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MNpepgncnoBne

Llenn, oCHOBHble MPUHUUNLI M 06LiMe NpaBu/ia npoBefeHus paboT MO MeXrocyaapcTBeHHOI cTaHgap-
Tusauum yctaHoBsieHbl TOCT 1.0 «MexrocygapcTBeHHasi cucteMa ctaHgapTu3auum. OCHOBHbIE NOJIOXEHUS»
n FOCT 1.2 «MexrocygapcTBeHHas cuctemMa ctaHgapTusayuun. CtaHaapTbl MeXrocyaapcTBeHHble, NpaBuaa
M peKkoMeHAauunm No MexXrocysapcTBEHHOW cTaHpapTusauuu. MpaBuna paspaboTku, NPUHATUS, O6HOBIEHUS
N OTMEHbI»

CBefeHnAa o ctaHpgapTe

1 NOATOTOBJ/IEH O6uwecTBOM C OrpaHMYeHHON OTBETCTBEHHOCTbK «KomnaHua EBpoBant» (00O
«Komnahusa EBpobanTt») Ha ocHOBe ouLManbHOro nepeBoja Ha PYCCKUI A3blK aHrN0A3bIYHOW Bepcumn yka-
3aHHOr0 B NYHKTE 5 fOKYMeHTa, KOTOPbIli BbINO/THEH ®efepanbHbIM rOCYyAapCTBEHHbIM 60 AXETHbIM yupexae-
HUeMm «Poccuincknii MHCTUTYT cTaHgapTulaumn» (Prey «NHCTUTYT cTaHgapTM3aymmn»)

2 BHECEH MexrocygapCTBeHHbIM TEXHUYECKUM KOMUTETOM MO cTaHgapTtusauun MTK 223 «Ynakoska»

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CcTaHgapTusauuui, MeTposiorum u ceptudukaymm
(npotokon ot 31 mas 2024 r. Ne 173-M)

3a NpuHATUE NporosiocoBanu:

KpaTKoe HanmeHoBaHne CTpaHbl KO,EI, CTpaHbl COKpaLLl,eHHoe HanMeHoBaHMe HalMoHa/IbHOIo opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no ctaHgapTusauun
ApmeHuna AM 3A0 «HauunoHanbHbI opraH no ctaHgapTM3aumm u me-

Tponorun» Pecnybnvkn ApmeHus

Benapycb BY FocctaHgapT Pecny6nukn Benapycb
Knprususa KG Kbiprei3ctaHgapT
Poccus RU PocctaHgapt
TamxukmucTaH T TampkukctaHgapT
Y36eknctaH uz Y36eKcKkoe areHTCTBO N0 TEXHUYECKOMY perympoBaHuio
4 Mpukasom defgepasbHOrO areHTCTBa N0 TEXHUYECKOMY PEeryimpoBaHuUi0 M MeTposiorny oT 21 UoHA

2024 1. Noe 864-cT mMexrocyaapcTBeHHbln cTaHaapT NOCT ISO/TR 16218—2024 BBegeH B AelicTBME B Kaye-
CTBe HauuoHanbHOro ctaHgapTta Poccuiickon ®epgepauynm ¢ 1 anpensa 2025 r.

5 HacTtoAawwnii ctaHgapt MAEHTUYEH MexAayHapogHoMmy AokymeHTy ISO/TR 16218:2013 «YnakoBka
N okpyxawwasa cpega. lNpoueccbl XMMMYeCKOro BoccTaHoBneHua» («Packaging and the environment —
Processes for chemical recovery», IDT).

MexayHapoAHbli AOKYMEHT paspaboTaH nogkomuTetoM SC 4 «YnakoBka M okpyxawwas cpega» Tex-
HMYECKOro KomuTeTa Mo ctaHgaptusauunm ISO/TC 122 «YnakoBka» MexAyHapoAHOl opraHuM3aumMm no cTaH-
faptusaunm (ISO).

HanmeHoBaHue HacTofuwero craHgapTa M3MEHEHO OTHOCUTENIbHO HaMMEeHOBaHWA YKa3aHHOro Mexay-
HapogHOro AoKyMeHTa ANna npuBegeHuna B cooTBeTcTBue ¢ FTOCT 1.5 (nogpasgen 3.6).

