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N3YYEHUE BJIIMAHUS TPAHYJIOMETPUHYECKOI'O
COCTABA YJIbTPAJUCHEPCHOI'O ALO; HA CBOUCTBA
INOMMEPIHEMEHTHOU KOMITIO3NIINUU

B MupOBOI NpakTHKE CTPOUTENBCTBA BCE OOJIbIIEE MECTO 3aHHMAIOT
KOHCTPYKIIMU U COOPYKEHUS, BO3BEICHHBIE U3 MAaTEPUAIIOB HOBOT'O MOKOJICHUS C
BBICOKMMHU IKCILTyaTallMOHHBIMU CBOMCTBAMU, B YACTHOCTH OCTOHBI.

Ha coBpeMeHHO# cTaguu pa3BUTHS OETOHOBEIEHHUS 3TH 33J]a4M PEIIatoTCs
MyTEM UCIOJIb30BAHUS PA3TUYHBIX OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB B
KauecTBE CIELUUAJIbHBIX J00AaBOK, a TakXKe JAUCIEPCHOIO apMHUPOBAHMSL.
BBonuMble B HE3HAYUTENbHBIX KOJUYECTBaX JOOABKHM MOTYT OKa3bIBaTh
3HAUYUTEILHOE BIIMSIHUE HA XUMHUYECKHUE MPOLIECCHl TBEpJEHUS OETOHa, YTO B
UTOTE YJIy4IllaeT €ro CBOMCTBA.

Opgnum u3 Haubosiee NMEPCHEKTUBHBIX HAMpaBlIeHUW B 3TOM o0nacTu
SABJISIETCA  MPOU3BOJCTBO  YIUIOTHEHHBIX CHUCTEM C  YJbTPaJUCICPCHBIMU
AKTUBHBIMM WJIM WHEPTHBIMU HAMOJTHUTENISIMH M TOJUMEPHBIMH JT0OABKaMH.
Takoke U3BECTHO, YTO MOJIUDHUIIMPYIONINE TTOTUMEPHI MOTYT OKa3bIBaTh BIUSHUE
TOJIbKO Ha aKTHBHYIO 4acTh O€TOHA, a UMEHHO, Ha BsKymiee. B cBs3u ¢ 3Tum
CO3/laHHE  TOJMMEPIEMEHTHBIX  KOMIIO3MIIMH € YJbTPaJUCICPHBIMU
MarepualiaMH, KOTOpPbIE MOXHO UCIIOIb30BaTh B KAyeCTBE MAaTPHUILI s
OETOHOB, SIBJSIETCS AKTYaJIbHBIM.

B cBoeit pabore MBI TOCTaBUIM  1€JIb  BBISICHUTH  BJIUSTHUC
IpaHyJIOMETPUYECKOTO cocTaBa yiabTpaaucnepcHoro Al,O; Ha mporeccsl
TBEPJICHHS U CBOMCTBa nojiuMmeprieMeHTHOM komno3uiuu (IT1K).

B kauecTBe HUCXOJHBIX MATEPHUANIOB HKCIOJIB30BAJIM MOPTIAHALIEMEHT
[HEMI 32,5; penucneprupyembiii  moJuMepHbld  mopomok PAV-23  u
HIECTUBOJIHBIN XJIOPUJ ATIOMUHUS.

VYIbpTpaguCHEpCHBI  MNOPOLIOK  OKCHAA  AIIOMUHHS — INOJIYYAIH U3
AICl3x6H,0 nmytem tepmoruaposmsa [1]. [lomydeHHbIit MaTepuan pa3aessiaiu Ha
4yeThlpe (PPaKIUU METOJOM CEANUMEHTAIMU. [ paHyJIOMETpUUYECKH COCTaB
MOJIYYEHHBIX MOPOIIKOB OKCHJA alllOMUHHUS B BHUJE ariioMepaToOB IMPHUBEJCH Ha
puc. 1.
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MoxHO cnenaTh BBIBOJ, UTO (pakius | COOTBETCTBYET arjioMeparam ¢
pasmepom 5-10 MxM, dpakuuss 2 — argomepaTaM C pasMepoMm 2,5-5 MKM,
dpakuusa 3 — 1,7-2,5 mxm u ppakus 4 — 0,7-1,7 Mxm.

