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BJIMSAHUE MAPITAHEHCOAEPXAIIINX HIJIAKOB HA
OKPYXAIKOIMYIO ITIPUPOJHYIO CPEAY U IIEPCIIEKTHUBbBI
NCHOJIB30BAHUA UX B KAYECTBE BTOPUYHOI'O CbIPbS

PaccmoTpeHo BusiHEE OTBasIa MapraHercoAep Kallix IMIJIaKOB Ha aTMOC(Epy 3a CYET IBbIIICHHUS.
PesynpTaThl 1a00paTOpHOTO MCCIIEIOBAHUS TIO3BOJIIOT CYIUTH O IeJIeCO00Pa3HOCTH NMPHUMEHEHUS
(beppOCIUTaBHBIX IIIJIAKOB U CTEKIJIO00S B COCTaBE CHIPhEBHIX KOMIIOHEHTOB ra300eToHa.

PosrnsiHyTO BITMB BifBajy MaHTaHBMICHHUX IIJIAKIB Ha aTMocdepy 3a paxyHOK NujeHHs. Pe-
3YJIbTaTH JTa0OPATOPHOTO JOCITIHKEHHS JO3BOJISIIOTh CYAWTH IPO JOIUIBHICT 3aCTOCYBAaHHS (Qe-
POCIIaBHUX LIUTAKIB 1 CKJIOOOIO B CKJIaJll CAPOBUHHUX KOMIIOHEHTIB ra300€TOHY.

The influence of manganese slag heap on the atmosphere due to dusting. The results of labora-
tory studies give evidence of the usefulness of ferroalloy slag and broken glass in the raw ingredi-
ents of gas concrete.

Beenenune. Ha npeanpusatusix MeTaylyprudeckoil mpoOMBIIIIIEHHOCTH €XKEero/I-
HO oOpa3zyeTcst 20-30 MJIH. T METAJUTYPrUYECKHUX MIJIAKOB JJOMEHHOTO, CTaJICTIaBUITb-
HOT'O ¥ (peppOCIUIaBHOTO MPOU3BOACTBA [1].

[IpuBnedeHre OTXOJO0B MPOU3BOACTBA U MOTPEOICHUS B BOCIPOU3BOACTBEH-
HBIM LUK B BUJE€ BTOPUYHOIO ChIPbsI BHICTYIAET Ba’KHBIM UCTOUHHUKOM YJIOBJIETBO-
peHusl NOTpeOHOCTE SKOHOMUKH, KaK COCTaBHAsl YacTh BBIMOJIHEHUS MPOrPaMM OX-
paHbl OKpY>Karolleil TpUPOTHON Cpesibl, B YACTHOCTH O0JacTHasi KOMIUIEKCHas Mpo-
rpamMma obpatienus ¢ orxoaamu Ha 2006-2015 r.r. no J{HenponeTpoBcKoi 00JacTH.

Mapranenconepxamuii miak [TAO «Hwukomonbckuii 3aBoj; (GeppoCIIaBOBY
OTHOCHUTCSL K TaK 3BaHOMY BTOPUYHOMY CBIPHIO, UMEIOIIEE OTIMYUE OT MEPBUUYHOIO
CBIPbSl. DTU OTJIIMYMSI BTOPUYHOI'O ChIPbs YKa3bIBAIOT HA €T0 CeU(pUKY, YTO MMO3BO-
JISIET B psAJIe CIIy4aeB pacCMaTpUBATh €ro KaK HOBBIA BUJ ChIPbS, MOJUICKAIIUN CTONb
Ke JETAITbHOMY M3YYEHUIO, KaK 3TO MMEET MECTO MpHU HUCCIEIOBAHUHU JOOBIBAEMBbIX
WM CUHTE3UPYEMBIX ChIPbSl U MAaTEPHUAJIOB.

