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I[NPUMEHEHUE OTXO/IOB HE®TENEPEPABATBIBAIOIIEN
MPOMBIIJIEHHOCTH B TIPOW3BO/ICTBE CTPOUTEJIBLHBIX
MATEPHAJIOB

Pacematpusaercst akryansHblii uis coBpemenHoro NIPOM3BOJICTBA CTPOHTEIILHBIX MaTe-
PHAIIOB BONPOC NPHMEHEHNSA OTXO0B NPOMBIILICHHOCTH 1 BTOPHYHOIO ChIPbS JUIS TIOBBILIIC-
HHS1 CBOFICTB M0JIy4aeMbIX CTPOMTENBLHBIX MATEPHANIOB, CHIKCHHS pecypcosaTpar, Mosblie-
HUS OHEProdPPEKTHBHOCTH M CHIKEHMS ceGECTONMOCTH X npon3Bo/cTBa. B crathe npoana-
JM3HPOBAHO BJMAHNE 100aBOK HedTeuniaMa Ha CBOMCTBA PamIMUHbIX CTPOMTEJIBHBIX MaTe-
pHaios.

Posrisaerses axtyaibHe uis BUPOGHHITBA CydacHux GyniBenbHNX MaTepiasniB nuTaH-
HAl 3aCTOCYBAHHS Bi/IXOAIB IIPOMHCIIOBOCTI Ta BTOPHHHOT CHPOBHHM Ul MiZIBHIICHHS BIACTH-
Bocreii Gy/tiBebHIX MaTepiatiB, 110 BUPOGIAIOTHCS, SHIDKCHHS BHTPAT PECypCiB, NiBHILICHHS
CHEProeeKTHBHOCTI Ta 3HIDKEHHS coBiBapToCTi X BHPOOHHUTBA. ¥ CTaTTi NpoaHani3oBaHO
BILIHB /I0/1aBAHHs HA(DTOULIAMY HA BJIACTHBOCTI PisHUX GyaiBetbHIX Matepiaiis.

In the article it is considered the actual for the modern production of building materials
subject of application of industrial waste and secondary raw materials to enhance the properties
of the obtained construction materials, reducing resource consumption, energy efficiency and
decrease of cost price of their production. The paper analyses the influence of additives in
sludge properties of various construction materials.

Kniouesvie crosa: nedrenepepaborka, Hedremam, sHeprodGpeKTHBHOCT.

C yckopeHueM TeMIIOB MPOMbILUICHHOrO [POU3BOJCTBA U ypOaHu3a-
LA YEJIOBEUCCTBO CTAIKHBACTCSA C PSIZIOM IKOJIOTHYECKUX 1IPOGIIEM, pelire-
HHC KOTOPBIX JIOJDKHO ObITh Ge30TiaraTelbHBIM. 3arps3HeHiie OKpYy’Kalo-
1ieii cpebl B pe3yibTaTe AeATENbHOCTH YeI0BEKa — KI0YeBast npobiiema
dKoJIorHyeckoii Gesonackoctu. IInpoko pacnpocTpaHeHHBIM 3arpsizHUTE-
JIeM ABJIAIOTCS  OTXO/bI HE(TENPOMBIUICHHOCTH M HedTenepepaboTkH,
KOTOpbIC NPOHHKAIOT B IPYHT, 3arps3HAIOT BOAY M BO3AyX. B ycioBusx
BCEBO3PACTAIOIEIO NOTPEOIICHUS HEDTENPOAYKTOB AKTYaIbHON SABISETCS
npobiema yruiansaiuy HeTenamos. CyuecTByomiue croco6bl yTHimn3a-
UMK He(TelIaMa He MO3BOJISIOT YTHIH3HPOBATH OTXOJbI HeTenpOMBbIIL-
JlenHoctn Ge3 ocratka. Kak 1npasmiio, rnocie cxuranus HedTeniama ocTa-
ercst 6o BpesHas 30ima, 1160 B BO3LYX BBIACIAIOTCS BpEJIHBIC I'a3bl, OC-
TATKH HeTEULIaMa OCTAIOTCSA HA CHELHAIBHO OTBEICHHBIX ydacTKax 3em-
JIM, KOTOPbIC CYMTAIOTCS 3arPSI3HEHHBIMH.

