJseKkyiapHoro sogopoaa.



JTUCIHUIIJIUHA
OBABKHU B BETOHBI 1 PACTBOPBI

O
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1 lo6aBkK, perynupyrouime KNHETUKY TBepaAeHuUs

1.1 Jo6baBkn-3amennutenu teepaeHmns 6etoHa

ans TPAHCNOPTUPOBaHUA 6eToOHHOMU cMecu Ha
3HaYUTEeJIbHble PAacCTOSSHUSI U BO3MOXXHOCTU HenpepbiBHOro
6eTOHMPOBaHMA KOHCTPYKUMA B YCNOBUSAX MOHOJIUTHOIO
cTpouTenbCTBa B CMeCb crieayeT BBOAWUTb 3aMensiuTenu
CXBaTbiBaHUA U TBepaeHusi. TaKOU TEeXHOJIOrMYeCKum npmem
AOJHKEH OCYLUEeCTBNATbCA C y4yeTOM rpacpuka 6eToHHbIX paboT
M nogaun 6eTOHHOU CMeCH K MeCTy YKNIaaKM.

B npou3BoacTBe CO60OPHLIX 6ETOHHbLIX M Xene306eTOHHbIX
n3nenum aAob6aBKu-3aMeanuTenm NPUMEHSIOT npmu
M3roTOBJIEHUN HAPY)XHbIX CTEHOBbIX NMaHesien AN BCKPbITUS
NOBEPXHOCTHOr0 C/osi UM ObGHaXxeHuUsT AEeKoOpPaTUBHOIO
3anoJIHUTENA NOC/1Ie YCKOPEHHOro TBepAeHMus.
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No TpeboBaHuMsAM HaaeXXHOCTM Aob6baBku, 3amMepnsoume
CXBaTbiBaHME, [AO/HKHblI YBeJIMUMBaTb BpeMsi noTepu
NnoABMIXHOCTU CMECM OT MCXOAHOro 3HauyeHust 4O 2 CM B 2
pa3a u 6onee (NpuM TeMnepatype OKpy)awLwiero sBo3ayxa
(20+2)°C). Ans pobaBoK, 3ameanaOWKnX TBepaeHue 6eToHa
M pacTBoOpa, KpuUTepuUeM CAYXXMT CHMKEHUEe TNPOYHOCTHU
6etoHa Ha 30 % u 6onee B Bo3pacTte A0 7 cyTokK. lNpun 3TOM B
NPOEKTHOM BoO3pacTe u4yepe3 28 CYTOK MNpPOYHOCTb 6eToHa
yBeJIMUMBaeTCs, a NPOHULAeMOCTb — CHU)KaEeTCS.

[No6baBku-3amennurenm:

HutpunorpumeruneHdochpoHoBaa kucnota HTO,

KopMoBasi caxapHas naTtoka (Menacca) KIl,

rnwokoHat Hatpusa. Conb HaTpus TJIIOKOHOBOW KWUCANOTDI,
nosiydeHHasi U3 rJIloko3bl nyTeMm pepMeHTaLUM.
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B kauectBe paobaBok-3aMepnmTtenien  cxBaTbiBaHMUA
6eTOHHbBIX CMeceMn W TBepaeHus 6eTtoHa Moryt 6bITb
MCNoJ1b30BaHbl NMaacTudpuumpyroume nobaBku NOBbILLEHHOM

KOHLLEHTpaLuu, a TaKXe crabunusartopnl "
rmapocdobusaTtopsl.
MexaHu3m AEUCTBUS Ao6aBok-3amMepnuTenem

CXBaTblBaHUSI U TBepAeHuss 6eToHa 3ak/oyaeTca B
TOPMOXXEHMM TMpoLeccoB ruvapaTauMM UM rmaponusa
K/IMHKEPHbIX MUHEpPaNoB, T. €. 06yc/NIoBNIMBaeT 3aMeaAsiIeHHoe
BbienieHne cBo6oAHOW M3BEeCTM B pacTBOp M 3aMepnsier
npoLueccbl KoarynsiuMm um cbnmxeHus 3epeH LeMeHTa U ero
rmapaTHbIX HOBOO6Gpa30BaHUMN. Bcneacreume 3TOrro
MHTEHCUBHOCTb CXBaTblBaHUA 3aTBOPEHHbIX BOAOM
K/IMHKEPHbIX LLEeMEHTOB 3aMeaNIsieTCH.
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1.2 [lobaBku-yckopurenu teepaeHna 6etoHa

B 3aBOACKMX  YC/IOBUSIX MNPOM3BOACTBA  COOPHbIX
KeNne306eTOHHbIX KOHCTPYKUMM npuMeHeHMe nob6aBokK-
ycKkoputeneu no3BonsieT COKpaTUTb BpeMs
TEenJI0BJ1IaYXKHOCTHOM o6paboTkm, 4yTo ycKkopsieT
o6bopaunBaemoctb ¢GopM W TemIOBbIX arperartos. 3TO
CnocobcTByeT CHMXEHUI0O METaJUI0EMKOCTM U COKpaLLEeHUIo
3HepreTMYecKMx 3aTpaT Ha TenJioByro o6paboTky.

OCHOBHbIM KputepueMm 3¢h@PeKTUBHOCTU YyCKopUuTeneu
AIBZIIETCA YCKOpeHue npouecca cxBaTbiBaHUA Ha 25 % wu
6onee. Ana pnob6aBok-yckopuTenen TtBepaeHus 6eToHa no
TpeboBaHMSIM  HAAEXHOCTU  HeobxoAMMO  noOBbIlUEHMe
npoyHoctn 6etoHa Ha 30 % wn 6onee B BO3pacte 1 cyToOK
HOPMaJZIbHOIO TBEpAEHMUS.
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O

No6aBku-yckoputenun teepaeHusn 6eToHa:
Motaw I (kapboHat kanua K,CO,),

Cynbdat HaTtpusa CH. Kpuctannbl B BUae aekarmgpara

Na,SO, - 10 H,0,

HutpaTt HaTtpua HH,. becuBeTHble kpucTtanibl B BUuAe NaNO,,

TpuHatpuudocchar TH®D. [lpoaykT B BuAe MMIABNEHOTO WU
Kpuctannnyeckoro NasPO,.

Tuocynbdgat HaTtpua TH. becuBeTHble Kpuctannbl Na,S,0s,

Xnopupa kanbumusa XK. Kpuctannel B Buge CaCl, unn guruapata

CacCl, -2H,0,

Hutpat kanbuua HK. Kpucrannel B Buge Ca(NO;), wnu
TeTparmapata Ca(NO,),- 4 H,0,

JiurHonaH b-2Y. Yckoputenb TBepAeHUsa C 3aMea/IeHMEM Hadana
CXBaTbIBaHNS HA OCHOBE HEOPraHMYECKMX COMEMN.
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[dencrBne yckoputenem TBepAeHMs 3aK/4vaeTca B
aKTUBM3aLMM nNpoLecca rmapataumm LLeMeHTa, NpuBoasiLiem K
YCKOpPEeHHOMY 06pa30BaHMUIO resien, KOTopblie 3aXBaTbiBaloT B
CBOM SiUeMKM 60sibLUOEe KOJIMUECTBO >uAKou dasbl U
BC/leACTBME 3TOro BbI3blBAlOT b6biCTpoe cxBaTbiBaHME M
MHTEHCUBHOE YNpOoYHEeHUe LLEMEHTHOr0 KaMHS.

