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Mpeancnoeue

1 PABPABOTAH ®depnepanbHbiM rocygapcTBEHHBIM aBTOHOMHLIM yupexaeHneMm «HayuHo-uccnegoea-
TENbCKUM MHCTUTYT «LleHTp 3konornyeckol npoMbiuneHHon nonutukn» (GrayY «HUW «LI3MM»)

2 BHECEH TexHun4eckum koMuTeToM no cTaHgaptusaumm TK 231 «OTxo4bl v BTOPUYHbBIE PECYpChbi»

3 YTBEPXJEH 1 BBEOEH B AEWNCTBWUE Mpukazom PenepansHOro areHTCTBA Mo TEXHWYECKOMY pe-
rynupoBaHuio U metponorum ot 25 oktabpa 2023 r. Ne 1233-ct

4 BSAMEH FOCT P 55836—2013

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmaHdapmus3ayuu 8 Pocculickol ®edepayuu». MHpopmayus ob u3-
MeHeHUsX K HacmosuwieMy cmaHO0apmy rnybrnukyemcs e exes00HOM (M0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmbiy, a oguyuanbHbil MeKkcm usmMeHeHul
U ronpasoK — 8 eXeMecAaYyHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B cryvae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINyCKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomeememaeyiow,as UHGhopMayus, yeedoMIeHUe U MeKCmbl pasMewalomcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wea0 Noab3o8aHUss — Ha oghuyuansHoM calime PedepasibHO20 azeHmcmea fno
MexHUYecKoMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3peleHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacTosilumin ctaHgapt paspaboTaH ¢ y4eToM MonokeHWn befepanbHOro 3akoHa [1], KoTopbld coBep-
LUEHCTBYET CUCTEMY HOPMUPORAaHMA B 0DNAcTW OXpaHbl OKPYXKakLlel cpeabl, BROAUT B POCCUMIACKOE NPaBoOBOE
rorne pasgen 0 Hauny4wux AocTynHbIX TexHonornsx (HAT) n Mepbl 3KOHOMWYECKOrO CTUMYNMPOBAaHWUS X035 -
CTBYILLMX CybbeKkToB ans BHeapeHus HOT.

CxuraHue oTxoaoB (yTunusauus u obesppexnBaHue OTXOAO0B TEPMUYECKMMK cnocobammn) oTHECEHO K
obnactam npumeHeHus HOT, yTBepkaeHHBIM pacnops:xeHuem [2].

Mpu aTOM, cornacHo nocTaHoBneHuto [3], k obbekTam | kKateropMu oTHeCEeHbl 06beKTbl No obpalleHuto
C OoTXo4amu MpPOWM3BOACTBA WM NoTpebrieHua B 4acTW, Kacalowencs yTunuaauumm, obe3BpexnBaHna 0TX040B
MpOW3BOACTBA W NOTPebneHns TepMu4eckum cnocobom (CxuraHue, NMPonK3, ra3audukaums) ¢ NpUMeHeHuem
obopynoBaHKUs W/UNKW YCTAHOBOK, 3a UCKIKOYEHUEM MOBWIBHBIX YCTAHOBOK:

- otXxopoB |—Ill knaccoB onacHOCTH;

- otxogoe IV 1 V knaccoB onacHocTuM (C NPOEKTHOW MOLWHOCTBI 3 T B Yac u bonee).

OCHOBHLIMUW NPUHLMNAMW rOCYAApPCTBEHHOW MONUTUKW B 0BnacTn obpalleHnsi ¢ 0TX04aMU ABMSTCS:

- OXpaHa 340pO0BbS YEeNnoBeKa, NOAOEPKaHWe UMM BOCCTAHOBNEHME BNaronpuATHOrO COCTOSHUS OKpY-
Xatollen cpeabl U coxpaHeHue BUonorn4yeckoro pasHoobpasus;

- Hay4HO 0DOCHOBaHHOE COYeTaHMe 3KOMOTrMYeCcKUX M S3KOHOMMUYeCKUX MHTepecos oblecTBa gns obe-
creYyeHust yCTOMYMBOrO pa3BuTus obLlecTBa;

- ncnonb3oeanue HAT npu obpaleHnn ¢ oTXog4amu;

- KOMMMekcHass nepepaboTka MaTepuManbHO-CLIPLEBLIX PECYPCOB ANA YMEHbLUEHWS KOMM4ecTBa
OTX0O0B;

- UCNOSMb30BaHWE MEeTOA0B SKOHOMWMYECKOro PerynupoBaHusa OesiTenbHOCTM B obnactu obpalleHus C
OTXO4aMu ANS YMEeHbLUEHNS KONMYecTBa OTXOA0B W BOBMIEYEHWS UX B XO3AMCTBEHHbLIA 060pOoT;

- OOCTYN B COOTBETCTBWMM C 3aKoHogaTenbCTBOM Poccuiickoin Pegepaunu K mHopmauun B obnacTtu
obpalueHus c oTxogamu,

- yyacTue B MexOyHapooHOM coTpygHudecTee Poccunckon ®egepaumm B obnactu obpaleHus ¢ oT-
xogamu.

HanpaeneHwsi rocygapcTBEHHOM NONUTUKK B 0BnacTi oOpalleHns C 0TXogaMu ABMATCS NPUOPUTETHbI-
MW B cneayroLlein nocrnegoBaTerbHOCTU:

- MakcuMmMarbHOe UCMNOoNb30BaHUEe NCXOOHbIX Chipbs M MaTepuanos;

- npegoTBpalleHne ob6pazoBaHnsa 0TXOO0B;

- cokpaweHvue obpa3oBaHUs OTXOLOB W CHMXXKEHWE KNacca ONacHOCTU OTXO40B B MCTOMHMKAX X obpa-
30BaHKs;

- obpaboTka OTX0O0B;

- YTUNuU3auus oTXo40B;

- obe3BpexunBaHMe OTXOA0B.

OcHoBHas Lenb CXWUraHus OTX0A40B — 3TO COKpalleHne nx obbema ¢ OAHOBPEMEHHbLIM CHUXEHWEM He-
raTyBHOIO BO3AENCTBUS OTXOO0B Ha OKPYKakLLYy cpedy W 300pOBbe YenoBeka [nocrnegHee ocyLLEeCcTBASETCA
C MOMOLLLK YNaBNMBaHWA (U COOTBETCTBEHHO KOHLEHTPUPOBaHWA) UNU OeCTPYKUUKU NOTEHLMANbHO ONacHbIX
BELLeCcTB B COCTaBe BblOPOCOB AbIMOBLIX ra30B], MOMyYeHWe 3Heprun.

MeToZbl, BKNHOYEHHbIE B HACTOSLLMIA CTaHaapT, npeacTasnsatoT coboin HOT, npurogHble K npakTuy4eckomy
BHeOpeHWo 1 obecnevvBaloLLMe BbICOKMIA YPOBEHb 3alUMThbl OKpyXawLwei cpegbl. B HacToswmi cTangapt
MOTrYT BHOCHMTLCSA N3MEHEHWSA 1 JOMNOMNHEHWS, YTO CBA3AHO C AOCTMXEHUAMUN Hay4YHO-TEXHMYECKOTO Nporpecca
1 NOsIBIEHWEM HOBLIX NOOXOA0B U TEXHOMOMMIA B obnacTtn obpaleHns ¢ oTxogamu.

HacToawwmin ctangapt AoNoNHAEeT HauMoHanbHble ctaHgapTel Poccuickon ®Pegepaumnm B cihepe cxura-
HWS OTXOOOB.

B HacTosleM cTaHaapTe oObekToM cTaHaapTusauum asnatotea HOT, npeameTom cTaHaapTUsaumm aB-
naetca metoaonornsa npumeHeHna HOT npw obpalleHnn ¢ oTxoaamMu. MNMoaxoabl U MeTobl, BKNOYEHHbIE B Ha-
CTOALMA cTaHdapT, npenctaensatoT cobon HOT, npurogHble kK NpakTUYeckoMy BHegpeHuo v obecnedvBaLlLme
BbICOKWIA YPOBEHBb 3aLLMThl OKpY»atoLen cpefbl. ACNEKTOM cTaHdapTusauumn asnaetca obpaboTka ocTaTkos,
06pa3syoLwmxcsa NpyM CXKUraHnm OTXOL40B.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

PECYPCOCBEPEXEHMUE.
HAUNYYLWUE OOCTYNHLIE TEXHONOIMKA

O6paboTka ocTaTKOB, 06pa3ylolUXCH NPU CKUFAHUU OTXOOOR

Resources saving. The best available techniques.
Treatment of residues generated during waste incineration

Oara BeegeHua — 2024—01—01

1 O6bnacTb NpUMeHeHus

HacToawmin ctaHgapT ycTaHaBnvBaeT OCHOBHbIE MOMOXEHWHA, HanpaeneHHble Ha obecneveHve BGes-
onacHoro obpalleHusa ¢ TBepAbiMM ocTaTkamu, 00pasyloWwMMKUCs NPW CKUIaHUM OTXOAOB, C NPUMEHEHWEM
HaWny4wWwmnx OOCTYNHbIX TexHonoruia (HAOT).

HacToswumi cTaHgapT He pacnpocTpaHsaeTcs Ha cnocobbl 3aXOPOHEeHUs1 TBEPAbIX ONAaCHbLIX OCTaTKOB.

[MonoxeHWs, ycTaHOBMNEHHbIE B HACTOALWEM cTaHAapTe, npegHazHadeHbl ANs NpUMEeHeHWs B HopMa-
TMBHO-NPaBOBOW, HOPMATUBHOW, TEXHUYECKOM WU NPOEKTHO-KOHCTPYKTOPCKOW AOKYMEHTaLuK, a Takke B Ha-
YYHO-TEXHUYECKOW, y4ebHOoM 1 cnpaBoYyHON NuTepaType NPUMEHUTENBHO K MpoueccamM BOBNEYEHWS OTXO40B B
X03ANCTBEHHBIN 0BopOT, YTo obecneumBaeT 3aLUTy OKpPYXatoLen cpefbl U 340poBbA NOAEN.

2 HopmaTtuBHbIEe CChINKK

B HacToswwemM cTaHgapTe MCnofib30BaHbl HOPMaTUBHbLIE CChISIKKM HAa CNefylLlmMe cTaHgapTbl:

FOCT P 113.00.12 Hauny4ywme JOCTYNHbIE TEXHONOrMK. TepMuHbI U onpegeneHus

MOCT P 52104 PecypcocbepexeHune. TepMUHbI M ONpegeneHus

FOCT P 54098 PecypcocbepexeHue. BropudHele maTtepuanksHble pecypckl. TepMUHBI U ONpeaeneHuns

FOCT P UNCO 14001 CucTemMbl 3KONOTMYECKOro MeHegKMeHTa. TpeboBaHuA U pyKOBOACTBO MO NMpUMe-
HEHUIO

FMOCT P MCO 14050 MeHemxMeHT oKpyxatowein cpegbl. CroBapb

MpumedyaHue — [pu NONB30BAHUM HACTOSALLMM CTAHAAPTOM LIENecoobpasHo NpoBepuTs AENCTBUE CChlNoY-
HbIX CTAHOAPTOB B WH(OPMAaLWMOHHOW crcTeMe OBLLEro nonb3oBaHWs — Ha ohMUMansHOM cainTe PeneparnbHOro areHT-
CTBa MO TEXHUYECKOMY PerynnpoBaHWio U METPOMNOrK B ceTh MIHTEpHET UNW Mo eXXeroqHoMy MHHOPMaLMOHHOMY YKa3a-
Tento «HauuoHanbHble cTaHOapThbl», KOTOPbIM ONyBMUKOBaH MO COCTOSHUIO Ha 1 AHBaps TEKYLLEro roga, v rno BbiMyckam
€XEMEeCAYHOT0 MHOPMAaLIMOHHOTO yKkasaTens «HaunoHanbHele CTaHOApThI» 3a TeKyLUmMii rog,. Ecnv 3amMmeHeH CChInNoYHbIN
CTaHAapT, Ha KOTOpbIA AaHa HeaaTMpOBaHHas CChbiMKa, TO PEKOMEHIYETCA UCMONb30RaTh AEUCTBYIOLLYIO BEPCUIO 3TOTO
cTaHgapTa C YY4ETOM BCEX BHECEHHbIX B J@HHYI0 BEPCUI0 M3MEHEHWH. Ecnu 3aMeHeH CCbiNoYHbIA CTAHOApT, Ha KOTOPbIN
fdaHa AaTvpoBaHHas CChinka, TO PEKOMEHAYETCH UCMONb30BaTh BEPCUIO 3TOM0 CTaHAapTa C yKadaHHbIM BbILLE rogom yT-
BepkaeHust (NpuHATUA). Ecnn nocne yTBep:KOeHWs HaCTOsILIEro cTaHAapTa B CCbiMOYHbIA CTAHAAPT, HA KOTOPLIA AaHa
[aTUPOBaHHAA CCbiNKa, BHECEHO W3MEHEHWE, 3aTparuBatoLLee NONoXeHUe, Ha KOTOPOE AaHa CCbIMKa, TO 3TO NOMOXEHWe
PEKOMEHAYETCA NPUMEHATL BE3 yueTa AaHHOMo U3MeHeHWs. Ecnm cobinoYHbIM cTaHaapT oTMeHeH 6e3 3ameHbl, To nono-
KEHWE, B KOTOPOM [aHa CChINKa Ha HEro, PEKOMEHAYETCH NPUMEHSTE B YACTU, HE 3aTParMBaroLLel 3Ty CCbIMKY.

MapaHune ochbuumnansHoe
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3 TepMUHbLI 1 onpeaeneHus

B HacTtosuwem ctaHgapTe npumeHeHbl TepMuHbl no FTOCT P MCO 14001, TOCT P WCO 14050,
FOCT P 52104, TOCT P 54098, TOCT P 113.00.12, a Takke cnefylllue TepMUHbI C COOTBETCTBYHOLLUMHU
onpeneneHuaAMNn:

3.1 TBepAble ocTaTku: BelwecTBa M MmaTepuansl, OCTaOWMECs B MyCOPOCKUraTeNbHbIX nevax nocne
CUTraHUSA OTXOO0B.

3.2

OpraH1M3oBaHHbIN BbIGpoc: [poMbILLINEHHbIR BbIBPOC, NOCTYNaloWWA B aTMOCEpPHLIA BO34YX Yepes
crneunanbHo COOPYXEHHbIE ra3oxobl, BO3AYXOBOAb! U TPY6bI.
[FTOCT P 59061—2020, cTtaTtbs 32]

3.3

HEOpPraHM30BaHHbIW NPOMBILNEHHbIN BbIGpoC: MNpOoMbILLMNEHHbIA BbIBPOC, NOCTYNAaKLWMM B aTMO-
cgpepHbIil BO3OYX B BUAE HeHanpaBreHHbIX ra30BbiX MOTOKOB B peaynbTaTe HapylleHUs repMeTUYHOCTU
060pynoBaHWA, OTCYTCTBUS UMW HEYO,0BNETBOPUTENLHOM paboTkl 0BopyaoBaHWa Mo OTCOCY rasa B MecTax
3arpy3Kku, BbIFPY3KU UMK XPaHEeHWs! NPoayKLWH.

[FTOCT P 59061—2020, ctaTtba 30]

MpumeyaHue — HeopraHusoBaHHble BLIBPOCHI 03HAYAIOT He MPedyCMOTPEHHLIE 3apaHee U He NMpeaoTBpa-
LLeHHbIe BbIOpOCH B aTMocepy Chipbs W/WMA NPOOYKTOB MPOMbILLTIEHHBIX NPOLECCOB, He NPoLUeWnX Yepes (UneTpb
WINW KOHTPOIbHbIE MEXaHW3Mbl, NpefHasHaqYeHHble AN NpefoTBpalleHns UMW COKpalLeHUs aTuX BbiGpocoB nubo ans
MOMHOW WA 4aCTUYHON OYUCTKM UX OT OMACHLIX NpMMecei neped cBpoCcoM B OKpY:KaloLLy cpeqy.

4 JKonorn4yeckme acnekTbl CKUraHus oTxoaoB

4.1 NoTeHUManbHble HEraTUBHbIE BO3OEACTBUA Ha OKpyXarwwyr cpegy

MoTeHUManbHbIe HEraTUBHbIE BO3AEWCTBUS HA OKPYXKAMLWYK CPeay, KOTopble cneayeT y4UTbiBaTh Npu
CXUIaHUWM OTXOO0B, MOXHO KNnaccuduumMpoBaTthb crenyolwmmM obpasom:

- BblGpockl B atMocdepy;

- cBpockl CTOYHLIX BOA B BOOHbIE OOLEKTHI;

- obpa3oBaHne TEXHONOTMYECKUX OCTATKOB MOCME CXUraHUs;

- wymMm 1 Bubpauuns;

- noTpebneHne 1 NPON3BOACTBO 3HEPTUK;

- noTpebrneHne cbipbs (BKMOYas BOAY U peareHTbl);

- obpasoBaHWe NeTy4ynx HecTolkMx BbIBPOCOB B MECTax XpaHeHWsl OTXO40B;

- HelTaTHble CUTyauuu NpuU XpaHeHUU U NOrpy3odHo-pasrpy3odHbix pabotax no o6paboTke onacHbIX
OTXOA0B.

5 TeBepAble ocTaTku, o6pasyoWmnecs Npu CXKUraHMM oTXoA0B

5.1 Buabl TBepAbIX 0CTaTKOB, 06pa3ylolMXcs NPpU CKUFaHUM OTXOA0B

CikuraHwe OTXOOO0B MPMBOOUT K 06pa303aHmo cnefyruwmnx Bngos TBepObiX OCTATKOB!

- 30ITbHOrO OCTaTKa — TBepaoro oCctaTka, yaandaemMoro M3 KamMmepbl CropaHua nocne CxXuraHma otxonos;

- 30Ibl KNNALWEro Cnod — TBEepAOoro octaTka, yaoaneHHoro n3 nceBooXMKeHHOro cnoa nocne CxuraHuA
OTX0O0B;

- Wwnaka — TBepaoro pacnnaBneHHOTO OCTaTtka, yaoandAeMoro U3 KamMepbl CropaHnA nocne CxrraHnA
OTXOOO0B;

& nequelk 300Nbl (SOHbI-yHOCB) — COAEepPXUT 4YaCTulbl M3 KaMepbl CrOpaHUA Unu oﬁpasymu.l,mecsl B No-
TOKE ObIMOBbIX ra30B, KOTOPbIE NEePeHOCATCHA B OAbIMOBbIX ra3ax;

- 30J1bHbIX OCTAaTKOB M3 KOTIIOB — 4YacTu HBTy‘-IePI 30-5bl, KOTOpad yoanAaeTca U3 Kotna,;

- OCTaTKOB, 06paay*oumxcn NnpKn O4YUCTKE ra3006pa3Hb|x NPOOYKTOB CropaHvuAa — npenctaBnAalT cobon
CMEeCb 3arpA3HALWNX BELWeCTB, U3Ha4YalribHO NPUCYTCTBYKLWKMX B OAbIMOBLIX ra3dax, U BelwecTB, KOTOpble UC-
Nonb3yKHTCH ANA YOaneHWUA 3TUX 3arpA3HAnLL X BELWWECTE]

2
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- OTpaboTaHHOro KartanuaaTtopa — WCMNOMNb30BaHHOIO KaTanuaaTtopa, KOTopbli Bbin 3aMeHeH;

- wnama — TBephoro ocrartka, yaaneHHoro n3 MoKporo ckpy66epa Unm U3 yCTaHOBKM OYMCTKN CTOYHLIX
BOA.