W3ydyeHue BTOPUYHOIO CHIPhSl JOJDKHO OBITH HAIPABICHO KaK Ha BbISBICHUE
€ro TEXHOTEHHBIX XapaKTEPUCTUK U CBOMCTB, KOTOPbIE Obl MO3BOJIMIN UCIIOIB30BAThH
oTX0l1bl B 3(P(PEKTUBHBIX TEXHOJIOTMYECKUX MpOIEccaM UX MepepaboTKH, Tak U Ha
JeTaJlbHOE UCCie0oBaHue (DU3MKO-XUMHUYECKUX CBOMCTB OTXOJIOB, MO3BOJISIOIIMX
OTpEeNIeNIUTh UX BO3CHCTBHE HAa OKpYKaroIIyto mpupoanyto cpeny (OIIC) [2].

3agaum ucciae 0BaHNSA:

1 .mpoaHau3UpoOBaTh HATMYKE TSHKETBIX METAJUIOB B COCTaBE LIUIAKA;

2.M3y4dTh HETATUBHOE BIIMSHME ILIJIAKOB (PEpPpOCIUIABHOTO MPOU3BOJACTBA Ha
atmocdepy;

3.M3y4uTh CBOMCTBA ra300€ToHa C MCIOJb30BAaHUEM IIIAKOB (PeppOCIIIaBHOTO
MIPOU3BOJICTBA U CTEKJIO00M B KAYECTBE BTOPUUYHBIX MaT€PUAIBHBIX PECYPCOB.

N3noxenne ocHoBHOro marepuana. B orBanax IIAO «H3®» ckonunoch
3HAYUTEIBHOE KOJIMYECTBO IUIAKOB OT MPOU3BOJICTBA (heppOCHIIMKOMAaprania. 3a mno-
CJIEIHUE NECSTUIIETUSI MPOCIEKUBACTCS TEHIACHIUS MPOBEACHUS MPEANPUITHEM pa-
00T 1o MPOPUIMPOBAHUIO 3EMEIBHUX YYaCTKOB, HEYUYTEHHBIX B 3€MEJIbHBIA OTBOJ
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MPEANPUATHS, TUTAKAaMU OT MPOU3BOJCTBA (PeppOCIIaBOB. DTH YYaCTKH BIIOCICACT-
BUH TIEPEAAIOTCS B 36MEJIBHBIA OTBOJI MPEATIPHSITHSL.

[TpoBeneHHBIE HCCIEAOBAHUS SKOJIOTHYECKOTO COCTOSTHUS HUKOmoIbeKkoro pe-
TMOHA, TTO3BOJISIIOT C(hOPMYJIUPOBATh €T0 OCHOBHBIC MIPOOJIEMBI: HU3KAasl YTHUIIH3AIUS
OTXOJIOB TPOMU3BOJICTB; M3BATHC M3 3EMIICTIONB30BAHMS BCE HOBBIX TEPPUTOPHUH, B
TOM YHCIIC, U YXYAIICHHEC KayecTBa CEJIbCKOXO3SHWCTBEHHBIX YrOAMM; M3MCHCHHE
naHamadTa, 9TO B CBOKO OYEPEIb BIICUET U3MCHCHHUS MUKPOKIMMATA.

[IInaku - 3TO TEXHOTCHHBIC BEIIECTBA, KOTOPHIC SABJISIOTCS aHAIOTaMU MIPUPO/I-
HBIX MHHEPAJIOB U OJHOBPEMECHHO OTJIMYAIOTCS OT HUX MHOTHMH CHCIU(PUYCCKUMH
OCOOCHHOCTSAMU. BiMsiHUE NIJIaKOBOTO OTBaJla Ha OKPYXKAIOIIYIO CPEeAy CBS3aHO C
MUTPAIMCH 3arpsA3HSIONINX BEIIECTB B MMPUPOIHON Ccpejie: MOBEPXHOCTh 3EMIIH — aT-
Mocdepa (BbIBeTpHUBaHUE, MBLIN), aTMOchepa-aTMochepa (IepeHoc 3arpsi3HUTENCH B
atmocdepe), atmocdepa — MOBEPXHOCTh 3eMJIU (OCaXJeHUE aTMOC(HEPHBIX 3arpsi3HU-
TEJICH ), TOBEPXHOCTH MTOYBBI — MIOBEPXHOCTH MOYBHI (MIPOHUKHOBEHUE 3arpsS3HUTEIICH
Ha pasHble r1yOouHsbI) [3].

