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Mpepgucnosune

Lienn v npuHumnel cTaHgapTr3auum B Poccuiickoin @egepauym yctaHoBneHbl ®efepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. No 184-®3 «O TeXHNYECKOM perysimpoBaHnm»

CBefileHus o cTaHgapTe

1 PABPABOTAH ®epgepanbHbiM roCyapCTBEHHbIM YHUTAPHbLIM nNpeanpustnem «Bcepoccuiickuii
Hay4Ho-1ccnenoBaTenbCkuii LeHTp cTaHgapTusaumm, uHdopmaumm n ceptudmkanymmn cbipbs, Matepuanos u
BewecT» (Pryrn «BHNLICMB») cOBMeCTHO € 3aKpbITbiM aKLMOHEPHBIM 06LLEeCTBOM «/IHHOBALMOHHbI 3KO-
nornyeckunin poHg» («MH3IKO» 3A0)

2 BHECEH TexHuyeckum kKoMmutTeToMm no ctaHgapTtunsanmm TK 349 «O6palieHune c oTxogamm»

3 YTBEPXJAEH W BBEJEH B JEWCTBUE Mpukazom deaepansHOro areHTCTBa no TeXHUYeckoMmy
perynnpoBaHuto n Metposioruv ot 14 Hosi6ps 2012 r. Ne800-cT

4 BHacTosLeM cTaHAapTe peanv3osaHbl HOPMbI CnipasoyHuka EC «EBponelickas komucens. Komnnek-
CHoe npegynpexaeHne v KOHTPOb 3arpAsHeHnii. CnpaBoYyHOe PYKOBOACTBO MO HaUy4LLIMM AOCTYNHbIM TexX-
Honorusm. [pon3BOACTBO LieMeHTa, M3BecTM M okcuaa mardusa. Main 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 BIEPBbIE

MpaBuna NpUMeEHeHUs HacToALWero cTaHgapTa ycTaHosneHwol B FOCT P 1.0— 2012 (pa3gen 8).
NHhopMaumsa 06 n3MEHEHUAX K HacTosWweMy CTaHgapTy Ny6nnkyeTCcs B eXXerogHoM (Mo coCTOAHUI0 Ha
1aHBapsa TeKyLero roga) MHOoOpMaLMOHHOM yKa3aTene «HaunoHanbHble cTaHgapTbi». a ohuLmnanbHbIii
TEeKCT M3MEeHeHWIi 1 NOMPaBoK - B eXXEMeCAYHOM UHGOPMaLMOHHOM yKa3aTene «HaunoHanbHble CTaH-
JapTbi». B cnyyae nepecmMoTpa (3aMeHbl) UM 0T MeHblHac T 0fLLero cTaHAapTacooTBe TCTBYLWeeyBe-
[oMneHve 6yaeT ony6/MKOBaHO B 6/vKalileM BbiNycKe eXeMecsA4yHOro MHhopMaLMoHHOTo yKasaTens
«HauunoHanbHble cTaHAapTbi». CoOTBeTCTBYLWaa MHhopMauusa, yseoMAEHNE N TeKCT bl pasMmeLyainT -
cS TaKXe B MHpOPMaLMOHHOW cucTeme 06LLero nofb3oBaHnsA - Ha ouunanbHOM caliTe HaunoHaIbHOro
opraHa Poccuiickoii @efepalmmn no cTaHgapTusauum B ceTun HTepHeT (gost. )

© CraHpapTuHdgopm, 2013

HacTosiuii cTaHfapT He MOXeT GbITb NOTHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kauecTBe 0(huLManbHOro U3faHus 6e3 paspelleHus defepasibHOro areHTcTBa No TEXHUYECKO-
MY perysimpoBaHuio 1 MeTposiorum
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BsepeHune

LieMeHT — nopoLLKoo6pasHbIii CTPOUTENbHBIN BAXYLLMIA MaTepuan, KoTopblii 06nagaeTt rngpasnvyec-
KAMMW CBOWCTBaMW, COCTOMT U3 K/IMHKEpa W, NpyM HEo6XoAMMOCTU, rurnca UM ero Npou3BOAHbIX [06aBOK.
Mo Ha3Ha4YeHWI0 LLeMeHThl MoApa3aensoT Ha 06LecTponTeNbHbIE U cnelunanbHblie. o Buay knnHkepa Bblae-
NS0T LeMEeHTbl Ha OCHOBE: NOPTNAHALEMEHTHOrO KIMHKEPa, IMTMHO3eMUCTOro (BbICOKOTIMHO3EMUCTOTO) KNNH-
Kepa 1 cynbgoantoMMHaTHOro (-oeppuUTHOro) KIIMHKepa.

LleMeHTHbI KMHKep (KNMUHKeP) — NPOAYKT, NoJlyYaeMblii 06XXMroM A0 CNeKaHWs Uv NaaBieHUs Cbipbe-
BOI1 CMECU HaZ/iexallero coctaBa 1 cofepxallnii rnaBHbIM 06pa3om BbICOKOOCHOBHbIE CUIMKATbI U/MY BbICO-
KO- W/ HU3KOOCHOBHbIE a/IIOMUHATbI KaslbLnS.

MopTnaHAUEMEHTHbIM KITMHKEP — K/IMHKEP, COCTOSILLMI NPenMyLLEeCTBEHHO U3 BbICOKOOCHOBHbIX CU/N-
KaToB KanbUus, a Takke aNtoMUHATOB 1 antoMoeppuToB KasbLUus.

Mpon3BoACTBO LlEeMeEHTa XapaKkTepu3yeTcsl BbICOKUM NOTpe6/ieHneM aHeprum, B cBA3N ¢ 4eM Bce 60/1b-
LY aKTyanbHOCTb NpMO6GpeTalnT TEXHOMOMW, UCNOJb3YOLWMe anbTepHATVBHbIE U 3KO/TOTUYHbIE NCTOYHUKN
3Hepruu.

B npoun3soacTBe LemeHTa 06bl4HOE UCKonaemMoe TON/IMBO MOXET BbITb 3aMEHEHO FOPHYMMMN OTXOAaMMU,
TO eCTb ocTatkamu, 06pas3yrLWnMICs Nocse COPTUPOBKU OTXOAOB U cofepxalmmu TBepable WAu Xugkue
roprouve octatku Tonavea wunu nomaccsl.

[optoune oTxoAbl MOFYT GbiTb B TBEPAOM, XWUAKOM UM MAacTOO6pa3HOM COCTOAHMAX B 3aBMCMMOCTH OT
NCTOYHMKA UX 06pa3oBaHns, HanpyMep B NPOMbILLIEHHOCTHW, CE/TbCKOM X03ACTBE, B NOCENEHUSIX.

[0 NpuHATMA pelleHns 06 MCMNob30BaHUM OTXOAO0B cnefyeT pacCMOTPeTb OCHOBHbIE MPUHLMMbI UX
UCMO/Ib30BaHNs, HanpyMep Heo6X0AMMOCTb NpeABapuTeIbHON COPTUPOBKM 1 pacLUMPEHHbIR aHam3 TeXHO-
NOrMYecKnX NPoL,eccoB No UX MOATOTOBKE. VcnbiTaHNs CBONCTB OTXOA40B CrieAyeT BbINOMHATL A1 TOr0, YTO6bI
COXpaHnTb CTaHAapTHOE KaYecTBO K/IMHKePa, Tak Kak TON/IMBHas 30/1a NOTHOCTbIO 3aXBaTbiBAETCH KNIMHKEPOM.
OkKoHuYaTes/IbHOEe peLleHEe 0 TOM. Kakoli TUN 0TX0A40B OyAeT NPUHST K UCMO/Ib30BAHMID Ha KOHKPETHOM LiEEMEH-
THOM 3aBOAE, HEe MOXET ObITb O4HOTUMHBIM.

Vicnonb3oBaHve roptoymx 0TX04,0B B NPON3BOACTBE LLeMeHTa NOCTOSAHHO YBe/IMYnBaeTCS.

PasnunyHble TMMNbl OTXOA0B MOTYT 3aMeEHATb Cbipbe Y UCKonaemoe TON/NBO B MPON3BOACTBE LiEMEHTa.
3amellleHne TpaguLMOHHOTO TOMNBA roprynMy oTxodamm (B cpegHem Ha 17 %) nokasbiBaeT, YTO UCMOSb30-
BaHVe 0TX0A,0B B Ka4eCcTBE TOM/MBA U CbipbeBbIX MaTepnasnoB B NpoLecce NPON3BOACTBA LLeMeHTa CTaHOBUTCA
06bIYHON MPaKTMKON.

B eBponeickoli LLeMeHTHON MPOMBbILLIAIEHHOCTY UCMNO/b3YI0T 3HAYNTENIbHOE KO/TIMYECTBO rOPHOUNX OTXO-
[,0B Pa3/IMYHOro MPONCXOXAEHUSA, KOTOPbIE HA OTAE/NbHbIX 3aBofax 3ameHsoT Ao 80 % nckonaemoro Tonmea,
YTO CNOCOGCTBYET 06LLEMY CHVXEHMWIO BbIGPOCOB NAapHMKOBLIX Fa30B M 3KOHOMUW UCXOAHBIX IHEPreTU4eCcKux
pecypcos.

B eBponelickoil LeMeHTHON MPOMbILNIEHHOCTU B KaYeCTBE CbipbeBbIX MaTepuanoB Havbonee yacTo
MCNoMb3yT cnefyLline BUAbl OTXOLOB: 30/1a-yHOC, CTaNIENaBUMbHbIA LWNakK, (hOPMOBOYHbI/ NUTElHbI
necok, JOMEHHbIN WNakK, LWaaMbl Leniio3Ho-6yMaXHOro nponsBoAcTea, HedpTecogepxalyme rpyHTbl, MUK-
pPOKpPEMHE3EeM. MUPUTHbIE Orapku, CUHTETUYECKMiA rnnc (0TXoA Aecynbgypmsauny ra3os u nponssoacTaa ooc-
(POPHOW KNCNOTHI).

[pyrve otxoAbl, Tak Ha3blBaeMble «[06aBK1 NPU U3MeNbYeHUM», MOCTaBAAIOTCA Ha 3aBOAbl, e peanu-
30BaHbl NPOLLECChl U3MEesIbYEHUA UK CMeLLMBaHNSA. 30/1a-yHOC MOXET NPUMEHATHLCA Kak Cbipbe Npu nosyye-
HVM KNTMHKepa (B OCHOBHOM KakK KOMMOHEHT, COAepXaLlinii okcug antoMUHMS) 1 Kak fobaska npy n3MesibyeHnm
npu nNpon3BoAcTBe LemMeHTa. OHa MOXeT 3aMeHATb A0 50 % nopTnaHgueMeHTHOro KinHkepa. bonee toro,
COBpPeMeHHble No60YHbIEe NMPOAYKTbI MPOU3BOACTBA r1nca camu no cede NpUrogHsl ANA UCMOMNb30BAHUSA B
KayecTBe CcyNbgaTHOro KOMMOHEHTa.

Ha npoTshkeHun mHorux net B CCCP, a3atem BCHI v B Poccuiickoii ®efepaunm geinctsoBan O4uH CTaH-
AapT Ha uemMeHTbl: FTOCT 10178—85 «lopTnaHAaueMeHT 1 WwiakonopTnaHaueMeHT. TeXHn4eckume ycrioBus».
3artem 6b1IM pa3paboTaHbl M BBeAeHbl ocHoBononarawwme FOCT 24640—91 «[lo6aBku Ans uemeHToB. Knac-
cucpmkaumsa» n FOCT 30515—97 «LlemeHTbl. O6LMne TEXHUUYECKNE YCNIOBUA».

