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AHHOMayus

MccnepoBaH npouecc cnHTesa cunukaTa uuHka Zn,SiO4 CO CTPYKTYpOW BUIFIEMUTA U3 pacTBopa B
pacnnase NaCl. YcTaHOBNeHbl 3aKOHOMEPHOCTU BNUSHUS TeMnepaTypbl CUHTE3a Ha MOPAONOrnto U
pasMep 4acTul, cunukaTa UMHKa Npu Kpuctannusaumm u3 pacteopa B pacnnase. [lokasaHa acdek-
TMBHOCTb PacTBOpP-pacnnaBHOro metoda Ans cuHtesa Zn,SiO, CO CTPYKTYpOur BUnNnemuTa.

Abstract

The process of synthesis of zinc silicate Zn,SiO,4 with willemite structure from NaCl solvent was in-
vestigated. The regularity of influence of synthesis temperature on morphology and patrticles size of
zinc silicate via flux method was estimated. The effectiveness of flux method for Zn,SiO, synthesis
with willemite structure was shown.
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AHHOmMayus

YcTaHoBneHa BO3MOXHOCTb MCMOMb30BaHUA ANAaTOMUTOBOW MNOPOAbl ASS MNOMYyYEeHUSA CTEKITOKpU-
CTannmMyeckoro marepuana no OAHOCTaAMMHOW TexHonorum 6e3 npeaBapuTenibHOM Bapku cTekna
UNN NPUMEHEeHNss BTOPUYHOIo cTeknobos. MNpuBeaeHbl pedynbTatbl PEHTIEHOGAa30BOro N PEHTrEHO-
CreKkTpanbHOro aHanu3a gunatommta MIH3eHCKOro MecTopOXOEeHWsl, pacCMOTPEHbl CBOWCTBA MOny-
YEHHOro Ha ero OCHoBe TeNnon3onsLMOHHOIO MaTtepuana.

Abstract

The possibilities of using diatomite earth for production glass-crystalline material by low-temperature
technology without preliminary production special glass or using of secondary glass are shown. The
results of X ray phase and X ray spectrum analysis of diatomite earth and ready product and the
properties of glass-crystalline material from diatomite earth are described.
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AHHOMauyus

Ob6ocHoBaHa HeOBXOAMMOCTb BHYTPEHHEro yxoda npw TBEpAEHUM BbICOKONPOYHbIX BGETOHOB. YcTa-
HOBMEHO, 4YTO YaCcTU4YHasA 3aMeHa MUKPOKpeMHe3ema TOHKoAucnepcHoiMn aobaBkamu, B YaCTHOCTU
LleonMTOM, CNocobCTBYET CHMXEHUIO AedopmaLlmin ayTOreHHOW ycaaku 6e3 yxyaweHus nNpoYHOCT-
HbIX XapakTepucTuk 6eToHa. Takasi TexHonormsa MoxeTt obecneunBaTb NonyvyeHne manogedeKTHblX,
HaOEeXHbIX M 4OMrOBEYHbIX CTPOUTENbBHbBIX KOHCTPYKUNUA N3 6eToHa u xenesobeToHa.

Abstract

The necessity of internal curing during the hardening of high-performance concretes is substantiat-
ed. It has been determined that the partial replacement of microsilica with addition of finely dis-
persed, in particular zeolite, reduces the autogenous shrinkage strain, while there is no reduction in
the strength characteristics of concrete. This technology can enable collection of low-defect, reliable
and durable building structures made of concrete and reinforced concrete.

Jlumepamypa

1. Aitcin P. C. The Art and Science of High-Performance Concrete // Mario Collepardi Symp. on Advances in
Concrete Science and Technology, 1997: Proc. — Rome, 1997. — P. 107-126.

2. barpakoB B. I'. Moaudukatops! 6eToHa: HOBBIE BO3MOXKHOCTH M TIepCIieKTHUBEI // CTpouTenbHBIE MaTepra-
abl. — 2006. — Ne 10. — C. 4-7.

3. El-Dieb A. S. Self-curing concrete: water retention, hydration and moisture transport // Constr. Build.
Mater. — 2007. — Vol. 21. — P. 1282-1287.

