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Mpeancnoeue

1 PASPABOTAH ®enepanbHbiM rocydapcTBEHHBIM YHUTApPHLIM npeanpuatuem «LleHTpaneHbIn opae-
Ha Tpygoeoro KpacHoro 3HameHn Hay4yHO-UCCNeaoBaTenbCKUuiA aBTOMOOUMBHbIN M aBTOMOTOPHBLIA MHCTUTYT
«HAMW» (@Y «HAMW»)

2 BHECEH TexHu4yeckumMm koMuteToM no ctaHgaptuaauum TK 056 «[opoXHbIA TpaHcnopT»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHni 1 metponorum ot 27 ceHtsabpa 2023 r. Ne 981-cT

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUsX K HacmosuwieMy cmaHdapmy rybrukyemcs e exezs00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyueao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

CyulecTByeT MHOXeCTBO (hakTOpOB, BNUSAILWMNX HA BO3MOXHOCTb BTOPUYHOW NepepaboTKu: SKOHOMU-
Ka, MHppaCcTPYKTYpa, PbIHOYHBIA CMPOC, TEXHWYECKaa OCYLLEeCTBMMOCTb U 3aKOHO4aTEeNLCTBO. BCe OHM TecHo
cBs3aHbl ¢ obecnevyeHneM BO3MOXKHOCTU BTOPUYHOW NepepaboTku, HO He 3aBUCAT OT MHXeHepa-NpoeKTUpoB-
lMKa. B HacToAlLeM cTaHaapTe paccMOTPeHbl TOMBKO TEXHUYECKWe MeTobl NPoeKTUPOBaHUA NPUrOOHOCTH K
BTOPUYHON NepepaboTke B KOHLE Cpoka aKkcnnyatauuu. B HeM He paccMmaTpuBaeTcs NoAroToBka MaTepuanos,
M3roTOBNEHNE KOMNOHEHTOB MIMM BO3AEMCTBUE HA OKPYXKaKoLWY cpedy Npu cnonbaosaHuy. CyulecTeyolme
aKonoruyeckne nNpobnemsl, CBA3aHHbIE C aTanaMy UCNOMNbL30BaHWS MaTepUanos, BLIXOAAT 38 PaMKW HAcToA-
wero ctaHgapTta u 6yayT ydTeHbl Npy NPOEKTUPOBAHUKM B paMKax MCCneoBaHuid OKpyKatoLwei cpelbl U Npo-
Luecca nepepaboTku.

B HacTosuleM cTaHOoapTe HET MEeTOAMKW pacyeTa BTOPUYHOW nepepaboTKM TPaHCMOPTHOro cpefcTsa
UMW ero KOMMNOHEHTOB ANA KOHTPAKTHOro NPOU3BoAcTBa. B gononHeHWe K MCNoNb30BaHMI0 HAGTOSALLErO CTaH-
JapTa no npurofqHoOCTU K nepepaboTke ANs pa3paboTku cTeneHW NPUroqHOCTU ANsi BTOPMYHOW nepepaboTku
CUCTEMBI Y KOMMOHEHTOB T3, KOHTPAKTHOro NMPOU3BOACTBA, MOTYT NoTpeboBaThCcsa MeToAbl pacyeTa, aHano-
MMYHbIE YNOMSIHYTBIM paHee, OnNs pacyeTa NpUMrogHocTW AN BTOPUYHOWM nepepaboTku BCero TpaHCnopTHOro
cpeactea. MHxeHepbl-koHCTpyKTOpa T3 A0mkHbI obpawaTtbesa Kk cneundukaumam KOHKPEeTHBLIX NMPOoW3BOaW-
Tenew asTomobunen U gpyrum otpacneBbiM cTaHgaptam (FOCT 31968) B oTHOWEHWMM METOAOB pacyeTa W
TpeboBaHWA.

HacToAwwmi cTangapT obecrneyrnBaeT OTKPLITLIA OOCTYN Kak ANS 4acTbiX, TaK M AN crnydyaiHbIX crpa-
BOK. Pasgen 4 cogepuT pykoBOACTBO No 06palleHunio ¢ cucTeMamMu TONMKMBHBIX SIEeMEHTOB B paMKax cylle-
CTBYIOLLEN CUCTEMbI YTUNU3ALMM aBTOMOBUNEN, ONMMCAHWE U MHCTPYKLMU MO UCMONb30BaHWI Tabnuw oLeHK:
pa3bopa 1 NpuUrogHocTh K nepepaboTke, a Takke pekoMeHaauWu No KOHCTPYKTMBHLIM COOBpaxeHuam ans
yryylweHus pasbopku U npurogHocTu K nepepaboTke. Tabnuubl pasgena 4 no3sonsaT Nofb3oBaTenio OLeHUTb
BO3MOXHOCTL MOBTOPHOrO UCMOMbL30BaHWA HOBOMO UMW CYLLECTBYHOLLEr0 KOMMOHEHTa/CUCTeMbl TONMMBHOIO
anemMeHTa. MNogpobHasa Tabnuua, onuckIBaLLas KOHCTPYKLUWOHHBIE MaTepuarnsl Ans KOMMOHEHTOB CUCTEMBI
TOMMNUBHLIX 3NEMEHTOB, NpeacTasneHa B pasgene 5. B npunoxeHun npeacraeneHa MHopmalus o coBme-
CTMMOCTM NNacTmacc.

HacToawmi ctaHgapT MoxeT ObiTb MCMOMNb30BaH A8 HOBbLIX U CYLLECTBYHOLWMX KOHCTPYKLWA.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

ABTOMOGWNBLHbIE TPAHCMNOPTHbIE CPeACTBA HA BOAOPOAHbLIX TOMNIMBHLIX 3MieMeHTax
C NPOTOHOODOMEeHHON MeMGpaHon

NEPEPABEOTKA OTOENIbHbIX KOMNOHEHTOB

Motor vehicles with hydrogen fuel cells and proton exchange membrane.
Recycling of individual components

Oarta BeegeHna — 2024—05—01

1 O6bnacTtb NnpumMeHeHunA

HacToawmin ctangapTt yctaHaenuMeaeT TpebGoBaHusa Kk npouedype nepepaboTky KOMMNOHEHTOB aBTOMO-
OWNbHbBIX TPAHCMNOPTHBIX CPEACTB Ha BOLAOPOAHbIX TOMMMBHBIX 3fIeMEHTax ¢ NPOTOHOOOMEHHO MemGpaHHOA
(MOMT?Q). Hactoawmin ctaHgapT BkModaeT TpeboBaHuns K nepepaboTke KOMMNOHEHTOB CUCTEMbI MOAa4y U
XpaHeHWsi TONMMBa, cucTembl 6aTapen TONNMBHLIX 3NEMEHTOB U BCNoMoraTensHoro o6opygosaHnus.

2 HopmaTuBHbIe CCbINKK

B HacTosllem cTaHgapTe UCNoNb3oBaHbl HOPMATMBHLIE CChIMKW Ha cnefylolne cTaHaapThl:

FOCT 31968 AeToMOOUNBHBIE TPAHCMOPTHLIE cpeacTBa. MeTon pacyeta CTENEHU pPeunKnMpoBaHUA K
yTUNu3auum

FOCT 31969 ABTOMOBWIbHBIE TPAHCMOPTHBIE CPEACTBA. TeXHUYecKas AOKYMEHTaUMA No yTUIIn3aumu.
Obuwue TpeboBaHua

FOCT 33366.1 (ISO 1043-1) MNnactmacckl. YcrnoBHble obo3Ha4eHuss u cokpaweHnus. Yacte 1. OcHoB-
Hble MONUMEpPkI M UX CNeluanbHbie XapakTepUCTUKM

FOCT 33366.2 (ISO 1043-2) lNnactmMaccol. YcrnoBHble 0603Ha4YeHWs U coKpalleHus. YacTb 2. HanonHum-
TENnu U apMUpyrLLMe MaTepuansi

FOCT ISO 1629 Kay4yk 1 narekcbl. HomeHknatypa

FOCT P 70678 ABTOMOGOMNbHbLIE TPAHCMOPTHLIE CPeAcTBa Ha BOOOPOAHLIX TOMMMUBHbLIX 3MeMeHTax.
TepMuHbl U onpegeneHns

FOCT P 70679 ABToMOOWNBHbLIE TPAHCNOPTHBIE CPEACTBA HA BOAOPOAHLIX TOMNMNUBHLIX aneMeHTax. No-
panok obecneveHns obilen 6e3onacHOCTH

MpumeyaHue —pyNoNb30BaHUM HACTOALLMM CTaHOAPTOM Lienecoobpa3sHo NPOBepUTL AeNCTBUE CCINOYHbBIX
CTaHOapTOB B MH(OPMAaLMOHHOK cucTeMe 06LLero Nonb3oBaHWs — Ha oULMansHOM caiiTe PefepanbHOro areHTCTBa no
TEXHUYECKOMY PErynupoBaHnio U METPONOTrUK B CETU MIHTEPHET UNK MO eXerogHoMy MHGopMaLMOHHOMY yKkasaTteno «Ha-
UMOHANBHbLIE CTAHAAPTLI», KOTOPLIV ONyBnNMKoBaH No COCTOSHMIO HA 1 AHBAPA TEKYLLEro roda, U Mo BbiMyCKaMm eXeMecsay-
HOMO MHIOPMALIMOHHOIO YKasaTena «HaunoHansHble CTaHaapThi» 3@ TeKyYLMIA rog. Ecrn 3aMeHeH CCbINOYHbIA CTaHAapT,
Ha KOTOPLIN JaHa HeOaTMPOBAHHAA CChIMKA, TO PEKOMEHAYETCH WCMONb30BaTh OENCTBYHLLYI0 BEPCUI0 3TOM0 CTaHgapTa
C YYETOM BCEX BHECEHHbIX B JaHHYK BEPCUID M3MEHEHWIA. ECNM 3aMeHeH CChINOYHbIM CTaHAAPT, Ha KOTOpLIA AaHa gaTu-
poBaHHas CCbINKa, TO PeKOMEHAYETCHA UCMONb30BaTb BEPCUI0 3TOMO CTaH4apTa C YKasaHHbIM Bhille roaoM YTBEPXKOEHUS
(NpuHsATKUA). Ecny nocne yTBepXOeHWs HAacTOSLLEro CTaHAApPTa B CCbINOYHBIM CTaHAAPT, HA KOTOPLIA AaHa A4aTMpOBaHHas
CCbINKa, BHECEHO M3MEHEHWe, 3aTparMBaloLLee NomnoxeHre, Ha KOTOPOe AaHa CChINKa, TO 3TO NMOMOKEHVE PEKOMEHOYETCH
npMMeHATE Bes yyeTa gaHHOro usmeHeHus. Ecrm cebinoyHbIn CTaHaapT oTMeHeH 683 3aMeHbl, TO NOMNOXEeHUe, B KOTOPOM
[aHa CCbINIKa Ha Hero, PEKOMEHAYETCH NPUMEHNATE B YACTU, HE 3aTparvBaloLLEei 3Ty CCbINKY.

MapaHune ochbuumnansHoe
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3 TepMuHbI, onpegeneHnUa U COKpalleHus

3.1 TepMuHBLI 1 onpegeneHus

B HacToswem cTaHgapTte npuMeHeHsl Tepmubbl o FOCT P 70678, a Takke cnegyowme TepMUHbLI C CO-
OTBETCTBYIOLLUMMK ONpPeaeneHnsMn:

3.1.1 octaTkm oT aBTOMOGBUNbHOro M3MenbyeHusn (automotive shredder residue): MaTtepwan, nony-
4Yaembl B pesynsrate paboTbl aBTOMOBUNBHOIO M3MENBYNUTENS, NOANEXallnin JanbHerwen nepepaboTke u
3aXOPOHEHUIO.

3.1.2 pemoHTax (dismantling): MNpouecc cHATUA COCTaBHbIX YacTel C TPaHCNOPTHOIO CPeacTBa.

3.1.3 TpaHcnopTHoe cpeACcTBO C UCTEKIWIMM CPOKOM 3kcnnyaTtauuun; ELV (End-of-Life Vehicle; ELV):
TpaHcnopTHoe CpeAcTBO, CPOK 3KCMMNyaTalun KOTOPOro MCTEK M KOTOopoe BbIBEOEHC W3 3KCnnyaTauuy Ong
yTUnuaaumm.

3.1.4 nepepaboTaHHbI 06LemMm nocrne noTpebneHuna (post-consumer recycled content): BropuuHoe
Cblpbe, KOTOpOoe BLINO NoNy4YeHo U3 NOTOKa TBEPAbIX OTXOAOB Nocne UCMNonb30BaHUA NoTpebuTenem.

3.1.5 nepepaboTaHHbIM 06LeM nocne npouzBoAcTBa (post-industrial recycled content): BropuyHoe
Cblpbe, KOTOpoe BLINO Nony4YeHo U3 NOTOKa TBEPALIX OTXOL4OB Nocne NpouM3BOACTBa (4o noTpebutens).

3.1.6 BTOopu4HOe cbipbe (recyclable material): Marepuan, koTopblil, HanpaereH Ha nepepaboTky K3
NMOTOKa C UCTEKLLMM CPOKOM 3KCnnyaTauuu.

3.1.7 nepepaboTaHHbIi 06bem (06bem BTOpuYHOro cbipbsA) (recycled content): Maccosas gonsa B
nNpoayKkTe Unn matepuane, COCTOALLEM U3 MaTepUanoB, KOTOpble GbiNy M3BMEYeHbl U3 NMOTOKA OTXOOO0B UMK
WHbLIM 0Bpa30oM OTKIOHEHbI OT HEero.

3.1.8 nepepaboTtka nocne notpebneHua (post-consumer recyclate): MaTtepuan, npousBeneHHbIN
npegnpusaTUeM unu notpebuTenemM, KOTopbld OTCIY>XMN CBOE NpeanonaraeMoe KOHEeYHOE MCNONb30BaHue w1
BbIn pekynepnpoBaH MM WHbIM 0O6pa3oM OTKNOHEH U3 NOTOKA OTXOA0B C Lenbio nepepaboTky.

3.1.9 nepepaboTka nocrne npouzBopacTBa (post-industrial recyclate): Martepuan, nony4YeHHbIRA Ha M-
Bom 3Tane Npov3BOACTBa MPOAYKTA UMW MaTepuana, BKNKYas NPOMEXYTOUYHbIE 3Tankl Npolecca, KOTopbIi
BbIn BOCCTAHOBNEH UMK MHLIM 00pa30M OTKITOHEH U3 NOTOKa OTXOO0B C Lenbi nepepaboTku.

3.1.10 pekynepauus (recovery): lNepepaboTka 0TXO4OB Nocne NepBOHAYansLHOro UCMONbL30BAHUA AN
OpYrux Lenen unu ans npomMsBoncTBa SHEPTMK.

3.1.11 cnocoBHocTb k nepepabotke (recyclability): BoamMoXHOCTb BOCCTAHOBMEHMA UMM WHOTMO Ha-
npaeneHnsi NPOgYKTOB UM MaTepuanosB U3 NOTOKa OTXOA0B ANA Lenen NOBTOPHOMO MCNONb30BaHMS.

3.1.12 ponsa BTOpU4HOro chipbs (recyclability rate): MpoueHT OT Macckl TpaHCNOPTHOrO CpencTBa, Ko-
TOpOe NoTeHUnansbHO MOXeT BeiTk NepepaboTaHo M NOBTOPHO MCMONb30BAHO.

3.1.13 cTeneHb cnocobHocTH K NepepaboTke (recyclability rating): Yncrnoeoe 3HaueHue, 4NS OLEHKM
BO3MOXXHOCTW NMOBTOPHOMO MCMOMb30BaHWs, MOBTOPHOIO NPOW3BOACTBA, NepepaboTku v U3BnedYeHus feTa-
nen unn MaTepuanos U3 TPaHCNOPTHOIO CPeacTBa.

3.1.14 nepepabotka (recycling): VI3aMeHeHMe OTXO4OB MO MEepPBOHa4YanbHOMY Ha3Ha4YeHW UMK Ans
OpYrux Lenen, 3a UCKMYEeHNEM NepepaboTKM Kak cpefcTBa NoNny4YeHUst 3Heprum.

3.1.15 TexHu4eckue ocobeHHocTu nepepaboTku (recycling engineering issues): OcobeHHOCTH, KO-
TOpbLIE MOTYT Bbi3BaTb OECMOKOWCTBO UMM BHUMAaHWE UHXEHEPOB-NPOEKTUPOBLLMKOB, CBAA3aHHbLIE C MPOCTOTON
LEMOHTaXa pasnu4HblX KOMNOHEHTOB CUCTEM TOMMMBHbLIX anemeHToB MNOM.

3.1.16 skonoru4yeckme npobnembl nepepaboTku (recycling environmental issues): Mpobnemsl, koTo-
pble MOryT Bbl3BaTb 6ECMOKONCTBO UMW BHUMAaHUE WHXEHEPOB-NPOEKTUPOBLLNKOB, CBA3aHHbIE C MOTEHLMaNb-
HbIMUW NMOCMNEACTBUSIMU NepepaboTku pa3nUYHLIX KOMMOHEHTOB CUCTEM TOMMMBHLIX anemeHToB MOM.