YpoBeHb BIMSHUS OTBaJia HA aTMOC(HEpy M TPYHT 3aBHUCHUT OT TPaHYJIOMETPH-
YECKOTO COCTaBa CKJIAJAMPOBAHHBIX OTXOJOB M HM3MEIBUCHUS TPH JJIMUTCIBHOM Xpa-
HeHuW. [IbUTeBUIHBIC IUTAKOBBIC YACTHIIBI PA3HOCSATCS BETPOM Ha IPHUIICTAIOIIHE
TEPPUTOPHH, HAKATUTMBAIOTCS B BEPXHEM CJIO€ ITOYBHI U B ICPHUHE.

Oco0yr0 OMOJIOTHYECKYIO OMACHOCTh CPEIW 3arps3HSAIONIUX BEHIECTB MpPE-
CTaBJISIOT TsDKeNble MeTauiel (TM), k HUM OTHOCUTCS Oojiee 40 XUMHUUYECKHX dJIe-
MeHToB Tabmunel J.J1. MenaeneeBa ¢ aToMHbIMH Maccamu Oosiee 50 a.e.M. 31ech
cieayer 0cob0 BBIICTUTh MapraHell, kelie30, KoOalbT, HUKEb, MeJlb, IIUHK [4] .

B tabnume 1 mpencraBiieH XUMUYECKAN aHAU3 MUTaka (epoCcHIMKOMapraHiia
Ha CoJIepKaHUE TSHKEIIBIX METaJLIOB.

Tabnuua 1
XUMUYECKHUI aHaIu3 I1aka (epoCHIMKOMAapTraHIla Ha COJIepIKaHue TSHKEITBIX
MeTasuioB (TI0 JaHHBIM 3aBOJICKOM 1ab0opaTopun)

/n Ni Co Mn

Copnepxanue B 0TX0ax, T/ T 0,06*10-3 | 0,1*10-3 0,1*10-3 3,3*10-3

[locTynnenue B atMocdepy nbuiH, conepxamieit TM B UX ecTeCTBEHHBIX CO-
CAMHEHUSIX, XapaKTEepPHBIX /i1 TE€X WIM HHBIX PyA00Opa3oBaHUM, Mpe/CTaBIsET
MEHBIIIYIO OMACHOCTh ISl PACTUTEIIBHOTO MOKPOBA, YEM TEXHOTCHHBIE COEAUHEHUS
TeX K€ METAJJIOB, TaK KaK OOJBIIMHCTBO U3 HUX JIErye MEepexXoJIUT B BOJHbBIE PACTBO-
PBI, UEM NPUPOAHBIE COETUHEHUS [4].

C Bo3pacTaHueM CKOPOCTH BO3YIIHOIO IOTOKA O HACTYIUICHUS PaBHOBECHUS
npeo0I1aiaeT MPOLECC pacCeuBaHMs BbIACISIEMON HCTOUHUKOM IIbUIM, U €€ KOHIIEHTpa-
s B BO3Ayxe cHkaercs. [Ipu manpHennemM BO3pacTaHu CKOPOCTH MOTOKA HAYMHAET
npeo0I1aaTh MPOLECC CYBAHUS MbLUIU U 3abUIEHHOCTh BO3/lyXa YBEJIMUYMBACTCS.

IIpouecc cayBaHMs MBUIA BECbMA CIOXKEH, M0 HHTEHCUBHOCTB 3aBHCUT OT LIEJIO-
ro psiza (hakTopoB: AUCIIEPCHOTO COCTaBa MbLUIM U (JOPMBI MBUIMHOK, €€ MHUHEpaJIOrnye-
CKOI'0 ¥ XUMHUYECKOI'0 COCTaBa, YACIBHOIO BECa, CKOPOCTH BO3AYIIHOIO IOTOKA U T.JI.
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OCHOBHBIM M3 3THX (AaKTOPOB SIBIISIETCS CKOPOCTHh BO3IYIIHOTO TOTOKA, TaK
KaK CJyBaHHUE IMBUIA MPOUCXOIUT JIUIIb B TOM CIIy4ae, KOT/ia JIeHCTBUE adpoauHaAMU-
YECKUX CHJI Ha TIBITMHKY MPEBBIMIACT ICUCTBHE BCEX OCTAIBHBIX CHIL