Mo MexaHn3My AeucTBus A06aBKU-yCKOpUTENU pa3aensitor
Ha ABa KJacca:

- po6asku snektponutoB 1 knacca (XK, HK, HHK, HHXK),
coaep)xawme OoAHOMMEHHble C BSHKYWMMM BellecTBaMu
KaJibLLUK-NOHDbI, NOBbLIWAKT UX PacCTBOPUMOCTb U YCKOPSIOT
npoueccbl ruapatauMm W TBepAeHusi, MHTeHcudpuuupys
obpa3zoBaHue TpexMepHbiX 3apoabilien HoBou da3bl U
yBe/IMuMBasi AUCNEPCHOCTb NMPOAYKTOB ruapaTtauum;
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- nobaeku anexktTponutos 2 knacca (M, CH, XH, HH,, TH, TH® un
Ap.), pearmpys ¢ MMHepaJibHbIMMU BSDKYLMMU MaTepuanaMmm,
o6pa3yroT TpyaHOpPaCcTBOpUMbIE WM MaJIoOAUCCOLMUPOBAH-
Hbleé KOMIMJIEKCHble COeAAUHEHMUS.

Mo xapaxkTepy peakuum C COCTaB/ISIIOWMMMU LEeMeHTa M
npoayKTaMm UX rmapartaumm 3Tm AobaBku pasaesnieHbl Ha ABe
rpynnbl: BCTynawuwye B peakuum npucoeavuHeHus 7
yyacTBylouime B OCHOBHOM B 06MEHHbIX peaKLuusX.

NMpu B3amMopgencTrBuM [06aBOK BTOPOro KJjacca C
K/IMHKEPHbIMU MMHEpaJslaMM B OCHOBHOM TMOJIy4yaloTCs
ABOWHbIE conu-ruapatbl. Cosin HAaTPUA N Kasius, Npu YCJI0BUMK
nocTyryieHMs B Xuakyro ¢asy ruapokcumaa Kanbuus, B
pe3ysibTaTe peakuum npucoeaMHeHuss obpasyroT Hapsigy C
OCHOBHbIM NPOAYKTOM U NOGOUYHDLIN - LLeNoYb:
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3 Ca0O - AlL,O; + nCa(OH), + 2n NaX + mH,0 —»
— 3 CaO - Al,O; - nCaX, -mH,0O + 2n NaOH,
rme N=1wmm 3;
m=10...12 nam 14...31;
X - omHO3apsiAHBIA aHMOH (ci-,No; , No; ,CH3COO u T. 1.) wim
0,5 nByX3apsiiHOro aHmoHa (so, ,co;” U T. IL.)

B 3aBMCMMOCTM OT X-aHMOHA [ABOMWHbIE COMM

Ha3bIBAKOTCA: ruapoxnaopastoMumHaT kanbumusa (FXAK),
rmapoHuTpoantroMmmHat kKanbuus (FrHAK),
rnapoHuTpuantoMmHaTt kanoumsa (FHMAK)
MT.N.
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ans nob6aBoK, BCTynarowmx ¢ BSHKYLUMMMU
BellecTBaMu B 06MeHHble peaKLUun, XapaKTepHoO TO, UTO
BO B3aMMoAeucTBMe C  aJlOMMHUMUACOAEPIXALLUMM
¢azamMu UeMeHTa B NPUCYTCTBUU MMAPOKCMAA KaNibUUs
BCTYNalOT TOJIbKO MX aHWOHbI, TOrAa KaK KaTUOHDI
COXPaHSOTCA B NOPOBOMU YXUAKOCTM.

YpaBHeHMe 06MeHHOU peakuMn B MOHHON (popMe Ha
npuMepe xsiopuaa HaTpus:

ACa™ +2AL0; +2Na" +2CI +20H +10H,0 -
— 3Ca0 'Al,0; CaCl, 10H,0 + 2Na" + 20H "
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Mpoao/MHKUTENBbHOCTD PpPEeXMMa TernJioBoM 06paboTkm
6eTtoHa c no6aBkoM yckopuTens TBepAeHus B, BKAIOYas MU
npeaBapuTenbHOe BblAep>XUBaHUE, OPUEHTUPOBOYHO MOXKET
6bITb YCTAaHOBJIEHA NO YC/IOBUIO:

B,=B - aB (R, —R),

rae B — npoao/MHKUTENbHOCTb peXuMma TernJioBou
06paboTkn 6e3 nobaBky, y;
R, - NPOYHOCTb 6etoHa C pobaskoun B

persiaMeHTMpoBaHHbIN nocne TO cpok, % R,; (R,; - MPOYHOCTDb
6eTOHa B NPOEKTHOM 28-CyT. BO3pacTe);

R - 1O ke, 6eToHa 6e3 nobaBku;

a — k03 dpuuneHT, npuHuMaemMbin pasHbim 0,02, 0,03

wnn 0,04 npu npoyHocTH 6eTOHa nocne Ten1IoBou 06paboTkn
cooTBeTcTBeHHO 50, 70 n 85 % R,,.
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2 o6aBkK, NOBbILLAIOLME NMPOYHOCTb M CHMXKAloLWMe
npoHuLaeMocTb 6eToHa

Konbmatupyrouwme (ynnotHswowme) pobaskm -— 3710
BeulecTBa, cnocobcrByrowime 3anosiHeHM0 nop B 6eToHe
BOAOHEpacTBOpMMbIMM npoayktamu. [lo TpeboBaHusMm
HaAe)XHOCTU OHU AO0/KHbI obecneunBaTb NMOBbILLEHUE MAPKU
6eToHa N0 BOAOHENPOHULLIAEMOCTHU Ha 2 CTyrneHu u bonee.

B KadyecTtBe KOJibMaTUpyrOWMX A06aBOK MUCNOJSIb3YHOT
TOHKOAMUCNEPCHble MMWHEepaJsibHble BellecTBa, obnaparouime
rmapaB/iIM4ecKon WAM nNyuyuo/IaHUYECKON aKTUBHOCTbIO, a
TaK)Xe BoAopacTBOpuMbie f06aBKMu:

- AnaTuneHrnukonesas cmona Asr-1;

- TpuaTuneHrnukonesas cMmona TIr-1;

- MonnamuHHaa cmona C-89;

- bButymMHaa amynbcusa (3Mynbbut) bI.
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B KayecTBe KOJIbMaTUpPYIOLWNX A06aBOK TaK)Xe UCMNOJib3yIOT
COJIN aJIFOMUHMSA, KaJibLMA U XKene3a:

- Cynbgat antomuHua CA — kpucrannorngpar Al,(50,);18 H,0;

- Hutpat kanbuyma HK — Ca(NO,), wm Ca(NO,), -4 H,0;

- Cynbdart xenesa CK — Fe,(SO,); - 9 H,0;

- Xnopup »ene3a XX — FeCl,; - 6 H,0;

- Hutpar eneza HXX — Fe(NO,),; - 9 H,0.

