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CHHOCOB TPHIAHUA NIOPUCTOCTHU KOHCTPYKIIMOHHBIM MATEPHAJIAM
C IIPUMEHEHHUEM CHJIOKCAHOB 1 TIOPUCTBIE CTPOUTEJIBHBIE
MATEPHAJIBL

H306peTeHI/Ie OTHOCUTCA K IMPUAAHUIO TIOPHUCTOCTH KOHCTPYKHOHUOHHBIM MaT€puajaMm C
NPUMECHCHUEM CUJIOKCAHOB, a4 TAKXKE€ K CTPOUTCIIbBHBIM MAaT€puajiaM, KOTOPOM IIpUAaHa
NOPUCTOCTDb C MOMOIIBKO CUJIOKCAHOB. I/I306peTeHHe, B HaCTHOCTH, OTHOCUTCS K IPUMECHCHUIO

H-cunokcana AJIsL IIpUAaHUS MOPUCTOCTU CTPOUTCIIBHBIM MaT€puajiaM Ha HeMeHTHOﬁ OCHOB€.

Ilpunanue MNOPUCTOCTH CTPOUTENBHBIM MaTepualaM Ha LIEMEHTHOW OCHOBE, Halpumep,
CTPOUTENIHBIM MaTepuanaM Ha OCHOBE TUIICA WUJIU LIEMEHTA, U3BECTHO U3 YPOBHs TeXHUKU. C
OJTHOM CTOPOHBI, NpPUJAHHE TOPUCTOCTU CTPOUTEIBHBIM MaTepuajaM MPUBOAUT K
YMEHBLIEHUIO MACChl OTAEJBbHBIX CTPOUTENBHBIX 3J1IeMeHTOB. C Ipyroi CTOPOHBI, MOPUCTOCTb
TaKke MOXET ObITh IenecooOpa3Hol ¢ (PYHKLMOHAIBHOW TOYKH 3PEHHMs, €CIIM HAalpUMep, B
pesyjpTaTe NpPUAAHUS MOPUCTOCTH BO3MOXKHO IPUMEHEHHE MaTepuajga B KaudecTBe

TCIUION3OJIIMUOHHOTO CTPOUTECIIBHOT'O 5JICMCHTA.

[IpunaHue MOPUCTOCTH CTPOUTENBHBIM MaTepHajaM MOXKET ObITh 00ECHeUeHO Pa3IUuYHBIMU
cnocobamu. OOHUM U3 BApUAHTOB MPHIOAHHUS TOPHCTOCTH SBISIETCS  J0OaBlIeHUE
BCIIEHUBAIOLINX BEILECTB K CTPOUTEIbHOMY MaTepHally, IPUrOTOBICHHOMY C HCTIOJIb30BaHUEM
Bonbl (cycrensuu). Kak mnpaBwio, cHayala TOJYyYarOT MEHy, a 3aTeM J00aBISIIOT K
CTPOHTEIBHOMY MaTepHally, MOJYYEeHHOMY C HCIOJb30BaHHEM BOAbl. OOBIMHO B Ka4yecTBe
NeHOOOPA30BaTENS WIIM BO3YXOBOBJIEKAOLIETO ar¢HTa HCIIOJB3YIOT MOBEPXHOCTHO-AKTUBHOE

BCIICCTBO.

Jpyrum cnocoOoM MpumaHusi MOPUCTOCTH CTPOUTENbHBIM MaTepHajiaM SIBJIIETCS] MPUAAHUE
AKTUBHON TOPUCTOCTH CTPOUTEJIBHBIM MaTepuajaM BO BpeMs H3rOTOBJIeHUs. Hampumep,
AKTUBHYIO TMOPHCTOCTh OeTOHAa MOKHO O0ecrneduTh MyTeM TOO0aBJIEHUS aJTFOMUHUEBOTO
MOPOINKA WM MACThL. AJTFOMUHUEBBIN MOPOIIOK WM MMAaCTa BCTYMAET B PEAKIIHIO B IIEJIOYHON
cpene ¢ BOAOW ¢ OOpa30OBaHMEM THUIPOKCHIA AJTIOMUHHUS U OJTHOBPEMEHHBIM BBIICIICHHEM
BOOpoaa. Peakumsi aJFOMHHHEBOTO TMOPOIIKA WM MACThl MPOUCXOAHUT C 3aJEePXKKOH BO

BPEMCHHU, U B HCKOTOPBIX YCJIIOBHUAX BIIOCICACTBHUU BO3MOXKHO HEXEIATEIIbHOC Ha6yxaHI/Ie.