Mpn npuMeHeHUU HacToALWero ctaHjapTa pPeKkoMeHAyeTCA MCMNOoJ/b30BaTb BMECTO CCbIJIOYHbIX MEXAy-
HapoAHbIX CTaH4apTOB COOTBETCTBYKOLWME MM MEXIoCyAapCTBEHHble CTaHAapThbl, CBEAEHUA O KOTOPbIX NpU-
BefleHbl B ONOMHUTENIbHOM npuaoxeHun AA.

[JlononHWTeNbHbIE CHOCKM B TEeKCTe cTaHdapTa, BblfefieHHble KYypCUBOM, NPuBefeHbl ANA NOACHEHUS
TekcTa opuruHana

6 BBEAEH BITEPBbBIE
7 HekoTopble a/1leMeHTbl HACTOALWEero cTaHfapTa MOryT 6biTb 06bEKTAMM NaTEeHTHbLIX NpaB. MexayHa-

poAHaa opraHusauus no ctaHgaptusauum (ISO) He HeceT OTBETCTBEHHOCTM 3a yCTaHOBJ/IeHUE MNOANVHHOCTU
KaKnx-nmbo unm BCex TakMx NaTeHTHbIX Npas
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NHopmauna o BBeeHUN B feiicTBue (Npekpalw,eHun AeiicTBUA) HACcTOAULero craHjgapTa u msme-
HeHUli K HEMY Ha TeppuTOpPUM YyKa3aHHbIX Bbille rocygapcTB Ny6/nkyeTca B ykasaTensax HauuoHanbHbIX
cTaHjapToB, M3gaBaeMbIX B 3 TUX rocygapcTBax, a Takxe B ceTun HTepHeT Ha caiiTax COOTBeTCTBY-
LU NX HALMOHANbHbIX OPraHoB NO cTaHgapTu3aLum.

B cnyyae nmepecmMoTpa, M3MEHEHUS AN OTMEHbl HACTOAWEro cTraHgapTa COOTBeTCTBYHLWAA UH-
opmMmaunsa 6ygeT onybinmkoBaHa Ha opuuManbHOM MHTEpHeT-caliTe MexrocygapcTBEHHOrNo cogeTa no
cTaHgapTwusaunum, meTponoruy n cepTudunkaunum B kKaTanore «MexrocygapcTBeHHble cTaHgapTbi»

© 1S0O, 2013
© OdopmneHne. PrbyY «MHCTUTYT cTaHgapTnlaummn», 2024

B Poccuiickoit depepaumn HacToAWMA cTaHAAPT He MOXET 6biTb MOMHOCTLIO WK
YyacTUYHO BOCMPOM3BEAEH, TUPAXMPOBAH U pacnpoCcTpaHeH B KayecTBe ouLManbHOro

n3gaHus 6e3 paspelleHns degepasibHOrO areHTCTBa N0 TEXHUYECKOMY PETyIMPOBaHMI0
M MeTposioruu
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CopoepxaHue
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BBepgeHune

OnTummsaumsa MCNonb30BaHWSA pPecypcoB, pecypcocbepexeHne, MUHMUMMU3ALUSA BO3LENCTBUA HAa OKpPY-
Xatwluy cpeay SIBAAKTCA NPUOPUTETHLIMU BONPOCAMU C TOYKM 3pPEHUS YCTONUYMBOTO pasBUTUS. DTU Npuopu-
TeTbl NPUMEHUMbI TaKXe K YyNakoBOYHOW OTpac/iun. Yxe MHOTo feT 3Ta oTpacsb paspabaTbiBaeT MHULMATUBLI B
yKasaHHbIX HanpaB/feHnsAX, BKIKYasA BONPOChl KOHCTPYKLMMN YyNaKOBKW, OpraHn3aynmn N0rMcTuYeckom Lenoykm,
co3faHus cxem cbopa u nepepaboTku, pa3paboTKM TeXHOMNOrUiAi NOBTOPHOTO UCMNOMb30BAHUS YNAaKOBKU UK
nepepaboTkyn MCNONb30BaHHON (GbIBLWIEN B ynoTpebaeHnn) ynakoBKu.