ynnotHiutenu 6etroHa — BoaopacTBoOpuMble cMonbl [A9r-1,
Tar-1, C-89 ynyuywaroT opHopoaHOCTb 6eToHa M, cMmeLjas
KPUBYIO pacnpeaeneHus Kanuwuisispos U nop B 06/71aCcTn MeHbLUMX
pa3MepoB, NOBbLIWAOT Ae(dOpPMATUBHOCTD U nNpeaesibHyro
pacTsHKMMOCTb 6eToHa, cnocobcTByroT O6pa3oBaHUMI0O B HEM

60s1€ee NNIOTHOW KOHTAKTHOM 30Hbl. B pe3ynbraTte noBbilIAETCS
[AONIrOBEYHOCTb 6ETOHHbIX U Xene306eTOHHbIX U3aeNun.
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Oob6aBkn CXK, XOK, HX, sBnascb nobaBkaMu 2 knacca, T. €.
BCTYNawWMMM B XMMUYECKMEe peaKuMm C  BSHKYLUMMU
MaTepuasiaMi, YCKOPSIlIOT CXBaTbiBaHUE LieMEeHTa M YJyuylwaroT
CTPYKTYPHbI€ XapaKTEPUCTUKM U MOPO3OCTOMKOCTb 6eToHa. 3710
o6ycnoBseHO TeM, UTO B pe3y/ibTaTe peaKLuun, NpoTeKaroLmnx
MeXxay HMMM M COCTaBJISIIOLLMMM LIeMeHTa M MNpPoAYKTaMM MUX
rmapartauum, o6pa3yroTca BellecTBa, YNJIOTHAIOLUNE LLI€eMEHTHbIN
KaMeHb — TPYAHOPACTBOPUMbIE ABOMHbIE COIM-ruapaTbl TUNa:

3 Cao - Fe,0,-3CaS0O, - 31H,0;
3 CaO - Al,O; - Fe, O, - 3CaSO, - 31H,0.

B pe3ynbTaTe BO3HUKHOBEHMS BbICOKOANCNEPCHbIX 3/1aCTUYHbIX
TPYAHOPACTBOPMMbBIX )Kene3socoaep)Xawunux HoBoobpa3soBaHMMH
NnPoOMCXoAMT KOJIbMaTauuMsi TMOpP LUEeMEeHTHOro KaMHS, uTo
cnoco6bcTByeT nNOBbLIWEHWIO HenpoHuMuaeMoctTu 6etoHa, a,
cnepoBaTesibHO, U ero AoJ/IrOBe4YHOCTM.
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3 [lo6baBku, NoBbILLAIOLWME 3aLUTHbIE CBOUCTBA 6eToHa no

OTHOLUEHMIO K CTaJibHOU apMaType (MHrMbUTopbl KOPPO3MK CTaNN)

CranbHas apMmaTtypa, Haxoasuwasca B 6eToHe Ha HEKOTOpPOM
PacCTOSSHUM OT NOBEPXHOCTU, B CUNbHOLLesiIouHOU cpeae (pH =
12,5) noxpbiBaeTtca nneHkouM wu3 y-Fe,0, u Fe,0,, Korpga vy
NnoBEepxXHOCTU apMaTtypbl o06pa3yetrca cpeaa, coaepxawlas
AOCTAaTOYHOE KOJIMYEeCTBO MOJIeKy/s1 Kucnopoaa WM aHUOHOB
arpeccuBHbix Bewects (Hanpumep, oo Cl™ wnm SO; wn ap.),
HauYMHaeTCAa AenaccuBayua CTanu.

B nNpuUCYyTCTBMM XJIOpMAOB KOpPpPO3us CTanum pa3BUBaeETCH
BC/eACTBME pa3pyLueHUs XJ1opua-UOHaMM 3alMTHOM MJIEHKU Ha
MeTasiie. MoHbl X/10pa, BCTynas B XMMUUYECKOoe B3auMoaencreume,
npeobpasyroT 3alMTHYIO IUJIEHKY M3 OKCMaa )JXene3a B
PacTBOPUMbINA XJiIopMA Xene3sa. MexaHu3sM KOppo3uu BKJIIOYaeT
agcopébumro xnopua-MOHOB UM O6pa3oBaHMEe KOMIUJIEKCa Ha
NOBEepPXHOCTHU CTaJIM.
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3awmTta CTanmM OT KOoppo3un pocruraerca numbo nyrem
HenocpeacTBeHHOU o06paboTkn apmartypbl, nnMb6o nyrem
yCWJ1IeHUs 3al4MTbl, o6ecneunBaemMon 6eToOHOM.

[o6aBKM-UHIrMG6MUTOPbI KOPPO3MM CTanM — 3TO BeELLECTBa,
obecneunBaroime BbICOKYHO KOPPO3MOHHYH0 CTOMKOCTb
apMaTypbl B arpecCMBHbIX MO OTHOLLUEHUIO K Hen cpefax:

- Hutput HaTpua HH - NaNO,;

- Hutput-Hutpart kanbyuma HHK - cmecs Ca(NO,), u Ca(NO,),;

- Terpa6bopaTt HaTpusa TBbH - Na,B,0- 10H,0;

- buxpomaTt HaTpua bXH - Na,CrO; - 2H,0;

- buxpomart kanua bXK - K,CrO;

- KatanuH-uHrnbutop KnN-1.

Mo TpeboBaHMSIM HaAEXHOCTM OHM [AOJDKHbI obecneumBaTb
3HAYeHUs1 TOKa naccvBauuMM CTaZim He MeHee 10 mA/cm? WM
noTeHyuasia naccMBayum ctasim He MeHee MUHYC 450 mV.
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MexaHuM3M pgenucTBust A[06aBOK-MHrMOGUTOPOB KOPPO3IUMU
CTaIn  3aKJ/Il04YaeTCA B TOM, 4YTO B UX MNPUCYTCTBUMU
npoMcxoauTt O6biCTpoe OKMUCNeHue PpacTBOPMMOro okcuaa
ABYXBaJZIEHTHOro )<esne3a Cc obpasoBaHMEM Ha NMOBEPXHOCTU
CTa/IM NAaCCMBUPYHOLUMX 3alUMTHbIX MJIEHOK U3 ruapokcuaa
xenesa. [ocreneHHO w3 06/71aCTM AENUCTBUA KOPPO3UM
UCKJTIOYAIOTCA HOBbI€ YYAaCTKU NOBEPXHOCTU CTAaJIN U npoLiecc
KOppo3uMM npekpawaerca. 3IddeKkTuBHoe 3amMensieHue
obecneunBaeTcss TOJIbKO nNpM AOCTAaTOYHOM KoJsM4yecTBe
Ao6aBku, oTBevyaroweM HeobxoaMMoMy ANA AAHHOWU CUCTEMbI
OTHOLUEHUI0O MHrMbuTop : xnopupa (cynbdar).