HSBGCTHO, qTO MHJid TNMPUMEHEHUSA BO BJIAXKHBIX Cpe€aax CTPOUTCIIbHBIE MaTEpUalJibl Ha

LIEMEHTHOW OCHOBe oOpabarbiBaroT THUAPOGOOHBIMU COCTABAMH, MPEUMYIIECTBEHHO
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CIJIOKCaHaMH, 4TOOBI M30€KaTh MX TMOBPEKACHUS WM MOCTOSIHHOW CHIPOCTH H3-3a BJIATH.
CuiokcaHbl MOKHO OOABIISITh B CYCIIEH3UIO, B PE3YJIbTATE CTPOUTENBHBIA 3JIEMEHT B LIEJIOM
craHoBHUTCs THOPodoOHBIM. C APYroil CTOPOHBI, CHIIOKCAHBI MOTYT OBITh HAHECEHBI TAK)KE B
KAQ4eCTBE TIOKPBITUS] HA TOTOBBI CTPOWMTENBHBIM 3JIEMEHT, TaK YTO 3JIEMEHT Oyaer

ruapoOOHBIM TOJNBKO CHAPYKU.

ITockoBKY MOBEPXHOCTh, OCOOEHHO BBICOKOMOPHCTBHIX CTPOUTENBHBIX 3JIEMEHTOB, SIBJISETCS
O4YeHb OOJBINOW, M IOJHOE MOKPBHITHE MOBEPXHOCTH THAPOGOOHBIM BEIIECTBOM BpPSI JIU

BO3MOXKHO, B TAKUX CIIy4asx HEPeaKo ruaipodoOHbIe CBOWCTBA MPUAAIOT 3JIEMEHTY B LIEJIOM.

Takum 00pa3oM, [JIst MONYYEHUsI TOPUCTOTO CTPOUTEHHOTO 3JIEMEHTA Ha LIEMEHTHOW OCHOBE,
obnaznaroiero ruapodoOHBIMU CBOMCTBAMH, TPEOYIOTCS O MEHbIIEH Mepe 1Be J00aBKHU: OTHO
neHooOpasyrolee WM BO3AYXOBOBJIEKAIOIIEe BEIIECTBO M OAHO TUApo(oOHOE BEINecTBO.
OnHako yKa3aHHbBIH CIOCOO SIBJISIETCSI HE TOJBKO JTOPOTHM, HO U 3aTPYAHUTENBHBIM C TOYKH

3PEHUsI OCYILECTBIICHHS.

3agaya HacTOAIIEro HM300pETeHMsT COCTOUT B YIPOIIEHHH CIOCO0a MOJTYyYEHHs MOPUCTBIX
CTPOMTENIbHBIX ~MaTepUaJiOB Ha LEMEHTHOH OCHOBe, oOmamaroummx ruapodoOHbIMU

CBOWUCTBaAMHU.

3amaya peleHa ¢ IOMOLIBIO Croco0a 1o 1. 1 ¥ CTPOUTETHHOrO dJIEMEHTA 110 11. 2.

Cnoco6 momy4deHHs NOPHUCTOrO CTPOUTEIBHOTO 3JIEMEHTAa HAa LEMEHTHOH OCHOBE B
COOTBETCTBUU C HACTOAIIUM I/1306peTeHI/IeM BKJIFOYAET IO MEHbIEH MEPE CTaaU0 CMEIICHUA
CBSI3YIOILErO C BOAOH M C areHTOM aKTUBHOTO nopooOpaszoBanus. CMech GOpPMYIOT, 3aTeM
NOJYYCHHBIH CTPOUTENbHBIA 3JIEMEHT CylaT. ATEHT aKTUBHOIO MOpooOpa3oBaHUs
npexcTasisier coOol cunokcaH. CHipkeHne oOmel MacChl CTPOHTENBHOIO 3JIEMEHTa Ha
LIEMEHTHON OCHOBe He MeHee 10% macc. 00ecrnedeHO TOJBKO 3a CYET NMPUAAHUS aKTUBHOU
NOPUCTOCTH C TIOMOIIBI0 CHJIOKCAHA. YMEHbIIeHHe 00Imel MacChl YKa3aHO OTHOCHTENBHO
JIMCTOBOTO MaTepHaa, He COAEPKALIero areHT MopooOpa30BaHUs HA OCHOBE CHJIOKCaHA, HO B

OCTAJIbHOM HMCHOIIECIO I/II[eHTI/ILIHbII\/'I COCTaB U pasMeEp.

Cunokcas, npeanoytuTenbHo H-cuokcaH, HCNONB3YIOT Uil NPUJAHUS aKTUBHOM OPUCTOCTH
Pa3MUYHBIM CTPOUTENbHBIM MaTeprasiaM (HarmpuMmep, HEeMEHTY Ha OCHOBE CyJb(]ara KaJbIus,

TAKOMY KaK THMIIC U aHTUAPUT WUIIN FI/II[paBJ'II/ILIeCKI/II‘/'I LHEMCHT, HaIlpUMEDP l'IOpTJ'IaHI[LIeMeHT).
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O0bpazoBaHue MOp B CTPOUTEITHHOM MaTepHalie MPUBOANUT K YMEHBIIECHUIO OOIIeH TIOTHOCTH
U, cliefoBarenbHO, obmeit mMaccel. Takum 0Opa3oM, MOTYT OBITH MOJNY4eHBI OOjiee JIerKue
HU3aCINsA, U TCIIJIONPOBOAHOCTh MPOAYKTA YMCHBIIACTCA. KpOMe TOro, NOJYUYCHHBIC U3CITUA

SIBJISTEOTCSI TTOJIHOCTBIO THAPO(POOH3UPOBAHHBIMHL.