3.1.17 obpaboTtka octaTKoR (residue treatment): [1toboi npouecc, NpUMeHsEMBI K OCTaTKaMm OT aBTo-
MOBWMNEHOrO 3MENBYEHNS ANA AanbHeNLWero pa3aeneHuns, nepepaboTkn Unu N3BnNeYeHa CoaepKallencs B
HUX 3HEPruK, a TakkKe UX 3aXOPOHEHUE.

3.1.18 noBTOpHOE Ucnonb3oBaHue (re-use): Niobas onepawms, NPW KOTOPOW COCTABHbLIE YACTW TPaHC-
NMOPTHLIX CPeAcTB, BbllUeALUX U3 3KCMnyaTauum, UCNOonb3yTes ANA TOW Xe Lenu, Ans KOTOPOW OHWU U3Ha-
YanbHO NpegHa3Ha4yanuchb.

3.1.19 BoccTaHoBneHue (remanufacture): OBbHoBneHVe BLIBLIErO B yNOTpeBbneHun nagenusa onuTerns-
HOrO MOMb30BaHWA OO COCTOAHUSI «KaK HOBOEY.

3.1.20 TpaHcnopTHOe CpeacTBO Ha BOAOPOAHLIX TONNMUBHLIX anemeHTax, TCT3 (fuel cell vehicle;
FCV): TpaHcnopTHOe CPeACcTBO C TATOBbIM 3M1EKTPONPUBOAOM, NEpe3apsiKaeMoil CUCTEMOM XpaHEeHUs 3Mek-
TPUYECKON 3HEPTUN U CUCTEMON Ha BOLOPOAHLIX TONSMBHBLIX 3NEMEHTax B Ka4eCTBEe UCTOYHUKA NMUTaHWUS 3MekK-
TPUYECKOW 3HEprmen.

2

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 6/36
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-70681-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67483
https://gostexpert.ru/gost/gost-70681-2023?utm_source=pdf&utm_medium=67483&utm_term=page

rOCT P 70681—2023

3.2 CokpaweHun

B HacToslwem cTaHgapTe NpUMEHEHbLI Criedyolne CoKpaLLeHns:
BT3 — bartapes TOMMMBHbLIX 3NEMEHTOB;

M3C — membpaHHo-aneKkTpoaHas cbopka;

MOM — npoToHooBMeHHas membpaHa;

MOMT3 — TONMMBHLIA 3MIEMEHT C NPOTOHOOBMEHHOK MeMBpaHoii;
CT3 — cuctema TONMAMUBHLIX 31EMEHTOB;

TC — aBToMOOUMbLHOE TPAHCMNOPTHOE CPEACTBO;

T3 — TOMMNMUBHBLIA 3MEMEHT.

4 OueHka crnoco6HOCTU K NnepepaboTKke KOMMOHEHTOB CUCTEMbI
TONNUBHBLIX 3JIEMEHTOB C NPOTOHOOOMEeHHON MeMbpaHoWn

4.1 O6wWwue NonoxeHns

Ytunusauna ELV npeacTtaeBnset coboill YeTblpexaTanHblid npouecc: npensapuTencHas obpaboTtka
(o4McTKa OT 3arpsA3HeHuin), oemoHTax (pasbopka), oTaeneHne meTanna (MamensdeHve) u obpaboTka ocTar-
koB. Ha kaxgom atane ytunusauun ELV pasnuyHble KOMNOHEHTHLI W/unu matepuansl TC BoccTaHaBnMBaT
ANS NOBTOPHOMO MCMOMNb30BaHWs, NnepepaboTk, BOCCTAHOBEHUS UNW peKynepaLmni SHEPTUN.

4.2 PacyeT cnocobGHOCTU TPAHCNOPTHOMO CPpeacTBa k nepepaboTke
PacueTt cnocobHoOCTU TpaHcnopTHOro cpeacTtsa Kk nepepaboTtke — no NOCT 31968 n TOCT 31969.
4.3 CnocoBGHOCTb CUCTEMbI TOMNUBHbLIX 3NIEMEHTOB K nepepaboTke

K cnocobHoctn nepepabotkn NOMT3 oTHOCMTCA NOBTOPHOE MCMNOMNb30BaHWE, BOCCTAHOBINEHWNE, PEKY-
nepaums n/mnu nepepaboTka MaTepuanos, UCNOMNb3YEMbIX B KOMMOHeHTax cucteMbl [TOMT3. Bo3aMOKHOCTb
BTOPUYHOW NepepaboTKM CUCTEMbI TOMJTMBHbIX 3MIEMEHTOB U MOACUCTEM 3aBMCUT OT OBYX OCHOBHbIX (DakTo-
poB: NpocToThl pa3bopku (yganeHus getanei ¢ TC) n BTopuyHOM NnepepaboTkM KOMNOHEHTOB/MaTepu1arnos.

[na Bcel cUCTEMbI TOMMMBHLIX 3NTIEMEHTOR MOXHO MPUMEHSITL pasnuyHbie MeToabl NnepepaboTKu KoM-
MOHEHTOB/MaTepuanoB, K KOTOPbIM OTHOCATCSA pyYHOe pasfeneHve (yganeHue NoAKOMMOHEHTOB BPYYHYIO),
XMMUYECKOEe BOCCTAHOBIMEHWE (TEPMUYECKOE, XMMUYECKOE UMW SNEKTPOXMMUYECKOe pasfeneHve AN U3Bne-
YEHUA TakMX MaTepuanoB, Kak gparoueHHbie MmeTannbl) U MexaHudeckas obpaboTka (korga marepuansl pas-
OEensT WM U3MenbL4alT COBMECTHO, 3aTeM pasfensioT No CBOWCTBaM Marepuana, Hanpumep MarHuTHbIM,
HacCbILEHHOCTN U T. A.).

BosmoxHo BeIGopoYHOe yaaneHne NogKOMMNOHEHTOB, COAEPKaLUMX pAd CMeLlaHHbIX MaTepuanos, Ans
TOro 4YToObl OCTaBLUYKCHA YacTb CUCTEMbI TOMMMBHBIX 3NeMeHToB ferde nepepaboTaTtb. BeiCOKOLIEHHBIE Ma-
Tepuansl MOryT GbiTb pasgeneHbl BpyYHYH, NMpWM 3TOM OCTATOK CUCTeMbl nepepabaTbiBaeTcA COBMECTHO C
ocHoBHOM Maccol TC B npouecce namernb4eHus.

4.4 Pa360p CUCTEMbI TOMMUBHbLIX 3MIEMEHTOB U CTENEeHb CNOCOOHOCTU KOMNOHEHTOB
TOMNNMWUBHbLIX 3NTEMEHTOB K nepepaGOTKe

Bo3amMoXHOCTb pasbopa 3aBMCUT OT NPOCTOThLI CHATUS KOMMNOHeHTal/yana ¢ TC. Pasbop koMnoHeHTal/yana
TC 3aBMCUT OT pacnonoXeHus/4oCTyNHOCTY AeTanu Ha TC, ee CTOMMOCTU 1 MCNob3ayeMoro Metoga obpaboT-
k1. B Tabnuue 1 npeacTaeneHa oueHka pasbopa cucTeMbl TOMMMBHBLIX 3NIEMEHTOB.,

Tabnwuua 1— OueHka pasbopa cUCTEMbI TONMUBHBIX ANIEMEHTOB

MpUHLMNBI coeanHEHNIA KoHdpurypaunn coeguHeHui Bann 3a coegnHeHune
1 PacnonoxeHue Buanmoe 1
MokpeiToe 2
CkpbiTOE 3
2 BoamoxHocTe pasbeau- | PasbeguHeHue HepaspyLlaowmM MeETOA0M 1
HeHna
YacTuyHoe paspyllieHue 2
PasbenuHeHne TONbKO Yepes paspylleHne geTanm 3
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OkoHYaHue mabnuuysi 1

[MpuHUWNBI coeanHEeHNI Kondpurypaumm coeguHeHni Bann 3a coeguHeHue

3 [ocTynHocTb [Mpsimoe oceBoe HanpaeneHwe 1
KocBeHHOe oceBoe HanpaBneHue 2

PagvanbHoe HanpasneHue 3

4 KonuyecTBo coeguHeHuin | OQHO MM HECKOMNBKO COeaUHEHWUI 1
Hw3akoe konr4yecTBoO coeanHeHui 2

Bbicokoe Konu4ecTBo CoeanHeHuin 3

5 MeTtoagkl coeguHeHnn CTanHOapTU3npoBaHHbIE COeAMHUTENBHbBIE SNEMEHTHI 1
CTtaHOapTuanMpoBaHHbIe N0 TUMY COeAUHEHNA 2

He ctaHoapTUaMpoBaHHbIe 3

6 Twnbl coeguHeHWA [Mocagka nog gaeneHveM, 3allenkneatolasca nocag- 1
Ka unu 6e3s KpenexHoro nagenus

3axXuMbl, BUHTbI, BONTLI U T. A. 2

3aknenku, cBapka, naika, cknemBaHue 3

MpumeyaHne — Yem MeHblUe cymMMapHbIA Bannm, Tem nerye ocywecTBUM pasbop cuctemsl.

OueHka cnocobHocTU MaTepuana kK nepepaboTke 3aBMCHUT OT CMOCOBHOCTN NOBTOPHOTO MCMOMNb30BaHMS,
nepepaboTkM MY BOCCTAHOBMNEHWS MaTepuana KoMnoHeHTa/yana nocne cHatus/pasbopa ¢ TC. B Tabnuue 2
npeacTaeneHa cTeneHb cnocobHocTk koMnoHeHToB TC Ha BOAOPOAHbLIX TOMMUBHbLIX 3MNEMEHTax K nepepa-
BoTke.

Tabnuua 2— CreneHb cnocobHocTy KoMnoHeHToB TC Ha BOOOPOAHLIX TONMUBHLIX aneMeHTax K nepepaboTtke

CreneHb
CNocoBHOCTK K Kateropus OnucaHue/lpumeps!
nepepaboTke
PapgvnonpuvemHuk unu Bamnep/nepenHsas naHenb MoryT ObiTh yAaaneHbl C
[MoBTOpHOE WCNOMNL30- A P pinepeq ruy ya
1 - ELV 1 MOBTOPHO MCNONbL30BaHLI B KAYeCTBe 3anacHol geTany TpaHCcnopT-
HOTO CpencTBa COOTBETCTBYIOLLEN MapKu/Modenu
Takne NpogyKTbl, KaKk TOPMO3Hble UWMWHOPLI, reHepatopbl NepeMeHHoro
TOKa, Hacocbl U ABUraTteny, MoryT ObiTb yaaneHbl ¢ TPaHCNOPTHOrO cpen-
2 BoccraHoBneHue A yT YA p P pea

CTBa W BOCCTAHOBIEHbI AN UCMOMb30BaHWS B KAYeCTBe 3anacHbIX YacTeu
AnA BTOPWYHOTO pbiHKA

Ynanexue getanu ans nepepaboTku Matepuana unu pasgeneHus Matepu-
3 MepepaboTka ana v nepepaboTkv, HaNpuUMep MeTanmbl, aKKyMynsTopbl, KaTanuTuyeckue
HEWTpPanu3aTopbl, XUOKOCTU U T. 1.

[eTtanu, N3roToBMNEHHLIE U3 YUCTLIX Marepuanos, COHeTaeMbIX MaTepuanos
TexHu4ecku OocylwiecT- | unu Mmatepunanos, KOTOpblE MOIyT ObITb pasgeneHbl Ha nepepa6aTb|BaeMble
4 BMMO, HO HE nepepaﬁa- NMOTOKW C UCMONL3OBAHWEM TEXHONOTUN, KOTOpbBIE HE MMEKT MHCbpaCprK-
TbiBAETCA TYpPbI W/UINN HEIKOHOMWYHBI ana I'IEpEpaﬁOTKM, HanpuMep nonunponurieH,
CTEKINo, anacToMephbl

[eTanb, M3roToBMEHHaA M3 CMeLLaHHbIX WK 3arpA3HeHHbIX Martepnanos,
KOTOpblEe HE MOryT BbITe Nerko I'IEpepaﬁOTaHbl, HO codepXaTt Martepuvansbl,
KOTOpble MOXHO CXeYb OnA nonyyeHna aHeprun, Hanpumep ocTtaTk aBTO-
MOBUNBHOMO M3MENBYUTENS, LUKMHbI

5 Pekynepauus aHepruu

Hu OfHa M3 Bbillenepe- ,EIeTanb, HE MMerLan TerlJ'IOTBDpHOIﬁ cnocofHocTy, HanpumMmep Kepamuka,
YUCIMEHHbIX MKWHeparnbHbie BONMOKHa
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4.4.1 OueHka pa3bopa

B tabnuue 1 npeacTtaBneHbl NPUHLKMLI COEOUHEHWA, KOHGUIYpaLMKM CoeguMHeHnin M Gannbl Ons Kax-
goro BeibpaHHoro napametpa. MpUHLKUNLI COeaMHEHWA BKMOYALOT Takue hakTophkl, Kak pacrnonoxeHue, Bo3-
MOXHOCTb pasbeguHeHWs, AOCTYNHOCTL, KONMMYECTBO COeAUHEHWNI, MeTOAL! COEAMHEHWUIA U TUMbI COeAUHEHWN.
KoHdourypauum coeqMHEHUA ONMCEIBAOT BO3MOXKHbLIE KOHCTPYKLUMIK ANS ynpoleHus paszbopa, a bannel oue-
HWBAIOT KOHCTPYKLMIO. XKenaemble KOHCTPYKLMM 0603Ha4YeHbl YACNEHHO HU3KkuMK Bannamu, a obwasn H13Kas
OLEeHKa yKasblBaeT Ha NyYly KOHCTPYKUWK Ans pasbopa; HO crieqyeT yYWTblBaTb OTAENbHbIE MPUHLMMLI
COeOVHEHWN, ONs yryylleHns noTeHumana pasbopa.

B cooTeeTcTBMM € Tabnuueid 1 KOMNOHEHTLI T, KOTOpLIE pacnonoXeHsl B BUAMMOR obnactu (bann 1),
Oonee xenaTenbHbl, YeM KpbiThle (B6ann 2) unu ckpeiTele (6ann 3) mecta. MNokpbiTble geTanu MoryT ObiThb
YacTUYHO BUAHBI 33 APYTMM KOMMOHEHTOM, B TO BPEMS KaK CKpbITble JeTanu He BUAHbI U TpebyloT yaaneHus
APYIMX KOMNOHEHTOB. JOCTYNHOCTL (MPUHUMM) MOXET OblTb NPsSiMO OceBol (KOHUrypauus), kotopas obe-
crne4YvBaeT nNpsiMoi foctyn K getanu (6ann 1) gns pasbopa, unu HenpsAMoi oceBom, KoTopas obecnednsaeT
gocTyn ¢ Bonbwum ycunuem (6ann 2) wnv paguanbHblid JOCTYN, KOTOPbIA ABMAsieTcs Hanbonee CnoXHbIM
(6ann 3). KornyecTBo coequHEHUI OTHOCUTCS K MpeuMyLLecTBaMm MeHbLIEero Konudectsa npucnocobneHuin
ANS KpenneHua Aetanu, a UHCTPYMEHTLI ANS COeAMHEeHUs XapaKTepuayoT cTeneHs CTaHaapTU3aLUnmM MHCTPY-
MEHTOB Ana pa3bopa, HeobxogumMblx ANa yganenus getanu. CtaHgapTMsauus B 3TOM criydyae 03HaJaeT, uTto
MHCTPYMEHTbLI OAMHAKOBbI ANA BCEX coeauHeHMiA Ha getanu (bann 1), ogHoro Tuna gns BCex CoeauHeHWR
Ha getanu (6ann 2) nnu TpebyTcs MHCTPYMEHTbI HECKOMbKUX TUMOB AN pasHbiX COEAMHEHMIA HA AeTanu
(6ann 3). Tunbl coegUHEHMIA MOTYT UMETb pa3sHble cnocobbl kpenneHms. Hannyywwin Tun (6ann 1) — 6es kpe-
NeXHOro uagenusa (Hanpumep, ¢ HAKUMHON UMK 3allenkuBarLLeica nocankon). pyrne MeToabl BKIHOYAT
BUHTBI, BonTel, 3axumbl (6ann 2), u HAMMeHee KenaTenbHbIMU ABMSTCA COeAUHEHUS, TaKMe KaK 3aknenku,
CcBapka, nanka v ckneneaHue (6ann 3). OgHako B npyopuTeTe Npu BLIDOpEe MeToOa COeAMHEHWA OOMKHA BbITh
©e30nacHOCTb W LENoCTHOCTb CUCTEMDbI.

MpUHUMMN BO3MOXHOCTY pasbeguHeHns asnaetcs bornee cybbeKkTUBHBIM U KACAaeTca MEeHEe YETKO onpe-
JeneHHbIX KpMTepueB Hepaspylwatowero pasbopa getanu (6ann 1), yactudHoro paspyweHus getanu (6ann 2)
UNW yganeHua TOMbKO NyTem paspylleHus getanu (6ann 3).