NMpuMmeHeHne A06aBOK-MHIIMOUTOPOB KOPPO3UM CTaNIN CHMIKAET
ANPPY3MOHHYIO npoHMuaemMoctb 6etoHa, yBenuuusaer
3/1IeKTPONpoBOAHOCTb 6eTOoHa, no3BonsieTr TBepaeTb 6eToHy npwm
oTpuuaTes/ibHbIX TeMnepaTtypax.
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4 o6aBKkK\, NOBbILLAIOLLIME MOPO30OCTOMKOCTb 6eTOHa

Mukporasoobpa3syrouwme nobasku (ansa TsHxkenbix 6eToHOB),

TaK)X€é KaK M BO3AyXOBOBJieKawowme, cnocobcreyroT
nosiyuyeHmto 6osnee cCcrabunbHOM M MenkoaMcnepcHoM
CTPYKTYpPbl YCJIOBHO 3aMKHYTbIX MOp, 4YTO obecneuuBaer
noBbllLEHUE MOPO3OCTOMKOCTM U BOAOHENpPOHULAEMOCTU
6eToHa.

Ona nopumsaumm TsHKeNbiX 6eTOHOB U CTPOMUTENbHbIX
PacTBOPOB UCMNOJIb3YIOTCS:

- MonurngpocunokcaHbl 136-41 (6b1B. NIK)X-94) n 136-157M
(6bIB. rNOK-94M). NMonumepsol 3TUNrMAPOCUIIOKCaHA,
ob6pasyrowmecs npm rmaponuse 3TMAANXJIOpCUIaHa.

- dTrunrugpuaceckemokcaH NMoH.
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MexaHu3M genucTemus rasoobpasyrowmx o6aBoKk cBOAUTCA K
o6bpa3oBaHuI0 B 6€TOHHbIX UM PacTBOPHbIX cMecsax A0 2 %
rasoBbiX MMUKpONy3bipbKOB B eAuHULEe o6bemMa 6eToHa wunm
pacTBopa M u4actMuyHou ruapodobusaumm BHYTpPEHHEHU
NOBEpPXHOCTH NOpP.

B3anMogencTBME MNONUIMAPOCUIIOKCAHA C TIUMAPOKCUMAOM
KaJsibLMs NMPOTEKaeT no cxeMme:

R R R R
/[ /[
n(—O—/Si—O—/Si—O—) + n Ca(OH), —» n(—O7Si —078i—0—) +nH,7,
H H 0-Ca-O

rae R — o6bi4HO C,H;, XOTS1 U3BECTHbl U KPEMHUNOPraHU4YecKue
BelleCTBa TAaKOoro e Tuna ¢ Apyrov aIkubHOU U C (hbeHUIbHOM
rpynnamu.
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5 Pacwuupsouwime nobaBku
Ona KoMneHcauMuM YycCaAKM nNOpPTNaHALUEMEHTOB, Ans
CO34aHMA pacClUMPSAIOWMX U HaNpArarwwmx LEeMeHTOB,
TOpKpeT-6eToOHOB, TaMMOHAXHbIX 6eToHOB, 6e3ycafouHbIX
cMecen (caMoBbipaBHMBAKOLWLME MOJIbl, PEMOHTHbIE COCTaBbl)
MCMOJIb3YIOT paclumpsowyro nobasky ana uemenrta - DENKA
CSA20®. Xumumuyeckun coctaB DENKA CSA 20 -
MOHOCYN1b(POASIIOMUHAT KaJibLUS.
MexaHM3M [AenucTBuUS - B Mnpouecce ruapataumMm LeMeHTa
DENKA CSA 20 yBenuMuMBaeT KOJIMYECTBO XMMHUYECKMU
CBAI3aHHOM BOAbI " aKTUBMU3MNpyeT obpa3oBaHue
KPUCTaNNIOrMapaTtoB - ruapocynb@oasitoMMHATOB KasibLuA
FCAK, koTopble 3anosHAT o6pasywwmeca nycrotbl. B
pe3ysibTaTe, XMMMUUYECKasa ycalka MaTepuasia YMeHbLUaeTCH, a
NPOYHOCTHbIE NOKa3aTeNn YBeJINYNBaAIOTCH.
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No6aBka npeaoTBpaLlaeT obpa3soBaHue TPEeLUmH,
BO3HMKaIOWMX nNpu TBepaeHMM O6eTOHOB M PpacTBOPOB,
obnapaer a(hpeKkToM YCKOpEeHus pPaHHUX CPOKOB
CXBaTbiBaHMA MaTepuana.

Ona nonyyeHus 6e3ycafilouHbIX U paclUMpaoOWmMXca 6eToHOoB
MCNOJIb3YHOT KOMIJIEKC, BKJ/IIOYAIOWMWA aJIlOMUHUEBYIO NyApy,
nurHocynboHat um cynbdar Hatpua: NAK + JICT + CH.
KOMNOHEHTbI KOMIUJIEKCHOr0O NpoAyKTa, BCTynas B
XUMUYECKOe B3aMMoAenCTBMEe C TIUAPOKCHMAOM KaJbuue,
CNoco6HbI 06pa3oBbIBaTL r’MAPOCYNb(POoasZIlOMUHATbI KasbLUA
ICAK u oka3biBaTb pacwupsoulee aOeACTBMEe  Ha
TBepaerlLlyro cucremy 6etoHa.



JTUCIHUIIJIUHA
OBABKHU B BETOHBI 1 PACTBOPBI

O
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1 N'mapodobusmpyrowme nob6aBku

'mapodobusnpyrowme nobaBku — 3TO BewecTBa, npvaarowme
CTeHKaM nop u kKanunnsapoB B 6etoHe ruapodobHbie
(BogooTTankusarowme) CBOMCTBA.

'mapodobusmpyrowme nob6aBku, K yucny KOTOPbIX
rnpUHagneXXatT MHOrmMe opraHmuyeckme BellecTBa C pe3KoM
accMMeTpuen B CTPOEHUU UX MOJIEKYJ1, BBOAAT B CMECHU C LeNblo:

— YMEeHblUeHUsi CMAayMBaHUSAA CTEHOK MNOpP M Kanuanspos, a
TaK)Xe NOBEepXHOCTU U3aAeJIuu;

— BO3AYyXOBOBJIEYUEHUS WM ra3oobpasoBaHusi, cOnpoBOXAaa-
roLlerocs ruapodobusaumnen ob6pasyroumnxcs ra3soBbiX
noJiocTem;

— MNOBbIWEHNUA CBA3HOCTM M NOABMIXHOCTM 6ETOHHOM CMecH,
npoucxoasiliero 3a cCcYer paBHOMEpPHO pacnpeaesieHHblIX B HeM
ny3bipbKOB BO3AyXa WM rasa.
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MexaHu3m gencreua rmapocgobusnpyrowmx no06aBoOK COCTOUT B
TOM, UTO OHM NpPU B3aMMOAEUCTBUM C NPOAYKTAMMU rmapartauuvm
LLleMEeHTa OCaXXAAloTCA B BUAE MesibYaulLMX KanesieK Ha CTeHKaX
MEJIKUX NOpP U Kanunnapos, obpasya rmapodo6bHbie NOKPbLITUS.
B pe3ynbtaTe 3TOr0 BO3HMKAET KOHTAKT, MMerLwnin o6bpaTHbIN
yros, nNpuM KOTOPOM CWUJibl MNOBEPXHOCTHOI0 HaTsHKEHUN
BbITAJIKUBAIOT BOAY U3 NOpP.

