000 "JkoTtexHonapk AnbTepHaTuBa"

MepepaboTka HakonneHHbIX 3O PaszaHckon NP3C

NMpo6nema 30noLwnakoBbIX OTXOA0B

Macca HakonneHHbIx 3LLUO PasaHckon MP3C npeBbiwaeT 56 MiH. TOHH, NnoLaab 3onooTeana - okono 400 [a.

e O6wwun ob6bem 3LLO B 3omownakooTBanax Bcex yronbHbix TAC (1x B cTpaHe 6onee 170, 6e3 yyeTta OTONUTENBHbBIX
KOTErbHbIX HAa TBEPAOM TONNMBE) cocTaBnsaeT 6onee 1,5 Mnpg TOHH 1 3aHUMatOT 6ornee 28 ThiC reKTapoB.

e B Poccun exxerogHo obpasyetcsi Ha yronbHbix TOC 6ornee 22 MITH TOHH 30J10LLNAKOBbIX 0TX0A0B. [lepepabaTbiBaeTcs
Tonbko 10—15% BHOBb 0Opa30BaHHbIX 30SIOLLUMAKOBbIX OTXOA4OB, OCTaNlbHOE OTNPAaBMSETCH B OTBAsbI.

e B OCHOBHOM Takune OTXOAbl OTHOCATCS K HU3KOMY KIlaccy OMacHOCTWU, OQHAKO OCHOBHas npobrnema 30M0LnakoB B TOM, YTO
OHU TpeOyoT GoNbLUNX NNOLWaAen ANA XpaHEHUS.

Ha peweHune npobnembl 3LLUO HanpaeneH KomMnnekcHbI niaH no NoBbILUEHWIO 0OBEMOB YTUNM3aLUN 30MT0LUNAKOBbIX OTX040B V
Knacca onacHoCTW, yTBepXXOeHHbIW pacnopsikeHnem MNpaeuTtensctea PO ot 15 nioHa 2022 r. No 1557-p cogepxmuTt noaxodbl no
BoBriedeHuto 3LLO n matepmnanoB, cosgaBaeMbiX Ha OCHOBE MX NepepaboTky B XO3SAMCTBEHHbIN 060POT.

Llenb npoekTta

Llenbio npoekTa siBNgeTca opraHu3aums nepepaboTkn HaKOMMEeHHbIX 30MnoLwnakoBbix otxoaoB PsasaHckon MPAC
MOLLHOCTbLI0 229 Thic. TOHH 3LLUO B rog nytem pacnnaea MMHEpPanbHbIX BELECTB Npu Temneparype 6onee 1500 rpagycos
Llenbcus.

Peanusauus NMPOEKTa NO3BOJIAET pELUNTb creayruine 3agadiu:

® OpraHunsauuna npon3soacTtBa HeMeTannmMyeckomn npoaykumn (CTpOVITeJ'IbeIX MaTepmanos) M3 OTXOO0B NMpomn3BoacTBa \Y%
KItacca OonacHOCTWU;

e BHEOpEHWNe pecypcocbeperatoLlen, 3HeprocoeperaoLen TEXHONOrMKN, B TOM YnCne yBenMyeHne oobema nepepabotkum
HakonneHHbIx 3LLUO B PasaHckon obnactu n obecnevyeHve BbinoneHmnsa PermoHansHoW nporpamMmbl NoBbiLLEeHUS 06bEMOB
YIUIn3aLmm 30n0oLLIakoBbiX 0TXoa0B V knacca onacHocTu B cooTBeTcTBuM ¢ N.10 KoMnnekcHoro naaHa.

e OpraHv3auusi NPOM3BOACTBA NPOAYKLMM Ha TEPPUTOPUN MOHONPOMUITBbHBIX MyHULMNAbHLIX 06pa3oBaHUi
(MOHOropooB), KONMYECTBO HOBLIX paboymx mecT: 320.

MapameTpbl NnpoekKkTa

MowHocTb: 229 Tbic. ToHH 3LUO B roa.

UHBecTuUMM B npoekT: 5 549 000 000 pyGnen

MnaHupyemas ropoBas Bbipy4yka — He meHee 4 396 482 820 pybnen
BanoBas npubbinb - He MeHee 3 146 665 491 pybnen

lNMnaHoBas exerogHas NpubbINb — He MeHee 1 775 443 200 pybnen

UcTo4yHuKn chuHaHcmpoBaHua

80% 20%

4 439,2 mnH. pybnen
Cb6epb6aHk PP

Mepbl rocyaapcTBeHHON NoanepKKu

PacnopsixeHune lMpasutensctBa PP ot 15 noHa 2022 r. No 1557-p (n.8) - ctTumynupoBaHue cbbita
NpoAayKuuKn, Npon3BeaeHHon ¢ ucrnons3oBaHmem 3LLO

PacnopskeHune lMNMpasutensctBa PP ot 2 aBrycta 2023 roga Ne2094-p - cTumynupoBaHue
NPON3BOACTBA CTPOUTENbHBIX MaTepuanoB nytem nepepabotku 3O

MocTtaHoBneHue Mpasutenscta P® ot 30.04.2019 Ne 541 - Bo3melLeHMe 3aTpaT Ha ynnaTy
MPOLIEHTOB MO KpeauTam B paMKkax MPOEKTOB N0 BHeApeHutio HOT vunu ynyyLleHno SKonormyeckom
00CTaHOBKM.