4.4.2 OueHka nepepaboTku

B tabnuue 2 npenctasned mMeTod ANs OLUEHKW BO3MOXHOCTW MOBTOPHOrO UCMOMbL30BAHWS, BOCCTAHOB-
neHusa unn nepepaboTkn HekoTopbix AeTanen TC Ha BOOOPOAHbLIX TOMMMBHbBIX 3NEMEHTaxX W/Unu maTepuanos
KOMMOHEHTOB/Y3M0B TOMMMBHbBIX 3NEeMeHTOB nocne ux pasbopa c TC.

Haubonee 6naronpusiTHOM kaTeropuein nepepaboTkn ABAAETCS NOBTOPHOE MCNonb3oBaHue (cTeneHs 1).
HekoTopble getanu (Hanpumep, 6amnep, obLUMBKA, NWH3LI 3aaHero oceelleHusa) ot ELV moryT 6biTh ucnonk-
30BaHbl HanpaMyo 6e3 kakoi-nubo gononHuTensHoW 0bpaboTku. [pyrne getanu gomkHel 66Tk UCNOMNL30BA-
Hbl NYyTEM BOCCTAHOBMEHUSA UCXOOHOMD YPOBHA KAYECTBA W SKCMMyaTaUuMOHHbIX XapakTepPUCTUK Yepes 3aMeHy
BCEX M3HOLUEHHBIX UM MCMOPYEHHbIX KOMMOHEHTOB U MPOBEAEHUS MOBTOPHLIX UCMbITAHWIA B COOTBETCTBMM CO
crneynduKkaLmMamMn opurrHansHoro o6opygoBaHust (CTeneHb 2). Bo3MOXHOCTb BOCCTAHOBMNEHWS M MOBTOPHOMO
MCMOMb30BaHWs 3aBUCUT OT ocTaBLlerocs 6e30nacHOro M roAHOro CpoKa 3KCnnyaTauvMu KOMNoHeHTa. 370 3a-
BWUCUT OT TaKWX (HaKTOPOB, KaK COOTEBETCTBME MOLenw/nnaTopmebl, BPEMEHW 3KCMMyaTauunu, UCNonb3oBaHne/
HenpasunbHoe obpalleHue, BO3oencTBMe pasnmyHeLIX cped, McTopus oBCnyXWBaHUA/rapaHTUM U Opyrux dak-
TOPOB.

KommnoHeHTbl CO CTeneHbl 3 BKMWYAKT JeTanu U matepuansl, KOTOpble B HacTosllee Bpems nepe-
pabaTbiBaloT B CyLlecTBYOLWeNn nHgpacTpykType. aHHaa kaTeropus BKMoYaeT B cebs Bce mMeTannnyeckoe
COLEePKUMOe, aKKyMymnaTopbl, KaTanuTUYeckne HenTpanu3aTopbl M Xugkoctu. MaTtepuansl co cTeneHbio 4
TEXHMYECKW MOryT BbiTb NepepaboTaHbl, OOHAKO B HACTOALLEe BPEMS HE CyLLecTBYeT UHPACTPYKTYphl Ans
WX 3KOHOMMWYHOWN nepepaboTku. Matepuansl 3TOW Kateropum MoryT GbiTe 3KOHOMUYHO nepepaboTaHbl Npu
HanUuuu goctaTouyHoro obbema u MHpPacTpyKTypbl ANA NOALepKKM nepepaboTkn. B aTy kateropuo Bxoout
MHOXECTBO NMNacTUKOBLIX AeTarnel, 0cCO0eHHO MMEIOLLUX 3Ha4YUTeNbHY0 Maccy, NerkoqocTYMHbIX AN AeMOH-
Taxa ¢ TC. MNpumepom aenstoTcs bamnepa/naHenu, gBepHele naHeny M GokoBble MonguHrK Kysoea. CTene-
HWM 5 1 6 MeHee xenaTenbHbl, U UX cnegyeT n3beratb 3a CHeT BO3MOXHOCTUW YYyYLLIEHUS KOHCTPYKLWK.

4.5 PekomeHgauuu ansa pasbopa KOHCTPYKLUM U NepepaboTku

Mpy NMPOEKTMPOBAHWM CUCTEM W MOACUCTEM TOMMMBHLIX ANEMEHTOB YYWUTHIBAOT CMEayoLMe PEKOMEH-
Aauuu:

- NPOEKTMPOBaHME KOMMOHEHTOB W Y3MOB A0MKHO ObiTh BbIMONHEHO TakuM 0B6pa3om, YTo6bl UX MOXKHO
©bINOo NErko U ¢ MMHUMAanbHLIMK 3aTpaTaMi CHATL ¢ TC ANA NOBTOPHOrO MCMNOMNb30BaHUs UK nepepaboTku;

5

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 9/36
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-70681-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67483
https://gostexpert.ru/gost/gost-70681-2023?utm_source=pdf&utm_medium=67483&utm_term=page

FOCT P 70681—2023

- paspaboTky getanei HeobXoOMMO BbINOMHATE TakuM 06pa3om, 4ToObl CPOK IKCHMyaTauum uagenus
MOKHO ObINO NpoAnUTh, YTOObI YMEeHbLNTL NOTPeBHOCTL B 3anacHbIX YacTsx, a Takke npu HeoBXxoguMOoCTK
pazobpaTbk UNK BOCCTAHOBUTL A5 MOBTOPHOTO UCMONb30BaHUS;

- CBECTU K MUHUMYMY NOTPEBHOCTM B KUAKOCTAX/CMa3Kax/opyrux pacxofgHblx matepuanax. [etanu, He
copepxallme XUOKOCTb UMM CMa3Ky, nerde yTUNM3MpoBaTk, a Takke COKPaTUTb UCMOMb3OBAHWE COMYTCTRY-
HOLWMX ¥ pacxofHblx MatepuanoB. CBecT K MUHUMYMY HeoBXxoAUMOCTb CMa3sblBaHWA KOHCTPYKUuKU, obcny-
KMBAHWSA, NMPONUBOB, YTEYKU U T. 4. JdeTanu, cogepallne KUOKOCTb, AOMKHbI GbiTe CNPOEKTUPOBaHbI TaKUM
0bpa3zom, 4ToBbI KUOKOCTE MOXKHO ObINO Nerko yoanute/cnuTb;

- 06paTUTL BHMMAaHWe Ha NNacTUKOBbIE AeTanu, UMerLMe Nroxon BHelWwHWn Bua. Beibop ansa nepe-
paboTKM NNACTUKOBLIX MaTepuanoB, He COOTBETCTBYIOLLEro LBeTa, ANA HEKPUTUYHLIX UMK JeTanen ¢ no-
KpbITUEM;

- Y4UTbIBaTb AeTanu, npegHasHa4vyeHHble 4158 OYUCTKU OT 3arpsisHeHuit u 06paboTk No OKOHYaHWK Cpo-
Ka akcnnyaTtauuu. B HacTosee BpemMsa MHOrMe fgetanu cHuMatT ¢ TC nepen uaMens4eHnem anst nepepabot-
K LieHHbIX MaTepvanoB Unu yganeHus getanein/matepuanos, KOTOpble MOMyT yrpoxaTb De30nacHOCTM Wiu
oKpyXawLen cpege. Hanpumep, B HacToswee BpeMsi akkyMynsaTopbl AeMOHTUMPYHT ¢ TC ana Hagnexallen
0bpaboTku KMCNoThl U NepepaboTKK CBMHUA, a KaTanuTUYeckue HelTpanuaaTtopel cHUMaT ¢ TC onsa nepe-
paboTku gparoueHHbiXx MeTannoB. Cnegyet paspabatbiBaTe KOHCTPYKLMK 41151 NETKOTO yaaneHust.

- YCTPaHUTL/CBECTU K MUHMMYMY WCMONb30BaHWE OnacHbiX BewecTs. [leTanu, cogepxalwme onacHbole
BELlecTBa (HanpuMmep, copgepxalive CBWHeLl, pTyTb, KaAMWA WMNW LIECTUBaANEHTHLIA XpPOM), OOMKHbI GbiTh
CKOHCTPYUPOBaHbI TAaKUM 06pa3om, UToBbl X MOXKHO BbINo Nerko 4eMOHTUPOBATL, Crv U3BNEeYeHe ONacHoro
BELLECTBa TEXHWYECKM UITM SKOHOMUYECKU HelenecoobpasHo. B oTBeT Ha rocyaapCTBEHHbIE MOCTAHOBEHNS,
3KoMnoruyeckne Lenu (CokpalleHUe KONMYecTBa ONacHbIX Matepuanos, nepepaboTka) u T. 4. NpousBoguTe-
nu TC 3anpewatT Uiy orpaHnYMBaloT MCNofb3oBaHUe onpeaeneHHbIX BeWecTB B NpoaykTax. B HacToswee
BPEMSI KOHTPaKTHOE MPOM3BOACTBO MMeeT YHUKamNbHbIe CMMCKM 3anpelleHHbIX U noanexalimx pernctpaumm
XUMUYecknx BewecTs. MNoctaBLky 06a3aHbl coobliatb 06 MCNoNb30BaHMM 3TUX BELLECTB, eCNW OHW Cogep-
KaTtca B AeTansx u Matepuanax, ucnonb3yembix B TC;

- HeobxogMMOCTb MCMonNb3oBaHMsA nepepabaTbiBaeMbix MaTepuanos. BelbupatoT matepuansl, Ans Ko-
TOPbIX B HACTOSALLEE BPEMS NMPUMEHSAIOT TEXHOMOrMK nepepaboTku:

a) MeTannkl NpUrogHbIe ANA BTOPUYHOW NepepaboTku;

6) NNacTuK, TEKCTUMb, Pe3nHY WU CTEKNO TeXHUYECKM NPUrofHble Ana nepepaboTki, ecrnv oHW He naMu-
HUPOBAaHLI, He MOKPbITLI, He 00beANHEHbLI UMK He CBSA3aHbl C APYTMMKU MaTepuanamu;

B) MaTepuanbl U TeXHOMorMn nepepaboTkK, KOTOPble COXPaHAaT HambonbLUy LIeHHOCTb MaTepuana
(Hanpumep, oThenbHbIe MaTepuarnsl UMelT BonbLUYID LEHHOCTL, YEM CMeLlaHHble Matepuarnbl);

r) TepMONNacTU4Hble nonumepsl bornee NpUrogHble N8 NOBTOPHOMO MCMOMNb30BAHWA, YEM TEpPMOpeak-
TUBHbIE MONUMepsbl. TepMonnacTUyHele MaTepuarnsl BO3IMOXHO NepennaensaTs A5t NOBTOPHOMO UCMOMNbL30Ba-
HWSI B TOM e UNU APYroM NpUMeHEeH!M;

- ucnonb3oBaTk NepepaboTaHHbIl MaTepuan. Belibop maTepuana, KOTOpbIA cogepuT nepepaboTaH-
Hble MaTepuansl NoTPebuTensCKoro UNK NPOMLILLNEHHOrO HasHaveHus. [pegnoYTeHre oT4aKkT NOBTOPHOMY
NCNOMb30BaHWID BTOPUYHOTO Chipbs. MHKeHepbl-MaTtepuanoseibl U NOCTABLLMKM MaTepranoB MOryT npeso-
CTaBWTb PeKOMeHOaLun No MaTepuanam, cogepxalimm nepepaboTaHHble MaTepuans;

- OTHAT NpegnoyTeHne cTaHOapTHOMY BeIBopy MaTepuanos, CTaHO4APTHLIM TUMaM Matepuanos, Uc-
nonb3yembiM A8 BblOpaHHbIX AeTanei, Takmx kak TpyObl U lWnaHri. HekoTopble 3roToBUTENMU, KOTOPbIe 13-
rOTABMMBAKT MX MO KOHTPaKTY, MMEIOT KaTanory npeanoqTMTenbHbIX MaTepuanoB A BbIMOSIHEHMS JaHHOMo
TpeboBaHus;

- OPaHM{UTL MO TUMY MaTtepuansl, UCNonb3yeMble B cOOpKe; MCNONb30BaTh OQHOMO TUNa matepuana
4N Bcex KoMMnoHeHToB B cbopke. CokpalleHue TUMNoB MaTepyuanoB CBOOMT K MUHUMYMY pasgeneHue u 3a-
TpaTbl Ha nepepaboTky;

- YMEHbLUMTL KOMMYECTBO UMK UCKIHOUYMTL MOKpbITMA/oTAENnKM. MaTtepuansl 6e3 nokpeiTus nerde u ge-
weene nepepabatbiBathb;

- WUCNONb30BaTb COBMECTMMbIE MaTepuansl B COOTBETCTBMM C Tabnuueil A.1; Bbibupath matepuansl,
KOTOpble He TpebylT pasgeneHus Ons nepepaboTku. HekoTopble maTepuansl CUUTAOTCS 3arpsA3HALLUMM
BeLLecTBaMK B TEKYLLUX npoLeccax nepepaboTku:

a) ecnvM UCnonb30BaHKWe TOMbKO OAHOro nonumepa unu metanna B cOopke HEBO3MOXKHO, HeODXognmo
BbibpaTh MaTepuansl, coyeTaemble Anga nepepaboTky 6Ge3 nonHoro pasbopa;

6) cnoucTbi NnacTuk/komnosuTsl. Heobxogumo BbIGUpaTe MeTansbl, M1acTMacchl, TKaHW W KIew, KOTo-
pble He TpebyoT pasgeneHus ana nepepaboTtku (Hanpumep, akpunoHuTpun-6ytaamneH-ctupon (ABC) u nonu-
kapboHaT, ucnonb3yemMble COBMECTHO B MNAcTUKOBOW AeTanu, boree cOBMECTUMbI, YEM OeTanu, M3roTOBMNEH-
Hble 13 gpyrux matepuanos) n3 ABC v nonuwamuga. ABC 1 nonukapboHat He TpedyloT pasgeneHusi U MoryT
ObITb NepepaboTaHbl COBMECTHO);

6
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B) Heco4yeTaemble MaTepuarnsl. Ecnv B cOopke Wiy KOMMNO3UTHON KOHCTPYKLMM MCMOMb3YIOT Heco4eTa-
eMble MaTepuanbl, Heobxogumo BbiIbpaTh MaTepuanbl C OTHOLEHWEM NNOTHOCTen paBHbiM Mnv Gonee 0,03,
ans obneryeHnsa pasgenexus. (CylecTBYOT TEXHOMOMMM BTOPUYHOR nepepaboTkn A4ns MexXaHW4eckoro W3-
MernsYeHUs U pasfeneHnus matepuarnoB no nnoTHocTu. Llenk npouecca sBnseTcsa nonydYyeHue YUCTbIX Mo-
TOKOB MaTepunanos, CBOBOAHLIX OT 3arpsi3HeHUi, KoTopble MoryT BbITb UCMONbL30BaHbl B HOBLIX 0BnacTax npu-
MEHEHMSR);

- Heo6xooMMOCTL MPOABMKEHWS BO30OHOBMASEMbIX/OMONOrMYECKMX MPOAYKTOB, WMCMOMb30BaHWE Ma-
TEepWaroB, MOSlyYEHHbIX U3 OEPEBbEB, CENbCKOXO3ANCTBEHHbLIX KYNbTYP, 8 TakKe CernbCKOXO3SWCTBEHHbIX W
MecHbIX OTXOL0B, YTOBLI YMEHbLUUTE 3aBUCUMOCTL OT HEBO30BHOBNSAEMbLIX NMPOAYKTOB Ha OCHOBE HedhTu. Ha-
TypanbHble MaTepuanbl, TakKMe Kak XMomnok, 4epeBo W NeH, ABRMAKTCSA Bo3obHoBNAeMbIMU, B1opasnaraemsiMu
¥ penko NpeacTaBnsT ONacHOCTb AN 300poBba. OHU MOryT BbiTe MANOMAaCCMBHEIMM U YPE3BLIYaHO NPoYy-
HbIMW. HekoTopble HaTypanbHble BONOKHA MOXHO MCMONb30BaTh A58 apMUPOBaHWS TEPMOMMIACTUYHbLIX Ma-
TEPUAnoB B KAYECTBE 3aMeHbl CTeKMNSAHHbIX BOMOKOH. PacTuTenbHble Macna u NpovM3BoAHble paspabarbiBaioT
AN5 UCMONb30BaHMS B NONMMepax, aBTOMOGMIbHOM TONNUBE N KUOKOCTSX;

- OKasbiBaTb cogeicTemne ans obneryexun pazbopa:

a) BbibUpaTL CUCTEMBI KpenneHusi, KoTopble obecnevMBaloT BbICTpoOe, NPOCTOE M SKOHOMUYHOE CHATUE
anemeHToB ¢ TC nobbiM cnocoboM, BKIOYas paspyLUeHne KpenneHus, Ons8 NOBTOPHOrO UCNOMb30BaHUS UMK
nepepaboTku;

6) ucnonb3oBaTk NPUCNOCOONeHNs, KOTOPbIe NO3BOMAIOT NErko OTAeNATe KOMNOHeHThl B COOpkKe;

B) MWHWMW3MPOBAaTb AOMNOMHUTENBHOE MCMONb30BaHWeE KIesl C MeXaHWYeCKMMM KPenneHUsaMu;