M = WHARDCTE
0 - KpasBod yTON CMEMHBSIFA

1) 800", cosie0 - NOBEHHOCTE CMENMBIETEA B IKDCTHG;
W 2) 8507, cosb<) - NOBBFNHOCTE HE CAMEWBAETCR MANKOCTL,
3) HpACEoH YION HE YCTEHARNHBSTTCA W KENR PACTOKBETCR B NIHEHKY.
Ho caasmMeacean
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O

f'mapocdhobusmpyrowime Ao06aBKU NpPensaTCTBYIOT MNPOHUKHO-
BEHMIO XUAKUX cpea no nopaM M KanwiisipaMm, co3aaBasl Ha UX
NOBEpPXHOCTHU BbiNYKJ/1bIl MEHUCK.

DOPMES MEHHACKOB

n]nﬂm]rmiummm-umnmuwmmmmm

6) BuINYKNLIA MEHRCK - BOAA HE NOIHMMAETCH NO CTEHKEM KANMANAPE.
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O

MexaHu3M pencreua rmapodobusnpyrowmnx nobaBok

MapodobHLIR HENONAPHLIA
YrNeBofopoaHsIA pagukan
OudpuneHan
~ monexkyna MNAB

'MppoduneHan
NonNApHaA rpynna
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'mapodobusupyrowme nobasku:

- @eHnnadtTokcucnnokcan 113-63 (6biBw. ®IC-50);
- Monurnapocnnokcanbl 136-41 (6bi1BW. NK)K-94)
n 136-157M (6bi1BLI. TK)K-94M);

- AnroMmoMeTuncMnNMKoHaTt Hatpusa AMCP-3;

- ATncunukoHaTt Hatpusa NKXK-10;

- MetuncunukoHat HaTtpua NKXK-11;

- Cteapat umHka (Stavinor Zn E);

- Creapart kanbuusa (Stavinor Ca PSE);

- 3ukarapa-700C (Sikagard-700S) — BopooTTasKuBaroLwas
MPONMUTKA HAa OCHOBE  aJIKWIAJIKOKCU-CUJIOKCAHOB A
OCHOBaHMM Ha OCHOBE LieMeHTa.
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3 PeKTUBHOCTDb rmapochobmsnpyrowmx AobaBok
OLEeHMBAOT NO CTeneHn YMEeHbLUeHUs BOoAONOrJjoweHns
6eToHa B cooTBeTCcTBUMU C TpeboBaHusmu NOCT 30459.

Noka3aTenb yMeHbLeHus soaonornouweHus (no Mmacce) NMw
BbIUMCASAIOT Nno chopmyne:

NMw =Wk / Wa, %

rae Wk — sogonornoweHme obpa3uoB KOHTPOJIbHOIO COCTaBa
(6e3 pobaBok), %o,

Wpa — BoponornoweHve obpasyoB OCHOBHbIX COCTaBOB
(c no6baBkon), %o.
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2 NMpoTnBoMopo3Hble f06aBKMU

B XxonoaHbli nepuoa roaa, Koraa Ha CTPOUTE/IbHOM
naowaake no TexXHNWYEeCKMM WM  OpraHM3auMOHHbIM
npuYnHaMm cnocobbl TensioBon o6paboTrku 6eToHa He MOryT
6biTb peann3oBaHbl, LUenecoobpazHo B 6eTOH BBOAUTHL
NnPOTUBOMOpPO3Hble [A06aBKM — BelecTBa, MNOHWXaloLwme
TeMnepaTtypy 3aMep3aHuMss BoAbl M cnocobcrByroume
TBepaeHuto 6eToHa nNpu oTpUuaTesibHbIX TeMnepaTtypax.
NpuMeHeHne 6eTOHOB C NMPOTUBOMOPO3HbIMM AO6aBkamMu
OCYLUEeCTB/ISIeTCA NpPU U3rotToBJZIeHUN CO60OpPHbLIX 6ETOHHLIX WU
YKeNne306eTOHHbIX U3Ae/IMKM U KOHCTPYKUMA B YC/IOBUAX
NnoJIMroHa npu yCTaHOBUBLUENCS cpeAHeCyTO4YHOM
TeMnepaTtype Hapy>XHOro Bo3fijyxa U rpyHta He HMxe 5 °C u
MMHUMAJZIbHOU CYTOYHOM TeMnepaTtype Hmxe 0 °C.
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Haunbonee 3pPpeKTUBHbIMU 7 NnpoBepeHHbIMU B
NPON3BOACTBEHHbIX YyC/10BUAX NMPOTUBOMOPO3HbIMMU
Ao6aBKaMu ABNSAIOTCA AO6ABKN-3/1€KTPOJSINTDI:

- Motaw M, HH, HH,, XK, HK, HHK, HHXK;

nx komnnekcbl HK+XH, HK+M, HHXK+M;

- Kap6amunpg(mouesnHa) M — 6ecusert. kpuctannbl CONH,),;

- ®opMmuart HaTpmsa cnuptoBon OHC;

KoMnsieKkCHble NPOTUBOMOPO3HbIe COeANHEHMUS:

- Acon-K — npoayKT U3 OpraHU4YeCKuX U HeopraHu4yecKunx
KOMMOHEHTOB: BOAHOro pacrBopa noTawla, WMHrMbutopos
KOppo3un n MoanpunKaTopoB;

- 'mapo6etoH — C-3M-15 - npoTtuBoMopo3Hass AoobaBka Ans
6eTOHOB M pacTBOpPOB C NJ1IaCTU(PULUNPYIOLLUM AEUCTBUEM.
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MexaHu3M NPOTUBOMOPO3HOIr0o AEUCTBUSA

Mo MexaHu3My [AenucTBMA NPOTUBOMOPO3HbIe Ao0b6baBku B

6eToHbl, TBepaewwme npu Temnepatype Humxe 0°C,

pa3aensitoTcs Ha TPU rpynnbl:
1 rpynna - aHTUdpu3bl — BelwecTBa, MNOHMWXalouue
TeMnepatypy 3aMep3aHua Xuakon da3bl 6eTtoHa M
apnaowmecs numbo cnaboiMmm yckoputensmu, nubo
cnabbiMM 3aMepnnUTeNns MM CXBaTbiBaHUS U TBepAEeHUSN
6eToHa, TO eCTb NMPAaKTUYECKU He BJIMSAIOT Ha CKOPOCTb
CTPYKTYpOoOb6pa3oBaHuS.

K aTon rpynne otHocsaTca XH, HH, HH,, ®HC, M u apyrue.
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Ko 2 rpynne oTHocsaAtca pob6aBku, ob6naparowme
cnabbiMm aHTUPPU3HLIMKM CBOUCTBAMU, HO AABNSIIOLLMECS
CUIbHbIMM  YCKOpUTENsIMU TBepaeHus 6etoHa -
cynbdatbl xenesa CX, cynbgpatbl antoMmmHua CA u
HEeKOTOPpbIX APYrMX MEeTaJIJioB.
Ha paHHen ctagmm TBepaeHust 6eTOHHOM CMeCHM TakKue
Ao6aBkn ob6ecneunBarOT co3AaHME [AOCTATOYHO TJIOTHOM
MUKPOKaNWINIIPHOU CTPYKTYpPbl LEMEHTHOro KaMHSl, u4TO
obycnoBneHo nporekaHMeM  OO6MEeHHbIX peakuMm C
obpasoBaHueM TpyaAHOPACTBOPUMbIX COeANHEHUMN.
TBepaeHne 6eToHa nNpu oOTpUUaTeNbHOM TeMnepaTtype
06DbSICHSIETCA TeM, UTO B MUKPOKANWIIPHOU CTPYKType
LLeMEeHTHOro KaMHsi BoAa He 3aMep3aeT, obecneuuBas TeM
CaMbIM NnpoLecchbl rmapaTayMm KJIMHKEepPHbIX MUHEpPanoB.
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K TpeTben rpynne oTHOCATCA Takue A06aBKU, KOTOpbIe
CUWJIbHO YCKOPSIIOT CXBaTbiBaHWe 6eTOHHOM CcMecu M
TBepaeHue 6eToHa " o6bnaparotr XOPOLUNMMH
aHTU(PU3HBIMMU CBOUCTBAMM.

