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AHHOTauMs: B 1aHHOM CTaTbe PaCCMATPUBAKOTCS BO3MOKHOCTH IIOJTYyYECHUS
yJIBTPAIUCIIEPCHOTO aMOPGHOTO KpEeMHE3eMa M3 PHUCOBOM IIENyXH cIocodam
TepMOMeXaHH‘IeCKOﬁ AdAKTHUBalluu. Pa3pa60TaHI>I COCTaBbI MO,Z[I/I(bI/IL[I/IpOBaHHOI‘O
KJIaJOYHOTI'O paCTBOpa N UCCICAOBAHBI CPCAHCC 3HAUYCHUC KOB(b(I)I/IIII/IeHTa. IMPOYHOCTHU
COCINICHUA U XapaKTCP OTPhIBA.

Abstract: This article discusses the possibility of obtaining ultrafine amorphous
silica from rice husks by means of thermomechanical activation. The compositions of
the modified masonry mortar have been developed and the average value of the
coefficient has been investigated. adhesion strength and tear-off character.

KaroueBnie cJioBa: CHJINKATHhI, CWJIMKATHBIN KWUPII4, HCMGHTHO-H@anHBIf/'I
pacTBOp, aKTHUBHBIE TOOABKHU, 30J1a PUCOBOM IICTyXU, aMOP(PHBIA KPEMHE3EM.
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BBeaenune. OqHrUM U3 OCHOBHBIX YCIIOBUHM YCTIEIIHOTO PAa3BUTHS CTPOUTEIHHOTO
KOMIUIEKCa pecnyOJIMKH, Mepel KOTOPhIM CTOUT 3ajladya yBEIWYEHUs OO0BEMOB U
KayeCTBA CTPOUTEIBCTBA IPAKTUYECKH BO BCEX OTPACISAX SKOHOMHUKH, SBIISICTCS
3HAYUTEJIBHOE YBEIMYEHHE MPOU3BOACTBA CTPOUTEIBHBIX MATEPUAJIOB U, B IEPBYIO
ouepellb, MATEPHAIOB JII BO3BEACHUSI HAPYKHBIX Orpa)JarolluX KOHCTPYKIIUH,
00beM KoTophIX coctaBisieT 50-60% Bcero oObeMa BO3BOAUMBIX 31aHUM.

B coBpeMeHHBIX YCIOBHIX ACPHUITUT MATEPUATHHBIX U YJHEPTETHIECKUX PECYPCOB,
CJIOUBIITUICSA BO BCEM MHUpE, TpeOyeT pa3paboTKu M MPUMEHEHHs MPOTPECCUBHBIX

MaJIOOHCPIOCMKHX, 9KOJOI'n4€CKHu YUCTBIX CTPOUTCIIbHBIX MaTcpuaaioB 151
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A(PPEKTUBHBIX OTrPAXKAAIOIMIMX KOHCTPYKIMM HAa HX OCHOBE C IOBBIIICHHBIMU
TEIUIO3AIIUTHBIMU KAaue€CTBAMHU M JOJTOBEYHOCThIO. OAHUM H3 MEPCHEKTUBHBIX
HaIpaBJeHUIl B 3TON 00JIACTH SABISIETCS] MPOU3BOJCTBO CHJIMKATHBIX CTPOUTEIBHBIX
MaTepualioB M H3ACIUA HA OCHOBE OECKIMHKEPHBIX BSIKYIIMX MaTEpPHaNIOB, B
YaCTHOCTHU U3BETCTKOBO-KpeMHe3eMUCThIX (IKB) aBTOKIaBHOTO TBEpICHUS, KOTOPHIE
MOJIYYUIIU IIUPOKOE MPUMEHEHHE B CTPOUTEILCTBE Oslarojapsi BHICOKUM TEXHHUKO-
PKOHOMUYECKUM TOKa3aTeasiM. B To e BpeMs, HECMOTps Ha OECCHOPHYIO
MEPCIEKTUBHOCTh W 3(PPEKTHBHOCTD, CHJIMKATHBIC MaTEpHAIbl HAXOAT JIUIIIb
OTpaHUYCHHOE TPUMEHEHUE B CTPOUTEITLHOM KOMIUJIEKCE PECITYOJIUKH.