- CTPEMWUTBCA K COKPaLLeHU KOMMYECTBa KPEneXHbIX WM34envid. YMeHbLMTb KOMMYEeCcTBO WU TUMbl UG-
nonb3yeMblX KpenexHblx nzgenuini. BelbupaTte kpenneHus, koTopele He TpebytoT pa3bopkn Ansa yTUnuaauum;

- UCNOMb30BaTh 3alUenkuBatolLMecs NOCaAKW, ecrn 3TO BO3MOXKHO. Mcnonb3oBaTh NUTble 3alLenkvBa-
oL Mecs nocagkv, No BO3MOXKHOCTHM, YTOObLI COKPaTUTE NCMONb30BaHWe AONOMHUTENbHBIX CUCTEM KpenseHus
MINM KpenexHblX m3genuii. 3alenkvBatowmecs nocagkn MOXHO MCnonb3oBaTe And obecnedeHus ObicTpon
pa3bopky NyTeM OTLLEMKUBAHWA UMK Pas3pyLUeHus;

- MWHUMWM3UPOBATbL COEAUHEHNE PAa3HOPOAHLIX MaTepuanos. Mpu Heobxo4UMOCTU 06BLEAUHUTE PasHO-
pPOAHbIE Matepuarns! Tak, HToObl X MOXHO ObINO NErko pasbednHUTb:

a) He cBapwBaTb PAa3HOPOAHLIE MaTepuanbi;

6) n3beratb CTanNbHbLIE KPEMNEXHBIE U3OENUS B artOMUHMNEBBLIX KOHCTPYKLMAX;

B) u3beraTb cnanBaHue MeM B JKenesHbiX AeTansax;

- MUHUMWM3UPOBATL MCMONb30BaHWe krnees. Ecnu TpebyeTcs kneesoe coefUHEHWE, UCNOMb30BATL KMeu
¥ NOOMOXKKM, NPUTOAHBIE ANA BTOPUYHOW nepepaboTtkn. Ecnmu ncnonb3oBaHue knea HensbexxHo, Heobxoanumo
Mcrnonb3oBaTb HeGoMbLUME NoKanbHbIE YYacTKN AA CKIEMBaHUA, Kak npu TO4YEYHOW cBapke, 6e3 HapyLeHus
LenoCTHOCTK AeTanu;

- crepyeT mapkupoBaTte getanu. MapkupoBka fgeTanei ona uoeHTudukauum Matepuanos npu nepe-
paboTke, ecnu MHOE He YKa3aHo 3aKa3zuukoM, JormkHa BblTe cneaywoLlei:

a) pasbopuynBOi, NErko YNTAaeMon U NPOSIBNAEMON Ha «HEBUAUMOW» MOBEPXHOCTU, HE BMMASA Ha DyHK-
LU0 nocagky Uiy BHELWHWA BUg;

6) mapkuMpoBka nnacTuMKoBbIX AeTanein — B cooteTcTBUM ¢ TOCT 33366.1 n TOCT 33366.2;

B) MapkupoBKa pe3nHOBLIX AeTanein — B cooteetctBuM ¢ FTOCT ISO 1629;

r) c ykasaHweMm crnnasa, UCMOMb3yeMOoro npu NpoOM3BOACTBE AeTanen U3 antoMUHUA U MarHus, ecnv aTo
BO3MOXHO. [MpeanoyTUTeNsHO pasgensTs MeTanMyeckne cnnasbl, YTOObl MakCMMU3MPOBaTh LUEHHOCTL MaTe-
puana v n3bexaTs NepeKkpecTHOro 3arpa3HeHus.

5 OcobeHHOCTU NepepaboTkn cuctem TC HAa BOAOPOAHLIX TONMIUBHbIX
3anemMeHTax ¢ NPOTOHOOOMeHHON MemMbpaHoun

5.1 OcHoBHbIe cucTeMbl TC Ha BOAOPOOHLIX TOMNNMUBHLIX anemMeHTax

B HacTosAweM pa3gene paccMoTpeHbl criedyowmne cuctemMsl TC Ha BOAOPOAHbLIX TONNMBHbLIX 3NEMeHTax:
a) cuctema nogaudu TONNuMBa;

6) BcnomoraTensHoe 0bOpygOBaHUE;

B) Gatapes TONMMBHbLIX 3NIEMEHTOB.

5.2 Tunbl maTepuanos

Tunbl MaTtepuanoB — 3T0 KOMNO3MUMOHHBIE MaTepuarnbl, N3 KOTOPbLIX COCTOAT CUCTEMHbIE KOMIMOHEHTHI.
B Taﬁnwue 3 YKa3aHbl BO3MOXHble MaTtepharnbl KOMINOHEHTOB B 3aBUCMMOCTU OT I{OHCDI/II'yDaLI,VIVI CUCTEMBbI.
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5.3 OcobeHHoOCTM NepepaboTKn

B Tabnwuue 3 npueeneHsl ocobeHHOCTM nepepaboTkn, cBA3aHHbIe C KoMNoHeHTamu NMOMT3:

a) pemoHTax (pasbop);

0) NOBTOpHOE MW anbTepHaTMBHOE WCMONb30BaHWeE;

B) TEXHWYeCcKue 0coBeHHOCTH;

r) aKonormdeckue npobnemsl.

5.3.1 MNpobnembl geMoHTaxa y4nTbIBalOT CHATUE KOMNOHEHTOB ¢ TC u/unu n3 CT3O neped NOBTOPHbLIM
Mcnonb3oBaHnem unn nepepaboTkom.

5.3.2 MNMoBTOpHOE MNK anbTepHaTUBHOE UCNONb30BaHMe

OgHUM 13 cnocoBOoB CHWKEHWUS danbHenwero BO34enCTBMSA Ha OKPYXKatoLLyo cpeay ABNsAeTca NoBTop-
HOE MCNONMb30BaHNE KOMMOHEHTA.

B rpadre «MoBTOpHOE MCMoONb30BaHWe» yKasaHa BO3MOXHOCTL/HEBO3MOXHOCTb NOBTOPHOIO NCMOMb30-
BaHWs KOMMOHEHTA.

5.3.3 TexHu4eckne acnekTbl Y4UTbIBAOT TEXHWYECKUIA NOTEHLMAN BTOPUYHOW NepepaboTkn KOMMOHEH-
TOoB NMOMT3.

5.4 Mpobnembl yCTOWYNBOro pazBUTUA

B tabnvue 3 npuBegeHbl Npobnemsl YCTOWYMBOIO pa3BuTUsA, Takue Kak UCTOLLeHMe pPecypcoB M 3KOMOo-
ruyeckue npobremel, CBA3aHHbIE C OKOHYaHWEM CPOKa aKchnyaTaunu.

5.4.1 WcToweHne pecypcoB — 3To npegynpexaeHue o hakTMYecKoM pacnpocTpaHeHW OCHOBHOM Ma-
Tepuana c TOYKW 3pEHUs1 «Hanu4ms pecypcoB». BosobHoOBNsieMble pecypchl NpeanodTuTernsHee HeBo306OHOB-
N9eMbIX PecypcoB, KOrga 3T0 BO3MOXKHO, B LIeNdX CHWXKeHWs noTpebneHnsa Tex MaTepuanos, KOTOpbie UMEHT
aednumnT B akocucTeme. NpogomkaroLascs 3aBMCcMMOCTb OT HEBO30OHOBNSIEMbIX PECYPCOB MOXET NPUBECTH
K AOMrOCPOYHOMY HEMNonpaBMMOMY YXYALUIEHWID COCTOSHUS OKpY3KatoLLlen cpeabl. 3TO COCTOAHWE TaKkKe MOX-
HO CYWMTaTbL «HEYCTOWHMBBLIM» Ars obecrnedYeHus NpPOOOIMKEeHWst ONpedeneHHblX acnekToB aKocucTeMbl. 3To
YCMOBHE TAKKE MOXET UMETb CUIbHOE HEraTUBHOE BNUSAHME Ha «3KOHOMWYECKYHD YCTONYMBOCTLY, MOCKOMbKY
CMIMBHO NOTPebnsiemMblil, CUMbHO UCTOLLEHHBIA pecypc NpUBOAUT k Gonee BLICOKMM 3aTpatam Ha MCMonbL30Ba-
HWe pecypca Wnn matepuana; crnefyeT Takke y4YuThiBaTh BO3OENCTBME Ha OKpYXKatoLylo cpeqy, CBsidaaHHoe C
4obblvel pecypca M3 NePBUYHBIX MCTOYHUKOB.

5.4.2 3Okonoruyeckve npobrnemMbl NPy OKOHYaHWW CPOKa JKCnnyaTtauunm — onpegeneHne noteHymans-
HbIX 3KOMOrM4eckMx Npobnem, cBs3aHHbIX C COCTOSTHUEM KOMMOHEHTa UMM Matepuana B KOHLEe CPoKa 3KChny-
aTauMmn, KOTopble BblipaXKeHbl NpW CREeAYyoWMX YCNOBMAX:

a) onacHble BELLeCTBa, CoaepXallMecs B Matepuane unm KOMNOHEeHTe;

6) yHUKanbHble 3Konoruyeckue npobnemel, CBA3aHHbIE CO crneuunansHoi o6paboTKoN MO OKOHYaHMK
cpoka akcnnyatayum (Hanpumep, cxuraHue MNBX nnmM hTopMpoBaHHbIX NOMIMMEPOB);

B) o6pazoBaHve TBepabiX OTXOAOB U3 MATEPUAanoB, KOTopble He nepepabaTbiBaloT, He BOCCTaHaBNMBA-
0T M HEe UCMOMb3YHT NOBTOPHO.

B HacToswWweM cTaHgapTe MaTepuarbl pacCMOTPEHbI MO CheaywWwM HanpaeneHam:

a) BEpOSsITHOCTb yTedku/Beibpoca B oKpyXatoLwyo cpedy ((puamdyeckoe cocTosHWE BELLECTBA — raz/Kua-
KoCcTb/TBEPOOE);

6) KoHueHTpauus (Macca/obbem),

B) cobcTBeHHas TOKCMYHOCTD;

) BEPOSITHOCTL/BO3MOKHOCTbL MOBTOPHOMO UCNOSb30BaHUs/nepepaboTkv C MCNONMb30BaHWEM CYLLeCTBY-
toLLen cuctemMbl cbopa n nepepaboTku;

O) BeposATHOCTL/BO3MOXHOCTL B3aUMOAENCTBUSA C NIOLMU;

e) obpaszoBaHue He nepepabaTbiBaeMbIX OTXOL4OB.

B cnyuyae, korga KOMMAOHEHT UMW MaTepuan NOCTOAHHO CBA3aHbl C BELLECTBOM W B 3TOM CBA3aHHOM
COCTOSIHUM He NPeACTaBASAT Yyrpo3bl A8 OKpYXaloLwein cpedbl C y4eToOM OXWAaeMOro OKOHYaHUs! CpoKa 3KC-
nnyatawmu, 1 B KOHLe CpoKa 3KCniyaTaluy CyLLecTByeT BbiCOKasi BEPOSTHOCTL NOBTOPHOIO MCMOMb30BaHMs/
nepepaboTKKW, TOT4a 3NeMeHT UNnu Matepuan He WOeHTUMULMPYETCS KaK aKkonorndeckas npobnema B KoHUe
cpoka akcnnyatauun. Hanpumep, HepxaperwLwan cTanb COAEPXUT HUKENb U XPOM, 3TU 3MeMeHThl NMpoYHO
CBS3aHbl CO CTanbio M NPU NOBTOPHOM MCMOMNb30BaHUMKU UMK NepepaboTke He NONagyT B OKPYXaloLyo cpeqy,
NMoO3TOMY HWMKENb U XPOM B HEPXaBewLUel cTanu He cymTatoTes oTpaboTaHHbiMK. B aTom cnyvae 1 HWKenb,
N XPOM SIBMAKOTCA TOKCMYHBIMKM BELLECTBaMK NP MPSMOM KOHTaKTe C 3KOCMCTEMOR U NioabMu. B KadecTse
OPYroro npuMepa — 3TUIEHITIMKOMb, OH MOXET nepepabaTtbiBaTbCsi C UCMOMb30BaHMEM CYLLECTBYHOLMX MNpo-
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ueccoB, OgHaKo B KadecTBe XWMOKOCTW y HEro fGonblle WaHcoB nonactb B OKpYyXarwLWyK cpeny, 4To MOXeT
npuBecCTn K NnoTeHUnarbHOMY BO30EWCTBUIO HA YenoBeKa, NnoaToOMY ero M,QEHTMCDMLIMDVIOT KaK 3KONOrn4eckyr
npoﬁner\ny, CBA3aHHYHK C OKOHYaHMeM CpokKa Cﬂy)i{ﬁbl.

5.5 MoacucTeMbl TOMMUBHLIX 3MEMEHTOB C MPOTOHOOGMEHHOW MemBpaHHOW, MaTepuanbl
W CBA3aHHbLIe C HUMWU 3Konoruyeckue npobnemMsi

5.5.1 XpaHeHwue razooGpazHoro Bogopoga

CywecTByeT YeTbipe Tuna 6annoHa ana xpaHeHus cxaTtoro rasoobpasHoro Bogopoga:

Tun 1: uenbHOMeTaNMMYecKas KOHCTPYKUUS.

Twun 2: MeTannuyeckni neﬁHep”, YCUMEHHBIN KOMbLEBOW 0OMOTKON HEMPEPLIBHLIX BOMOKOH, CBAA3AHHbIX
OTBEpPXOEHHOW CMOITON.

Tun 3: MeTannMyecknini NemHep, NOMHOCTbK YCUNEHHbIA 0BMOTKON HENPEPLIBHbLIX BONOKOH, CBA3AaHHbIX
OTBEepPKAEeHHOW CMOITON.

Tun 4: NNacTUKOBbLIA NMENHep, MONTHOCTLH YCUIMEHHbLIN 0BMOTKOW HeMnpepbiBHbIX BOMOKOH, CBA3AHHbIX
OTBEpPXAEHHOW CMOJTON.

Twun GannoHa, ucnons3yemoro Ansa TC Ha TONNUBHLIX 3NemeHTax, ByaeT 3aBMCceTb OT psga (pakTopos,
BKIMOYasa Maccy, paaMep, CTOUMOCTh, AaBeHWe Npu XpaHeHuu U T. 4. Bce BannoHbl oMmKHbl ObITh OYMLLEHBI
OT OocTaTkoB Tonnuea neped cHATHemM ¢ TC. [Ina cucTem cKaToro rasa 3ToT npouecc Bknw4aeTt cbpoc aasne-
Hus 1 npoayBky BopToBoro Tonnuea no NOCT P 70679.

5.5.1.1 bannoH tuna 1:

- B KauyecTBe MaTepuana gns d6annonHa tuna 1 ucnone3yoT cTank NMO0 anioMUHUR;

- BannoH BO3MOXHO AeMOHTUpoBaTk ¢ TC Ana ganbHelwero NOBTOPHOMO MCNONb30BaHMUsA, BOCCTAHOB-
neHus Unn yTunuaauum,

- BannoH TMna 1 nonHocTblo nepepabaTtbiBaemMblil. Ecnn 6annoH nepepabatbiBaloT, a He NOBTOPHO UC-
Nonb3yT WM BOCCTAHABRMMBAIOT, TO ero ob6pabartbiBaloT C NOMOLLLK 0DbIYHbIX MPOLEeccoB nepepaboTkn Me-
Tanna.

5.5.1.2 bannoH Tuna 2:

- B COCTaB MaTepuanos ans bannoHa Tuna 2 BXoauT CTanbHOW UMM aniOMUWHUEBLIA NENHep U KOMMOo-
3MTHasa KomnbleBasa 0bmoTKa. KOMNo3uTel BKITKOYAKT CMOIMbI (TEpMONMAACTUYHEIE UMM TEPMOPEaAKTUBHEIE MO-
nUMepbl) U BOrOKHa (CTEKNo, apaMua Uiy yrnepoa);

- BannoH BO3MOXHO AeMOoHTUpoBaThk ¢ TC aAna ganbHerllero NoBTOPHOIO UCMNOMNb30BaHWs, BOCCTAHOB-
MeHWsA Unu yTunusagun. KomnosuTHbIn maTtepuan 6yaet otgeneH ot 6annoHa B npouecce nepepaboTkn me-
Tanna. Ecnn 6annoH nepepabaTsbiBaloT, 8 He NMOBTOPHO MCMOMb3YKT UMM BOCCTAHABMNMBAKT, MeTannuyeckas
yacTb Byget obpabaTtbiBaTbCA Tak e, kKak u B bannoHax tuna 1;

- Mocne oTaeneHus NpuUrogHoro Ans BTOPUYHOW nepepaboTkM meTanna oT KOMMO3WTOB, KOMMO3UThbI
MOXHO MCMNOMb30BaTh B KAYECTBE HANOMHUTENEN, CXKUraa Ans pekynepauun sSHeprum unn yTunm3amposaTthb.

