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Annomayusa. B ctatee pacCMOTPEHBI BOIPOCHI UCITOIB30BAHUS 30J10-IIIAKOBBIX
cMecel IIpru IPOU3BOACTBC CTPOUTCIIBHBIX MATCpUAJIOB, IPUBCACHBI PE3YJIbTATHI
I/ICCJIeIIOBaHI/Iﬁ 10 OIIPCACICHUIO (bl/IBI/IKO-MexaHI/I‘{eCKI/IX XApaKTCPUCTHUK pPAaCTBOPOB,
IIPUT'OTOBJICHHBIX U3 PA3JINYHBIX COCTABOB.

Abstract. The article deals with the use of ash-slag mixtures in the production of
building materials, presents the results of studies to determine the physical and
mechanical characteristics of solutions prepared from various compositions.
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Cpeny NpOMBIIIUIEHHBIX OTX0JI0B OJTHO U3 MEPBBIX MECT MO0 0O0hEMaM 3aHUMAIOT
30J1bI U LIIJTAKK OT CHKUTAHUS TBEPBIX BUJIOB TOIIMBA (YTrOJIb pa3HbIX BUIOB, FTOPHOYUE
CJIaHIbl, TOP(]) HA TEIIOBBIX JEKTPUUECKUX CTAHIIUAX.

3ono-ntakoBbie  orxoabl  (31IO), oTpumarensHO  BO3AEHUCTBYIOT  Ha
OKPYKAIOLIEIO CPEy, UX HAKOIUIEHWE MPHUBOAUT K 3arpsi3HCHHUIO0 TPYHTOBBIX BOJ U
3€MJISTHHBIX PECYPCOB.

Heobxoaumo ormeruth, uro IO He BhIBO3siTCA ¢ Teppuropun TIC, oHU
COCIMHSACH C 00OPOTHAMH BOAAMU 00pa3yrOT TUAPOITYJIbIIHI.

Tepputopun otBeneHHble moA 3IIO craHOBATCS HENPUTOTHBIMU IS
HCIIOJIb30BaHUS B CEILCKOM XO3SMCTBE WM ISl APYTUX IIeJIeil, CTAHOBATCS 30HAMU
OTUYXCHUS.