Jliist nog0opa oNTUMAIBHOTO PacxXo/1a MOJIMMEPHOTO MOPOIIKA MTPOBOIUIH
MCCIIEIOBaHUS TTOJIMMEPIIEMEHTHOM cMecH ¢ coniepkanueMm PAV-23:0; 2,0; 2,5 u
3,0 % ot macchl ieMeHTa. BoiorieMeHTHOEe OTHOIIEHHE OCTaBAIOCh TOCTOSIHHBIM
u cocramsio 0,3 ama Bcex COCTaBOB. BBISICHWIM, YTO MaKCHUMabHOU
MPOYHOCTHIO KAaK TPH CKAaTUM, TaKk U u3rube obmamaror obpasmsl ¢ 2,5 %
PAV-23. Otot pacxos ObuT BBIOpaH /sl AaJIbHEHIIeH paboThI.
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Puc. 1. I'panyiioMeTpr4ecKuii COCTAB MOPOIIIKA OKCHJIA AITFOMUHUS:
a — ppaknus 1; 6 — ppakums 2; ¢ — dpakus 3; e — ppakuus 4

JI71s1 OLIEHKU BJIMSIHUSI TPAHYJIOMETPUUYECKOTO COCTaBa OKCHAA aTOMUHUS
Ha cBoiicTBa [I[IK B coctaB ¢ ontumanbHbIM cojaep:kanrem PAV-23 noGasisuiu
pasIuYHOE KOJIMYeCcTBO pasHbiX (pakmuii Al,O;. Onpenenwm, 4to ais BCEX
bpakuit  Al,O; yBenuueHHe €ro CoJepKaHWs TOBBIIIAET MPOYHOCTHHIE
MOKa3aTeau KOMITO3UIIUU.

Ha puc. 2 npuBeneHsl n1aHHbIE IO U3MEHEHHUIO MPOYHOCTHU MPU U3THUOEe U
cxaTtun kKoMmosuiui ¢ 2,5 % nomumepa u 2 % Al,O; B 3aBUCUMOCTH OT BHJIA
dbpakiuu B Bo3pacTe 28 CyTOK.

JlaHHBIE THCTOrpaMM CBHUIETEIBCTBYIOT O TOM, YTO BBEICHHUE 4-ii
dbpakuuMyd TOBBIMIAET MPOYHOCTh Tpu cxkatuu Ha 10 %, 1o cpaBHEHHIO C
KOHTPOJBHBIM, U TIpu u3rude Ha 15%. Ha mwam B3rism, 3TO CBA3aHO C
MOJIy4YeHHEM HaumOojee ONTUMAIbHOM CTPYKTYpbl I[IEMEHTHOTO  KaMHS,
MOJIUQPUITUPOBAHHOTO TMTOJTUMEPOM.
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3atem oOpasisl, coaepxkaniue 2,5 % noaumepa u 2 % TOHKOAUCIIEPCHOTO
ALLO; wuerBeproil  (Qpakuuu, mnoasepraiuchb P®DA. AHanu3  JaHHBIX
CBUJETEIBCTBYET O CXOXKECTH MMHEpPaJOrHYecKoro cocTaBa oOpa3LoB.
HabGmrogaercst mnpucyTCTBUE pa3IMYHBIX BUJOB THUIPOCUIUKATOB KaJbLIUA,
Hajgu4yue npoAaykToB ruapatanuu anuta (C3;SH,), 6enura (rumwepopanaut C,SH,
B u C dhopma) u TpexkanbiiueBoro anoMuHaTa. B odpasmax, conepxanux PAV-
23 W OKCHJ aIIOMUHUSA, HAOIIOAeTCs NPUCYTCTBUE aTOMHUHATOB. Takum
obpazom, mgobaBka yabTpagucnepcHoro Al,O; cmocoOcTByeT 00pa30BaHUIO
ATIOMUHUNCOACPKAIIMX TUAPATHBIX (a3, KOTOpbIC YIYYIIAlOT MPOYHOCTHHIC
XapaKTePUCTUKU LIEMEHTHOTO KaMH4.
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Puc. 2. IIpounocts I11IK ¢ 2,5 % PAV-23 u 2,0 % AlLO;
B Bo3pacTe 28 CYyTOK: a — MPHU CXKATUU; O — TIPH H3THOE