C 1 ceHTA6ps 2004 roga NoccTpoem Poccuu BBeZeH B Ae/iCTBUE B KAYECTBE HALMOHaIbLHOIo cTaHAapTa
Poccuiickoin degepaumm mexrocygapctBeHHblli ctaHgapT FOCT 31108—2003 «LleMeHThl obuiecTponuTenb-
Hble. TeXHUYecKkre ycnoBus», KOTOPbIA rapMOHM3MPOBAH C OCHOBHLIM €BPONECKUM CTaHAaPTOM B AAaHHO

v
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cpepe geatenbHocTu: EN 197-1:2000 «LlemeHTbl. YacTb 1: CocTaB, TEXHMYECKME TpeboBaHNs 1 KpUTepum
COOTBETCTBUS OObIUYHBIX LLIEMEHTOBY.

B ocHoBY HacTosiLLero ctaHgapTa nonoXeHsl AaHHble, npeAcTasnieHHble B CnpasoyHunke EC [1]. npeg-
cTaBnsoLLeM COO0 PyKOBOACTBO MO MPUMEHEHUIO HaNYYLLINX AOCTYMHbIX TexHonoruin (HAT) B LLleMeHTHOA
NpOMbILLIeHHOCTH. Mpun paspaboTke HaCToALWEro cTaHjapTa Takke UCnosib3oBanca HeouuymanbHblinl nepe-
BOJ, Ha pycckWil A3blk CNpaBOYHOro AOKYMEHTa MO HaunyyllMMm AOCTYNHbIM TEXHOMOrMAM «Ipon3BOACTBO
LleMeHTa, M3BecTu n okcuga marHusa. 2009». ocyLLecTBNEHHbIA NPOEKTOM «[apMOHM3aLUs 3KOTOTMYECKNX
ctaHgapTtoB '3C Il. Poccusa» Bpamkax MNporpammel coTpygHuyectsa EC — Poccus (no cornacoBaHuto ¢ EBpo-
nevickoin Komuccuei).

HacTosAwwuii ctaHaapT, rapMOHU3MPOBAaHHBI C HOpMamy eBPONenckux oKyMeHToB [11—(2]. He NpoTuBo-
peunT paHee MPUHATLIM HaLMOHa/IbHBIM CTaHJapTam, yuyuTbiBaeT UX TpeboBaHus, NONOXEHNA U BBOAUT B
HauMoHa/bHY0 CUCTEMyY CTaHAapTOB B cdhepe Npou3BOACTBa LieMeHTa eBponeiickne pekomeHgauun no HAT.
4YTO AO/MKHO 06ecneynTb NOBbILEHNE 3HEPrOah(PEKTUBHOCTU M 3KOMTOTMUYECKON 6€30MacHOCTM LLEMEHTHOTO
npoun3BoACTBa.
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HALULMWOHANBbHBLIN CTAHAAPT POCCUWNCKOMWN GELEPALUMN

PecypcocbepexeHne

HAUNYYWWE AOCTYMHbLIE TEXHOJNIOTMN OBPAWEHWNA C OTXOAOAMWU
B LEMEHTHOW MPOMBbILWNEHHOCTM

AcnekTbl 3pheKTUBHOIO NPUMEHEHUS

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

fatasBegenns — 2013—06— 01

1 O6nacTb NpUMeEHeEHUS

HacToswuii cTaHAapT ycTaHaBMBaAET HanyudLLMe fOCTYMHbIE TEXHOMOMMM 06paLLEHMSA C 0TX0AaMU NpU
Npou3BOACTBE LieMeHTA.

HacTosawuii ctaHaapT pacnpocTpaHseTcs Ha YCTaHOBKU A1 NPOV3BOACTBA LLeMEHTHOIO KMHKepa BO
BpaLLalLLmxcsa neyax npomM3BoaMTeNbLHOCTLIO 60n1ee 500 T/cyT.

HacToswuii ctaHAapT He pacnpocTpaHseTcs Ha UCMOJIb30BaHUE LWAXTHbIX Neveli gns npoussBoacTea
KNMHKepa.

HacTosawuii ctaHAapT He pacnpocTpaHAeTCs Ha TEXHOOMM, CBA3aHHble C 6MOIOTUYECKUMU, XMMUYEC-
KAMW 1 aTOMHbIMUW NPeANpUSTAAMU.

HacToawwuii cTaHgapT npefHa3HayeH A9 UCNob30BaHWsA BO BCeX BUAAX [OKYMEHTaL U u nntepaTypsl,
oTHOCSIWMXCS K chepam obecneyeHns pecypcoctepexeHuns, aHeproadpekTUBHOCTY U 3KoNormyeckoli 6e3o-
NMacHOCTM B npoLeccax X03sCTBEHHOI AeATeNbHOCTY NPy NPOU3BOACTBE LiIEMEHTa.

2 HopmaTtuBHbIe CCbI/IKK

B HacToALWweMm cTaHfapTe UCMO/1b30BaHbl HOPMAaTUBHbIE CCbISIKU HAa cnefyoLme cTaHAapThl:

FOCT P UNCO 14050—2009 MeHemKMEHT OKpyXxatowei cpegbl. CnoBapb

FOCT P 53691—2009 PecypcocbepexeHne. ObpalueHne c otxogamu. Macnopt otxoda I—IV knacca
onacHocTu. OCHOBHble TpeboBaHuWA

FOCT P54097—2010 PecypcocbepexeHue. Hannydwime gocTynHble TEXHONOrMKU. MeTof0Nnorms naeH-
Tudomkauum

FOCT 24640—091 lo6aBku Ana uemeHToB. Knaccndukauns

FOCT 30515—97 LiemeHTbl. ObLme TeXHUYECKME YCNOBUS

FOCT 31108—2003 LiemeHTbl 06LecTponTeIbHbIe. TEXHUYECKNE YCNOBUSA

MpumeyaHue — MNpyUNONb30BaHUN HACTOSALWMUM CTaHAapTOM Lenecoo6pasHo NpoBepUThb JelicTBUE CCbINOY-
HbIX CTAHAApPTOB B WH(POPMALMOHHON cucTeme o6LLEr0 NOMb30BaHUSA — Ha oduumanbHOM caiiTe ®epepanbHOro
areHTCTBa N0 TEXHMYECKOMY PeryipoBaHuio U MeTPOornn B ceTn VIHTepHeT NAu No eXerojHo nsjaBaemMomMy nHdopma-
LMOHHOMY yKa3aTento «HauuoHaNbHble CTaHg4apTbi», KOTOPbI ONYy6AMKOBaH MO COCTOSIHUIO HA 1 IHBApPs TEKyL ero roaa, u
No COOTBETCTBYIOLUM €XeMeCAYHO U3jaBaemMblM UH(MOPMALMOHHbIM ykasaTenam, ony6/nKOBaHHbIM B TeKyliem rogy.
Ecnn cCbiNOYHbI CTaHfapT 3aMeHeH (M3MEeHEeH), TO NPy NoJ/Ib30BAHWU HACTOSALWMM CTaHAapTOM ciefyeT PyKOBOACTBO-
BaTbCA 3aMEHALWNM (M3MEHEHHbIM) CTaHAapTOM. ECnn CCbINOYHbI cTaHfapT oTMeHeH 6e3 3amMeHbl, TO NOJIOXEeHNe, B
KOTOPOM fiaHa CChl/IKa Ha Hero, NpUMeHSeTCst B 4acTu, He 3aTparusBatwoLleil 3Ty CCbi/ky.

N3paHne opuynansHoe
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3 TepMuHbI 1 onpeneneHns

B HacToslem cTaHaapTe MpUMEHEHbl TEPMUHbI C COOTBETCTBYHOLMMU onpeaenieHnsamu no
FOCT P NCO 14050. FOCT P 54097 n rOCT 30515.

4 Hawunyuwive A0CTYNHble TEXHOMOIMM NO 06GpallEHNI0 C 0OTX04aMK
npu NpPoOW3BO/ACTBE LiEMEHTA

4.1 B paHHOM pasfesie yCTaHOB/EHbl 00OLLe pekoMeHAauMn N0 NPUMEHEHNIO HanNyYLNX AOCTYMHbIX
TexHonoruii (HAT) Npy MCnonb30BaHUM OTXOA0B B KA4YECTBE TOMN/IMBA U (M/TM) CbIPbEBLIX MaTEPUASIOB.

4.2 Vcnonb3oBaHWe 0OTX040B B KAYOCTBE TON/IMBA

4.2.1 CneuvanbHO oTobpaHHble roptoyne oTXoAbl NPUemMIeMoil Tenn0TBOPHOW CMOCOBHOCTU MOXHO
1CMosb30BaTh B LEMEHTHON Neyn B3aMeH TpaAuLMOHHOIO NCKONaeMoro TonaMBea, yunTbisas NpuM 3Tom noso-
xeHua FOCT 24640.

4.2.2 OTxofAbl C BbICOKOW TEN0TOM CropaHnsa MOryT 3aMeHsATb B LLIEMEHTHbIX Neyax nepBryHoOe ToNIMBo,
npy 3TOM NOCTOSIHCTBO KayecTBa 0TXOA0B IBNAeTCA 06A3aTeNbHbIM (HanpumMep, focTatouyHas TenaoTta cropa-
HUS. HU3KOE CofiepXXaHune TSXeNblX MeTaioB, X/10pa, 30/bl).

4.2.3 Tpu npon3BOACTBE LeMeHTa NCNO/b3YIOT CneaytoLre ropioyme 0TXoAbl C BbICOKO TennoTol cro-
paHus:

O0TXO0Abl APEBECUHbBI, Bymaru, kapToHa, TEKCTUNSA, NOIMMEPOB:

- oTpaboTaHHble WNHbI/pesnna. pacTBopuTenu;

- MPOMbILUSIEHHbIE WaMbI:

- TOpPOJCKMEe CTOYHbIE BOAbI;

- 0TXOfbl CeNbCKOX03ANCTBEHHOrO NPOM3BOACTBA, Caf0BOACTBA, /IECHOTO0 X03AiCTBa, OXOTbl, pbl6O-
JI0BCTBA,;

- OTXO[bl KOXXEBEHHOIO, MEXOBOTO ¥ TEKCTU/IbHOrO MPON3BOACTBA:

- TBepAble ObITOBbIE OTXOAbI, BK/1OYAA YNakOBOYHbIE, NOSIMMEPHbIE, TEKCTU/IbHBIE, PEBECHBIE OTXOAbI,
makynaTypy:

- 0TXOAbl MPOU3BOACTBA, U3rOTOBJIEHUSA, MOCTABKMN U UCMO/Ib30BAHNSA KPACOK, NaKOB, KNlees, repMeTUKOB
nnp.:

- WAamMbl OT OYMCTKN CTOUHbIX BOA, M BOAONOArOTOBKY;

- yrnepojcofepxatyue otxoabl (Heprecogepxalline 0TXoAbl, 0TX04bl HedhTenepepaboTkm 1 np.);

- 0TX0Abl 06PabOTKN fPEBECUHBI, MPOVN3BOACTBA (DYPHUTYPbLI, ByMaru, kapToHa,;

- MPOAYKTbl 06paboTKM OTXOA0B (Hanpumep, BOCCTAHOBIEHHOE TOM/IMBO N3 OTXOA0B);

- TBepAble 0TX0Abl (HanpumMep, NponuTaHHble peBECHbIE ONUIIKN).