B tabnuue 1 npeacTtaeneHbl HEKOTOpble cBedeHWs No o6pasoBaHUID TBepAbIX OCTATKOB B Mpolecce
CXKUTaHWs OTXOA0B.

Tabnuya 1— CeegeHua o KonuyecTee TBepAblX OCTATKOB, oGpaayrou.mxcn Ha MYyCOpOCKUraTenbHbIX 3aBodax

Tun ocTtaTtkoB YaeneHoe KONUYecTBO (CyXoe), Kr/T 0TX000B
30MbHbIK ocTaTOK/ LUNaK 150—350
30MbHbIM OCTATOK OT KOTNa 20—40

JleTy4as 3ona (3ona-yHoc):

MOKpasi O4UCTKa OTXOASLMX ra3oB 15—40
nonycyxas O4MCTKa OTXOAALLMX ra30B 20—50
cyxasi OMUCTKa OTXOOSILUX razoB 15—60
LLinam oT O4MCTKM CTOYHBIX BOS 1—15

5.1.1 Obpa3sylowmecs TBepable 0CTATKN MOXHO pasfaennTb Ha ABEe KaTeropuu:

- ocTaTku, obpasyloumecs HenoCcPeACTBEHHO B pe3yrnbsTate NpoLecca CXUraHusi 0TXOO0B;

- ocTaTku, o6pasylolmecs B cucTeMe rasooqcTKu.

5.1.1.1 OcTaTtku, o6pasyroLiMeca HenmocpeACcTBEHHO B peaynkTarte NpoLecca CKUraHus 0TXoao0B

Bua TBepabix ocTaTKoB, 06pasyrlMXca HenocpeacTBeHHO B pesynsTaTe npouecca CHUraHus, MoxeT
BapbMPOBaTLCA B 3aBMCUMOCTM OT TUMA CKUraeMblX OTXOO0B, a TaKKe NMPMMEHSIEMOTO NPOLEecca CHUraHus,

CkuraHne BblTOBbIX OTXO0B!

- 30IbHbIA OCTATOK — SABMSETCS CYLEeCTBEHHLIM OCTATKOM B MPOLECCE CXKUraHusl n3-3a 6oMbLIOro Ko-
nuyectBa 06pasyoWMXcs BObITOBLIX OTX0A0B. BOMLLUMHCTBO YCTAHOBOK ANA CXUraHUsi GbITOBLIX OTXOO0B
MCMONMb3YHT CMCTEMY MOKPOTO yOaneHWs 30Mbl, 8 HeKOTOPbLIe MCMONb3yoT CUCTEMY CYXOro 30MoLunakoyaa-
neHus, NoaToMy nocneaytoLllyo 06paboTky 30MbLHOTO ocTaTka Takke A0MyCcKaeTcsa NPOBOAUTE MOKPLIM MK
cyxvm crnocobom;

- MpoBan OCTaTKOB Yepe3 KOMOCHWK — MNpeacTaBnsaoT coboi dpakumi, NpoBanuyBLLUMECS Yepes pelleT-
Ky BO BPEMs CXUraHWs. B HeKOTOpbIX cny4Yasax X CHOBa NOZatoT B Nevb;

- NneTy4as 3ona (30ra-yHoc) — 3TOT TUM OCTaTKOB B OCHOBHOM 3axOpaHuWBaeTcs Ha MOMUroHax, 4acTto
nocre npeaeBapuTentLHoi 06paboTku, HO TAKKe MCMONbL3YeTCs B Ka4ecTBe HanonHuTensa ana GUTyMHbIX MaTe-
pyvanoB B rpa)x4aHCKOM CTPOMTENbCTBE B CTpaHax, rae aTa npakTuka paspelleHa. [JononHUTenNbHbIM BapuaH-
TOM SIBIIIETCHA M3BMeYeHne Taknmx MeTannoB, KaK UMHK, CBUHEU, Medb W KagMuii;

- KOTenbHasi 3oMa (30MbHble OCTaTKM M3 KOTNOB) YacTo obpabaTbiBaeTcsl BMECTE C NETYYEN 30M0M.

CoKMraHne onacHbIX OTXO40B WM cnelnarnbHbiX MeOULMHCKUX OTXOO0B:

- WnaKk — pasmellaeTcs Ha o6bekTax pasmelleHnsa oTxonos 6es aanbHeiwen obpaboTKu;

- NeTy4as 30M1a — aHanoru4Ha sone, oGpasylllencs B pesynsrarte cknraHus GbITOBbIX OTXO4O0B, HO MO-
CKOMbKY OHa MOXET cofepaTb Gonee BLICOKME YPOBHM 3arpsi3HSIlOLLMX BELLECTB, ee 00bIMHO 3axopaHuBaT
Ha oBbekTax pasMelleHUsl OTXOO0E.

CoxuraHue ocagka CTOYHbIX BOA:

- neTyyas 3oma — MOXET MUCMonb3oBaThes 6e3 fononHUTensHol 06paboTki B KauecTBe HaMoNHUTENs
ANS NpUMEHeHUs B Ka4ecTBe CBS3YIOLEro Matepuana B rpax4aHckoMm CTPOUTENbLCTBE B TeX CTpaHax, rae aTta
NpakTuKa paspelleHa, oHa Takke WCMomnb3yeTcs AN 3acbiMKU WaxXT UM MOXeT ObiTb 3aXOpoHeHa B criyyae
OTCYTCTBMA NPMMeHeHus. JleTy4asl 3ona MyCOpOCKUraTernbHbIX 3aBOA0B, NpedHa3HavYeHHbIX UCKMYMTENbHO
ANS CKMraHus ocafka CTOYHbIX BOA, coaepxuT Gonbloe konuyecTso P,Og 1 cUMTaeTCs MOTEHUUAamNbHbLIM
BTOPWUYHbLIM UCTOUHMKOM hocdopa;

- 30Ma KUMNSLLEero cnos — Npov3BefeHHoe KONMYeCcTBO OTHOCMTENbLHO HEBEMNUKO W YacTo gobaBnaeTtcs K
neTy4eit 3one UnNu 3axopaHuBaeTca 6e3 ganbHelwein o6paboTku.

Teepgble ocTaTky, o6pasylolmecs Npyu CKUraHMM ONacHbIX U MeAWLMHCKMX OTXOA0B, NPUHLUWNUAMBLHO
He OTNMYaTCA OT OCTaTKOB, 06pa3yLMUXCS Ha MycopoCKMraTenbHbIX 3aBogax. MoryT HabnoaaTscs creay-
oLMe OTNUNYKS:
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- MOpPONOrMYecKkMin COCTaB 30MOLLMaKoBbIX 0TX0A0B. CxuraHne onacHbIX OTXOA0B, Kak NpaBuno, ocy-
LWecTBNAT npu 6onee BbICOKOW TemMnepaTtype, YeM CxXuraHne BbiTOBbIX OTXOLOB, YTO MOXET NMPUBECTU K 13-
MEHEHUSIM COAEPXKaHMA TSXKENbIX METANMOB B 30M0LWMAKOBLIX OTX04ax;

- Donee BbLICOKME KOHLIEHTpALMU TSXENbIX MeTanmnoB B NeTy4Yeil nbinu, ocaxaarlenca Ha punestpax
B CUCTEMe ra3oouMcTKK, BcneacTeme bonee BbICOKOM KOHLEHTPALMK TSKENbIX MeTanmoB B OnNacHbIX U Meau-
LIMHCKUX OTXOOax.

XMMUYECKAA coCTaB 30Mbl, 06pasytolencs Mpy CXMraHny WnamMa CTOYHbIX BOA, B 3HAYUTENLHON mepe
onpegenseTcs NorogHbIMW YCIOBUAMM, B YACTHOCTHM, KONIMYECTBOM 0CaAKoB. [1py 4OXANWBOW NOroge B KaHa-
nuzauuio nonagaet Gonblle rMyUHbl U MENKOro NMecka, KoTopkble Nocne NpOoX0oXAeHUs NeckoyrnoBUTENs ocax-
0AKTCA B NEpBMYHOM OTCTOMHUKE M MOCTYNAalT Ha CXWUraHue BMecTe C ChipbiM ocagkoM. MoaTomy B 3one
3HaYMTeNnbHO BO3pacTaeT COOEepXKaHWe CUMUKATOB, a coaepaHne ApYrMxX KOMMNOHEeHTOB CHUXKAETCS.

5.1.1.2 Teepable ocTaTkK, 0OpasyloLIMECH B CUCTEME raso04qMCTKM

Teepable ocTtaTki, 06pasyolnecs B CUCTEME ra3004nCTKM, COAEPXKaT KOHLEHTPMPOBaHHbBIE 3arps3Hsito-
LMe BellecTBa (HanpyvMep, OnacHble COeAMHEHWUs ¥ COMn), U3Ha4YanbHO NPUCYTCTBYIOLWME B AbIMOBbIX rasax
W, KaK NpaBuno, He Noanexar JaNbHelleMy UCMOoNb30BaHUIO MOCNe COOTBETCTBYHOLW e noarotoekn. OcHOB-
Has Lenb COCTOUT B TOM, YTODbLI HAWTKU 3KoNorMdecku BesonacHbIn MeToa nux obesspexmnBaHus.

B cucteme razoouncTku obpasytorcs:

- OCTaTKW CyXOM WM MOMYMOKPOW OYUCTKW ObIMOBbIX ra3oB. 3TW OCTaTKW NpeacTasBnsiioT cobon cmech
conen Kanbuus WWnm HaTpus, rMaBHbIM 06pa3oM XNopuaoB U cynbduToB/CynbdaToB. MNpUCYTCTBYIOT Takke
cdhTopuabl M HE NpopearvpoBaBLUME XMMWYECKME peareHTbl (Hanpumep, U3BeCTb Unun cona). 31a CMech Takke
BKITKOYaET HEKOTOPOE KOMUYECTBO MbINU, KOTopas He Bbina yaaneHa Ha npefblgyLWnx aTanax neineyganeHus.
MbiNb MOXKET BKMOYATE TSHXKENbIE MeTanmnbl, AUOKCUMHBLI U dypaHbl. ObbIYHEIM cnocoboM obpalleHus ¢ 3Town
CMECbI0 SIBMSIETCA ee 3aX0POHEeHWe B Ka4eCcTBe OnacHbIX 0TX040B. BhilenaunBaemMocTs TBEPAbIX OTXOO0B SB-
NAETCH BaXHbIM pakTOPOM NpW NOCneayoLlwemM 3aXOpoOHEHNM X HA MONUroHax, NO3ToOMy cnefyeT NPoBOAUTL
LononHuTensHy o6paboTKy aTMX OTXOLOB Nepes ux 3axopoHEeHUEM Ha NonuroHax;

- chuneTp-NpeccHas nenewwka (wnam), obpasytowasacs npu PU3NKO-XMMUYECKON OYUCTKE CTOYHLIX BOZ
NMpW MOKPOW OYUCTKE AbIMOBLIX ra30B. 3TOT MaTepuan XxapakTepu3yeTcs 04eHb BbICOKUM COAEpKaHueM Tsxe-
NbIX METaNnoB, 0AHaKo MOXET CoAep:KaTb CONMM OrpaHUYeHHON PacTBOPUMOCTH, HAMpUMep, Takne Kak rurnc.
OB6bI4HBEIM cnocobom obpalleHnsa ¢ 3TON CMECHH ABMSETCA ee 3aXOPOHEHME Ha NONUroHax (B KavecTBe onac-
HbIX OTXOAOB). OTW OTXOAbl MOTYT COAEPKaTb BbICOKME KOHLEHTPaL M1 AUOKCMHOB U (bypaHoB, NOITOMY Lene-
coobpazHo NPOBOAUTE UX AONOMHUTENBbHYK 06paboTKy nepes 3aXopoHEeHUEM Ha NMOSIUroHax;

- TWMC, KOTOPbINA B KA4YE€CTBE 0TX0OAa MOXET BblTb BOCCTAHOBMEH (C OYUCTKON MnK 6e3 04MCTKW) B 3aBU-
CYMOCTU OT TEXHOMOIMYeCcKMX NnapaMeTpor 1 Tpebyemoro kadecTea. BoccTaHoBNeHUe runca BO3MOXHO, ECMNU
B ABYX3TanHoM ckpybbepe ¢ BOOAHBLIM OPOLLIEHWEM UCMONb3YeTCsl U3BECTHAK UMK ralieHas n3eects. BoccTa-
HOBIEHHbIA TMNC MOXET ObITb NMOBTOPHO UCMOMb30BaH;

- conu, obpasoBaBLUMeECSs B pe3ynbTaTe NoTOYHOro BhiNnapuBaHns CTOYHBIX Bo4. OTOT BU OTXOA0B CpaB-
HUM C OTXOL4aMW NOMYMOKPOM OYMUCTKU [IbIMOBbIX ra3oB.;

- conu, obpazylowmecs B pesynbrate OTAeMNbHOMo BeiNnapyBaHUs CTOYHbIX BO4. OTU COMKU, Kak NpaBuio,
ynuie, yem obpaszoBaBLUMECS MPU MOTOYHOM BhINAapMBaHUM CTOYHBLIX BOA,;

- ocraTtku, obpasoBaBLUMECA NPU OOOYMUCTKE ObIMOBLIX ra30B (OcTaTky, obpasywlMecs B pesynsraTe
npuMeHeHua copbeHToB). BapuaHTel UCMONbL30BaHUA 3TUX OCTATKOB 3aBUCAT OT WCMOMbL30OBaHHOIO ajacop-
BeHTa (aKTMBMPOBAaHHLIN YoMk, KOKC, U3BeCTb, bukapboHaT HaTpus, ueonuT). OTxoabl aKTUBMPOBAHHOIO YIS
W3 PeakTopoB C HeMnoOBWXHLIM CIoeM OOMYCKaeTCsl CKMraTb Ha camoM MYCOpOCXKUraTernbHOM 3aBofe, ecnu
cobniogatoTca onpegeneHHble TexHonorndeckue Tpeboanus. OTxoabl, obpasylolmnecs B cUcTeMax ¢ YHOCOM
LWKUXTBI (HAaNpUMep, U3 KUNSILLEro cnos TOMKW KOTna), JOMyCKaeTCsa CXWUraTb, ecnu B KadecTBe aacopbeHTa
NPUMEHSAETCH TONBKO aKTUBMPOBAHHLIM Yronk UMW NEYHON KOKC. Ecnu ncnons3yeTtcs cMech ApYrMx peareHToB
W aKTMBUMPOBAHHOIO YN, TO OTXOAbI, KaK NPaBuUIo, HanpaenawTca Ha obpaboTKy Ha cneunann3npoBaHHbIe
npennpuaTnsa UNUM Ha 3axOpPOHEeHWe Ha MONUroHax BCMNefCcTBME BbICOKMX PUCKOB BO3HWKHOBEHUS KOPPO3WUM.
Ecnn ncnonb3ayeTcs LeonuT, TO BO3MOXHO BOCCTAHOBMNEHWE PTYTH;

- ocTaTkn, obpazoBaBLUIMecs B CUCTEMaxX O4UCTKM ObIMOBbIX ra30B pasfyyHbIX TUMOB, 4ONyCcKaeTcs uc-
nonbL30BaTh B KAYECTBE 3aMONHAKLWEro MatepmMana Ha NonuroHax.

OcTaTtkm, 0bpasoBaBLIMECHA B CUCTEME OYUCTKM ALIMOBLIX rA30B NPY MCMNONb30BaHUK cyxoro GukapboHa-
Ta HaTpus, MOryT ObITb OYMLLEHbI U MOBTOPHO MCMNOMNb30BaHbl B MPOM3BOACTBE, HANPUMED B KA4ECTBE ChIpbS
B XMMWYECKOW NPOMBILLNEHHOCTU. ITOT MeTod, MOXeT noTpeboBaTh pasaeneHns 30MbHOM NbINKW U conecoaep-
Aawmx 0TXoOoB (Hanpumep, ABYX CTagwuid ounbTpauumM ObIMOBBIX ra30B) B LIENAX COKpalleHus CoaepaHus

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 8/28
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-55836-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67637
https://gostexpert.ru/gost/gost-55836-2023?utm_source=pdf&utm_medium=67637&utm_term=page

FOCT P 55836—2023

MHEPTHbLIX BELWECTB. TpchnopTMpOBaHme A0 KOHe4YHOro nonb3oBaTtensd MmoXeTt BbITb pewatowmnm CbaI(TDpOM,
onpegenAlnwmmM 3KOHOMUYECKYH SCbeeKTMBHOCTb 3TOro meToda noagxoga.

5.2 CocTaB M BblllenaviyvBaeMoCThb 30N0OLWLNaKoBbIX OTXOO40B

5.2.1 Ha COBpeMEHHbIX MyCOpOCKUraTeribHbIX 3aBoax 06u.|,ee cofepxXaHue opraHM4eCcKkoro yrnepona B
30M0LWNaKoBbIX 0TX0O0axX MOXET gocTuratb meHee 1 % no macce.

5.2.2 TunnyHbie KOHUeHTpaunn opraHu4eCcKnx cCOoeauHEeHWn B pa3nn4yHbIX BOaax TBepAdbliX OCTATKOB, 06-
Pa3yroLwWwnxcsa npu CxxXuraHnm ObITOBbIX OTX040B, NpuBeaeHbl B TaﬁJ'IMLI,E 2.