[IpoBenen pacuer BHIOPOCOB sl OTBaja UIAKOB (peppOCIIaBHOTO TPOU3BOI-
CTBa PACIIOJIOKEHHOTO B 2,6 KM ceBepHee rmocenka MeHkHHCKoe J{HenmponeTpoBCcKoi
00J1acTh Ha OCHOBAaHUM METOJUKH IO PACUETy COJCPKAHUS 3arpsA3HSAIOIINX BEIIECTB
B BBIOpOCax OT HEOPraHW30BaHHBIX ICTOYHUKOB 3arpsi3sHEHUs atMocdepsr [S].

Pacuet BbIOpoCOB Tpu mepepaboTke (CCHINKA, MepeBalka, NepeMenieHue) Ma-
Tepuaia, r/c:

gk ky kg ks kg -G-10° - B
3600

1 - BECOBasa J0JIA MBIJIEBOM q)paK]_II/II/I B MAaTCpHUAJIC,

A

(1)

tanllikan

2 - moJ1s MbUTK(OT BCEH MACChI MBLIN), IEPEXOAIIas B a3PO30Jib;

tand

3- KO3 PUIMEHT, YUUTHIBAIOIINI MECTHBIE METEOYCIIOBUS;

k4 -KOC—)(i)(i)I/II_II/IeHT, y‘{I/ITBIBaIOHlI/Iﬁ MCCTHBIC YCJIOBUA, CTCIICHDb 3alIUIIICHHOCTHU

Yy3Jia OT BHCIIHUX BOSI[CI\/iCTBI/II‘/’I, YCJIIOBHA HBIJICO6p2[30BaHI/I$[;
k
5

k7

- K0O3(pPUIMEHT, yUUTHIBAIOLIUHN BIaKHOCTh MaTepuaa;

- K03 DUITUEHT, YUUTHIBAIONIUNA KPYITHOCTh MaTepHaa;

G - cymMMapHOe KOJTMYECTBO MepepadaThIBAEMOr0 MaTepuaa, T/4;

B - x03((DUIHEHT, YUNTHIBAIOMIHIL BHICOTY IEPECHIIKY;

PacuétHpiM myTEM MOTyueHa MHTEHCUBHOCTH BBIHOCA MBLIX MPHU MepepaboTke
(cchinka, mepeBalika, mepemelnienue) Marepuaina pasaas 0,146 r/c.

Pacuet BBI6pOCOB InpHu CTATUICCKOM XpPAaHCHHUH MAaTCpHalia, r/c:
B=ky-ky ks-kg-ky-q-F (2)

ks KO3 (PUIIMEHT, YUUTHIBAIOIINI MECTHBIE METEOYCIIOBUS;

k4- KOC—)(i)(i)I/IHI/IeHT, y‘lI/ITBIBaIOHIHﬁ MCCTHBIC YCJIOBU:A, CTCIICHD 3aIUIIICHHOCTHU

Yy3Jia OT BHCIIHUX BOSI[CI\/iCTBI/II‘/’I, YCJIIOBHA HBIJICO6p2[30BaHI/I$[;
k
5

k(a

- K0O3(pPUIIMEHT, yUYUTHIBAIOLIUHN BIaKHOCTh MaTepuaa;

- Ko3(puuueHT, yuuThiBatouMil Npouiib MOBEPXHOCTH CKIAJAUPYEMOTO

F,
83 K
MaTepHaa, i onpeenseMsrii kak P4/

Fdakt — dakTuyeckas moBepxHOCTh MaTepHuaia ¢ y4eToMm peibeda ero ceye-
HUS (Y4UTHIBaTH TOJBKO IUIONIAAh, HAa KOTOPOW MPOU3ZBOASTCA IOTPY30UYHO-
pasrpy3ouyHbie paboThl);

kr KOA(DPUIIMEHT, YIUTHIBAIOIINI KPYITHOCTh MaTepUaa;

9 - yHOC TBUIK C OAHOI'O KBAJAPATHOIO MeTpa (paKTUIECKOM IIOBEPXHOCTH;