H-cunokcan B COOTBETCTBHM € HACTOSALIMM H300pPETEHHEM MPENCTABISAET COOOM
MOJIUMETHJITHAPOCUIIOKCAH, KOTOPBIN UMEET HU3KYIO BSI3KOCTh MPU KOMHATHOM TeMIIEpaType,

TO €CThb NPEANIOUTUTECIIBHO SABJISICTCA JKUIKOCTBIO.

IIpu ucnonp30BaHUM CUJIOKCaHA, B 4acTHOCTU, H-cunokcana B konaudectse oT 0,1 mo 5,0%
Macc. B pacdeTe Ha KOJIMYECTBO CBS3YIOLIEr0O MOpooOpa3oBaHUe MPOUCXOIUT MPH 3HAYEHUU
pH Bbie 8, 6oee 3HaunTenbHO npu 3HadeHnu pH Beime 10 unu 11. B kauecTBe cBsA3yroiiero
MOTyT OBITb HCIIOJIb30BAHBI THIIC, MOJYTUAPAT THIICA, AHTHUAPUT U LeMeHT. KomndecTBo
CHJIOKCaHa OCOOEHHO NpeanodTuTeNbHo coctaBister oT 0,5 mo 1% macc. B pacuere Ha

KOJIMYECTBO CBA3YHOUICTO.

CornacHo MpeAnoYTHTENILHOMY BapHaHTY peaii3auuy n3o0peTeHus 3HaueHne pH cycnensuy,
TO €CTb CMECH IO MEHbIIeil Mepe CBS3YIOLIEero, areHTa MopooOpa3oBaHMs M BOJBL
ycraHaBiuBatoT Bbime 11. ITpu ykasanHom 3HaueHnn pH MakcuManbHO BbIpaxkeH 3(dexT

MPUIAHUS TIOPUCTOCTH C nomolpio H-cunokcana.

PerynupoBanue 3HaueHus pH CycrieH3uu MOKeT ObITh BBIMOJIHEHO, HAMPUMED, C MOMOLIBIO
ruapokcuna kanbiusi. OJHAKO BO3MOXKHO NPUMEHEHHE IPYyrux A00aBOK, CMELIAROIIUX
3HaueHue pH B menounyo cropoHy. CooTBeTCTBYOIMUE JOOABKH U3BECTHBI CIIELUAINCTAM B

JIAHHOU 00JIACTU TEXHUKHU.

IIpunaHne akTHBHON MOPHCTOCTH CYCIIEH3WH OOECIeUYrBAaeT yMEHbLIEHHE OOmell MacChl
rOTOBOTO CTPOMTENIBHOTO 3JIeMeHTa Mo MeHbluell Mepe 10% Macc., mpeanouTUTENbHO IO
menbleil Mepe 20% macc., 0COOEHHO NPEANOYTUTENbHO MO MeHblied mepe 30% macc..
CHIDkeHHE ONpenensioT MO CPAaBHEHHIO C O0Imed MacCcod HMAEHTUYHOTO CTPOHTENIBHOIO

3JIEMEHTa, MOJYYEHHOTo 0e3 100aBIeH s areHTa opooOpa3OBaHMUSL.

B cootBercTBUM C APYIrUuM MNPEATIOYTUTCIIbHBIM BapHUAHTOM paiu3alliu I/1306peTeHI/I$I B
AOIMOJIHEHHUE K MPUAAHUIO aKTHUBHOHN MOPUCTOCTU CTPOUTECIIbBHOMY SJICMCHTY MOXKET OBITD

NpUaaHa T[ACCHBHAs TOPHCTOCTh TNyTeM [OOAaBJIEHHS IO MEHbLIEH Mepe OTHOro
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BO3/IyXOBOBJIEKAIOIIErO BeIecTBa (BO3AYXOBOBJIEKAIOINErO areHra). Bo3ayxoBosnekaromiee
BEIIECTBO MOXKET MPENCTaBIsiTh COOOH, HampuMep, MOBEPXHOCTHO-aKTHBHOE BEIIECTBO,
W3BECTHOE IJIsl YKAa3aHHOW LM CMeHUAUCTAM B JAHHOW OOJIACTH TEXHUKH, HAIpHUMep,
AHMOHHBIE TIOBEPXHOCTHO-aKTUBHBIE BEIIECTBA, TAKHE KaK CyJIb(pOHATHI (0JieUH CyTb(OHATHI,
THIPOKCHJIMPOBAHHbIE CYJb(QOHATHI ¢ 3TOKCHJIMPOBAHHBIMHU SKUPHBIMH CITUPTAMU U TOMY

nonobHoe).

Bo3ayxoBoBiekamuil areHT MpeAnoYTUTEIbHO UCTIONB3YIOT B KonuuecTse oT 0,02 10 0,1%
Macc. B pacueTe Ha KOJHUYECTBO CBsA3yroLiero. Konmm4yecTso BO3AyXOBOBIEKAIOILIETO areHTa B
moOOM ciyyae COCTaBJIA€T 3HAYMTEJIBHO MEHBLIE KOJMYECTBA AareHTa aKTUBHOTO
nopooOpa3oBanusi. M3oOperaTenun HEOXKUIAHHO OOHAPYXMIH, YTO MNpH A0OaBIEHHU
HE3HAYHUTEJIbHBIX KOJMUECTB BO3AYXOBOBIIEKAIOIIETO areHTa peaKiys CHIOKCAaHa MOXKET ObITh

YCHUJICHA.