5.5.1.3 bannoH tuna 3:

- aHanormM4yHo bannoHaM Tuna 2 Matepuan BKIYaeT CTanbHOW MNKM ankMUHWEBLIR NEAHep U KOMMOo-
3uThl. OcHOBHOE pasnuuune mexay bannoHamu TMna 2 v Tuna 3 3akn4aeTca B MCNOMb30BaHWM KOMMO3UTOB
OnNs NonHoh 0BMOTKM, a He NS KonbLeBok 0OMOTKN. AHanoruyHo BannoHam Tuna 2 B KOHCTPYKLUKW BannoHa
Thna 3 MCNonb3yHT MHOIOCMOMHbIE MaTtepuanbl. KoMno3utel NnpeacTaBnsaoT cobon cMellaHHble opraHuye-
CKMe martepuanbl, BKMOYalLWMe OTBepXXAeHHble CMOMbl, BONOKHA U cpeacTea obpaboTkyn NOBepXHOCTM BO-
TOKOH;

- BannoH BO3MOXHO AeMoHTUpoBaTk ¢ TC ana gansHerlero NoBTOPHOTO MCNOMNb30BaHMS, BOCCTAHOB-
neHnsa vunu ytunusaumu. OfHako MHOrOCMoiHble MaTepuansl, M3 KOTOpPbIX COCTOAT BannoHbl, Henerko pas-
nensaTb;

- B BonblUMHCTBE cnyyaeB HannoH TMna 3 cogepXuT MeHblle MeTanna v bonblue nnacTuka u cnegoBsa-
TenbHO MeHee npurodeH ana nepepaboTky, 4em 6annoHel TMnos 1 1 2.

MockonbKy NonHOCTLIO 0BMOTaHHble 6annoHbl TpebyrT 4ONONMHUTENBHOIO KONUYecTBa YrNepogHoro Bo-
MOKHa, BO3OEWCTBME Ha OKPYXalolWylo cpeny, cBA3aHHoe ¢ 06paboTKoM 0TXOO0B M3 YIMEepo4HOro BOMOKHA,
Oynet Bonblue, YeM B cny4ae KOHCTpyKUun 6annoHoB Trna 2.

) NeitHep — BHYTPEHHAA ra3oHeNPOHULIAEMAs EMKOCTb TOMNMBHOMO 6aka, Ha KOTOpYI0 HaMaTbiBalOTCS
apMUpyloLLMe BONMOKHA AN AoCcTuXeHWs Heobxogumon npodHocTh (no MOCT P 55891—2013 «Bogopoa razoobpasHeli
BOAOPOAHLIE CMecU. BOpTOBLIE CUCTEMEI XpaHEHUS TOMMMBA ANA TPAHCNOPTHLIX CPEACTB» ).
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5.5.1.4 bannoH Tuna 4:

- BannoH TMna 4 NOMHOCTbI COCTOMT M3 KOMMO3WTHLIX MaTtepuanoB U3 HenpepbiBHbIX BONOKOH, CBSA-
3aHHbIX OTBEPXOEHHOW CMOMOW, BKITIOYAasa METaNMMYECKY BTYIKY ANg KpenneHus knanaHa. NnactMmaccoBble
MaTepuansl, UICNONb3yeMble AnNA NNAcTUKOBOW BCTABKW, OObIMHO NpeacTaBnslnT coboi TepmonnacTtel. AHa-
noruyHo bannoHam Tuna 2 U 3 KOMMNO3UTHBIE BOMOKHA MOTYT ObITh U3rOTOBMNEHBI U3 CTEKMSAHHLIX, YINEepPOaHbIX
UNK apaMUaHbIX BONOKOH;

- TexHu4eckue npobrnembl nepepaboTkn, ynoMsHyTbie Anst 6annoHoB Tuna 2 u Tuna 3, Takke NpuMeHu-
Mbl K BannoHam Tuna 4;

- KOMMO3WUTHbIe MaTepuansl bannoHa MeHee NPUrodHbl ANA BTOPUYHON nepepaboTku, Yem maTepuansl
BannoHos TMna 1, 2 u 3. EQUHCTBEHHBIM MeTannM4yeckuM KOMMNOHEHTOM, KOTOPbIA MOXeT ObiTb NnepepaboTaH,
ABMNSAETCA MeTannMyeckas BTYMKa.

5.5.2 XpaHeHue XMgKoro sBogopoga

5.5.2.1 CuCTeMHbIe KOMMOHEHTbI U TUMbI MaTepuanoB

Cocyabl C KUOKUM BOOOPOAOM COCTOSAT M3 BHELHeln oDONOoYKM M BHYTPEHHEro Kopnyca W3 cTtanm,
MHOTOCMONHOM M30MALUKM B MEXCTEHHOM NPOCTPaHCTBE U, NpWM HeobXo4MMOCTU, AOMNONHUTENBHOIO pagu-
aLUWOHHOro 3KpaHa, NpeaHasHa4YeHHOro 4ns oxna)XageHWs MHOMOCNOMHOW M30NALMK C LeNb MOBbILEHUS
ee a(pPeKTUBHOCTU. TakxKe MOTryT UCMONbL30BATLCH ONOPbI M3 CTEKNOBOMNOKHA ANA KPeNneHUs BHYTPEHHero
Kopnyca, a Takke cneuuasnbHble Matepuansl (Hanpumep, cunukarens) Ans abcopbumm OCTaTovHbIX ra3oB
W NOOOEepaHWUs BakyymMa B MEXCTEHHOM MPOCTPaHCTBE ANs CHWXKEHUA KOHBEKTMBHOMO NnepeHoca Tenna ot
BHELUHen 0DoNMoYKN.

BHYTpeHHUI1 U BHELIHWIA COCYabl M3roTOBMEHbl U3 cTanu. MHorocnonHas M3onsLums COCTOMT U3 Yepeny-
HOLLMXCS TOHKMX CNOEB CTEKNOBOMNOKHA MU antOMWHUPOBAHHOM NNEeHKW Nnbo antoMuHUeBon honbrin, U UCnonb-
3yeTcsl ONA CHUXEHWUS pagualMoHHOro (Ny4YeBOro) MOTOKA Temnna W3 BHeLUHeW cpefbl K XXUAKOMY BOOOPOAY.
PaovaunoHHbIA 3KpaH NONHOCTEH MeAHbIA COCTOMT U3 MEeAHbIX TPYD 1 antMuHKs.

5.5.2.2 TexHu4yeckme ocobeHHOCTU Npu nepepaboTke

Cocyabl ¢ BOOOPOAOM MOTYT BbiTh NepepaboTtaHbl. YTobbl NoaroToBUTL cocyd K nepepaboTke, Heobxo-
OuMo yoanute Becb Bogopopa (cm. FTOCT P 70679).

Cnou anioMUHUPOBAHHOW MNEHKU UMK anioMUHWEBORN hoNbIM U CTEKIIOBOMNOKHA MOTYT ObITh pacnylie-
Hbl W pa3sgeneHbl AN yTUnuM3aumMy (MNv NoTeHUMansHoro NOBTOPHOIO MCMOMb30BaHUA ANS CTEKMOBONOKHA
1 nepepaboTkvM antMUHUEBOM DOMbrKA), UMK U30MNALMA MOXKET ObiTb MOBTOPHO UCMONbL30BaHa HETPOHYTOM
nepen pacnyckaHuem.

Ecnu HeobxoauMMbl OMopbl U3 CTEKNOBOMOKHA, MX MOXHO COEAMHUTL CO CTamnbl NUBO CKpenuTb KOoH-
cTpykumer bannoHa. BknwouyeHue nx B KOHCTPYKLUMIO cocyna Bes3 knes unu Opyrux CBA3YHLUX BeLLeCcTB no-
MOKET COXPaHWUTb «YUCTbIA» MNOTOK CTaNnbHbLIX OTXOLOB, 8 ONOPbl MOXHO ByOeT CHATL.

BHYTpEHHWI 1 BHELWHWI CTanbHbLIE KOPMNYChI, @ Takke OTAeNbHbIA MegHbld UMK MeaHO-antoMUHUEBLIN
paguaunoHHbBIA 3KpaH, ecnu oH ucnoneayetcsd, nognexar 100 %-Hon BTOpuYHOK nepepaboTke.

5.5.2.3 3konorunyeckune npobnemsl nepepaboTkn

Bce meTannbl nepepabaTtbiBatoT 00bIYHLIMK NpoLeccamu nepepaboTku.

He cyluecTByeT TexHonoruu ons nepepaboTku antoMUHUPOBAHHOW NIEHKM (B KOTOPOW OYEHb Maro anto-
MWUHWUA) UM CTEKNOBOIIOKHA.

5.5.3 CucteMbl XxpaHeHUA Bogopoaa Ha OCHOBE TMOpUOoB

B gaHHOM pa3gene oaHo onucaHue CUCTEMbl XpaHeHus BOAOPOAA Ha OCHOBE MMAPUAOB C TEPMUYECKMM
M XMMUYECKMM MeTodamu U3BnedeHus.

5.5.3.1 Twapwabl ¢ TepMUYECKUM METOOOM M3BNevYeHus sogopoaa

a) CucTeMHbIe KOMMOHEHTLI U TUMbI MaTeEPUAanoB

Bogopog moxeT xpaHuTtecs B TC Ha BOOOPOAHLIX TOMMMBHLIX 3NeMeHTax B hopme ruapuaos MeTannoe
C TEpMUYECKUM MeTogoM ero usenedveHuns. OBLWKMA NPUHLWN TAKOro XpaHeHWs 3akoyaeTcs B TOM, YTO raso-
0bpasHbll BOOOPOA MOXET MOrnoLlatbCa HEKOTOPbIMU MeTannamu, crnnaBaMmu UM MHTepMeTanimyeckumm
coeguHeHuamuK, obecrnevnBasi BbICOKYID 00ObEMHYI0 MMOTHOCTb XpaHeHWus. Mmapuasl MeTanioB MOryT BKMO-
YyaTb Takume MeTansbl, kak MarHuin (Mg), antomununia (Al), Hukene (Ni), xxeneso (Fe), Tutan (Ti), naHtaH (La) 1
T. O., U 0BbIYHO OHM HAxXO4ATCHA B rpaHyNUpPOBaHHOW uUnu nopolukoobpaHon dopme. MNpumepamu ABNSATCS
rMapua HAKens naHtaHa (LaNisHGT), rMapua HUKens marHus (MgZNiH4) M anmorngpua HaTpus, nerMpoeaH-
Hbin TuTaHom (NaAlH,). [ins gocTwkeHus paBHOMEPHOro pacrnpefeneHns Ha 6onbLIon nnowaan u ynyde-
HWA dPU3NMYECKOW LenoCTHOCTN NOPOLLKOB rMApMA0B MeTanmnoB UX 4acTo HAHOCAT Ha MeTannuyeckue Noanox-
KK, KOTOpble NMpeacTaBnskT coboW rpaHymbl UK UWINMHAPWYECKA HaMOTaHHble NUCTel. [Mapuabl meTannos
XPaHAT B MeTannMyecknux UM KOMNos3uTHbIX Cocydax, KoTopble 3aTeM NoMeLLaT B MeTanimyecknin unm Kom-
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MO3UTHBIN Bak. YToBbl BblAEnWTh razcobpasHblil BOAOPO4, HEOBX0AMMO HarpeTb rmapua MeTanna go onpege-
neHHol TemnepaTtypbl. CnegosBaTensbHoO, MHTErPUPOBaHHAS TOMMWBHASA CUCTeMa Ha OCHOBe ruapvaa Metanna
ByOeT Takke BKMOYaTb TeNnoobMeHHWKN, TpyBonposoabl ANs Harpeea/oxnaxaeHus KUOKocTen (Hanpumep,
BOAbI UMW TMUKONS), HACOCK! M KNanaHbl ANs yrnpaeneHus NoToKoM Bodopoaa. Matepuans! KOHCTPYKLMU 3TUX
noAdepPKMBaKLLMX CUCTEM, Kak NpaBumno, MeTannuyeckve. Ha pucyHke 1 npegcrtasneHa TUNMYHasa cucteMa
XpaHeHVs BOOOPO4a Ha OCHOBE rMAPWAOB C TEPMUYECKMM METOO0M M3BMneYeHna Bogopoaa.

Bak MopoepxvBarowme

MeTannornapuaHbole
%\ Garapeu
[ LY AN
1 H HAHTHVR |

Bxon oxnaxgatowen/
HarpesatoLen i 1
KNOKOCTH

11
11
11

11
11
11
1
1
I

Bobixon
—> Bogopoaa

] Boixog oxnaxgatowein/

HarpesatoLwen
KUAOKOCTK

PVlcyHOK 1 — Cxema nonepeYyHoro paspei3a CUCTeMbl XpaHeHuAa BOAopoda Ha OCHOBe rmapvuaoe
C TepMWU4EeCKMM MeTogoM WU3BNeYeHnAa Bogopona

6) TexHuyeckne ocobeHHOCTU NMpu NnepepaboTke

Mepen geMoHTaxXeM MeTannorMapyuaHyro TOMMMBHYH CUCTEMY HEOBXOAMMO OYMCTUTL OT TENNOOOMeH-
HbIX XWOKOCTEr 1 Nboro ocTaToYHOro BOAOPOAA.

HekoTopble rugpyakl MeTanmnos MoryT BbiTs NUPOMOPHLIMK (BOCNNAMEHSALLMMUCS NPU KOHTAKTe C BO3-
OYXOM), 4TO MOXET Bbl3biBaTb Npobnembl, ocobeHHo ecnuv rMapuabl He NOMNHOCTbH 0BedHeHbl BOAOPOAOM.
MoaTomy rugpuag MeTanna He criegyeT yaanate M3 Bannona, a rugpua v 6annoH cnegyer paccmaTpuBaTh
Kak eguHoe Lenoe AN NMOBTOPHOro UCMonb3oBaHua u/nnu nepepabotkn. CUcTeMy XpaHeHWs BOLOpPOLAa He-
0bxo4MMO CNpOeKTUpPOBaThL TakuM 0Bpa3om, YTobbl ee AeMOHTaX Dbl BO3MOXEH Ha 3Tane npedBapuTenb-
How oBbpaboTkn npu nepepaboTtke TC. BcnomoratenbHble KOMAOHEHTLI CUCTEM, T4e UCMNONb3YHTCA rMApUabI,
Hanpumep Tpybonposoabl, TeNNOOOMEHHMKM U HAcOChl, HE0BXoaUMO nepepabaTbiBaTb C WUCMOMb30BaHUEM
CyLLeCTBYHOLLEN MHDPaCTPYKTYpbl ANa nepepaboTki meTanna.

B) 3konorudeckne ocobeHHOCTM nepepaboTku

MMapugbl MeTanna MoXHO nepesapsxaTtb, Nogsepraa ruapuabl BO3AeNCTBMIO CXaToro Bogopoaa U Tem-
nepaTypHOMY KoHOuuuoHvpoBaHuio. OgHako B pesynbTaTe M3MeHeHWs pasmMepoB MMAPUOHbIX MaTeprarnos
BO BpeMs UMKINOB 3apsifia/pa3pana v oxnaxaeHus/Harpesa Ans HeKOTOPLIX TMAPWAOB METannoBs CyLecTBYOT
OrpaHvWYeHus Mo CPOKY 3KCNIyaTauMy Ha KonM4ecTBO nepesapajok MatepuanosB. Heobxoguma mHppacTpyk-
Typa onst nepepaboTtkn oTpaboTaHHbIX rnapuaos metanna. [NepepaboTka BaxHa AN 3TUX Matepuarnos, Mno-
CKOJbKY MCTOLLLEHME PeCcypPCOoB SABMSIETCS NOTeHUManbHoM NpobnemMon Ans HeKOTOpbLIX MeTannos, UCNosb3ye-
MbIX B rmapuaax metanna.

5.5.3.2 Tugpugbl ¢ XMMUYECKMMU MeTogamMM M3BNeYeHnsa Bogopoga

a) CucTeMHble KOMNOHEHTb! W TUMbI MaTepManos

Mmapuabl ¢ XMMUYECKMMM MeToOaMU M3BMeYeHUs NpeacTaBnsaT coboi, rmaBHeiM 00pa3oM, XMMUYe-
CKMEe COeMHEHMWS Pa3NMYHbIX 3NTIeMEHTOB C BOOOPOAOM, TakMe Kak ruapug nutusa (LiH), rmapua Hatpua (NaH),
amomorngpua Hatpus (NaAlH,) v 6opruapua Hatpusi (NaBH,), KoTopble BbIAENsAT BOAOPOA NPpW B3auMoaen-
cteun ¢ Bogoit. NaH v LiH ecTko pearmpytoT ¢ BOfoW C BblgeneHnem Bogopoaa, toraa kak NaBH, pearvpyer
¢ Bofdow Gonee KoHTponvpyeMbiM obpasom. Mocne ncToleHusa 3anacoB BOAOPOAA 3TW XMMUYECKWe rMapyabl
MOryT BbITh «Nepe3apsKeHbl» C NOMOLLbIO NpoLuecca XMMUYECKOW pereHepaunn. Ha pucyHke 2 npegcraBneHa
obLaa cxema cUCTeMbl XpaHeHus rMapuaa Bogopoaa.
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KoHpeHcar (Boga)

Bopoa
- ~ Paspenutens Bopopon
ra3af}KVI,E|KOCTVI AN TONNWBHOIO
Xumudeckuin H anemeHTa

pacTeop rugpokcuaa 7 —

unu cycneHsus :z. —1»  [WapwaHbLii peaktop —F—=

TonnueHbIN

\_ W,
( N Hacoc TennooGMeHHUK

BogHbii ocTatok

-

L J OTtpaboTaHHbIA TOMMBHLIA PacTBop

Pb‘lcyHOI{ 2—Yn polleHHaA cXxeMa CUCTeMbl XpaHeHMA BoOOpoOa Ha OCHOBe rnapmnnos
C XMMWU4YEeCKMM METOAOM M3BNe4YeHnA Bogopoaa

B kaxgon u3 rugpmMaHbIX CUCTEM UCMONbL3YIOT pasHble MaTepuarnbi:

1) rmgpug HaTpus — NaH.