Mo pasnNuMyHbIM NpuMYnHaM, BKAOYass pa3Hoobpasne yC/OBUIA B pa3HbiX CTpaHax M permoHax, BO3HUKIA
HeonpeneneHHOCTb M3-3a OTCYTCTBUA YETKMX M 06 EeNPU3HaAHHbIX onpeAeneHnit NCNoNb3yeMblX TEPMUHOB U
COOTBETCTBYHLWUX NPEUMYLLECTB Pa3/INYHbIX BapMaHTOB NOBTOPHOIO0 MCMNO/b30BaHusA/nepepaboTkn, CCbINIKU
Ha KOTOopble MOrNK 6bl BKAKYATLCA B HOPMATUBHbIE OKYMEHTbI (3aKOHO4ATEeNbCTBO) MU B MHAOPMALMOHHbIE
coo6LlleHNs 3anHTepecoBaHHbIX UL, U OpraHu3aLuunii.

ISO/TC 122/SC 4 paspabaTbiBaeT cTaHgapThl Mo onTuMmlaumm cuctem ynakoskm (ISO 18602), no no-
BTOPHOMY ucnosnb3oBaHutwo (ISO 18603), no nepepaboTke maTepuanos (ISO 18604), ytunmsauynm B aHepre-
Tnyeckmx uenax (ISO 18605) n no nepepaboTke opraHnyeckmum cnoco6om (ISO 18606). Ob6uwme TpeboBaHusa
No NPMMEHEHU BbllleyKa3aHHbIX CTaHAApPTOB B 06/1acTM YNakoBKU U OKpyXawuweli cpefbl YyCTaHOBMEHbl B
ISO 18601.

HacTtoawuii ctaHfapT pa3bsaCHAET HEKOTOpble acnekTbl KOHUEeNuUM «XMMUYECKOro BOCCTAHOBNEHUA»,
paccmaTpuBas UX C TOUKW 3pEHUS APYTUX BapuMaHTOB BOCCTAHOB/IEHWS U MOMOLLM MECTHbIM 3aMHTepecoBaH-
HbIM OpraHusaumsam (AuMuam) B onpefesieHUN Hanbosee NOAXOAALWEr0 B UX YCNIOBUSAX BapuvaHTa BOCCTAHOB-
nexHus/nepepaboTky Ha OCHOBE eAWNHOl TEPMUHOMNOIUN U eANHbIX 6a30BbIX TPe60BaHWN, YyCTAHOBMNEHHbIX A5
KaXAol TexHonorum BoccTaHoB/eHuUsA/nepepaboTku. HacTosAwmiA cTaHfapT COAEPXUT MeToAbl BOCCTaHOBe-
HUA XMMUYECKNX BELLECTB M3 UCNONb30BAHHO yNnaKkoBKW.
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M E X T O C Yy o A P C T OB E H H bl W C T A H O A P T

YMAKOBKA N OKPYXAIKOWAA CPEOA

Mpoueccbl BOCCTAHOBJ/IEHUA XUMUYECKUX BELWECTB

Packaging and the environment.
Processes for chemical recovery

Jata BBegeHuna — 2025—04—01

1 O6nactb NpUMeHeHUsI

HacTtoAawwnin ctaHgapT COAEPXUT pekomeHfauun nNo NPUMEHEHWI0O MPOLEeCcCCOB BOCCTAHOBMEHUA XW-
MMWYECKUX BELW,ECTB M3 MCNONb30BaHHON (6biBWEW B ynoTpebsieHnn) ynakoBku. B HEKOTOpbIX cryyassx npo-
LLeccbl BOCCTAHOB/IEHUA XMMMWYECKUX BeWecTB U3 MCMOMb30BaHHOW ynakoBKM paccMaTpuBalTCsA B KayecTBe
nepepaboTkn matepuanoB. HacToAwWwmMin ctaHgapT NPUMEHSAIOT K MCNO/Ib30BaHHON (OGbIBLWIEN B ynoTpebaeHnn)
ynakoBKe, XOTA yKa3aHHble npoueccbl MOryT MPMMEHATbCA Kak ANA WCNO/Ib30BaHHOW ynakoBKW, Tak v Ans
BOCCTAHOB/IEHUA APYrMX MatepuanoB Takoro xe tuna. NMpoueccbl BOCCTAHOB/EHUSA XMMUYECKUX BELLECTB U3
MCNOMb30BaHHOW YyMakoBKM NPUMEHAKTCHA K MOMMMEPHOW ynakoBKe WAW ynakoBKe Ha OCHOBe 6uomacchl U
MOTYT OCYLW,eCcTBAATLCA ABYMSA pasHbiMU cnocobamu:

- npoueccbl MO BOCCTAHOB/IEHWIO LEHHbIX XMMWYECKUX BelLecTB NyTemM Xumuuyeckoli nepepaboTkm uc-
No/b30BaHHON yNnakoBKu, HanpuMmep, 4To6bl BOCCTAHOBUTb MOHOMEPLI NonunatuneHtTepedTanata (MN3T, PET)
MeTOAOM rMAponn3a, rMuMKonmn3a Uam metaHosmsa; YTobbl BOCCTAHOBUTbL NPOAYKTbl HethTenepepaboTku (mac-
na, aupbl) C NOMOLWLLID KaTaAMTUYECKON peakuun uaMm nuponusa, a Takke 4Tobbl BOCCTAHOBUTb LEHHbIE
rasbl, HanpuMmep BOAOPOL, METOAOM rasudukaLnm; 4Tobbl BOCCTAHOBUTL KOKC, NPOAYKTbI HethTenepepaboTku
(macna, aupbl) 1 rasbl MeTogom hpakuMOHNPOBAHUS KOKCA;

- npouecchbl N0 NPAMOMY 3aMeleHN0 NCNONb30BaHHON YyNakoBKOW CbipbA MPUPOAHOIO MPOUCXOXAEHUS
6e3 xuMmmyeckoit 06paboTkn; Hanpumep, UCNONb30BAHHYIO NOSIMMEPHYI0O YNaKoBKY B BMAE X/10NbeB AONycKa-
eTca Mcnonb3oBaTb B JOMEHHO Neyn BMECTO KOKCa B Ka4yeCTBe BOCCTAHOBUTENA.

Mpumepbl W K1OYEBbIe XapakTepuUCcTNKN NPOLLeCCOB BOCCTAHOBEHNSA XUMUYECKUX BELLecTB NpUBeAeHbl
B npunoxeHunax A—E.

MpumeuaHne — B HacTosALEM CTaHAAPTE «XMMUYECKOE BOCCTAHOB/IEHME» 03HAYaEeT NPOM3BOACTBO XMMUYe-
CKMX BELEeCTB, MAEHTUYHBIX U OT/IMYAIOLLMXCSA OT UCXOAHOIO Cbipbsl, MCMO/Ib30BAHHOIO /1 NMPOV3BOACTBA YNAaKOBOYHbIX
mMaTepuanos, UM NPSMYH0 3aMeHy UCMO/b30BaHHO YNaKOBKOW Cbipbsi MPUPOAHOTO NMPOUCXOXAEHUS. BOCCTaHOBMEHHbIE
XMMUWYECKMe BeLLecTBa 4OMYCKaeTCs UCMONb30BaTh Kak OTAENbHO, Tak M B KAYECTBE PeakTMBOB B fasfibHEWLLEM XUMUYe-
CKOM CWHTe3e; HEMOCPEeACTBEHHO «HA MECTe» WU B fpYyroM NPOM3BOACTBEHHOM MpoLiecce.

2 HopmaTuBHbIE CCbIIKU

B HacToAwem cTaHgapTe MCNONb30BaHbl HOPMAaTUBHbIE CCbIJIKM Ha cnepylowue ctaHgapTol [4na gatv-
pOBaHHbIX CCbIJIOK MPUMEHAIT TONbKO yKa3aHHOe M3faHue CCbIJIOYHOro ctaHgapTa, AN HeAaTUPOBaHHbIX —
nocnegHee nsgaHue (Bknw4vasi Bce nameHeHus):

ISO 210671), Packaging — Vocabulary (Ynakoska. TepMUHbI 1 onpegeneHuns)

1) 3ameHeH Ha ISO 21067-1:2016 un ISO 21067-2:2015.

M3pgaHne odpuymnanbHoe
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ISO 18601, Packaging and the environment — General requirements for the use of ISO standards in the
field of packaging and the environment (¥YnakoBka u okpyxatwwas cpega. O6wune tpeb6oBaHNa K MCNOMb30Ba-
HUKO cTaHgapToB ISO B 06/1acT ynakoBKM 1 OKpyXxatouwieit cpepnbl)

3 TepMUHbI U onpefeneHvs

B HacTofAwem ctaHgapte npuMeHeHbl TepMuHbl no ISO 21067 mn ISO 18601, a Takke cnegywume tep-
MWHBI C COOTBETCTBYHOLWMMN onpeanesieHNAMNn:

3.1 BoccTaHOBNeHMne MOHOMepoB (monomer recovery): lNMpoueccbl BOCCTAHOB/IEHUA MOHOMEPOB, Ha-
npuMmep nyTem pasfiokeHns MCNo/b30BaHHON (ObiBLWEW B yNnoTpe6aeHNn) ynakoBKN.