Jnst co3maHusi 30H OTXOJOB (30J00TBAJIOB) JJIsi 30JI0-IIUIAKOBBIX MpHUMECEn
(BILIT) B TOC, paboraromux Ha YIisX NPUBEIAEHHBIC 3aTpaThl, IUIATEXKH Ha
JKOJIOTHIO, WHBECTHUIIMOHHBIE PacXoibl COCTABISAIOT 5-7% OT CTOMMOCTH
BbIpa0aThIBAEMOM AJIEKTPOIHEPTUH.
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B wactHOCTM U1 CO37aHMS HOBBIX 30JIOOTBAJIOB PAcXOJbl MOTYT COCTaBUT 2-4
MUWIIHapaa pyOsieH, s CTpOUTENbCTBA Orpaxkaaromux aam0 Oosiee 1 Mummapaa
pyOJIeii, ¥ 3TU PacX0/Ibl OTUTYMBAIOTCS MTOTPEOUTEIISIMU PHEPTH U TETLIA.
B cBm3u ¢ stuM oOecrieueHue 3Kojormdeckoit 6esomacHoctu TOC — 310
yruimszanus 3T
B OonpmmHCTBE pa3BUTHIX CTpaHaX yAesieTcs OOJbIIOC BHUMaHUE
ucnoas3oBanuto 1T qyis mpou3BoICTBa CTPOUTENBHBIX MaTepralioB: B ['epMaHuu u
B Jlanuu okxomno 100%, B CILIA, BenukoOpuranuu, [Tonsiie u B Kurae okosno 50-70%.
Onnako B crpanax CHI' tombko 8-10%  3III monBepraercss yTHUIM3AIUU |
HCIIOJIB3YETCs TIPU IPOU3BOJICTBE CTPOUTEIBLHBIX MaTEPUAJIOB.
Ha perake ToBapoB ocHOBHEIE ToTpeduTenn 31110 — cTpouTenbHas HHIYCTPUS
Y IPOMBIIIJIEHHOCTh CTPOUTENBHBIX Marepuanos. Mcnonp3oBanne 31T ymensmaer
ce0eCTOMMOCTb CTPOUTEIBbHBIX MAaTEPUANIOB (LIEMEHTA, CYXUX CTPOUTEIIbHBIX CMECEH,
0eTOoHa, CTPOUTEIBHBIX PACTBOPOB U JIp.) MUHUMYM Ha 15-30%.
Hanbomnpiuii ”HTEpEC BRI3BIBAIOT TEXHOJIOTHH MPUMEHEHHUS 30J10-IIUTAKOBBIX OTXOI0B
B CJICIYIOIIUX MTPOU3BoACTBax [1]:
® B IIPOM3BOJICTBE MOPTIAHIAIIEMEHTa (KaK aKTHBHBIC KPEMHE3EMHUCTHIE JI00AaBKH) B
kosimaecTse 10-15 nponeHToB, B IPOU3BOACTBE MYLIIOJAHOBBIX TOPTIAHALIEMEHTOB
Mapok 300-400 — mo 30-40 nporieHTOB (30JIOTTOPTIAHAIICMEHT);
® MpU W3TOTOBJIICHUH CTPOUTEIBHBIX PACTBOPOB— KaK aKTUBHas J00aBKa B
koiaudectBe 10-30 mpoIeHTOB OT MaccChl IEMEHTa, IPH HCIOJIb30BaHUU B
CTPOMTENBHBIX pAacTBOpax TNOPTIAHAIEMEHTa BbICOKHX Mapok  (400-500)
MIPUMEHEHUE TTBUICBUIHOMN 30J1bI MOXKET COKPATUTH €0 pacxoi 10 30 mpoleHTOB;
® B KaueCTBE aKTMBHOTO MHUKPOHAMOJHUTENSI B TSXKEIbIX OETOHAX, YTO MO3BOJISIET
CHU3HUTH pacxoj nemMeHTa ot 6-10 mporeHToB B 66TOHaX HOPMAJIBHOTO TBEPACHUS
10 12-25 npoueHToB B MPOIapruBaeMbIX;
® B IIPOM3BOJICTBE CHJIMKATHOT'O KUPITAYA;
® B KapOCTOMKUX OETOHAX — B KAUE€CTBE HAIMOJIHUTESI BMECTO IIIAMOTHOTO TTOPOIIIKa,
YTO CYIIECTBEHHO CHUKAET Ce0€CTOMMOCTh TAKUX OCTOHOB;
® [IpU U3TOTOBJICHUH 30JIbHOTO W arjJOMOPUTOBOIO IPaBUs;
® B IIPOM3BOJICTBE MEJIKO3EPHUCTOIO a3pPUPOBAHHOTO 30JI00€TOHA U U3/ICTUI Ha ero
OCHOBE, B KQU€CTBE MEJKOU (Ppakiiuu Jerkux OETOHOB HA MOPUCTHIX 3aMOJTHUTEIISIX
IIJIOTHOM U IMIOPU30BAHHOM CTPYKTYPBI;
® B KaueCTBE CHIPhEBBIX MATEPHAIIOB JIJISI JOPOXKHOM IMIPOMBIIIIICHHOCTH;
® JCIIOJIb30BAHHE 30JI0-IINIAKOBBIX OTXOJOB C IOBBIIICHHBIM COJIEP)KaHHEM YaCTHII
HECTOPEBIIIEr0 TOIUIMBA B IPOM3BOJICTBE IVIMHSHOIO KHUPIIUYA, YTO HE TOJIBKO
yJIy4IIaeT e€ro KauecTBO, HO U CHIDKAET PACcXOJi TEXHOJOTHYECKOro TOIUIMBA Ha
OOJKUT.
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[Ipu npou3BoACTBE OETOHHBIX CMECEM U CTPOUTENILHBIX PACTBOPOB B KA4E€CTBE
MUHEpaIbHOU JO0OABKH, YACTUYHO 3aMEHSIOIIEH IIEMEHT, a TAaKXKe JJI1 YAaCTUYHON WIIH
MOJIHOM 3aMEHbl MEJIKOTO 3alOJHUTENS] MOTYT HCIOJIb30BATHCS 30JIa-yHOC M 30JI10-
nuiakoBblii Matepuan. Haunbonee s¢ddekTuBHO mpuMeHEHHE 30JbI-yHOC B OETOHAaX
HU3KUX Ki1accoB (10 B20), B vacTHOCTH B O€TOHAX, TPUMEHSIEMBIX ISl CTPOUTEIILCTBA
IIOTUH, (PyHAaMEeHTOB, ocHOBaHUU. KonndyecTBO BBOAMMOM 301161 KosieOiercs ot 30
710 90 xr Ha 1 M® OETOHHOM cMecH.

KauectBo mnpumensemoil B O€TOHAX M CTPOUTEIBHBIX PAaCTBOpPaxX 30JIbI-
YHOC JIOJDKHO cooTBeTcTBOBaTh TpeboBanusM ['OCT 25818-91, 30m0-1u1akoBoro
matepuaiia — 'OCT 25592-91.

