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MpeouncnoBue

Llen u npuHumnel ctaHgapTusaumm B Poccuiickoit efepavinm yctaHosneHsl degepansHbiM 3aKOHOM OT
27 nekabps 2002 r. Ne 184-$3 «O TexHU4eCcKoM perynuposaHumn»

CBepeHuna o ctaHpapre

1 PABPABOTAH ®eaepanbHbiM rocyaapcTBEHHBIM YHUTApPHBIM NpeanpuatneM «Bcepoccuitckuin
Hay4Ho-MccneaoBaTeNbCKU LEHTP cTaHAapTu3aumn, uHdopmaumm n ceptudukaLmm coipbs, MaTepuanos 1
BellecTB» (PrYMN « BHULUCMB») coBMecTHO ¢ 3aKpbITbIM aKLMOHEPHBLIM 06L1ecTBOM «IHHOBALMOHHBIN 3KO-
norudeckuia boHa» («MHIKO» 3A0)

2 BHECEH TexHu4eckum komMuteToM no ctaHgaptusaummn TK 349 «ObpalueHue ¢ oTxogammu»

3 YTBEPXOEH W BBEAEH B AEMCTBUE Mpukasom deaepansHOro areHTCTea no TeXHUYECKoMy
perynuposaHuio n MeTponorin ot 14 Hosibps 2012 r. Ne 800-cT

4 BHacTosWweM cTaHgapTe peann3oBaHbl Hopmbl CnpasovHuka EC «EBponenckasn komuccus. Komnnek-
CHoe npeaynpexaeHne U KOHTPOIb 3arpsisHeHUin. CnpasovHoe pyKOBOACTBO NO HAUMYYLIUM AOCTYMNHBIM TeX-
Honoruam. MpousBoAcTBO UemeHTa, U3BecTn U okcuaga marHua. Maim 2010 r.» («European Commission.
Integrated Pollution Prevention and Control. Reference Document on Best Available Techniques inthe Cement,
Lime and Magnesium Oxide Manufacturing Industries. May 2010»)

5 BBEJEH BMNEPBbIE

lNpasuna npumeHeHuss Hacmosueao cmaHdapma ycmaHosneHsi 8 FOCT P 1.0—2012 (pa3den 8).
UHepopmalust 06 usMeHeHUsIX K HacmosiujeMy cmaHdapmy nybrnukyemcsi 8 exe200HOM (110 COCMOSIHUI0 Ha
1 sHeaps mekyujezo 200a) UHGhOPMAUUOHHOM yKasamene «HayuoHansHbie cmaH0apmely, a ouyuansbHbil
meKcm usMeHeHUl U rorpasoKk — 8 eXeMeCsHHOM UHhopMaUUOHHOM yKasamerie «HayuoHarbHble cmaH-
Oapmbi». B criyyae nepecMompa (3aMeHsb!) Unu OmMeHbl Hacmosileao cmaHdapma coomeemcmesyiouee yee-
OdomneHue 6ydem ornybriukosaHo & briuxalleM 8biflycKe eXeMecaYHO20 UHGOPMaUUOHHO20 yKa3amens
«HauyuoranbHble cmaHdapmel». Coomeememsyroujas UHgbopmMayus, yeedoMrieHUe U meKecmbl pasmeu,aom-
€5 makxe 8 UHghopmayuoHHO cucmeme 0bue2o nosib308aHuss — Ha ouyuansHoM calime HayUuoHalbHo20
opeaHa Poccutickol ®edepayuu rno cmaHdapmusayuu e cemu ViHmepHem (gost. ru)

© CraHpapTtuHdopm, 2013

HacTosAwwuit cTaHAapT He MOXET BbITb NOMAHOCTbIO UMM YacTUYHO BOCNPOU3BEAEH, TUPaXKUPOBAH U pac-
MpoCTpaHeH B kayecTBe odmumMansHOro usaaHua 6es paspelueHus deaepansHOro areHTCTBa rno TeXHUYecKo-
MY perynmpoBaHuio U MeTporIoriu
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BBepeHune

LleMeHT — nopouwkooBpasHblii CTPOUTENLHBIA BSXKYLLMIA MaTepuran, KoTopblil o6nagaet rugpasnuyec-
KAMWU CBOWCTBaMM, COCTOUT U3 KIMHKEpa U, NpU HeoBxoAMMOCTM, runca Un ero NpousBodHbIX Jo6aBok.
Mo HazHaveHuo LeMeHTbl NoapasaenstoT Ha obLecTponTensHbIe 1 cneuuanbHble. Mo Buay kKnnHkepa Bouige-
NS0T LLEMEHTBI Ha OCHOBE: MOPTNaHALEMEHTHOrO KIMHKepa, rIMHO3EMUCTOrO (BBICOKOTTMHO3EMUCTOrO) KIMUH-
Kepa 1 cynbdoantoMnHaTHOro (-beppUTHOr0) KIMHKepa.

LieMeHTHbIA KnHKep (KNUHKEeP) — NpoayKT, NonyYaeMblii 06XX1MroM Ao CnekaHna W NNaBneHusi cbipbe-
BOW CMecu Hagnexallero coctasa v cogepallnii rnasHbIM 06pa3oM BbICOKOOCHOBHbIE CUUKATbI U/UIN BbICO-
KO- NI HU3KOOCHOBHbIE antoMUHaThl KarnbLus.

MopTrnaHaLeMeHTHBIA KIMUHKep — KIMHKEP, COCTOSILLNA NMPEUMYLLIECTBEHHO U3 BbICOKOOCHOBHBIX CUMKU-
KaToB KanbLs, a Takxke antoMUHATOB U artoModeppuTos KanbLms.

Mpon3BOACTBO LiIeMeHTa XapaKkTepunayeTcsl BbICOKUM notpebneHuem aHeprun, B CBs3u ¢ 4em Bce 60nb-
LYo aKTyanbHOCTb NpUobpeTaroT TEXHONOMMU, UCNOMb3YIOLLME aNbTePHATUBHBIE U 3KOMOTUYHbLIE UCTOUYHUKU
3aHeprum.

B npoussoacTee LemeHTa 0OblYHOE MCKOMaemMoe TONNMBO MOXKET OblTb 3aMEHEHO roplo4YMMM oTxXo4amu,
TO eCcTb ocTaTkamu, obpasyroWnMNCs Nocre COPTUPOBKU OTXOAOB U CcoAepXaluMMu TBepable UNn Xugkue
roptoumne octaTkv Tonnmnea uunmn Guomacchl.

loptovmne oTxoabl MOryT BbITh B TBEPAOM, XXUAKOM UMK NAcTOO6pasHOM COCTOAHUSX B 3aBUCUMOCTH OT
NCTOYHMKA NX 0GpasoBaHus, HaNpPUMep B NPOMBILLIIEHHOCTU, CENTbCKOM XO3SIACTBE, B NOCENEHUSIX.

o npuHaTtns peweHns o6 ncnonb3oBaHUM OTXOAOB criefyeT pacCMOTPETb OCHOBHbIE MPUHLMUMBLI UX
UCMNOMb30BaHNsA, Hanpumep Heo6xoaMMOCTb NPeABapUTENIbHON COPTUPOBKA U PACLUMPEHHBIA aHann3 TexHo-
NOrNYeCcKUX NPOLLEeCCOoB MO UX NOAroToBKe. VIcnbiTaHUsi CBOUCTB OTXOAO0B crieAyeT BbIMOSHATL AN TOro, YToob!
COXpaHUTb CTaHAapTHOE Ka4eCTBO KIMHKepa, Tak Kak TOMMMBHAas! 3051a NONHOCTbLIO 3aXBaTbiBAETCs KIMUHKEPOM.
OkoHuaTenbHoe peLleHne 0 TOM, Kako TN oTxodoB 6yaeT NPUHAT K UCTIONb30BaHUIO Ha KOHKPETHOM LieMeH-
THOM 3aBoge, He MOXeT BblTb O4HOTUMNHBLIM.

Mcnonb3oBaHme ropounx 0TXOA0B B NPOU3BOACTBE LEMEHTa NOCTOAHHO YBETMYUBAETCS.

PasnuyHble TUMbl 0TXOO0B MOTYT 3aMEHATb Chbipbe U UCKOMaemoe TONNNBO B NPOU3BOACTBE LiEMEHTa.
3ameLleHue TpagnLMOHHOro TONNMBA roploYnMMU oTXoaamu (B cpeaHeM Ha 17 %) nokasbiBaeT, YTO UCTIOMNb30-
BaHWe OTX040B B Ka4eCTBe TOMNMBA U CbiIpbEBLIX MaTepuanos B NpoLecce NPOU3BOACTBa LLleMeHTa CTaHOBUTCS
0BbIYHOW NPAaKTUKON.

B eBponeickoi LLeMeHTHON NMPOMBbILLIIEHHOCTU UCMOMb3YIOT 3HAYNTESbHOE KOMMYECTBO ropHoUYNX OTXO-
0B pasnuM4HOro NPONCXOXAEHUS, KOTOpbIe Ha OTAENbLHLIX 3aBoAax 3ameHsiloT Ao 80 % nckonaemMoro TonNnMBea,
YTO cnocobCTBYET OBLLEMY CHIKEHWIO BbIBPOCOB NapHUKOBBLIX FA30B U 3KOHOMUWN UCXOAHBIX 3HEPreTU4ecknux
pecypcos.

B eBponeinckoi LEMEHTHOW NPOMbILLIIEHHOCTU B KayecTBe CbipbeBbIX MaTtepuarnoB Haubonee vyacto
MCMNomMb3ylT criegyolne BUAbI OTXOO0B: 30Ma-yHOC, cTanennasunbHbIA Wnak, hOpMOBOYHBIA NUTENHBIN
NecoK, AOMEHHBI LWnak, WiaMbl Lennoo3Ho-0yMaXHOro NponssoacTea, HedyTecoaepKalime rpyHTbl, MUK-
poKkpeMHeseM, NMPUTHbIE Orapku, CUHTETUYECKUI runc (oTxoa Aecynbdypusaunm rasos 1 npoussoacTea oc-
hOpPHOW KUCTOTHI).

Opyrve oTxoakl, Tak HasblBaeMble «400aBKM NPU N3MenNbYeHUY, NOCTaBNSAIOTCA Ha 3aBOAbl, Fae peanu-
30BaHbl NPOLECChbl N3MeNbYEHNSA U CMeLLIMBaHNA. 30/1a-yHOC MOXET NMPUMEHSATLCS Kak Chipbe Npu nonyde-
HWW KITMHKepa (B OCHOBHOM Kak KOMMOHEHT, CoAepXaLluin okeua anioMuHus) u kak gobaska npu usmens4eHumn
npu nNponssoacTee LemeHTa. OHa MoXeT 3ameHsATb Ao 50 % nopTnaHaueMeHTHoro knuHkepa. Bonee Toro,
coBpeMeHHble NoboyHble NPOoAyKTHl MPOM3BOACTBA rMNca camun no cebe npurogHbl AN UCNONb30BaHUA B
KayecTBe CyrbgaTHOro KOMMOHEHTA.