MpumeyaHne — PaspabotaHbl MPOMbILWIEHHbIE MPOLECCHl M0 BOCCTAHOB/IEHUIO MOHOMEPOB, WCMOSb3Y-
eMbIX ANns npousBoacTBa nonuatuneHtepedtanara (M3T, PET), Hanpumep, gumetuntepedTtanata (AMT, DMT), 6wuc-
rnapokcnatuntepedtanarta (BraT, BHET) n atunernrnukons (3, EG) meTogom xmmuyeckoro pasnoxexusa MIT. Pa3spaba-
TbIBAIOTCA NPOLECChl MO BOCCTAHOB/IEHWIO MOHOMEPOB 13 CriefyroLmnx novMmepos: nonnkapooHart (PC), nonnamug (PA),
nonuctupon (PS) n nonumornoyHasa kucnota (PLA).

3.2 BoccTaHoOB/IeHNe HeTenpoaykToB (0il recovery): MNpoueccbl BOCCTAHOB/IEHNA NPOAYKTOB HedTe-
nepepaboTkn (HedpTeNpoAYKTOB) U3 MCNOMb30BaHHON (6biBWEW B ynoTpebneHnn) ynakoBku, Hanpumep mMeTo-
AOM pasfioXeHusa c Kkatanms3atopom uam 6e3 Hero.

3.3 BoccTaHOBNeHWe ras3oB (gas recovery): lMpoueccbl N0 BOCCTAHOBJ/IEHUIO ra3oB, UCMNOJIb3yeMblX B
XMMUNYECKON MPOMBbIWINIEHHOCTN B KavyecTBe Cbipba (BO4OPOA M MOHOOKCWA yrnepoja), Hanpumep MeToAOM
Kap6OoHM3aLUN N YaCTUYHOTO CXWUIaHUS NCNONb30BaHHON (6biBWEN B ynoTpeb/1eHUN) yNaKoBKN.

3.4 BoccTaHOBUTe/Ib B JIOMEHHbIX Nevax (reduction agent in blast furnaces): BewecTBo, oTAawuee
yrnepopg n Bogopoa ANa 3aMelLeHns Kokca Ucnosib3oBaHHOW (b6biBWeEW B ynoTpebaeHun) ynakoBKOn B JOMEH-
HbIX Meyax OS89 NPOM3BOACTBa CTasu.

MpumeyvaHune — B cTaHpapTHbIX npoueccax MpoM3BOACTBA CTa/IM KOKC WCMNO/b3YKOT B KayecTtBe
BOCCTaHOBUTENA.

3.5 cbipbe gnsa npou3BoacTBa Kokca (raw material for coke manufacturing): MpoaykT, o6pasywwuniics
npu 4acTUYHOM 3aMeLl,eHNN Yria Ha UCNOoNb30BaHHY (6bIBLYIO B ynoTpe6G/1eHnmn) ynakoBKy, YTOObl MONy4YUTb
Cblpbe, MCNO/MIb3yEMOE B KOKCOBbIX Neyax A/ NPOM3BOACTBA KOKca.

4 lMepeyeHb AENCTBYIOLWNX B3aMMOCBSA3aHHbIX CTaHAapTOB

Pa3nnyHble BapuaHTbl XMMUYECKOTO BOCCTAHOBJ/IEHUSA TakXe paccMaTpuBalTCA B HEKOTOPbIX cTaHap-
Tax, Hanpumep:

- ISO 15270 MnacTmaccbl. PyKoBOACTBO NO yTu/n3auuu OTXOAO0B njactmacc v nepepaboTke ux Ans
NOBTOPHOIO UCNONb30BaHUSA;

- 1SO 18601 YnakoBka u okpyxatuwasa cpega. Obwune TpeboBaHUa K UCNoNb3oBaHuUo ctaHgapTos I1ISO B
o6nacTn ynakoBKW W oKpyxatowelh cpegbl;

- ISO 18604 YnakoBKka WM okpyxawuias cpega. NepepaboTka maTtepunanos;

- 1SO 21067 Ynakoska. TepMUHbI 1 onpefesieHuns.