Tabnuya 2 — KoHueHTpauusi OpraHUYECKMX COEQWHEHMIA B 300LUMNAKOBLIX O0TX04ax, B TOMOYHOW 30me 1 ounsTpo-
BalnkLHOW 30ne

Mapametp Bonomnaxazﬁle OTXOAbL | Tonounas aona, Hrlr ¢wn:;ﬁgs:1r'}:n—taﬂ
MonuxnopuaHbiv AnbeHsonapaguoKCHH/
nonuxnopuaHeii avbeHsodypaH (MexagyHapoa- Ot 0,001 go 0,01 010,02 0o 0,5 010,200 10
Hbli TOKCKUYeckui akBuBaneHT) [PCDD/F (I-TEQ)]
[MonuxnopupoBaHHkIi gudeHun (PCB) Ot 50050 Ot 4 po 50 Ot 10 go 250
MonuxnopupoBaHHksie 6eHzonel (PCBz) Ot2p020 Ot 200 go 1000 Ot 100 go 4000
MonuxnopupoeaHHeie heHonsl (PCPh) Ot 20050 Ot 20 po 500 Ot 50 go 10000
Esj}v;iﬁ?mqecme apomaTtu4ecKkue yrnesoaopo- 01510 10 OT 10 A0 300 OT 50 0 2000

5.2.3 MNpw onpegeneHny oblero cogepXaHusa opraHMYecKoro yrrnepoaa anemMeHTapHbIA yrnepoa pac-
cMaTpMBaeTCs Kak 4acTb 0OLero cogepxaHusi opraHM4eckoro yrrepoga, He BbidbiBawollero npobnem npu
3axopoHeHUK Ha nonuroHax. Obllee coOepXaHne opraHM4eckoro yrnepoaa B 30M0WNakoBbIX 0TX0Aax npeq-
cTaBnsAeT coboil B OCHOBHOM 3MeMEeHTapHbIR Yyrnepod, OAHAKO NPUCYTCTBYET M HEKOTOPOE KONMUYECTBO opra-
HUYECKUX COEAUHEHUIA, K KOTOPbIM OTHOCATCS pasnuyHbie BELEeCTBa, HauMHaa OT COeAUHEHWIA C KOPOTKoLEn-
HbIMKW MOTekynamu go crnatoneTyymx coeguHeHui Tuna nonmMUMKIMYecKUX apoMaTMYecknx yrnesoLopoaoB,
AVOKCUHOB 1 (hypaHoB.

5.2.4 YpOBHWM MeXayHapoOHOro TOKCHYECKOro 3KBMBANeHTa, BbiSIBNIeHHbLIe B 30M0LUNAKOBbLIX 0TX0AaXx,
0BpasyoLMXca Ha COBPEMEHHbLIX MYCOPOCKUraTeNbHbIX 3aBofax, TOro e Nopaaka, uTo M YpoBHU MeayHa-
POAHOMO TOKCMYECKOrO 3KBUBANeHTa HeKOTOPLIX TOPOACKUX U MPOMBILLNEHHLIX 3eMenkb.

5.2.5 B Tabnuue 3 npuBeaeHsbl JaHHbIE 0 KOHLEHTpaUusaX nonuxnopuaHoro anbeHsonapaanokcuHa/no-
nuxnopuaHoro aubeHsodypaHa (MexgyHapoaHoro TOKCUYEeCKOro SKBMBaneHTa) B TBepAbIX ocTaTkax, obpaay-
IOLLIMXCS NMPK CKUraHMW BbITOBLIX OTXOO0B.

Tabnuuya 3 — [OQuanasoH KOHUEHTpaUWUA nonuxnopuaHoro avbeHzonapaguokcnHa/nonuxiopuaHoro anbeHsodypaHa
B TBEpabIX ocTaTkax, 06pasyrLmMXcs Npu CKUraHM GbITOBbIX OTXOL0B

3HaueHWe MEeXJyHapOAHOTO TOKCUYECKOTO SKBUBAMNEHTa, HI

HaumeHoBaHWe 0CTaTKOB/OTX0O0B
A TOKCUMYECKOro akeuBaneHTalkr CyXOFO TBEPOOro BewecTea

30noLwnakoBble 0TX04bl Ot 1 po 68
Ot 40 no 600

Ot 140 po 5720

Tono4Has 3ona

JleTyyas 3ona

5.2.6 CooTHOLWeEHKe BelwecTB, coaepxaluxcHd B 30110WLUNAKOBbIX OTX0A4aXx, B OCHOBHOM 3aBUCWUT OT MOp-
CDOJ'IOI'VNECKOFO COCTaBa 0TX04O0B, NOCTYNaWLWKMX Ha CKUraHMe, NPpMMeHAEMOro Tuna neyvu 1M MCnorb3yemblX
KOINOCHWKOBLIX PELLUETOK, a TakXKe pexuMa 3KCnnyataunmn CUCTEMbl CUTaHWUA.

5.2.7 HDOVICXO,EI,FILLLGE npun CXXUraHnn CokKkpalleHune obbema 1 macchbl OTXOO0B NPUBOANT K POCTY coaep-
KaHUA TAXEenbIX METarnsfoB B 30/10WNAKOBLIX OTXOOax Mo CPpaBHEHWK C WX KOHHEHTD&LIMEﬁ B OTXO4ax, no-
CTynawwmx Ha CxraHme. HeKOTOpre TAXenble MmeTannbl, Hanpumep As, Cd n Hg, B 3HAYUTENbLHOW CTEMNEHW
YNeTy4dnBaTCA U3 CNod Tonnnea M KOHUEHTPUPYHTCA B OCHOBHOM B I'IETyLJEl?I 3one.
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5.2.8 BbiwenaymeaHne 30M0LWnaKkoBbiX 0OTXO40B MOXET 3aBWCeTb OT Tuna NocTynalowmx Ha CKuraHne
OTXOOO0B.

5.2.9 TexHonorun obpaboTKM 30N0LINAKOBbLIX OTXOA0B HarnpaBfeHbl Ha CHUXEeHWe BbliLenadnBaHua cre-
aytowmx sewects: Cu, Zn, Sb, Mo, xnopuabl 1 cynbdarthl.

6 MeToabl 06paboTKM TBepAbIX OCTATKOB, 06pa3ylOWMUXCH NPU CHUTAHUN
0TX0A0B

6.1 O6paboTka M NOBTOPHOE UCMOMNbL30BaHUe TBEPAbLIX OCTAaTKOB, 06Gpa3ylowmnxcs
HenocpeACTEEHHO B Mpouecce CXUraHus

Beicokoe cogepaHue MUHepanbHbIX BELLeCTB B 30/10WMAKOBbLIX 0TXoAax MoxeT ofecneynTb UX no-
TeHUManbLHY0 NPUrOAHOCTL ANA UCMNOMNb30BaHUS B JOPOXHOM CTPOUTENLCTBE WM B Ka4eCcTBe CTPOUTENbHBLIX
MaTepuanoB Npu COOTBETCTBUM OTXOL0B KOMMMEKCY 3KOMOrMYeCcKUX U TEXHOMOTMYeCcKnX Kputepues. 3To Tpe-
ByeT oNnTMMK3ALMM Ka4ecTBa 30/10LWNAaKoBbIX OTXOA0B NOCPEACTBOM peanusalumu NepBUYHbIX UMM BTOPUYHBIX
MeponpuaTuid. K 3HauMMbiM NapameTpaM KavyecTBa OTHOCSTCS:

- BbllLenavrBaHue MeTanmnos;

- cofepxaHue conewn;
paamMep YacTuL 1 pacnpegeneHue ux no paamepam;
peakunoHHasa cnocoBHOCTb (XMMUYeckasi akTUBHOCTb) MUHEpalbHbIX BELECTE;

- CTeneHb BLIrOpaHus.

6.1.1 OcTaTku, obpasylunecs Ha COBPEMEHHbIX MyCOpPOCKUraTenbHbLIX YCTAHOBKAX, Mocre cooTBeT-
cTBylollen 06paboTKK, Kak NpaBWUMO, COOTBETCTBYIOT SKONOTMYECKUM W TexHonorudeckum TpeboBaHusM no
YCTaHOBMNEHHbIM NapamMeTpam KadyecTsa.

MeTogbl AONONHUTENEHOW 06PaboTKN TBEPALIX OCTATKOB 0BLIYHO HanpaBneHbl Ha ONTUMU3aLWI O4HO-
rO UK HeCKONMbKMX M3 napaMeTpoB Ans Toro, YTobbl NPUBNN3MTEL Ka4yeCTBEHHbIE XapakTepPUCTUKM OTXOO0B K
XapakTepucTUKaM NepBUYHbLIX CTPOUTENMbLHbLIX MaTep1anos.

6.1.2 OB6paboTka OCTaTKOB B LENAX AanbHeMLero BTOPUYHOrO UX UCNoNb30BaHUs NPeuMyLLeCTBEHHO
NprYMeHsieTca Npu o6palleHn ¢ 30MoLLNakoBbIMU OTXo4amMu, 06pasyoLWMMIUCS NPU CXUMraHuK BbITOBLIX OTXO-
0B, 4To 06bsicHAeTCs BonblimMM 06beMoM 06pa3oBaHKUs TakMX OTXO4OB, MX MEHee OMacHbIMW CBOMCTBAMM W
Bonee HM3KOW BhILLENa4YMBaEMOCTLH MO CPABHEHWID C OTXO4aMM, 0BPasyLUMIUCS NPU CXUTaHUKA, Hanpumep,
OMacHbIX OTXOO0B.

6.1.3 MepBUYHbLIE MEPONPUATUS ONA YNydlWeHns kadyecTsa 0Opa3yLWwnxcsa TBepabiX OCTAaTKOB BKMYa-
0T ONTUMU3ALIMIO YIIPaBIEeHWsl NPOLIECCOM rOpeHns B Lensx:

- rapaHTMpOBaHMWA BbICOKOrO BLIrOPaHUsl cOeQUHEHWI yrnepoaa;

- COOENCTBUA UCMAPEHUIO U3 CNOSI TOMMUBA TSXKENbIX METANIOB, HANPUMepP PTYTU U KagMus,

- chmKcaumm NUTOUNbHLIX 3NTEMEHTOB B 30MO0LUMNAKOBbLIX OTX04aX B LENAX CHUXEeHUs UX BbilLenavvBa-
eMOCTH.

6.1.4 BTOpu4Hbie MeponpusaTus ONns ynydlweHus KadecTBa 0BGpasylUnXcs TBEpAbIX OCTaTKOB BKIHO-
YaoT:

- yMeHblUeHVe pasmepa YacTul Ans YNpoLeHUs U3BNeYeHnss MeTannos M3 TBepabiX OCTaTKOB W NOBbI-
LLIEHNA TEXHUYECKON LLEHHOCTN TBEPALIX OCTATKOB;

- M3BMEeYeHNe YEPHLIX M LBETHbLIX METanNnoB, KOTopble MOryT BbiTe NepepaboTaHbl B MeTannypruieckon
NPOMbILNEHHOCTH;

- TMPOMbIBKY TBEPALIX OCTATKOB ANs yaarneH1s pacTBOPHMbIX COMen;

- BblAEpXMBaHWe B TeYeHWe onpefeneHHoro nepuona BpemMeHu B Lensx ctabunmsaumm CTpyKTypbl U
CHUXEHUS XMMUYECKOW aKTUBHOCTU TBEPALIX OCTaTKOB;

- 00paboTKy TBEpAbIX OCTATKOB C rMapaBlMYeCcKUM UK YINeBo40POaHLIM CBA3YOWMM 418 NOBTOPHOIO
MCMNONb30BaHNSA B JOPOXHOM CTPOUTENLCTBE;

- TepMuyeckyt 06paboTky TBepAbIX OCTATKOB B LIEMAX OCTEKNOBbIBAHWUSA MHEPTHLIX METATIMOB.

6.1.5 Tepmnyeckasa obpaboTka TBepAbIX OCTAaTKOB B GOMNbLIMHCTBE Cry4aeB NpuMBOAUT K oBpasoBaHuio
Gonee 0AHOPOOHOO NIOTHOIO NPOAYKTA C MeHbLUEeN BhillenadnsaeMocTblo. OCTeKnoBLIBaHWe Takke crnocob-
CTBYET (PU3NYECKOMY YAEePKaHWIO 3arpsisHsIoLLMX BELLIecTB B OCTEKIIOBaHHOM Macce.

OHepronoTpebneHne nogo6HoW o6paboTkM OCTATKOB, Kak NpaBuno, SBMAETCA OYeHb BLICOKUM. B He-
KOTOPLIX CNy4yasix NiaBneHue TBepAbiX OCTAaTKOB NPOWM3BOAMTCH B PaMKax OCHOBHOMO TEXHOMOTMYECKOro npo-
Liecca CXUraHust OTXO40B NOCPeacTBOM UCMONL30BaHNA Gonee BEICOKMX TeMMNepaTyp Ha CTagun CxxuraHus. B

6
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Takux crydasax aHepronoTpetneHune ByaeT YacTMYHO NOKPLIBATLCS 3a CHET UCTONbL30BaHWUS TEMNTOBO 9HEPrK
[AbIMOBbIX ra30B M NOTPEBGHOCTb BO BHELUHWX CTOYHMKAX SHEPrM MOXKeT BbiTh CoKpalleHa.

6.1.6 [ObiMOBLIE rasbl, o6pasyolinecs Npu TepMuvyeckoi obpaboTke TBepAbIX OCTATKOB, MOTYT coaep-
XaTb BbICOKU/A YPOBEHb 3arpA3HAKLLMX BELLECTE, HanpuMep OKCUAbl a30Ta, opraHuYeckuid yrnepom, oKkcuabi
cepbl, NbiMb, THKENbIe MeTannbl U 4p., YTo TpebyeT ONONHUTENBHON OYUCTKM AbIMOBLIX FA30B.

Bricokas KOHUEeHTpauWsa coneil B TBepAblX ocTaTkax, obpa3oBaBLUMXCA B CUCTEME OYMCTKM ObIMOBLIX
rasoB, MOXeT CTaTb NPUYNHOM KOPPO3nKM 060pya0BaHWS, UCMOMb3YEMOTO NMPY 0YMCTKE 9TUX AbIMOBLIX ra30B.

CnekaHue He pekoMeHAayeTcs WCMonb3oBaTk Kak cneunanbHblil MeToq 06paboTkn TBepablX OCTaTKOB,
06pa3oBaBLUMXCA B CUCTEME OYUCTKM OBIMOBLIX ra30B, XOTS HEKOTOPble KOMBMHUPOBaHHLIE BUAbI 06paboTKu
BKINKOYAOT U €ro.

6.2 O6paboTKa TBepAbIX OCTAaTKOB, 06Pa3yOWMXCA B CUCTEME ra3004UCTKN

6.2.1 OTBepxOeHWe N XuMnyeckas ctabunusauva TBepAbiX OCTaTKOB, 06pa3yLWNXCA B cUCTEME
ra3oo4yMCcTKN

6.2.1.1 OCHOBHOW Lienbio OTBEPXKOEHUA TBEPALIX OCTATKOB fIBNAETCHA MONyvyeHue Matepuana ¢ m3amnko-
MeXaHWYECKUMUM CBOWCTBAMMU, KOTOPblE CMOCOBCTBYHOT CHWXEHWUIO BbIMbIBAHWA 3arps3HAKLLNX BELLECTB U3
Macchbl OTXOA0B.

6.2.1.2 1nsa oTBepxOeHWs TBepOblX OCTATKOB, Kak MpaBuno, MCNOMb3YHT HEOPraHUYEeCKUe CBA3YILLNE:
LeMEHT, U3BecTb 1 ApyrMe nyuuonaHoBble mMaTepuarnsl, TakMe Kak yronbHas 3ofbHas Mbifb, 30Mna newaau
OOMEHHOW Neyn Unu LemMeHTHas nNbifib. MoXHO Takke UCnonb30BaTbh HEKOTOPbLIe OpraHu4YeckMe CBA3ylLlme,
Hanpumep BuTym/acdansT UNu napadguH U NONM3TUNEH. Takke WUCMOMb3yrTCAa KOMOWHALMKA CBA3YIOWNX U
pa3nuyHbIX Nprcadok. B HacTosee Bpema Haubonee pacnpocTpaHeHHOW TEXHOMOTMEN OTBEPXKOEHUA ABNSA-
eTca cTtabunuaaumsa LLeMeHTOM, YTO NO3BONSAET YMEHbLIWTL BMNAXHOCTb U MOPUCTOCTb OCTATKOB U YBENUYUTL
JOMNroBe4YHOCTb MOMY4EeHHOro NPoAyKTa, ero Npo4HocTb M 06bemM. Kpome TOro, uemMeHT 0BbIYHO yBENUYMBaET
LWeno4YHOCTb CMECH, YTO CHMXAaeT BblLenadnBaemMocTb NOMy4YEeHHOro NpoayKTa, XOTA pacTBOPUMOCTb aMdo-
TEPHbIX METasnnoB, TakMX Kak CBMHEL, W LIMHK, MOXET Npy 3TOM BbIPacTHu.

6.2.1.3 OTBepXOEeHHLIN NPOOYKT, KaK MpaBumno, cHadana oTnMBawT B Brioku (HanpuMep, paamepom 1 M3)
U HesameAnUTENbEHO HanNpaBnaT Ha MNOMUIOHbI NS 3aX0OPOHEHUS.

6.2.1.4 OcHOBHaA Lenb XMMUYECKOW cTabunuaaunm TBepabiX OCTATKOB 3aKMYaeTcs B CBA3LIBAHWUM TH-
KEnbIX MEeTannoB B MeEHee pacTBOpUMbIE DOPMbI, YHEM OHM NPUCYTCTBYIOT B OCTaTKax. 3TW Metodbl cTabunu-
3auMK BKIIOHAKT OCaXAEeHWe MEeTannoB B BUAe BHOBb 00pa3oBaBLUMXCS BELLECTB W CBS3blBaHUE MeTansioB
nocpeacTeoM copbuun. TOT NPOLECT BKMOYAET NOBbILLEHWE PacTBOPUMOCTH THXKENbIX METannoB, coaepxa-
LKXCH B OCTaTKax, 1 Ux nocnegylollee ocaxgeHve B BUAE HOBLIX BELLECTB.

6.2.1.5 HekoTopbie MeToakbl cTabMNMaaL M BKNIOYAKT NpeaBapUTENbHYH MPOMLIBKY, NPW KOTOPOA Bonb-
lWaga YyacTb comnen WU HekoTopas YacTb MeTannoB U3BMeKaeTcs 40 XMMUYECKOro CBA3bIBAHUSA OCTanbHbIX Me-
Tannoe. 3T MeToabl MOryT ObiTh 3aBepLleHbl 0b6e3BoXMBaHWEM CTabUAM3MPOBAHHOMO NPOAYKTA WU yaaneHu-
€M OpraHM4yecknx coeguHeHun.

6.2.2 Tepmuueckas obpaboTka TBepAbIX OCTAaTKOB, 06Pa3yOLWMUXCA B CUCTEME ra3004UCTKH

6.2.2.1 Tepmuyeckas obpaboTka TBepAbIX OCTATKOB (MHOrAAa TBEPOLIE OCTATKU CUCTEMbI Fa3004UCTKU U
30M10LUNAaKOBbLIE OTXOAbLl CMELUWBAKTCS AN COBMECTHOW 00paboTKuU) NpUMeHsaeTcs ANns cokpalleHns obbema
TBEPAbIX OCTaTKOB, a TakkKe AN YMeHbLIEeHWUS COAepKaHUs opraHU4YecKux BELLEeCTB U TSKenbiX MeTanmnos U
CHWKEHWS BblLLEeNnavnBaeMoCcTy TBepAbIX OCTATKOB Nepes nx 3aXopoHEeHWEM Ha NOMUroHe.