F - mOBepXHOCTH MBUICHHS B TUTaHE, M2;

Pacuer BIOPOCOB Mpu CTAaTUYECKOM XpaHEHUU MaTepualia co MIJIAKOBBIX OTBa-
noB Huxononsckoro 3aBona ¢eppocmiaBoB (H3®D) mo3Boaus nmoayduTh JaHHBIE 0O
MHTEHCUBHOCTH BBhIHOCA IIbUIH - B =280 r/c.
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CyI1ecTBYIOT MHOXECTBO Pa3JIMYHBIX CIOCOOOB M TEXHOJOTUM MepepaboTKu
deppociuiaBHbIX nUIakoB. HO B JaHHBIM MOMEHT B CBS3M C MOJOPOKAHUEM JHEpre-
TUYECKUX PECYpCOB, OCOOYIO aKTyaJlbHOCTh IMPUOOPETAIOT KOMMO3UIIMOHHbIE MaTe-
pHUaJbl, KOTOpbIe 00J1aJal0T MOHMKEHHOW CpeJHeN MIOTHOCThIO. ABTOpaMu Ipeia-
raeTcs pPacCMOTPETh TAKOE aKTyaJbHOE HAIlpaBJICHHE, KaK IMPOU3BOJICTBO HEABTO-
KJIABHOTO ra300€TOHA C MCIIOJIb30BAHUEM B COCTAaBE CHIPHEBBIX KOMIIOHEHTOB TaKHX
MaTepHalioB, Kak IJaku (peppocIiaBHOTO MPOU3BOACTBA U CTEKIO00.

SldencThiii 6ETOH — 3TO JIETKUH UCKYCCTBEHHBIM Marepuai, MOJyYeHHBId B
pe3yapTaTe TBEPAECHUS NOPU30BAHHOW CMECH, COCTOSIIEH W3 TMAPABIMYECKUX BSI-
KYIIHUX BEMIECTB, TOHKOJINUCIIEPCHOIO KPEMHE3EMHUCTOIO KOMIIOHEHTA, BOABI U Ta30-
oOpasyromieit no6aBku. O6pa3zoBaHUE MOPUCTON (SYEUCTOM) CTPYKTYPBI IPOUCXOIUT
3a CUEeT CHEeIUANTbHBIX Ia3000pa3yromux 100aBOK.

[Ipu ucnosb30BaHUU ATIOMUHUEBON MMypbl 00Pa3yIOTCs ra30BbIe MOPHI C PaB-
HOMEPHOM CTPYKTYpoil. DTO MMeeT OOJIbIlIOe 3HAYEHUE /JIs YBEJIUYEHHUsS KauecTBa
U3JIeTTUI ¥ MOBBILIECHUS UX JOJITOBEYHOCTH MPHU SKCIUTyaTaluu 31aHui. Suencrode-
TOHHBII PacTBOP PaBHOMEPHO CMEIIMBAIOT C ATIOMHUHUEBOW NyApPOM, 3aTEM IPUIO-
TOBJICHHBIN pacTBOP, €IE HE COAEPKAILUM ra3, 3aJUBaeTCs B (POPMBI, U MOCIIE 3TOrO
B HEM HAUMHAETCSI XMMUUYECKasl peakilus C BblACIECHUEM Boopoaalo].

Jlns uccnienoBanuil ObUT BEIOpAaH MaTepual ¢ MIOTHOCThIO 600 KI/M’, H3TOTOB-
JIEHHBIN IO JINTBEBOM TEXHOJOTHH. [IpMMEHSAIUCH clienyrolue MaTepuainbl: MOpT-
JAHAIEMEHT, KBapILEBBbIA MECOK; KOMIUIEKC MOOOYHBIX MPOAYKTOB TEXHOT'€HHOTO
MIPOUCXOXKIEHUs; amoMuHueBas nyapa, [IAB. O6ocHoBanue BbIOOpa 3aMEHbI YacTU
[IeMEHTa MOOOYHBIMHU MPOAYKTAMHU TEXHOT'€HHOTO MPOUCXOXKIACHUS OCYIECTBISAETCS
3a CUET CXOKECTHU ITUX JIBYX MPOIYKTOB.