4.2.4 TBeppble roptoyne oTxXoabl

4.2.4.1 Tsepgble roptoume oTXoA4bl MOTYyT 6bITb O4HOPOAHBIMU UV HEOAHOPOAHBIMW CMECSAMU Pa3HO06-
pa3sHbIX KOMMOHEHTOB, TaKMNX Kak:

- 4acTuLy C pa3HO CNOCOBHOCTBLIO K FOPeHunto, HanpuMep bymara, kapToH, NOMMepPbI, pe3nHa, ocTaTku
06paboTKn fpeBECUHbI:

- CMeceli C pas/IMYyHbIM KONMYECTBOM MHEPTHbIX MaTtepranos, CoAepXallmx opraHuyeckme dpaxuuu,
Hanpumep rnecok, KamHu, XXene3ncTble N HeXenes3ncTble MeTas/ibl, OpraHnYeckne BinaxHble matepuaibl:

- LWMH. CMON, MPONUTaHHbIX APEBECHBIX OTXOA0B UM HEONACHBLIX MaTepnanos.

4.2.4.2 Teepable ObITOBblE OTXOAbl AO/MKHbLI MPOKTW MpeABapuTesibHYI0 COPTUPOBKY C BblAe/neHnemM
BbICOKOKaI0PUIiHbIX hpakLnii.

4.2.5 XXupgkvne roproyme oTxoabl

4.2.5.1 Xwnpgkue roptoune oTxofbl NpeacTaBnsAT co60li NpenmyLL,ecTBEHHO 0TX0Abl KNacCoB OMacHOCTH
I—IV. uTo HE06X0AMMO yUNTbIBATL NPV 06PALLEHUN C HUMK, HANPUMEP NPV CKNaAnpoBaHnu, TpaHcnopTupoBa-
HUM 1 Mogaye matepuana, YTobbl NPefoTBPaTUTL BbIGPOCHI OpraHMYyecknx CoeAnHeHn. [1ns aToro uCnonb3y-
I0TCSA, Hanpumep, ucnapuTenu, npuyem cuctema WUcnapeHus 3KCnayaTupyetcs Takum o6pas3om, 4TOObI
06ecneynTb BbIXO OpraHM4yecknx BeL,ecTB TO/IbKO Npu cornacoBaHnmn ¢ paboToit cucTeMbl UcnapeHns n He
BbIMyCKaTb Napbl OPraHMYecknx BeLecTB B BO3yX NPV HOpMasibHOl paboTe, 4TO HE06X0AMMO C TOUKM 3pEHNSA
6e3onacHocTu.

4.2.5.2 YBenunuyeHune ncrnonb3oBaHnsA 6e30nacHbIX roproymx 0TX0A0B ABASeTCSA 60/1ee NPUOPUTETHbIM,
YyeM yBesimyeHve 1Cnosib30BaHNA OTXOA0B KNacCcoB OnacHoOCTH |—IV, 4To cBA3aHO C TeHAEeHUMen pas3Butns
o6LecTBa (yBe/iMyeHne ocaikoB CTOUHbIX BOZ,. KOPMOBOW U KOCTHOW MYKWU, MyHULMNANbHbIX OTXOL0B).

2
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4.2.5.3 3amelleHne TpagULMOHHOTO TOM/MBA FOPYUMU OTX04aMU (B cpefHeM Ha 17 %) cTaHOBUTCS
06bIYHOW MPaKTUKOM MCNONb30BaHUS OTXOAOB B KAYECTBE TOM/IMBA U CbIPLEBLIX MaTepuasioB B npoLecce
06xura KnumHkepa.

4.3 Micnonb3oBaHWe OTXO40B B Ka4eCTBE CblpbeBbIX MaTtepuasnos

4.3.1 Xumunyeckas npurogHoOCTb NUCMONb30BaHUA OTXOA0B B KAYECTBE CbiPbEBbLIX MaTEPUanoB fO/HKHA
6bITb B3anMOyBsi3aHa ¢ obecrneyeHriem TpebyemMoro coctasa Npou3BoAMMOro KivHkepa.

4.3.2 Tpv Ucnonb3o0BaHUM OTXOL0B OKCUbI, cofepXalinecs B HAX. Hanpumep okcuabl kanbuus (Cao),
KpeMHus (Si02). antomuHna (A120 3) nxenesa (Fe2 3). cBA3bIBAOTCA B MpoLiecce 06Xura B KIVHKeP, Kak B Cr1y-
yae 06Xura cbipbeBbIX MaTepuasnos.

4.3.3 TMpupoaHbIMU CbIPbEBLIMU MaTepuanamm, Heo6xoAMMbIMN AN 06pa3oBaHNA XMMUYECKUX COean-
HeHwWiA. ABNAIOTCA MaTepuansl, cogepxalline n3BecTb, KPeMHWA, aTlOMUHNIA NXenes3o, a Takke cepy, Wenoum n
Apyrue anemeHThbl, knaccuduunpyembie no rpynnaM B COOTBETCTBUU C UX XMMUYECKUM COCTaBOM.

4.3.4 MNpvipofHble CblpbeBble MaTepuanbl MOTYT YacTUYHO 3aMEHSATbCA 30/10/ 3MeKTPOCTaHL i
(30n1a-yHOC), OMEHHBIM LUAKOM, CTanenaBUbHbIM LLIAKoOM, (DOPMOBOYHbLIM /IMTEWHbIM MECKOM, LiamamMm
6yMakHOro Npon3BOACTBA, HehTecoAepXalluMy rpyHTaMu, MUKPOKPEMHE3EMOM, NMUPUTHLIMU OrapkaMu, CUH-
TeTUYeCKUM rmncom (0Txo4om Aecynbdypur3anmmn razos 1 nponssoactea ocOpPHOW KUCIOTbI).

4.3.5 [lpyrmne oTxofbl BkayecTBe 406aBOK NPU U3METbYEHNN NOCTABAAIOTCA Ha 3aBOAbI, e NpoBoAATCA
n3mMesibYeHve Unn CMeLlBaHne CbipbOBbIX MaTepunanos.

4.3.6 30na-yHoC MOXeT 3aMeHATb A0 50 % nopTtnaHALeMeHTHOro KNnMHKepa 1 NPUMEHATLCA Kak Cblpbe-
BOW mMaTepuan npu Noaly4yeHun KnnHkepa (B OCHOBHOM Kak KOMMOHEHT, CoAepXalluii OKCua antoMnH1N) 1 Kak
fob6asKa npv nsmenbuyeHnn Ana NPon3BoOACTBA LEMEHTA.

4.3.7 CoBpemeHHble N060YHbIE NPOAYKTbI MPOM3BOACTBA rMnca NPUrofHbl camu no cebe Ans Ncnosnb3o-
BaHWs B Ka4eCTBe CyNb(haTHOro KOMNOHEHTA.

4.3.8 BTtabnuue 1npeacrasneH nepeyeHb 0OTXOA0B, K1acCUULnpoBaHHbIX N0 UX XUMUYECKOMY cocTa-
BY. UCnosib3yembix B EC B kauecTBe CbIpbeBbIX MaTepNasioB B LLEMEHTHbIX Neyax.

Ta6nunya 1— MNepeyeHb 0TX0A0B, NpuMeHaeMblix B EC B kayecTBe Cbipbe€BOro Matepunana, pacnpefeseHHbix no pas-
NNYHBIM FPynnam B COOTBETCTBUN C UX XMMUYECKUM COCTaBOM

Ipynna CbipbeBbIX MATEPUAIOB OTX0fpl, NPUMEHSIEMbIE B KAYECTBE ChIPLEBbLIX MATEPNaIoB
Mpynna, cogepxaujas Ca MpoMbiWNeHHas U3BeCTb (OTXOA4bl U3BECTHAKA). VI3BECTKOBLIN WaMm.

Wnam kap6upga kanbuma.
Ocafikn CTOYHbIX BOA, o6pasyoLmecs npu BoAONOATOTOBKE

Fpynna, cogepxawasn Si ®OPMOBOUYHbIA NUTENHbI Necok.
Mecok
Fpynna, cogepxawas Fe [OMEeHHbIVi N KOHBEPTOPHbIN WNak.

NInpuTHbIE OTapKu.
CuHTEeTHYeCKMii remaTuT.
KpacHble wnamsl

Ipynna, cogepxauwana Al MpoMbIWNEeHHbIE WNambl
Fpynna, cogepxauwan St-Al-Ca 3ona-yHoc.
W naku.

Menkune oTceBbl Apob6neHns, 3eMna (TPyHT)
Ipynna, cogepxawasa S MpOoMBbILLINIEHHbIE TUMCOBbIE OTXOAbI

Fpynna, cogepxauwas F CaF*. wnambl nocne dunbTpayun

4.3.9 Mofo06HO 30/1€ U3 06LIYHOTO TOMINBA 30/1a FOPIOUYNX OTXOA0B 06ecneynBaeT NnonyvYeHne MnuHepa-
0B K/IMHKepa.

4.4 B Tabnmue 2 npeacTaBfieH KpaTkuii nepeveHb pekomeHayembix HAT npu o6palleHnmn c oTxogamm B
LLleMeHTHOV NPOMbILIEHHOCTH, 60/1ee NoApo6HOEe onncaHne KOTopbIX NPeAcTaBeHO B NOCNEAYIOLNX pa3se-
nax HacTosLWero ctaHgapra.
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Ta6nuuya 2 — MNepevyeHb HAT. NpUMEHAEMbIX B LEMEHTHOW NPOMbILWIEHHOCTH

HaumeHoBaHne npouecca, e
Hawnyulas gocTynHas TexHonorus
«mTOPOM npumMmeHseTca HAOT
KOHTpONb kayecTBa OTXO- - MNMpumeHeHne cucTembl obecneyeHns kavecTBa. [lo3BonseT rapaHTuposaTb
nos CTabuWNbHOCTb XapaKkTepPUCTUK OTXOA0B U NPOBOAUTL aHaNN3 No6biX OTXOAOB, KOTO-
pble MOTyT 6bITb MCMO/Ib30BAHbI Kak CbipbeBOl MaTtepuan u(nau) ToNINBO B LLEEMEH-
THOV neuu, B COOTBETCTBMM C 3aAaHHbIMWN napamMeTpamMu/kpuTepusiMn. NOCTOSIHHOEe
KayecTBo; husnyeckne KpuTepuun, HBNPUMEP CNOCOBHOCTbL K 06pasoBaHuio BblIGPO-
COB. Hanuuue rpybbix YacTul, peakuMoHHaA CNOCOGHOCTb, 06XUraemMocTb U Kasno-
pPUIAHOCTD.
- KoHTponb napameTpoB Ans Nw06bIX OTXOA40B, MCMNOMb3yeMblX B KayecTse
CbipbeBOro MaTepuana u (MW1K) TONAMBa B LeMEHTHOI neyn. Mo3BonsieT OLEHUTL CO-
[lepXaHue ranoreHoB, HEKOTOPbIX MeTannoB (Hanpumep, KaAMUs, pTyTH, Tannaus),
cepbl, o6l ee cogepxaHne ranoreHos.
- MpnmeHeHne cucTembl o6ecneveHna KayecTsa /1A Kax/joro otxoja, nogasae-
MOro B TEXHOMOTMYecknii npouecc