Oco0eHHO TpPEeANnOoUTHTENbHBIM SIBISIETCS TO, YTO CHUJIOKCAH HE TEpsSeT MPUCYINEro eMmy
ruapododHoro s¢ddexkra mpu BCIIEHMBAHMHM CTPOUTENBPHOrO Marepuaia. Takum oOpasowm,
HaOmonaercst cuHepretudeckuii 3¢ ¢exkr. B pesynprare HCHONB30BaHUS TONBKO OXHON
100aBKH MOXKET ObITh MOJNYYEH MOPHCTBIA CTPOUTENbHBINH 3JIEMEHT Ha LIEMEHTHON OCHOBE,

o0J1amaroImii NOJTHOM runpododuzanueii.

ATEHT aKTHBHOTO MOPOOOPA30OBaHUs, WM CUIIOKCAH, MOXHO NOOABJISITh HEMOCPEIACTBEHHO B
cycnensuro. Kpome Toro, aBTopsl n300peTeHusi OOHAPYKMIH, YTO CHJIOKCAH TaKXKE MOXKET
OBITh PaCHbUICH HA CYXH€ KOMIIOHEHTbI CTPOUTENIBHOTO 3JIEMEHTA, KOTOPbIE IO CYIIECTBY
NPEACTABISIOT COOOM CBsi3yromee. BbICyIIEHHBbIE NETalu C PACHbUICHHBIM TOKPBITHEM
MIPUTOAHBI ISl XpaHeHus. [{71s1 paciblieHHs] MOKHO NIPUMEHSITh, HaIlpUMep, KPaCKOMyJIbT WU
UCTIONB30BaTh JIFOOOW CHOCO0 TOHKOTO PaBHOMEPHOTO HAHECEHUs JKUAKOCTH Ha

MOPOIIKOOOPA3HBIN MaTepHall, H3BECTHBIN CIIEHUATUCTY B TAHHOW 0OJIACTH TEXHUKH.

HOZ[XOI[;IH_II/IG A XpaHCHUA BapUaHTbl pealn3alliid B COOTBETCTBUH C I/1306peTeHI/IeM
uenecoo6pa3HbI AJIA JIETKHUX HITYKATYPOK U 3aTHPOYHBIX COCTABOB, KOTOPHIC CMEIINUBAKOT C

BOI[OI\/'I B MECTC IMPUMEHCHUS. ToJIBKO mOCIIe 3TOr0 OHU CTaHOBSITCS MOPUCTBIMU.

H3o0pereHne Takke BKIFOYAET MOPHUCTBIN CTPOUTETBHBIA 3JIEMEHT HAa IEMEHTHOU OCHOBE,
MOJTyYE€HHBIH OMUCAHHBIM BbIIIEe CIIOcCOO0M. CTPOUTENBbHBIN 3JIEMEHT MOXKET MPENCTaBISTh

co0Oll  3aTHPOYHBIA COCTaB, INTYKATypKy, TEPEropoAKy WM CTEHOBYIK TIaHEb,
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NpEATIOYTUTEIIBHO TUIICOKAPTOHHYIO IUIUTY WKW TUIICOKAPTOH. CTpOHTGJ’IbeIfI JJICMECHT

SIBJISIETCS TTOJTHOCTBIO TUAPO(HOOU3UPOBAHHBIM.

CornacHO KOHKPETHOMY BapUaHTY pean3aluu n300peTeHus o Mmenbeit mepe 40 00. % mop,
NPEATOYTUTENBHO 10 MeHbLIeH Mepe 60 00. % nmop nMeeT OTHOCUTENBbHBIN pa3Mep nop ot 1000

no 10000 um.

Hanee nzobpereHue paccMOTpeHo Oosiee moapoOHO Ha mpuMepax. Ha @urypax npencrapieHsl:

®Purypa 1 CpaBHeHue o0ImUX IJIOTHOCTEH 0OpasLoOB pa3IMYHOIO COCTaBa Ha OCHOBE [3-

NOJyrUApaTa.

®Purypa 2 CpaBHeHne OOLIMX IUIOTHOCTEH 00paslOB Pa3IUYHOrO COCTaBa Ha OCHOBE O-

HOJIYTHPATA.

®urypa3  M3o0pakeHus B ONTHYECKOM MHKPOCKOIIE IIOPUCTBIX TMIICOBBIX CTPOUTEIBHBIX

MaTE€pUajioB, IMMOJIYICHHBIX CIIOCOOOM B COOTBETCTBHH C I/I306peTeHI/IeM.

®urypa 4 I'paduk pacnpeneneHus pa3MepoB Mop B 0OpasLax pa3IuYHOTrO COCTABA.

