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UCCJIIEAOBAHHME KMHETUKHA TBEPJAEHUA MUHEPAJIBHbIX
BAXKYIIUX, MOAUNPUIINPOBAHHBLIX NMOJIAPHBIMH
HOJIUMEPAMMU

Jdosraus U.B., Kupuienko I'.A., Cemenoa C.B.
Onecckas  ocynapcreennas AxageMuss CTpOUTENBCTBA U APXUTEKTYpPbI
r.Onecca

Oauum M3 cnocohoB pery/IMpoBaHHsi CPOKOB CXBATHIBAHUS H YIIPABJICHHHA
NpoleccaMy  TBepAeHHs! MHHEPAJIbHBIX BIDKYIIHX  SIBJIseTcH
HCNOJILIOBAHHE B KavecrBe n00aBk¥ nospHbIx nosmmepos. llpu
Ao0aBJICHHH B TIHIICOBOE TECTO, A OCODEHHO B NOPTJIAHNUIEMEHT,
BbICOKOMOJIEKYNAPHBIX CIMPTOB, B TOM YHCJIe H NOJHBHHHIOBOIO CIIMPTA

(IIBC), ofpasyiorcs CIPYKTYPbl  Pazx’iM4YHOIO  NPOCTPAHCTBEHHONO
MaciITaba, KoTopbie ONpeaesstioT (QHIMKO-XHMHYECKHe M MEXaAHHYeCKHEe

CBOMCTBA MHHEepPAIbHBbIX BSDKYLUMX, MOIH(PHLIHPOBAHHLIMH
OpraHMYecCKHMH NoiHMepHbIvM No0aBkaMu. [IpoBeneHHbIE HCCIEAOBAHHS
nokaszaau, yro seeneHue nodasxu I1BC ysemuuBaer cCpokH CXBATHLIBAHHS
MIICOBOI0 TECTA, ¥ MOBBLIUACT IUVIACTHYECKYIO NMPOYHOCTH TBEPACIOMIEro
MaTepHaJa.

B COBpEMEHHCHA CTPOMTENBbHOM MHAYCTPHH aKTyalbHOH 3anaven
ABJISIETCH NOJyYEHHE KOMIIO3HLMOHHBIX MaTEpHAIOB HA OCHOBE MHMHEPAJIbHBIX
BSDKYLUMX C TpeOyeMbiMU (PU3HKO-XMMHYECKMMH CBOMCTBamMHu. [lia peuueHus
3TOM 3a0a4M, Ha Haul B3JIA, HEOOXONUMO HAYUYMTHCA YNPABIATH NMPOLECCAMH
CTPYKTYpoOOpa3oBaHHs B TBEPACHOILUMX BKyimx marepuanax [1]). Oguum u3
METOLOB YNpaBICHUS CPOKAMH CXBaThiBaHWS M [POLECCAMH TBEPACHHUA
BSDKYLUMX BELIECTB SABJISIETCS BBENCHUE TNOJMMEPHBIX N00ABOK HA OCHOBE
NONSPHBLIX NOJIUMEPOB [2].

B HawmMx uWccregoBaHUAX Mbl B Ka4€CTBE BKYLMX BELIECTB
MCIIOB30BAIM CTPOUTENBHBIA rUnc v nopmianauemMeHT Mapku 400, a B kauecTse
noyiMMepHoOi 100aBku — noiMBuHWIOBLIHM cnupt (I1BC). Xumuueckas opmyna
[IBC - [-CH,CH(OH)-],. IIBC npeacrarnser coboit TepMOIUTaCTUYHbINI
MOIMMEP, KOTOPBLIA  XapakTepu3yercsi HaJIMYHeM B MaKpOMOJIEKyJiax
pa3BETRIEHHH, aueTatHbiX M BHiIMHaIbHBIX rpynn OH [3]. Kontponuposaim
IVIACTHYECKYIO MPOYHOCTh HA NMPOTHKEHHUH BCENO BPEMEHH TBEPACHHUS U CPOKM
CXBaTHIBAHHA PACTBOPOB C Pa3IMYHOM KOHLIEHTpaLKei nobaBKH.

[lpu nobaBneHHH B TMMCOBOE TECTO, @ OCOOCHHO B MOPTIAHALEMEHT,
BbICOKOMQUIEKY/IAPHBIX CITUPTOB, B TOM YHKCJI€ W TMOJTMBHHWIOBONO, 00pa3yrorcs
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CTPYKTYPbl Pa3ziIMyHOIO [MPOCTPAHCTBEHHOTO MaciuTaba, KoTopbie ONpeaesiorT
pu3UKO-XMMHYECKHME W MEXAHWYECKHUE CBOWCTBA MMHEPANbHbIX BSDKYLLMX
MOAMPHIIMPOBAHHBIMH OpraHU4ECKUMHM OJIMMEPHBIMH noOaBKaMHu.
[TonumepHbie MaTepUabl HA OCHOBE BbICOKOMOJIEKYJSIPHBIX CIIUPTOB 0Os1analor
BbICOKOH COJIBBATUPYIOLIECH CrOCOOHOCTBHIO IO OTHOWIEHHIO K KHUCIOTaMm
JIbtonca, Gnaronaps BO3MOXHOCTH OOpa3oBLIBaTH OOMBLIOE YHMCIIO BOAOPOIHBIX
cesizedi [4]. IlosToMy nNPUMEHHUTEILBHO K BXKYILUMM BELIECTBaM, JOJDKHO
HaO/mONaTLC  CWIBHOE  B3aMMOJCHCTBME, Kak € CaMUMM  BSDKYLUMMU
BCLUICCTBAMM, TaK M C MNPOAYKTAMH HMX THApaTalMd (CO BCEMH HOHHBIMH
kpucrauiamu). Kpome TOoro, MOXxer uMerb Mecro B3aumoaeictsue ¢ SiO,.
baarogaps TomMy, Y4TO IMAPOKCWIbHBIE IPYNNbl HAXOAATCA B 1,3-MONoMeHUH,
o0pazoBaBLIMACA XWIAarTHbIA LIECTHWICHHbIH UMK, MOoXer obnanars