HanpoTtsaxeHunn mHorux niet B CCCP, a 3atem B CHI™ 1 B Poccuiickoii Peaepauum aecTBoBan OAnH cTaH-
Aapt Ha ueMeHTbl: FTOCT 10178—85 «[MopTnaHaueMeHT 1 wnakornopTnaHaueMeHT. TeXHUYeckne ycrnoBusi».
3aTem 6bInn paspaboTaHbl 1 BBeaeHbl ocHosononarawowme FOCT 24640—91 «[JobaBku aAna ueMeHToB. Knac-
cudpukauma» n FOCT 30515—97 «LiemeHTbl. OBLME TEXHUYECKNE YCIOBUSI».

C 1 ceHTabpsa 2004 roga NoccTpoem Poccun BBeAeH B ASUCTBUE B KAYECTBE HAaLMOHAlbHOrO cTaHaapTa
Poccuriickonn ®eaepauumn mexrocyaapctaseHHbin ctanaapt FOCT 31108—2003 «LiemeHTrl 06wectpouterns-
Hble. TeXHU4ecKMe YCrioBusa», KOTOPbIA rApMOHU3MPOBaAH C OCHOBHBLIM €BPOMEeNCKUM CTaHAApTOM B AaHHOMN

\
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cpepe peatensHocTu: EN 197-1:2000 «LlemeHTol. YacTb 1: CocTtas, TexHudeckue TpeboBaHus U Kputepum
COOTBETCTBUSA OObIYHBIX LIEMEHTOBY.

B ocHoBy HacTosilero cTaHaapTa nonoXeHbl AaHHble, NpeacTaBneHHble B CnpasoyHuke EC [1], npea-
cTasnsoLiem cobol pyKoBOACTBO MO NMPUMEHEHUIO HANMYYLLMX AOCTYNHBIX TexHonoruit (HAT) B LemMeHTHoi
npoMbiwneHHocTy. Mpu paspaboTke HacTosLLero cTaHgapTa Takke Ucnonb3oBancs HeoduumansHbli nepe-
BOJ Ha PyccKuin sAi3blk CnpaBoyHOro AOKYMEHTa No HaumyywyMM AOoCTYMHbIM TexHonorusm «[Nponssoactso
LUemMeHTa, n3BecTn U okcnaa marHusa. 2009», ocyLecTBEHHbIN NPOeKTOM «lfapMOoHM3aLnsa 3KOMOrMYecKnx
cranpgaptos["OC Il, Poccusar» B pamkax MNporpammel coTpygHudectsa EC — Poccust (no cornacosaHuio ¢ EBpo-
nenckon Komuccnen).

HacTtoawmn ctangapT, rapMOHU3UPOBAHHbLIA C HOpMaMu €BPONenNcKnX AokyMeHToB [1]—[2], He npoTuso-
pPeYunT paHee NPUHATLIM HaLMOHalbHLIM CTaHAapTaM, yYnTeIBaeT UX TpeBoBaHNSA, NONOXKEHNs 1 BBOAUT B
HaLMoHanbHy cMcTeMy cTaHAapToB B cdrepe Npou3BOACTBA LieMeHTa eBponeiickue pekoMeHdauum no HAT,
yTo AomkHo obecneynTb NoBbIWEHNe 3HeproaddeKTUBHOCTM U 9KONOrMYeckon 6e3onacHoOCTA LLeMEHTHOro
NMpovn3BOACTBA.
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HAUWOHANBbHBIA CTAHBJDAPT POCCUUCKOW OSGEOEPALUWUMU

Pecypcoc6epexeHue

HAUNYYWUE AOOCTYMNHLIE TEXHOJNIOM'MA OBPALUEHUA C OTXOOAMU
B LUEMEHTHOW MPOMBbILLNEHHOCTHU

AcnekTbl achcpeKTUBHOro NpUMeHeHUs

Resources saving. Best available techniques for the waste management in the cementindustry.
Aspects of good practice

DataBBegeHnsa — 2013—06—01

1 O6nacTb NpUMeHeHusA

HacTtoswwumin cTaHaapT ycTaHaBnMBaeT Hauny4lume AOCTYMNHble TEXHONOMMKM obpalleHnsa ¢ oTxoaamMu npu
NPOU3BOACTBE LieMeHTa.

HacToawuii cTaHgapT pacnpocTpaHsaeTcs Ha YyCTaHOBKM A8 NPOU3BOACTBA LiIeMeHTHOro KIMHKepa Bo
BpaLLaloLLMXCA NeYax npon3BoanTensHocTbio Gonee 500 T/cyT.

HacTodawmin ctaHgapT He pacrnpocTpaHaeTcs Ha UCMOMb3oBaHWe LaxTHLIX Nevyer AN npounssoacTBa
KMUHKepa.

HacTosalmi cTaHaapT He pacnpocTpaHsaeTcs Ha TEXHOMOTUK, CBA3aHHbIe ¢ B1OMorMyeckuMun, Xummyec-
KAMW 1 aTOMHBIMU NPeanpUsaTUAMU.

HacTosawuii ctaHaapT npeaHasHayveH A4S UCNoSb30BaHWs BO BCEX BUAAX AOKYMEHTaLMN U NuTepaTypsl,
oTHocAWwMXes K cchepam obecnedeHns pecypcoctepexeHust, sHeproddeKTUBHOCTM 1 3Kkonormdeckoin 6eso-
MacHOCTU B NpoLieccax X03ANCTBEHHON AeATENbLHOCTM NpU NPon3BoACTBE LiIEeMeHTa.

2 HopmaTuBHbIEe CCbINKH

B HacTosAwem cTaHaapTe NCNonb3oBaHbl HOPMAaTUBHbBIE CCISIKX Ha criegytoLlmMe cTaHaapThl:

FOCT P UNCO 14050—2009 MeHempxkMeHT okpykatowwein cpeabl. Crnosapb

FOCT P 53691—2009 Pecypcocbepexerune. ObpalieHne ¢ otxogamu. Macnopt oTxoda |I—IV knacca
onacHocTu. OcHOBHBIE TpeboBaHUA

FOCT P 54097—2010 PecypcocbepexeHune. Hannyuwmne goctynHele TexHonornu. Metogonorus ngex-
Tudurkaumm

FOCT 24640—91 [Jo6aBku ons uemeHToB. Knaccudunkauums

FOCT 30515—97 UemeHTbl. ObLne TexHuieckme ycrnosus

FOCT 31108—2003 LiemeHTbI 06w ecTponTenbsHble. TeXHUYECKME YCIOBUS

[MpumedyaHune— [Npn Nonb3oBaHMM HaCTOSILLUM CTaHAAPTOM LenecoobpasHo NpoBepuTb 4ENCTBUE CCbINOY-
HbIX CTaHOAPTOB B MH(OPMAaUMOHHOW cucTeMe 0oOLero nonb3oBaHus — Ha oduumansHom cante degepanbHOro
areHTCTBa No TEXHNYECKOMY PerysiMpoBaHmnio N METPONOrUK B CETU VIHTEPHET NNW NO XXerogHo n3gasaemMomMy MHopma-
LUMOHHOMY yKasaTtento «HaymoHaneHble cTaHaapThl», KOTOPbI ONyBNMKOBaH Mo COCTOSHMIO Ha 1 SHBaps TEKYLLLEro roga, n
Mo COOTBETCTBYIOWMUM EXEMECSYHO M3gaBaemMbiM MHPOPMALMOHHBLIM yKka3aTensiM, onyorMKOBaHHbIM B TEKYLLEM rofy.
Ecnu ccbinoYHbIN cTaHAapT 3aMeHeH (M3MeHeEH), TO NP NONb30BaHUM HACTOSILLMM CTaHA4apTOM creyeT pyKOBOACTBO-
BaTbCs 3aMEHSIOWUM (M3MEHEHHBIM) CTaHAapTOM. ECnu cChinoYHbIi cTaHAapT OTMeHeH 6e3 3aMeHbl, TO NOMOXEHUE, B
KOTOPOM JaHa CChiNKa Ha HEero, MPUMEHSIETCH B YacTu, HE 3aTParvBatoLLeli 3Ty CCbIMKY.

U3paHve opmumanbHoe



FOCT P 55099—2012

3 TepMuHbI U onpeaeneHus

B HacTofllem cTaHgapTe MpUMeHeHbl TEePMUHbI C  COOTBETCTBYIOWIMMU OnNpeaeneHnamu no
FOCT PUCO 14050, FOCT P 54097 nrOCT 30515.

4 Haunyuwwue AOCTYNHble TEXHONOIMMU Mo O6paLLeHuIo C OTXo4aMU
npy NPOu3BOACTBE LieMeHTa

4.1 B paHHOM pa3sfere yCTaHOBNEHbI obwue pekoMeHaauum no nNpUMEHeHUo Haunywmx AoCTyNHbIX
TexHonorui (HAT) npu ucnonb3oBaHUM OTXOAOB B KAYECTBE TONNMNBA U (MITK) CbIPbEBLIX MaTepuanos.

4.2 Ucnonb3oBaHUe OTXOA0B B KavyecTBe TONNUBa

4.2.1 CneuuanbHo oToGpaHHble roptoune oTXoAbl MPUEMIIEMON TeNNOTBOPHON CNOCOBHOCTU MOXHO
MCnonb3oBaTb B LEMEHTHOW Nevn B3aMeH TPaauLMOHHOIO NCKONaeMoro TOMMMBa, y4uTbiBas Npyu 3TOM Nono-
xeHus FOCT 24640.

4.2.2 OTx04bl C BLICOKOM TENSIOTOW CropaHus MOTyT 3aMEHATb B LIEMEHTHbIX NeYax nepBu4Hoe Tonnueo,
Mpyu 3TOM NOCTOSRHCTBO KavecTBa 0TX0A0B ABNsAeTCcA 0bsizaTenbHbIM (HanpuMep, JocTaTouHadA TennoTa cropa-
HUS, HU3KOE COAEPXKaHME TSHKENbIX MeTanoB, Xopa, 301bl).

4.2.3 Mpu nponsBoacTBe LeMeHTa UCMONb3YIoT criedytoLme ropioune oTXoAbl C BLICOKON TeNsI0TON Cro-
paHus:

- OTX0Abl ApeBecHHbl, ByMaru, kapToHa, TeKCTUNS, NONMMEpPOB;

- oTpaboTaHHble WWHbI/pesnHa, pacTBopuUtenu;

- MPOMBbILLSIEHHbIE LUMTaMbl;

- ropoAcCKMe CTOYHbIE BOAbI;

- OTX0Abl CenbCKOXO3ANCTBEHHOrO NPOW3BOACTBA, CaAoBOACTBA, JIECHOIO XO3SMCTBA, OXOThl, pblibo-
NoBCTBA;

- OTXOAbl KOXKEBEHHOI0, MEXOBOTO U TEKCTUIBHOIO MPON3BOACTBA;

- TBepable ObITOBLIE OTXOALI, BKITHOYAsA yNakoBOUHbIE, MONIMMEPHBIE, TEKCTUMbHBIE, APEBECHbIE OTXOAbI,
Makynartypy;

- OTXO0Abl NPON3BOACTBA, U3rOTOBMEHUS, NOCTABKN U MCNONb30BaHMS KPacoK, NakoB, KNees, repMeTUKoB
nnp.;

- LWMaMbl OT OYUCTKM CTOUHbBIX BOA 1 BOOOMOATOTOBKN;

- yriepoacoaepxalume otxeabl (HedTecoaepxallme oTxodbl, 0TXoabl HedpTenepepaboTki U np.);

- oTxoAbl 06paboTkM ApeBecuHbl, NponasoacTea dYPHUTYPLI, Gymaru, KapToHa;

- npoaykTbl 06paboTkn 0TX0A0B (HanpUMep, BOCCTAHOBIEHHOE TOMSTMBO U3 OTXOAO0B);

- TBepable oTxo4bl (Hanpumep, NponuUTaHHbIe ApeBeCHbIe ONUIKN).