OpHa u3 cucteM XpaHeHusi Bogopoaa Ha BopTy TpaHCNOPTHOro CPeACcTBa, BKMNHYAKLWAA UCNONb30oBa-
Hue rpaHyn rmgpuga Hatpusa (NaH), nHkancynupoBaHHbIX B nonuatuneH. Bogopop obpasyetcs, korga no-
NIUMEpPHLIN KOpNyc paspesad, a rpaHynel rugpuia nofgeepraTcs Bo3AeACcTBUO BoAbl. Beigenuswninca NaH
pearvpyeT c BOOo#, Beidensas Bogopod v obpasya rugpokeug Hatpusa (NaOH) B kayecTBe noboYHOro Npodyk-
Ta, KoTopblA cobupaeTca B 3aWMTHON 0Bono4yke. MOpPUOHLIA peakTop U3rOTOBMNEH U3 HEPXKaBetoLen cTanu.
[MoBoYHbIN NpOOYKT, KOHLEHTpMpOBaHHbIA NaOH, aBnsaeTcAa CUNbHO egkuM BELLECTBOM, NO3TOMY 3aLLMTHYH
060noYKy M3roTaBIMBaKT U3 MaTepManoB, KOTOPbIE MOTYT BbIAEPXKMBATb eaKkue ycnoBus, 0Bbl4HO U3 HepKa-
BEHLLLEeN CTanu UnNn HEKOTOPLIX NAACTUKOBLIX MaTepuarnoe;

2) rmgpug nutmns — LiH.

Apyron meToa XxpaHeHUs BOAOPOAA BKIKYAET UCNONb3oBaHWe rMAPUOHON CYCMNeH3Wn MUHepanbHoro
macna u LiH. CycneHaunsa BbinonHAeT ABe QyHKLUK:

- 3awuuiaeT rmapua oT HenpeaBUAeHHOro KOHTaKTa ¢ Bnarol B BO3AyXe;

- genaet ruapwa npurogHbIM 4N nepekadku.

TonnueHbIA GannoH, B KOTOPOM HaxoguTCs CyCneH3us, U3roToBMeH U3 YCTOWYMBOIO K Lenoyam nnactu-
Ka unu Hepxasetowein ctanu. NoboYvHbIM NpoayKTOM peakuun senseTcs rugpokeug nutusa (LiOH), npencTtae-
nawwmin coboi egkoe BellecTeo, cobpaHHoe B 3aWmMTHOM obonouke. LiH cuMTaeTcsa nupodopHbIM, Tak Kak
OH CaMOBO3rOpaeTcs BO BNaXXHOM BO34yxe, No3ToMy Heobxoaumo cobniogate Hagnexallime mepbl NpegocTo-
POXKHOCTM, AaXe HECMOTPSA Ha TO, YTO CycneH3us obecrnednBaeT 3allUTHbIR Bapbep;

3) 6opruapua Hatpua — NaBH,

B gaHHOM rugpuOHOA cucTemMe BOAOPOL XPaHUTCA B CTabUNM3MPOBaHHLIX BOOHLIX pacTeBopax bopru-
Apvaa HaTpus. TonnueHbIA GannoH, B KOTOPOM COAEPXKMTCSA BOAHbIM pacTeop NaBH,, nsrotosneH u3 He-
pKaBeloLWEeNn cTanu unm ycToMYMBOro K LWenodyam nnactuka. [1pu nponyckaHum XXMOKOCTU Yepes KaMepy, co-
Jepxallyto TBepaodasHblin KatanuaaTtop, BeicBoboxgaeTcs Bogopod. Katanusatop cogepxut GnaropogHbie
MEeTannbl U NepexogHble MeTanmbl, KOTopble MOXHO nepepabartbiBaTbk MMM UCMOMNb30BaTh NOBTOPHO. KaTtanu-
TUYecKasl KaMmepa u CBA3aHHble C Hel TpybonpoBoAbl M KnanaHbl M3roTOBMEHb! U3 HepKaBeloLlen CTanu Unm
cneumanbHbIX NONMMEpPOB.

MobouHbIn NpoaykT peakuuu, metabopar Hatpus (NaBO,), ucnonsayetca ans pereHepauuu bopruapu-
Aa wvatpus. MNoaobHo npeabIAYWMM CryYasm rMapuaos, HO B MeHbllel cTeneHn, pacteop NaBO, asnaetcs
efKMM, Mo3TOMY COocyqd AN XpaHeHWda BOAHOTO OCTaTKa WM3roTaBfuMBaloT U3 MONMUMEpPHbLIX MaTepuarnoB WUMu
HEPKABEOLEN CTanu.

6) TexHudeckne ocobeHHOCTU nNpu NnepepaboTtke

BcrnomoraTtenbHble KOMMOHEHTLI CUCTEM, B KOTOPbLIX MCNOML3YKOT rmapuabl, Hanpumep TpybonpoBoasl,
TennoobMeHHUKM U HAcoCkl, MOTyT BbITe NepepaboTaHbl C MCMOMbL30BAHWMEM CYLLECTBYOLLEH UH(PACTPYK-
Typbl No nepepaboTke meTtanna. MNMepeg gemMoHTaxeMm v nepepaboTkon TC XxMMMYecKkue BellecTBa, Kak He-
MNCNOMb30BaHHbLIA TMAPUA, Tak U NODOYHLIA NPOOYKT peakuun, HeobX0AMMO CMWUTb U3 CUCTeMbl (aHanmorm4Ho
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TOMY, YTO B HAcTOsILLee BpemMs AenatoT ¢ pasnuyHbiMuK xkugkoctamu B TC). [ns obnerdeHus cnvea rugpuaa
cucTeMa AoMmKkHa BbiTh CpoekTUpoBaHa TakuM obpasom, 4Tobbl Obin gocTyn K 6annoHam gns XxpaHeHus, gns
yaaneHus ux cogepxumoro. CobpaHHbie Takum 06pasomM XMMuYeckme BeLWecTBa pereHepupyTcs B ruapuasl,
06pa3ys 3aMKHYTLIA LIMKN NOBTOPHOMO UCMOMbL30BaHWsS TonnMea. ONacHOCTU, CBAZaHHbIE C yOaneHuem pas-
MWYHBLIX TMAPWMAOR, BapbupytoTca oT cnabo efkux 4o CUNBHO edkux. cTolweHHbIn rugpua crnegyet cobupats
u nepepabaTbiBaThb.

B) 3konoruyeckme ocobeHHoCcTH Npu nepepaboTke

Mepen gemMoHTaxeM cucTembl, Ana nepepaboTkn, HEOOXOAMMO CrWUThL W MPOMbITE cucTemy. B crnyvae
C r’MOpuaoM HaTpUs W TMAPUAOM NUTUA cnefdyeT cobrofaTh OCTOPOXHOCTL MPU MPOMBIBKE CUCTEMbI nepen
peuupkynauunei, Yytobbl He 4ONYCTUTL CMELUUBAHWNS BOAbI C HEMpopearMpoBaBWMMK TMOPUAaMKU U He Jomy-
CTUTb NonagaHus oTpaboTaHHOW KUOKOCTM HA KOXY UMK B rNasa, NOCKONbKY OHW OYeHb arpeccuBHbl. B cry-
Yae boprugpuaa HaTpusa nboe Heucnonb3oBaHHOE TOMMWBO UMK oTpaboTaBlee TONMMBO CNUBAKT nepen
PEeLUpPKYnsUMeEn, a8 CUCTEMY MOXHO NPOMbITE BOAOW AN OMUCTKM OT MoObIX OCTaTKOB.

MoBo4YHbIN NpoayKT Npolecca NpPou3BOACTBAa BOAOPOAA MOXKET ObiTh nepepaboTaH Ana pereHepaumm
XUMUYECKOTo rMapuaa ¢ NOMOLLBH MHOTOCTYMEHYaTbIX XMMUYECKUX MPOLECCOB, BKMHYaKLWMUX obaBneHne
Bogopoaa. PekomeHayeTca nepepaboTka ruapuga ans npegoTBpalleHus WCToLleHus pecypcoB. B onpe-
OeNeHHbIX CUTyauusax 3TW NoboyHble NPOOYKThl NOCMe HEKOTOPOW OYUCTKM MOTYT TakkKe WUCMOMb30BaThLCA B
APYrMX oTpacnsax npoMblwneHHocTn. Hanpumep, obegHeHHbIN rmapvua HaTpys, TMOPOKCWUE HaTpus, 0DbIYHO
MCMONb3YHT B KAYECTBE CbIPLEBOro XuMMukata. Ecnv atn nobo4yHble NpoayKTbl, 0COBEHHO rMapuabl HATPUSA 1
nuTuA, He nepepabaTbliBaTh, OHM MOTYT NPeacTaBnATe HeGNaronpusATHBLIAN 3IKONOTMYECKMA PUCK U3-3a CBOEW
e0KoW npupoabl U AOMkHbl BbITh HENTPanu3oBaHbl Nepen yTunusauuein. JIuTuii MoxeT nNpencTaenaTs onac-
HOCTb AN YenoBeka, No3TOMY C HUM criefyeT obpallaTbcs U yTUNWM3UPOBaTe Haanexalum obpazom.

5.5.4 BopToBOW BOAOPOOHLIN pUdOPMUHT

5.5.4.1 ObpaboTka Tonnuea

a) CucTemMHble KOMMOHEHTb! W TUMbI MaTepManos

Cragmnsa obpaboTkm Tonnuea Heobxoguma gna Toro, Ytobel NMOMT3I cTabunsHo paboTan Ha 3anpas-
nseMoM Tonnuee (Kuakoe yrneesogopoaHoe Tonnueo). O6paboTka TonnvMBa — 3TO peann3auns cepun xu-
MUYECKUX peakuuii, HeobxoouMbIX ANs BbICBOBOXAEHUS BOAOPOAA U3 3anpaBnsaeMoro Tonnuea W yaaneHus
CBA3aHHbIX KOMMNOHEHTOB TOMJIMBA, KOTOpbIE yxyalatoT xapaktepuctukn NMOMTS (cm. pucyHok 3). OTa cepus
XUMUYECKUX peakUMi BKNOYaeT pUdOpPMUHS, AecyrnbgUpoBaHmMe rasa (Korga B TONMMBE NpUCYTCTBYET cepa),
ygoaneHue okvcu yrnepoga (06bl4YHO € UCMONb30BaHMEM peakuun KOHBEPCUI BOASIHOTO ra3a BMecTe ¢ npeano-
YTUTENBHBLIM OKUCTIEHWEM UIM MeTaHupoBaHueMm CO) M CKUraHMe OCTaToYHbIX ra3oB.

Bo3pyx

TonnMBHLIA

o Pudopmep MepeMmelleHme

CokuraHve K
aTanutTuyeckoe
0CTaTO4HOrO ropeHue

rasa

Batapes

PucyHok 3 — BopToBoe pechopmMvpoBaHe BOAOPOAA C UCMONb30BaHWEM CUCTeMbl NepepaboTki Tonnvea

OSDBGOTKy Tonnuea 06bIYHO NpOBOAAT B MeTannu4eckom cocyne, 06bl4HO K13 KODpOBMOHHO—CTOﬁKDF‘I
BblCOKOJ’IEFHpOBaHHO!?I HMKEJ’Ib—XpOMOBOI?I cTanu. BHyTpVI cocyaa HaxogWuTcsH KepaMVI‘-IECKMFI MOHONUT, 00bI4HO
M3roTOBMEHHLIA 13 a-OKCKUda antMrHUA, MarHe3uu n/unm OVOKCUMOA LUWMPKOHWSA, KOTOPLIA MOKPLIT Katanuaa-
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Topom, 0ObIYHO Ha OCHOBe AparoueHHoro metanna. CocTtas kaTanusaTtopa OyoeT onpenensiTbCs KOHKpeT-
HOW onepauwein o6paboTkn. Katanutnyeckne matepuanb MOTYT BKIHOYaTh APAroUeHHbIe MeTannbl, Takue
Kak nnaTuHa, poaui 1 nannaguid, unyM HebnaropodHble MeTannbl, TakMe Kak HUKenb, Medb, XPOM U XKeneso.
BeicokoTemnepaTypHasa kepaMuyeckas U3onauuns 13 a-okcuaa amnoMUHUs, OUOKCUAA KPEMHUS U/UINN OUOKCU-
43 UMpKOHUS 0BbIYHO yCTaHaBNMBAaETCS BHYTPWU MeTannuyeckoro cocyaa. Korga tpebyetca obeccepusaHue,
ONS yoaneHusi cepbl M3 TONMKWBA YacToO UCMNONb3yeTcs copbeHT Ha ocHoBe okcuaa unHka. Okcua LWHKa npe-
obpasyeTcsi B cynbua LMHKa M OocTaeTcst Ha BopTy 40 Tex nop, noka OH He OyneT Hagnexawum obpasom
YTUN3UPOBaH MW pereHepupoBaH. AKTUBUPOBAHHbIN YTonb UK MaTeprarn Ha OCHOBE LleonnTa Takke MOXHO
NUcnonb30BaTh ANA y4aneHus cepbl U3 NOToKa Tonnuea. ANsTepHaTUBHBIM cNOcoBOM OYMCTKM BOOOPOAa SBNSA-
eTCsl UICNONb30BaHWe CeNEeKTUBHBLIX MO OTHOLUEHWIO K BOLOPOAY NPOHULAEeMbIX MeTannuyecknx membpaH. 3tu
MeMBpaHbl 06bIMHO COCTOAT M3 Nannaausa, nannagua-cepebpa 1 opyrux CNNaBoB Nannagus, KoTopsle cogep-
*aTtcsa B cTanbHOM cocyae. B Takux crnyyasix Hagaye Tonnuea oObl4HO OCYLLECTBSIETCA C MOMOLLbLI Hacoca.

6) TexHu4eckme ocobeHHOCTM Npu nepepaboTke

Mepea nepepaboTkoi HEOBXOAWMO CNUTbL W NPOAYTb TOMMMBO M3 TOMMMBHOMO Haka KM cuctembl obpa-
6otk Tonnuea. TonnueBHbLIA Gak gomkeH BbiTb CNPOEKTUMPOBaH Tak, YTobbl ero MoXHo GbiNo cnuBaTk Nepeq
LEeMOHTaXxeM Ha aTane npeasapuTenbHoi 0bpaboTku. KoMNoOHEHTLI, B KOTOPLIX MCMNONbL3YTCA NMPOodopHLIe
KaTanu3aTopbl, JOMKHBI ObITh CNPOEKTUPOBAaHbLI TakK, YTobbl 0becneynTs KOHTPONUPYEMOE OKUCTEHMe KaTanu-
3atopa BO BPEMsi NPOAYBKM BO3LYXOM nepen AeMOHTaxeM.

MepepaboTka BopToBOro obopynosaHusi anst obpaboTkv TonNnMBa 3aBUCUT OT BeiGopa maTepuana, fo-
CTynHocTW obopygoBaHWs 1 NPOCTOThI pasgeneHns matepuanos. JocTyn k obopyaosaHuio ans obpaboTku
TOMNMBa OOMKeH ObiTb TakUM, YTODBLI €ro MOXHO BbINO NErko cHATL AN nepepaboTKU UMK NMOBTOPHOMO MGC-
none3osaHus. OxuaaeTcs, YTO cTanbHbIe KOMMNOHEHTLI ByayT nepepadoTaHbl ¢ UCNONb30BAHUEM CYLLECTRY-
tolen TexHonormn nepepabotku. JocTyn K kaTanusaTopam, CogepXallMmMca B cocynax, goMmkeH ObiTe obe-
CreYeH, ecnu nnaHupyeTca nepepaboTka katanuasatopa. B HacTosiwee Bpems HUKeneBble KaTanu3aTopbl
copgepxaHuem metanna 6onee 20 % W katanusaTopbl M3 AParoUeHHbIX METannoB MoryT OblTb 9KOHOMUYHO
nepepaboTaHbl C UCMOMb30BAHWEM CYLLECTBYHOLLWX MPOLECCOB, aHanoOrM4YHbIX TEM, KOTOPbLIE MCMOMb3YHTCS
OTS1 U3BMNEeYeHUs OparoueHHbIX MeTanmnoB U3 KaTanMTUYecKnx HemTpanuM3aTopoB BbIXJTOMHbIX razos TC.