I'OCT 25818-91 pacnpoctpaHsieTcss Ha 30Jy-yHOC, KOTOpas NMPUMEHSAETCS B
KauecTBe KOMIIOHEHTA JJIsl U3TOTOBJICHUS TSKEJBIX, JIETKHX, SYEUCTHIX OETOHOB M
CTPOUTEIBHBIX PACTBOPOB, a TakXK€ B KAaue€CTBE TOHKOMOJOTOW J1I00aBKH IS
KApOCTOMKUX OETOHOB M MUHEPAJIbHBIX BSDKYIIMUX JUIsl MPUTOTOBICHUS CMeced U
I'PYHTOB B JJOPOKHOM CTPOUTEIIBCTBE.

JIJ1s1 NI3rOTOBJICHHS THMKEJIBIX H JIETKHX 0€TOHOB, CTPOMTEJIbHBIX PACTBOPOB
30JIbI-yHOC TPUMEHSAIOT JUI1 CHIJKEHHS pacxola LEMEHTa W 3alloJIHUTENEH,
VIYYIICHUS] TEXHOJOTMYECKUX CBOWCTB OETOHHBIX M PACTBOPHBIX CMECE,
TIOBBIIIICHUS Ka4eCcTBa OETOHOB U pacTBOPOB [2].

Henocrarounslii 006éM ucnosibzoBanus 31T oObsicHsAeTCA CIyyIOIIMMHU HX
HEJIOCTaTKaMu — TMOBBIIIEHHOE cojiepxkanue 301 (1o 53%), mopucrocts (10 1600
M?/KT), TIOBBIIMIEHHOE BOJOIOTPEOHOCH, NPHMBOMAIISAS K CHUKCHUIO HPOYHOCTH
CTPOUTEIBHBIX MAaTEPUAJIOB U U3/I€IUI HA UX OCHOBE.

Heobxoaumo 0TMETHTh, YTO COBMECTHBIM MTOMOJ IIeMEeHTHOTO KiinHkepa u 31110
MPUBOAUT HE TOJIBKO K YMEHBIICHHUIO ()pAKIMM LIEMEHTA, HO M K MOBBIIICHUIO HX
YAEJIbHON MOBEPXHOCTH, YTO YBEJIMYMBAET B3aMMOJCHCTBUE LIEMEHTHBIX YaCTHUIL C
BoZoi. OgHaKo, MOMOJI cMecel CHUXaeT 3()(PEeKTUBHOCTh MPOU3BOJCTBA, A TAKKE
ucnionb3zoBanue 31O B OETOHHBIX CMECAX NPUBOJAUT K  YBEIUYEHUIO
BOJIONIOTPEOHOCTH, YTO MPUBOJUT K CHUKEHHUIO MPOYHOCTH OETOHOB.

Ha «kadenpe CrpoutenbHbie MaTepuanbl ©u  u3Aenus HamaHranckoro
WHXEHEPHO-CTPOUTEIBHOTO HWHCTUTYTa MPOBOASATCS HAYyYHO-UCCIEI0BATEIBCKHE
paboThl I MOJYYEHUS CTPOUTENBbHBIX MAaTEpPUAJOB HAa OCHOBE 30JI0-LIUTAKOBBIX
IIPUMECEH.

Jnst 3TuX uenedl W3 pa3iauuHbIX KOMIIOHEHTOB IPUTOTOBJIEHBI 0Opa3libl
pasmepom 70x70x70 MmM. B kauecTBe 100aBOK MCIOJIB30BAH CYIEPIIACTH(PUKATOP
JxanunoBa-ClIx-3 [4]. Bomouementnoe otHomienue mnpausto 0,5. B kauectse
dTajJoHa HCIOJB30BaH mopTiaananeMeHT mapku 400 (6e3 mgobaBok). Ilocme 28-
CYTOYHOT'O TBEP/ICHHUS B HOPMAJIbHBIX YCIIOBUSX, 00pa3iibl HCIBITaHbI B Ja00PAaTOPHBIX
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YCIOBUSIX  JUIsI  ONpeneneHus  (QU3MKO-MEXaHWYEeCKHX  XapaKTepucTuk. B
MCCIICZIOBAaHUSX MCTIOIB30BaHBI pe3yabTaThl HayuyHbIX padoT B.C.IIpokomena [5].
B Tabnurie 2 mpuBeAcHBI pe3yIbTaThl UCCIICIOBAHU 110 ONPEISICHUIO (PU3HKO-
MEXaHUYCCKUX XapaKTEPUCTHUK PACTBOPOB, TPUTOTOBICHHBIX U3 PA3JIMYHBIX COCTABOB.
Tabmuma — 2. PU3UKO-MEeXaHUIECKUX XapaKTEPUCTUKH 00pa3IoB