4.2.4 TBepAble roproyme oTxoabl

4.2.4.1 Teeppable roptodme oTxoabl MoryT 6bITb 04HOPOAHBIMU UMM HEOAHOPOAHBIMU CMECAMU PasHO06-
pasHbIX KOMMOHEHTOB, TaKMX KakK:

- YyacTuL, ¢ pasHoli cnocobHOCTLIO K ropeHuto, HanpuMmep Gymara, kapToH, MONMMepbl, pe3uHa, ocTaTku
06paboTKN ApeBeCUHbI;

- CMecel ¢ pasnnyHbIM KONMYECTBOM MHEPTHBIX MaTepuanos, COAEPKaLLMX opraHnyeckne dpakumu,
HanpuMep Necok, KaMHW, JXeresncTble N HeXXenesncTble MeTan b, OpraHnYecKkne BNaxHble maTtepuansl;

- LUMH, CMOJ1, MPONUTaHHbLIX APEeBECHbIX OTXOA0B UM HeoNacHbIX MaTepuaros.

4.2.42 Teepable ObITOBblE OTXOAbl AOMKHBI NPONTU NpeaBapuUTeNlbHY0 COPTUPOBKY C BblAeNeHUeM
BbICOKOKaIIOPUAHBLIX opakLni.

4.2.5 Xupgkue roproumne oTxoabl

4.2.5.1 Xngkne roptoune oTXoabl NpeacTasnsitoT coboM NpenmyLLecTBEHHO OTXOAbI KNacCcoB ONacHOCTH
[—IV, 4TO He0BX0AUMO YUMTLIBATL NPV OBPALLEHNM C HUMUW, HANPUMEP NPU CKINaaMPOBaHUN, TPAHCNOPTUPOBA-
HWMW U Nogade MaTepuana, YTobbl NpeaoTBpaTUTh BEIGPOCHI OpraHNYecknX coegMHeHA. [N 3TOro UCnosnb3ay-
IOTCA, HanpuMep, UCNapuTenu, NpuyYemM cuctema UcnapeHus aKcrnayaTupyeTcs Takum obpasom, vTobbl
obecneynTb BbIXO OpraHUYecKUX BELLeCcTB TOMbKO NpU cornacoBaHuMmn ¢ paboTon cMCcTeMbl UCapeHns U He
BbIMYyCKaTb Mapbl OpraHM4YeCcKUX BeLLeCTB B BO3AYX MPW HopManbHon paboTe, 4To He0BXOQUMO C TOHKU 3peHUst
6e3onacHoCTW.

4.2.5.2 YBenuueHue Ucnonb3oBaHna 6e3onacHbIX roproumx 0TXoA0B saBnseTca 6onee NpUOpUTETHLIM,
YeM yBeslMYeHne MCnoNb30BaHUsA OTXOAO0B KraccoB onacHocTu |—IV, 4To cBsizaHo ¢ TeHaAeHUMeN pa3BUTUSA
obLwecTBa (yBennyeHne ocagkoB CTOUHBIX BOA, KOPMOBOM 1 KOCTHON MyKW, MyHULMMNAMNbHBIX OTXOAOB).

2
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4.2.5.3 3amelleHne TpagMUMOHHOIO TOMMMBA roplounMK oTxodamu (B cpeaHem Ha 17 %) cTaHoBUTCSA
0BbIYHON NPaKTUKON MCMONb30BaHWA OTXOAOB B KayecTBe TOMMMBA W ChipbeBbIX MaTepuarioB B npolecce
obxura knuHkepa.

4.3 Ucnonb3oBaHWe OTXOA0B B Ka4YecTBe CbIpbeBbLIX MaTepuanoB

4.3.1 Xumudeckas NnpurogHoCTb UCNONb30BaHUS OTXOL4OB B KAYECTBE ChipbEeBbIX MaTepuarnos gOMKHa
6bITb B3auMoyBs3aHa ¢ obecnedeHnemM Tpebyemoro coctasa nponsBo4MMOro KMHKepa.

4.3.2 Mpwn nucnonb3oBaHNM 0TXOA0B OKCUAbI, coAepXKalluMecs B HUX, Hanpumep okcuapl kanbuus (CaO),
kpemHua (Si0,), antomuHna (Al,O5) nxenesa (Fe,0,), cBA3LIBAOTCA B NpoLiecce 06)X1ra B KNMHKep, Kak B cry-
yae obxura cbipbeBbIX MaTEPNANOB.

4.3.3 TprpogHbIMU CbipbEBBLIMU MaTepuanamu, HeobxoanmbIMu 45151 06 pa3oBaHUA XUMNUYECKUX coeau-
HEHWIA, ABMNAOTCA MaTepunarbl, coaepKalume U3BeCTb, KDEMHUI, artOMUHNA 1 KeNe30, a TakKe cepy, Lenoynn
Apyrue anemMeHTbl, KnaccuduLmpyemMble no rpynnam B COOTBETCTBUM C UX XUMUHECKUM COCTaBOM.

4.3.4 MpvpodHble cbipbeBble MaTepuanbl MOTYT 4YacTUYHO 3aMEHATbCHA 30J10M 3MeKTPOoCTaHLMA
(30Ma-yHocC), 4OMEHHbIM LUTakoM, cTanenaBuibHbIM Wakom, (hOPMOBOYHEIM MUTENHBLIM NEeCKOM, LaMaMu
B6yMaXkHOro MPoM3BoACTBa, HedTecoaepKaMMM IPYHTAMKU, MUKPOKPEMHE3EMOM, MUPUTHBLIMU OrapkaMu, CUH-
TEeTUYECKUM rMrcoM (0TX0A0M AecynbdypusaLiim rasos U NponssoacTaa gocgopHON KNCNOThI).

4.3.5 [pyrueoTtxodbl B kavecTBe 406aBOK MNP N3MeNbYeHUN NOCTaBnaoTCA Ha 3aBoAbl, FAe NPoBoAATCA
n3MenbYeHne UM cMeLlMBaHue CbipbeBbIX MaTepuUanos.

4.3.6 3ona-yHoc MoxXeT 3aMeHATb 40 50 % nopTnaHaULEMEHTHOrO KNnHKepa U NPUMEHSITLCA Kak Chipbe-
BOW MaTepmarn Npy Nony4yeHU KnnHkepa (B OCHOBHOM Kak KOMMOHEHT, CoAepXaluvii OKCUA antoMUHUA) U Kak
AobaBka Npu n3menbyYeHUN Ans Npon3BoACTBa LeMeHTa.

4.3.7 CoBpeMeHHble NoboYHbIe NPOAYKThI NPOU3BOACTBA r1nca npurogHsl caMmu no cebe Ana NCNoNbL3o-
BaHUs1 B Ka4eCTBe CyrbdaTHOro KOMMOHEHTa.

4.3.8 BTabnuvue 1 npeactaBneH nepeyeHb 0TX0A0B, KNaccuuumpoBaHHbIX MO UX XMMUYECKOMY COCcTa-
BY, Ucnonb3yeMbix B EC B KauecTBe CbIpPbeBbIX MaTepUasnos B LLEMEeHTHbIX Nevax.

Tabnunuya 1—lNepeyeHb 0TX040B, NpuMeHsieMblx B EC B kayecTBe CbipbeBOro Mmatepuana, pacnpegeneHHbIX rno pas-
TIMYHBIM rpynnam B COOTBETCTBUM C UX XMMWYECKUM COCTABOM

Mpynna cblpbeBLIX MaTepuanos OTx0abl, NPUMEHSIEMbIE B KAYECTBE ChbIPbEBbIX MATEPUANoB

Mpynna, cogepxawasn Ca MpombllwneHHan n3BecTb (0TX0bl U3BECTHSKA). M3BECTKOBLIN Lnam.
LLinam kap6uaa kansums.
Ocapgku cTouHbIX BOA, 06pasyowmecs npyu BOAONOArOTOBKe

['pynna, cogepxawas Si POPMOBOUHbBIN NTUTENHbIV NECOK.
Mecok
Ipynna, cogepxawas Fe JoMeHHbIN U KOHBEPTOPHBIN LNaK.

[MnpuTHbIE Orapku.
CUHTETUYECKUI reMaTuT.

KpacHble wnamel

[pynna, cogepxawgas Al MpOoMbIWNEeHHbIE WRambl
Ipynna, copepxalas Si-Al-Ca 3ona-yHoc.
LWnaku.

Menkve oTceBbl ApobneHunsi, 3emnsi (TpyHT)

[pynna, cogepxawas S [MpOMBbILWNEHHbIE TMNCOBLIE OTXOAbI

Ipynna, cogepxawas F CaF;, wnambl nocne duneTpaymmn

4.3.9 Mogo6Ho 30ne 13 0ObIYHOro TONMMBA 30M1a FOPIOYMX OTX0A0B obecrnevmBaeT Nony4yeHe MnHepa-
NOB KMNHKepa.

4.4 B Tabnuue 2 npeacTasrieH KpaTK1in nepeYveHb pekomeHagyembix HOT npu obpalleHni ¢ oTxogamm B
LieMeHTHOW NpoMbILeHHOCTH, Bonee nogpobHoe onucaHne KoTopbIX MPeACTaBIeHo B NocreayoLWwmx pasge-
Nax HacTosIWero ctaHaapTa.
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Ta6nwuua 2—Tlepevers HOT, npumeHsieMbIX B LEMEHTHON MPOMbILLNEHHOCTN

HaumeHosaHue npouecca, B

Haunyuwas noctynHas TexHonormsi
KoTopom npumensierca HAT Y Aocty!

KoHTponb kauecTtBa OTXO- - MNpumeHeHne cuctembl obGecrieveHus kadecTBa. [lo3BonsieT rapaHTUpoBaThb
aos CTabUNBHOCTb XapakTepUCTUK OTXOA0B M NPOBOAUTL aHarnm3 niobbix 0TX040B, KOTO-
pble MOryT 6biTb MCMONb30BaHbI Kak ChIpbEBOI Marepuarn u(unu) Tonnmeo B LeMeH-
THOW ey, B COOTBETCTBMM C 3aZ1aHHLIMU NapameTpaMmu/KpuTepusiMu: NocTosiHHOe
KayecTBO; hU3nyeckue KpUTepum, Hanpumep crnocobHocTL K 06pa3oBaHnio BeIGPO-
COB, Hanuume rpybbiX YacTul, peakUuMoHHasl CrocoBHOCTb, 0GXUIaeMoCTb U Kano-
PVMAHOCTD.

- KoHTponb napameTpoB pansi niobbix OTXOAOB, UCMONb3yEMbIX B KavecTBe
CblpbEBOr0 MaTepuana v (Wnu) TonnvMea B LeMeHTHON neun. [No3BonseTt oueHnTL Co-
AepXaHue rarnoreHoB, HEKOTOPbIX METANMoB (HaNpUMep, KaaMusi, pTyTu, Tannus),
cepsbl, 00LWEee cogepKaHme rarnoreHoB.