5 OnpepaeneHne AONo/HUTE IbHbIX TPe6oBaHWI K yrnakoBKe, CBA3aHHbIX
C BOCCTaAHOB/IEHMEM XMMWNYECKNX BELLECTB

OCHOBHbIM 06BEKTOM HACTOSILET0 cTaHapTa sIBAsSieTCA Ucnonb3oBaHHas (6biBwasi B ynotpeb6neHun)
ynakoBka. [Nnsi ya0BNeTBOpPeHUs NOTPeGHOCTEN KOHKPETHOrO pblHKA BO MHOMMX C/ly4yasix MCMOJ/Ib30BaHHYIO
YyNakoBKY NPUMEHSIIOT B NMPOLECCE BOCCTAHOBMEHUS XMMMUYECKMX BELLeCTB B COYETAHWUU C APYTUMU (ppakuu-
MW MaTepuasioB TOrO Xe Tuna, YTo M MaTepuasnbl yKkazaHHOW ynakoBku. [M03TOMy Mpouecchl, ONUCaHHble B
HacToslWeM cTaHagapTe, He OrpaHMYMBAIOTCA Ha NPakTUKE UCMNO/Ib30BaHHO YNaKoBKOIA.

Kaxablii BapuaHT BOCCTAHOB/IEHUA MMeET COOGCTBEHHbIe TEXHUYECKME TpeboBaHWs, HaNpuMep Konuue-
CTBO MaTepuasioB, MakCMMasbHbili YypOBEHb 3arpsA3HeHns U T. 4. OnpegenieHHble MaTepuasnbl MOryT oka3aTbCs
HECOBMECTUMBIMU C HEKOTOPbLIMK MpoL,eccamn BOCCTAHOBMEHUS XUMUYECKUX BellecTB. MpU HaNMyMm 3Hauu-
TeNbHOTO KO/MyecTBa Takux MaTepuanoB cfeayeT NMPOBECTW npejBapuTesibHyld 06paboTky Ana yaaneHus
HECOBMECTUMbIX MaTepuasnos, YToGbl N36exaTb YyKazaHHbIX Npo6nem.

2
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6 MpurogHOCTb A/151 NpoLecca BOCCTAHOB/IEHUSA XMMUYECKUX BELLECTB

BoccTaHOB/IEHME XMMMWYECKUX BELLECTB SABAAETCSA AOMNO/IHUTENbHLIM CNOCO60OM nepepaboTkm maTepua-
noB. Ecnv ncnonb3oBaHHY ynakoBKY, T. €. UCXOAHbIA MaTepuan, cobuparT OTAENbHO [T. €. KaK O4HOPOAHbI
(MoHO) maTepuan], ncnonb3oBaHHaa ynakoBka npurogHa An8 mMexaHuyeckoil nepepaboTku. Ansa 6yTbiNOK K3
M3T gonyckaeTca XMMmMyeckoe BOCCTAHOBMEHUE 4O MOHOMepa, 4TO6bl NONYUYUTb BbICOKOKAYeCTBEHHble MIT-
cMosnibl. BecneHeHHbIn nonuctupon (PS) npu OTCYTCTBMW 3arpsa3HeHWin gonyckaetcs nepepabatbiBaTb Mexa-
HWYeCKUM cnoco6om, a Npu HaaMuum 3arpsA3HeHMs Takoil maTepuman UCNONb3YKT Kak Cbipbe A/ BOCCTaHOB-
NeHNs XumMun4yecknx sew,ects. Ecnm ncnonb3oBaHHYK ynakoBKy npu cbope B KayecCcTBe Cbipbs He pasfenswT
no matepuanam (1. e. cobupalT Kak CMelwaHHble maTepuanbl), TO Takoe Cbipbe MCNONb3yeTcAa B npouecce
XMMMNYECKOro BOCCTAHOBMEHUSA, OTAMYalKleMcsa OT npouecca BOCCTAHOB/EHUS MOHOMepPOB. B Takmx npouec-
cax BOCCTaHOBMEHUSA WUCMOMb3YEeTCS LWMPOKNIA CNEKTP NMPUTOAHbLIX MaTepuanos (Cbipbs), CMeLWaHHbIX UaN 3a-
FPA3HEHHbIX, NPX YCAOBUMN, YTO MaTepnan He BAMSAET Ha paboTy M NPON3BOAMTENBHOCTL 060pyAOBaHUSA.