6.2.2.2 BapuaHTbl TepMuyeckon obpaboTky TBEPAbLIX OCTATKOB MOryT OblTh CrpynnNUpOBaHbl B TPU OC-
HOBHbIE KaTeropuu: OCTEKNOBbIBaHWE, NNaeneHve 1 cnekaHne. Paanuyma mexagy aTmMy npoueccamu rnas-
HbIM 0DOpa3oM CBA3aHbI C XapakTEPUCTUKaMU U CBONCTBAMUW KOHEYHOTO NpoayKTa:

- OCTEKIOBbIBaHUE ABMNSETCH NpoLeccoM, B KOTOPOM TBepAble oCTaTKM MoABeprarTcs BO3OEWCTBUIO
Bbicokux Temnepatyp (ot 1300 °C pgo 1500 °C), a 3aTem DbICTpO oxnaxgawTcsa (BO3OYXOM WUNK BOAOR) Ons
nony4YeHvusi OTBEPXKAEHHOMO BellecTsa B cTeknoobpasHoM cocTosiHuK. [Nocne oxnaxaeHus pacnnasa obpasy-
eTcs ogHodhasHbii Mmatepuan. [Ans dopmupoBaHusa cTeknoobpasHoro NnpoayKkTa MHOr4a K TBEpAbIM ocTaTkam
fobaensoTca npucagku;

- NnaeneHue TBepabiX OCTATKOB NOAOOHO X OCTEKNOBLIBAHUIO, HO CTAANSA OXMaXKAEHWUA KOHTPONMpPYET-
¢, YToBbl KpMCcTannuaayusa pacnnasa OCyLecTBUMNack B MakCUMarbHO BO3MOXHOW CTeneHW. 3TO NpMBOOUT
K obpazoBaHud MHorodasHoro Mmatepuana. MoxHo Takke 0obaenaTe cneunansHele Npucanky ans obnerve-
HUA KpUcTannMsauuu BeLLecTsa;
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- crnekaHve TBEpAbIX OCTAaTKOB NPOMCXOAWUT NPK UX HArpeBe A0 TEMNepaTypbl, NPU KOTOPOW MPOMCXOANT
CUemnneHne 4acTul, U pPekoHPUrypupyrTca xuMuyeckme dasbl B ocTaTkax. ITO NPUBOAWMT K 0Bpa3oBaHMio
Bonee NNOTHOrO NPoAYKTa C MEeHbLUEA MOPUCTOCTLI0 M BOMbLUER NMPOYHOCTLH, YEM MCXOOHLIN. TUMUYHbIE
TeMnepaTypbl cOCTaBNALT NpubnuantensHo 900 °C.

6.2.3 PazpgeneHue TBepAbiX OCTaTKOR, 06pa3yloluxcs B CUCTEME Fa3004UCTKN, U U3BNeYeHne U3
HUX OTAEeNbHbIX dpakKymn

BapuaHTbl 06paboTkn ¢ Mcnonb3oBaHuem pasaeneHnsa OTXOA0B U M3BMNEYEeHUs U3 HUX OTAenbHbIX dopak-
LM aHanorM4yHbl npoLleccam U3BnedeHuns oTaenbHbIX KOMMOHEHTOB U3 0TX0A0B. [1pK 3TOM Haubonbllee BHU-
MaHue yaensieTca npoueccamM N3BrnedYeHus TSHKENbIX METANMoB M COMNei ¢ MOMOLLLH KUCTOThI.

6.2.4 XuMnueckana ctabunusauus TBepabIX OCTAaTKOB, 06pa3ylolmnXCcA B CUCTEME Fra3004UCTKH

6.2.4.1 OcHoBHas Lenb XMMWUYECKON cTabunuaauunm 3aknyaeTcs B CBA3bIBAHUWN TSKENbIX METanmnos B
MEHEee pacTBOPUMbIE POPMbI MO CPAaBHEHWIO C TEMMU, KOTOPLIE NPUCYTCTBYIOT B MCXOAHBIX HEOOpaboTaHHbIX
ocTaTKax.

6.2.4.2 Npoueccsl XMMUHECKOW CTabunusaunn BKNYaT OCaKAEHWE METANMOB B HOBbIE MUHEParbHble
BELLEecTBa U CBA3bIBAHWE METaNnoB MUHepanamu nocpegcTtBom copbumm.

6.2.4.3 MNpoueccebl xMMmuyeckon ctabunusayum obecnevymBaloT NOBLILLEHWE PACTBOPUMOCTU TSXKENbIX
MeTarnmnoB, COAepXalluxXca B TBEPAbIX OCTaTKaX, U UX Nocrenyllee ocaxeHne B BUAe HOBbIX BELLECTB UMK
copbuuio.

6.2.4.4 HekoTopble NpoLecchl XMMWYECKOW CTabunusauun BKNHOYAT NpeaBapuTenbHY0 NPOMBIBKY
TBEpAbIX OCTATKOB, NMPW KOTOPOW Oonblias YacTk CONnel 1 HekoTopas 4acTb MeTanrnoB U3BneKkaeTcs 40 XUMK-
YEeCKOro CBA3bIBAHUA OCTANLHLIX METANMoB. 3TW NpoLecckl MOryT BbiTh 3aBeplleHbl 00e3BOXMBaAHUEM CTAbU-
NU3NPOBaHHOIO NPoAyKTa.

6.2.5 Opyrve metoabl obpaweHa ¢ TBepALIMM OocTaTKaMmu, o6pa3yrolMMUCA B CUCTEME razo-
OYUCTKU

6.2.5.1 NpUMEHUTENBHO K NeYam C MOKPbIMU CUCTEMAaMU ra3004MCTKU 0DbIMHO MCMOMb3yeTcs MEeTof,
npegycmMaTpyBaloL i CBSA3bIBAHUE NEeTy4Yel 30Mbl co wramom, obpazoBaBluuMcsa B ckybbepax, B dounbTp-
NMPECCHYI0 NEeneLKy.

6.2.5.2 Cynbduabl, UCNOMb3yeMble B CUCTEMAX OMUCTKM CTOYHLIX BOA ANS OCAXAEHMWS TSXKENbIX MeTan-
TIOB M HaxoAsLMecs B LUNaMe, MOryT cnocoBCTBOBATE CHWDKEHUIO BbILLENAYMBAEMOCTU TSXENbIX MeTannos
13 PUNLTP-MPECCHOM NeneLwkn.

6.2.5.3 CMmelwunBaHne NeTy4vein 30nbl ¢ KUCMbIMU BogdaMu ckpybbepa no3BonseT noBbICUTE U3BMNEYeHue
TKENbIX METANMnoB U OpraHMYEeCKMX KOMMOHEHTOB.

7 O6wme TpeboBaHUA K MPUMEHEHUIO HAUNYYLWKUX AOCTYMHLIX TEXHOMOIMN
Npu CXXUraHMU OTXOA0B

7.1 MNMpwu BHeapeHun HOT npw cxKuraHun oTxoaoB Heobxoanmo obecneduTsb:

- KOMMNEKCHbIA Nogxo4d K npefoTBpalleHud UW/nnu MUHUMW3auuuM TeXHOreHHOoro BosgencTeust, 6asn-
pyHOLWMACA Ha conocTaBneHnn appekTMBHOCTU MEPONPUSTUMIA MO OXpPaHe OKpyKakoLlel cpedbl C 3aTparamu,
KOTOpbIE JOMKEH MPU 3TOM HECTH XO3SMCTBYOLWMIA CyOBLEKT ANa NpefoTepalleHus Wunv MMHUMU3agmm oka-
3bIBAEMOFO MPU CKUIaHUM OTXOO0B TEXHOTEHHOIO BO3AENCTBUA B ODBIYHLIX YCIIOBUAX X03ANCTBOBAHUS;

- KOMMMEKCHYK 3aLUWTy OKpYKawlLlel cpefbl, C TeM 4YTOObI pelleHne ofHOW Npobnembl He co3dasano
OPYTYIO U HE HapyLlano ycTaHOBMNEHHbIX HOPMATMBOB Ka4eCTBa OKPY»KatoLlen cpefdbl HA KOHKPETHBLIX Teppu-
TOpUAX.

7.2 K HOT obpaboTkn TBEpAbIX OCTATKOB, 0OPa3ylolUXCA B NPOLECCE CKUraHWsi 0TX0O0B, MOryT GbiTh
OTHeCeHbl NoAXo4bl, MPUBEAEHHBIE B HACTOSLLEM pa3fdene u pasgene 8, koTopele MoryT obecne4vnTs NpefoT-
BpalleHue U, rae 3To HeNPMMEHUMO, CHIKEHWE BO3OENCTBUS HA OKpYXatoLLy cpeny (cm. [4] — [6]).

8 Haunyuwwme goctynHble TeXxHONornm obpaboTkmn TBepAbLIX OCTATKOB
ra3soo4YuCTKU

8.1 HEMEHTHPOBaHHe TBepAbiX OCTATKOB ra3004YMCcTKHN

8.1.1 O6wme nonoxeHus
Teepable ocTaTku, obpa3syowmecs Npy o4UCTKe rasoobpasHbliX MPOAYKTOB CropaHusl, CMeLLMBaloT ¢ MU-
HepasnbHbIMA WU TMAPABANYECKUMN BSDKYLWWMM BellecTBaMu (HanpuMep, ¢ LLeMEeHTOM, YrofbHOM 305TbHOK
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Nbinblo U T. A4.), AobaBkamMu Ons perynupoBaHMa CBOWMCTB Matepuana (Hanpumep, AN CHYWXEHWS BbllLlenadn-
BaeMOCTW CBMHLIA UCNONb3YHOTCA peareHTbl Ha OCHOBE OMOKCKHAA KPEMHUA, @ NS CHWXKEHWA BbillenadviBae-
MOCTW ApYrMX MEeTannoB — peareHTbl Ha OCHOBE CyNb(WO0B) 1 BOLOW, KONMMYECTBO KOTOPON HeobxoaMmo st
NPOXOXOEHWA peakuun ruapataunmn npu cBA3biBaHWM C LEMEHTOM.

TeBepOble OoCTaTKU BCTYMNaKT B pPeakuUMio ¢ BOOOW W LieMeHToM ¢ obpa3oBaHUEM MMOPOKCUAOB UMK Kap-
foHaToOB MeTannoe, KOTOpbie MEHEee pacTBOPUMbI, YEM UCXOOHbIE CoegVHeHUs MeTarnnoB, coaepXalluecs B
TBEpPAbIX OCTaTKax.

8.1.2 O6nacTb NnpuMeHeHUnA

LlemeHTupoBaHWe, KaK MpaBuno, OCyLEeCTBMASIETCA HA CNeLManM3MpoBaHHLIX 3aBo4ax, pacnonoKeHHbIX
no6rnu3ocT OT MecTa MCNONb30BaHUS MOMyYaeMon NpoayKUMK; Takum oBpasom, HeT cMbicNa ycTaHaBNMBaTb
LemMeHTUpyloLllee obopyaoBaHUE Ha OTAENbHbLIX MYCOPOCKUraTenbHbIX 3aBOAaX.

3TOT nNoaxof MoXeT OblTb MCNONb3OBAH NPUMEHUTENbHO KO BCEM BMAam OTXOLOB, 0Opasylowmxcs B
CUCTEME ra3004UCTKM.

8.1.3 KomnnekcHble BO3AeACTBMA HAa OKPYKaloLWyo cpegy

[aHHbIA NOAX0A B HEKOTOPLIX Cny4aax obreryaet UCNONb30BaHWE OTXOA0B B KAYECTBE CTPOUTENBHOIO
MaTepuana unu matepuana Ans 3acbinkyv B ropHo400bIBAKOLWEN NPOMBLILLUNEHHOCTH.

Vcnonb3oBaHWe 3TOro Noaxoda npeagnonaraet notpebneHmne uemeHTa, 4o0aBoK M BOAObI.

8.1.4 locTUrHyThble 3KONOrM4YecKkne npenmyLiecTsea

OCHOBHOE NPenMyLLEecTBO LEMEHTUPOBaHMWSA TBEPAbIX OCTATKOB COCTOUT B COKPALLEHUWN KOHTaKTa MEeX-
4y BOOOW W OTXO4aMW W B BO3MOXHOCTKM 0DpazoBaHMa MeHee pacTBOPUMbIX MMOPOKCUAOB WM kKapboHaToB
MeTanmnoe.

Co cueMeHTUpPOBaHHLIMW OTX0A4aMW OTHOCUTENBHO MPOCTO obpallathcs, a pUCK MblneobpasoBaHus
OYeHb HU30K.

Bbicokas LWenoYHOCTb LeMeHTa MOXET NPUBECTH K 3HAYWUTENbHOMY BbilLenavyvMBaHuio amoTEPHbIX Me-
TannoB (CBMHUA W LMHKA).

HepnocTtaTtkoM aToro mMeTofa ABMASETCA TO, YTO OH He MPenAaTCTBYET BbIMbIBAHUIO pacTBOPUMbIX COMeNn,
UYTO B KOHEYHOM UTOre nNpuBoauT K hU3MYEcKOMY pacnajy CLEeMeHTMPOBAHHbLIX OTXOAOB, MPUBOOSALLEMY K
JanbHelweMy BbilenavyMBaHuio.

[obaeneHne uemeHTa U Npucanok yBenuuMeaetr obbeM OTXOA0B, Noanexalux obpaboTke: kak npa-
BWMO, LeMeHTa 1 npucafok gobasnsetca nopagka 50 %, a Bogel — 30 % — 100 % oT Beca cyxoro ocTtaTka.
Takum oBpazoM, BbIXO4 TBEPOOro OCTaTka M3 30MbHOM Nbinu yBenudmueaeTtca ¢ 20—30 kr/T nepepabaTbiBae-
MbiX 0Txof4oB oo 40—60 kr/T oTxogos, BkNoyasa fobasnenune sodbl, coctasnawwein 50 % ot obLero cyxoro
ocrtaTka (nmo macce).

8.2 OcTeknoBbIBaHWe U NnaBneHue TBepAbiX OCTATKOB, Oﬁp&SOBaBLUMXCﬂ B CUCTeEMeE
ra3oo4ncTKM

8.2.1 O6wme nonoxeHun

OcTeknoBblBaHWe U NnaesneHve nNpusBoasT k mobunusaumn meTtannos, Takux kak Hg, Pb u Zn, B npo-
Lecce 06paboTkuM, YTO B HEKOTOPLIX TEXHOMOMMYECKMX NPOoLieccax UCMOoNbL3YeTCs B codeTaHuW ¢ ApYrMMu nog-
Xxogamu Ona npov3BOACTBa NpoaykTa nepepaboTku ¢ HU3KMM COAepKaHneM TSXKenbIX MeTannos.

MeToabl, ucnons3yemele AN OCTEKMOBLIBAHWUA W MIMABNeHUs TBEPALIX OCTATKOB, BO MHOMOM CXOZLHbI.
OcHOoBHOE pasnuyue 3akn4daeTcs B Npouecce OXMa)OeHWs, a Takke B MCMNOoMNb30BaHWW creunanbHbIX 40-
©aBoK, yny4LwalLwmx CTPYKTYPY Noy4aemMoro npogykra.

[ns HarpeBa TBepablX OCTATKOB MCMOMNb3YeTCs HEeCKONMbLKO METOOO0B: SNEeKTPUHECcKNe CUCTEMbI NNaBKu,
TOMMWBHbLIE FTOPENKW U FTOPEenKkW ¢ AYTEeM, KOTOpbIe pasnuyarTea Mexay coboii no cnocoby nepegayn 3Heprum
1 no obbemy obpasyrLKUXcsa OTXOAALLNX ra30B.

8.2.2 O6nacTb NnpUMeHeHUA

Tepmuyeckas obpaboTka LWMPOKO Mcnonb3yeTca Ans 06paboTkv 30M10WNAaKoBbIX OTXOO0B, a TakKe CMe-
ceil 30MOLLMNAaKoBbIX OTXOA0B M TBEpPAbIX OCTaTKoB, 0Opa3oBaBLUMXCA B CMCTEMe ra3oounctkn. Benencteue
BLICOKOTO COAepXaHUs coner 1 TSXenbiX MeTanmnos B TBepAbliX ocTaTkax, 00pa3oBaBLUMXCA B CUCTEME ra3o-
OYUCTKWU, cCaMocTosITeNbHas 0bpaboTka 3TUX OTXO40B MOXET Bbi3BaTb HEOOX0OOMMOCTbL Bonee akTMBHOW OUYUCT-
K OTXOASILMX ra30B, TEM CaMbIM CHUXasA obLLKMe BbIrodbl OT TepMuYeckol 06paboTkn NnogobHbIX OTXOOO0B.

8.2.3 KomnnekcHble BO3AEWCTBUA Ha OKPYXKAKOLYIO cpeay

OcTeknoBblBaHWE U MNaBneHWe NpUBOAsAT K MOBUNU3aLMM NeTy4nX aneMeHToB, Taknx kak Hg, Pb u Zn,
B nNpouecce obpaboTku.
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Tepmuyeckme TexHonornn 06paboTkn TBEPAbIX OCTATKOB NOTPEBNSAT 3Ha4YMTEeNbHOE KONUYeCTBO aHep-
run. Kpome Toro, Npv NCNonb30BaHUK 3TUX TEXHOMOIMIA B OTXOASALLMX ra3ax NoBTOPHO obpasyloTcH TBepdbie
ocTaTtku. [biMoBbIe rasel, cbpasylolmecs nNpyu TepMmudeckoin c6paboTke TBepObIX OCTAaTKOB, MOMyT XapakTe-
PU30BaTbLCS BbICOKMM YPOBHEM OKCMAOB a30Ta, OpraHWYecKoro yrnepoaa, OKCMAOB Cepbl, MbINKW, TAXKENbIX Me-
Tannee v Ap.; ANAa yaaneHus aTuX 3arpsasHAKLWMX BelecTB HeobxoavMa AoNonHMTeNbHasa o4McTKa AbIMOBBIX
ra3os.

Kpome Toro, MoXeT oKasaTbesi 3aTpyaHeH cObIT MONY4EHHOTo NPOAYKTa, KOTOPbIA HAXOOWUT OrpaHnYeH-
HOE MpPWMMEHEHWE NO CPaBHEHUID C rpaHynamu, NPOM3BOAMMbLIMMK MpU XonoaHoW obpaboTKe 30M0LWNAKOBbIX
oTxoAoB. [NpuynHoM aToro ABNSAKTCA hUanyeckne CBOWCTBA NOMYYEHHOro NPOAYKTa, KOTopkle He obecnevu-
BaT BbICOKOW CTabuNbHOCTW MpW ero NPYMMEHEHWMN B CTPOUTENBCTBE.