- MNpumeHeHune cuctembl obecrneyeHns KA4ECTBA M KaX40ro oTxoaa, nogaBae-
MOro B TEXHOIOIMYECKUI NPoLEcc

Moaava oTxod0B B LUEMEH- - MNopgava oTxonoB, coAepXalmx NeTyume opraHMdeckne coeiuHeHus, ¢ noa-
THYI0 Nevb AepxaHnem HeobxoaMMoN TemnepaTypbl 4O UX MOCTYNNEHUA B 30HY KanbUWHUPOBA-
HUA.

- Ob6ecneveHve BpemeHM NpebbiBaHUsi ra3oB BO BTOPUHHON 0GXUIroBON cucteme
6onee 2 ¢ npu Temneparype Boilwe 850 °C.

- [Npwm cxmraHum onacHbIX OTXOA0B € coaepkaHnem Gonee 1 % ranoreHcogepxa-
LMX OpraHUYecKnX BeLEeCTB (BbipaXXeHHbIX Yepesa coaepxanue xnopa) obecneveHvne
BpemeHn npebbiBaHNs ra3oB BO BTOPUYHOW 0GXUroeon cucteme Gonee 2 ¢ npu Tem-
nepartype Bbiwe 1100 °C.

- O6ecnevyeHne NOCTOSIHHOW M CTabUINBHOM NogaYn OTX0A0B B NeYb.

- TpekpalleHne CxUraHmsi OTXOA0B B PEXMUME PO3XKUra n oXnaxaeHus (3anycka
¥ OCTaHOBA) Neuu, korga Heobxogumas Temnepartypa v Bpems npebbiBaHns maTepu-
ana B neyv He MoryT 6biTb obecneyeHs!

Mepbl GesonacHoCTM npu - MNprvmMeHeHne mep GesonacHOCTU Npu 0GpaLeHnn C ONacHbIMK OTX0A4aMM, Ha-
MCMNOMNb30BaHWM OMacHBIX OTXO- | NPUMEp NpY MX CKNaaupoBaHuM 1 (Mnn) nogadve B nevb, a Takke UCMONb30BaHUe Mep
J0B NpeacCTOPOXHOCTU MPU PYUHLIX ONepaumsiX, CBA3aHHbLIX C MPUKPENIEHUEM 9TUKe-

TOK, KOHTpOneM, 0T60pom Npob U UcNbITaHMEM OTXOA0B

OTtxoabl npovseoacTea/ - MoBTOpHOE Mcnonb3oBaHne cobpaHHbIX MbiNeobpa3HbiX BEWECTB UITM UX UC-

noGoYHble NPOAYKTbI nonb3oBaHue B ApYrvX Npou3BOACTBEHHbIX NPOLECCaX, ECINM 9TO BO3MOXHO

4.5 lMpounssoammele ¢ npumeHeHemM HOT, ycTaHOBMEHHBIX B HACTOSILLIEM CTaHA4apTe, LEMEHTbI AOMKHbI
cooTBeTcTBOBaTh TpeboBaHuAM FOCT 31108 1 U3roToBNATLCS NO TEXHOMOTMYECKON AOKYMEHTALLUM (TEXHOIO-
rMYecknm pernameHTam 1 ap.), yTBepkaeHHon npeanpusiTueM-n3roToBUTENeM.

5 Oco6eHHOCTU UCNONb30BaHNsA FOPHYMX OTXOA0B

5.1 TexHonornmmnoAroTOBKN ropHOYMX 0TX040B B 6OMbLLICK CTENeHN 3aBACAT OT TUMa OTXOA0B U TpeboBa-
HWIA LEMEHTHON NPOMbILLNEHHOCTU.

5.2 OgHUM 13 OCHOBHEIX TpeBoBaHWiA, NporcTeKatoLMX U3 cnocoba TpaHCcnopTUPOBaHUA MaTepuana u
TUNa NCNonb3yeMo ropenkn, ABMAsSIeTCA Nofada OTX0A0B TOM/MBaA B Nedb. B rmaBHoi 06Xurosoi cucteme (Ha
rofloBKe Nneyn U BeIXoAHOM OTBEPCTUN, BOYBaHWe TonfMBa Yepes hopCcyHKY) Boicokas abpasnBHOCTb OTXO-
[0B, HanprMep BbICYLIEHHOro LWama, U HecTaHdapTHas (bopmMa YacTuL, U UX pasMepbl MOTYT NPUBECTM K IKC-
nryaTaunoHHbIM Npobnemam.

5.3 WUcnonb3oBaHne MHEBMAaTUHMECKOW CUCTEMbI TPaHCMOPTUPOBAHUS FOPHOYMX OTXOAOB MO3BONSET
n3bexaTtb NOBPEXASHNA U 3aKNMHUBaHUS BpaLLatoLWMXCS YacTen, Tak kak NHeBMaTudeckasa cuctema pyHKUNo-
HUpyeT 6e3 ABMXYLLMXCH YacTei.

5.4 BaxHo gobuUTbCS CHKEHUsI pa3MepoB U Ae3arnoMepaLiv roplounx oTxoa0s (00bIYHO pa3Mep oka-
ThILWEN He OOMKeH npeBbiwaTh 25 MM). KpynHele YacTuubl BbI3biBaDT HEOBX0AUMMOCTL NpUMeHeHust bonee
MOLLHBIX MHEBMATUYECKNX KOHBEMEPHBIX MMHUIA U BeHTUNATOpoB. CpegHee ynnoTHeHWe npu crnaboii arnome-
paLmn okaTbIen cnocobCcTBYET YNYyYLLEHNO TEKYUECTM TOMMUBHBIX OTXOA0B U 06Ner4eHnto x AO3MPOBKN.
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5.5 OrpaHuyeHns pasMepoB Ans TBEPAbIX TOMMUMBHBLIX OTXOA0B HECYLEeCTBEHHbI 45151 BTOPUYHON 06XKM-
roBoW cucTembl (TOMMMBO NOAAETCA B NeYb Yepes ByCKHOE OTBEPCTUE MeXAY NEYbIO U HKHUM LMKNOHOM UM
KanbuuHaTopom). Mpu aToMm MoxeT GbiTb BBedeHa yepe3 BMyckHoe oTBepcTue 6e3 pasgeneHusa uenasi
NOKpPbILLKA.

5.6 BuacTtn TpeboBaHUin K Ka4eCTBY roploUNX OTXOA0B U BXOAHOIO KOHTPOMs 0TX0Abl, UCMONb3yeMble B
LleMeHTHbIX NeYyax B KaYecTBe TOMMUBA, AOIDKHbI:

- obnagaTb cTaHAAPTHBIM KAYeCTBOM (MOCKOSIbKY TOMSIMBHLIE 3051kl NONHOCThLIO CBSA3LIBAIOTCA C 06paso-
BaHWeM KIuHkepa);

- 0OKa3sblBaTb MUHUMAarbHOE HeraTUBHOE BO3AENCTBUE Ha COCTaB KITMHKepa,;

- He npueoAUTb K 06pa3oBaHUI0 AOMONHUTENLHBLIX BEIBPOCOB B aTMOChepy.

5.7 Ans rapaHTupoBaHusi TpebyeMbiX XapaKTepUcTMK roplounx oTXo4oB B obecneveHue cTabunbHOCTU
NX Ka4ecTBa crneayeT UCMOoNb30BaTb CUCTEMY MEHEKMEHTa KayecTBa, KoTopas BkloyaeT B cebs oT6op npob,
WX NOAroTOBKY, aHaNN3 U BHELUHWIA KOHTPOIb.

5.8 TennoTBoOpHasi CNOCOBHOCTb FOPHUYMX OTXOAOB U3MEHSIETCS B LUMPOKUX Mpegenax — oT 3 Ao
40 MOx/kr. MupoBas NpakTuka nokasbiBaeT, YTO TeNoTBOpHas cnocobHOCTL 0ObLIMHOMO TONNMBAa B cpegHeM
cocTtasnseT 26—30 Mx/kr ans yrns u 40—42 MIx/kr anst MmasyTa, a TenfoTBopHas cnocobHOCTbL OBbIYHBIX
TBEPAbIX roproYnX 0TX0A0B — 8,5 MIDK/Kr, M TONBLKO TENNIOTBOPHAs CMOCOBHOCTL MONMMMEPHBLIX OTXOA0B AOCTU-
raet 17—40 MIOx/kr.

B Tabnuue 3 npuBeaeHbl TUMMYHbIE 3HAYEHUA BENUYUH TEMITIOTBOPHOW CNOCOBHOCTN HEKOTOPLIX BUAOB
roptoYnX OTXOAOB.

Ta6bnwnuya 3 — TennoTBopHasi cnoCOBHOCTb HEKOTOPBLIX BUJOB FOPIOYUX OTXOAOB, UCNOMNb3YEMbIX B CTpaHax — Yne-
Hax EC

Tunbl ropovmnx 0TXo0A0B (OMACHbIX U HEOMACHbIX) TennoTtBopHas cnocobHOCTb, KK/KT
JpeBecuHa MpubnuantensHo 16
Bymara, kapToH 3—16
TekcTunb o 40
Monumepsi 17—40
[optovne hpakumm nocrne COPTUPOBKU BbITOBBIX OTXOA0B 14—25
PeavHa/WwuHbl MpubnuantensHo 26
[MpOMbILWNEHHbIe Wnambl 8—14
Ocagkn MmyHMUMNanbHbIX CTOYHBIX BOZ, 12—16
MyweBble 0TX0Abl U XMUPbI XUBOTHOIO NMPONCXOXKAEHNS 14—18, 27—32
KopmoBasi Myka (koCcTHas Myka) 14—21,5
Yronb/yrnepogcogepxawme oTxoabl 20—30
CenbcKoX03sIMCTBEHHbIE OTX0AbI 12—16
TBepaple oTxogbl (MPoNMTaHHbIE APeBeCHbIe OMNUITKU) 14—28
PacTteoputenu n 0THOCAWMECS K HUM OTXO0AbI 20—36
HedhTb 1 HedTAHBIE OTXOA4bI 25—36
BuTyMHBIV cnaHel Ha ocHoBe TonnmueHoun cmecn (85—90 % GutymMHoro cnaHua) 9,5
Ocagku CTOYHbIX BOA (BNaxHocTb Gonee 10 %) 3—8
Ocapkun CTouYHbIX BOA (BNaxHocTb MeHee 10 %) 8—13

5.9 KoHueHTpauusa TsxenbIX MeTannoB B FOPOYUX oTXo4ax

5.9.1 BaHoi XapaKkTepuUCTUKON 1 NapaMeTPOM roptodrMX OTXOO0B ABMSAETCA HAPSAY C BEMUYMHON Ten-
NOTBOPHOW CNOCOBHOCTN Takke coaepkaHe BoAbl, Cepbl, X110pa, TshkerblX MeTansos (0cobeHHo pTyTn v Tan-
n1a) 1 301kl JonycTUMO UCNONb30BaTh OTXOAbI C BBICOKUM COAEPKaHUEM 301Tbl.

5.9.2 KoHueHTpaLuus TsbkenbiX MeTannoB U3MEHsIeTCH B 3aBUCUMOCTN OT NPOUCXOXAEHNSI OTXOA0B.
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5.9.3 UcnonbayeMble cucTeMbl KOHTPOMNS KayecTBa NpenMyLLEecTBeHHO chOoKYCUpOBaHbI Ha codepka-
HUM METaIOB B rOPHOYNX OTX04aX.