B nauuoii cratee paccmarpusaiorcs yike CYILIECTBYIOIIHE CIOCOObBI
NPUMCHCHHS BTOPHYHOIO ChIPbs HedTenepepaboTKH B CTPOMTENHHON HH-
Ayctpun. Takoe ucnosb3oBaHie HeTEIUIAMOB AAET BO3IMOXKHOCTE HE
TOJIBKO HOIHOCTBIO YTHIIM3UPOBATE, HO H M03BOJISET YKOHOMHUTH HCUEpIIac-
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MBIC TPHPOJIHBIE PECYPCHI, HPUMEHsIEMBbIX IIpH NIPOU3BOJACTBE TeX wiy
HHBIX CTPOMTEJIbHBIX MaTepuasos, ¢ [IOBLILICHHEM dHEProds((hekTHBHOCTI
HIPOLIECCOB IIPOU3BOICTRA.

Tax, oxuum u3 Haubosee 3 dexTuBHBIX criocoGos YTHIIH3aUUH Hed-
TCLLIAMA CUMTACTCS IPUMEHEHHE ero B AOPOIKHOM cTpouTenserse. [1oBpi-
LICHHE Ka4ueCTBA U CHUXKEHHE CeBECTOUMOCTH YKIQJIKH JIOPOKHOIO 110J107T-
Ha B COBPEMEHHBIX 9KOHOMHYECKHX YCIIOBUSIX, ABJIACTCS aKTyaslbHOI 3a/1a-
4eii, ¢ yueTom Hu3Kkoro YPOBHSI KauecTBa JOPOIKHbIX Matepuainos [1]. Or-
XOAb! He(TeNPOMBILLIEHHOCTH HawL UHPOKOE NPUMEHEHUE IPU 1POu3-
BOACTBE Hedrerpynra, LICMEHTOrpyHTa, acanbroberona, raszoberona,
LIaMoGeToHa 1 jip. Matepuaios. Hegreumamer Boictynator s KauecTse
KOMIIOHCHTA-3aMEHUTEIIS OpraHuYecKoro BAXKYLIETO, KOTOPBIH pUMEHseT-
Cil TIpH NIPOM3BOJCTBE CTPOUTENbHBIX Marepuaios [1]. Asropamu [1] uc-
CJICI0BAJIOCH BIIUSIHUE 1106aBOK He(TenaMa B 10pokHOM CTPOHUTEJILCTRE.
Ha ocnoBe atux necnenosanuii MOXHO CKa3aTh, YTO OCHOBHBIMY 3a/1auamu,

BOJ/ICTBA; [IOBBILLICHUE SHEpros(hdexTusHoOCTH fiporecca  npousBoacTsa;
9KOHOMHSI OrpaHHYEHHBIX PECYPCOB; ynpoluenue TexHoorueckoro 1po-
Lecca; yBelnyeHne ColpheBoii 6aspi IPOM3BO/ICTBA; MOBBIIEHHE [10KA3aTE-
Jieit 6eToHHOI CMECH, TaKUX Kak: MOPO30CTOHKOCTB, IPOYHOCTE, BOyOYC-
TOMYHBOCTD U BOJonorJiowenue u npoyee,

B cratbe [1] IIPCACTABIICHBl OCHOBHBIE TEeXHUYCCKHUE [IoKasaTesnu J10-
POXHBIX CTPOHMTEIIbHBIX MaTCpHaJIOB, H3rOTOBJCHHBIX C [IPUMEHEHUEM
lpumecH Hedrenama — TaGnuna [1].

CpaBHHTeJIbele XapaKTepUCTHKH rnokasareseii JIOPOKHOrO NMOKPBITHS,
H3IOTOBJIEHHBIX C NIPUMEHEHHEM HC(I)TCUJJI’dMOB