Mopgaya 0TXOA0B B LLEMEH- - Mopavya 0TX0A0B, coAepXalux nNeTyyne opraHuyeckme coefWHeHUs, C noj-
THYI0 neub fepxaHnem Heo6xoANMOI TemMnepaTypbl 0 UX NOCTYN/IEHUS B 30HY KaflbLMHMPOBa-
HUA.
- O6ecneyeHune BpeMeHu Npe6biBaHNA ra3oB BO BTOPUYHOI 06XNrOBOI cnucteme
6onee 2 c npu Temnepartype Bbiwe 850 “C.
- Mpu cXnWraHMm onacHbIX OTXOA0B C cogepxaHnem 6onee 1% ranoreHcoaepxs-
LLMX OpraHnyecknx BelecTs (BblpaXeHHbIX Yepes cofepxaHne xnopa)obecneyeHune
BpeMeHU npebbiBaHNA ra3oB BO BTOPUYHOW 06XUTrOBOI cucteme 6onee 2 ¢ npu Tem-
nepartype Bbiwe 1100 “C.
- O6ecneyeHne NOCTOSIHHOW U CTabuUNbHOI NnogaynM OTXOA0B B Neyb.
- MpekpalieHne CXuraHns 0TX040B B PexXume po3xura n oxnaxgeHuns (3anycka
nocTaHoBa) neuu, korga Heo6xoaumas TemnepaTtypa v Bpems npebbiBaHNa MaTepu-
ana B neun He MOryT 6bITb 06ecneyeHsbl

Mepbl 6e3onacHocT npu - MNpumeHeHne mep 6e30MacHOCTM NpU 06palLeHUN C ONaCHbBIMU OTXO4aMU, Ha-
MCMNO/Ib30BAHNMN ONACHbBIX OTX0-  MPUMeEpP NpU UX CKNaAMPOBaHUM U (UNN) Nofade BMeYb, a Takke NCNosb30BaHNe Mep
nos npeAoCTOPOXHOCTM NPU PYUHbIX OMepaunsx, CBA3aHHbIX C NPUKPensieHneM 3Tuke-

TOK. KOHTpO/sieM, 0T60pOM Npo6 ¥ NCNbITAHNEM OTXOA0B

oTxoAbl npoussoactea/ - MoBTOpHOE Mcnonb3oBaHue COOGPaHHbIX NblIe06pa3HbIX BEWECTB UAN UX UC-
no6ouHble npoAayKTbl nonb3oBaHue B APYyrux npomM3BOACTBEHHbIX Npoyeccax, ec/im 3To0 BO3MOXHO
4.5 Mpounssognmble c npumeHeHnem HAT, yCTaHOBNEHHbIX B HACTOALLEM CTaHAapTe, LLeMeHTbl AO/IXKHbI

cooTBeTcTBOBaThL Tpe6oBaHmaAM FTOCT 31108 1 U3roToBAATHCS MO TEXHO/IOTMYECKON AOKYMEHTaLUN (TEXHONO-
TMYecKUM perfiaMeHTam u ap.), yTBepPXAEHHON NpeanpusaTUEM-U3TOTOBUTENEM.

5 OCO06eHHOCTU UCNO/Ib30BAHUSA FTOPHYUX OTXOA0B

5.1 TexHONOornm noAroTOBKM FOPHUNX OTXOA0B B 60/1bLLION CTENEHN 3aBUCAT OT TUNA OTX0A40B M TpeboBa-
HWI LEMEHTHO NPOMBbILLIEHHOCTH.

5.2 OHWM 13 OCHOBHbIX TPE6OBaHWiA, NpoMCTEKaLWMNX U3 cnocoba TPaHCNOPTUMPOBaHUS MaTepuana un
TMna UCNonb3yeMoii ropesiku, ABAsieTcs nojgadya oTXoA0B TONAMBA B Neyb. B rnaBHoli 06Xunrosoli cucteme (Ha
ro/IOBKE Neyun UAn BbIXOLHOM OTBEpPCTUM, BAYBaHWE ToNMBa Yepes (hopCyHKy) BbiCOkas abpas3nBHOCTb OTXO-
[10B. HanpyMep BbICYLLUEHHOrO LWiaMa, U HecTaHAapTHas hopma yacTul, U X pa3Mepbl MOTyT NPUBECTM K 3KC-
nnyaTtayMoHHbIM npo6aemam.

5.3 Wcnonb3oBaHWe MHEBMATUYECKOW CUCTEMbl TPAHCMOPTUMPOBAHWS FOPHOYMX OTXOAOB MNO3BOMSET
n3bexaTb NOBPEXAEHNSA 1 3aK/TMHUBAHUS BPaLLaOLLMXCS YacTel, Tak Kak MTHeBMaTMyeckas cuctema oyHKLMo-
HUpYeT 6e3 ABMXYLLMXCA YacTell.

5.4 BaxHO f06UTbCS CHUXEHWS pa3MepoB 1 Ae3arfioMepammn roptoumx oTxoh0B (06bI4HO pasmep oka-
TbiWeWR He AO/KEH NpeBbIWAaTh 25 MM). KpynHble YacTulbl Bbi3bIBAKOT HEOGXOAMMOCTL NPUMeHeHus 6onee
MOLLHbIX MHEBMATNYECKNX KOHBEEPHbIX IMHUI 1 BEHTUNATOpOB. CpeaHee ynaoTHeHWe npu cnaboli arnome-
pawumm okaTblWed cnoco6CTBYET YyULLEHNIO TEKYYECTM TOM/IMBHbIX OTXO0B Y 06/1EMYEHUI0 UX J03UPOBKMU.
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5.5 OrpaHnyeHns pa3mepoB 418 TBePAbIX TONNBHbIX OTXOA0B HECYLL,ECTBEHHbI 4719 BTOPUYHOW 06XK-
roBOW cUCTEMbI (TON/IMBO NOJAETCS B NeYb Yepe3 BMYCKHOE OTBEPCTME MEXAY NEYbO U HUXKHUM LMKIOHOM UN
KanbuuHaTopoM). pu 3TOM MOXeT ObiTb BBEAEHA 4Yepe3 BMYCKHOe OTBepcTMe 6e3 pasgeneHvs uenas
NOKpbILLKA.

5.6 BuacTu TpeboBaHuii K Ka4ecTBY roptoYMX OTXOA0B M BXOAHOTO KOHTPO/ISt OTXO/Abl, UCMO/Ib3yEMbIE B
LeMeHTHbIX Nevyax B kKayecTBe TOM/IMBa, AO/KHbI:

- obnagatb CTaHAAPTHLIM KA4eCTBOM (MOCKO/IbKY TOM/IMBHBIE 30/1bl MOJTHOCTbIO CBSA3bIBAKOTCS C 06paso-
BaHWEM KNHKepa):

- OKa3blBaTb MUHUMaJ/IbHOE HeraTBHOE BO3AENCTBME Ha COCTaB K/IMHKEPa;

- He NpMBOAUTL K 06pa30BaHMI0 AOMNO/THUTENbHbIX BbIGPOCOB B aTMoCHepy.

5.7 [nsA rapaHTUpoBaHUs TpebyeMblX XapakTepUCTHK rOpHYnX OTXOA0B B 06ecneyeHune ctabunbHocTu
Mx KayecTBa cnefyet UCMNob30BaTh CUCTEMY MEHEKMEHTA KavyecTBa, KoTopas BKIoYaeT B cebs 0T60p nNpoo,
MX NOArOTOBKY, aHaNIN3 U BHELLHWIA KOHTPO/b.

5.8 TennoTBopHas CNOCOGHOCTb FOPHYUX OTXOAOB U3MEHSAETCA B LUMPOKMX npegenax — OT 3 Ao
40 MIx/kr. MnpoBasi npakTuka nokasblBaeT, YTO Ten/10TBOPHasA CNOCOBHOCTbL 06bLIYHOMO TOM/IMBA B CPeAHEM
coctaBnset 26— 30 MIx/xr gna yrna n 40—42 MOx/kr 4ns masyTa, a Ten/I0TBOpHasA CMOCOGHOCTb 06bIYHbIX
TBEpAbIX roprounx otxonos — 8,5 M/Kr. MTONLKO TENI0TBOPHAs CMOCOBHOCTbL MOMMEPHbLIX OTX0A40B A0CTU-
raet 17—40 MIOx/kr.

B Ta6nvue 3 npuBefeHbl TUMWYHbIE 3HAYEHUS BENNYUH TENIOTBOPHON CNOCOBHOCTM HEKOTOPbIX BUA0B
roprYrx 0TX040B.

Ta6nuua 3— TennoTBOpHas CNOCOGHOCTb HEKOTOPbLIX BUAOB FOPIOYNX OTXOL0B, UCNOMb3yeMblX B CTpaHax — une-
Hax EC

TWNbl rOprOYMX OTXOL0B (OMACHBLIX M HEOMACHbLIX} TennoTBopHas CNOCcoO6HOCTb. Kk/ler
[peBecuHa Mpu6nusutenbHo 16
Bymara.kapToH 3—16
TekcTunb No 40
Monumepsbl 17—40
lFoptoune dpakumm nocne COpTUPOBKN GbITOBLIX OTXOL0B 14—25
PesnHa/wuHbl Mpu6nusutenbHo 26
MpomblLWNEHHbIE WAaMbl 8— 14
Ocafkv MyHUUMNANbHbIX CTOYHBIX BOA 12— 16
MuuieBble 0TXOAbl U XUPblI XUBOTHOTO MPOUCXOXAEHUA 14— 18. 27— 32
KopmoBas mMyka (KkOCTHas Myka) 14—21.5
Yronblyrnepogcoaepxatine oTXoAbl 20—30
CeNnbCKOX03ANCTBEHHbIE OTXOAbI 12— 16
Teepable 0TX0Abl (MTPONUTaHHbIE APEBECHbIe ONUIKK) 14—28
PacTtBopuTenn n oTHOCAWMECH K HAM OTXO/bl 20—36
HedpTb 1 HedTAHbLIE OTXOAbI 25—36
BUTYMHbI cnaHel Ha 0OCHOBe TON/IMBHON cMmecu (85—90 % 6MTYMHOrO cnaHua) 9.5
Ocapku CTOYHbIX BOA (BNnaxHocTb 6onee 10 %) 3-8
Ocapku CTOYHbIX BOA (BNaxHocTb MeHee 10 %) 8—13

5.9 KoHueHTpauus TSXeNnblx MeTasoB B roproUYmnx oTxomax

5.9.1 BaxHoli xapaKTePUCTMKOI N NapamMeTpPOM roproYnx 0TXOA0B SIBASAETCA HapsiAy C BE/IMYMHON Ten-
NIOTBOPHO CMOCOGHOCTH Takxe CoAepXaHne BoAbl. Cepbl, X10pa, TXEebIX MeTan10B (0CO6EHHO PTYyTH U Tan-
Nns) 1 307bl. JoNyCTUMO MCNONb30BaTb OTXOAbI C BbICOKUM COLEPXaHWEM 30/bl.

5.9.2 KoHUeHTpauma TaxXe blX MeTas/IoB U3MEHSAETCA B 3aBUCUMOCTM OT MPOUCXOXAEHUA OTXOA0B.
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5.9.3 Mcnonb3yembie CUCTEMbI KOHTPO/A KayecTBa NPeMmyLLecTBEHHO CAIOKYCMPOBaHbl Ha cofepxa-
HVUM MEeTasIoB B FOPHOYMX OTXOAAX.

5.9.3.1 Bcnyyae MCnonb3oBaHUs 0CafKOB CTOYHbIX BOA NN APEBECHbLIX 0TXOA0B HEO6XOANMO perynap-
HO KOHTPO/IMpPOBaTb COAEpPXaHue PTyTU.