B) 3konornyeckue ocobeHHOCTU NepepaboTku

Mo oKoHYaHMK cpoKa akcnnyaTauun bopTosyto cucteMy pucdopMuHra Heobxogumo nepepaboTaTthk € UC-
Monb30BaHWeM CYLLeCTBYLLEeN MHPaCTPYKTYphl No nepepaboTke MeTanmnoB 1 AparoueHHbix metannoe. Co-
NyTCTBYIOLWWE TBEPAbIE OTXOAbI HE OKaXkyT Kakoro-nnbo HebnaronpusiTHOrO BO3AEWCTBUS Ha OKPYKaKLLYH
cpeny. CopbeHT (ZnO, akTMBMPOBAHHbIW YroNb UK LLEoNnTLI) B AeCyNbthypr3aTope MOXET pereHeprupoBaTh.
B pesynsrate noGoYHbIi NpoayKkT ZnS mMoXeT 0bpa3oBkbIBaTh TBEPALIE OTXOAbI, 8 NPU pereHepaLumn CxxuraHu-
em obpazyeT BbIbpochl oKcuaa cepbl.

5.5.5 BcnomorarensHoe o6opyaoBaHue

5.5.5.1 CuUCTEMHbIE KOMMOHEHTLI U TUMbI MaTepuanos

BcnomoraTtensHoe obopynoBaHMe, pacnofnoXeHHoe Kak 0o, Tak U nocre batapen TONSIMBHBLIX 3NeMeH-
TOB, NoggepxuBaeT athdheKkTMBHY0 paboTy TONNMBHOMO anemeHTa. BcnoMmoratensHoe o6opygoBaHue COCTONT
N3 crnenyoLwmnx OCHOBHbLIX NOACUCTEM:

1) ynpaBneHns OKUCIMTENSMU;

2) ynpaeneHus BogHbIM BanaHcom;

3) ynpaBneHua TemnepaTypon;

4) TpybonpoBoga;

5) cunoBoW aneKTpoHMKKW/cTabunusauum nuTaHus.

a) YnpaeneHue okucnutenem

Hapsay ¢ 6atapeeil TONNWBHLIX 3NEMEHTOB MOACUCTEMA YNPABMNEHUA OKUCNUTENEeM COCTOMT U3 BO3-
LYLHOro KOMMNpeccopa/BeHTUNATOPa ANA NepeMeLLEHNA UMM HarHeTaHWs OKUCIMTens B 6atapeto TONNUBHbLIX
3MeMeHTOB. B HeKOTOpbIX KOH(UIYPaLKUSaX KOHCTPYKLMWA UCNOSB3YIOT MPOMEXYTOYHbIE OXMaguTenn ¢ KOHTpO-
nem Temnepatypbl. C TOYKM 3peHus matepuana KOHCTPYKUMM, Npeobnagatolne ucnons3yemsie matepuansl
BKIMIOYAKOT HEPXKaBeloLW Yo CTalnb, HEKOTOPble antoMWHWeBble CMlaBbl, aniMWHWIA CO crleunanbHbIM NOKPbI-
TUEeM, NNacTuK U U30MAUMOHHBIE NonuMepsbl. PunsTpauus Heobxoguma Ans NOLAEPKAHUSA YMCTOThI BO3OY-
xa. YcTpoicTtea gna uneTpauMm Bozgyxa o00bIYHO U3roTaBNMBAOT U3 KOMBUHAUMKM BymaxHoro matepuana,
PE3UHbI U cTanu.

6) YnpaBneHue BOgHbIM DanaHcom

MoacucTema ynpaeneHust BogHbIM BanaHcom MCnonb3yeTcs AMs CBOEBPEMEeHHOW yTunusauun Bbipa-
baTbiBaeMOW TOMMWBHLIMW 3MIEMEHTaMKn BOAbl M NOAAEPXKaHUA B HUX HeobxoauMoi BnaxHocTu. MNocnegHee
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AOCTWraeTcsi UCNOSb30BaHWEM CUCTEMbI yBRaxkHeHus. Ha TC ¢ cuctemoi nepepaboTku Tonnmnsa pudopmMmH-
roBble ra3bl 06NagarT AOCTAaTOYHOW BMAXHOCTLIO, YTOObI UCKITHOYUTE HEODX0OMMOCTL B OTAEMNEHOW cucTeme
yBnaxHeHus. 3anackl Ans yBnaXXHeHUs NOALEpPKUBAOTCA BOLOW, MPOU3BOAUMOM TOMMUBHBEIMWA 3NEMEHTaMMU.
Bo n3bexaHue yxygleHUs Npou3BoAUTENIEHOCTU NMPOTOHOOBMEHHbLIX MembpaH B BaTtapesix TONMUBHLIX ane-
MEHTOB HEOBXOAMMO UCNOMNb30BaTh CUCTEMbI EMOHU3MPYIOLLEN 04MCTKA BoAbl. OCHOBHLIE MaTepuansl Takux
CUCTEM BKIOHAT NONMMepHble membpaHbl, HebnaropogHble MeTannbl, NNacTUK U AEMOHU3UPYIOLLME CMOTbI.
[leroHn3npyoLLmMe cMornbl, B CBOK 0Yepenb, 00pasyloT CMeLlaHHbIN CNol Ha OCHOBE TakMx Matepuarnos, Kak
cynbhUpoBaHHbLIE CONOMMMEpPbI CTUpONna 1 AUBUHWIOEH30MNa, B TMAPOKCUMNbHON unn H-chopme, 3amelLeHHbie
TPUMETUNAMUHOM. VMIoHOOBMEHHbIE CMONbI He NpeacTaBnsalT ocoboi onacHoOCTH, U Mx NepepaboTka Ha ce-
rOAHSILUHWIA OeHb He npegnonaraeTcs.

B) YnpaBneHwue TeMnepaTypon

[ns ynpaeBneHus TeMnepaTypHbIM PEXMMOM MCNOMNb3YIOTCH pasfyHble YCTPOMCTBA pekynepaunm aHep-
TMW, Takue Kak KOHTponb TeMmnepaTtypel 6atapeu, npegBapuTenbHblid Harpes NoToka U KOHTponb oTpaboTaH-
HOro Tenmna oT TONMMBHOTO Npoueccopa. K Takum yCTponcTBam OTHOCATCS Ten1I006MEeHHWKM, 3KOHOMan3epbl,
BOASIHbIE KOHAEHCATOPLl UM aHanorMyHble YCTPOWCTBa pekynepauun Tenna. B cuny npupoasl ra3os u maTte-
puvarnoB, NOABEpralLLUXcs BO3OENCTBU CUCTEMBI, TUMUYHBIMU KOHCTPYKLUMOHHBIMUW MaTepuanamu sensTcs
Hep’KaBerLlas cTanb U CAnaBbl POOCTBEHHbIX METanmnos.

r) CunoBas anekTpoHuKa/cTabmnusauusa nuTaHus

OnekTpuyeckoe obopynosaHue Tpebyetcs ons npeobpasoBaHus u cTabunnsaynmn aNeKTPOIHEPrMu, Bbl-
pabaTbiBaeMoi B DaTapen TONNMUBHbIX 3NEMEHTOB, AnA NTaHuA obopynoBaHus, paboTaroLwero Ha NoCTOsAH-
HoM Toke, B TC. AHanorMyHo anekTpuyeckomy akkymynatopy B8 TC BbICOKOBOMLTHAS M MOLLHAs BbIXOAHAS
MOLLIHOCTL DaTapen TOMMMBHLIX 3NeMeHTOB JOMKHA pacnpefenaTbcs Ha ocTanbHy YacTe TC — Ha TpaHc-
MUCCUIO U Ha npeobpasoBaTenb HanpsKeHUA NOCTOSHHOIO TOKa ANs NUTaHWsl BCMOMOTaTenbHbIX 3MEeKTPOH-
HbIX cucTeM. Kak npaBwmo, B TPAHCMOPTHBIX CPEACTBaxX Ha TOMMMBHLIX 3NemMeHTax Takke WUCMoNnb3ylTcs Te
e KOMMNbITEPHbIE CPEACTBa YNPaBNeHns, SNeMeHThl YNPaBneHnsi TOKOM W HanpshkeHneMm, OaTtinki, MynbsTi-
nneKkcopbl U aHanoro-uMdpoBbie NnpeobpasoBaTenu, Kak U B COBPEMEHHbIX TPaHCNOPTHLIX CpeacTBax c ABura-
TEeNAMU BHYTPEHHErO CropaHus, XoTsl anropuTMbl YpaBneHWs oTnM4anTea. YnpaerneHue CUNoBOR nepedayeii
Takke OnM3Ko K YyNpaBneHUH TPaHCMNOPTHLIM CPEACTBOM C NMUTAHWEM OT akkymynsaTopa. OHo pa3sgeneHo Ha
yrnpaBreHue reHepaumnen KpyTawero MoMeHTa Ans TPaHCMUCCUKM W yNpaBneHue reHepaunei MOWHOCTH Ans
CUCTEMbI TOMMMUBHLIX 3NEMEHTOB.

KoMnoHeHTbl, Mcnonb3yemble B cUcTeMax ctabunmsauuu NUTaHUa/CMNOBONR 3MEeKTPOHUKK, BKIOYAT
MNacTMK, MeTansbl, HEKOTOPbIE AparoLueHHble MeTannbl, FrepMeTUKM U MONyNpPoOBOAHUKOBLIE MaTepuansl. Wc-
nonb3yeMble ne4aTHble NNaThl TAKKe coaepXkat Matepuansl Toro xe Tuna.

4) Cuctembl Tpy6GonpoBOOOB U NPOYNE MEXAHUYECKNE CUCTEMbI

Cuctembl TpybGONPOBOAOB UCNOMNL3YKT AN NO4AYM TONNMBA, BOALI U BO3AyXa B CUCTEMY W U3 Hee. 3Tu
noacucTemMebl 0ObIYHO M3rOTaBMMBAKT M3 HEpPXKABEKOLW e cTanu, NonMMepHbIX MaTtepuanos Unu CnNnaBoB Me-
TannoB. Pasnu4yHbie (DOPCYHKKM, HACOCHI, KnanaHbl U perynsatopbl MCMONL3YOT AN yNpaBneHvWs pacnpegene-
HUEM OKUCIUTENd, TONMNMBAa W BbIXJTOMHLIX FTA30B MO BCeN cucTeMe. ITU KOMMOHEeHTL! 0DbIYHO M3roTaenuMBaT
M3 pasnuYHbIX MaTEpUanoB, BKMOYAA HEPXKaBEWLLY CTanb, ChMaBbl METanmnoB, NNacTuK U CUHTETUYECKUIA
kayuyyk. M3onsuma, apMUpoBaHHAsA CTEKMOBOMOKHOM, TAKKe MOXET MCMONb30BaThCA AN MUHUMU3AUUK 0b6-
pasoBaHWA KOHOeHcaTa u NogAepKaHusa TeMnepaTypbl BO BCeX TpyBONpOBOAHLIX CUCTEMAX.

5.5.5.2 TexHu4eckne ocobeHHOCTM NpU NnepepaboTke

MeTannuyeckne matepuanbsl nogcuctem MoryT ObiTe 06paboTaHbl CyLecTBYOWMMM MeTogamMu nepe-
paboTku. OBpaboTKa 3aBMCKT OT MeToda nepepaboTki. PacnonoxeHne 1 JOCTYMHOCTL 3TUX NMOACUCTEM ANs
yTMnm3auun TpebyeT TWaTenbHOro paccmoTpeHus. Heobxogmmo cnuTb paboume KUOKOCTW, HanpuMep Ox-
NaxaawLWwyo XUOKOCTb U3 BO34YLIHLIX KOMMPECCOPOB, BOAY W3 YBMaXHUTENEW M pe3epByapoB, oxnaxaa-
IOLL VIO KWAOKOCTE M3 B6aTapen TONMUBHLIX 3NEeMEeHTOB U CUCTEM TPYBGONPOBOAOR (MMUKOMb UMM aHANOFUYHYH
OXMaKOAOLLYIO KMAKOCTB).

OCHOBHbIE 3MEKTPOHHbIE KOMMOHEHTbI, TAKME Kak KOMMbIOTEPHbIE 3NeMeHThbl YpaBneHusl, perynsaTophbi
TOKa W HanpsiXeHws, OaT4UKK, MYNBTUIIEKCOopPbI, aHanoro-undgposblie npecbpa3oBaTeny 1 CBA3aHHOE C HUMM
3rnekTpoHHoe obopyaoBaHue, MoryT BbITh yaaneHsb! U oTAeneHsl Ansa ytunuzauun. NMio6oil ocTaTouHbIR 3nek-
TpUYecknin 3apsag Heobxogumo cHATL nepen pasdopkon (cm. FTOCT P 70679). B kayecTBe ankTepHATMBLI 3TU
KOMMOHEHThLI MOTYT BOATU B MHGDPaCTPYKTYpy No nepepaboTke 3neKTPOHUKN.

5.5.5.3 3konorudyeckne ocobeHHOCTU nepepaboTku

B HacTosiLlee BpeMs cylLiecTByeT MHPacTpykTypa no nepepaboTke MeTanioB ¥ MeTanauy4eckmx KoM-
MOHEHTOB, a TakkKe CMa30YHbIX MaTepuanoB W OxNaxdarwwmux xugkoctern. Ecnm B cucteme npucyTcTByeT
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STUMEHITIMKONb MK Opyras OXNaxgawLwasn XuUOKocTb, 3TW BeLlecTBa A0MKHbl BbiTb NnepepaboTaHbl B COOT-
BETCTBMMW C MECTHLIMW HOPMaTWUBHbIMK TpeboBaHUAMU.

5.5.6 BaTtapes TONNMUBHLIX 3MIEMEHTOR

5.5.6.1 CuUCTEMHLIE KOMMOHEHTLI U TUMbI MaTepuanos

OHeprus, reHepupyemas cuctemoil NMOMTDS, BO3HMKAET B pe3ynbraTe 3NEKTPOXUMMYECKON peakuuu,
npovcxognallen BHyTpyu Gatapen TOMMMBHBIX 3fieMeHToB. batapes coCcTOMT U3 MHOXECTBa MOBTOPSOLLMXCA
cOOPOYHbIX eANHWLL U3 Pa3HOPOOHbLIX MaTepManos, Kak NokaszaHo Ha pucyHke 4. B Tunoson koHcTpykuum 6a-
Tapew kaxgas cbopoyHasi eauHMLA BbINOSHEHA MNOCMOMHBIM CNOCO60M U COCTOUT U3 BUNONSPHbLIX (AKTUBHBIX)
nnactvH. batapeto 0BbIMHO OKPYKaKT U30NUPYLWLKMMA NOA0BGHLIMK NpUcnocobneHUs MK AN ckpennexHuns ba-
Tapeu. batapes ocHalleHa annapaTHbIMW KOMMNOHEHTAMUW ONEPaLMOHHON CUCTEMbl, TAKUMK KaK YCTPOWCTBa
KOHTPONSA HanpsXeHWsa aneMeHTa, MogyrnemM onepauuoHHOW CUCTEMbI M NogAepKUBAOLLMMN KOMMNOHEHTaMM
(npuBoAbl, kKabenu, XKryTbl NPOBOAOB, NEYaTHbIe NNathl U T. 4.). CyLeCcTBYOT KOHCTPYKUMK, B KOTOPbIX cMcTeEMa
MOMHOCTBI repMETUHHA W CTHXKKMA HE MCMOMNb3YHTCS, HAaNpMMep KOHBEKLUMOHHbIE (KOHBEKTOPHbIE) DaTapew.

asopacnpegenurensHas
nnactuHa
. 0
0
0 0
0
00 0
0
0
0 V /
0 L
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PucyHok 4 — CBopka egUHUYHOro 3NeMEHTa U3 TUMOBbLIX KOMMOHEHTOB

BunonsipHele n oxnaxaawLlune NnacTMHebl 0ObIYHO M3rOTaBNMBAKT U3 NPOBOASALLErO (POPMOBAHHOIO TEP-
MOPEaKTUBHOIo U TEPMONNACTUYHOIO NONMMEPHOTo MaTtepmana (0BbIYHO ¢ BLICOKMM cogepxXaHuem rpadura)
UMK U3 YCTONYMBOIO K KOPPO3WK MeTanna.

M3C cOCTOMT M3 HECKOMbKMX MaTepuarioB B MHOFOCMOWHOM KOHCTPYKLWKW. OTW CNOKW MOryT BKMOYaTh
razoandy3MOoHHbIN CNOW, aHOOHbLIV KaTanuaaTtop, MeMbpaHy ¢ NPOTOHHOM MPOBOAUMOCTLH), KATOAHLIA KaTa-
nuaartop v BTOpon razogndgdpyanoHHeii crioi. [ira razognddy3noHHbIX cnos 0BbIYHO U3roTaBNMBAKT HA OC-
HoBe GymMaru 13 yrnepoaHOro BONOKHa MW TKaHW Ha yrnepoaHoi ocHoBe, 06paboTaHHOW 3anaTeHToBaHHbIM
MOKPbLITUEM, COAEPXaLlUM NonuMepsl Ans obneryeHns andgdpy3nm peareHToB U Bodbl. AHOOHBIE U KaTOOHbIE
Katanusatopbl 06bI4HO NpeacTasnatoT cobon nnatuny (Pt), nnatuHy/pyTennia (Pt/Ru) nnu komBuHaunio aTux
W OpYrux MeTanmnoB, HaHECEHHLIX Ha yrnepo B TBep4OM pacTBOpe, aHanorM4YHoOM UNu MAEHTUYHOM MaTepu-
any membpaHbl C NPOTOHHOW NpoBoAMMOCTE0. MemBpaHa ¢ NpOTOHHOW NPOBOOMMOCTLI0 0BbIYHO NpencTas-
naeT coboil opraHM4Yeckuin NonMmep.