Koa-o ne;jn‘flu- Koa-so Bpems Ilpenen Boaono-
N Jama m°/m Hedrenpo- Bhinepsk- TpoYHOCTH | riowmenne | ¢ OKpy-
i Ha 3em- Ha AYKTOB B i ooB0: oﬁpa:mﬂon 3a 24 yaca malolusn
JISTHOM mied- neqzreuma- Banug, | "PYCKa- | 1o macee, | cpent 'C
noJI0THe He | Me, % mace. THH, MIla %
1 0,5 0,8 50 77,5 8,5 0,06 25
2 0,3 1,1 50 57,0 8,2 0,06 30
3 0,7 0,5 50 221,0 83 0,06 10
4 0,5 0,8 20 77.5 8,1 0,06 25
5 0,5 0,8 70 77,5 8,6 0,06 25
6 0,5 0,8 18 %5 7,1 0,09 25
7 0,2 1,1 50 77,5 5,1 0,08 25
8 0,8 0,5 50 77,5 8,5 0,06 25
9 0,5 0,4 50 77,5 5,0 0,09 25
10 0,5 1,2 50 77,5 8,0 0,07 25
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AHaIIM3 JIAHHBIX, [IPEJCTABICHHBIX B TaGIHIe YKa3bIBa€T Ha TO, YTO
AU YKIIAZAKA JIOPOKHOTO [0JIOTHA HEIOCPEACTBEHHO Ha 3€MJII0 ONITHMAIIE-
HbIM Gyzer mcnonssosanne 0,3-0,7 m° Hepreuviama Ha 1 > JIOPOXKHOTO
10JIOTHA. 3aTeM NMPOM3BOJANTCS YIUIOTHEHHUE, CBEPXY YKJIa/IbIBACTCS IPaBuii
WK 1eOCHb, @ Jalblle ONSTh NPUMEHSETCS Hedreuiam u3 pacuera 0,5-
1,1 M Ha 1 M A0pOTH. Y CIIOBHS BBIICPIKHUBAIOTCS MPH CoJiep)KaHuu B Hed-
Teuiame He menee, yeM 20% HedTenpoayKkToB. DTH pacyeTHbIe MOKa3aTe-
I YKA3bIBAIOT, YTO IIPH IAHHOM KOJIMYECTBE HedyTeuniaMa JOPOXKHOE Mo-
JIOTHO Oy/eT OTBEYaTh HOPMAM | CTaHJapTaMm 10 IPOYHOCTH, MOPO30CTOH-
KOCTH, BOJIOOTTaIKHBAEMCOTH, BOJAONOIIIOIICHHS U POUHM XapaKTepUCTH-
Kam. [1].

Braropaps oprannyeckomy npomcxoxaennuio HE(TelIaM HCoJIb3Y-
tOT TIpH NPOH3BOJCTBE I'MIPOM30JIAUMOHHBIX MATEPHAJIOB, B YaCTHOCTH JUIS
THPOM30JIALIMH NOBAJIOB, MATKHX KPOBEJlb, (hYH/IaMEHTOB.

Ipu ucnonb3oBannn Hepremamos s IIPOM3BOJICTBA T'MIPOH30JIsi-
TOPOB B IIIHHY HJIH KEPAM3HTHYIO IIbUIb J106aBIISIOT OTXOABI Hedrenpo-
MbILUICHHOCTH 1ipH pH = 7,0...7,5. Baaronaps Hannumio He(TeuamMa B
CMECH HarpeBaTh ee MOXKHO Beero 710 60-90°C (B 3aBucuMOCTH OT IIPOLICHTA
coleprxanns HerenpoaykToB B Hedrenuame). Jlo6aska He(TelIama B
CMECh T03BOJIACT 3HAYUTEIILHO IOBBICHTB YHEProd(PeKTHBHOCTH NpoLecca
[2].

Hoxo6ubivM criocoGom  Hedrenniame HCIIOJIb3YIOT B I[POU3BOJICTBE
KPOBEJILHBIX M IHAPOM3OJIALMOHHBIX MACTHK, BIArOM30JMPYIOLMX COCTA-
BOB. B oTOM cilyuae npuMeHeHus HedTelIaMa €ro cOCTAB AOJKEH BKIIIO-
1aTh OPraHUYCcKyro uacth (Hedrenponykrsl, npucaaku u ITAB), mume-
PAJIbHYIO YacCTh (IIPOJLYKTHI peakiuii Ca(OH),, CaCOs, MgCO;, AI(OH);,
Fe(OH); u Boxy. CoOTHOIICHHS KOMIIOHEHTOB JUISL TIOJTyYEHHUsl KaYeCTBEH-
HBIX CTPOMTCIIBHBIX MAaTEpPHAIIOB JOIDKHBL GbITh Cieayrowmmu [2]: oprauu-
H4€cKas 4acTh/MHHEpajbHas yacTh/Boja = 2,4%/ 1,6%/2,0%.