4. Bentz D. P., Jensen O. M. Mitigation strategies for autogenous shrinkage cracking // Cem. Concr. Comp. —
2004. — Vol. 26, Ne 6. — P. 677—685.

5. Correlating the Deviation Point Between External and Total Chemical Shrinkage with Setting Time and
Other Characteristics of Hydrating Cement Paste / H. Justnes, F. Clemmens, P. Depuydt [et al.] // The Intern.
RILEM Workshop / ed. V. Baroghel-Bouny, P. C. Aitcin: RILEM Publications, 2000: Proc. — Paris, 2000. —
Vol. 1. - P. 57-73.

6. Holt E. E. Early age autogenous shrinkage of concrete // Espoo 2001. Technical Research Centre of Fin-
land. — VTT Publications. — 184 p.

7. New Generation Cement Concretes. Ideas, Design, Technology and Applications / J. Sliwinski [et al.] //
LLP — Erasmus: 9203-0574/1P/Kosice 03/REN. — 2010. — 189 p.

8. Yang Y., Sato R., Kawai K. Autogenous shrinkage of high-strength concrete containing silica fume under
drying at early ages // Cem. Concr. Res. — 2005. — Vol. 35, Ne 3. — P. 449-456.

9. Aitcin P. C. The Art and Science of Durable High-Performance Concrete // Nelu Spiratos Symp. Committee
for the Organization of CANMET/ACI Conferences, 2003: Proc. — 2003. — P. 69-88.

CraTtba 4

E. A. Alyenko, B. A. Cmonuns (vikk-toria@yandex.ru), A. C. Kocapes,

H. C. Npywko, E. b. 3r06a, OO0 HIMI «JoHCKHne TeXHOo/Iorumy,

Pocrosckas obn., r. HoBoyepkacck

NMPUMEHEHME MATEMATUYECKOIro MOAEJMIMNPOBAHUA NPU CUHTE3E
CTEKJNTOKOMMNO3ULIMOHHbIX MATEPUAJIOB N3 LLJIAKOB T3C

Jatsenko E. A., Smoliy V. A., Kosarev A. S., Grushko I. S., Dzjuba E. B. Synthesis composite
glass materials from slags of thermal power stations application of mathematical
modelling AT

Knrodeebie crnosa: TOI'IJ'II/IBHO-SHepFeTI/I‘-IeCKI/II;I Komnriekc, sonownakosble otxoabl TAC, 3onooTBa-
J1bl, CTEKITOKOMMO3ULIMOHHbIE MaTepunarsbl, pecypcoc6eperaroLu,aﬂ TEeXHOoIormnaA



Key words: fuel and energy complex, ashes and slag waste of thermal power stations, ashes sail-
ings, composite glass materials, resource-saving technology

AHHOMayus

PaccmoTpeHbl npobnembl nepepaboTku 3onownakoBbix oTxogoB TOC M cuHTE3a Ha UX OCHOBE
CTEKNNOKOMMO3ULMOHHBIX KPUCTaNIMYECKUX MaTepmanoB CTPOUTENbHOIO HasHaveHus. MNpumeHeHne
MEeTO40B ONMTUMAsIbHOro NMaHNPOBAHUSA IKCMEpPMMEHTa NO3BONSAET CyLEeCTBEHHO COKpaTuUTb 3aTpa-
Tbl BDEMEHM U MaTepuarbHbIX CPEACTB Ha BbINOMHEHNE NCCNeaoBaTeNbCKMX paboT.