K HMM oTHocaTca: notaw [, xnopuctbii kanbumn XK,
xnopHoe xene30 XXX, HHXK, HHXK+M u gpyrue.

PacTBOpbl Takux A06aBOK MMEOT AOCTAaTOYHO HMU3KYHO
3BTEKTUYECKYIO TeMnepaTypy, HanpuMep,
noTtaiu: — 36,5 °C, xnopua Kanabuuma: — 55 °C,
HUTPaAT Kanbuma: — 28,2 °C, HUTPUT-HUTPAT Kanbuua: — 29,6 °C.

YckopeHue TBepaeHMs 6eToHa BbI3bIBAeTCA TEM, YTO 3THU
Ao6aBku noBbILLAIOT pPacTBOPUMOCTDb CUJIMKATHbIX
COCTaBNSAOLWMX LeMeHTa M o06pas3yroT C npoayKkTaMm ero
rmapatauum ABOMHbIE UM OCHOBHbIE COJIM.
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Bbi6b0Op NPpOTUBOMOPO3HbIX AO06aBOK

Bug NPOTUBOMOPO3HOM nobaBkmn Bbl6bupaercs B
3aBUCMMOCTM OT TUMNA M YC/NOBUMA  3SKCrUjlyaTauum
KOHCTPYKLUMW, TeMna CTpPOUTEesIbCTBa, METeopoJiormyecKmnx
ycnoBun (TeMnepaTtypbl Hapy)>XHOro BO3AyXa M CKOPOCTM
BeTpa) U TEXHUKO-3KOHOMMNYECKUNX NoKa3aTesen.

Konnuecrso BbiIGpaHHOWM NPOTMBOMOPO3HOM AO06aBkKM ANs
noslyyeHus TpebyeMmoro CHMKEHMUS TeMrnepartypbl
3aMep3aHMsa BOAbl YCTaHABJ/IMBAETCA:

- B 3aBMCUMMOCTM OT KJ1lacca 6eToHa uin MapKu pacTBopa,

- MapKM WM aKTUBHOCTU LIEMEHTQ,

- NOABWMXHOCTM 6€TOHHOU UM PaCTBOPHON CMECH,

-  npeaesibHOMU KPYNHOCTH 7 3epHOBOIro cocCTaBa
3anoJIHUTenNs.
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KonuuectBo nob6aBku, BBOAMMOM C Lenblo
npeaoTBpalleHnuss 3aMep3aHus BOAbl 3aTBOPEHUS U BOAbI,
nornowaemMon KpynHbiM 3anoJiHUTes1IeM, Ha3HavyaeTcss He oT
MacCbl LEMEHTa, KaK BeJIMUMHbI MNpPU TMPOUYUX PaBHbIX
yCnoBusiX NepeMeHHOW, a OT pacxona BOAbl 3aTBOpPEHMSA
6eToHHOM cMecMm.

Ona npaBW/IbHOIrO AO3UPOBaHUA U pPaBHOMEpPHOro
pacnpeneneHuss nNpPoTUBOMOPO3Hble AobaBku cnepyer
BBOAUTb B 6eTOHHYHO CMeCb B BMAE BOAHOro pacrBopa
pabouyen KOHLEHTpauuu, T. €. pacTBoOpa, KOTOpPbIM
3aTBOpsieTCA cMecb 6e3 AonoNHUTEeNnbHOro BBeAeHUst B Heé
Boabl. Tpebyemas KoHUeHTpauus pabouero pacrBopa
yCcTaHaB/MBaeTcs npu noabope cocrasa 6eTtoHa.
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Pacxop NPpOTUBOMOPO3HOM [o6aBKuy, Kr/ms,
ycTaHaB/IMBaeTcs no popmMmyne:
l]; = B.I[T.H.’

roe B — pacxoa Boabl Ans 3aTBOpPEeHUs cMecu, N/ m3;

[l _— coaep)xaHue Cyxoro BellecTtBa (TBepaoro npoaykra)
NnPOoTMBOMOPO3HOU AO06GaBKM B 1 N BOAHOro pacrBopa
3aflaHHOM KOHLUEeHTpauuMum B 3aBMCMMOCTM OT Tpebyemom
TeMnepaTtypbl 3aMep3aHnUa BOAbI, Kr /.

Ecnmn yCTaHOBJIEHHOE KOJIMYeCcTBO A06aBKM npesBbillaeT eé
npepenbHO AONyCTUMOE coaep)XaHue B 6eToHe, TO TaKyro
Ao6baBKy MOXHO TpPUMMEHSITb TOJIbKO C AobasneHuem
MHrM6MTOPOB KOPPO3UU CTAJIM.



JTUCIHUIIJIUHA
OBABKHU B BETOHBI 1 PACTBOPBI

O
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1 doTokaTanuTnueckue AobaBku

doTokaTanmMsaTtop — BewecTtso, kKotopoe npu potToobnyueHunm
nposBnsieT oAHyYy wan 6onbwe ¢QYHKUUMN, OCHOBAHHbIX Ha

OKMC/INTEJIbHO-BOCCTaHOBUTEJIbHbIX peakumsax, BK/1lOYas
CaMOOYMLLEHME, Ppa3J/IoKeHUe W YyaaJZieHue 3arpsasHsAloWmnX
BeLlecTB, yCTpaHeHue He)XeJlaTesNbHbIX 3anaxos,

aHTubakTepuanbHoOe U NPOTUBOTYMAaHHOE AeNUCTBMHe.
doTokatanuTnueckum 6eToH — 6eTOH, B KOTOPbIW WM Ha
NOBEpPXHOCTb KOTOpPOro BHeceH oToKaTanMsaTop nyremM
nepeMelinBaHMA TpU NpPUroToBsieHMN O6BETOHHOU CMecH,
MPONMUTKN, HAHECEeHMSsI MOKPbLITUS WU A[APYrMM  aHANOrMMYHbIM
o6pa3zom (FOCT P 57255-2016 betoHbl (pOoTOKaTaZIMTUYECKMUE
aKTMBHbIEe caMoouMLarowmecs. TexHuuyeckue ycnosus).
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TepMuH poTokaTanns obpasoBaH U3 ABYX FpeyecKux CJioB -
"katanu3" (paspywenHue) n "¢gortoc” (ceer).