H-cunokcan nobansuin B pasnudHbix koHmeHtpanusx (0,5, 1,0 u 3,0% macc. B pacyere Ha

KOJIMYECTBO MCIOJIB30BAHHOTO 000KKEHHOTO FI/IHC&) B BOAY AJIA 3aMEIINBaHMA.

HOJ'IyLIeHHbIe CMECH HECKOJbKHUX 0a30BbIX KOMHOSI/IL[I/Iﬁ CMEIIUBAJIM C Pa3JIMYHBIMHA
konndectBamu  H-cunokcana. Kpome Toro, mo0aBnsuii  pasHble  JIONOJHHUTENbHBIC

BO3yXOBOBJIEKaromue BemecTsa. [lonpodHocTu npusenensl B Tabmuie 1.

O6pasusbl ¢ 1 mo 3 He comepkat areHTa mopoodpaszoBanusi. Obpasen 1 ComepskUT CBA3YIOIIEE,
cocrositiee 3 30% macc. runca FGD (FGD = necynbdypauus apimoBbIx ra3os) u 70% macc.
0003CKEHHOTO MPUPOIHOTO rumnca. B obpasue 2 B kKauecTBe CBS3YIOLIErO HUCIOIb30BAIH O
nonyruapat. O0pasen 3 comep:kuT B KauecTBe cBs3yromero 70% macc. 000KKEHHOTO Turca
FGD u 30% macc. 000kKeHHOTO IPUPOIHOTO Turica. Bee ocTanbHbie 00pasibl OTIHYAIOTCS
TOJIBKO KOJJMYECTBOM H THIIOM BKIIFOY€HHBIX no6a1301<. Bce O6paSLU:;I MNPpUroTOBUJIN C

UCTIOJIb30BAHMEM BOJIBL, NTPpUAaU GOpPMY MPU3M U BBICYIIHJIH.
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Ta6auna 1: CoctaB 1 00Imas MIOTHOCTh BBIOPAHHBIX 00PA3IOB

Oomas
Coctas IUIOTHOCTh
[kr/m3]
O6pasert 1 30% macc. FE}D, 70% Macc. IpupoAHbIN TUIIC, 1072
000K KEHHBIH
Obpasen 2 100% macc.o-nojgyruapat 1741
O6paser 3 70% macc. FS}D, 30% Macc. npupOoAHbIH TUIIC, 1133
000K KEeHHBIH
Obpazen 4 Obpazen 1 + 0,5% mace. H-cuyiokcan + pH 8 894
Obpazer 5 Obpazen 1 + 1% mace. H-cuiiokcan + pH 8 845
Obpasen 6 Obpazen 1 + 3% macc. H-cuyiokcan + pH 12 624
Obpazen 7 Obpasen 1 + 1% mace. H-cuiiokcan + pH 12 714
Obpasen 8 Obpaszen 1 + 1% macc. H-cunokcan + pH 12 632
Obpazen 9 Obpasen 1 + 1% macc. H-cunokcan + pH 12 +Poro264 751
Obpazen 10 | O6pazen 1 + 1% macc. H-cunokcan + pH 12 +Poro265 588
Obpaser; 11 | O6paszen 1 + 1% macc. H-cunokcan + pH 12 +Alenal 768
Obpaszen 12 | O6pazen 1 + 1% macc. H-cunokcan + pH 12 793
Obpaszen 13 | O6pazen 2 + 1% mace. H-cuiokcan + pH 9 1557
Obpaszen 14 | O6paszen 2 + 1% macc. H-cunokcan + pH 12 1520
Obpaszen 15 | O6pazen 2 + 1% macc. H-cunokcan + pH 9 + <63 mxm 1575
Obpaszen; 16 | O6pazen 3 + 1% macce. H-cuiokcan + pH 12 997

e OSB: IlopooGpazoBatens ¢ onedpuHCyIbhOHATOM n00aBsLu B KomudecTse 0,02% macc. B
pacyere Ha UCTIIOJIB30BAHHBIN 000K KEHHBIH TUIC (CymMMa npupoaroro u FGD rumca).

e Poro264: IlopooOpa3oBarenb Ha OCHOBe oJyieuHCYyIb()OoHATA MOOABISIIM B KOJIHYECTBE
0,1% Macc. B pacueTe Ha KOJHYECTBO OOOKEHHOro rurca (cymma npupoanoro u FGD
THIICA).

e Poro265: TlopooOpazoBareb Ha OCHOBE MPOU3BOJHOTO JpeBeCHOW KaHH(OIH ¢
BBICYIIEHHOH MaJIeMHOBOW CMOJIOH nobaBisuin B komuuectBe 0,1% macc. B pacuere Ha
KOJINYECTBO UCTIOIB3yEeMOro 000K KEHHOTO rurnca (cymma npupoasoro u FGD rumnca).

e Alenal: BuHHyO KHCIIOTY (3aMeIUIMTENb CXBaThIBaHUS) n00aBsuin B Komuuectse 0,02%
Macc. B pacdere Ha KOJIMYECTBO HCIIOJIb3YEMOTrO OO0KKEHHOTO THIIca (CyMMa MPUPOJHOTO
u FGD rumnca).

e PPE: 3amennurens cxBaTbIBAaHUS Ha OCHOBE ETPAIMPOBAHHOIO MOJHAMUAA C KaJIBLIHEBOU
U KOCTHOW MykoH mobasnsiim B konmyectBe 0,01% wmacc. B pacuere Ha KOJHUYECTBO

UCTIOJTb3yeMOro 000KkeHHOTo rrrca (cymma npupogHoro u FGD rumnca).