5.9.3.1 Bcnyyae 1Ucnonb3oBaHNA 0CaAKOB CTOYHbBIX BOA UMW APEBECHBIX OTXOA0B HeoBX0ANMO perynsip-
HO KOHTPONMPOBATL CoAepPXKaHue pTyTu.

5.9.3.2 ina npoBepkM KauyecTBEHHbIX XapaKTepWuCTUK OTXOAOB KraccoB onacHoctn |—IV gomkHo
ncnonsL3oBaTbes cneuuansHoe nabopatopHoe obopyaoBaHue.

5.9.4 LlenecoobpasHa paspaboTka nepedHeir mMakcMmasnbHO AOMNYCTUMbIX KOHUEHTpauWA TsXenbiX
MeTarsoB A4S OTXOA4O0B, KOTOPbIE UCMONb3YIOT B KAYECTBE TOMNMMBA UMW ChIPLEBLIX MaTepnanos.

5.9.5 KpuTepum no ncnonb3oBaHUo roproYMx 0TX040B C pasfiMyHbIM CoAepKaHUeM TXKenbIX MeTannos
MPUMEHSIIOT C Y4ETOM KOHKPETHOW CUTYaLIMN U MECTHBIX YCNOBWIA. Takue Kputepum BKIoYaoT B cebs:

- HaumoHanbHYyo NOMUTUKY U 3aKOHOOATENbCTBO M0 OXpaHe oKpyXatoLlen cpebl;

- 3HAYMMOCTb BNINSAHUS LIEMEHTHOM NPOMBILLITEHHOCTM Ha OKPYXKaoLLYHO cpealy B KOHTEKCTE pernoHarb-
HOTO Pa3BUTUS NPOMBILLNIEHHOCTU;

- ycunus, HanpasBreHHbIE Ha rAaPMOHU3aLMI0 PErMOHaNbHbIX 3aKOHOB U CTaHAaPTOB M0 OXpaHe OKpyXKaro-
Len cpeab!;

- YPOBEHb 3arpsi3HsItOLLUMX BELLECTB B TPAAULMOHHBIX Cbipbe U OTXOAaX;

- YCMOBWS NPOU3BOACTBA 1 BbIOPOCHI;

- anbTepHaTUBHbIE MeTOAbI 06E3BPEXNBAHUSA OTXOO0B;

- TpeboBaHUs K KAYECTBY LLEMEHTa;

- HeobXoAMMYH MUHUMaNbHYH BENNYUHY TENNOTBOPHON CMOCOBHOCTY rOPIOYUX OTXOA0B.

6 MNoarotoBka ropr4ymx oTxoaosB nepeg nx ncnonb3oBaHMemMm B KadecTBe
TOonNrnMUBa Npu NPOU3BOACTBE LleMeHTa

6.1 MoaroToBKy pPasnMYHbIX TUMOB FOPOYUX OTXOA0B UMW OTXOA0B, COAEPXKaLUUX BbICOKOKANopunHbIe
dpakuum, obbIMHO OCYLLECTBMAOT 3a npeAenamy LEeMeHTHbIX 3aBOAOB, Kak MpasBumo, Ha cneumarnbHbIX
3aBojax.

6.1.1 OTxoabl 0ObIYHO MOArOTABNUBAIOTCS NOCTaBLUMKOM UMW OpraHusauusMn, cneuuanusnpyowmmm-
csl Ha NpeaBapuTenbHON 06paboTke 0TXOA0B, UCNONL3YIOLWMMU cneLunansHble YCTporucTBa u obopyaoBaHue
ANA Nony4YeHnus npoaykTa, NpUroaHOro ANa UCNoNb3oBaHUs B LEMEHTHBIX Nevax 6e3 AoNoMHUTENLHON noaro-
TOBKM Ha LLleMEeHTHOM 3aBoje.

6.1.2 Mepea ncnonb3oBaHMEM B LEMEHTHbBIX NeYax OTXO0Abl AOMKHBI PErynApHO NPOBEPATLCH U aHanu-
31MpoBaTLCA NEPCOHANIOM LIEMEHTHOrO 3aBoAa.

6.2 TexHonorMmnoaroToBKA U CMELLMBAHUA OTXOAOB ONpeaAeneHHOro kayecTsa 3aBUCAT OT XapaKTepuc-
TUK BBOAWMOro MaTepuana n TpebosaHuii notpeburens.

6.3 [axe ogHOTUMHbIE OTXOALI Nepe/ UX NpUMeHeHUeM o6pabaTbiBaloT U CMELLMBALOT B crieluanbHbIX
ycTaHoBKax AnA obecnevyeHust 04HOPOAHOCTU CMECU N MOCTOAHCTBA TEPMUYECKUX CBOMUCTB U XUMUYECKOTO
cocTasa.

6.4 Tonbko B HEKOTOPbLIX Crly4asix MOXHO MCMONb30BaTb OTX0Abl 6e3 npeaBapuTenbHo 06paboTku,
Hanpumep oTpaboTaHHbIE aBTOMOOUIbHLIE LWMHBI U Macna.

6.5 Niobble HeogHOpPoAHbIE OTXOABI (CMeCh TBEPAbIX OTXOAO0B U3 Pa3NNYHBIX NCTOYHUKOB U 0TobpaH-
Has ppakLUMA U3 CMeLlaHHbIX FoPOACKMX OTXOA0B) TPeOYOT NOBLILUEHHOTO KOHTPONS ANsl ob6ecneyeHUs Hagex-
HOro kayecTBa.

6.6 MoaroTtoBka TBepAbIX rOPIOYMX OTXOA0B

6.6.1 OTxoabl, BKIMOYasi CMeLUaHHble MyHULUMNanbHble OTXOAbI, CMellaHHble KOMMepYeckne oTXoAbl
unu oTxoabl, obpasytomecs nNpu AeMoHTaxe 34aHUA U COOPYXXEHUA, OOIMKHBLI NPONTU NpeaBapUTenbHYIo
06paboTky ANA BblAENEHNS BbICOKOKANOPUAHBIX (hpaKumniA.

6.6.2 CreneHb npeaBaputensHoil 06paboTkn 0TX0A0B (COpTUpOBKa, ApobneHne, NOAroToBKa oKaTbl-
LUen) 3aBUCUT OT 0BNacTM NPUMEHEHNSI TOPIOYNX OTXOAO0B.

6.6.3 TexHOMNoOrMu NOAroTOBKM FOPHUYMX OTXOA0B B 6OMbLLLONA CTENEHN 3aBUCAT OT TUMOB OTXOA0B U Tpe-
60BaHUIN LEMEHTHOW NPOMBbILLINIEHHOCTH.

6.7 MoAaroToBKaXUAKUX roplOYUX OTXOL0B

6.7.1 Xuagkue roptoune oTxoabl OBbIYHO MPUrOTOBASAT MOCPEACTBOM CMELUMBAHUA OTpaboTaHHbIX
pactesopuTeneun, Kpacok unuM HedrecogepXKalmnx 0TX040B, UMEIOLLNX COOTBETCTBYIOLYIO BESTMYUHY TEeNnnoT-
BOPHOI CNOCOBHOCTH.

6
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6.7.2 >Kuaokve roproumne oTxodsl NpeacTaensoT coboi NpenMyLLecTBEHHO 0TXObl KNaccoB OnacHoCTy
|—IIl, 4yTo HeOBX0AMMO YUUTEIBATL NPK 0BpaLLEHWM C HUMW, HANPUMEP NPU CKITaanPOBaHWK, TPAHCMOPTUPOBa-
HUW 1 Nodade MaTepuana, YTo6bl NpeJoTBPaTUTL BbIGPOCH OpraHNYeCcKUX COeAMHEHNIA.

6.7.3 [nsnpenoTepalleHus BbIBPOCOB OpraHnYecknx CoeauHeHW NCNoNbayTCs, HanpuMep, cnapu-
Tenu: cuctema WcrmapeHus KCnyaTupyeTcs Takum o6pasoM, YTobbl o6ecneunTb BbIXO4 OpraHn4eckmnx
BeleCcTB TOMLKO NpY COrnacoBaHuM ¢ paBoToi CUCTEMBI UCMAPEHUst U He BbINyckaTb Napbl opraHUYecKkux
BELLUECTB B BO3AYX NPV HopMarbHoi paboTe, YTO HeoBX0AMMO C TOUKM 3peHnst GesonacHocTu.

6.7.4 TexHu4eckue HOPMbI 45 KUAKAX FOPHOYUX OTXOAOB, MOCTaBNsAeMbIX Ha NpeanpuaTAe, ycTaHaB -
BaOT, KaK NPaBumo, B TEXHUYECKUX YCIOBUSAX NpeanpusaTus.

6.8 CknagupoBaHue U TpaHCNOPTUPOBaHUE FOPIOYMX OTXOAOB

6.8.1 Heo6xoOMmo yunThIBaTb GLICTPOE pasBUTUE PhiHKA rOpHYMX OTXOLOB, B CBSA3M C YeM Lienecoob-
pasHO MPOEKTUPOBaTb MHOTOLeneBble CKnaabl/MpeanpuaTisl No npeaBapuTeribHOW MOATOTOBKE FOPHHKX
OTXOAOB.

6.8.2 [1ns camoBO3ropatoLLMXCS roploYnX OTXOA0B AOMKHBI BbITh NPeaycMoTpeHbI crieliManbHble Mepsl,
0co6eHHO B Cry4ae UCToNb30BaHWs OTXOA0B, 4OCTaBMeHHbIX ¢ NpeanpuUsiTUiA No NpeaBapUTeNnbHO M NOArOTOB-
Ke OTXOZO0B U UX COPTUPOBKe Ha dhpaKkLuu.

6.8.3 MpeaBapuTensHO NOArOTOBMEHHEIE roproYMe OTX0Abl CKNaanpyroT Ha LeMeHTHOM 3aBoge, nocrne
Yyero noJaroT B LLEMEHTHYH NeYb B COOTBETCTBUW C MapaMeTpamMm 3KCnyaTaLuoHHOTO PEeXMMA.

7 OGopyaoBaHue Ans CXKUraHUs OTXOA4OB NPU NPOM3BOACTBE LIeMeHTa

7.1 BpegHble BelyecTBa nydlle agcopbupytoTcs MaTepuanom 1 KNMHKepPOM BO Bpallaiomxca nevax,
YyeM B revax Apyroro Tuna, Harnpumep B LUAXTHbIX.

7.2 Ycnosus ropeHns BO BpallatoLlencs nedn obecneunsatoT HU3KYH KOHLEHTPaLMio BbIBpOCoB Nonmx-
NopUpOoBaHHbBIX AMBEH304MOKCMHOB 1 AMGeH30dypaHOoB.

7.3 Xnop MOXeT okasblBaTb HeraTMuBHOe JeNCTBUe Ha npoLecc NPoM3BOACTBa, NO3TOMY NpueMnemas
KOHLIeHTpaLms Xriopa B roptodmx 0TXo4ax 3aBUCUT OT KOHCTPYKLMOHHBIX 0CoBeHHOCTen 060pyaoBaHUa U ycTa-
HaBMnMBaeTCs B TEXHUYECKUX YCIIOBUAX.