Mpouecc ¢oTokaTanmsa npeacraBnsier cobou yckopeHue
XUMUYECKUX PpeakuuMu noa AeUCTBUEeM CBeTa B NMPUCYTCTBUM
¢doTokaTanM3aTopoB - BeLeCTB, MNOroOWAWNX KBaHTbI
(yacTuubl) cBeTa U MHOINOKpaTHO BCTYNamwWMX C YYaCTHUKaAMM
XUMUUECKON peakuun B MNPOMEXYTOuYHble B3auMOAEWUCTBUS,
BOCCTaHaBJ/IMBasi XMMUUYECKMU COCTaB MNOC/Ee KaXAoro LuMKna
TaKMX B3aMMOAEUCTBUMN.

MNon pencreBueM coTokaTasmsa opraHuyeckme coefuHeHus,
netyyme XxmMumuyeckKkue BellecTtBa, 3anaxuv, BUpPyCbl U baktepum,
¢dopmanbaerna, auertanbaervg v agpyrve MoryT passnaratbcs Ao

6e3onacHbix Monekyn Boabl (H,0O) u yrnekucnoro rasa (CO,).
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Ona npurotoBneHns d¢ortokaTanuTuyeckoro 6eToHa
nOMMMO TPaANLMOHHbIX MaTepuanos: BSHKYLUMX,
3anosIHMTesNlIen M BOoAbl B COCTaB BBOASAT cCneyuasibHYHo
nob6aBKy-doToKkaTanmsaTop.

B kauectBe (poTOKaATaNIN3aTOPOB UCNOJIb3YIOTCA:

nos1iynpoBoAHUKOBbIEe okcuabl unu cynbpuabl (TiO,, ZnO,
CdS),

noJsiynpoBOAHUKOBbIE OKCUAbI C HAHECEHHbIMM MeTaJ/l/laMu
(Pt/TiO,, Rh/SrTiO;);

noNynpoBOoAHUKOBbIE  AUCNEPCUU C  HaHECEHHbIMMU
okcmaamu (RuO,/TiO,).
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Haunb6onbLwee pacnpocTpaHeHue B KauecTBe
doTokaTanmMsaTopa B CWJly OTHOCUTE/IbHOWU [AelleBU3Hbl U
BbICOKOU 3(P(hEeKTUBHOCTU MNOJIYYUST ANOKCUA TUTaHa C
TeTparoHasnbHOU cMHroHmeu (aHarta3s) TiO..

d#C

Ny

N —
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NencrBne caMmooumwjawowmxca 6etoHoB ¢ pusmnko-
XUMMUYECKOU TOYKM 3peHMsi OCHOBaHO Ha npouecce
¢doTtokaTanmMsaumMm, a TakK)Ke o6pasoBaHMsi npouecca
«3NIEKTPOH-AbIPKA>» BHYTPU AAHHOU XMMMUYECKOWU peaKLuuw.
«INIeKTPOH-AbIPpKa» - (PU3MUYECKMHU npouecc, Npu KOTOpPOM
3JIEKTPOH, NOKMUAAA aTOM resimsl, oCTtaB/iIsieT Ha CBOEM MecTe
nycroe npocTpaHcTeo. [pu 3TOM CaM aTOM CTaHOBMTCS
NOJIOXKUTEJIbHO 3apPSXKE€HHbIM. Electons: 1 \

Protons: 2
2

Neutrons:
Electron Hole

4

Charge: +1
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NMpn o6nyyeHMn AUMOKCMAA TUTAHA CBETOM 3JIEKTPOHbI
30Hbl nposoaAMMOCTM C CWUJIbHBIM BOCCTadHaBJ/IMBalOLWNM
noTeHUMasioM BCTYNaroT B peaKLMIo C Kucaopoaom, obpasys
cynepokcuaHblie pagukanbl. O6pa3syroumecs 3/1eKTPOHHbIE
AbIPKKX BCTynarloOtT B peakuumio C MoOoJiekyJiaMu BOAbl,
OKPYXaloUWMX YacTuubl AUOKCMAQ TUTAHa, CTUMYIUpyS
o6bpaszoBaHMe rMAPOKCUJIbHbIX Fpynn:

TIO, + hf =TiIO, + e +h

e+0,=0,"
h*+H,0=HO + H*

9™ cBOo6OAHbIE paauKasibl BCTYNAalOT B peakuuo C
MOJIeKy/laMM 3arpsi3HuTensi, npeobpasys wux B Apyrue
coeAnHEeHMA.
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O

3anaxu 00
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NMpyn Mcnonb3oBaHUA AMOKCMAAQ TUTaHa B cocTtaBe 6eToHa
npouyecc caMoouYMLLEHUSs NMOBepXHOCTU m3penuna b6asupyercs
Ha ABYX SIBJIEHUAX:

OKMCNIeHMe U rmapodunnsanms NoOBepXHOCTM.

MNMpwn OKMCJ/IEHUM ¢oTokaTanmMsaTopbl pa3nararoT
opraHuyeckue MaTepmarnbl, KOTOpble 3arpsA3HAIOT
NOBEpPXHOCTDb.

K TakMM 3arpssHMTeNssIM MOXHO OTHECTMU: CaXcy, KOmNoTb,
Macna, rpubku, nneceHb, HEKOTOpble 6aKkTepumn, anneprexol,
6eH30n, popmanbaerva, TabauyHbi AbiM, pa3/ZIMYHOro popaa
Kpacutenu, CMOr.

KaTtanusampyemblie coeguHEeHUs pacnagaroTcsa Ha Kucnopopa,
YIrNeKUCcnbiv ras, soay, cysibgarbl U HUTPATbLI.
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Mpu rmapodunnsauunm NnoBepXHOCTHU NMPOAYKTbI
KaTaJINTUYECKOM peakumm Nerko yAQANAI0TCS C
obpabaTbiBaeMOM MNOBEPXHOCTHM M3-3a nNpuobpetTeHus eun
rmapo@dunbHbIX CBOUCTB.

Takas noBepxHOCTb npepoTBpawjaer ¢opMUpoBaHue
Kanesib BOAbl, KOTOpble, BMNUTbIBas pa3J/IniHble BeLlecCTBa,
CNOCO6HbI 3arpsi3HUTb NOBEpPXHOCTb. B3aMeH 3TOro, Bnara
obpa3yeT TOHKYIO TIUJIEHKY N0 BCeW TOBEPXHOCTU, uTO
npenaTcrByeT aaresvu. Boaa nerko yaansiet 3arpsisHeHusi C
¢dacapoB 3gaHuMN.

Ucnonb3oBaHne camooumujarowjerocs 6etoHa obneruut
paboTtbl no pecraBpauun ¢acanos 34aHuMK, obecneuut
YUCTOTY 3JIEMEHTOB apXUTEKTYPbl.