8.2.4 NocTUrHyThble 3KONOruveckmne npeummMyLlecTBa

PacnnaBrneHHble 1 OCTEKNOBAHHbLIE OTX0Ab!, KAK NpaBnno, 0bnagatT O4eHb HU3KUMU NOKa3aTeNAMu Bbl-
wenadyvBaemMocTh. CneyeHHble 0TX04bl TAKKE UMEKT TEHAESHUWNIO OCTUraTh TOTO e YPOBHA cTabunbHOCTM B
OTHOLUEHWM BbilenadymnsaHus. OcTeknosbiBaHue 0bblvHO gaeT Hanbonee cTaburbHbIA W NNOTHbLIA KOHEYHbIN
NMPOAYKT.

BaxHbIM NpenmyLLecTBOM 3TUX TEXHOMOIMIA SBMAETCA paspylUeHWe OpraHUYeckuX 3arpssHsoL X Be-
LecTB, TakMX Kak guMokcuHbl 1 dypaHbl. Becneactevne BoIBpOCOB NapoB TsXKemnbiX MeTanfnoB Npu UCMNonb3o-
BaHWM AAHHOrO TEXHOMOTMYECKOro rnpouecca, TepMmudeckas obpabotka TpebyeT QOMNONHUTENBHON CUCTEMbI
O4YMCTKM AbIMOBBIX ra30B, KOTOpPaA MOXET OCYLUECTBNATLCA C UCMOMb30BAHWEM CUCTEMbl OHUCTKM ObIMOBbIX
razoB MyCOPOCKMWratenbHoro 3saBoja.

OCHOBHbLIM HEOCTaTKOM 3TUX METOAOB ABMNAETCA UX IHEPrOEMKOCTb, YTO CKa3biBAeTCH Ha YBEMUYEeHUH
KanuTanbHbIX M 3KCNNyaTauoHHbIX 3aTpaTt. Kpome Toro, MoXeT okasaTbCd 3aTpyAHeH cObIT nony4yeHHoW npo-
AyKUunu.

8.3 JKkcTparnpoBaHMe KNUCNOTOW TOMOYHOMW 30Mbl U 30MbHOM NbINKU

8.3.1 O6wme nonoxeHun

3onbHas Neifb W TONOYHas 3ona 0bpabaTbiBaTCA KMCMBIMKM CTOMHBIMUW BOAAMU, 0Bpa3yroLUMMUCSH Ha
nepeoM (KMCNOTHOM) 3Tane MOKpon razoouncTkn. OBpaboTaHHbIe OCTaTKM 3aTeM MPOMbIBAKITCH U CMeLlKBa-
HOTCA C 30MOLUNAKOBLIMKU OTXO4aMU ANA NOCMNeayioLLEro 3aX0POHEHWS Ha NOMUIOHAaX.

OTa TexHonorns codeTaeT B cebe aKCTparMpoBaHWe KUCMNOTOW pacTBOPUMbIX TSRKENbIX MeTanmnos 1 co-
ner Cc NCNonb30BaHWEM KUCTbIX CTOKOB MOKPOW ra3ooqmcTkv. [eped Mcnonb3oBaHWeM KMCMbIX CTOYHbIX BOA
N3 HUX YOanseTcs pTyTb nyTeM unsTpauum (Korga akTMBMPOBaHHLIA Yronb BBOAUTCH B CKpyb6ep) n/unm ¢
NPUMEHEHUEM creLManbHbIX MOHOOOMeHHLIX cMon. TakuMm ke obpasom obpabaTeiBakoTCA TONOYHAA U NeTy-
yasa 3onbl. CoOOTHOLWEHWE MEXIY XKUOKOW U TRepaon dpakuuamu npu 3KCTparnpoBaHWKM COCTaBnsieT Nnpumep-
Ho 4:1, BOQOpOOHLIN NOKa3aTenb NoAAePKMBAETCA Ha ypoBHe 3,5 nobarneHneM ralueHoi u3eectu. B TeueHmne
BPeMeHM, paBHoro npumepHo 45 muH, cynbcar na SO,-ckpybbepa ocaxaaetca Ha runc. OcTatok obeasoxu-
BaeTCH, 3aTeM NpoMbIBAETCHA NMPOTMBOTOKOM Ha NIEHTOYHOM OMNbLTPe, NOCMe Yero HanpaenaeTcs Ha NoJIMroH
ONsi 3aX0POHEHWA, Kak NpaBuIio, B CMECKH C 30M0LWWNakoBbIMN OTXO4aMU.

duneTpaT gomkeH obpabaThiBaTLCA € LEnbio yaaneHusa TsHKenblX MeTanfnoB MocpeAcTBOM HelTpanu-
3aUMN, OCaXKAEeHUA 1 MoHHoro obmeHa. O6e3BoXXeHHAA WM NPoMbITaa MUNLTPOBaNbHAA KOpKa coaoepXuT npu-
MepHo 25 % uuHKa 1, crefoBaTensHO, NOANEXUT NnepepaboTke Ha MeTannypruvyecknx NpeanpuaTUaX.

8.3.2 O6nacTb npumMeHeHun

Moaxon MOXKeT ObiTb UCMOMb30BaH TOMBKO Ha MYyCOPOCXKMIaTeNbHbIX 3aBOAaX C MOKPOW CUCTEMOW raso-
OYWMCTKKM, OCHALEHHOW CUCTEMOW OYMCTKM CTOYHBIX BOA.

8.3.3 KomnnekcHbie BO3OENCTBUA Ha OKPYXaloWyk cpegy

CopepxaHue OUOKCMHOB B 30MO0LUMAKOBLIX OTX0AaX YBeNUUMBaEeTCH, Korga obpabotaHHasa 3ona pasme-
LaeTcs Ha NoMUroHax BMecTe C 30M0LNaKoBbIMKM OTX04aMK1, OOHAKO MO BbILLENa4YMBaeMOCTU XapakTepucTu-
K1 CMEecK fake Nnydlle u3-3a 6onee BbICOKON NAOTHOCTU.

Conb 1 MeTannbl U3 OTX040B, 0Opa30BaBLIMXCSA B CUCTEME ra3004MCTKU, MEPEXOAST B CTOYHbIE BOAbI,
KOTOpPbIE MOTYT 3aTeM noTpeboBaTh AanbHenwen obpaboTku.

8.3.4 ocTUrHyThble aKonoruvecKkmne npeummMmyLlecTea

TexHonorusi No3BonsieT yoanuTh 3HAYUTENBHYH YacTh TSXKenbIX MeTanmnoe w3 otxonoe: bonee 85 % Cd
n Zn, 33 % Pb u Cu, 95 % Hg.

BeiwenayneaemocTtb oTxogoB ymeHbluaetcsa B 100—1000 pas. LinHK, kagMuiA KU pTyTb NoaBepratTcs
BTOPUYHON NepepaboTke.
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TecTbl Ha TOKCMYHOCTb ONs1 okpyxawLlen cpegbl (Microtox, Ceriodaohnia, poct Bogopocnen, cmepT-
HOCTb YepBeW 1 NpopacTaHWe canarta) He BbisiIBNAT NMPOTMBOMOKAa3aHWA ANs NPUMEHEHUA MeToaa.

8.4 OGpaboTka TBepAbIX OCTATKOB, 06pa30BaBLUMXCA B CUCTEME ra3004YUCTKA C NPUMEHEHUEM
cyxoro bukap6oHaTa HaTpus

8.4.1 O6wuKe nonoxeHnnA

O6paboTky TBepObIX OCTATKOB NPOBOASAT C LIENbI0 UX UCMOMb30BaHWA B MPOM3BOACTBE KanbLWHUPOBaH-
HOW cofbl.

Teepoble ocTaTky, 06pa30oBaBLUMXCS B CUCTEME ra3004vMCTKM C UCMOMNbL30BaHWeM cyxoro bukapboHaTa
HaTpusi, HakannueatoT B DyHKepax AnA nocneaywuein obpabotku. MNpu obpaboTke 3T 0TXO4L!I pacTBOpS-
0T C onpefeneHHbIMKM JobaBkaMu Mo KOHTponem BodopodHoro nokasartens. OBpa3oBaBLuasics CycrneH3ust
NpOXoauT Yepe3 hunsTp-Npecc, KOTopPbIi OTAEeNAeT HEPacTBOPUMbIE YaCTULbl (TMAPOKCUObI TAXENbIX MeTan-
NOB, aKTUBUPOBAHHbIA YToMNb W 30MbHYH Mbifb) U NPUBOOUT K 0Opa3oBaHWMi0 CONMeHoro pacTeopa u unsTp-
NpPeccHOn NeneLuKkn.

ConeHblid pacTBOp NPOMNYCKaKT Yepe3 NecyaHblil PUNETP U KOMOHHY ¢ aKTUBUPOBRAHHLIM YIMEM, KOTO-
pbiA nornowaet nwbbie opraHUYecKkne COeAUHEHWS, NPUCYTCTBYLWMe B pacTBope. OcTaTouHble cneabl T4-
enblX MeTannoB yaanswoTca B ABYX KONMOHHAX C MOHOOBMEHHBIMU CMONaMKn ANa JOCTUXEHUS TAKOW CTEMEHM
kKoHueHTpauun NaCl B pactesope, 4To6bl ero MoXKHO 6bINo NCNOMNB30BaTb B NPOW3BOACTBE KanbUMHUPOBaHHON
coapbl.

dunbTp-NpeccHas nenewka HanpaBnsaeTcs Ha NOoNMroHbl ANs 3aXOpPOHeHUs 0TXodoB. Ha aToT Bua oT-
XO[I0B NpuxoauTcs He Bornee 2—4 Kr Ha TOHHY CKUraembiX BbITOBBIX OTXOLOB.

MpoMmbIBHLIE BOALI M CMOIbI, UCNONB3YeMble B TEXHOMOTMYECKOM NpoLecce, MOMHOCTLIO NepepabaTtkia-
lOTCS B NMPOLLecCe pacTBOPEHMWS, NO3TOMY CTOMHbIE BOALI HE 0BpasyroTcs.

8.4.2 O6nacTb NpUMeHeHun

MeTog NpUMeHSIOT TONbKO A58 TBepAblX OCTAaTKoOB, 06pa3syoLWMXCa B CUCTEMax ra3o0yuncTKY C MPUMEHEe-
Huem cyxoro 6ukapboHaTa HaTpus.

8.4.3 JKOHOMUYECKUe NoKazaTenu

Mo cpaBHEHWIO C TPAAULMOHHbLIM OTBEPXKOEHUEM W 3aX0POHEHMEM TBepAblX OCTATKOB, 0bpa3oBaBLLWUX-
CSl B CMCTEME ra3004YUCTKM:

- oTBepxaeHwe obrneryaetcsa oToeneHnemM pacTBOpMMON hpaKkumm;

- 00beM KOHEYHbIX OCTATKOB/OTXOO0B COKpallaeTcs.

JKcnnyaTaunoHHble PacxXofbl HU3KW; MHBECTULMOHHbLIE 3aTpaTthl Ha OYMCTHBLIE COOPYXKEHUS ABMAIOTCS
KnoYeBbIM haKTOPOM: MO3TOMY, YTOObLI CBECTU K MUHUMYMY BIMSIHWE 3TOro pakTopa, OaHHYH TEXHOMOru
cnenyeT BHeOPATb Ha NpegnpuaTuax, 0BCnyKMBaKLWMX HECKOMBKO MYCOPOCKUraTeNbHbLIX 33aBOA0B.

8.4.4 KomnneKkcHble BO3AEWCTBUA Ha OKpYXKaloLyo cpeny

OTOT TEXHONOrMYECKUiA npouecc TpebyeT AONONHNUTENbLHOM SHEPTUN U ChIpbS.

Mpu ncnonb3oBaHWM f4aHHoro nogxona obpasyerca HebonbLLOe KONMMYeCTBO OTXOA0B, HYTO Cnoco6CTBYET
COKpaLLeHWI0 TPaHCMOPTHBIX N3OepXeK.

8.4.5 locTUrHyThIE 3KONMOrn4yeckue NnpenMyLiecTea

ObpaboTka TBepObIX OCTATKOB COKpallaeT obbeM 0TX040B, NOANEXALLUA 3aXOPOHEHWK Ha NOMUIroHax.

O6pa3zywLwumica paccon MoXeT ObiTb NCMONb30BaH NPU NPOW3BOACTBE KanbLUWHUPOBAHHOW COAbI.

9 HamnyuJwiune OCTYNHbIE TEXHONMOrMU 0OpaboTKM 30MoLWNaKoBbIX OTXO40B

TexHWYeckue pelleHusi No yTunmsauun 1 0GesBpeXnBaHuio TBEPAbIX OCTATKOB OT CXKWUraHWs OTXOO0B
06bIYHO ONMpefensanTcs Ha OCHOBE CNeayLUX NapaMeTpoR:

- coaepXaHus 0praHNnYecKux coedMHeHWA B ocTaTKax;

- COOAepKaHus TAXKenbIX MeTannoe B ocTaTkax;

- BbILWENAYUBAEMOCTW METANNOB, CONEel U TSXENbIX METanmnoe B OCTaTKax;

- (bM3NYECKON NPUrOAHOCTU (HanpuMep, pasmepa 1 NPoYHOCTU YacTUl B ocTaTkax).

Ana ynydlweHusa aKONOrMYeckux XapakTepucTWK, a Takke NMOBTOPHOTO NMpMMEeHeHUsl Mo kKpainHen mepe
4acTK 30M0LNAKOBbIX OTXOAOB MOTYT ObiTh MPUMEHUMbI Kak TexHonorndeckme metodbl (HenocpeacTBEeHHO
NpUMEHSEeMbIe B NPOLECCe CKUIaHus), Tak 1 MeToAbl No AOMNOMHUTENBHOM nocneaytolen oGpaboTke yxe 06-
pPa30BaBLUMXCA OTXOLOB.
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TexHonornyeckue Mepbl HanpaeneHbl Ha U3MEHEHWE NapaMeTPOB CKUTaHWs C Lenblo YryyleHWs Bbi-
ropaHus W/unn U3MeHeHNs pacnpeneneHua MeTannos no pasnuMyHbIM octaTtkam, oGpasyolmMMes B npouecce
cxuraHus. Metoael nocnegytolleil 06paboTku BKNIOYAKT: BhI3peBaHUe, MexaHudyeckyro 0bpaboTky, NpoMbIB-
Ky, TepMuYeckyo obpaboTky n ctabunusayuto.

Ha pucyHke 1 npeactaBneHa TexHOMOrM4Yeckas cxeMa npuMepa npouecca obpaboTku 30MLHOMO ocTaTka
MYCOPOCXKUraTeNbHOrO 3aBOAa, BKMHOYAA 3Tanbl MEXaHUYECKOrO pasneneHuns.

Bonee kpynHbie

“epHuie MWHeparnbHble
MeTannb! ¢pa|(|_|‘““
3onbHbIA ) Coptupoeka/ HecropeBwmii matepuan
ocTaToK npocemMBaHue {o6paTHO Ha cXUraHue)
= BoagywHan
M3MENLMSHNE | r—— cenapauusi 6onee
nerkux ppakumrin
MarHuTtHas > YepHule
O6paboTka cenapaums MeTanmbl
30MNbHbLIX OCTATKOR *
Bwuxpetokosas p LiBeTHBIE
cenapauus MeTannkl
v
BbigepKaHHbIA Buispesarne O6paboTaHHbIN
30MNbHBIA OCTATOK 30NbHBIA OCTATOK

PucyHok 1 — TexHonoruyeckas cxema npyumMepa npouecca obpaboTku 30NbHOMo ocTaTtka
MYCOPOCKWUTraTENBHOMO 3aBOAA, BKMHOYAS 3Tankl MEXaHUYECKOro pasgeneHuns

9.1 YnyyweHue Ka4yecTBa 30/10WNAKOBLIX OTXOA0B

9.1.1 O6wuKe nonoxeHuA

YnydleHWe kavecTBa 30M0LWLNAKOBbIX 0TX040B MOXeT BbiTe JOCTUTHYTO G MOMOLLbIO ONTUMMK3aLMK na-
paMeTpOB CXKUraHWs, Ans Toro YTo6bl NPOM30LWIO NOHOE CXWraHue CBA3aHHOro yrnepoaa.

Bonee pnuTensHoe Bo3gencTBIE Ha OTXOAbI MOBLILLEHHLIX TeMMNepaTyp B kKamepe cropaHusi, Gonee Bbl-
COKMe TeMnepaTypkl crnos U huanyeckoe nepemMeLllBaHme OTXO40B B COBOKYMHOCTY rapaHTUpyoT, 4To obpa-
aytowasica sona bygeTt cogepkaTb MeHbLIEe OpraHMYecKuX BeLLEeCTB.

370 MOXeT OblTb AOCTUTHYTO NyTEM NPUMEHEHWUS MOAXOAAWER KOMOMHALMN crnedylowmx MeToq0B v
cnocoBoB Ans ONTUMMU3aLKMK MONTHOTO CTOPaHMsA 0TXOO0B 40 TAKOW CTeNeHu, koTopas TpebyeTca ana gocTuxe-
HWS 3Ha4YeHus o6LIero coaepxaHna OpraHMYecKoro yrnepoaa B 30MbHbIX ocTaTkax meHee 3 % Macc. U 00bI4HO
B uHTepeane ot 1 % macc. go 3 % macc.:

- UCronb3oBaHvWe KOMBUHaUUK TaKNX NapameTpoB, Kak KOHCTPYKLUS NeYn, pexnMbl 3KCrnyatauuy neym
W yoenbHas nponyckHas cnocobHOCTL ANnst OTXOA40B, KOTopblie obecnednBaoT 4OCTaToOuHOE NepeMellnBaHue
OTXOLO0B W NMPOZOIMKMTENBHOCTE UX HAXOXKAEHUS B MeYn Npu 4OCTaTOYHO BLICOKOW TeMnepaType, Bkroyas ob-
NacTu BbIrOPaHUS 30Mbl;

- MCMonb3oBaHWe KOHCTPYKLMK Nedn, KoTopas No BO3MOXHOCTY NO3BONSeT (hU3M4ecKu yaep meaTs oT-
XOAbl B KAMepe CKUraHus (Hanpumep, Npu Y3KUX pacCTOAHUAX MEXOY CTEPKHAMM peLleTKu AN CKUraHus,
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NpW UCNONb30BaHMM BPALLAKLWMXCA UMK CTAaTUHECKUX NeYel AN CKUraHua XUOKUX 0TX040B), 4ToBbLI caenatb
BO3MOXHbIM UX NOMHOe cropaHve. Bo3BpalyeHre paHee 06pa3oBaBLUMXCS HAAPELLETHbIX OCTATKOB B Kamepy
CXUraHus (Ans X NOBTOPHOTO CXUTAHUA) MOXET B OTAEMNbHbLIX CNyYasax yny4dlluTs 0bLlee BLIrOpaHWe OTXOOO0R;

- MPUMEHeHWe TEXHOMOMMA CMeLlMBaHUA M NpeaBapuTensHoi 0bpaboTkn OTXOA0B B 3aBUCUMOCTW OT
TMNa(oB) OTXOAOR, MOCTYNAMLINX HA YCTaHOBKY;

- ONTMMMW3ALUWS M KOHTPOMb YCNOBUIA FOPEHNUS, BKINKOYAs Noaayy u pacnpegeneHue sozayxa (kucrnopoaa).