5.9.3.2 1nAa npoBepku KauyeCTBEHHbIX XapaKTepuUCTUK OTXOAOB KaccoB onacHoctu |—IV fosmkHo
1cnonb30BaThCA cneuunanbHoe nabopaTtopHoe o6opyaoBaHme.

5.9.4 LlenecoobpasHa pa3paboTka nepeyHeli MakCMManbHO AOMYCTUMbIX KOHLEHTpauui TaXenbiX
MeTasfIoB A8 0TXOA0B, KOTOPbIE UCMO/bL3YIOT B KAYECTBE TOMNMBA WU CbIPbEBbLIX MaTepunasnos.

5.9.5 KpuTepuu no ncnosib30BaHuIo roproyumx 0TX040B C pas/iMyHbIM COAEepPXaHNEM TXKebIX MeTas/ioB
NMPVIMEHSIOT C yYETOM KOHKPETHOW cuTyauumn 1 MeCTHbIX YCI0BUIA. Takne KpuTepum BKIOYatoT B cebs:

- HauuoHabHy0 MONNTUKY Y 3aKOHOAATENbCTBO MO OXPaHe OKpyxXatoLei cpeabl;

- 3HAYMMOCTb B/IMSTHUA LLIEMEHTHOI MPOMBILLNEHHOCTU Ha OKPYXXaIOLLLt0 Cpefly B KOHTEKCTE permoHasib-
HOro pasBuUTWSA MPOMbILLIIEHHOCTH;

- ycunus, Hanpas/ieHHble Ha rapMOHM3aLNio PErMOHabHbIX 3aKOHOB 1 CTaH4apTOB NOOXpaHe OKpyxalto-
Lieli cpeapl;

- YPOBEHb 3arpA3HALMX BELECTB B TPAAWNLMOHHbIX Cbipbe 1 0TX04aX:

- YCNoBusA Npou3BOACTBA U BbIGPOCH!;

- anbTepHaTUBHble MeTOAbl 06€3BPeXMBaHNA OTXOAO0B;

- TpeboBaHUA K KAYECTBY LIeMEHTa;

- HEeo6X0AMMYI0 MAHUMAsIbHYI0 BE/IMYNHY TEMIOTBOPHOM CMOCOBGHOCTY rOPHOYNX OTXOA0B.

6 MoAroToBKa roplYnx 0TXO0A0B Nepej Ux UCNosib30BaHWEM B KauecTBe
TON/MBa NMpW NPOU3BOACTBE LieMeHTa

6.1 MoAroTOBKY pas3/InyHbIX TUMOB FOPHYUX OTXOAOB UM OTXOL0B, COAEPXKALLNX BbICOKOKANOPUiiHbIE
dhpakuun, 06bIYHO OCYLLECTBAAIOT 3a Npejenamun LeMeHTHbIX 3aBOf0B, Kak MpaBwuio, Ha cneuuanbHbiX
3aBofjax.

6.1.1 OTxofbl 06bIYHO NOArOTaBAMBAKTCA MOCTABLLMKOM WU OpraHusaumsaMu, cneynannsvpyowumm-
CA Ha npefBapuTenbHoO 06paboTke OTXOA0B, MCNO/Mb3YIOLWMMMN CrelnanbHble YCTPonCcTBa 1 060pyaoBaHmne
A5 NoyYyeHns nNpoAykTa, NPUro4HOro A8 NCNosib30BaHUs B LLEMEHTHbIX nevax 6e3 4onoHUTEeNbHOR nogro-
TOBKW Ha LLeMEeHTHOM 3aBoje.

6.1.2 lMepep ncnonb3oBaHWeM B LLeMEHTHbIX Neyax 0TX0Abl AO/KHbI PerynspHoO NpoBepsATbCA U aHau-
31poBaTLCA NEPCOHANIOM LLIEMEHTHOr0 3aB0ja.

6.2 TexHOM0rMn NoAroTOBKM M CMeLLMBaHNA OTXOA0B ONpeAeIeHHOro kayecTBa 3aBUCAT OT XxapakTepuc-
TVK BBOAMMOTO MaTepuana v TpebosaHuii notpebutens.

6.3 [laxe o4HOTUNHbIE OTXOAbI Nepes nx NpyuMeHeHnemM obpabaTbiBaloT U CMELUNBAIOT B CneLuasnbHbiX
ycTaHoBkax Ans obecnevyeHns ogHOPOAHOCTN CMECH U MOCTOAHCTBA TEPMUYECKNX CBONCTB M XMMUYECKOro
cocrasa.

6.4 TonbKo B HEKOTOPbIX C/yYasix MOXHO MCMNO/b30BaTb OTX04bl 6e3 npeaBapuTenbHON 06paboTky,
HanpvmMep oTpaboTaHHble aBTOMOGW/IbHbIE WWHBI U Macna.

6.5 Jlto6ble HeoAHOPOAHbIE OTXOAbI (CMEeChb TBEPAbIX 0TXOA0B U3 PA3/INYHBIX MICTOUYHMKOB UM OTO6PaH-
Has dhpakL s 3 CMeLlaHHbIX TOPOACKNX 0TX0A0B) TPE6YIOT NOBbILLEHHOr0 KOHTPONA AN 06ecneyveHns Hagex-
HOro kavecTsa.

6.6 MoAroToBKa TBEPAbIX TOPOUYNX OTXOA0B

6.6.1 OTxo4bl, BKIOUASA CMeLlaHHble MyHULMNAbHbIE OTXOAbl, CMELlaHHble KOMMEPYECKUE OTXOfbl
UNN 0TXOAbI, 06pasylolmecs Npu 4eMOHTaxe 34aHuii U COOpPYXEHWI, [OMKHbI NPOWTN NpeABapUTeNIbHYIO
06paboTKy AN BblAeNeHUs BbICOKOKaTOPUIAHbIX hpakLuii.

6.6.2 CTeneHb npeaBapuTenibHO 06paboTky 0TXOL0B (COPTMPOBKA, APOGAEHNe, NOArOTOBKA OKaTbl-
LIeit) 3aBNCUT OT 061aCTN NPUMEHEHNS FTOPHOYMX OTXOA0B.

6.6.3 TexHonorMm NoAroTOBKM FOPHOYMX OTXOA0B B 60MbLLON CTENEHN 3aBUCAT OT TUNOB OTXOA0B U Tpe-
60BaHUI LEMEHTHOW NPOMBILLIEHHOCTMU.

6.7 ToAroToBKa XUAKUX TOPOYUX OTXOL0B

6.7.1 Xungkue ropioume oTxofbl 06bIYHO NMPUTOTOBASAIOT NOCPEACTBOM CMEeLMBaHUA OTPaGOTaHHbIX

pacTBopuTeneii, Kpacok U HedTecodepXallnx 0TX040B, UMEILWMX COOTBETCTBYIOLLYI0 BE/IMUMHY TENOT-
BOPHOIi CNOCOGHOCTMW.

6
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6.7.2 )Xngkune roproume oTXoAbl NPefcTaBNsAT CO60V NPenMyLLeCTBEHHO OTX0/bl KN1accoB ONaCHOCTU
—IIl. 4To HeO6X0AMMO yunTbIBaTL NPU 06PALLEHNM C HUMW, HAMPUMEP NPU CK1aaMpPoBaHUN, TpaHCNopTUpOBa-
HWKU 1 Nogaye matepuana, YtToobl NPefoTBPaTUTL BbIGPOCH! OPraHNYecKnX COeMHEHNA.

6.7.3 [ns npefoTBpalleHns BbIGPOCOB OpraHnyYecknx cCoegnHeHNn NCNob3YTCA, Hanpumep, ncnapu-
Tenn: cuctema MCnapeHus akcnayatupyeTcs TakMuM obpa3om, 4yTobbl ob6ecneunTb BbIXOA OpPraHuyecKmx
BeLLecTB TO/IbKO MpPU COrnacoBaHun ¢ paboToi cucTembl MCNapeHus 1 He BbiMyckaTb Napbl OpraHuyeckunx
BeLLeCTB B BO3AYX NPU HOPMasIbHOW paboTe, YTO HEO6XOANMO C TOUKM 3peHNs 6e30MacHOCTy.

6.7.4 TexHnyeckue HOpMbI /15 XUAKUX TOPOYUX OTXOL,0B, MOCTaBASAEMbIX HA NPeAnpusATne, ycTaHas/In-
BaloT, Kak Npasunsio, B TEXHUYECKNX YCNOBUAX NPeanpuaTus.

6.8 CknagMpoBaHue U TpaHCNopTMPOBAHME FOPOUYNX OTXO40B

6.8.1 HeobxoAumo yunTbiBaTb ObICTPOE pa3BUTUE PbIHKA FOPHOYNX OTXOA0B, B CBA3UN C YEM LIeN1IeCco06-
pa3HO MpOeKTMPOBaTb MHOroueneBble Cknaabl/NpeanpuATUA No nNpefBapuTesbHOW NOArOTOBKE TOPHUMUX
OTXO/,0B.

6.8.2 [1nA camoBO3roparoLLnXCcs roptoynx 0TX0A0B [0/MKHbI 6bITb NPEAYCMOTPEHbLI CNeLnasbHble Mepbl,
0C06€EHHO BCyyae UCnonb30BaHNA OTXOA0B, 40CTaBEHHbIX C MPEANPUATUIA N0 NpeBapuUTeNbHOV NOArOTOB-
Ke 0TXO0,0B 1 UX COPTUPOBKE Ha dpakLynu.

6.8.3 lMpeaBapuTesibHO NOATOTOB/MIEHHbIE FOPOYME 0TXO4bl CKNaAUPYIOT Ha LeMEHTHOM 3aBoje, rnocie
Yero nofatT B LLEMEHTHYIO NeYb B COOTBETCTBUU C NapameTpamu 3KCnayaTaLnoHHOro pexvma.

7 O6GopyaoBaHWe A1 CKUTAHUS OTXOLO0B MNPV NPOU3BOACTBE LiEeMeHTa

7.1 BpefHble BellecTBa fyylle afcopbupyoTcsa MatepmasioM U KIMHKEPOM BO BpallaloLLnXCcs nevax,
yeMm B eyax gpyroro Tuna, Hanpumep B LUAXTHbIX.

7.2 YCnoBus ropeHus BO BpallatoLlelicst neum o6ecneynBardT HU3KYH KOHLEHTpaLUo BbIGPOCOB NOMNX-
NIOpPUPOBaHHbIX ANH6EH304MOKCUHOB 1 AN6eH30DypaHoB.

7.3 Xnop MOXeT oka3blBaTb HEFaTMBHOE [eliCTBME Ha NpoLecc Npov3BOACTBa, NO3TOMY npuemaemMas
KOHLEHTpaLMs X/iopa B ropoymx 0TXo4ax 3aBNUCUT OT KOHCTPYKLMOHHBIX 0CO6eHHOCTel 060pya0oBaHNsS U ycTa-
HaB/IMBAETCA B TEXHUYECKNX YCNOBUSAX.

7.3.1 KoHueHTpauus xsopa Ao/HKHa NnogaepXuBaTbCs Ha MUHUMalbHOM YPOBHE B Liensx npeforespa-
LLleHMS BO3HVKHOBEHWSA 3KCM/TyaTaunoHHbIX NPO6/1eM NEYHOW CUCTEMbI, HANPUMEP 3arpA3HeHns Ten1006MeH-
HuKa.