NEKUUNA 6_DoTokaTanutuyeckue m omounaHolie 4o6aBKuU

O61bekTbl, BO3BeAeHHble
C UCNOJIb30OBaHUEM
choToKaTaNNTUUYECKOro
6eToHa

TexHonoruna gporokatanuTuyeckoro 6ertoHa snepsbie 6bly1a NpUMeHeHa
B apXUTeKType npu ctpoutenbcrBe Llepkeu [juo Naape Mnsepukopanoso B
Utanun. MocTtpouka Puuappaa Maunepa, HasbiBaeMasa TaKke <«LlepkoBbro
HO6unes», 6b11a NnpuypoueHa K npasaHoBaHuio 2000-n1eTnss XpUCTUAHCTBA,

KOTOioe oTMeuanocb B 2000 roii.
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O

U ewé oauH wenesp
COBPEMEHHON apXUTEKTYpbl,
yen pacag BbINOJIHEH U3
¢poToKaTaNIMTUUECKOr o
6eToHa, NOCTpoeH

B 2015 roay B MunaHe.
CTpouTtennCTBO 3TOrO
YAUBUTEJIbHOIO COOPYXXEeHUSN
6b1J10 NpnypouyeHo

K OTKPbITUIO HAY4YHOM
BbicTaBku EXPO B UTanum

B 2015 ropy.

Ero MHTepecHass apXuUTeKTypa, CcoJiHeyHble 6aTtapen Ha Kpbiue,
NOJIHOCTbID oObecneunBalowme 3[aHME DJJIeKTPO3HEepruen, M rJlaBHbIN
¢dacagHbii MaTepuan - GoTOKaTaNIMTUUECKMA 6eTOH, KaK Hesib3s Jiyulue
OJIMLLETBOPU/IN 3TY BbICTaBKY NMPOPbIBOM B CTPOUTEJIbHON 061aCTM.




NEKUUNA 6_DoTokaTanutuyeckue m omounaHolie 4o6aBKuU

2 buoungHbie fob6baBku

XXene3obeToHHble KOHCTPYKUMM 3A4aHUU  MeAMLMHCKUX
yupexxaeHMi, nuuieBblX KOMOMHaAaTOB M )>XXMBOTHOBOAYECKUX
KOMIJIEKCOB AOJ/DKHbI 06napgatb 6MouMaHbIMM CBOUCTBaMM Ais
npeaoTBpalleHns NosiBIeHMA U pa3BuTUA 6akTepuin, passiInuHbIX
¢dopMm rpub60B 1 MUKPOOPraHM3MOB.

B CcTpouTeNbHbIX KOHCTPYKLMUAX MOBbLILLEHHOW NMOPUCTOCTU M
rmapopusIbHOCTM nocenarTca 6akrtepum, cnocobcecrByrowme
Bbillle/IAYMBAHUIO U3 LIEMEHTHOro KaMHsi MOHOB Kanbuusi. Mpwm
3TOM CHMKAeTcs BesimuMHa pH, 4TO NMpMBOAMT K MOBbLILUEHUIO
ctreneHn kap6boHusauum 6eTtoHa U ero paspyweHuvro. baktepum
MOryT aKTMBHO pa3pyLwiaTb He TOJIbKO 6eTOH, HO U CTaJIbHYIO
apMmaTtypy, 2mbo HenocpeaCTBEHHO BJUSAA Ha CTanb, anbo
o6pa3yss B a3pobHbIX yCcnoBusIX CHadaJsla a3OTUCTYIO, a 3aTeM
A30THYIO KUCJIOTY.
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MukpoopraHMsMbl B MNpoLecce CBOEU XU3HeAesATeNIbHOCTU
BbiAENAIOT OpraHuyYeckue KUCNOoTbl, KOTOpble 06pa3yroT C
KOMMNOHEHTaMU CWJ/IMKATOB M aJIlOMOCUJIMKATOB KOMIJIEKCHbIE
cCoOeAMHEeHUsI M  JIerkopacTBOpuMble KaJibLuuMeBble COJIM.
NnecHeBble rpubbl, HakamIMBasiCb Ha  3arpsA3HEHHbIX
NOBEPXHOCTAX CTPOMTEJIbHbIX KOHCTPYKUMMW, TaKXXe BblAensitoT
OopraHuyeckue Kucnotbl (JIMMOHHYIO, UlaBeNeByK), KOTopble
SAIBJZISIOTCA CWJIbHbIMMU KaTMOHKOMIVJIEKCUPYIOLUMMU areHTaMum M
MOryt ob6pasoBbiBaTb C MMUHepasiaMM JierkopacTtBopUMble
KOMIUJIEKCHbIE COeANHEHMS.

Ons noBblWEHUA CTOMKOCTM nNpoTuB 6Guoxmmumueckom
KOppo3Mun B cocTtaB 6eToHa WAM pacTtBopa Ha CTaguMM MX
NPUroToBJ/IEHUS BBOAAT cneumasibHble A06aBKM:
6akTepuumaHblie — ot 6akTepun, (pyHruumgHble — oT rpubos,
asbruuymaHblie — OT BOAOPOC/IEeMn.
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B kKauecTtBe XMMMYECKMX CpeacTtB 3awutbl 6eTtoHa MoOryr
NMPUMEHSATbCSA:

- HeopraHmMyeckme coeguHeHus — okcuabl u conm 6opa, meam,
XpOMa, LUIMHKA, MbilUbSIKa U apyrue;

- opraHuyeckme coeauMHeHun — ddeHonbl U xnopdeHonsbl,
npou3sBoAHble KApO6OHOBbIX, OKCMKApPO6OHOBbLIX, KAP6AMNHOBbLIX U
TUOKap6aMMUHOBbIX KUCJIOT U Apyrue;

- 3JIeMEHTOOpraHM4YeCcKkue " KOMIUIeKCHble coeaAuHeHUSs
0J10Ba, MeAWn, CBUHLIA, MbILUbSIKA, KPEMHUS, PTYTU U AApyrue.

No arperatHOMY cCOCTOSSHMIO 6uoumabl 6bIBalOT TBEepAbIMMU
(nopowkn), >xnakKMMmn M rasoobpasHoiMmn (pymMuraHTbl, sieTtyume
¢dyHrmumabl n gpyrume);

no npu3sHakaM pacTBOPMMOCTM — BOAOPACTBOPMMbIMM,
ManopacTBOpMMbIMM UM  pPacCTBOPMMbIMM B OpraHUYECKMX
pacTBoOpUTensX.
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BuounaHbie nobaBku:

KatanunH-6akrepuuma. NMpoayKT  KOHAEHcauuMm  XJaop-
METWU/IbHbIX MNPOU3BOAHbIX apOMATUYECKUX Yrinepoaos C
nupuanHoM. [losampoBka coctasnsiet 0,5...2 % Mmaccbl UeMeHTa.

OnoBoopraHunvyeckm 6uoumpg — nacrtoHokc. PekomeHayemas
no3upoBka 0,1...0,3 % mMaccbl LeMeHTa.

NlatekcHbin 6uoumpg ABIM-40. TpoAyKT 3MYJIbCUOHHOM
conosimMepmsaumm TpubyTunonosometrakpunarta ¢ 6yrtun-
aKpMNaToM, METUIMETAKPW/IaTOM U aKpPUJ10BON KUC/IOTOMN.

MeHTaxnopdeHoONAT HaTpUA, KaTaMUH, KaTaruH.

Buounabl AOO0/MKHbI 06/1aA4aTb BbICOKOM AKTUBHOCTbHO, HeE
OKa3biBaTb OTPMLIATE/IbHONO BO3AEUCTBUS Ha OKpYXKaloLLyH
cpeAy M He yXyawartb TexHosormyeckme wm  (u3mko-
MexXaHM4YecKue CBoMcrBa 6eToHOB.