Y4uThIBast BBICOKYIO CEHCMUYHOCTh TEPPUTOPUHN HALIIEN CTPAHBI, TPYIHO MEPEOLICHUTh
3HAYEHHUE YMEHbILEHHSI COOCTBEHHOW MAacChl BO3BOJIMMBIX 3/IaHUNA M COOPY>KEHUIl B
o0ecrieueHnn Kak celCMOCTOMKOCTH, Tak U 3((EKTUBHOCTU CTPOUTENbCTBA. B aTOM
HAIIPaBJICHUM CO3JaHUE YCIIOBUM Il MPUMEHEHUS CUIIMKATHBIX M3/IEJINA TUIOTHOM U
SAYEUCTOU CTPYKTYpPhl Ha OCHOBE MECTHBIX CBIPHEBBIX MAaTEPUAJIOB IPUPOLHOIO U
TEXHOT€HHOTO TPOUCXOKIECHUS ABISIETCS AKTYAJIbHOM Hay4HOU MPOOIEMO.

Crenenb HM3y4YeHHOCTH TpolJiemMbl. B oOnmactu aBTOKIaBHOW 00pabOTKH
CUJIMKATHBIX MAaTEPUAJIOB M U3JIENIHi 3a mocieaHee BpeMs B crpaHax CHI' u naneHero
3apy0eKbsi MPOBEACHO 0O0JIbILIOE KOJIMYECTBO UccaeaoBaHui. Co3/1aHbl TEOPETUUECKHE
U MPAKTHYECKUE OCHOBBI TEXHOJOTHUU CHIIMKATHBIX MAaTEpUaJioB, Oa3uMpyOIIHecs Ha
pe3ynibTaTax HUCCICAOBAHUM (PU3UKO-XUMUYECKUX TPOILECCOB, MPOTEKAOIINX IPHU
ABTOKJIABUPOBAHUU BSDKYIIMX CUCTEM MPH HUCIOIb30BAHUU PA3JIMYHBIX CHIPHEBBIX
MatepuanoB. OTHOBPEMEHHO HAKOIUIEH OOJBIION OMBIT 3aBOJICKOTO IMPOU3BOJCTBA
W3JICIUA U3 CUJIMKATHBIX MaTepuaioB. BmecTe ¢ TeM elie MHOTHE BOIPOCHl B
HACTOSIEEe BpeMs SIBIAIOTCA MPEAMETOM HCCIENOBAaHUN U OOCYyX IeHus. OTO B
OCHOBHOM KacaeTcsi MaJlol HW3yYeHHOCTH BOIPOCOB UCIIOJIB30BAHUS MECTHBIX

HCKOHJIUITUOHHBIX CBIPbCBBIX MATCPHUAJIOB.
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Cxema o0NnuUOoBKU CTEH CUMUKATHBIM KUPNUYOM
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CHUJIMKaTHBIA KUPOUY COCTOUT U3 CMECH KBAPILIEBOTO €CKA U BO3YIIIHOW U3BECTU
(ot nat. Silex — kpeMeHb) ¥ MPOU3BOAUTCS OCPEICTBOM (HOPMOBAHHUS U aBTOKJIABHOM
00paboTku. CUTUKATHBIN KUPIUY MOIYYaeT U3 KBapleBoro necka (mo 92%), ussectu
Y BOJIbI [1] 1 UMeeT MHOTOYMCIICHHBIE IOCTOMHCTBA, 4 BHEIIHUN BUJl U XapaKTepHas
MPaBUIBLHOCTH ()OPM 0CO00 TIOKOPSET MOKYyIaTesieli. brITyeT MHEHHE, YTO CUITHKATHBIH
KUPIHUY U3KUI ce0sl KaK CTPOUTETLHBIN MaTepuall, CTPOUTh U3 HETO JIy4llle TOJbKO
Hexuible noMmemeHus. Ho kak mokaspiBaer onbIT crpoutened I'epmanuu, Yexuw,
Poccun n @OuHNSAHIWM, WCMOJIB30BAHUE CUJIMKATHOIO KUPNMYa B 3TUX CTpaHax
CTAOMJIBLHO YBEIMYUBACTCS.