No Conepxxanue IImoTHO- | Bpems IIpenen  mpouyHOCTH
COCTaBa | KOMIIOHEHTOB B | CTb, CXBAaTbIBAHMS, nociae 28-CyTO4HOTO
BSDKYILEM, %o r/eM3 Hayajo- KoHel, | TBepaeHus, Mlla
MHH. - 4ac. IIpn Pactsoxennu
- 5 C)KaTUM | IPU M3ruoe
5 < | 8
< <
51558
H4® | 3| K
1 100 | - - S 45-10 40,2 6,2
2 70 | 30 | - 3,2 50 -11 34,8 3,2
3 27 | 40 | 30 | 3 3,04 52-11 39,5 6,4
4 36 |40 | 20| 4 3,05 53-13 40,7 6,5
5 47 129119 | 5 3,07 55-14 41,5 6,6

W3 Tabnuubl BUIHO, YTO MPU T0OABIEHUH B COCTAB PACTBOPHOM CMECH TOJIBKO
30J1bI (2 COCTaB) YMEHBIIIAET €r0 MIPOUYHOCTb.

[Ipu noGaBiieHMM B COCTaB pPacTBOpHOM cmecHu (5-cocTaB) 30Jbl, IUIAKa U
n00aBok - cyneprutactudukarop xamunosa-CJx-3 moka3arean 0OpasIoB BhImIe (110
cpaBHEHHIO ¢ 1 cocTaBoM).

[lepcniekTuBHBIC HAIPABICHUS CHUXKEHUS BOJOMOPTPEOHOCTH CMeECel - 3TO

MCIIOJIb30BHUE TIACTUUIUPYIOMINX T00aBOK U HAHOMOJU(MUKATOPOB (YTIepoaHbIC
acTpaJieHbl, (yJIJIEPOHBI U HAHOTPYOKH, OKCUBI METAIIJIOB, U3BECTh, HAHOYACTHUIIBI U
Ap.).
Brenenue B coctaB 6eToHA MIACTU(PUIIUPYIOMIUX T00aBOK U HAHOMOJIU(DHUKATOPOB
yIydnraer ux (pu3uKo-MEeXaHWYECKHE XapaKTePUCTHUKH, MOBBIMIACT MPOYHOCTh U
BEIIMYMHY MOJYJSl YOPYTOCTH, BOJOHEMPOHUIIAEMOCTh, M MOPO30CTONKOCTH,
CHIDKACT 3HAYCHHMS npeiesibHOM aedopmariuu ycaaku [6].

[Tpumenene HaHOMOAU(UKATOPOB JIJISl YITYUIIIEHUSI CBONCTB OETOHOB HA OCHOBE
30JI0IIJIAKOBBIX CMECEH OTKPBIBACT IMUPOKHWE BO3MOXKHOCTH II€JICHANIPABICHHOTO
VOPABJICHUS SKOHOMHYCCKHMMH, TEXHOJIOTHYCCKUMU U (PU3HKO-MEXaHHYCCKUMHU
CBOMCTBaMHU OETOHOB.

BoiBon.  Hcnonb3oBanue — 3oJ0-muiakoBbix  npumeceit  (LLII)  mpu
MIPOU3BOJICTBE CTPOUTEIBHBIX MATEPUATIOB B HACTOSIIEE BpPEMS SBIISETCS BeChbMa
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aKTyaJbHOH KaK C 9KOHOMHYECKOM TaK U € IKOJIOTMYECKON TOUKH 3peHus. LlemeHTHbIe
pPacTBOPHI Ha 30JIOILJIAKOBBIX OTXOAAaX UMEIOT JOCTATOYHYIO IPOYHOCTH U MOTYT OBIThH
UCTIOJUTE30BaHbI JIJIsl IPUTOTOBJICHUS! OETOHOB.

KommiiekcHbIi o1xo K nepepaboTKe 30J10-1IUTAKOBBIX OTX0/J0B CIIOCOOEH /1aTh
Oonbmoil  skoHOMUYeckud addekr. Qs sToro HeobxomumMo  pa3paboTaTh
MPOMBINIJICHHBIE TEXHOJIOTUH HCIIOJIb30BAHUS 30JI0-IITAKOBBIX OTXOJOB, a TaKXKe
BBIPA00TAaTh KOMIUIEKC MAPKETUHTOBBIX MEPONPHUSATHIA 110 TPOJIBUKEHUIO MPOIYKIIUN
Ha ocHoBe 3II0O. HeoOXxoaumMo BCECTOPOHHEE H3YYEHHME pBIHKA CTPOMUTEJBbHBIX
MatepHuaaoB (MPOU3BOIUTENECH, X BO3MOXHOCTH U JKEJIaHHE HCIIOJIB30BaTh 3010 -
IIJJAKOBBIE OTXOJBl B CBOEM IIPOM3BOJCTBE), a TaKXKe MOUCK M HaIaXHBaHUE
KOHTAaKTOB C IMOTEHIIUAJIbHBIMU MOTPEOUTEISIMI HOBOTO MPOAYKTA.
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