7.3.2 B cny4yae MOBbILWEHHOrO KOMYeCcTBa x/iopa Heo6XxoAuMo nprMeHeHne 6alinacHoli cuctemsl B
Lenax npefoTBpaLLeHNs 3arpsi3HeHNs Ten1006MeHHKKa 1 0OCTaHOBKU npoLecca.

7.3.3 [onycTumas KOHUeHTpauus xaopa Haxoautcsa B npegenax 0.5 % — 2 %.

8 Oco6eHHOCTM BBOAA FOPHOYNX OTXOL0B B LLEMEHTHY Neyb

8.1 OTxofabl, NnpegHa3HavYeHHble A1 CKUraHus, 4O/KHbI ObITb NPOBEPEHbI HA NOTEHLNANbHYH0 BO3MOX-
HOCTb BblA€/IEHUS U3 HUX OpPraHNYecKNX COeAUHEHUI 1 COOTBETCTBEHHO A0/MKHA ObITb BbibpaHa Touka BBoAa
Martepuasna B LEMEHTHYI Neyb, TO ecTb ropenka. OTpaboTaBLUNA INTEHbIA NeCOK MOXET NoAaBaTbCs B Neyb
yepes BXOAHOW naTpy6oK.

8.1.1 OcTaToK OpraHM4yeckoro BeL,ecTsa, UCNonb3yemMoro A8 XMMUYECKOro CBA3bIBAHUA Mecka, A0/-
XeH 6bITb pa3noxeH Ha cocTaBnsAwL e B nogorpesarterne.

8.1.2 TpeaBapuTENbHOE N3YYEHME NUTERHOIO NIecka U OTAEeHNE ero OT NbIIN AO/KHbI NPOBOAUTLCS B
LeNIAX CHKEHUA cofepXaHns TAXeNbIX MeTasoB.

8.1.3 BBepeHue NpoMmbILL/IEHHOTO r1nca 1 30/1bl-yHoca B LEMEHT MOXET OCYLLLeCTBIATLCA HA yCTaHOBKe
ANs cmelleHns. TeNIOTBOPHYH CNOCOBHOCTL 30/1bl-yHOCa, 6oraToli yrnepoom (KoIM4yecTso KOTOPOro MoXeT
pocturatb 20 %). yuuTbiBalOT B NpOLEecce NoyyYeHus KIvHKepa.

8.2 [ins BBOAA TONAMBA B LLEMEHTHYI0 MeYb MOryT 6bITb UCMO/Ib30BaHbl pa3/nyHble TOUKM BBOAA. DTN Xe
TOUKM TaKXXe MOTyT 6bITb UCNOb30BaHbI 415 NO4AYY FOPHYNX OTXO4,0B B KayecTBe TONMBa.

8.3 Cnocob BBOAA roptoUMx 0TXOA0B B LLEMEHTHYHO NeYb MOXET Oka3aTb B/IMSHNE Ha XapakTep obpaso-
BaHMA M cocTaB BbI6GPOCOB. O6GLIYHO pas/ioXKeHe FOPHYMX OTXO40B NPOUCXOAUT MPU NMPOXOXAEHMM Yepe3
BbICOKOTEMMNEPATYPHYH 30HY NeYU, TO eCTb B MEPBUYHOI 30HE FOPEHUS], HaXoAsLLelnca psAoM C MECTOM Noja-
4Yun TOM/IMBA Yepe3 rnaBHyIo ropesky. Yto kacaeTcagpyrux Toyek nogayv Tonavea, ToTyTTemnepaTypa v Bpems
npe6bbiBaHUA OTXOL0B 3aBUCAT OT KOHCTPYKL MM NeYn 1 pexuma ee akcnayaralmm.
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8.3.1 OTxofbl, KOTOpblE NOAAITCA Yepes rnaBHyo ropenky (rnaBHy 06XUroByt CUCTEMY), pasnaratoT-
€S B NepBUYHOI 30HE ropeHuns NpW BbICOKOIN TeMnepaTtype, gocturatoLleii 2000 °C.

8.3.2 OTxofbl, NofaBaemble BO BTOPUYHYIO ropesiky (BTOPUYHYIO 06XUTOBYIO CUCTEMY, 30HY CXUraHus),
nogorpesaresib UK fekapboHn3aTop. CXUrarTca Npy HU3KOM TemMnepaType, KOTopas He Bcerga AoctatoyHa
ONA pasnoXeHns X10pcoepxaLlmx opraHnyeckmx BeLLecTs.

8.3.3 OTxofbl, NofaBaemble BO BTOPUYHYIO 30HY CXXUraHNsA, MAHYIOT BbICOKOTEMNEPAaTYPHYIO 30HY neyu,
4TO TPebyeT KONMUYECTBEHHBIX OrpaHUYEHNA AN pexnuma nojayn oTXoA0B 1 napaMeTpoB npotecca. OgHako
BO MHOTMX COBPEMEHHbIX iekapboHn3aTopax nog4epxumsaoTca TemnepaTtypa Boiwwe 850 °C v Bpems npebbiBa-
HUS B HUX MaTepuana He 6onee 2 ¢, 4to flenaet nx npuemMnemMbImMv 48 UCNoJIb30BaHNA OTXOA0B.

8.4 KonmyecTso NojaBaemoro BO3fyxa, UHXeKTUPYeMOoro B neyb C OTXO4amu, Masio B CPaBHEHUU C
06LWKM 06bEMOM UCNOIb3YyeMOro Bo3AyXa U COOTBETCTBYET CTEXMOMETPUYECKUM YCNOBUAM ropeHuns. Kpyn-
Hble YacTULbl BbI3bIBAIOT HEOOXOAMMOCTb NPYMEHEHNSA 60/1ee MOLLHbIX MTHEBMAaTUYECKNX KOHBEREePHbIX TMHWIA
N BEHTUNATOPOB. [103TOMY BaXKHbIM YC/IOBMEM NMpoLecca ABNAETCA YMeHbLUEHNEe KPYNMHOCTU TOproUnX 0TX0A0B
(06bI4HO pasmMep okaTbiWweli He Ao/MKeH NpeBbiwaTth 25 MM). CpefHee ynioTHeHWe npu cnaboli arnomepauum
okaTblLleli cnoco6CTBYET YYULLEHWIO TEKYHECTN FOPIOYNX OTXO40B U UX AO3UPOBKY.

8.5 Jlerkme KOMNOHEHTbI U3 MaTepmana, KoTopblii N0AAeTCs B XONOAHbIV KOHEL, Neyn Uamn B OTAeNbHbIA
y4acToK neyu, MOryT ynetTyumBatbCA. STV KOMMOHEHTbI HE MPOXOAAT Yepe3 MepBUYHYI0 30HY TOPEHUs 1 He
MOTYT 6bITb Pa3/10XEHbI NN CBA3AHbI B LLEMEHTHbIN KTMHKEP.

8.5.1 Mcnonb3oBaHve 0TXO40B, CoAepxallux netyyve Mmetannbl (pTyTb, TANANIA) MK NeTyvme opraHu-
yeckre KOMMNOHEHTbI, MOXET NPUBOAUTb K YBE/TMYEHNIO BbIOPOCOB YKa3aHHbIX COeNHEHWNIA, €C/TN UCNONb3YHT-
CA HenpaBW/ibHble TOYKN BBOAA OTXOA0B.

8.5.2 Buensx npefoTepalleHns yBennyeHns BbiIopocos, 0TXoAb! (Cogepxallyme KOMNOHEHThI, neTyyne
npy HW3KOWM Temnepartype, HanpuMep, yrneBooposbl) AO/KHbI NOAABATLCS B BbICOKOTEMMEPATYPHYHO 30HY
neyu.

8.6 OTXxoApl, UCNOJIb3yeMble BMECTO MEPBUYHOIO CbiPbs, NOCTYNAOT B NPOLIECC 06Xura kKnvHkepa wav
KanbLMHaTOP C CbipbeBOli CMEChIo, MPOX0oAsa Yepes BXOAHOV naTpy6oK B neyb. B nepuog HarpeBaHust B NoAo-
rpesaTesie OpraHnyeckme KOMNOHEHTbI MOTYT BbICBOOOXAATLCA U3 MPOCTPAHCTBA Neyn Npu HU3KOW Temnepa-
Type. KoTopasi, 0iHaKo, He BCcerAa foctaTo4Ha /11 pasnoxeHns ranoreHcofepxalyx opraHnyeckux BeLLecTs.

9 XapaKTepucTUKM NpoLLecCcoB YyTUIN3ALUN OTXO0B B LLEMEHTHOIA
MPOMbILLINEHHOCTH

Haunbonee BaXxHble XapakTepUCTUK/ MPOLLECCOB YTUIM3aUNM OTXOA40B B LLEMEHTHOI NPOMBbILLIEHHOCTH
MOTYT 6bITb 0606LLEHbI CIEAYHOWNM 06pasoM:

- MakcumasbHas Temnepatypa coctaBnseTt npumepHo 2000 °C (OCHOBHas ropesika) Bo BpallaloLmnxcs
nevax;

- BpeMs npebbiBaHWA ra3os Npu Temnepatype okono 1200 sC BO BpalyaloLLMXCcsa neyax cocTaBiseT He
MeHee 8 ¢;

- TemnepaTtypa maTepuasna B 30He CMeKaHUsl BO Bpaljarlleiics neun pasHa okono 1450 8C;

- NoffepXunBaeTcs oKMcAnTeNnbHas razoBas aTMocgepa Bo BpallatoLelics neuu;

- BpeMs NnpebbiBaHNsi ra30B BO BTOPUYHO 06XMIoBOI cucteme coctaBnsieT 6osee 2 ¢ npu Temneparype
6onee 850 °C; B fekapboHu3aTope Bpemsi NpebbiBaHns ra3oB 60/blue ¥ TeMNepaTypa BbILLE;

- NopfepXnBaeTcs NocTosHHaa TemnepaTypa 850 °C Bo BTOPUYHOI 06XMroBoii cucteme unv gekap6o-
Hu3aTope;

- coxpaHsieTCcs MOCTOSHCTBO YC/I0BUI CKXUraHns nobecneymBaeTcsa OTCYTCTBUE KoniebaHuii napameTpoB
npouecca BC/eACcTBUE BbICOKOI TeMnepaTypbl U JOCTATOUYHO A/IMTENbHOI0 BpEMEHU NpebbiBaHNS;

- obecneunBaeTcs pa3noXeHne opraHnyecknx sarpsasHuTeneli nog Bo3AeiCTBUEM BbICOKOW TeMnepary-
pbl ¥ ANINTENBHOTO BPEMEHN NpebbiBaHus;

- MPOBOAMTCS aACcopOLUMSA Ha LWENOYHbIX peareHTax Taknx ra3oBbiX KOMMNOHEHTOB, kak HF, HCI, S02;

- [0OCTUralTCs NoJsiHast yTUAM3aunst TONJIMBHOM 30/1bl B COCTaBE KMHKEPA W. CiefoBaTe/lbHO, NOBTOP-
HOe 1Ccnosib3oBaHNe MaTepuasna B KA4eCcTBE CbipbeBOro KOMMNOHEHTA U LONONIHUTE TbHAS 3KOHOMUS 3HEPTUK;

- cneuudmyeckme onacHble 0TX0Abl He 06pa3yTCs B CBA3M C X NOJIHbIM CBA3bIBAHWEM B K/IMHKEPHYHO
maTpuuy. OgHako octTaeTcs npobaema nsbasneHus oT Nbian 6ainacHol CUCTEMBI;

- NPOBOAUTCS XUMUKO-MUHEPAIOTMYECKOE CBSA3bIBAHME TSXEbIX METASII0B B KNIMHKEPHYHO MaTpuLy.
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10 BrusHue roproyYnx OTXOA0B Ha BbIGPOCHI B OKpyXakLlwyto cpeay,
aHepreTuyeckyo ahPeKTUBHOCTb NPy NPON3BOACTBE LEMEHTA U ero Ka4yecTBO

10.1 BrusiHMe ropyYmMx 0TX040B Ha BbIGPOCHI

10.1.1 O6beMbl nxapakTep BbIGPOCOB MNblY B NpoLiecce 06xura KnMHkepa, Kak npasuio, Mano 3aBucaT
0T cnoco6a 1UCnonb30BaHNA 0TXOA0B.