Tak, omHOVW W3 CJOXKHBIX MPOOJIEM B TEXHOJIOTHH CHUJIMKATHBIX MaTepHaJIOB

ABJIACTCA OTCYTCTBHUC B HGO6XOI[I/IMI>IX o0BeMax IIPpUPOAHOTO KBAPLCBOI'O IICCKA —
OCHOBHOI'O KOMIIOHCHTAa H3BCCTKOBO-KPCMHE3CMUCTOI'O BSIXKXYIICTO ABTOKJIABHOTO
TBCPACHUA. B c¢BsS3u ¢ 3TMM BO MHOTHX CTpaHax MHpA TMOJYUYHIIA PA3BUTHC
HCCIICAOBAHMUA, HAIIPaBJICHHBLIC Ha IIOUCK Kp@MHPIﬁCO)ICp)K&HIHX MaTcpHraIoB
INPpUPOJHOIO MW TCXHOICHHOI'O IIPOHCXOXACHHUSA, KOTOPBLIC MOIJIA OBI ITOJIHOICHHO

3aMCHUTDH KBapueBBIﬁ ITICCOK.
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Peanuzanms pe3yJibTaToB. BO3BCICHHBIC M3 CHIMKATHOIO KAPIHWYA B YCIOBHIX
VY30eKucTaHa, B psijic CIydacB HE BhIICPIKUBAIN 3eMIICTpsCCHHS 3-5 OayioB. B cBs3u
C OTHM OBUIO TPUHATO PEIICHHE O MPEKPAICHUH CTPOMTEIHCTBA MHOTOITAXKHBIX
JIOMOB C HCIOJIb30BAaHHEM JAHHOTO BHIA CBIPbS, OCOOCHHO B CEHCMOAKTHBHBIX
pernoHax Y30ekucTaHa, TaK KaK IPUMEHIEMbBIC KJaJ0YHbIC PAacTBOPHI TAKKE HE
OTBEYAIH TPEOOBAHHUIM IO CICIUICHHIO C KHPIUYOM. Pe3ysapTarhl HCCIeI0BaHUM
MOKa3bIBAIOT, YTO CICIUICHHE KJIaJ0YHOrO pacTBOpa C IOBEPXHOCTHIO KHpIIHYA
OTJIMYAETCs OOJIBIION U3MEHUYNBOCTBIO, YTO MPUBOIUT K OMPEACICHHBIM TPYIHOCTAM
P pacyeTe HIEMEHTOB M CEYCHN I KAMEHHBIX KOHCTPYKIIHIA M3 CHIIMKATHOTO KUPITHYa
T10 MPEICTBHBIM COCTOSIHUSAM MEPBOM IPYIIIIBI C YYETOM COMPOTUBIICHHUS KIIAJKH PacTs-
YKCHHUIO 10 HENEPEBs3aHHbIM IiBaM [2-3].

Hapy»xHas Bepcra Bryrpennsas Bepcra
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[IpoyHOCTH  CleTUIeHHs] 3aBUCUT OT COCTaBa W KOHCHCTEHLMH  KJIaJIOYHOTO
pacTBopa, €ro MpOYHOCTH, KOTOPasi 3aBUCHUT OT TEMIIEPATYPHO-BIAKHOCTHBIX YCIOBUMN
peXrMa 3aTBepACBaHUs PACTBOPA B KJIAJKE, COCTOSIHUSI KOHTAKTHBIX MMOBEPXHOCTEN U
aJICOPOLIMOHHBIX CBOMCTB TOBEPXHOCTH KHpIWYa, Bo3pacta kiaaku. [losromy s
KXIOro BHJA KIQJKH 3Ta BEJIMYMHA YCTAHABIMBACTCA SKCIEPUMEHTAIBHO B
YCIIOBUSIX, MAKCUMAIBHO MPUOJIMKEHHBIX K €CTECTBEHHBIM.