7.3.1 KoHueHTpauusa xnopa AomkHa nogaepXkuBaTbca Ha MMHUMAarbHOM YPOBHE B Liensx NnpeaoTepa-
LLIeHNS BO3HUKHOBEHUS AKCNITyaTaLUMOHHbBIX NPo6reM NeyYHon CUCTEMBI, HAaNMpUMEpP 3arpAsHeHUa TennoobmeH-
HUKa.

7.3.2 B cny4ae MoBbILWEHHOrO KonMyecTBa xnopa Heobxoanmo npumeHeHne 6annacHo cUCTEMBI B
Lenax npedoTBpaLleHns 3arpsasHeHus TennoobMeHHMKa U OCTaHOBKM NpoLiecca.

7.3.3 [Jonyctumas KoHLeHTpauus xnopa Haxoanted B npegenax 0,5 % — 2 %.

8 Ocob6eHHOCTU BBOAA FOPHOYMX OTXOAO0B B LIEMEHTHYHO NeYb

8.1 OTxoabl, NpegHasHavYeHHble A1 CKUraHust, 4OIMKHbI ObITb MPOBEPEHbI HAa NOTEHLUAaNbHYH BO3MOX-
HOCTb BblAENEHNS U3 HAX OPraHNYeCcKUX COeaNHEHM 1 COOTBETCTBEHHO AoMKHa 6biTh BbiOpaHa Touka BBoAa
mMaTtepuana B LeMeHTHYI0 MeYb, TO ecTb ropenka. OTpaboTaBLUMA NNTEHBIA NECOK MOXET NOA4aBaTLCA B Neyb
Yepes BXOAHOW NaTpyobokK.

8.1.1 OcTaToK opraHM4Yeckoro BeLecTBa, UCNonb3yemMoro aAnst XMMUYecKkoro CBsA3bIBaHUs necka, aorn-
eH ObITb pasfnoXeH Ha cocTaBsAoLWMe B nogorpesaTerne.

8.1.2 lMpeasapuTensHoe N3y4yeHue NMUTENHOro necka U oTAeNeHNe ero OT Nbifv AOSPKHBI MPOBOAUTLCS B
LensxX CHKEeHUs1 coaepXXaHus TshKenblX MeTannos.

8.1.3 BBegeHve NPOMBILLIEHHOrO rMMNca U 301bl-yHOCa B LLEMEHT MOXET OCYLLEeCTBATLCA Ha YCTaHOBKe
Ansa cMelleHns. TennoTBOPHYH cnocoBHOCTb 30bl-yHOoCca, 6oraToin yrnepogom (KonmiecTBo KOTOPOro MoxeT
pocturatb 20 %), y4nTbIBaIOT B NPOLEcce NosyYyeHmns KnnHkepa.

8.2 [InsBBoAa TONNMBA B LEMEHTHYO NeYb MOryT OblTb NCMOMb30BaHbI PasfinyHble TOYKM BBoAA. DTU Ke
TOUKM Takke MOryT 6bITb MCNOMb30BaHbI 415 NO4AaYM rOpHYNX OTXOAOB B Ka4ecTse TONNMBA.

8.3 Cnocob BBOAa roptodMx OTXOAO0B B LLEMEHTHYHO Nevb MOXET okasaTb BMMsSIHUE Ha XapakTep obpaso-
BaHWA 1 cocTaB BblI6pocoB. OGLIMHO pasfoXeHWe roptodmMx OTXOA0B NPOUCXOAUT MPW NMPOXOXKAEHUN Yepes
BblCOKOTEMMEPaTYPHYIO 30HY NeYn, TO eCTb B MePBUYHON 30HE rOpeHUs], HaxoasaLencs psaom ¢ MecToM noga-
YN TOMMUBA Yepes rMaBHYHo roperky. YTo kacaeTcs Apyrnx Touek nogayvv Tonnmnea, To TyT TemrnepaTypa v Bpemsi
npebbIBaHWs OTXOA0B 3aBUCAT OT KOHCTPYKLM MEeUM U pexkuma ee aKcnyaTauuu.
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8.3.1 OTxopapl, KOTOpbie MoAanTCs Yepes rnaBHyo ropenky (rnaBHyio 06XXUroBylo cucTemy), pasnararoT-
CSl B MepBUYHON 30HE ropeHust Mpu BbICOKON Temnepartype, gocturatowein 2000 °C.

8.3.2 OTxopapl, NnogaBaemble BO BTOPUUHYIO rOperiky (BTOPUHHYIO OBKUIOBYIO CUCTEMY, 30HY CXKUTaHWS),
nogorpesaTeb Uiy gekapboHusaTop, CKUraloTCsl NP HU3KOW TemnepaTtype, KoTopas He Bcerga goctaTodHa
AONs1 pasroXeHus XropcoaepKallmx opraHM4eCcKnX BeLecTs.

8.3.3 OTxogbl, nogaBaemble BO BTOPUYHYIO 30HY CKUraHUS, MUHYIOT BbICOKOTEMMepaTypHYIo 30HY Nevun,
41O TpebyeT KONMUECTBEHHBIX OrpaHUYEHWI NS peXxuMa nogaym oTXo[4oB U NapaMeTpoB npouecca. OgHako
BO MHOT X COBpEMEeHHbIX AekapboHu3aTopax noaaepKuBaoTes Temnepatypa Boilie 850 °C nBpems npebuisa-
HUA B HUX MaTepuana He 6onee 2 ¢, yTo AenaeT UX NpMemMIeMbIMA s UICNOMNb30BaHUS OTXOA0B.

8.4 KonuyecTBo nogaBaemoro Bo3ayxa, UHXEKTUPYEMOro B MeYb ¢ 0TX04aMu, Marno B CPaBHEHUWN C
obWwyM 06BLEMOM 1CMONb3YeMOoro BO3lyxa U COOTBETCTBYET CTEXMOMETPUYECKAM YCIoBUSIM ropeHus. Kpyn-
Hble YacTULbl Bbl3bIBAOT HEO6XOANMOCTb NMPpUMEHEHUs1 6onee MOLLHbBIX MHEBMATUYECKUX KOHBEAE PHBIX TMHUI
1 BEHTUNATOPOB. [103TOMY BaXKHBIM YCIIOBUEM MpoLiecca ABNsieTCsl yMeHbLUeHUe KpYNHOCTU roplovnx 0TX0A08
(0BbluHO pasmep okaTblLEN He A0SDKEH NpeBbiaTh 25 MMm). CpeaHee ynnoTHeHWUe Npuy cnaboii arnomepauuyn
oKaTblWwen crocobcTByeT YyULEHUo TEKYYECTU FOPoYNX OTXOA0B U UX AO3UPOBKA.

8.5 [lerkvne KOMMOHEHTBLI U3 MaTepuana, KoTopbll NoAaeTCsl B XONOAHbIN KOHeL, MeY4n Ui B oTAeNbHbIN
y4yacToK Neyun, MOryT yneTyuMBaTbCsl. OTU KOMMNOHEHTbI He NPOXOo4AT Yepes NMepBUYHYI0 30HY FOPeHUA U He
MOryT BbITb Pa3noXeHbl UK CBA3AHbI B LLEMEHTHBINA KIMHKeP.

8.5.1 Ncnonb3oBaHWe OTXOA0B, COAEPXKALLMX NleTyune MeTansbl (PTyTb, TanNsMn) UM fieTyyme opraHu-
yeckune KOMNOHEHTbl, MOXeT NPUBOAUTD K YBENUYEHUIO BbIBPOCOB yKkazaHHbIX COeANHEHWI, €CIN UCTNONb3YIoT-
CS1 HenpaBUIbHblE TOYKW BBOAA OTXOAO0B.

8.5.2 B uensx npegoTBpaLleHus yBenuieHusi BeibpocoB, 0TXoAbl (cogepKallue KOMMOHEHTHI, eTy4ne
npu HASKON TeMnepartype, HanpuMmep, yrnesoaopoAbl) AO/DKHBI NoAaBaTbCA B BbICOKOTEMNEPaTYPHYIO 30HY
neyu.

8.6 OTxodbl, MCNOMb3yeMble BMECTO MePBUYHOIO ChiPpbsl, MOCTYNAOT B NpoLiecc obxura KnnHkepa unm
KarnbLHaTop C CbipbeBOM CMEChIO, Npoxoas Yepes BxogHou natpybok B neyvs. B nepuop HarpeBaHus B nogo-
rpeearesie opraHMyeckne KOMMOHEHTbI MOTYT BbICBOBOXAATLCS U3 NPOCTPaHCTBa NeYn Npu HU3KON Temnepa-
Type, KoTopas, 0gHaKo, He Bcerga goctaTouHa AN pasnoXeHns ranoreHcogepKawmx opraHn4ecknx BeLecTs.

9 XapakTepucTUKM NpoLeccoB yTUNU3aumMm oTXonoB B LleMeHTHOM
NPOMBbILLMEHHOCTHN

Haunbonee BaxHble XapakTepUCTMKMA NPOLLECCOB YTUM3ALMN OTXOA0B B LLEMEHTHOW MPOMBbILLNEHHOCTU
MoryT 6bITb 0606LLeHbI cneaytoLwmm obpasom:

- MakcumarnbHas Temnepatypa cocTtasnsieT npumepHo 2000 °C (ocHoBHas roperika) Bo BpallaloLWmxcs
nevax;

- BpeMms npebbiBaHUA ra3oB Npy Temnepatype okono 1200 °C Bo BpallaloWmxcsl nevyax coctasnaeT He
MeHee 8 ¢;

- TeMrepaTtypa MaTepuarna B 30He CrieKaHWUs BO BpallatoLLencs neyn pasHa okorno 1450 °C;

- noagepXuBaeTcsa okUcnUTeNbHas rasosas atMocdepa Bo BpallatoLenca neuu;

- BpeMs npebbiBaHus ra3oB BO BTOPUYHONM 0BXUroBOI CUCTEME CocTaBmsieT bonee 2 c npuTemMnepartype
6onee 850 °C; B aekapboHusaTope BpeMsi NpebbiBaHNsA rasos 6orbLUe N TeMMepaTypa Bhille;

- noaaepXunBaeTca noctosHHas Temnepatypa 850 °C Bo BTOpuYHO 06MroBoi cucteme unu aekap6o-
HU3aTope;

- COXpaHseTCs MOCTOSHCTBO YCIOBUIA CXXUraHus nobecnednsaeTcs oTCyTCTBUE KonebaHnii napamMeTpoB
npouecca BCeAcTBME BbICOKOM TeMNepaTypbl U 40CTaTOMHO ANTUTENBHOrO BpeMeH! npedbiBaHuns;

- obecneuvnBaeTCcs pasnoxeHe opraHNYecKnX 3arpsasHUTeen Nod Bo34eNcTBMEM BbICOKOW TeMmepaTy-
pbl U ANUTENbLHOMO BpeMeHW NpebbiBaHNs;

- NpPoBOANTCA aAcopOLMA Ha LLIEMOYHbBIX peareHTax Takux rasoBbIX KOMMNoHeHToB, kak HF, HCI, SO,;

- JOCTUraloTCsl MoNHas yTunmsaums TONMBHON 30/1bl B COCTaBe KNMHKepa 1, criefosaTtenbHo, MOBTOp-
HO€ 1CMoNb30BaHMe MaTepuara B Ka4eCTBe CbiPbEBOro KOMMOHEHTa U OMONHUTENbHAasA 3KOHOMUS SHEPTUNn;

- cneundunyeckne onacHble 0Txoabl He 06pasyoTcs B CBA3MU C UX NOSHLIM CBA3bIBAHWEM B KITUHKEPHYHO
maTpuuy. OgHako octaeTtcsa npobnema nsbaeneHus oT Nbiny 6akinacHoh cUCTEMEI;

- NPOBOANTCH XUMUKO-MUHEPANOrMYecKoe CBA3bIBaHWE TSXKENbIX METASSIOB B KIIMHKEPHYIO MaTpuLly.
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10 BrnusiHue roproumx oTXO40B Ha BbIGPOCHI B OKpYKaloLlyo cpeay,
3HepreTnyeckyro 3phpeKTUBHOCTL NPU NPOU3IBOACTBE LIEMEHTa U ero Ka4ecTBo

10.1 BnusiHMe ropioyYMx oTXo40B Ha BbIGPOCHI

10.1.1 OObeMbI M xapaKkTep BeIGPOCOB NbIN B NpoLecce 06Xura KnMHkepa, kak npasuno, Mano 3aBucaT
oT cnocoba McnonbL30BaHUsA OTXOA0B.