Hedreuutampr npumensior B npoussoacrse KepaMHYEeCKOro KUpIuya
[3]. Bnaronaps no6aske Hedrenuiama BIIEPEMELIKY C JAPEBECHBIMH OIUJI-
Kamu (cooTHoueHue 1:3,5), NOBBIIACTCS MeXaHuuecKas HPOYHOCTH KHP-
[IHa ¥ ero MOpO30CTOIKOCTD. Jljis 9TOro B rJIMHY HEOGXOAMMO 10GABHTE
0K0110 15% BbIroparomieit 106asKH.

Taroke 3HAYMTENBHBIH HKOHOMUYECKHiL ek maer npumeneHue
He()TelnuIamMa B KauecTBe 106aBKu IIPH IIPOU3BOJICTBE TEILIOU30JIALIHOHHBIX
Marepraios. COCTaB Takoro TeILIOH30ISTOPa, KPOME LUIaMa, Kak J100aBKH,
BKJIIOYACT B Ce0s1 BBICOKOTEMIIEPATYPHOE BOJIOKHO, OTHEYIOPHYIO TJIHHY W
NoJHaKpHIaMu [4].

OTx01bl HETENPOMBILIICHHOCTH MOKHO OCIIE HpoBeJeHus: 00e3-
BPEIKHBaHHs YOPMUPOBATH B GJIOKM HIIH ILTHTHI, KOTOPBIE BBINOJIHSIIOT POJIb
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KOHCTPYKTHBHBIX JIEMEHTOB, HAIIPUMEP, [P BO3BEACHUM HIIN THJIPOU30-
JIALIAH TIOJMIOHOB JULsl HEPTAHBIX MM ObITOBBIX OTXO0B. DTa TeXHOIOIHUs
HO3BOJIACT HE TOJILKO YTHIIM3HPOBATH HE)TCLLIAM, HO M IPUMEHUTH €ro B
KauecTBe CaMOCTOSATEILHOIO MaTepuana. TeXHOIOrHs npejycMaTpusaeT
ucronbsoBatue 10 % BoxHoi smynbcuu ruipodobo3upyromei sxKuKocTH
136-41, xoropas BBOAMTCS B 30i1y Hereuulama, TakKe JUIA OJydeHHs
6i0Ka MM MUIMTHI HEOGXOMMMO 106ABIEHNE LeMeHTa 1 BoablL Cozxepxkanue
HedTenIamMa B CMECH J0CTUraeT 20,8-41,6 mace.% [5].

ABTopamu [6] paspaborana TexHonorus, KOTOpas 3aKJ1I04aeTcs B clie-
Ayrowem. IIpu pou3BOACTBE JIETKOro 3aMOIHUTENS HA OCHOBE MIHXTh] JuLst
IKOHOMHH CBIpbs MOJKHO 106aBuTh 20-50% npouenToB Hedreniama, co-
CTaB KOTOPOro, Macc.%: MHHEpajlbHas 4acTh — 55-65, OpraHuyecKas
yacte — 20-25, Boja — ocranbHOe. DKOHOMMS TJIHHBI IIpU TIPOU3BOJICTBE
LIHXTBI [10 JAHHOMH TEXHOJIOIHH COCTABISICT OT 50 10 80% [6].

B kauecrse opranuueckoii 106asku HeTeLIaM IPUMEHSIOT B IIPOu3-
BOACTBE Kepam3uta. lIpu sTom Hedreuuiam onsTb-taku BeICTyNaeT B Kaye-
CTBE opraHuyeckoii no6asku [7].

W3BecTHa  npaktuka Mcnons3oBanus HepremiamMa Ui nosyueHus
MSATYUTEINICH PE3UHOBBIX CMECEH. DT CMeCH B CBOGH OCHOBE HMEIOT KayqyK
CKH-3 u CKJI. B cocraB MoxHO 106aBuTb 5-10 Mmace. vacreil Hedreria-
ma. [lpu sToM mzer BbzeneHHe TexHUUCCKOrO yriepona I1-324. Dra Tex-
HOJIOTHS TI03BOJISICT [OBBICHTE IIPOM3BOJCTBEHHbBIE XaPAKTEPUCTHKH MaTe-
pHaa, a HMCHHO YBEJIMMUTH €ro ILIACTHYHOCTD, IPOYHOCTS MU pacrsike-
HUH, OTHOCHTE/ILHOE YJUIMHEHHE IIPH PasphbiBe 10 CPABHEHHUIO C KOHTPOJIb-
HOI 11po6oii [7].