Kpome TOro, Ha 3aBOAbBl CHJIMKATHBIX MATEPHAIOB IECOK JIOCTaBIISIETCS U3

KapbCPpOB, PACIIOJOKCHHBIX HA 3HAYUTCIBHOM PACCTOAHHH OT IIPOMU3BOJCTBCHHBIX
'—_\
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iomaaen. bcrnonp30BaHNe MIMPOKOJAOCTYIHBIX 3alleCOYSHHBIX JIECCOBBIX HOPOJI,
PacCTONIOKEHHBIX B HEMOCPEACTBEHHON OJIM30CTH OT MPEANPHUATHHA, HaXe IMpH
OTIpEeICNICHHBIX JHEpro3arparax Ha MX TEPMOAKTHBAIIUIO, OOXOAUTCS 3HAYUTEIHHO
JIeleByIe, MPUYEM 3a CUeT WX BBICOKOM pPEaKIMOHHON CHOCOOHOCTH BCIEICTBHUE
oOpa3oBaHUS XUMHYCECKH aKTHBHBIX coenuHeHui (akTuBHBIX Al,O3, Si0O3), KoTOphIe
BcTynas Bo B3aumozeiictBue ¢ CaO msBectu, CaSO, -docdoanruapura B mporecce
TEIUIOBOM 00paboTKu 00pa3yroT THIPOCYIIb(oaTIOMUHATHI KaJIbIUs
HU3KOCYNIb()AaTHON (QOPMBI, OTIMYAIOMIETOCS BBICOKOM BOJO-, COJE- U MOPO30-
CTOHKOCTBIO, COCTABIISIIOLIETO CKEJIETHYIO CTPYKTYPY, T.€. KapKac (GOpPMHUPYIOLIETOC
HCKYCCTBEHHOT'O KOHTJIOMEPATa, a TAK)KE YBETHUNBAIOT KOJIMIECTBO U YCKOPSIFOT KPHUC-
TAJUTH3AIMI0 [IEMEHTUPYIOLIETO BEIIECTBa M3 BBICOKO- M, HU3KOOCHOBHBIX THJIPO-
CHJIMKATOB KaJIBITHSI.

[IpoYHOCTh CLEMIeHHs] 3aBUCUT OT COCTaBa W KOHCHUCTEHLUU KIIAJJOYHOTO
pacTBopa, €ro NPOYHOCTH, KOTOPAsi 3aBUCHUT OT TEMIIEPATYPHO-BIAKHOCTHBIX YCIOBUN
pexuMa 3aTBEpICBaHMs PACTBOPA B KIAJKE, COCTOSIHUS KOHTAKTHBIX TOBEPXHOCTEN U
aJICOPOLIMOHHBIX CBOMCTB TOBEPXHOCTH KHpIHUYa, Bo3pacta kiaaku. [loaromy s

KaXIOro BHJA KJIQJKM 5Ta BEJIMYMHA YCTaHABIMBACTCS OKCIEPUMEHTAJIBHO B
YCIOBUSIX, MAKCUMAJILHO MPUOIMKEHHBIX K €CTECTBEHHBIM

AHanu3 nuTepaTyphl MOKa3ajl, YTo KJaJKa U3 CHIMKATHOTO KUPIUYa C MOMOIIBIO
EMEHTHO-TIECYaHOT0 PacTBOpAa MMEET HU3KHUE TOKa3aTeNId MPOYHOCTU CUEINJICHUS U
HY>KIaeTcsl BO BBEJIECHUH JOIMOJHUTEIBHBIX MOJIU(DUKATOPOB ISl YBEJIUYEHHUS 3TOTO
TIOKa3aTells, B YaCTHOCTU aMop(hHOTro KpeMHe3ema [4,5].
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B nensx mnoBeleHUs KO3(P(QUIMEHTAa CLEIUIEHUS KIAJI0YHOTO pacTrBopa ¢
CWIMKATHBIM  KUPOMYOM  OBUIM  U3Y4YEHbl  BO3MOXKHOCTH  J100aBJICHUS
yIbTPAIUCIIEPCHOTO  aMOP(HOTO  KpeMHe3eMa U3  30Jbl  PHUCOBOM  JIy3rH.
Hcnonb3oBaHHas B HAIIMX OMbITaX 30J1a ObUIA MOJIy4eHa U3 PUCOBOM MIETYXH - 0TX0a
00paboTKH puca, BhIpallleHHOTo Ha ceBepe Pecniybnmuku Y306ekucraH. J1ist pa3paboTku
TEXHOJIOTUM TIOJIyYeHUE YIbTPAIUCIEPCHOTO aMOp(HOro KpeMHe3eMa ObLIu
AHAJTM3UPOBAHBI PSJT MCTOYHMKOB [6-8]. PucoBas mienmyxa cymmiaach W 3aTeM
CKHUTranack B jJabopaTopHoil meun npu temmeparypax 600-800° C ¢ mociemyromum
OBICTPBIM OXJIAKIACHUEM M HM3MEILYCHUEM TIOJYYCHHOTO MPOAYKTa B IIAPOBOU
MenbHUIlE B TeueHue 640 MuH.