10.1.2 CornacHo CyLUeCcTBYIOLMM NpeAcTaBneHUAM, UCNONb3OBaHWE OTXO0B OKa3sbiBaeT HebonbLwoe
BMMsAHWE Ha BbIBpOCHI MeTanmoB B npouecce obxura knuHkepa 6narogapsa BbICOKON yAepXuBaroLen cnocob-
HOCTU MaTepuana B Teno0bMeHHUKe U NblneynosuTene.

10.1.3 dakTopamu, onpeaensoWMMN XxapakTep obpasoBaHus BbIBpocos MeTansos B npoLecce Npouns-
BOACTBA KIMUHKEPA, ABNSIOTCS:

- noeegeHue oTAeNbHbIX METAIUTOB BO BpalllaoLencst neyu;

- 0cob6eHHOCTM NoAaYm OTXOA0B B NeYb;

- 9heKTUBHOCTL yriaBNMBaHWs BLIOPOCOB B NbiNeynoesutene.

10.1.4 MecTo BBOAA TOMIMBA B NeYb MOXET CYLLIeCTBEHHO BNUATL Ha 06pasoBaHue BbIGPOCOB.

10.1.5 Ycnosusi noga4m TonnMea B Neyb onpeaensitoTcs KOHUeHTpaLuen Metanna B Cbipbe U UCNosb3y-
emMom Tornnuee. INockonbKy MaccoBOe OTHOLLEHUE ChIpbsl K TOMMUBY paBHo NpumepHo 10:1, xapakTep BBoga
MEeTassoB C CbipbeM SABNSIeTCA onpeaensiowmm npyu o6pasoBaHum BbIGPOCOB.

10.1.6 Ha npakTuke UCNONb30BaHUE TEX UITN UHBIX FOPHOYNX OTXOA0B MOXET 0OYCNOBUTL CHUXKEHUE UK
noBblLleHMe obLLen Nogavm KOHKPETHOro MeTaria B neyvb. Henetyume metansbl 3axBaTbiBaloTCA KITMHKEPHOM
maTtpuLen 1 BbIBOAATCA U3 Neun BMecTe ¢ KNuHkepoM. Takue Huskonetyune metansbl, kak Pb u Cd, obpasytot
cTabunbHble LKLl KpyroobopoTa B neyn. MNpu BeixoAe U3 LukIia 3T MeTansbl B 60MbLLIOM KONUYeCTBe 3axBa-
TbiBaOTCA NMMBO KNUHKepoM, NMbo nbinbio. Ocobas cutyauus Habnogaetcsa ans Hg n Tl B cBA3KM € UX BEICOKOWN
neTyyecTbto. Cneyndunyeckne TemnepaTypbl NPOLECCOB B COMETAHUM C BLICOKOM NIETYUYECTLIO MEeTanmnoB Npu-
BOAAT K HeahDEKTUBHOMY yAaNEHUIO METAIIOB U NPSIMON CBA3U MEXAY NoJadyei pTyTb- U Tannuincoaepxatle-
ro cbipbsl 1 BbibpocamMu 3TUX MeTannoB. B 3aBucuMocTM OT TemnepaTypbl OTXOASILMX [a30B PTYTb
MPUCYTCTBYET B UCXOAHbIX YacT1Llax v (Mnu) B BUae Napos B MblfieynoBuTene, No3ToMy Anst KOHTPOIS BbiGpo-
COB PTYTW U NIeTy4MX MeTannoB HeobxoaAMMO OrpaHUuUTbL UX NOCcTynfeHne B neyb. Mpu oxuraHnm roproumx
0TX040B TPebyeTCcs OCYLEeCTBMsITb NOCTOSIHHbIE KOHTPOMb M aHanus cofepXaHusl NeTyunx MeTansioB B
oTxopax.

10.1.7 Buibpocel rasos, coaepxawmx NO,, HCI v HF, He 3aBucaT ot BbiGpaHHOro ceipba. Mpuncnonbao-
BaHWU pernaMmeHTUPOBaHHOM B TEXHUYECKUX YCMOBUAX TOUKM MUTAHUA Nevr NnpuMeHeHue OTX040B B LieMeH-
THOM MPOM3BOACTBE HE OKa3blBAET 3HAYUTETILHOIO BNUSIHUA Ha BEIBpOChIl. TO e camoe 0THOCUTCS KBLIDpocam
S0,, CO 1 opraHn4eckmx coeMHeHuA.

10.1.8 lNogayva neTy4nx coegmMHeHUin cepbl UMM OpraHUYECKUX COeAMHEHUIA C ChIpbEBOI CMEChIO He yBe-
nuuuBaeT BbIBPOCHI NpK UCMonb3osaHun 0Txoa0B. Obpasosasiuniica SO, CBA3LIBAETCS KNMMHKEPOM BO Bpalla-
toLLercs neun unn B aekap6oHusatope 63 NpUMeHeHUs AONONHUTENbHBIX MePOTPUATUIA.

10.1.9 TwaTenbHbIN 0OTOOP U KOHTPOIIb OTX0A0B 0becneunBatoT 6€30nacHOCTbL UX NCNONb3oBaHNUS 6e3
obpaszoBaHMA BLIGPOCOB NHOOLIX METANIOB B OKPYXXaIOLLYHO cpealy B OnacHbIX konudectsax. BuiGpockl MeTan-
NOB, KaK MpaBumno, 3Ha4YUTENbHO HUXKE KOHTPOIbHBIX AN 06bIYHbIX 3arpsA3HUTENel Bo3ayxa.

10.2 BnusHue roplounx oTxogoB Ha aHeproacth¢eKTMBHOCTL NPOU3BOACTBA LleMEHTa

10.2.1 Tpn NCNoNb30BaHWN FOPIOYUX OTXOAOB C BBICOKOW BNAXHOCTbIO, OTX0A0B rpy6oro nomona vunu
OTXOA0B C HU3KOW PeaKLMOHHON CNOCOBHOCTLIO NOTPEBHOCTU B TEMIOBOWM 3HEPrun MoryT 6biTb 6onbLue, Yem B
cnyyae UCMosnb30BaHWUA TOHKOAUCNEPCHOMO U3MENbYEHHOTO BbICYLLIEHHOTO TONNNBA C BEICOKON TENNOTBOPHOMN
CNOCOBHOCTLI0. ITO 06CTOATENLCTBO MOXET MPUBECTU U K YBENUUEHUIO BEIGPOCOB B aTMOCdepy.

10.2.2 BnaxHOCTb U TenroTBOpHasi ClocOBHOCTb OTXOAOB MOTYT OKa3blBaTb BMUSIHWE Ha yaAerbHoe
notpebneHue aHepruv. Hanpumep, HA3Kas TeNNOTBOPHasA CNOCOBHOCTL U BbICOKas BNAXXHOCTb OTXOA0B Npu-
BOAAT K YBeNMYeHWIo yaenbHoro notpebnexHus aHeprum Ha 1 T npon3BeaeHHOro knuHkepa. B Takux cnyyasx
yAenbHas Macca roplodnx OTXOA0B NpeBblllaeT yaerbHY0 Maccy 06bIMHOro TonnMea.

10.3 BnuaHue roprounx oTxoAoB Ha Ka4eCTBO KOHEYHOW NpoayKuun

10.3.1 Ucnonb3oBaHWe roplovMx OTXOA0B B NpoLiecce 06Xura knMHKepa MoXeT NoBMUMATbL Ha UsSMeHeHue
KOHUEHTpaLuumn MeTannos B LieMeHTe. KoHUeHTpauusi oTAeNbHBIX MeTanoB B KOHEYHOM NPOAYKTE MOXET yBe-
NUYUTLCA UMW YMEHbLIUTLCA B pesynbTaTe UCMONb30BaHNA OTXOA0B B MPOM3BOACTBE LIeMeHTa B KayecTBe
CbIpbs U (UNu) TonNnuea.

10.3.2 lMockonbKy LEeMeHT CMeLLMBaETCS C 3anonHUTENAMU, HaNPUMep CrpasueM U Neckom 4sis nonyye-
Hus 6eToHa unu pacTeopa, NoBeAeHUe MeTannos B CTpOUTENbHBIX MaTepuanax (6eToHe Unu pacteope) ABNs-

9
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eTcA B KOHEYHOM cyeTe pellaloliMm Ansi OLEHKU BO3AENCTBUS OTXOAOB, MUCMOMb3yeMbIX MpU nosydeHun
KNUHKepa, Ha OKpyXatoLyo cpeay.

10.3.3 BbiGpockl MeTanna us 6etoHa u pacteopa Huskue. PesynbTaTbl COOTBETCTBYHOLMX UCTbITAHUIA
noaTBepXkaatoT, YTO MeTannbl, kak NPaBuUmno, XOPOoLLO CBA3aHbl C LEMEHTHON MaTpuuei. K ToMy e xopoLlo
YNNOTHEHHBIN 6ETOH OKasbiBaeT BbiCOkoe conpoTusneHne Anddysun pacTBOpoB, KOTOpble MOrnn 6bl cno-
cobcTBOBaTHL BHICBOGOXAESHUIO METANIOB B OKpYXaloLLylo cpey.

10.3.4 WUcnbiTaHus 6eTOHOB U pacTBOPOB NoKasarnM, 4To KOHLIeHTpaLms MeTannos B BbIGpocax 3ameTHO
HWKe BENUYUH, NpeanucaHHbIX B HOPMaTUBHBIX JOKYMeHTax. XpaHeHue 6€TOHOB 1 pacTBOPOB B Pa3fIMYHbIX U
Aaxe 3KcTpeManbHbIX YCNOBUSIX He MPUBOAUT K Kakomy-nubo 3amMeTHOMY yBenuueHuio BbiCBOGOXAeHUA
MEeTaNnNoB B OKpyXXatLyto cpealy. 3aMeTHoe yBenuueHue BeIcBoboXAeHMsl MeTansoB He HabngaeTca u npu
pa3pylweHun o6pa3uLoB MaTepuana unv npegsapuTeisHOM TOHKOM U3MenbYeHUN 40 NPoBeAeHUA UCMbITaHWIA.