MpoyHoCTL Ha cxaTue obpasuos rasobetoHa, MlMa

1,6
1,4
1,2

@ NMpoYHOCTL Ha cxXaTtne,

0.8 MMMa

0,6
0,4
0,2

Puc. 1. [IpounocTs Ha cxxkatre oOpasioB razooerona. I'ne 1-1o0aBka crexino0os,
2- no6aBka 1uIaka, 3 — 1o6aBka CTEKII000s+H11aka, 4-HOpMaTHB.

B nporiecce mabopaTopHBIX SKCIIEPUMEHTOB OBbLINA MCCIIEA0BAaHBI CBOMCTBA Ma-
tepuana npu 3amere oT 10 go 40 % uemeHTa KOMIUIEKCOM OTx010B. Jyisi mogbopa
ONTHUMAJIBLHOTO COCTaBa KOMIUIEKCAa OTXOJIOB CMEIIMBAIM IIJIaK (PeppoCIIaBHOTO
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MPOM3BOJICTBA M CTEKJI000W B pasnuuHbix cooTHommeHusx: 100/0, 75/25, 50/50,
25/75, 0/100.0nTHManbHbIi cOCTaB ra300€TOHHON CMECH MOJY4YeH MyTeM €€ MOJU-
(dbUKanu KOMIUIEKCOM OTXOJ[0B, @ UMEHHO IIJIakoM (heppOCILIaBHOTO MPOU3BOICTBA
u crekiaoboeM B pazmepe 10% ot oOmiero conepskanusi riemenTta. [lonydeHHbie 00-
pasiibl MOABEPTAINCH JIAOOPATOPHOMY HCIIBITAHUIO — MPOYHOCTh HA CXKATHE B BO3-
pacte 28 cyTok. /{1 cpaBHUTEILHON BEJIMUUHBI B3ST TaK Ha3bIBAEMBIH «HOPMATHUB) -
oOpa3ell, KOTOpbI He MOJIU(PUITUPOBAH KOMILJIEKCOM OTXOJIOB.
[IpounocTn GeToHa B 3aBUCUMOCTH OT COCTaBa Ta300€TOHHOW CMECH Mpei-

CTaBJIEHHI HA pUCYHKE 1.

BoiBOABI.

1.0Onpeneneno komuuectBo TM B cocTaBe (PpeppOCIIaBHBIX IIIAKOB, MPEIACTAB-
JSIOIMKUX 0COOYI0 OMOJIOTMYECKYI0 OMACHOCTh CPEJIM BCETO KOJUYECTBA 3arps3HSIO-
X BEIIECTB.

2.0mpeneneHa UHTEHCUBHOCTh BBIHOCA MbUIM JJI IIUIAKOBOTO OTBana (eppo-
CIUIAaBHOT'O TMPOM3BOJACTBA PACIIOJIOKEHHOTO B 2,6 KM CeBepHee moceyika MeHKHUH-
ckoe JlHempomeTpoBCKOW 007acTH IpH HepepaboTKe IUIAKOB, KOTOpasi COCTaBIISIECT
0,146 r/c, a TakKe UHTEHCUBHOCTbH BBIHOCA IBLIM MPU CTAaTUYECKOM XpaHEHHUH ¢ep-
POCILIaBHBIX IIJIAKOB, KOTOpast coctasisieT 280 r/c.

3.IlpoBenenue 1a00PaTOPHBIX UCIILITAHUN TO3BOJISIET CYJUTh O IeJIeco00pa3Ho-
CTH MCIOJIb30BaHMS KOMILJIEKCA OTXOJIOB, MOCKOJBKY MPOYHOCTh HA CXKATHE B BO3-
pacte 28 CyTOK Juisi ra300€TOHa HEaBTOKJIABHOTO TBEPJICHUS HE MOJIUDUIIMPOBAHHO-
ro orxonamu coctangeT 1,0 Mlla, a npu 3amene 10% komImiekcoM OTXOAOB, BO3-
MO>KHO MOJYY€HHUE TPOYHOCTH Ha CKATHE B TOM K€ Bo3pacTe Ha ypoBHe 1,5 MI]a.
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