Abstract

The problems of processing ashes and slag waste of thermal power stations and synthesis on their
basis composite crystal glass materials for building appointment are considered. The application of
methods optimum planning experiment allows essentially to reduce expenses of time and material
means for perfor-mance of research works.
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AHHOMauyus

MonyyeHune xunaKoro cTekna nyTeMm ruapotepMarnbHO-Leno4YHon obpaboTkm aMOpdHbIX FOPHbIX MO-
pod, B YaCTHOCTM Nepnuta, ocyLLecTBrsieTca B ABe cTaauu. Ha nepBon ctaguu us nopogbl U3sne-
KaeTcsi cBOOOAHbBIM aMOP(HBIN KpeMHe3eM, NEPEXOASLNA B pacTBOp B BUAE TpUCUNUKaTA Lienoy-
HbIX MeTanmnoB, 4To coctaenseT 40% oT cogepxaHusa SiO, B nopoge. Ha BTopon ctagumn n3 octas-
LLUMXCA antoMOCUIMKaTOB U3BIEKaeTCs YacTb XMMUYECKN CBA3AHHOIO AMOKCUAA KPEMHUS, TakKe Co-
ctasnsowan okono 40% oT ucxogHoro cogepxaHusa SiO, B nopoae; aTa 4YacTb NepexoanT B pac-
TBOp B BMAE MeTacunukata wenovHbix metannoB. OCTaTok KpemHesema nepnuta nocre BTOpPOWn
cTagum wweno4vHonm obpaboTtkm (20% OT MCXOAHOro coaepkaHus) NpeacTaBneH 0CagkoM LLESTOYHbIX
rmgpoantomocunumkatoB. CkopocTb nepexoga SiO, M3 KpeMHe3emcoaepXKalmx aMOPdHbIX FOPHbIX
NMOpOA B LLENOYHOM pacTBOP 3aBUCUT NPEXAe BCEro OT CTPYKTYPbl MOPOAbI, @ TakKe OT TeXHONOoru-
YecKuxX napamMmeTpoB (TOHWHbBI MOMONa, TeMnepaTypbl U BpeMeHn 06paboTkm).

Abstract

The process of liquid glass production from hydrothermal-alkaline treatment of amorphous rocks,
perlite in particular, should be organized in two stages. The first stage involves extracting of free
amorphous silica passing into solution as alkali metal trisilicates making up 40% of the initial SiO,
content in the rock. At the second stage the rest of the alumosilicates are processed to extract chem-
ically bound silicium dioxide, also present in the rock in amounts of 40% SiO,; this part passes into
solution as alkali metal metasilicates. Excess silica in perlite after a second stage of treatment with
alkalis (20% of the initial content) remains as an alkali-hydroalumosilicate precipitate. The rate of
SiO, transition from silica-containing amorphous rocks to alkali solution depends on the rock struc-
ture and technological parameters such as milling fineness, temperature and process time.
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AHHOMayus

BbINonHeHbl UccneaoBaHna ¢ Lenblo onpeaeneHns onTuMarnbHbIX napaMeTpoB NOofyvYeHns MeTaka-
OfvHa M YCnoBu BBEOEHNS ero B LleMeHT. YCTaHOBIEHO, YTO 00OXOKEHHAs! KaONMHOBAs rMuHa Mo-
XeT ObITb MCNonNb3oBaHa B KayecTBe MOANOXKM ANs BblpaliMBaHWUsS YrnepoaHbIX HaHOBOSIOKOH
(YHB). Mockonbky YHB noBbiwaoT BOAONOTPEOHOCTb LLEMEHTHBIX CMeCceln, BBOAUTb B COCTaB Lie-
MeHTa cBbilwe 1% YHB 6e3 nnactudgukatopoB HeuenecoobpasHo. BBegeHne B COCTaB LiEMEHTa
3% meTakaonuHa coemecTHo ¢ 1% YHB B npucytcteum 0,2% runepnnactudpukatopa Melflux 1641F
MOBbILLIAET NPOYHOCTb LLEMEHTHOrO KaMHs Npu cxatumn Ha 35% , a npu n3rnbe — npakTU4YecKn BOBOE.
Abstract

The optimal parameters of obtaining metakaolin and its adding to cement have been investigated.
Metakaolin may be used as support material for growing carbon nanofibers (CNF). CNF increase
water demand of cement mixtures, therefore it is not expedient to add more than 1% CNF to cement
without plasticizers. Addition of 3% metakaolin with 1% CNF using 0,2% Melflux 1641F raises com-
pression strength of cement stone on 35% and bending strength — practically twice.
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