B HEKOTOPBIX UCTIBITAHUSIX HOMOJHUTENLHO N00aBIsuH ruapatupoBanayro u3sectsb (Ca(OH),)
IUTSI TOTO, YTOOBI YCTAaHOBUTH IeNiouHOe 3HaYeHue pH (Boime 11), Tak kKak 3T0 COCOOCTBYET

NPOSIBJIICHUIO CHIIbHOTO 3¢ dekTa mopoodpasoBanus ¢ nomoiuso H-cunokcana. Kpome Toro,



10

15

20

25

30

-7 -

ObUTM MPOBEAEHBI UCTIBITAHUS C TPEMsl Pas3IMuHbIMU mopoobpaszosarensimu (Poro 264, Poro

265, OSB).

Pe3ynbTaThl MOKa3bIBAIOT, YTO BO3MOKHO CHIKEeHHE 0011ei mmotHocTH 10 350 - 400 kr/m® (eM.
Qurypa 1, Tabmuma 1: Cpasaenue, Hampumep, OOpasma 1 u Obpasua 4). 3amenneHue
CXBATbIBAHUSI THUICA C MNOMOINBIO BHHHOM Kuciotel (Alenal) mmm PPE He okasbiBaer
CYLIECTBEHHOTO BJIUSIHUSI HA KOHEUHYIO O0IIyI0 mIoTHOCTh, Tabmuma 1: CpaBuenue O6pasna
7 n O6pasua 11 nm Obpasua 12. Pazmep 3epeH MTyKaTypKy HE MMEET PELIatoINero 3HaYeHHs,
YTO MOKA3bIBAIOT UCIIBITAHUSI C O-TUIICOM, MpocestHHbIM a0 63 MkM (Tabmuua 1, cpaBHeHue

Obpasua 13 u Obpasua 15).

[lpunaHue MOPUCTOCTH C TOMOLIBID CHJIOKCAaHA OOBIYHO TPUBOAUT K OOpPA30OBAHUIO
cepuueckux nop (cm. @urypa 3); 6onee 50% mnop umerot pazmep ot 1000 1o 10000 M (cMm.

@urypa 4).

I'uapodoOuerit a3 dexT H-cunokcana coxpaHseTcss HECMOTPSI Ha CHIIBHOE MOpOoOpa3oBaHue.

IMpumenenne H-cunokcaHa ocoOeHHO —1enecooOpasHo, Korma TpPeOYIOTCsS — HHU3KHUE
Macchl/o0mue ioTHocTH. Kpome TOro, mpu JaHHOM THIE TOPUCTOCTH MOKET ObITh
obecneueHo CHIKeHHe TerutonpoBogHocTH. [Tockonbky H-crunokcaH MOKHO 100aBIISITE B BOAY
AJid 3aMEIIMBaHUsA, a TakKXKE pacClbUIATh Ha CYXYHO CMECH cynb(baTa KaJbLHsi, BO3MOXHO

IIUPOKOEe TNpPUMEHeHue u3o0peTeHus. [Ipu 3TOM COXpaHsSeTCss UCXOAHBIN TuApPOGOOHBIH

a¢exr.

Ha ®@urype 1 npencraieHo cpaBHEHHE OOIIMX IJIOTHOCTEH 00Pa3IOB Pa3IMYHOIO COCTaBa HA

o 3
OCHOBe P-monyrunpara. UepHasi JIMHUS, COOTBETCTByromasi odOmel mioTtHoctu 1072 kr/m’,
npencTaBisier cobol obmyr TIoTHOCTH Hemopucroro ObOpasma 1 B Tabmmme 1

2

HCIOJIb30OBAHHYIO B KQYC€CTBE KOHTPOJBbHOI'O 3HAYCHMUS.

Obpazenr 5 u OOpaszerr 7 UMEIOT OAMHAKOBBIE COCTaBbl, OIHAKO HMX OOpadaTbiBaNd NpU
pa3nuyHbIX 3HaueHWsx pH. Pe3ynbpraTel HAarimsimHO TOKa3bIBAOT, 4TO 3(dexT npumanus
HIOPUCTOCTH HcHonp3yeMoro H-cuimokcana 3aBucuT or 3HaueHHs pH um Bospacraer ¢

YBCIINMUCHUECM 3HAYCHUSA pH
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IIpu cpaBHennn Obpasma 6 ¢ OOpasnom 7 3amMeTHO BiIMsHME KoimyecTBa H-cuiokcana.
Obpazeu 7 comepxut 1% macc., a Obpazen 6 comepxkur 3% wmacc. H-cunokcana. Ilpu

yBEJIMYEHNH KomuecTBa H-crokcana obmas mioTHOCTh 00pa3la YMEHbIIAETCS.