10.3.5 Mpu cobnoaeHUn 3TUX YCNOBUIA LLEMEHT MOXeT UCNoMb3oBaTbesa 6e3 orpaHuYeHniA 4Nsa Npons-
BoAcTBa 6eToHa U pacTBOPOB.

10.3.6 BropuuHasa nepepaboTka 6eToHa M paCcTBOPOB Taloke 0CTaeTcsl NOMHOCTLIO 6e30nacHon.

11 Jkonorunyveckasn 3¢pheKTUBHOCTL U 3KOHOMMYUYECKUE NOoKa3aTenm
MUCNonNb30BaHNUA FOPHYNX OTXOA0B

11.1 3konorunyeckan 3a¢pheKTUBHOCTL

11.1.1 Ncnonb3oBaHWe roploumMx O0TX0A0B, KaK NpaBuiio, He OKasbiBaeT HEraTUBHOTO BO3AEUCTBUS Ha
9KONOrnYecKne XxapakTepucTuku LiemeHTa.

11.1.2 Bbi6op nucnonbsoBaHUe TEX UMW UHBIX FOPHOUYNX OTXOA0B 00YCNOBNEHbI PSAOM B3auMOAeNCTBY-
OLLMX haKTOPOB, MMaBHBLIMU U3 KOTOPbIX ABMAKOTCH:

- CcHuxeHue BbiGpocos CO,, NO,;

- CHWXeHMe NCNofb30BaHWs HeBO30OHOBIISIEMbIX MPUPOAHBIX PECYPCOB, UCKOMaeMOoro TOMAMBa 1 Cbipb-
eBblX MaTepuaros.

11.1.3 B 3aBUCUMOCTM OT KOHLEHTPALWUN BLICOKONETYUYUX METaINOB B roptoumMx oTxoaax (Mpu uxX ucnosib-
30BaHUM) MOXXET UBMEHSATLCA KONMUYECTBO BbIGPOCOB METAMNOB, YTO AOMKHO KOHTPONMPOBATLCA U MUHUMU3U-
poBaTbCA NOCPeCTBOM MPOBEAEHNS COOTBETCTBYHOLMX MEPOMNPUATUIA.

11.1.4 WUcnonbayemble B LEeMEHTHOW MPOMBIWAEHHOCTU TEeXHUYECKUe pelleHna MoryT obecneunTtb
MONHoOe CXXMraHMe oTX0A0B, CoAepXKallMX opraHuyeckue sewectsa. KOHTponb nogayn oTXoaos, Tak Xe Kak n
KOHTPOSb BLIGPOCOB, rapaHTUPYIOT MeHbLLUEE KONMYEeCTBO BbIBPOCOB, B TOM YMUCEe TakuX, Kak MeTansbl, Monmnx-
nopupoBaHHble AMBeH30ANOKCUHBI U AnbeH30typaHbl.

11.2 DKOHOMMYECKUe NoKasaTenm

11.2.1 TNo cpaBHeHUIO C UCTNIONb3OBaHUEM TPaAULIMOHHOIO TOMNMBA NPUMEHEHNE roPIOYNX OTXOO0B CHU-
XaeT Npon3BoACTBeHHbIE pacxoabl. icnonbayemas sHeprus o6bivHo coctasnaeT 30 % — 40 % cebectonmoc-
T npoaykuun. Foptoune oTxodbl MOryT BbITb MeHee AOPOrMMU, Yem oBblYHOe TONMBO, XOTHA UX CTOUMOCTb
6yaeT MeHATHCS B 3aBUCMMOCTU OT TMMa OTXOA0B M MECTHbIX YCOBUA.

11.2.2 [optoyure oTX0Akl, Kak NpaBurio, NPOXeaaT npeasapuTenbHyo 06paboTKy, roMoreHmM3aLmio o nx
MCMONb30BaHMA Ha LeMEeHTHBIX 3aBo4ax, YTO COOTBETCTBEHHO NPUBOAMUT K UX yaopoxaHuio. K Tomy e agonorn-
HUTEernbHbIE KOHTPOSb M aHaNM3bl OTXOAOB TaKKe MOBLILIAKT UX CTOUMOCTb.

11.3 Aswxywmmn cunamu ans sBHegperHns HAT asnsaoTes:

- 3KOHOMMUYecKue TpeboBaHUs, BKN0Yas HE0ObXO0AMMOCTb CHUKEHMS CTOMMOCTI TOMMUBA;

- Hanuuune Unn HegoCTaToOK MEePBUYHBIX TOMUBHBIX PECYPCOB;

- 0COBEHHOCTN MECTHBIX YCIOBUIA XO3ANCTBEHHON AEATEbHOCTU.

12 OTxopbl, o6pasylowmecs Npy Npon3BoACTBE LLeMeHTa

12.1 OTxoabl Npon3BoACTBa MPU NONYHEHNN LEMEHTa NPenMyLLIeCTBEHHO COCTOAT U3 creayoLlxMaTe-
pvanos:

- KpYMNHble KYCKW CbIpbEBLIX MaTepuanos, MosiBAOLLMECS B MpoLecce NPUroTOBMEHWS CblpbeBON
cMecu;

- neyvHas nbifb U3 6ainacHon CUCTEMbI U CUCTEMbI NbINIEOCAXKAEHNS;

- unbTpaT nocne unbTp-Npecca, UCNoNb3yeMoro B Moflycyxom crnocobe, cogepxalluin A0BOMbLHO
MHOTO Lenoyei 1 cycneHanposaHHoe TBepaoe BeLLeCTBO;

- Mblfib NOCe NPOXOXAEHNA ra3oB Yepes MNblfIe0YUCTHBIE YCTaHOBKM;
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- MCMonb30BaHHblE CcOpPOLMOHHBIE BellecTBa (rpaHynMPOBaHHbLIA W3BECTHAK, Nblfib M3BECTHAKA),
ncnonb3yemMble B CUCTEMaxX OYUCTKU ra3os;

- OTXodbl yNakoBKkM (NonMmepsbl, ApeBecuHa, MeTann, bymara u T. 4.), obpasylowmecs B ynakoBOYHOM
oTAeneHuu.

12.2 YacTb 06pasyolnxcsl 0TX040B MOXET BbITb MOBTOPHO UCMONb30BaHAa Ha LLEMEHTHOM 3aBoje C yye-
TOM TpeboBaHuiA Npouecca U KOHKPETHOM NpoayKLUMK.

12.3 MaTtepuaribl, KOTOpPbIE HEMb3A BEPHYTb B NPOM3BOACTBEHHbIV MPOLIECC, HAaNPaBsioT C LLEeMEHTHOro
3aBoda A4 UCNoMb30BaHWs B APYrMX OTpachsiX NMPpOoMbILLIEHHOCTY UK Ha nepepaboTky 0TXOA0B 3a npedena-
MV LLleMeHTHOro 3aBoAa (Ha Apyrux ycTaHoBKax).

12.4 TleyHas nblnb MOXeT BbITb HENOCPEACTBEHHO BO3BpAaLLeHa B NpoLLecc NPOU3BOACTBA LieMeHTa Unu
“cnonb3oBaHa Ans Apyrux Lene.

12.5 MonuxnopupoBaHHble AnbeHsoaunokcuHbl (MXO0) n anbeHsodyparsl (ABP) Takke NpUCYTCTBYIOT
B OTX0Aax LLleMeHTHOW NPOMBILLIIEHHOCTU. MiccrneoBaHWs Nokasanu, YTo UX KOHLeHTpaLMs CocTaBnseT:

- B MEYHON NbINK U NbIK, YNOBIEHHONM MblfieynasnsaoLmM ycTponcTBom, 6,7 Hr I-TEQ/kr (cpeaHan
KoHUeHTpauwus); 96 Hr [-TEQ/Kr (MakcumanbHas KOHLeHTpauums);

- BknHKkepe 1,24 Hr I-TEQ/kr (cpeaHsas koHueHTpauus); 13 Hr I-TEQ/kr (MakcuManbHas KoHUeHTpauus).

12.6 Mpaktuka pa6oT nokasana, Yto cogepxanue MNXAO n 5P B 0TX0Qax LLEMEHTHOrO NPON3BOACTBA
HaxogmTCs Ha TOM e YPOBHE, YTO 1 B MULLIEBbIX NPOoAYKTax, TakuX Kak pblba, Macro, MOSOKO, U HKe Makcu-
MarnbHO pa3peLleHHON KOHLEeHTPpaLmMM A5t 0CaAKOB CTOYHbBIX BOA, MPUMEHSIEMBIX B CETbCKOM XO3ANCTBE.

12.7 CobpaHHas nblfb MoXeT 6biTh BO3BpaLLeHa B NPOM3BOACTBEHHbIN NpoLecc. Bo3spat nbinv moxeT
MPOBOAUTLCS HANPAMYIO B MeYb NGO COBMECTHO C NMUTAHNEM NEYN CbIPbEBOW CMECHIO (B 3TOM CIlyyae orpaHu-
yMBaOLWMM (haKTOPOM SIBMSIETCS KOHLEHTPALMSA LWenoYHbIX MeTanmnoB), MO0 cMelnBaHMeEM C LIeMEHTOM.
AnbTepHaTMBHOE UCTIONb30BaHNE MOXET BbITh NPeANOXEHO AN MaTepuarnos, KOTOpPbIE HEMb3s BO3BpaLlaTh B
npouecc.

12.8 CHuxkeHue KonnyecTBa OTX0A40B, 06pasyoLmnxcs B npoLecce NPpoU3BOACTBA LieMeHTa, CHUKaeT
ob6wWwnii pacxoq celpbs.

12.9 CogepxaHue meTannoB B cobpaHHON MbiM SABMSIETCA OrpaHAuYMBalolmM cakTopom aAns ee
NCNONb30BaHNA B KAYECTBE ChiPbS U MOXET OKas3aTb HeraTUBHOE BMUsIHUE Ha BLIGPOCHI TSHXKENbLIX METATOB.

12.10 JononHUTENbHbIM OrpaHUYMBaoLMM hakTopoMm SIBNSeTcA coaepXaHue xnopa B cobpaHHon
Mblfu, @ ee BO3BpaT B MPOU3BOACTBEHHbIV NpoLecc (Modava B neyb Ui CMeLleHne ¢ LeMeHTOM) A0oSKeH BbiTb
CUHXPOHW3UPOBaH ¢ TPebOBaHNAMU OOCTMKEHNS KA4eCTBa KOHEYHON MPOAYKUNN (LEMEHTA) MO Ha3HAYEHWUIo.
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BuGnuorpadun

CnipaBoynnk EC «Eponerickas komuceus. KomnnekcHoe npegynpexgeHne n KOHTponb 3arpsisHennii. CnpaBoy-
HOE PYKOBOACTBO MO HaUIy4YLLKMM AOCTYMHLIM TEXHONOIMAM. [TpON3BOACTBO LEMEHTa, M3BECTU U OKCUAa MarHusi.
Man 2010 r.» («European Commission. Integrated Pollution Prevention and Control. Reference Document on Best
Available Techniques in the Cement, Lime and Magnesium Oxide Manufacturing Industries. May 2010»)
Pekomenpaunn TexHnueckoro kommteta EBponerickoro komuteta no crangaptmsauum CEN TC 343 «PereHepu-
poeaHHoe TBepaoe Tonnueo» (CEN TC 343 «Solid recovered fuel»)
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