B Tabmumme 1 mnpencraBieHbl MaHHBIE O (HU3UKO-XHMHYECKUX ITOKA3aTEISIX
yIBTPAJAUCIIEPCHOTO aMOP(HHOTO KPEMHE3eMa.

Taoaunna 1.
DuU3NKO - XUHMHYECKHE TOKa3aTeJIn YJbTPAAUCIEPCHOr0 aMop(dHOro
KpeMHe3eMa
Ne HauMeHoBaHMe moka3zaresei ITaka3aTesu oOpa3ua
1 MaccoBas g0y TMOKCHAa KpeMHUSA, %o 85,0
2 MaccoBas 1oist Boasl, % 0,8-1,0
3 MaccoBas g0 HOTEPh IIPU IPOKATHBAHUU, %o 4,0-5,0
4 MaccoBas nonst coboaubsix menoueit, (Na20, 2,0-3,0
5 MaccoBas g0 oOkcuaa Kaapius, % 2,0-3,5
6 MaccoBas 10J1sl cepHOro anruapunaa, % 0,2-0,3
7 Wunexc aktuBHOCTH % 85,0

Kak BWIHO W3 MaHHBIX INPUBEACHHOW B Tabmuie 1, MOJYyYCHHBINH HCXOJHBIN
MPOAYKT COJAEPKUT B CBOEM COCTABE XUMHUYECKUE JIEMEHTHI UACHTUYHBIE C TIPUPOI-
HBIMU MaTepualiaMy, MPUMEHSEMbIX B MPOIECCAX MOTYUYCHHS KIaJOYHBIX PACTBOPOB.

CocTaBbl KJIAJOYHBIX PACTBOPOB, COAEPKAMMX YIbTPAAUCIEPCHBIN aMOp(dHbBIN
KPEMHE3€M, PACCUUTAHHBIA METOJ0M a0COTIOTHBIX 00BEMOB, TPUBEICHBI B TAOIHIIE 2.

Ta6auna 2.
Pa3paboTaHHble COCTABbI KJIAI0OYHOT0 PACTBOPA

Pacxoj1 chIpbeBax MaTepuaaoB Ha 1M°/kr
Cocrapbi B/n IHemeHT ITecok Boaxa | Iluacruduxarop | AKP-

Kn-T 0,48 250 1125 120 6,5 0

Kn-1 0,52 250 1125 130 6.5 1,0
Ki-2 0,56 250 1125 140 6.5 2,0
Ki-3 0,60 250 1125 150 6,5 3.0
Ki-4 0,60 250 1125 150 6,5 4,0
Kin-5 0,56 250 1125 140 6,5 5,0

Ki-T-TpaguimoHHBI COCTaB NMPUMEHSEMBIN B KIAJKaX CTEH CTPOUTEIBHBIX
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00BeKTax Y30eKucTaHa