ITpu cpaBrennn OOpasua 7 ¢ OOpasuoM 8 MOHATHO, YTO NMPUMEHEHHE JOMOJHHUTEIBHOTO
Bo3ayxoBoBJiekaromero areHta (OSB), ucnonb3oBanHoro B OOpasie 8, Takke MPUBOIUT K
YMEHBIIEHUIO O0IIel TIOTHOCTU MPHU paBHOM conepskaHuu H-cunokcana. OnHAKO MaHHBIN
3¢ deKT COBEPIIEHHO Pa3INyUeH B 3aBHCUMOCTH OT HCIIOJIb30BAHHOTO BO3YXOBOBJIEKAOIIETO
areHTa, O YeM MOKHO CYAMTb Ha OCHOBAaHWH 3Ha4deHUH oOuiedt morHoctu O6pasuos 9 u 10.
CocraB yka3aHHBIX 00Opa3LOB OTIIMYAETCS TOJBKO JOMOJHUTEIbHBIM BO31yXOBOBIEKAIOIIIUM

arentoM (Poro 264 B O6pasue 9 u Poro 265 B O6pasue 10).

Cpasuenne O6paszma 7 ¢ OOpasuom 11 mokasbiBaeT, 4TO MOMOJHUTENBHOE MPUMEHEHHE
3aMeIINTENsl CXBATHIBAHUS, B JAHHOM Clydae BHHHOW kuciotrhl (Alenal), He okasbIBajo
CYIIECTBEHHOTO BIMSHUS Ha aKTHBHOCTb MCIOJb30BaHHOro H-cunokcana. Kpome Toro,
3ameniieHne cxsateiBaHusi ¢ nomouisto PPE (OGpasen 12) He okas3blBaJO CYLIECTBEHHOTO

BJIMAAHUA HA KOHEYHYIO O6IJ.IYIO IJIOTHOCTD.

Ha durype 2 npeacTaBieHO CpaBHEHUE, aHAJOTUYHOE CpaBHEHUIO Ha durype 1, onHako B
JAHHOM CJIy4a€ B Ka4eCTBE CBA3YIOILErO HCMONb30BAIN O-MOIYTHAPAT, B PE3yJbTATE
MOATBEPKIAEHBI T€ K€ TeHAeHU M, 4TO U Ha Purype 1. Kpome Toro, uccnenosanu BIUsSHUE
Pa3IMUHBIX Pa3MepOB 3€peH CBs3yroero (nemMenrta). [1okasaHo, 4To CyIeCTBEHHOE BIUSHIE

Ha 3¢ eKT npuIaHus TOPUCTOCTH C MOMOIIBI H-CHIOKCaHa OTCYTCTBYET.

Ha ®urype 3 mpencraBieHbl H300pakeHUS B ONTUYECKOM MHKPOCKOIE THUIICOBBIX
CTPOUTENIBHBIX MaTePUaJIOB, KOTOPBIM ObLIA MPUIaHA MOPUCTOCTh ¢ TOMOINBIO H-cuiokcaHa
npu pasnuuHbIX 3HaveHusx pH. HMzo0paxkeHuss oOpa3loB NONy4Yain € OJMHAKOBBIM

yBeaudeHueM. [1opbl UMEIOT pa3iudHbIe Pa3MeEPhI U MO CYIIECTBY CHEPUUECKYIO GOopMYy.

Ha ®urype 4 3amerHo npeodiananue pazmepos rnop ot 1000 go 10000 HM auist Becex 00pa3nos,
conepskamux 06a30Byr0 kommnosunuo Obpasua 1 U pa3nTudyHbIe KOJUYECTBA U TUIBI JOOABOK.
IIpy AOMONHUTENHHOM BBEICHWM BO3IyXOBOBJIEKAIOIIErO areHTa HaOJIOaeTcs ele OIUH
OTHOCHTEJIbHBIH MakCUMyM ¢ Oosiee 3HaYUTeIbHBIME pazMepamu nop (or 10000 mo 100000



POPMYVYJIA U3OBPETEHUA

Croco0 mojy4eHHss TMOPUCTOTO CTPOHUTENILHOTO 3JIEeMEHTa Ha IIEMEHTHOH OCHOBE,
BKJIFOYAIOLIMI MO MEHBLIEH MEPE CTaIMM CMELIEHUs CBSI3YIOIIEro C BOJOW U areHTOM
AKTUBHOTO MOpooOpa3oBaHusi, (GOPMOBAHUS U CYIIKH CMECH, XapaKTePU3YIOLIUHCS
TEM, YTO areHT aKTHBHOTO MOPO0Opa30BaHUs MPEACTABISIET COOOM CHIIOKCAH, IIPH STOM
yMEHbIIeHNEe O0IIe MaCChl CTPOUTENILHOT'O 3JIEMEHTA Ha [IEMEHTHON OCHOBE HE MEHEe
10% wmacc. obecriedeHO UCKITIOUUTENBHO 32 CUET MPUIAHUS AKTUBHOH MOPUCTOCTHU C

IMOMOIIBKO CHJIOKCAaHA.