KomnoHeHTbl Batapen MoryT BbiTh repMETU3VMPOBaHbl OTAEMbHLIM UMK LeNbHbIM (T. €. OTNUTLIM Nog Aas-
JNIeHWeM) yNNoTHUTENbHbIM MaTepuanoM, oBbl4HO 3MacTOMEPOM UNU NNacTUKOM. KOHKPETHbIe KOHCTPYKL MK
YNIIOTHEHUIA U MaTepuanbsl pasnMyatT B 3aBUCMMOCTW OT NPOM3BOAMTENS M KOHCTPYKUMK Batapen NMOMT3.

M3onaumoHHble nnacTuHbl 0BBIYHO MpedcTaBnakT cobOM TEPMOPEaKTUBHLIA UMM TePMONMacTUYHbINA
HemMeTannuyeckuin matepuan. KonnekTopbl ToKa UCNONb3yT ANA nepejadun aHeprun nz Gatapeu, Ha Bcno-
MoraTensHoe obopyaoBaHue. [laHHble nnacTWHbl 0BOBIYHO M3rOTaBNMBAKT U3 CNNaea NaTtyHu U cTanu u/nnm
OPYrvX gparoueHHbIX MaTepuanos (Hanpyumep, 3onoTa).

TopueBble MAacTWHbl MOTYT ObiTb N3TOTOBMNEHbLI U3 Pa3fWYHbIX MaTtepuanos, NPU 3TOM OCHOBHbLIM Orpa-
HUYEHWEM SIBMAETCS 4OCTAaTOMHAs EeCTKOCTb M MPOYHOCTb. TepMOpeaKTWBHbBIA NNacTUK/MIacTUKOBbIE KOM-
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MOHEHTLI, TePMONNacTUK (C Unu 6e3 yKpenneHus CTEKNOoM) ¥ MeTannbl (Hanpumep, antoMWHWIA) SBASAIOTCA
TPAoWLMOHHBIMUW MaTepuanammn s TOpUeBbIX NAacTuH.

CTsOKKU/CTEPXKHU, MPYXUHBI CxxaTua, 0BBsA3KKM U gpyriue cnocobbl ckpenneHusa Batapen 0GbIYHO U3roTae-
NWBaOT U3 MeTannoB, 06nagaL X BEICOKOW NMPOYHOCTLIO M MankiMU MAaCCOBLIMU XapakTepucTukamu (ctans,
antMUHNEBO-CTaNbHbIE CMNaebl U T. A4.).

Kpbiwky/kopnyc batapen 06bI4HO M3roTaBNMBalT U3 06paboTaHHOW YINepoaMCTON cTanu, YKpennsas Bo-
MOKHaMK peakTonnacra M TepMonnacta Unn maTepuanom u3 aniwmMruHMeBoro cnnasa. KomnoHeHTsl annapat-
HOW 4acTu OnepaunoHHON CUCTEMbI COCTONAT U3 psifa 3NMEKTPOHHLIX KOMIOHEHTOB, KOTOPbIE MOTYT COCTOATh
M3 CMEecKn MeTannoB (TPaaWLWOHHBLIX U HEKOTOPLIX AParoLUeHHbIX) U NnacTuka.

5.5.6.2 TexHudeckume ocobeHHOCTM Npu NnepepaboTke

YTtobbl 06ecneunTb BOIMOXKHOCTE MOBTOPHOMO UCNOMNBL30BaHWUS PA3NUYHbIX KOMNOHEHTOB GaTapeu, Bax-
HbIMW haKTOpamK ABNATCA AOCTYNHOCTL GaTtapen n KOHCTPYKUMK Ansi pa3bopa pasnuyHbliX KOMMOHEHTOB.

OCHOBHbIE KOMMOHEHTEl cbopkM annapaTHOM YacTu (GroK KOHTPOMSA HanpsKeHUs sYeek, Mogynb one-
PaLVOHHOW CMCTEMbI W T. [.) NpeacTaBnsaT cobon 3feMeHTbl ¢ BbICOKON SKOHOMWYECKON LIEHHOCTbLIO, W Mo-
3TOMY JOMKHbl GbITe cHayana yaaneHsl Uz moaynsa 6atapeu ons NOBTOPHOMO UCMNOML30BaHUS, BOCCTAHORNE-
HUa u/unu nepepaboTtku. NMoBol OCTaTOUYHBIA 3NEeKTPUYECKUId 3apsn HeobxoouMo cHATb nepen pasbopkoi
(cm. TOCT P 70679). KomnoHeHTbI, ucnonb3yemsle ANS cKkpenneHus ¢ batapeel (aHKepHbIE CTEPXHW, CTPO-
Mbl, MPYXWHbI CKaTUA, N30NALNOHHBIE NAKETbl W T. A4.), AOMKHbI OblTb NPOCTLIMU W NErko AEMOHTUPYEMbLIMMU.
[laHHble KOMMOHEHTbI MOXHO MCMONbL30BaTh NOBTOPHO MMM nepepabotaTte. KonnekTopbl Toka, cogepxaline
cnraBbl aTyHU WM CTanu WNKM 30M0TO, Takke AOMKHbl ObiTb nepepaboTaHbl ANS 04MCTKW/BOCCTAHOBNEHUS
AparoueHHbIX MeTanmnoB. YNNoTHEeHUA MeXOy eOuHULAMM U BHYTPWU HUX OOMKHbI UMETb MUHMMANbHOE KOmnu-
YecTBO aaresnmn, Heobxoaumoe AnA NpUMeHeHus. YueT MeTogoB pa3bopku npu NpoekTUpoBaHWUM geTanei,
KOTOpbIe MOXHO UCMONL30BaTh NOBTOPHO, MOMOXET NPefoTBPpaTUThL NOBPEXAEHME STUX KOMMOHEHTOB BO Bpe-
ms pasbopa n pemoHTa. Cneayet Takke obpaTTb BHUMaHWE Ha COKpalleHWe KONUYEeCTBa W PacnonoXeHus
KpenexHbIX N3Aenui, KOTOPble MOTYT HAXOAWTLCS BHYTPU M NO OKPY)XXHOCTU Moayna Batapeu.

Mocne Toro, Kak OCHOBHLIE AOPOrOCTOSILLME KOMMOHEHTEI annapaTHon YacTh OyayT yaaneHsl U3 Mogyns
atapew, batapetw NMOMT3 moxHo bygeT cobupaTts M obpabaTbiBaTe BO MHOTOM Tak Xe, Kak CBUMHLIOBO-KUC-
NoTHY BaTapero Unn KaTanuTUYecKnini HeMTpanu3aTop, KOTopble B HAacTosILLee BpeMs nepepabaTthiBaloT ¢ UC-
Nonb3oBaHWeM CYLLEeCTBYOLWen MHPacTpYKTYpLl No NnepepaboTke MaTepuanos — Ha aTanax npeasaputens-
HoW 0BpaboTkn M pa3bopky Npu yTUNM3aLMKM TpaHCNOPTHOro cpeacTea. TakMum obpasom, 6atapes NMOMTO
AOMKHAa ObITb CNPOEKTUpOBaHa Tak, 4Tobbl ee MOXHO Bbino BLICTPO W Nerko CHSATb C TPAHCMOPTHOMO cpej-
CTBa, a Tawke BbICTPO W nerko paszobpaTb pasnuyHblie KOMMNOHEHTL BaTapeun ona nepepaboTkn U BO3MOXHOMO
NMOBTOPHOMO MCMOMb30BAHUA LIEHHBIX MaTepuanos 6atapen TONMMBHLIX 3NEeMEHTOB (Hanpumep, BunonspHoi
MAAacTMHBI ANA NOBTOPHOIO UCNOML30BAHUA); MOXHO ncnonb3oeate MIC ona n3enedyeHns OparoueHHbIX Me-
Tannoe (BO3MOXHO, Aaxe Matepuana MemopaHsbl).

CyluecTByeT 0blWMpHasa nHgpacTpykTypa no nepepaboTke cTanu, antoMUHAS U KOPPO3MOHHO-CTOMKUX
MEeTanmnoB, aTu Matepuansl NpegnodTUTeNbHbl ANS TOPUEBbIX MNacTWUH, YAEPKMBAIOLNX CTepXHKW, Bunonsp-
HbIX MMM OXMaxgaroLmMx nnacTuH. JparoueHHble meTtanibl B MOC LeHHbl U NpMrogHbl Anst MOBTOPHOMO MC-
nonb3oeaHusa. Kpome TOro, noHonpoeoasilas membpana 8 M3C Tawke LUEHHa, HO B HACTOsLLEE BPEMS He
cyliecTByeT TexHonoruu ana ee nepepabotkn. OToeneHwe crnoee, cogepXalmx paroueHHble MeTannbl, oT
OPYrMX KOMMNOHEHTOB UMEET peLuatollee 3HaYeHne ANs 3KOHOMUKA U3BNeYeHun gparoleHHbix metannos. VK-
dhpacTpykTypa Ona U3BMeYeHUs 4paroLUeHHbIX MeTannoB CyLecTBYeT, O4HaKo MOXET NoTpeboBaThbCs HeKo-
Topasa mogudurkauus cyLecTBYOLWNX MPOLECCOB ANA M3BMNeYeHMs gparolueHHblix metannos 3 M3C. Kpome
TOro, Nno mepe passutua NOMTS kKonudecTBo gparoueHHbix MeTannoB B M3C MoxeT ObiTb CBEAEHO K MU-
HAMYMY UMM 3aMEHEHO ansTePHaTUBHBIMU KaTann3aTtopamMu U3 HeOparoueHHbIX MeTannoB, YToObl CHU3WUTL
06LKe 3aTpaThl HA NPOWM3BOLACTBO U ChipLE.

MnacTukoBbie U 3NACTOMEPHbIE KOMMOHEHThl 0OLIYHO HEnb3s MCMNOMb30BaTh MOBTOPHO M3-33 MOTEpM
LLeNTOCTHOCTM MW paspylleHvs geTtanen Bo BpeMs aKcnnyatauun. CrieqoBaTenbHO, Ha 3Tane NpoeKkTMpoBa-
HWSA cnegyeT y4uTbIBaTh NErKOCTb OTAENeHUs 3TUX KOMMOHEHTOB OT TeX, KOTopble MOTyT ObiTb MOBTOPHO MC-
nonb3oBaHbl UK NepepaboTaHbl (CM. pucyHOK A.1).

5.5.6.3 3konorudyeckue npobnemsl nepepaboTku

B koHue cpoka akcnnyatauuu mogoynu 6atapen MoryT cogepkaTbk OCTaTouHoe KonuuecTBo pabouei
OXManKaaoLWen XMOKOCTY, TaKoW Kak 3TUMNEHITNIMKONb, KOTOPbIA HEOBXOAMMO AOMKHbLIM 06pa3oM CrnuTb M3 MO-
AyNns v YTUNM3UPOBaTh Kak perynupyemblie OTX04bl.

KomnoHeHTbl annapaTHOM 4YacTu, Takve Kak nedaTHble nnatel u obopygoBaHMe onepaulMoHHOW cucTe-
Mbl, CKOpee BCcero, DyayT yaaneHbl A8 BOCCTaHOBNEHWUS MW NOBTOPHOIO MCMNOMb30BaHWs B HOBbIX cOOpKax
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GaTtapeu. B kayecTBe ansTepHaTUBLI 3TU KOMMOHEHTLI MOTYT MONacTb B MHPAcTPYKTYpy nepepaboTkin anekT-
POHUKK.

Tekylwasa TEXHONOIUS U3BMeYeHnusa gparoLeHHbIX MeTannos M3 M3C BKNIOYAET CXUraHne Wnu xumMmude-
CKOE, aNeKTpoXummndeckoe pasaeneHue. CxuraHne dTopnonUMepos, coaep)alluxcs B aToi cbopke, cosnaeT
aKonoruyeckne npobnemMbl U3-3a NOTeHUMansHoro Beibpoca hTopucToro Bogopoda B atmocdepy. Xumude-
CKOE UMW SNEeKTPOXMMUYecKoe pasfdeneHne WCKMoYnT obpa3oBaHue onacHbIX 3arpssHuTeneit Bosgyxa. YTu-
nvsauma MmemGpaH ocTaeTcs Moj BOMPOCOM, MOCKOMbKY paspaboTka TexHororuin nepepaboTky aTMx mare-
puanoB Bce elle HaxoOWuTcs B cTaauu paspaboTku. B gononHeHue Kk maTepvanam u3 nepdTOpUpOBaHHOM
CyNbMOKMCNOTEl TaKkKe MPOACIKAETCS MOWCK anbTepHaTUBHbLIX MaTepuanoe ANA MPOTOHHOW NpoBOAALLE
MeMBpaHbl, KOTOpbIE ABMAKTCS MeHee AoPOrocToAlUMU, obecneumealoT Gonee BbICOKUME XapakTepUCTUKA 1
ABMAKTCA 3KOMornyeckn 6esonacHbIMu.

EvnonapHbie NnacTuHbl He NpedcTaBnsoT 3HAaYUTENBHOM ONacHOCTU ANA OKpy:Katowwein cpeabl. MNnactu-
Hbl, COCTOSILLME W3 MeTannM4yecknx MaTepuanos 1 cucTem TepMOopeakTUBHLIX CMon, MoryT 6bITb NepepaboTa-
Hbl B paMKax CyLecTBYOLWen MHPacTPYKTYphI.
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MpunoxeHune A
(obsAzaTensHoe)

OnucaHue Tabnuubl COBMECTUMOCTU NNacTMacchl

CoBMeCcTMMOCTb — 3T0 cnocobHocTe ABYX Mny Bonee NonuMMepHbIX Matepuanos nepepabaTbiBaTbCs B OQMH CMe-
LWaHHbIA MaTepwrarn, Npogune CBOWCTB KOTOPOro CHMTaeTcs NpuemMnemMbiM Ana 0bbl4HOro ucnone3oBaHna. Kak npaeuno,
CMEecH MNacTMKOB CrefdyeT CYUTaTb HECOBMECTUMbLIMW. 32 WMCKITHYEHWEM OMpefeneHHbIX 0BCTOATENbLCTB, CMEeCch pas-
HOBWZHOCTEW Nnactuka byget umetb Bonee HU3kWMe CBOWMCTBa M DONee HU3KWE 3HAYEHUS MO CPaBHEHWMID C UCXOOHLIMU
KOMMoHeHTamMu. Bo MHOrux cny4vaax aTu cmecu ByayT KnaccuduUMpOoBaTLCA KakK HENPUIoAHLIE AN NOBTOPHOrO UCMOIMb-
30BaHWA MU3-3a NNOXux CBOWCTB cMecel. Tabnuua coBMecTMMOCTH nnactuka (pucyHok A.1) npegHasHayeHa TonbKo Ans
CMpaBoYHOIo NPUMEHEHWA U HE OOMKHA PacCMaTpUBAaTLCA Kak pEKOMEHOAAUMS MO CMELUMBAHWIO NAacTUKa.

Cmecur unv cnnaebl criegyeT paccMaTpuBaTte Kak eduHblA MaTepuran, XapakTepUcTUKM COBMECTUMMOCTM KOTOPOro
OyaoyT TaKMMK e, KaK Y ero 0OCHOBHOMO KOMMOHeHTa (Hanpumep, nonukapboHaTta 1 akpunoHuTpuna-bytagueHa-ctupona).

Mpw atom cnegyeT paccMaTpuBaTth TOMbKO BMHApPHLIE CMECK TEPMOMNNAcTOBR, BO n3bexaHue nyTaHuubl He yKasbl-
BaTb TOProBblE HAWMMEHOBaHWUA. Hannuue HanonHuTens (Tanbk, CNoaa, apMUpPYOLWWE 3NeMEeHThI) He BNUSET Ha COBME-
CTUMOCTb.

MnacTuk, OTMEYEHHbIA 3HAKOM (*), OTHOCMTCA K LUMPOKOMY KNaccy MatepuanoB, CTPOEHWE M XUMWYECKUIA COCTaB
KOTOPOro MOMKET 3Ha4YMTENBHO pasnMyaTbes.
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PucyHok A.1 — Tabnvua coBMeCTUMOCTH MNacTMacchbl
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YOK 629: 006.354 OKC 43.020

KnioyeBble cnosa: aBTOTPaHCMOPTHble CPeacTBa, CWUCTEMbl TOMMMBHbLIX 3MEMEHTOB, MPOTOHOOOMEHHas
MembpaHa
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