MpoekT cooTBeTCcTBYET TPpeboBaHUAM 3akoHa PasaHckon Obnactu ot 6 anpens 2009 roga N 33-03
"O rocyaapCTBEHHOW NogaepKke UHBECTULMOHHON AeATEeNbHOCTU Ha TeppuTtopumn Psa3aHckom
obnactn"
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000 "JkoTtexHonapk AnbTepHaTuBa"

NepepaboTka HakonneHHbIX 3LLO PasaHckou NP3C

TexHonorus

Ons rny6okoi nepepabotkm 3LUO ncnonb3yetcss NMpOMETanypruyecknii MeTod, NpyM KOTOPOM OCYLLECTBISETCS
nnaeka Lwaka npu temnepatype 6onee 1500 rpagycos Llenbcus. MNpyn 3TOM NPOUCXOAUT YHUUTOXEHNE
nonagarLmx BMeCcTe C 0TX0AaMu OpraHNYecKUX COeaUHEHUI, OTAeNeHe MeTanInyeckon CoCTaBnsaoLWwen n
BO3rOHKa NeTy4YnX OKCUAOB pPeaKuX U peako3eMerbHbIX METanmoB OT CUNIMKATHOM YacTu.

MpensapuTtenbHasa noarotoska 3LLO ocyliecTBRSETCA C NOMOLLBIO cenapaTtopa, OTAeNsLLEro 301y YHOCa,
HEZI0XKOr Y MarHUTHYIKO COCTaBIAOLLYIO.

Ileus TCTP agnaemca adconommuo HAOEHCHLIM AZPeamom, KOMopbulili nPouLel ONbIMHO-
NPOMBIUIIEHHYIO U NPOMBIULIIEHHYIO anpooayuu.

Ileyu, noooonvie TCTP, 6onee 36 nem ycnewino sxcnayamupyromcea na “Hopunvckom Hukene”,
Cpeoneypanovckom medennagunvnom 3aeooe, barxawcxkom 'MK

TexHonornyeckasa cxema

TexHONorn4yecknm npouecc

1. MNMoaroToBKa Cbipbs - cenapawusi.

2. MepepaboTka cbipbsi B TOMKE CXUraHUsi TONfMBa B pacnnaee - ons nepepadotkm 3O B cTpoutenbHbie
maTepuarnbl Tpedyetca noMMmo cobctBeHHO 3LLO 3arpy3nTb B NeYb yronb 1 U3BECTHSK. B pesynsrate
06paboTkm B TCTP obpasyetcs pacnnaBneHHbIN WiakK, a Takke BblAENAETCs TENSI0Bas IHEprus,
ucnonb3yemMas nns obecneyeHnst SHepreTmydeckmx notpedHocten TexHonormm. OcobeHHOCTN NnepepaboTkm
npu Temneparype 6onee 1500 °C no3BonstoT 06ecneynTb NOMHOE Pa3NoXeHNe COAepPXXaLluXcsi B Cbipbe
BpeOHbIX BeLecTB Ha 6e3onacHble cocTaBnsoLme.

3. My6okoe BOCCTAHOBIEHME LUMaKa - BblAENEeHNEe METANMYECKON COCTaBMSAIOLLEN, NONydYeHe
HeMEeTanM4Yeckon CUNMKaTHON YacTy pacnraea.

4. [Mpon3BOACTBO CTPOUTESNBHBIX MaTepuarnoB U3 CUNMKATHOM YacTu pacnnasa, NoryyYeHHON Ha NpeablayLmnx
CTaguaxX TEXHOMOIMYECKOro npoLecca.