Crnoco0 o 1. 1, oTiHuaromuiics TeM, 9To CHIIOKCaH NpeacTasisieT codoi H-cuokcas,

TO €CTb NOJIUMETUITUAPOCUTIOKCAH.

Crocob6 mno nmoOOMy M3 MPEAIIeCTBYIOLIMX IMyHKTOB, OTJIUYAOLIMICS TeM, 4YTO
CHJIOKCaH UCTOJB3YyI0T B Konudectse oT 0,1 1o 5,0% macc., npennoututensHo ot 0,5

1o 1,0% macc. B pacyere Ha KOJIUYECTBO CBS3YIOLIETO.

Crocob6 no mo00My M3 MPEAIIECTBYIOIMX MYHKTOB, OTJIHYAIOIIUNACS TeM, YTO B
pe3ysibTaTe TPUOAHUS AKTUBHOM TMOPUCTOCTH YMEHBIIEHHE OOIIel MacChl
CTPOUTENILHOT'O 3JIEMEHTA COCTaBJISIET MO MeHblell Mepe 20% macc., IPeAnouYTUTEIbHO

o MeHbIeit mepe 30% macc..

Crocob6 mo moOoMy M3 TPENIIeCTBYIOLINX MYHKTOB, OTJIUYAIOIIUNCS TEM, YTO

CBSI3YIOLIEEe COAEPIKUT 110 MEHbILIEH Mepe OIUH LIEMEHT.

Criocol mo 1. 5, OTIUYAIIHIACS TEM, YTO B KAYECTBE [IEMEHTA UCTIONB3YIOT [IEMEHT Ha

OCHOBE CyJib(haTa KaJIbIHsI WU TUAPABINYECKUIN [IEMEHT.

Crocob no mob0oMy M3 MPEAIIECTBYIOIHUX MYHKTOB, OTJIUYAIOIIUNACS TeM, YTO B
AOMOJIHEHUE K MNPUAAHUIO AKTUBHOU MOPUCTOCTU CTPOUTECIIBHOI'O 3JIEMCHTA MOXKET
ObITh OOECTIEYeHO MPUAAHNE TTACCHBHOM MOPUCTOCTH IyTEM J00ABJIEHUS IO MEHBIIEH

MEPE OAHOTO BO3AYXOBOBJICKAOIICTO BEIICCTBA.
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Crmoco0 mo m. 7, OTIMYAIOLIUICS TeM, YTO BO3JyXOBOBJIEKAIOIIEE BEIIECTBO

npeacCTaBIACT coboit MOBEPXHOCTHO-AaKTUBHOEC BEIICCTBO.

Crioco® mo moOoMy M3 TPEAIIeCTBYIOIIUX IYHKTOB, OTJIHYAOIIMNCA TEM, YTO
3Hayenue pH cycnensun ycranasnusaroT Bbie pH 8, npegnoururensHo Beie pH 10,

ocoOeHHO npeanouTuTenpHO Boime pH 11.

Cnoco6 no n. 9, ornuyaromuiicst TeM, uTo 3HadeHue pH cycneHsuu perynupyror ¢

NMOMOIIbIO TUAPOKCHIA KaJbLUA UJIW NOPTIAHALCMEHTA.

Crioco® mo nmoOoMy M3 NPEeALIeCTBYIOIIUX IYHKTOB, OTJIHYAOIIMNCA TEM, YTO
CHUJIOKCAH JIOOABJISIIOT B CYCHEH3UIO MJIM CHJIOKCAH PACIbUISIOT HA CyXHe KOMIOHEHTHI

CTPOUTECIIBHOI'O 3JICMCHTA.

HpI/IMeHeHI/Ie CUJIOKCaHa I NMpUAaHUs MOPUCTOCTU CTPOUTECIbHBIM 3JIEMEHTAM Ha

LHEMEHTHOH OCHOBE.

[Mpumenenne mo m. 12, oTiaMyaroIieecs TeM, YTO CHJIOKCAH MPENCTaBISET COOOM

skunkuii H-cuiokcaH, To €CTh MOJUIUMETUIICUIIOKCAH.

ITopuCTBIi CTPOUTENBHBIN 3JIEMEHT Ha [IEMEHTHOH OCHOBE, TIOJIY4YEHHbBIN CIIOCOOOM IO
omHoMy u3 mm. 1 - 11, mpu 3TOM CTPOUTENBHBIA 3JEMEHT MPEeACTaBIseT COOOH
3aTUPOYHBI  COCTaB, INTYKaTypKy, MEPEeropojKy WM CTEHOBYIO IIaHEJb,

MpEANIOYTUTEIbHO TMIICOKAPTOHHYIO INTUTY HUJIKM T'MIICOKApPTOH.

CTpoutenbHbIi 3J1€MeHT 1O 1. 14, OTIIMYAIOLIUICA TeM, YTO OH MPECTABISET COOOH
NEePEeroposiKy WM CTEHOBYIO MaHeNlb, IPU 3TOM OTHOCHUTENbHBIH pasmep 40% mop,

MPEANOYTUTENBHO MO MeHbIel Mepe 60% nop cocrasnser ot 1000 o 10000 HM.
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