Takum oBpasom, npoananusuposas CYLIECTBYIOLINE MOJAXO/bI K HPH-
MCHCHHUIO OTXOJ0B HE()TENPOMBILIIEHHOCTH U Hedrenepepaborku B npo-
M3BOACTBE PA3/IUYHBIX CTPOUTENLHBIX MATEpPUANIOB MOXKHO ClE/IaTh psizt
BBIBOJIOB.

Bo-nepsrix, npo6iema yrummsauuu HE()TELLIAMOB CTOMT OYEHB OCT-
PO, MOCKOJIbKY STH OTXO/BI SBJISETCS OJHUMH U3 CAMbIX BPEAHBIX 3arpss-
HUTEJICH 10 KJacCy OMAacHOCTH, a CIOcOB6OB MX IMOJHOI yruimsauuu 6e3
OCTATKOB 3arpsA3HAIOIIMX BELIECTB I0Ka He paspaboTaHo.

Bo-BTopeix, B coBpemenHbIX ycinoBusx PBbIHKA 3QJI0T YCIIELIHOIO KO-
HOMHYECKOr'0 pa3sBUTHS CTPaHbI 3aKJII0YACTCS B MOBBIIICHUH 9Heproaddhex-
THBHOCTH CEKTOpOB SKOHOMHKH. [Ipumenenue Hedreuviama npu HPOU3-
BOJCTBE Pas/IMYHBIX CTPOMTE/IbHBIX MATEPHANIOB MO3BOJMT B Pasbl MOHH-
3UTb 3aTPaThl SHEPrOPECYpPCOB, MOCKOJILKY NPH 106aBICHUN Hedremama B
CMECh TEMIIEpaTypa IPOXOKACHHS HEOOXOAMMBIX XHMUYECKUX peaKuuii B
HCH 3HAYHTEJIBHO CHIKAETCS, YTO 1103BOJSIET SKOHOMHTE pecypesbl npu Ha-
rpese.
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B-TpeThiX, HehTeIIaM MOYKHO HCII0JIb30BaTh KaK OPraHUUYECKYIO 10~
6aBKy, IPH YTOM [IPOMCXOAUT 3HAUNTE/IbHAS DKOHOMHUS PECYPCOB.

B-uerBeptThix, poOaBiieHre HedTeluiaMa B OOJIBLUIMHCTBE Cily4aeB
TOJIBKO YJIY4IIAET TEXHOJOTHYECKHE XapaKTePUCTUKH CTPOMTEILHOIO Ma-
Tepualia, [OBBILIAs ero MPOYHOCTh, MOPO30CTOHKOCTh, BOJAONOIOIEHHE 1
npouce. HeoOX0AHMO 3aMETHTh, YTO COXPAHEHHE KayeCTBa CTPOUTEIILHOIO
MaTepualia U MOBbILIEHHE ero TEXHOJIOMHYCCKHX XapaKTEPHCTHK BO3MOXKHO
TOJILKO NPH YETKOM COGJIIOICHHH TEXHOJOTHIH Npu 100aBjieHnn HedTeL-
nama, BeiOope He(TeliamMa ¢ HyKHbIM % Macc He(TenpoayKTOB.

AHaJIN3 CYIIECTBYIOLIMX TEXHOJIOTHH INPOU3BOJCTBA CTPOMTE/bHBIX
MaTepHaJlOB [1OKA3bIBACT AKTYAJILHOCTh LG [IPOBEJICHUS JJAHHOIO HCCIle-
JI0BaHMsl U IOJATBEPK/IACT BO3MOKHOCTH I10JIyYEHHSI DKOJIOIHYECKOro, CO-
LHAJIbHO-D)KOHOMHYECKOTO M TEXHOJIOrnYecKoro s dekra.

[TosToMy BOLPOC MPUMEHEHHs He(TELIAMOB B IIPOM3BOJICTBE CTPOH-
TeJbHBIX MaTepHajioB TpeOyeT pajbHelieii npopaboTKH U MOXKET 1OMOYb
PELIHTh YKOJOTHYECKHE, COLHAIbHO-DKOHOMHYECKHE U TEXHOJOTHYECKHE
11pobsIeMbl B CTPOUTEIIBCTBE.
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