9.1.2 O6nacTb NpUMeHeHunA

[Mogxod NPUMEHSIOT Ha HOBLIX M AENCTBYIOLMX NPEaNPUATUAX.

9.1.3 DKOHOMUYECKUe NoKasaTenu

MpeneapuTtensHas obpaboTka (COOTBETCTRYIOLLLEE U3MENBYEHWNE HEKOTOPLIX KOMMOHEHTOB UMW CMELLN-
BaHue B ByHKepax) OTXOLOB MOXeT ObiTb HEAOPOTMM M B HEKOTOPLIX CMy4asax MOXET OKa3aTb CyLeCTBEHHOe
BNUSIHWE HA NOSTHOEe CropaHWe OTXO40B.

Mpouecc MmogepHM3aUUK UNKU 3aMeHbl KaMmep CropaHusa U MX KOMMNOHEHTOB MOXET ObiTb O4eHb J0pOro-
CTOALMM AF1S CYLLECTBYIOLMX YCTAHOBOK, OOHAKO €ro MOXHO paccMaTpuBaTb Kak 4acTb 0bLei KoHUenumm
NPOEKTUPOBAHUA ANA BCEX HOBLIX UMW CYLLLECTBEHHO PEKOHCTPYUPYEMBIX 0OBLEKTOB.

9.1.4 KomnneKkcHble BO3AeNCTBUA Ha OKpYXKaloLylo cpeny

MMoBLILWEHWEe TeMNepaTypLl CrTOpaHWs BMeCcTe C TeMnepaTypon crosi TONMUBA BbI3bIBAET pocT obpa3so-
BaHua CaO B wnake. D70 Bbi3bliBaeT pOCT 3HadeHnsa pH wnaka. 3HavyeHue pH cBexero wnaka 4acTo npeBbl-
waet 12.

37101 pocT pH Takke MOXKET NPUBECTU K POCTY PACTBOPMMOCTIW amOTEPHbIX METASINOB, TAKUX Kak CBU-
Hel WM LUWHK, KOTOpble HAaxo4ATCA B BbICOKOM KOMM4YecTBe B LWINake. 3HauyeHWe pH wnaka MOXeT CHU3UTbCA
nocrie cTagum CXuraHus ¢ NOMOLLbK BbI3peBaHUS.

9.1.5 JocTUrHyThIE 3KONMOrnveckue npenmyLiecTea

YnydlweHne nonHoro cropaHus OTXOA0B CHM3UT OCTATOMHOE cofepaHwe yrnepoga W, crnefjosaTelb-
HO, obLlee copep)aHWe opraHMYecKkoro yrnepoaa B 30MbHbiX ocTatkax. Oblwee cogepxaHue opraHuy4eckoro
yrnepoa TaiKe CBA3aHO C NOABUMHOCTLIO TSXKENbIX MeTannoe B 3o0re, HanpMmep Medb BbillenaduBaeTcs B
BMAE MeQHO-OpraHUYecKUX KOMNMeKkcoB. Takum 0bpa3om, ynydllieHe BbIrOpaHUs TakKe YMEeHbLUUT Bellena-
yMBaHWe mMeaun.

9.2 U3Brne4vyeHne YepPHbIX U UBETHLIX MeTansoB U3 30M0WNaKoBbIX OTX0A40B

[nsa n3Bne4yeHna OCTaBLUMXCH YEPHbIX W LIBETHBIX METannoB OT 30MbHOM0 0CTATKa, HACKONbKO 3TO Npak-
TWYECKM BO3MOXHO WM 3KOHOMWYECKW uenecoobpasHo, MOryT WCMOMNb30BaTbCs pPasfnuyHbie MeTodbl, B TOM
yucne:

- MarHuWTHas cenapauusa Ans U3BnedYeHust YepHelXx METaNMNoB;

- BUXPETOKOBAs cenapauusa Ans U3BrneyeHus LBETHLIX MeTanmnos;

- MHOYKUWOHHaA cenapauus A U3BNevYeHns BCcex TUMOB MeTanmnos.

9.2.1 O6wme nonoxeHun

W3 30moLwnakoBbix OTXO40B MOTYT BblTb M3BMEYEHbI YEPHbLIE W LBETHbLIE MeTansbl.

3BneyeHe YepHbIX METaMNMoOB OCYLECTBMASETCA C NMOMOLLbBK MarHUTHOrO cernaparopa: 30MoLunako-
Bble OTXOALl MOMELLAKTCA Ha NEHTY KOHBEWepa Unu BubpauyoHHOTO KOHBeMepa, U BCE MarHUTHbIE YacTULbl
NPUTATMBAKOTCH K NOABELLIEHHOMY MarHuTy. MIaBneveHne YyepHbIX MeTanmnoe AOMYCKAaeTCsl OCYLEecTBNATL Npu
Bbixoe HeoOpaboTaHHbLIX 30M0LWMNaKoBbIX OTX0A0B M3 cOpackiBaTens 3okl (KOTNa ANA CKWraHws TBepablx
oTx040B). 3dhheKkTMBHOE U3BMNEYEHNE YEPHLIX MeTannoB TpebyeT MHorocTyneH4aTon obpaboTkm ¢ npomexy-
TOYHLIM U3MENBYEHUEM U OTCEBOM.

3BneyeHne LBETHLIX METAMMOB OCYLLECTBAAETCA C NMOMOLLLK BUXPETOKOBOro cenapatopa. beicTtpo
BpaLlalancsa KaTylka WHOYLUPYeT MarHUTHOE MOore B YacTulax LBETHbIX METAnnoB, YTO NPUBOAMUT K KX
BblOpackiBaHMO K3 obwero notoka Yyactuy. Metoguka addekTMBHa gna yactuy pasmepom oT 4 go 30 Mm 1
TpebyeT paBHOMEPHOIO pacnpefeneHnsl OTX0O00B Ha NeHTe KoHBelepa. M3BneyeHne UBETHbIX METANMOB Npo-
M3BOONTCS NOCNEe U3BMNEYeHUS YepHbIX METannoB, U3MENbLYeHUs YacTULL 1 oTceBsa.

9.2.2 O6nacTb NpUMeHeHun

MarHuTHyto cenapauu o YepHbLIX MEeTannoB NPUMEHSIOT Ha BCEX HOBLIX U AEWCTBYIOLLMX YCTAHOBKAX.

V3BneyeHue LBETHLIX MeTannoe TpebyeT cBOOOAHOrO NPOCTpPaAHCTBA M A4OCTATOYHOW NMPOMYCKHON Crno-
COBHOCTU 1 MOXET NPON3BOAUTLCA Ha YAaNeHHOM (LeHTpanu3oBaHHOM) NpeanpuAaTUM No nepepaboTke 30-
NOLLNAaKoBbIX OTXOO0B.
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[MpumMeHMMOCTL NoAxo4a TeCHO CBf3aHa C CoAepXaHWeM MeTarnsioB B NOCTYNaLwWmX Ha CXUraHne oTxo-
hax. 370, B CBOK O4Yepeb, 3aBUCUT OT pexumMa cbopa v npegsaputernsHoin 06paboTku 0TX040B, KOTOPOW OHK
nodBepraroTca nepen nogadven B neds. Hanpumep, B parioHax ¢ pa3BuTon W YCNeLWHo AeNCTBYOLWEN CUCTEMON
paznensHoro cbopa ObITOBBIX OTXOA0B MOXET 0OHapyXUTbCSA OOCTATOYHO Maroe KOMUYECTBO METamnnoB B
oTX04ax, NpegHa3HadYeHHbIX K cxKuraHuio. MNpeaBaputensHas obpaboTka ObITOBbLIX OTXOAOB C LEnbi npouns-
BOACTBA TOMMMWBA M3 OTXOAOB MPUBOAMT K TAKOMY e pesynbsrary.

9.2.3 3KoHOMMUYEeCKKe NnokKasaTenu

3erneveHHble MmeTannbl MoryT ObiTb NPogaHbl B KA4eCcTBE METanonomMa COOTBETCTBYHOLMM OpraHn3a-
uMaM. LleHbl 3aBUCAT OT YMCTOThI (MepHbIie MeTanmnel) U cocTaea (LBETHbIEe MeTansbl) NOCTABNAEMOro nomMa.

CmellaHHbIA NOM LIBETHBIX MeTannoB HeobXoaAnumMo pa3nenaTbh Ha OTAenbHble MeTannbl. LleHbl Ha nom
LIBETHLIX METamnmnoB 3aBUCAT OT KONMM4YeCcTBa NpUMeECEe (TO eCTb OT HeOOX0AMMOCTIW AanbHellwek obpaboTku)
1 cocTasa (LeHbl Ha roToByto npoaykuunio). OCHOBHLIMW ONpeaensowMm hakTopaMy ABRAIOTCH coaep)KaHue
antMWHUA ¥ PbIHOYHAA CTOMMOCTb BTOPUYHOTO aniMUHUS.

9.2.4 KomnnekcHble BO34eNCTBUA HAa OKPYXalLWylo cpeay

Mpy M3BNEYEeHUN YepHbIX MeTannoB UCNONbL3YT HEBOMbLLIOE KOMUYECTBO 3HEPTUK.

3BrnevyeHHbIe UBeTHbIe MeTanbl COPTUPYIOT MO pasmMepam, U3Menb4aloT U paBHOMEPHO pacnpeaensoT
OTX0Abl HA NEHTe KoHBeNepa. 3To npeanonaraeT JONONHUTENBHOE UCMONbL30BaHWE SMNEKTPUYECKON 3HEPTUN.

9.2.5 [locTUrHyTble 3KONMOorM4Yecknue npemmyLlecTea

M3ernedeHrne MeTannoB ABNAeTCA HeOOXOAMMBIM WaroM npu nocnegytowen nepepaboTke 3onoLwnako-
BbIX OTXO40B.

Kak npaBuno, u3BneYeHHble YepHble MeTanmsl MoryT nocne otaeneHus npumeceir (Hanpumep, Nbinu)
nepepabartbiBaTbCs B JOMEHHLIX Mevax.

LieeTHble MeTannbl pasgensoTca No BUay Metanna v 3atem nepennasnawTca. B pesynsrate sonowna-
KOBbIE OTXO[bl COQEPXKaT MEHbLUE MeTanna u MoryT bblTe nepepaboTaHbl ANSA NOMNYHEHUA UHEPTHOIO BTOPUWY-
HOro CTPOUTENbLHOrO Marepuana.

9.3 COpTHpDBKa, npocevBaHve M NaMernbyYeHWe 30NOoWNaKoBbIX OTX0O0B

9.3.1 O6wmMe nonoxeHuUd

PasnuuyHble MexaHuyeckue onepauuu 0dpaboTKu 30N0LWNAaKoBLIX OTXOA0B MpefHa3HavYeHb! Ans noaro-
TOBKW K UCMOMNb30BAHWMID B JOPOXHOM CTPOMUTENbLCTBE B KAYECTBE Martepuanos C y4OBNETBOPUTENbHbLIMMK reo-
TEXHWYECKMMMW XapakTepucTukamun. B npouecce Takol noaroToBKM OOMYCKAETCA MCMONMb30BaTh crefylme
onepauuu:

- rpaHynomeTpuyeckas cenapawusi NoCpencTBOM MPOCEUBAHUS,;

- YMeHbLUeHWe pa3mMepa YacTullbl nyTem ApobrneHus KpynHbIX YacTul Mnu uHoro cnocoba mux paspylue-
HUS;

- COPTMPOBKA B BO3OYLUHOM MOTOKE AN YCTPaHEHWS NMerknx HecropeBLUnX (pakumii.

[nsa nepBMYHON COPTUPOBKM 30/10LLNAKOBbIX OTXOA0B MO pasMepy YacTul, nepes gansHenwen obpadbot-
KOW NMPUMEHSIOT:

- BpalwawLwuminca unm 6apabaHHbIA rPOXOT;

- MMocKWe rpoxoTel (BMBpaunoHHbIe 1 HEBUBPALWOHHbIE);

- AWCKOBEIE POX0ThI CO 3BE30,000pa3HbIMU OUCKAMU: OTCEB AOCTUraeTCs NyTeM ABWMXEHWUS MO psay po-
JIMKOB, OCHAaLLeHHbIX 3Be34,000pasHbIMKU ANCKaMK Ha KaX a0l ocu.

[POXOTbl MEPBOM CTYMEHW MUCMOMb3YITCA ANA NOArOTOBKM 30MO0LUMAKOBbLIX OTXO4OB U B DONbLUMHCTBE
Cny4YaeB OcHalleHbl cuTaMu ¢ pasmepom sideiikn B 40 mm. MNMpu aTom oBpasytoTes rpaHynel pasmepom oT 0 go
20 mm.

[Mocne rpoxoToOB NEpBOWM CTYMEHW, Kak NpaBurno, yCTaHaBNuMBawT Ap0OUIKY, NO3BONSAKLLYK pa3dbuBaTtb
KPYMHbIE KYCKW.

Onepaummn mexaHn4eckon obpaboTkn NnpegHasHadeHbl 4NA NOATOTOBKN MaTepuanoB K U3BMEYeHUo Me-
Tannoe MNu Ans NocneayoLero UCNonbL30BaHUs 3TUX MaTepuarnos, HaNpUMep B JOPOXHOM CTPOWUTENbLCTBE U
MpW BbINOSIHEHMMW 3EMISHLIX paboT.

PaspylueHune BonbLUMX KYyCKOB MO3BONSET:

- COKpaTWTb KOMMYEeCTBO OTXO[O0B, He Noanexalyux nepepaboTke BCreACcTBME pa3mMepa;

- YBENUUUTL J0M0 rpybbix hpakLuii, KOTOpble CO30aKT OCHOBY OIS NONYYEHUs rpaHynaTa;

- YNYYLWUTb re0TEXHWYECKYHD LLEeHHOCTL NonyyaemMoro npoaykTa.
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Aspocenapauunio UCNoNb3yoT AN COPTUPOBKW NErkux, Hecropeslunx pakumil, CMeLaHHbIX ¢ 3050~
LUMaKoBbIMW OTX04amu, 3a c4eT cayeaHus Bonee nerkux Yactuy. BubpocTton ucnonesyoT 4ns TpaHCcnopTu-
pPOBaHWS 30MOLLMAKOBbLIX OTXOO0B B *enob, roe oHu oBayBalTcs MOTOKOM BO34yxa, KOTOPLIA CAyBaeT He-
CropeBLIMe NerkMe matepmuansl, Takie Kak gepeso, bymara unu nnacTuk, Ha cneuuansHbIi KOHBenep Mnu B
KOHTElHep, YToBbl X MOXHO BbINo BepHYTs 06paTHO B KaMepy CKUraHUS.

9.3.2 O6nacTb NpUMeHeHus

[aHHbI nogxon NPUMEHWM KO BCEM MPeanpusaTUsIM MO CXMIaHUKID OTXOQ0B, Ha KOTOpbIx obpasytoTtcs
30M0LUIaKoBble 0TXo4bl, Tpebywmne obpaboTkn ANA AanbHeNWero UCNonb30BaHus, U Tam, rae Takas obpa-
BoTKa MOXET paclUMPUTL MCNOMNb30BaHWE 30MOLLNaKOBbIX OTXO40B.

9.3.3 JKoHOMMUYeCKMe noKasaTenm

3koHOMUYeckan ahpeKTUBHOCTE YCTAHOBKU CMCTEMbI APOGNEeHUs KPYMHbIX Y4acTUL, OOMKHA OLEHWBATbL-
Cs1 UCXOOA M3 NPOrHO3MPYEMOro KONMMYECTBa OTXOAOB U PAacXO40B Ha UX YTUMKM3aLMI0.

9.3.4 KomnnekcHble BO3AeACTBMA Ha OKPYXKalowylo cpegy

MoTpebneHwne aHeprum, a Takke BO3ZMOXKHOCTb LUYMOBbIX W NbINEBbIX 3arpa3HeHnin senswTes Hawbonee
3aMEeTHbLIMUW KOMMMEKCHBIMUW BO3LEACTBUSMUN Ha OKPYXKAOLWY0 cpeqy.

9.3.5 ocTUrHyThIe 3KONnorn4yeckue npenMyLiecTea

OCHOBHbLIMW 3KOMOTMYECKUMW BbIro4amMu OT MexaHudeckol o6paboTK1 30MoLNakoBLIX OTXO40B SABMSA-
IOTCA: YMEHbLUEHWEe KONMMYeCcTBa OTXOA40B, He Noanexalwmux nepepaboTtke, U, cnefoBaTtenibHo, bonee BbICOKMA
06K ypoBeHb nepepaboTkn OTXO[0B.

9.4 O6paboTKa 30/10WIAaKOBbLIX OTXOA40B NOCPEACTBOM BblOepXUBaHUs (Bbi3peBaHWA)

Mpouecc BhAepXKUBaHUS (BblpeBaHWe) cTabunusnpyet MuHepankeHble ddpakuumM B cocTaBe 30Mbl 3a
cueT nornoweHuna atmoctepHoro CO, (kapboHusauns), ynanenus usbbiTouHon oAbl M okucneHus. MNocne
pekynepauuu MeTanmnoB 30MOLUNAKOBbIE OTXOAbl XPaHATCS HA OTKPLITOM BO3AYXE UMW B KPLITHIX NMOMELLEHUAX
B TEYEHMWE HECKONbKUX HeAemnb, Kak NpaBuio, Ha HenpoHMLaeMoM Nosy, NO3BONALWEM cobupaTth ApeHa)Hble
M CTOYHbIE BOAbI ANs nocreayowen o4ucTk. YT1obbl ONTMMU3MpOBaThL cogep)aHue Bharu, oTBarnbl MOXHO
YBNaXHATb, 4TO CNOCODCTBYET BhilenadYnBaHUIO coneil M npoueccy kapboHuzauun. CMadvBaHue 3onoluna-
KOBbIX OTXO[0B TaKKe NOMOraeT NpeaoTspaTUTb BbIOPOCHI MbINM.

9.4.1 O6wMe nonoxeHUnA

Mocne u3BneYeHUs METannoB 30MOLUNAKOBbIE OTXOA4bl CredyeT BblAEpXKMBATb Ha OTKPLITOM BO34yXe
MINK B cneunanbHbIX KPbIThIX COOPYKEHUAX ANS CHUKEHUS Kak OCTaTOMHOW peakUMOHHOW cnocoOHOCTI, TakK 1
BbllLIeNa41MBaeMOCTH METanmnoBs.

XpaHeHuWe, Kak npaBuno, ocyulectenseTtca wrabensmu Ha GeToHHOM nony. [peHa)kHble U CTOYHbIE
BOoAbl cobuparT Aansa nocnenyowen odbpaboTku.