10.1.2 CornacHo cyLecTBYOLWMM NpeAcTaBeHNaM, UCMONb30BaHNe 0TXOA0B OKka3bliBaeT Hebo bLLoe
B/ISIHNE Ha BbIBPOCLI META//IOB B NPOLEecCce 06XuUra knnHkepa 6narogapsi BbICOKOW yaepXuBatoLwein cnocob-
HOCTW MaTepuana B Ten1006MeHHUKE U NblsieysioBUTENe.

10.1.3 dakTopamu, onpefensoLMm xapaktep o6pa3oBaHns BbI6GpOCOB MeTasI/I0B B NPoLLecce Npouns-
BO/CTBA K/IMHKEpa, ABNAIOTCS;

- nosefeHne oTAe bHbIX METa/NI0B BO BpaLlalLelica neuu;

- 0COGEHHOCTM Nojayn OTX040B B Neyb;

- ah(heKTUBHOCTb YNaBMBaHUA BbIOGPOCOB B MblieynosuTerne.

10.1.4 MecTo BBOAA TON/MBA BNEYb MOXET CYLL,eCTBEHHO BNUATL HA 06pa30BaHHO BbIGPOCOB.

10.1.5 Ycnosusa nogauv TONAnBa B NeYb ONpPeaenstoTcsa KOHLEeHTpaLmein meTanna B Cbipbe U UCMO/b3y-
eMom Tonnmse. MNocKoIbKY MaccoBoe OTHOLLEHME Cbipbs K TOMNBY paBHO npumepHo 10:1, xapakTep BBOAA
MeTasINI0B C CbipbeM ABAAETCH ONpeAensaoLwmm npy obpasoBaHny BbIGPOCOB.

10.1.6 Ha npakTuke UCNO/Ib30BaHNE TeX NN UHBIX FTOPIOYUX OTXOL0B MOXET 00YCNOBUTL CHUXEHUE 1N
noBblLLeHVe 06Leli nogayn KOHKPETHOro MeTasnsa B neys. HeneTyune metansibl 3axXBaTbiBAOTCA K/IMHKEPHOM
martpuueli 1 BbIBOAATCA U3 MeYn BMeCTE C KNMHKepoM. Takue HU3KoneTyume metansbl, kak Pb n Cd. o6pasytot
cTabunbHble LKLl KpYroo6opoTa B neun. MNpu BbIXofe 13 Lukia 3T MeTas bl B 60/1bLLOM KOJIMYECTBE 3axBa-
ThIBAOTCA NMM60 KIMHKEPOM, NM160 Nbinblo. Ocobas cutyauma Habngaetcs ans Ha v Tl B CBA3K C MX BbICOKOA
neTydyecTblo. Cneundmyeckne TemnepaTypbl NPOLLECCOB B COYETAHNMN C BbICOKOW 1eTy4ecTbio MeTannoB npu-
BOAAT K HEAh(DEKTVBHOMY YAa/IEHWNIO METaII0B U MPSAMOI CBA3W MexXay nofjavei pTyTb- uTannniicogepxaltie-
ro cbipbs K BbibpocamMu 3TUX MeTannoB. B 3aBucumocTu OT Temnepatypbl OTXOAAWMX rasoB PTyTb
NpUCyTCTBYET B UCXOAHBIX YacTULax u (Unun) B BUAe napos B MNbl/iey/ioBUTeNe, MO3TOMY [/11 KOHTPO/1A BbIGPO-
COB PTYTU U NeTy4nx meTanioB He06X0AMMO OrpaHnynTb UX NOCTYNIeHne B neyb. Mpu CKXUraHum roproydmx
0TX040B TpebyeTca OCYLWeCTBNATb MOCTOSAHHbIE KOHTPO/Ib U aHanu3 CofepXaHus feTyynx MeTasnnos B
oTXofax.

10.1.7 Bbibpocsl rasos, cogepxatunx NOx, HCI n HF. He 3aBMCAT OT BbIGPAHHOTO Cbipbs. py NCNONbL30-
BaHWW pernameHTVPOBaHHOW B TEXHUYECKMX YCNOBUAX TOUKM NUTAHWA Neyn NpMMeHeHre OTX0A0B B LieMeH-
THOM NPOV3BO/ACTBE He OKa3biBaeT 3HAYMTESIbHOTO BANSHUS HA BbIOPOCHI. TOXXe caMoe OTHOCUTCS K Bbibpocam
S02,CO v opraHM4eckux coeAUHeHA.

10.1.8 Mogaua NneTyuynx coeAnHEHN cepbl UM OPraHNYecKnX COeAVHEHWI C CbIPbEBOW CMECHIO He yBe-
imynBaeT BbIBPOCHI NPY MCNOMb30BaHMKN 0TX0A0B. O6pa3oBasLumniics S 02cBA3bIBAETCA KIMHKEPOM BO Bpalla-
towelica neun nnu B aekapboHnsaTope 6e3 NpYMeHeHNs 40NOMAHNTENbHbBIX MEPONPUATHUIA.

10.1.9 TuwartenbHbl1 0TOOP 1 KOHTPOJ/Ib OTXOA0B 06ecneynsatoT 6€30MacHOCTb NX UCNO/b30BaHNA 6e3
o6pasoBaHna BbIGPOCOB 06X METASI/IOB B OKPYXatOLLYI0 Cpefly B OnacHbIX konnyecTsax. Bolbpockl meTasn-
JI0B. KaK NMpaBu/o, 3HaYNTENbHO HUXKE KOHTPObHbIX AN 0ObIYHBIX 3arpsa3HuTeneli Bo3gyxa.

10.2 BMSAHWO rOpHYNX OTXOA0B HA IHEPTroah(hpeKTUBHOCTL NPOMN3BOACTBA LEMEHTa

10.2.1 TMpu Ncnonb30BaHUUN TOPHYMX OTXOA0B C BbICOKOI BNaXXHOCTbIO, OTXOA0B rpyboro nomona unm
OTXOA0B C HN3KOW peakyMOHHON CMOCOBHOCTbLI0 NOTPEOHOCTN B TEM/IO0BOIN SHEPIMM MOTYT 6bIThb 60/bLLE, YEM B
c/yyae Ucnosib30BaHUsi TOHKOAUCMEPCHOTO U3ME/IbYEHHOTO BbICYLLEHHOTO TON/IMBA C BbICOKOW TEN/I0TBOPHOA
CMOCOGHOCTbH. ITO 06CTOATENLCTBO MOXET MPUBECTU N KYBEMYEHNIO BbIBPOCOB B aTMOCHepy.

10.2.2 BnaxHOCTb M TennoTBOpHas CNOCOOHOCTb OTXOA40B MOrYT OKa3blBaTb BAUAHWE HA yAe/NbHOe
notpebneHve sHeprun. Hanpumep, H1U3Kas TEM/IOTBOPHAs CNOCOGHOCTb M BbICOKAsi BIAXHOCTb OTXO40B Npu-
BOJAT K YBENIMYEHUNIO YAENbHOTo NoTpebneHnsa aHeprum Ha 1 T npov3BeAeHHOro KIMHKepa. B Takmx cnyyasx
yAenbHasa Macca ropoumnx 0TXo40B NpeBbIWaeT yaebHY0 Maccy 06bIYHOrO TON/MBa.

10.3 BAWSIHMO rOpPOYNX OTXOA0B HA KAYECTBO KOHEYHO NPOAYKL MK

10.3.1 Vcnonb3oBaHMe roploYmnx OTXOA0B B NpoLecce 06Xxura KnMHKkepa MoXxeT NOB/NATb Ha U3MEHeHVe
KOHUEeHTpaLumm MeTasnsoB B uemeHTe. KoHUeHTpaLmsa oTAe bHbIX MeTaslsIoB B KOHEYHOM NPOAYKTE MOXET yBe-
JINYUTLCA WM YMEHbLUNTLCA B pe3ynbTare UCMOo/b30BaHNA OTXOL0B B MPOM3BOACTBE LleMeHTa B kayecTse
Cblpbs U (UK) TONMIMBA.

10.3.2 [MOCKOMbKY LLEMEHT CMeLlMBaeTCA C 3an0/IHUTENAMU, HANPUMeEp C rpaBUeM 1 MECKOM 414 nonyye-
HUs 6eToHa nnn pacTBopa, noBeaeHne MeTasilIoB BCTPOUTE/IbHbIX MaTepnanax (6eTOHe nnn paCTBOpe) ABNA-

9
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eTCs B KOHEYHOM cyeTe pellalwlnM 415 OLEHKM BO3A4eiCTBMS OTXOAO0B, MCMOJb3yeMbIX MPU NOAy4YeHUn
K/TMHKepa, Ha OKpYXaloLLyto cpeay.

10.3.3 Bbibpockl MeTanna us 6etoHa v pactsopa Huskne. Pe3ynbTaTbl COOTBETCTBYHOLNX UCTLITAHWIA
NoATBEPXAAKT, YTO MeTas ibl, Kak MpaBuI0, XOPOLLO CBA3aHbl C LLleMeHTHOl maTpuueid. K Tomy xe xopoLio
YNIOTHEHHbI 6ETOH OKa3blBaeT BbICOKOE COMPOTUBMEHME AndYy3mMM pacTBOPOB, KOTOpPble MOrM Gbl Cho-
co6CcTBOBATbL BbICBOOOXAEHMIO METaI/I0B B OKPYXaoLLYI0 Cpeay.

10.3.4 WcnbiTaHns 6€TOHOB 1 pacTBOPOB NOKa3asin, YTO KOHLEHTpaLmnsa MeTansioB B Bbibpocax 3aMeTHO
HVXEe BENNYUH, NPEANMNCAHHbIX B HOPMATUBHbIX JOKyMeHTax. XpaHeHne 6eTOHOB 1 pacTBOPOB B pa3/INYHbIX 1
[axe 3KCTpeMasibHbIX YC/IOBUAX HE NPUBOAWUT K KaKOMY-/IM60 3amMeTHOMY YBE/IMYEHUI0 BbICBOOGOXAEHMUSA
MeTas/IoB B OKpYXatoLLyto cpesly. 3aMeTHoe yBe/lnyeHune BbICBOOOXAEHNA MeTas/i0B He HabnogaeTcsa v Npu
paspyLeHnmn 06pas3LoB MaTepvana i npefsapuTeibHOM TOHKOM M3MeNbYEHWN 4,0 NPOBEAEHUS NCMbITaHWIA.

10.3.5 MMpwn cobnogeHnn 3TUX YCIOBUIA LLEMEHT MOXEeT MCNO0/b30BaTbCA 6€3 OrpaHuYeHnin 4N npous-
BOZACTBa 6eToHa 1 pacTBOpOB.