Taxxke wu3zydasiacb MHUKPOCTPYKTYypa BBIOpaHHBIX COCTaBOB (puc. 3, 4).
BuaHo, 4TO 3aTBepACBIINi IIEMEHTHBIM KaMeHb 0¢3 J00aBKH OKCHIA aTIOMUHUS
MPENCTaBIAET COO0M MUKPOCKONMMYECKH HEOAHOPOJHYIO CHCTEMY, COCTOSIIIYIO
U3 KPUCTAUTMYECKUX U KOJUIOMIHBIX 00pa30BaHMA, HE 3aTPOHYTHIX €Il BOJOU
AJlep UEMEHTHBIX 3€PEH, IUNIEHOK MOJIMMEPA, BOJIbI U BO3/1yXa.

CocraBel ¢ AlLO; wuMeroT Oosee IJIOTHYH  CTPYKTYpYy, UTO
cBuaeTenbCeTByeT o B3aumoencteun Al,O; ¢ Ca(OH),. B pesynbrare peakuuu
Ipy  TBEPACHUM O0Opa3yeTcs 3HAYUTEIBHOE KOJUYECTBO THIAPOATIOMHHATA
KaJIbIUSI, KOTOPBIM WrpacT 3HAYUTEIbHYIO pPOJb B YNPOYHEHUH IIEMEHTHOIO
KoMro3uTa. Takxke cleayeT OTMETUTbh, 4TO cocTaB ¢ Jo0aBkoit Al,Oz dpakuuu
4 umeet OoJee MIOTHYIO CTPYKTYPY MO CPAaBHEHHIO C COCTAaBOM, U3TOTOBJICHHBIM
C UCMOJIb30BaHUEM (Ppakiuu 1, yTo moaTBepx)aaeT 3aBUCUMOCTh cBOMCTB 11K
OT rpanyjoMmerpuyeckoro coctaBa Al,Os.

Kak mnoxazanu uccnemoBanust s nomydenust IILK (2,5 % PAV-23) ¢
3aJTAaHHOM TIPOYHOCTHIO Ha cxkatHe B npenenax 55-58 Mlla tpedyercs 1 % Al,Os
dbpakuuu 1 wu 0,5 % AlLO; bdpakuuu 2 u mumis 0,3 % Al,O; dpaxiuu 4.

B pesynbprare mpoBeeHHON pabOThI MOKHO CJENATh CICTYIOIITNE BBIBOIbI.
OnTtumansHoe KonmmuectBo PAV-23 cocrasmser 2,5 %. [logoOpan onTuMaibHbIN
pacxoji ToHKoaucnepcHoro nopouka y-Al,O; — 2 %.
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TILT + 2,5 % PAV-23 TILT + 2,5 % PAV-23

I + 2,5 % PAV-23 + I + 2,5 % PAV-23 +
+ 2 % Al,Os dpakuus 1 + 2 % Al,Os3 dpakuus 1
01 + 2,5 % PAV-23 + 11 + 2,5 % PAV-23 +
+ 2 % Al O3 dpakius 4 + 2 % Al O3 dpakius 4
Puc. 3. Mukpodotorpadpuu Puc. 4. Mukpodotorpadpuu
3aTBEPAECBIIETO IIEMEHTHOI'O KAMHS B 3aTBEPAECBLIETO IIEMEHTHOI'O KAMHS B

Bo3pacte 28 cyTok (yBenuueHue 200)  Bospacte 28 cyTok (yBenudenue 3300)

54



Taxxe ObLTO J0ka3zaHo, 4To cBoicTBa IIIIK B 3HauMTenbHOM CTeNEHU
3aBUCAT OT TPaHYJIOMETPUUECKOTO COCTaBa OKCHJA aJIOMUHHS, NPUYEM
HAWJy4IIUMU  TPOYHOCTHBIMM  XapakTepuctukamu  obOmamaror  [IK,
W3TOTOBJICHHBIE C HCIMOJb30BaHUEM 4-U (Qpakuuu C pa3MepaMH ariioMeparoB
0,7-1,7 MxMm.
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