O6bIYHO CpOK BblOepXMBaHUA cocTaBnsieT oT 6 no 20 Hegenb NPUMEHUTENBHO K 06paboTaHHBIM 30M0-
LUMAKOBLIM OTXO4AM [0 WX UCMOMNb30BaHUA B KAYECTBE CTPOUTENBHOIO Matepuana unv, B HEKOTOPLIX Cly4ya-
AX, [0 3aX0OPOHEHWUS Ha NOMNUIroHax.

CKnaguMpoBaHHbIE 30M0WNAKOBbLIE OTXOA4bl MOXHO YBMaHATH C MOMOLLBK OPOCMTENLHOA WUMK MOMnK-
BalnbHOM CUCTEMbI B LenaAxX npedoTBpalleHnsa obpasoBaHusa NbiM U BbIOPOCOB, a TakKe ANA BbiMbIBAHUSA
conel 1 kapboHM3aLUUK, ecrnu 300l NaKOBLIE OTX0Abl UMEKT HELOCTATOUYHYIO BMNAXHOCTb.

CknaauvpoBaHHbIE 30M0LUNAKOBLIE OTXOAkI CNEAyeT pPerynapHo nepeMeLunBaTth ans obecneyeHums ogHo-
POOHOCTM NPOLIECCOB, MPOUCXOAALLMX NPy Bblaepxkusanumn (nornowexus CO, 13 aTmocepHoro Bo3ayxa 3a
CYeT BMnarv, OCYLUEeHWs] U3MNULLKOB BOAbl, OKUCNEHWA U T. A4.), U COKpalleHWs BpeMeHW npebbliBaHusA KaxKaon
napTUK 30/10LLNAKOBLIX OTXO4O0B B chneuuanbHo 060pyaoBaHHBIX MecTax.

B HeKkoTOpbIX Cry4Yasx BeCb MPOLIECC OCYLLEeCTBNAETCA B 3aKpPbIThiX MOMELLEHWAX, YTO nomoraeT gep-
XaTb nog KoHTpornem obpazoeaHve MbiNK, 3anaxos, WyMa (0T obopyaoBaHUA M TPaHCMOPTHLIX CPEeACcTB) U
BbllLlenadMBaHMe 30M0LLNaKoBbIX OTXO40B.

B apyrux cnyyasx Becb NPOLECC NOMHOCTLIO UMW YaCTUYHO OCYLLECTBNABTCH HA OTKPLITOM Bozayxe. Kak
npaBumno, Takol nogxod npegoctaenseT Donblle NPoCTpaHCTBa AN ynpoleHuss 06paboTKuM 30M0LWIaKoBbIX
OTXOZOB M CNOocoDCTBYET LMPKyNAUuUKM BO3gyxa, CnocoOCTBYOWEro Co3peBaHio 30M0LWakoBbIX OTXOA0B, a
TakKe MOXeT CnocobCTBOBaTb NpeaoTBpaLLeHNio B3pbIBOB B NPOLIECCE BblAepXMBaHUsS B Cryvyae BbICBODOX-
OEeHUs BOOOPOOAa B COMETAHUMU C anioMUHUEM.

9.4.2 O6nacTb NpUMeHeHUsA

3T10T nogxon MoxeT BblTh NPUMEHEH K NIOOOMY HOBOMY W AEWCTBYIOLLEMY NPEANPUATUID, NPWU 3KCnnya-
Tauumn KoToporo obpasytoTcs 30M0LWLMTaKoBble OTX04bI.
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Mpu 0bpaboTKe HEKOTOPbLIX BUOOB 30MOLLUNAKOBbLIX OTXOA0B 30MbHOCTE MOXET HE U3MEHUTLCH B Mepe,
OOCTaTO4MHON Anst UX 3pEeKTUBHOINO MCMNONb30BaHUA; B 3TOM Cflydae CTUMYNOM AN WCMOMNb30BaHUA 3TOrO
noaxona MOXeT BbiTh yNydlleHWE XapakTepUCTUK OTXOO0B, NpedHa3Ha4YeHHbIX N8 3aX0OPOHEHUS.

9.4.3 DKOHOMMU4YECKMe NoKasaTenu

CToMMOCTb BhbiOepXMUBaHUA Bonee HWM3Kas MO CPABHEHWKO C OCTaNbHbIM 0DOpPYAOBaHWEM, NpefHa3Ha-
YeHHbIM Ans 0bpaboTKK OTXOO0B.

9.4.4 KomnnekcHble BO34eNCTBUA Ha OKPYXalLWwylo cpeay

CTo4Hble Bogbl, 06pa3oBaBLUMeCcs BCNEACTBME AOKAEBbIX OCAaAKOB WM NONMBA, MOTYT COAepKaTb COmMm
UMM MeTannbl U HYXAakTca B odncTke. Booa MOXeT ucnonb3oBaTbCs MOBTOPHO B TOM JKE MpoLecce Unu B
KayecTBE TEXHWUYECKOWN BOALI (MPU CXUTaHUKM OTXOLOB).

Cnenyet yoenuTb BHUMaHWe 0OpasyoLlLMMcs 3anaxam 1 nbinu.

Mpy BbIAEPXKUBAHUA B NMOMELLEHUAX MOXKET NOABUTbLCS HEeoOXoOUMOCTb B OCHALLEHWW NMPOTUBOB3PbIB-
HbIM 060opygoBaHUEM.

9.4.5 loCcTUrHYyTLIE IKONMOrM4YecKue npemmyilecTea

Ceexeobpa3soBaBLuMecs 30MN0LUNaKoBbIe 0TX0Akbl He BCerga XMMUYeckn MHepTHbI. BelaepxueaHue npo-
M3BOOMTCA ONSA COKPALLEHUA OCTAaTOYHON XMMMYECKON akTUBHOCTK U BbllenadYnMeaemocT Metannos. OcHOB-
HOW CYTbiO Mpouecca sIBMISETCA MoCTynneHwe B 3onownakosble oTxoabl CO, 13 Bo3dyxa v atmociepHon
BMnaru, AOXAEeBblX OCAAKOB, @ TAKXKE B pe3ynbrare pacnbifieHuns.

AnoMUHWIA, cogepxallunincs B 30M0LLINaKOBbIX OTXO4axX, pearnpyer ¢ Ca(OH)2 1 BOAOW c obpazoBaHWeMm
r'Mapokcuaa anioMuHua 1 sogopoaa. OcHoBHOM NpobnemMoi, cBA3aHHON ¢ hopMUpoOBaHUEeM rMapokKcuaa anto-
MUHWSA, ABNSAETCS YBENMUYeHne obbeMa, Tak Kak OHO MpUBOANT K pa3byxaHuo matepuana. ObpasoBaHue rasa
MO3KET MPUBECTU K BO3HWKHOBEHMK TEXHWYECKMX Npobnem, ecrniv CBexXue 30MoLUNakoBble 0TX04bl UCNoNb3y-
HOTCS HEMOCPEACTBEHHO B CTPOUTENLCTBE. Takum obpasom, BelaepKnBaHue Heobxoanmo nepen gansHenLWwmnm
MCMNOMNb30BaHWEM 30M0LLINAaKOBbIX OTXO40B.

BnusiHne BblaepXnBaHMs 30MOLLINAKOBbIX OTXOOO0B Ha UX BbilllenadnsaHue:

- cHuxeHme pH 3a cyet nornouwenus CO, 13 Bo3ayxa Unu BCneacTene 61ONOrMYeckon akTUBHOCTH;

- CO3[4aHWe NpoTeKalwLLnX B OTCYTCTBME KUCNOPOAA YCNOBUIA B CBA3W C BUOXUMUYECKM pasnoXeHUem
OCTaTOYHbIX OPraHNYeCcKMX BELLECTB;

- CO34aHWe MECTHbIX YCITOBUI AN BOCCTAHOBMNEHWNS (pacKMCNeHus) BCreCTBME BbIAENEHWS BOAOPOAa,;

- ruaparauusa 1 opyrue M3aMeHeHust TBepadblx as, Bbi3biBaLWME CUMAHWE YacTuL.

Bce 3T npouecchl CHAXAKT BbiLEeNnaynBaeMocTb MeTannoB 1 NPUBOAAT K cTabunusauum 30noLnaKko-
BbIX OTXOZO0B, YTO AENaeT 30M0LWNakoBbie oTxoabl bonee NpUrogHLIMK ANA nocnegyowen nepepaboTku.

9.5 O6paboTka 30M0OWNaKkoOBbIX OTXOA4O0B C UCNONb30BaHUEM CUCTEM cyXoill o6paboTku

9.5.1 O6wmMe nonoxeHuUA

YcTaHoBKM Cyxoi 0b6paboTky 30M10WNakoBbIX OTXOA40B COYETAaOT B cebe TEXHONOMrMK OTAENEHUS YePHbIX
MeTanmnoB, UX N3MEeNnbYeHUs1 U TPOXOHYEHUSA, a TaKKe TeXHONOrMM OTAENEeHNs LUBETHLIX METasnoB 1 BblAepXKu-
BaHWs 30MOLUNAKOBbIX OTX0A4oB. [MonyYaemas npy 3TOM ToBapHas Npoaykuusi npeacTtasnset coboi cyxy
3EPHUCTYIO0 Maccy C KOHTpPONWpyeMbIM pa3mepoM 3epeH (Hanpumep, 0—4, 0—10, 4—10 mm), KoTopasa MoxeT
BbITE MCNONb30BaHAa B KAYeCTBE BTOPUYHOIO CTPOUTENBHOIMO MaTepuana.

TexHonornyeckuin NPoLecec BKMKYAET criefyLlMe nocneaoraTensHble Warn:

- OXNaX[eHue 30M0LNAaKoBbIX OTXO40B Ha OTKPLITOM BO3AYyXe;

- OTOeneHne YepHbIX MEeTarsoB;

- npoceuBaHune (rpoxodeHune);

- M3MenbYeHne rpybbix dpakyun;

- MpoceuBaHue (rpoxodeHue);

- OTOEeNneHWe YepHbIX METaroB;

- OTOeNneHwe LBETHbIX MEeTarnmos;

- BblAEpXMBaHuWe (Bbl3peBaHue).

9.5.2 O6nacTb NpUMeHeHuA

[OaHHbIn Bug 06paboTKM 30M0LLNAKOBbIX OTXO4OB MPUMEHSIOT Ha HOBLIX M AeMCTBYHOLUUX NPEanpUsaTUsaX.
MMpu atom cneagyeT obecneuynTs MUHUMANBHO OOMNYCTUMYHO NMPONYCKHYH cnocobHocTe. [lna mansix npegnpu-
ATUIA JONYCKAETCA UCMOMNb30BaTh BHELLHIOK LUEHTPanu3oBaHHy 06paboTKy 30M0oLLnNakoBbiX OTXO40B.

9.5.3 3KoHOMMUYeCKue noKasaTenu

Wcnonb3oBaHMe 4aHHOMO NOAXoAa NO3BONAET NPOU3BOAUTL MaTepuan, KOTOpPbI MOXEeT BbITe MCMOMb30-
BaH B Ka4yeCTBe BTOPWUYHOW TOBApPHOW NPOAYKLUK.
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OcHoBHOE NMpenMyLLecTBO — BO3MOXHOCTb NMPEeAoTBpaLLEHNsA PacXxodoB Ha 3aXOpPOHEHWe Ha Monuro-
Hax; KpOMe TOro, 3KOHOMWYeckne acneKkTbl 06paboTKK 30M0LLNAKOBbLIX OTXOA0B ONpPeaenstTcs PbIHOYHLIMN
LeHamu Ha ussrnekaemble pakumm.

O6paboTaHHble 30M0LWWNakoBble OTX0AbI, Kak NpaBuio, NpogakTest No HyNeBOW CTOMMOCTY (C y4YeToM
TPaHCMOPTHBIX pacxcAor). [loxon co3gaeTcs 3a cYeT NpoAaxy pakumii UBETHBIX U YepHBIX METanmnos.

ANOMUHWIA ABNAETCH NPOAYKTOM C CaMON BbICOKOW PbIHOYHOW CTOMMOCTbH. KonnyecTBo 1 YvcToTa us-
BIIEKaEMOro antoMUHUA SIBMAIOTCA BaXHLIMW bakTopamMu, onpeaensiownMm 3KOHOMUYECKUE acnekTbl TEXHO-
noruu.

9.5.4 KomnneKkcHble BO3AEWCTBUA Ha OKpYXKaloLWyo cpegy

YcTaHoBKa NoTpebnsaeT aneKTpUYEecKyo 3HEPTUID U MOXET ABMSATLCSH MCTOMHUKOM MbINEBLIX U LUYMOBbBIX
3arpsA3HeHU.

9.5.5 [locTUrHYThLIE 3KONOrn4eckne npenmyLiecTea

Wcnonb3oBaHue AaHHOro noaxoga NpUBOAMT K COKpalleHWto ob6bema 0TX0OoB, NOAMEXALLNX 3aX0opo-
HEHWIO.

9.6 O6paboTKa 30Mn0wWNakoBbIX OTXO40B C UCMNOMbL30BaHUEM CUCTEM MOKpon o6paboTkn

9.6.1 O6wMe nonoxeHUnA

VMcnonb3oBaHne cuctem Mokpol 06paboTky 30MoLLNakoBbiX OTXOA0B NO3BOMAET Nony4Yatb Martepuansbi
C MWHUManbHOR BbILLENa4yvBaeMoCTbi0 METaNMN0B 1 aHWUOHOB (HanpuMep, conen).

O6pasywmecs Npy CXXUraHMM 30MN0LLMNAKOBble OTXO4bl M3MENbYakT, MPOCENBatOT, NPOMbIBAIOT, M3BIe-
KalT MeTannbl.

Kak npaBuno, cuctema Mokpoi obpaBoTkM COCTOWMT U3 CyXOi CTafaWW, Ha KOTOPOW 30IMbHbIA OCTAaTOK,
0bpasyLMiACca Npu CUTaHWKM OTXOA40B, 0OpabaThiBaeTCs C Lenbio yaaneHus KpynHbix ppakuuii YepHbIX Me-
TannoeB 1 NoABepraeTca CyXoMy U3MENbYeHMO 40 pasMmepa, HeobXoa4UMMOro Ans MOKpPOro npolecca.

[Mocne aToro NepBoro wara 30MbHbIA OCTATOK NPOMBIBAETCA M pa3fenseTca Ha pasHble hpakuun Bo4oN
C nomolLblo Bpawatwerocs bapabaHa unu oTcago4HON MallWHbI.

OtoeneHHasa nerkas gpakuusi, COCTOALLAa B OCHOBHOM U3 HECTOPEBLUMX MaTepuanoB, Takux Kak nna-
CcTuKa U Bymaru, obbIYHO BO3BPALLAETCH Ha CXUTaHKe.

paHynupoBaHHas pakuma obpabaTeiBaeTcs ANSA M3BMNEYEHUS YEPHbLIX U LIBETHLIX METAININOB, a OCTaB-
Lascsa NpoMbITas MUHeparbHasa YacTe MOXeT ObiTb U3BMEeYeHa.

Menkas cpakunsi cogepKuT 6onbLUYID YacTb 3arpsi3HEHWI U 3aXOPaHMBaeTCA.

MmaBHOM OCOBEHHOCTBIO AaHHOro BMaa obpaboTkn sBNsSETCA MOKpoe oTAeneHwe pakuumn pasMmepom
0—2 mm. MockonbKy BONBLWMHCTBO BhILLeNnavYBaeMbIiX KOMMNOHEHTOR W OPraHUYeCKMX COeQVMHEHUIA OCTaTCS
B Menkoin pakuuum, NCNons30BaHWe 3TOW TEXHOMOMMKU NPUBOAMUT K MOHWXEHHOW BbILLENa4YMBaeMOCTh OCTaB-
wuxca ppakumii (6onee 2 mm).

9.6.2 O6nacTb NnpUMeHeHus

Mooxon NPMMEHSAKOT Ha HOBbIX WU AeNCTBYHOLWMX NPennpuaTUaX.

Onsa maneix npegnpuaTUii JONYCKAETCs MCMOMb30BaTh BHELLHIOW LEHTpanv3oBaHHyw o6paboTky 30-
NOLNAaKoBLIX OTXOLO0B.

9.6.3 DKOHOMUYECKHe noKazaTenu

VMcnonb3oBaHne gaHHoro noaxoda Mo3BOMsIET NPOU3BOAUTL MaTepuan, KOTOpbIA MOXET ObITb MCMONb-
30BaH B XO3ANCTBEHHbIX Lensx.

OkoHOMMYeckMe acnekTbl 06paboTkM 30N0LWNAaKoBbIX OTXO40B ONPEeaensAlnTCa PbIHOYHBIMMW LIEHAMKW Npo-
WM3BOOMMbIX opakUnK.

O6paboTaHHble 30MOLLUNAKOBLIE OTXOAbI, KaK MPaBUIIO, NPOOAKTCA MO HYNEBOW CTOMMOCTU (C y4eToM
TpaHcnopTHLIX pacxonor). [loxon coanaeTca 3a cYeT Npofaxin ppakuMil UBETHBIX, B T. Y. aNKOMUHUA, U YePHbIX
MeTannoe.

LiBeTHble meTannbl ABNSATCH NPOLYKTOM C CAMOW BbICOKOW PbIHOYHOW CTOMMOCTbI. KonuMyecTBo U 4n-
CTOTa U3BMNEKAEMbIX LIBETHLIX METaNOB ABMATCA BaXHbIMU hakTopaMu, onNpeaensow MMM 3KOHOMUYECK1e
acnekTbl TEXHONOMUN.

9.6.4 KomnnekcHble BO3AEUCTBUA Ha OKpYXKaloLyo cpeny

Mokpasi obpaboTka npuBoguT K 0bpazoBaHuo Menkon gppakynm (0—2 MmM), NnpegHa3HadYeHHoW aAng yaa-
nexHuns unn nepepaboTku.

BbllLenaynBaHue MeTannos 13 aTol ppakLuu MOXET NpeBbIlLaTh YCTaHOBMNEHHbIE NpeaenbHo OoNyCTH-
Mbl€ 3HAYEHUS.

17

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 21/28
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-55836-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67637
https://gostexpert.ru/gost/gost-55836-2023?utm_source=pdf&utm_medium=67637&utm_term=page

FOCT P 55836—2023

Kpome Toro, mpu Mcnonb3oBaHUM OAaHHOIO nogxoga obpasyloTcs CTOYHbIe BOAbI, KOTOPbIE MOXHO MO-
AasaTb 06paTHO B NMeYb B Ka4eCcTBe TeXHWYEeCKOW BOAbl, €CMW MX Ka4eCTBO COOTBETCTBYET TeXHOMOrMYecknM
TpeboBaHUAM.