MOBBILLIEHHOH YCTOHYMBOCTBIO. PaccMOTpeHME reoMeTpHYecKMX napaMeTpoB
3BEHA TIONIMMEPHOH 1ienmM MOKa3bIBaeT, YTO B ONHON W3  BO3MOMHBIX

koHdopMaLmii paccTosHHe MeXTy aroMamu Bogopona rpynn OH npakruyecku
COBMAJAET C paaMycoM MoHa Ca’', 4TO MONET pacCMaTPHBATHCH KaK €Ie ONHO
noarseprkaeHHe XPHPeKTHBHOCTH NONMMMEPA, KAK CONBBATHPYIOLLETO areHTa, VI

MHHEPATBbHBIX BDKYLLIMX.
PaccMOTpHM BO3MOXHBIH MEXAHHW3M Y4acTvsl NOJAMMEPHONA NOOaBKM B

GU3MKO-XMMHYECKHX npolueccax B nopriasaueMenre. [Ipu m3auMoneicreuu
MHHEPAIOB MNOPTIAHALUEMEHTA C BONON O00pa3syercs rHAPOKCHUI Kalblms,
KOTOPbIA MOXET pearupoBaTh C BBICOKOMOJIEKY/HIPHBIMH CIIMPTAMH 110
CIIEIYIOILIEH CXeme: ’
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TakuM o0pa3omM, BBEACHHUE MOJIIPHBIX NOTHMEPOB MOKET OKA3bIBATD
CYLIlECTBEHHOE BJIMSHME HA XUMMHYECKUE IPOLIECCHI, MPOUCXONALIHE NPH
TBEPACHHUHU BSDKYLLMX BELIECTB.

[IpoBeaeHHBIE HMCCNEAOBaHMA MMOKa3aJiM, 4YTO BBEJAEeHHWE H00aBKH
IIBC wu3MeHsier CpOKM CXBaTbiBAHUSN TMIICOBOTO TeCTa, BJIMAET Ha
NIACTHYECKYHO NPOYHOCTH TBEpACoLero marepuana (Puc.1).

Tak, BBeaenue no0aBku (C=5Mr/mMa) NPUBOAHT K YBEIHYECHHIO
MJIaCTHYECKOH MNMPOYHOCTH HA TMPOTHKEHHH BCEro BPEMEHH TBEPHEHHS
runcosoro Tecra. JlanbHeMinee yBenMueHMe KonWyecTBa N00aBKH
(C=10Mr/mJ1) Takae NOBBILUAET IUIACTHYECKYIO NMPOYHOCTH TBEPACIONIETO
BSDKYLIEro. He3HAaYyUuTeNbHO YBEJIMYHBAIOTCA U CPOKH CXBAThIBAHMS
TBEPACIOILMX CUCTEM.

H
g ) +2HO
y

135



Pm, kricm2

[IpoaHasiu3npoBas
MPOBEACHHbIE HaMH
MCCICIOBAHUA, MOXHO CIEenaTh
BBIBO/I, YTO  MCIONb30BaHHE
| MONMBHHWIOBONO  Crydpra B
KauecTBe nobaBKH K
MHHEPAIbHBIM BKYLIMM €T
BO3MOMXHOCTb HM3MEHSATD
KAHETHKY UWX TBEpIACHHA, a,
e CACNOBATE/IBHO, BJAHATL  Ha
NPOLIECCHI
o CTPYKTYpOOOpa3oBaHHUA  ITHX
MarepyaioB M OCHOBHbBIC
2 A MPOYHOCTHLIE CBOHCTBA.
HM3yyenue BiMAH4AA 10DaBKH
0 : ¢ [IBC Ha ocHOBHbIE (U3UKO-
. e i 1500 MexaHMYecKHMe XapaKTEepPUCTUKH

o MHHEPAIbLHBIX BSDICYLLIMX

BEIECTB fABRJAETCA  3a/aye
Puc.1. [InacTuyeckas npoO4YHOCTb FHIICOBOIO HAIIKX NajibHEeNRLIMX

TeCTA C  PAdNIMYHOHW  KOHUEHTpauHen
nobasxu INBC: psay 1 —Bopa, C=0; pan2 -
C = Smr/mn; paa 3 - C=10Mr/mon.
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