10.3.6 BTopuyHas nepepaboTka 6eTOHa 1 pacTBOPOB TaKXe 0CTaeTCs MOSIHOCTbI0 6€30MacHO.

11 3konorunyeckas SqC)CbeKTI/IBHOCTb N 3KOHOMUYECKNE nokasartesin
MCNnonb30BaHNA TOPHYNX OTXOA0B

11.1 3konornyeckas s HeKTUBHOCTb

11.1.1 Wcnonb3oBaHWe ropoynx OTXOL0B, Kak NpaBusio, He OKa3blBaeT HeraTVBHOIO BO3eiCTBNA Ha
3KONOrMYecKne XxapakTepPUCTUKN LieMeHTa.

11.1.2 BbI60p M 1CMONb30BaHNE TEX UM NHBIX TOPOYMX 0TX0L0B 06YC/0BNEHBI PAAOM B3aMMOAENCTBY-
OLLMX PaKTOPOB. FMTaBHbIMU U3 KOTOPbIX ABAAIOTCS:

- CHwXeHue Bblbpocos C02. NOx;

- CHWXEeHMe UCMOob30BaHNA HEBO30OHOBISIEMbIX MPUPOAHbIX PECYPCOB, NCKONAEMOro TOM/nBa 1 Cbipb-
eBbIX MaTepuanos.

11.1.3 B3aBWCMMOCTM OT KOHLIEHTpaL UM BbICOKONETYUMX METaINI0B BroploUunx otxogax (Npy nx ucnosnb-
30BaHNM) MOXET N3MEHATLCA KONTMYECTBO BbIOPOCOB MeTas/10B, YTO A0/HKHO KOHTPONNPOBATLCSA U MUHUMUN3N-
poBaTbCsi NOCPEACTBOM MPOBELEHNA COOTBETCTBYOLLUX MEPOMPUATUIA.

11.1.4 Wcnonb3yemble B LEMEHTHOW MPOMBbILINEHHOCTN TEXHUWYECKMe pelueHns MoryT obecneuuTb
MosIHOEe CXMraHme 0TX0A0B, CoAepXallux opraHnyeckune selectsa. KOHTpOb nofayn 0TX0A0B, Tak Xe Kak v
KOHTPO/1b BbIGPOCOB, rapaHTUPYIOT MEHbLLEE KOIMYECTBO BbIGPOCOB, B TOM YMCE TaknX, Kak MeTasnbl, NonX-
NIOpUpOBaHHble AN6EH304NOKCUHBI N ANGeH30dypaHbI.

11.2 3JKOHOMMYECKMe nokasaTenu

11.2.1 TocpaBHEHMIO CUCMONb30BaHMEM TPAANLMOHHOIO TONINBA NPUMEHEHNE TOPIOYNX OTXOL0B CHU-
XaeT Npon3BOACTBEHHbIE pacxodbl. icnonb3yemas aHeprus 06bi4Ho cocTaBnset 30 % — 40 % cebecToumoc-
TV npoAykuuu. Foptoyre oTXoAbl MOTyT OblTb MEHee AopOorumMmu, Yem obblYHOE TOMIMBO, XOTA UX CTOMMOCTb
6yaeT MeHATLCA B 3aBMCUMOCTY OT TUMa 0TXOA,0B U MECTHbIX YC/IOBUA.

11.2.2 Toptoune 0TXOAbl, Kak NpaBuIo, NPOXoAAT NpefBapuUTenbHY 06paboTKy, roMOreHn3aLuuo 4o ux
MCNoJIb30BaHUA Ha LIeMEHTHbIX 3aBOax, YTO COOTBETCTBEHHO NMPUBOAUT K UX yA0poXaHuto. KTomy xe gonos-
HUTEJ/IbHbIE KOHTPO/Ib 1 aHas/n3bl OTXO0B TaKXe MOBbILWAaT X CTOUMOCTb.

11.3 [Asuxylunmmn cunamv ana sHegpenuns HAT asnatorca:

- 9KOHOMUYecKune TpeboBaHus, BKIOYaA HE06X0ANMOCTb CHVXXEHNA CTOMMOCTY TONNBA:

- HaJInyme Uam HeJOoCTaTOK NePBUYHLIX TOMIMBHbLIX PECYPCOB:

- 0COBGEHHOCTN MECTHbIX YCNIOBUIA XO3AWCTBEHHON AEATENbHOCTY.

12 OTxopgbl, 06pasywmecs npn Nnpon3BoLCTBE LeMeEHTa

12.1 OTxoAbl NpOU3BOACTBA NPY NOTYYEHUM LLEMEHTA NPEVNMYLLECTBEHHO COCTOAT U3 CNeAy L MX MaTe-
pvanos:

- KPYMHbIE KYCKW CbIpbEBbIX MaTepuasioB, MOSABAAKLMECA B NpoLecce NPUroTOB/IEHUSA CbipbeBO
cmecu;

- MeyHasi Mbl/ib U3 6ainacHon CMCTEMbI Y CUCTEMbI MblISIEOCAXAEHUS;

- cbunbTpaT nocne unbTP-Npecca, UCNOsb3YEMOro B NoJlycyxoMm cnocobe, cofepxalymii 4OBOMbHO
MHOFO LLeslIoYei n cycneHampoBaHHoOe TBep0e BELLeCTBO:

- MblNb NOCNE NPOXOXAEHUSA ra30B Yepes Mbl/1IeOUNCTHbIE YCTaHOBKY;

10)
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- NCNOJSIb30BaHHble COPOLUMOHHbIE BellecTBa (rpaHy/IMPOBaHHbIA M3BECTHAK, Mbl/lb U3BECTHAKA),
ncnosib3yemble B CUCTEMAX OYUCTKM ra3os;

- OTXOAbl YNakoBku (NonmMmepsbl, ApeBecuHa, meTann, bymara v T. 4.), o6pasyroLmecs B ynakoBo4HOM
oTAeneHuu.

12.2 YacTb 06pa3syoLnxcs 0TX0A0B MOXET ObITb MOBTOPHO MCNO/Ib30BaHa Ha LleMEeHTHOM 3aBOJe C yue-
TOM TpeboBaHuii NpoLiecca 1 KOHKPETHON NPOAYKLMN.

12.3 MaTepuanbl, KOTOpble HeMb3si BEPHYTh B MPOM3BOACTBEHHbIV NPOLECC, HaNpPaBAoT C LEMEHTHOIO
3aBofa AN5 UCNOMb30BaHNA B APYr1X OTPACASAX NPOMbILLAEHHOCTH U Ha NnepepaboTKy 0TX0A0B 3a npejena-
MW LLeMeHTHOro 3aBoja (Ha Apyrux ycTaHOBKax).

12.4 TleyHas nblb MOXET 6bITb HEMOCPEACTBEHHO BO3BPALLLEHA B MPOLLECC NPOM3BOACTBA LieMeHTa unn
1cnonb3oBaHa Ana 4pyrux uenen.

12.5 MonuxnopuposaHHble anbeH3oamokcunbl (MXA0) n gnbeHsodyparsl (ABP) Takke NnpUCyTCTBYIOT
B OTXOAaXx LLeMEeHTHO NPOMbILLIEHHOCTU. ViccnegoBaHns nokasanu, 4To UX KOHLEeHTpaLusi CoCcTaBseT;

- B MEYHOW MbIW WU NblAW, YIOBAEHHOW MblieynasaMBalLWmnm ycTpoiicTBoM. 6.7 Hr I-TEQ/kr (cpepHss
KOHLUeHTpaumsa); 96 Hr I-TEQ/Kr (MakcuMasnbHas KOHLeHTpaLums);

- BKAuHKepe 1.24 Hrl-TEQ/kr (cpeaHsas koHueHTpauus); 13 Hr I-TEQ/Kr (MakcMMasibHas KOHLeHTpaums).

12.6 MpakTuka paboT nokasana, 4to cogepxarve MNXA4 nAB® B oTX04ax LEMEHTHOro NPon3BoACTBaA
HaxoAMTCA Ha TOM Xe YPOBHE, YTO ¥ B NULLEBbLIX NPOAYKTaX, Taknx Kak pbiba, Macno, MOOKO, N HUXe MaKcu-
ManbHO pa3peLleHHON KOHLeHTpaLmm a1 0cafkoB CTOYHbIX BOA. MPYMEHSEMbIX B CE/IbCKOM X03ACTBE.

12.7 CobpaHHas nblib MOXET 6bITb BO3BpaLLeHa B NPON3BOACTBEHHbIV NpoLecc. Bo3spaT nbiin MoXeT
NPOBOAUTLCS HAMPSAMYIO B Neyb IM60 COBMECTHO C MMTAHNEM MEeUn CbiPbeBOVi CMECho (B 3TOM C/lyyae orpaHu-
YnBaoLWMM (PaKkTopom ABASETCA KOHLUEHTpauus LWenoyHbIX MeTannos), MM60 CMelwnBaHNEM C LLeMEHTOM.
AnbTepHaTVBHOE UCNO/Ib30BaHNe MOXET 6biTb MPeANIoKEHO 418 MaTePMasIoB, KOTOPbIE HeMb3A BO3BPpaLlaTh B
npotiecc.

12.8 CHWXeHue konnyecTBa 0TXOA0B, 06pasyoLLNXCs B nMpoLecce NpovM3BOACTBA LEMEHTa, CHXaeT
06LUNIA pacxog, cbipbsi.

12.9 CogepxaHve MeTan/ioB B cO6paHHOl Nbln SIBASETCA OrpaHuuyMBaloliuM akTopom Ans ee
MCMONb30BaHUSA B KAYECTBE CbIPbS N MOXET Oka3aTb HeraTMBHOE BVMSIHWE Ha BbIOPOCHI TSHXXEbIX METas/10B.

12.10 [lonoaHWUTENbHbIM OrpaHuyvBaloWwmM (HakToOpoM SIBASETCH CoAepXxaHue xiopa B CO6paHHOi
nblav, a ee BO3BPAT B NPOM3BOACTBEHHbIV Npouecc (nogaya B neyb Wiy CMeLleHre ¢ LeMeHTOM) A0/KEH ObiTb
CUHXPOHN3MPOBaH C TPe60BaHUAMMN AOCTMKEHNSA KayecTBa KOHEYHON NpoAyKuun (LeMeHTa) N0 Ha3HauYeHWIo.
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Bubnunorpadusa

11J CnpaBouHunk EC «EBponeiickas komuccuss. KomnnekcHoe npefynpexaeHne U KOHTPO/b 3arpsa3HeHunii. CnpaBou-
HOe PYKOBOACTBO MO HAUMYYLW UM AOCTYMHbIM TEXHONOIUSIM. MPOM3BOACTBO LLEMEHTA, U3BECTU M OKCMAA MarHus.
Maii 2010 r.» {«European Commission. Integrated Pollution Prevention and Control. Reference Document on Best
Available Techniques in the Cement. Lime and Magnesium Oxide Manufacturing Industnes. May 2010»)

[2] PekomeHaauum TexHuyeckoro komuteta EBponeiickoro komuteTa no ctaHgaptnsaumm CEN TC 343 «PereHepu-
posaHHoe TBepgoe Tonnnso» (CEN TC 343 «Solid recovered fuel*)
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YK 658.567.1:666.94:006.354 OKC 13.030.01 T58

KntoueBble cnoBa: 0TX0A4bl, Hanay4lle AOCTYMNHblIe TEXHOOTUN, LeMEHT
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