\ Yronb
3O MN3BeCTHSK lNecok
[a3
Hepoxor Tonka cxuraHms my6okoe [NponsBoacTBo
CunukaTHas YyacTb
Cenapatop MarHutHas Tonnvea B OCCTaHOBMNEHue CTPOUTENbHbIX
pacnnaea
dpakums pacnnase (TCTP) wnaka TCTP mMarepuaroB
Solaikeca LLInakoBbI rpaBui
Wnawm (PM, P3M) deppocnmuui, |_|eHOCI/IJ'IVIFI)<aT
MuHeparsnbHbIin melnisel IS CWHTETNYeCKUI
ocTaTok KOMIMOHEHTHI
BOJINACTOHUT




OkoTexHonapk
AnbTepHaTuBa

MaTtepuanbHbIK GanaHc

3o

ot 229 po 500

MN3BeCTHSAKOBbIN

webeHb

317
ThbIC TOHH / roa

Yronb

195
TbIC TOHH / rof

MpupogHbIn ras
6,5 MnH ky6 m / roa

40%

60%

000 "JkorexHonapk AnbTepHaTnBa"

[NepepaboTka HakonneHHbIX 3LLO PasaHckou NTP3C

60%
0,
100% = CENAPALUA 229,
9%
9%
30%
49%
40% TCTP
19%
4%
2%
20%
21%
10%
5%

MarnutHasa cdpakums

3ona yHoca,

MwuHepanbHbIi OCTaToK

| LWnawm, (PM, P3M) |

Hepnoxor

[NeHocunukar

LLinakoBbIv rpasui

deppocunuumnii

I Okcuabl PM, P3M I

CO2, abiMOBbI€ rasbl

Map

MNMpoaykuuma

3onoLwnakoBble OTXOAbI NPEACTaBNAT COOON LLIeHHOEe BTOPUYHOE Chipbe, NpoLueallee
TepMMYecKyto 06paboTky U MoryT GbITb NepepaboTaHbl HE TONbKO B CTPOUTESNbHLIE MaTepuarnbl, HO
1 B nonydgabpukaTbl AN XMMUYECKOW NPOMBbILLITEHHOCTU, LIBETHOM U YEPHON METanyprum nytem

aounseriedeHnd none3HbiX KOMMNOHEeHTOB.

C y4yetom coctaea 3LLUO PsasaHckon [POC, B pesyTbrate ux nepepaboTkM NMPOMETaNypruyecknmv

MeToAoM ByayT nonyyeHsl crepyoLme npoayKTbl:

JdounsBneyeHHbIe NOSe3HbIe KOMMNOHEHTbI:

HanmeHoBaHue Ean. nam.

deppocunuumin TH
Okcua ckaHams TH
Mannun TH
lepmaHui TH
Okcua TuTaHa TH
Mpoune TH

CTpOMTe.ﬂbele MaTepuanbl:

HanmeHoBaHue En.
LLinakoBbIv rpaBui TH
lMeHocunukar TH
3ona yHoca TH

MwHepanbHbIA OCTaToK TH

OTxoabl Nnpou3BoACTBA

HaunmeHoBaHue En.
CO2, gbimoBbIe rasbl TH
Map TH

YacTb napa ncnonb3yercs Ha COGCTBEHHbIE HYXX/bl KOMMIEKCa, @ OCHOBHAs YacTb napa UaeT Ha
NPOM3BOACTBO 3NEKTPUYECKON IHEPrK, KOTOPAsi UCMOMb3YETCSA NPY NPOU3BOACTBE CTPOUTENBHBLIX

maTtepuarnos.

lopoBon
25519
10
17
0,86
1333
7

FopoBon
145 494

370 560
9 600

30 000

lopgoBon
160 909
38 835





 
   
     
       
         
         
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
      
    
  
   
     
       
         
         
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
             
               
               
            
          
        
         
           
        
         
           
             
               
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
      
    
  
   
     
       
         
         
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
          
        
         
           
             
             
          
        
         
           
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
          
        
         
           
             
             
             
               
            
             
          
        
         
           
             
          
        
         
           
             
             
          
        
         
           
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
             
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
               
               
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
      
    
  
   
     
       
         
         
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
             
               
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
             
             
               
               
            
          
        
         
           
        
         
           
             
             
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
               
            
          
        
         
           
        
         
           
        
         
           
        
      
    
  
   
     
       
         
         
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
          
        
         
           
             
             
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
             
             
             
          
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
      
    
  
   
     
       
         
         
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
      
    
  
   
     
       
         
         
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
      
    
  
   
     
       
         
         
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
             
               
               
            
          
        
         
           
        
         
           
             
               
               
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
             
               
               
               
            
          
        
         
           
        
         
           
             
               
               
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
      
    
  
   
     
       
         
         
         
           
             
             
          
        
         
           
             
          
        
         
           
             
             
          
        
         
           
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
          
        
         
           
             
             
             
               
            
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
             
          
        
         
           
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
             
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
             
               
               
            
          
        
      
    
  
   
     
       
         
         
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
             
          
        
         
           
             
          
        
         
           
             
             
          
        
         
           
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
          
        
         
           
             
             
             
               
            
             
          
        
         
           
             
          
        
         
           
        
         
           
             
             
          
        
         
           
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
             
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
             
               
               
            
          
        
         
           
        
         
           
        
         
           
             
               
               
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
               
               
            
          
        
      
    
  