JUis osTydeHusl TOMOTEHHOTO KJIQJ0YHOTO PacTBOpa MPeIBaAPUTEIbHO JOOABIISIHN
IIEMEHT, Mecok, miactudukarop (C-3) u MopomoK yIbTPaIUCIepCHOr0 aMop(hHOTo
KpEeMHE3eMa B CMECUTEJIb TPABUTAIMOHHOTO THUIIA ¢ YacTOTOM BpameHus 50 00./MuH,
BpeMs mepeMermBanus - 5 MuH. [locime 3TOro, B MOMy4eHHYIO cMech 100aBUIM
HE00X0IMMOE KOJIMYECTBO BOJIBI U MIEPEMEIINBAIIH JI0 IOTYYSHHUS OJHOPOTHON CMeCH
(3-5 muH.). BeaencTre 3TOro co3MaroTes OIaronpHusITHBIC YCIOBHS 11 MHTEHCUBHON
KPUCTAUTU3AUN  TUAPOCHIMKATOB  KaJbllMs TPU  COKPAIICHHBIX  PEXHMax
WU30TEPMHUUYECKON  BBIACPKKH, YTO CO3MAaeT MPEANOCBUTKKA I pa3padoTKu
DHEPTOAIKOHOMHYHON TEXHOJIOTUU IOJyYeHUs] B WX MPOU3BOJICTBO TPUPOIHBIX U
TEXHOTEHHBIX CBIPHEBBIX pecypcoB. Haxomsck B aMOpP(PHOM COCTOSHHUH, OH IIPH
OOBIYHBIX TeMIepaTypax BerynatoT B peakinio ¢ Ca(OH)s.

Ca(OH); + SiO; + H,0 = CaOSiOy 2H,0

O0pazoBaHue BBICOKOAMCIIEPCHOIO THJIPOCUIMKATA C MOBBIILIEHHBIMU BSXKYIIUMU

cBoiictBamu B3ameH Ca(OH)2 npuBOAMT K yJIy4ILIEHUIO CBOMCTB LIEMEHTHOTO KaMHS

3akiaoveHue. PU3NKO-MEXaHUYECKMMH CIIOCO0aMU MOATOTOBICHHBIE 00pa3iibl
30JIbl PUCOBOM JIy3rM IOKa3ajl CBOEH NpHEeMJIEMOCTh MOAM(HUKaTOpa B IMpoliecce
MOJTyYeHUsT KJIaJIOYHOTO pacTBopa yaosieTBopstomieii ycnoBusim KMK - 2.01.03.96
«CTpOUTENBCTBO B CEUCMHUYECKUX palloHax» g Kiaaku || kateropuu neicTByrOmHmii
Ha TeppuTopuil PecyOnrku Y30ekucTan.

OO00#CKEHHBIN 1 MEXaHWYECKH aKTUBUPOBAaHHBIE 00pa3ilbl 30JbI PUCOBOW JTy3TH
MPEACTABIAIOT COOOM YIBTPAIUCIEPCHBI aMOP(HBIA KPEMHE3EM C COAEp’KaHHEM
SiO; He menee 85,0 %, B ero coctaBe TakKe COAEPKATCS OKCHJIBI KaJbIUs, HATPUS U
KaJIis B HE3HAUMTEIIbHBIX MPeAeax.

Takum oOpa3om, pa3pabOTaHHBIM COCTaB KJIAJOYHBIX PACTBOPOB C Pa3IMYHBIMU
COJIEPKAaHUSMU YIbTPAIUCTIEPCHOTO aMOP(GHOT0 KpeMHE3eMa UCIIbITaH Ha CLEIUICHHUE
B CUCTEME «CWJIMKATHBIM KUPIIUY - KJIAJ0YHBIA PACTBOP» U B PE3YJIbTaTE MOKA3aJl, UTO
NPOYHOCTH CIICTJICHUsT 00pa3ioB B TeueHue 28 cytok (coctaBbl Ki-3, Ki- 4 u Ki-5)
YKJIaJBIBAIOTCS B TpeOOBaHMs, comiacHo myHKTy 3.5.4. KMK 2.01.03-96
«CTpOUTENBCTBO B CEMICMUYECKUX paliOHAX.

Kupnuunas ki1agka 10mKHA OCHOBBIBATHCS HA BBIIIOJHEHUH OCHOBHBIX IIPUEMOB, B
IIPOTUBHOM CJIy4a€ HE IOJYYHUTCS MOHOJIUTHAs CTPOMTENbHAs KOHCTPYKIMSA. Buibl
KUPIUYHOM KK CYHIECTBYIOT C Te€X MOp, KOrJa CTajl U3BECTEH YEJIOBEYECTBY
KpPACHBIN KUPIUY, MHOTHE BUbI KJIAJJOK IPAKTUYECKH HE U3MEHWIHCH C IABHUX TIOP.
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