9.6.5 locTUrHyThIE 3KONOrMYeckue npevMyLlecTsa

icnone3oBaHWe gaHHOro nogxona No3BOMSET COKPATUTE 0ObEM OTXOL0B, NOANEKALLMX 3aX0POHEHUIO.

Mokpas o6paboTka 30M0LWNakoBbIX OTXOO0B HanpaBrneHa Ha yaaneHne MeTansoB Kak B Lensx cokpa-
LLIEHWSI X COOePXKaHWA B OTXOAax, Tak U B LeNsAxX CHUXEHWsS UX BblLenadvnsaHus.

Opyrimu npo6neMHbIMU KOMNOHEHTaMM 30M0LLUNAaKOBbIX OTXOA0B ABMNAKTCH PacTBOPUMbIE COMW, rNas-
HbIM 06pasoM xnopuabl U cynbdatsl LENoYHbIX U LWenovyHo3eMenbHbIX meTannos. [NpubnuasntensHo 50 % co-
OepXaHna XNopruaoB MOXeT ObITe yaaneHo nyTeM NpoMblIBaHWS 307kl NMPU 3TOM CaMbIM NMPOCThIM CNOco6oM
ABMAETCS NPOMbIBKa B Dake oxnaxgeHus 30Mbl.

PactBopvMOCTE cynbhatoB onpenensieTcsa paBHOBECMEM PacTBOPUMMOCTW npeobnajawlwmx cynbda-
TOB LLLENOYHO3EMENbHBIX MeTannos. Mx ganbHerwan ctabunusauust unu yoaneHvwe cnoxHbl U peako npume-
HAOTCA.

9.7 TepMmuyeckaa o6paboTKa 30M0LWNAaKOBLIX OTX0A0B

9.7.1 O6wmMe nonoxeHuUA

Pasnu4yHble noaxoabl K TepMudecko ob6paboTke 30M0lWNakoBbIX 0TX0A0B ObiNM NO3anMCTBOBaHbI U3
CTEKOMbHOW NPOMBILUNIEHHOCTH U U3 NPOMBILLNIEHHOCTU NO NnepepaboTke 0TX040B aTOMHOW NPOMbILLNEHHOCTH.

MpyMmeHsAeMble TeMnepaTypbl BapbupytoTea B AnanascHe ot 1100 °C go 2000 °C. B nnasmeHHbIX cu-
cTeMax MHOrga UCMonb3YyHTCs 3HAUUMTENBHO Bonee BbICOKUE TeMnepaTtyphbl. [na3mMmeHHbIe CUCTEMBI UCMOMb3Y-
HOTCA ANSA OCTEKMNOBLIBAHWA U NMaBNEHUs PA3NUYHbIX HEOPraHUYECKMX OTXOO0B, BKIKYASA LUMAaKW U 30MbHYH
NbiNb. TemnepaTypbl, UCNOMNb3YEMbIE NPU OCTEKMNOBLIBAHUW OYrOBOW MIMA3MOR, Kak NpaBuMo, HaxoOsaTcs B
avanasoHe ot 1400 °C go 1500 °C v gocTuratoTcs 3a CHET BbICOKOro pacxoaa aneKkTposHepruu.

PacnnaeneHHble maTtepvansl (HanpuMep, LWNakM 1 MeTannbl) cnegyeTt yaansaTb No Mepe Heobxogumo-
CTW HEMNPEPbLIBHO UMW NEPUOANYECKN.

9.7.2 O6nacTb NpUMEHEeHUA

OcTeknoBbIBaHWe OYroBoi NNaaMoi NpUMeHsT Ans obpaboTKkM CMecK LINaKoB Y 30MbHOW NbIMK.

Ecnu pobaensaeTca XMMUYECKUn 0CTaToK, 0Bpa3yroluics B CMCTEME ra3ooducTku, TpebyeTca cuctema
OO04YMCTKM AbIMOBbIX ra3oB.

9.7.3 SKOHOMUYeCcKMe noKasaTenu

BbICOKMMYK ABNAOTCHA pacxofbl Ha Tennosyo o6paboTky.

9.7.4 KomnneKcHbie BO3OeNCTBUA Ha OKPYXaloLWWyK cpeay

Mpun TepMmuyeckor 0bpaboTKe 30MOLWMNAKOBLIX OTXOA0B OTMeYaeTCcsa oYeHb BLICOKOE aHepronoTpebne-
Hue.

ObivoBble rasel, obpasylowmecs npyu TepMmuyeckorn obpaboTke 30MOLWNaKoBbIX OTXOA40B, MOTYT COAep-
»aTb BbICOKNA YPOBEHb OKCUAOB a30Ta, OPraHNMYecKoro yrnepona, OKCUMAO0B Cepbl, NbINK, TSXENbIX MeTannos
1 ap. NoaToMy oMUCTKa AbIMOBbLIX ra30B HeobxoauMa Takke ANs yaaneHus 3arpsasHsioLLnX BeLWeCcTB U3 305bl,
obpaszoeabLuelica Ha aTane 0b6paboTKM OAbIMOBLIX ra30B.

9.7.5 JocTUrHyThLIE 3KONOrM4Yeckue npeMmyLlecTea

3TOT nogxon NpuBoOAWT K cokpaleHuto (Ha 33 % — 50 %) obbemMa 30moLunakoBbIX 0TX040B, obecnedve-
HUIO OYeHb HWU3KOro BbillenaymMBaHua U K 0bpa3oBaHuMio o4eHb cTabUNbHOMo ocTaTka, KOTOPbIA MOXeT ObiTb
nerko nepepaboTaH Kak eguMHoe Lenoe.

YpOBHM coaepKaHusa QUOKCUHOB 1 (hypaHoB B 0OpaboTaHHbIX 30M0LWMaKoBbIX OTXO4AaxX COKpallatoTcs.

9.8 OT,EIEHQHHE 30TOWNAaKOBbLIX OTX040B OT OTX0A40B ra3oo04nMcTKn

dusnyeckne U XMMMYECKNEe CBOMCTBA 30MbHOMO OcTaTKa AenakwT ero tonee nogxogsAawuvmMm Oonsa nosTop-
HOro NnpyuMeHeHud, 4Hem NCnosib3oBaHMe OCTaTKoOB, 06pa3yl-OU.l,VIXCH B CUCTEMaX OYUCTKKM ObIMOBbLIX ra30oB, KOTO-
pble UMEKT Bbonee BbICOKOE cogepxaHue MmeTannoB, NOBbILUEHHYH) cnocoBbHoCTh K BbllLlena4yneBaHUo MeTtan-
OB L cogepxaHune opraHn4ecKmx sellecTB.

YTtobbl n3bexaTb 3arpAa3HeHnAa 3011bHOINO OCTaTkKa U, Takum 06DESOM, NOBbLICUTE NOTEeHUKMan ero noeTop-
HOTO NMCNOJNTb30BaHWA, HﬂT 3aKnw4yaeTcda B OTAEINTbHOM O6paLLI,E.‘HVIM C 30M0WNakoBbIMK OTXOOaMU M OTXOO4aMMu,
06paay+ou.mmmc;| B CUCTEME INa3004YMCTKN.

3onbHbIE OCTATKM M3 KOTNOB MOTIyT UMETb KaK OOMHAKOBYH, TaK M OYEeHb Pa3HylO CTeNneHb 3arpA3HeHunA,
KaK 1 30510WWNaKkoBblie OTX0Abl, 3TO 3aBUCUT OT MECTHbIX 3KCNNyaTauNOHHbIX CbaKTOpOB. KOHCTPYKUMK Ne4vYn m
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cneundrkn OTX0O0B, NO3TOMY B kadecTtBe HAT paccMmaTpMBaloT OLEHKY 3arpA3HEHWI 30MbHbIX OCTATKOB U3
KOTNOB W onpeaeneHne Toro, NpaBunsHO N BbINO NPOM3BEAeHO pasaerneHue Unu cMellMBaHue ¢ 3onoLina-
KoBbIMY oTXoAamu. B kauectBe HOT paccMaTpuBaIOT OLLEHKY KaXI0r0 pa3fensHOoro noToka TBepabiX OCTaTou-
HbIX ppakLMid ANa YyCTAHOBNEHUSA BO3MOXHOCTEN UX YTUNMU3aumMm nmbo camocToaTensHo, Nubo B kKoMBuHaUmMm
C opyruMu dopakumamMu.

9.8.1 O6wme nonoxeHun

3onownakoBblie OTXOAbI MCMONb3YITCA 4N 3aMeHbl NPUPOAHLIX CTPOUTENBHBLIX MaTepuanos, Hanpu-
Mep necka v rpaeua. CMellMBaHMe OTXOA0B ra3s004YUCTKM C 30MOLLMAKOBbIMM OTX0AaMW MPUBOAUT K 3arpsas-
HEHWIO 30MOLUMNAKOBLIX OTXOA0B M COOTBETCTBEHHO OrPaHUYMBAET BO3MOXHOCTW OMs MOCMNeayloLlero Uux uc-
Nonb30BaHUS.

PazgeneHue 30N0LINAaKoBbIX OTXOAOB U OTXOA0B ra3004MUCTKKN 3akniovaeTca B pasgensHom cbope, xpa-
HEHUW M TPAHCMOPTUPOBaHUKM 0DOMX NMOTOKOB OTXOA0B. DTO NpeanonaraeT, Hanpumep, Hanudve cneunanbHbIX
OyHKEepOB 1 KOHTENHEPOB, a Takxe cucTem obpaboTkM ANs MENKOAUCNEPCHBIX U NbINEBUAHbIX (paKkuMi TBep-
[ObIX OCTaTKOB, 00pa30BaBLUNXCA B CUCTEME rasooqNCTKM AbIMOBbIX ra30B.

9.8.2 O6nacTb NnpUMeHeHUA

OTOT noaxod NPUMEHSIETCS Kak AMNSA HOBbLIX, Tak U ONdA cyllecTBylownx npeanpuatuid. OTxogbl raso-
OYUCTKW, CMeLUaHHEIE C 30MOLLUMNaKoBLIMK OTX04aMKW, He nognexar nepepaboTke ¢ Nony4YeHWeM BTOPUYHOIO
Cblpbsi U MOTYT ObITb HaNpaBreHbl TONbKO Ha NOSIMIOH ANA UX 3aXOPOHEHNS.

9.8.3 JkoHOMMYECKWe NoKasaTenu

CokpalleHne nsgepxkek MoxeT Habnogatbes Tam, roe cylwecTBYeT PbIHOK AMs BTOPWUYHOIO Chipbs M3
30M0LUNAaKoBbLIX 0TX0A0B. B 3TOM criyyae gona 3axopoHeHWs TBepAbIX OCTATKOB, 0O6pa30BaBLUMXCA B CUCTe-
Me& rasoouYMCTKU, MOXET BbipacTu, HO 0buMe 0bbeMbl 3aX0POHEHUS TBEPALIX OCTATKOB TOr4a 3Ha4YUMTENbHO
yMeHbLUIaTCA (Macca TBepAbiX 0CTAaTKOB, 06pa30oBaBLUMXCH B CUCTEME ra3004YUCTKU, COCTABMAET, KaK NpaBu-
no, 2 %—3 % oblwei Macchl NOCTYyNaLWnX 0TX040B, & B COMETAHMMW C 30MOLNaKoBbIMWM OTXOO4aMK 3Ta AOMs
gocturaet npumepHo 15 %).

9.8.4 KomnnekcHble BO3AEeACTBMA HAa OKPYKaloLWwylo cpegy

BcneacTteue Gonee BbICOKOro cogepXaHus MeTannoe, BbillenaynMBaeMoCcT MeTansioB U coOepXaHus
OpraHMYecKkux BellecTB B TBEpAbIX OcTaTKax, 00pa3oBaBLUMXCA B CUCTEME Fa3004YUCTKM, CHUKAKTCHA 3KOMO-
rMYeckre XapakTepMCTUKA 30MN0LLUNAaKOBLIX OTXOO0B, YTO OrpaHUMYMBAET BO3MOXHOCTM UX MOCIEnyLEero uc-
Nnonb30BaHUs.

9.8.5 ocTUrHYTLIE 3KOMOrMYecKkue npeumyLiecTea

OToeneHne OTXOA0B raso0HUCTKM OT 30SI0LIMAKOBLIX OTXOAOB MO3BOMAET OCYLLECTBNAThL AarbHEeRLWyo
0BbpaboTKy 30N0LWNAKOBLIX OTXOO0B (Hanpumep, NOCPeacTBOM cyxon o6paboTku unu BeIMbIBAHMA Bogopac-
TBOPUMBIX COMNER, TSKEeNbIX METANMORB) B LIENAX MNOMYyYeHUA TOBAPHON NPOAYKLUMNN.

9.9 BblgeneHue cTaguu nblneyganeHnus M3 npouecca o6paboTKU AbIMOBLIX ra3oB

9.9.1 O6wme nonoxeHun

YnaneHue nbiny 4o atana o6paboTkn KMCNbIX ra3oB, AMOKCMHOB M (DypPaHOB € NOMOLLbIO INeKTpocTaTh-
UYECKUX MbiNeynoBuTenen, LeHTpobexHbIX CenapaTopoR U pyKaBHbIX UNLTPOB, 6e3 gobaBneHus peareHToB/
nobaBok, no3BonseT achekTBHO 0bpabaThiBaThL M3BNEYEHHYIO NbINb C NOCNeayrLLlen ee yTunuaauuein. Pas-
JenbHbIM cbop, TPaHCNOPTUPOBaHUE U XpaHEeHWe KOTEMBHON MbIMW CNyXaT TOW Xe Lenu, XoTa 1 npu bonee
HU3KoW adhdhbeKkTMBHOCTU cbopa.

OToeneHHas 3orbHasi Nblfb MOXKET ObiTh BO3BpalLeHa B Kamepy CropaHust NS ee OOXWraHvsi ¢ ganb-
HEWLLUUM YHUYTOXEHWeM ONOKCUHOB 1 hypaHoB. Npy aTOM cnegyeT yuMThiBaTh, YTO BO3BPAaLLEHWE 30MbHOW
MbiNX B KAMEpPY CropaHusl MOXET MPUBECTU K BO3MOXHOCTU 0Bpa3oBaHUs 3arpA3HSALLINX BELLEeCTB B NeYu, a
MHOTAA U K NMOBBILLEHWUID KOHLIEHTPALMW 3arpA3HSOLLIMX BELLLECTE B 30Me.

9.9.2 O6nacTb NnpUMeHeHUA

[MpMeHSOT ANs BCEX HOBbIX U AEUCTBYHLLUX YCTAHOBOK NPW 3aMeHE CUCTEMbI O4YUCTKM AbIMOBbIX ra30B.

9.9.3 JKoHOMMYECKNe noKasaTenm

CTOMMOCTbL JOMOMHUTENbHBIX TEXHOMOMMYECKUX YCTAHOBOK M 3KCMMyaTaunoHHbIe pacxobl MOXHO KOM-
NEHCUPOBATL 33 CYET CHUXKEHUSA PAcXO40OB Ha 3aXOpOHeHMe TBepAblX OCTATKOB, 0Dpaz0BaBLUMXCA B CUCTEME
ra3ooumnCTKM.

9.9.4 KomnneKkcHble BO3AENCTBUA Ha OKPYXKaloLWyo cpegy

MpepBapuTenbHoe o6ecnbinMBaHNE MOXET NOBLICUTb HAOEKHOCTb NOMYMOKPOI U APYIMX CUCTEM O4UCT-
KW AbIMOBLIX ra3oB.
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MNMpenBapuTenbHoe yaaneHue nbiny ¢ NOMOLbIO PYKABHOIO unbTpa NpMBOAUT K YBENMYEHUIO nepena-
AOB [aBMneHns 1, cregoBaTenbHo, kK bonbwemy noTpebneHno aHeprnn No CPaBHEHUIO C 3NEKTPOCTaTUYECKM-
MU MblNeynoBuTenamu.

9.9.5 locTUrHyThIE 3KONOrMyYeckue npevMyLlecTsa

OTgeneHve NbiNW NO3BONSET OCYLWECTBUTb ee AanbHelwy achdekTUBHY nepepaboTKy ¥ NPUBOAMT K
COKpaLleHWNIo Konn4yecTsa TBEPAbIX OCTATKOB, NoAnexallnx 3aXOpPOHEHWIO Ha NONUIoHax.

OTheneHve Nbinv No3BONSAET COKPaTUTh 0bLLee codepKaHue QUOKCUHOB U hypaHoB B TBEPAbIX OCTaT-
Kax 3a cYeT ee BO3BpaLLEHUS B Kamepy cropaHus. Hetepmuyeckas o6paboTtka 301bHOM NbINK (OTAEMNBbHO UMK
B COMETaHWM C APYTMMM OTX0A4amK), Kak MpaBWUio, He OKa3biBaeT BMMAHUS Ha n3amMeHeHue obLlein macchbl au-
OKCUHOB U dhypaHoB, COAepXalluxca B OTX0AaX, OAHAKO MO3BONSAET CKOHUEHTPUPOBATL AUOKCUHBI U dhypaHbl
B MEHbLUEM KOMUYeCTBe OTXO40B.
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HbIM TexHonoruam. CxuraHue otxogos. 2019 ry»

[6] CnpaBo4Huk EBpOnenckoro cot3a no HaumnyylnM OOCTYMHbIM TexHonoruaM «EBponenckas KOMUCCKUS.
[OupekTvBa 0 npombillneHHbIX aMmuceusax 2010/75/EU. KomnnekcHoe npenoTBpalleHne U KOHTPONb 3a-
rpsisHeHus. CnpaBoYHOE PyKOBOLACTBO MO HaMMy4llMM OOCTYNHbIM TexHonoruam. O6paboTka oTxomoB.
2018 r»
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FOCT P 55836—2023

YOK 504.06:006.354 OKC 13.030.01
13.020

KntoueBble crnosa: Hauny4wmne AOCTYMHbIE TEXHONOMMK, 06paboTka OCTaTKOB, OTXOAbI, CXWUraHue, pecypco-
cbepexeHue
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Pepaktop E.B. Aky6oea
TexHuueckui pepaktop M.E. Yepenkosa
Koppektop O.B. flazapesa
KomneloTepHasa BepcTka E.A. KoHdpawoeol

CpaHo B Habop 30.10.2023. T[oanucaHo B nevats 17.11.2023. dopmart 60x84%. apHuTypa Apuwan.
Yen. new. n. 3,26. Y4.-u3g. n. 2,80.

MoAroToBMNEHO Ha OCHOBE 3MEKTPOHHOWM BEPCUM, MPEeAoCcTaBNeHHon paspaboTynkom ctaHgapTa

CoszpgaHo B eguMHM4HOM ucnonHeHun B IBY «MHCTUTYT cTaHgapTraaumu»
ansa koMnnektToBaHua PegepanbHoro MHopMauuoHHoro hoHaa cTaHaapTos,
117418 Mockea, Haxumosckuii np-1, 4. 31, k. 2.
www.gostinfo.ru info@gostinfo.ru
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