Mprmep NucTa NpoBepKU ANA OUEHKW NPUBEAEH B NpuioxeHun F

MpumeuaHune — [ns yKkasaHHbIX NPOLLECCOB HambBosee NOAXOAALMM ChbipbeM SIBAISOTCSA naacTMacchl. B To
X€e BpEeMsi, eC/i He CO3[alTCs NPensaTCTBUA paboTe M NPOM3BOAUTENIbHOCTM 060pYy0BaHNSA, AONYCKAETC BKIOUYEHME B
npoLecc maTepuasioB Ha OCHOBE BGMOMACCh!, TakuxX Kak ApeBecuHa, Gymara v BO/IOKHO.
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MpunoxeHue A
(pekomeHgyemoe)

MpumMmepbl BOCCTaHOB/IEHUA MOHOMepoB U3 MN3T

A.1 Matepunan

Noboli npoaykt us M3T, BkIYas OYTblIKA, NNEHKY, BOJIOKHO W TKaHb, AOMNyCKaeTCsA UCMNOMb30BaTb AN BOCCTa-
HOB/IeHNS MOHOMepoB 13 M3T. Mcnonb3oBaHHble 6yTblIkn U3 MIT ABNAKTCA Hanbonee pacnpoCTpaHeHHbIM UCXOAHbLIM
MaTepuaniom gns 3Toro npouecca. Vicnonb3oBaHHble 6yTbinkM 13 MIAT copTupyloT nepes 06paboTKoNA.

A.2 lMpouecchl pa3noxXeHns

B npomblIwneHHbIX npouyeccax 6yTbikn u3 MNI3T n3MesibyatoT, MOKT M cylaTt ana nosyyvyeHusa MN3T-xnonbes (hnek-

Cbl), kaK NokasaHo Ha pucyHke A.l, O Hayana pasfioXeHWUs Ha BTOPOM 3Tane. 3arpsisHeHus, Kak NpaBu/io, yAansawT npu
nonyyYyeHnn xnonoes (QneKchbl).

PucyHok A.1 — TlpepgBaputencHas ob6paboTtka [nonyyeHue M3T-xnonbes (dhekcol)]

Pa3paboTaHbl ABa npouecca pasfoXeHUs, a UMEeHHO [/IMKONN3 U MEeTaHOo/IN3, Kak Noka3aHo Ha pucyHkax A.2 n A.3,
COOTBETCTBEHHO.

PucyHok A.2 — Tlpouecc rnukonmsa

B npouecce rnvkonusa cmecb MN3T-xnonbeB (PNeKcbl) U ITUIEHINIMKOMA HarpesaloT A0 pasnoxeHua M3T. B xone
3TOro npouecca BOCCTaHaB/MBaeTcs Gr/c-ruapokcuatuntepedtanaT (BraT). BoccTaHoBNeHHbIt BIIT o6ecupeunBatoT,
KpUCTaNNn3yoT, OUNbLTPYIOT 1 3aTeM NOABEPralT MOMEKYIAPHON ANCTUNNALMK, YTOBbI MONYYUTb YUCTbIA BrIT. YncToiit

BIr'aT HenocpeACTBEHHO MCMNOMbL3YIOT A8 nonnmepusauun MNMI3T-cMonbl. DTUNEHIZINKOIb BOCCTaHaBNMBAETCA B npoLecce
nonumepusauun.
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PucyHok A.3 — Tlpouecc metaHonmsa

B npouecce metaHonusa cmecb M3T-xnonbeB (hNeKCcbl) U MeTaHOMa HarpeBalwT A0 pasnoxeHusa MIT. B atom
npouecce BocCTaHaBnmBaeTcs aumeTtuntepedTanart (AMT). BoccTaHoBneHHbIi AMT ob6ecuBeunBaloT, KpUCTaUT/IM3YIOT,
GUNbLTPYIOT 1 nonyyarT yncTtoln AMT. YucTeii AMT npeobpasytoT B UMCTy0 TepedTaneByto kucnoty (TOK, TPA) u me-
TaHon. T®K npespawaetcsa B BI'3T npu gob6asneHnn aTUNEHTINKONSA, NPUMEHSAEMOro Ansa nonumepusauum MN3T-cMosbl.

STWNEHINIMKO/Ib BOCCTAHAB/MBAETCS B MPOLECCE MOSIMMEpPU3aLNN.
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MpunoxeHve B
(pekomeHgyemoe)

Mpumep BOCCTAHOB/EHUS HEPTENPOAYKTOB

B.1 Marepwuan

Jliobble opraHuyeckne matepuansl, BKIKOYaA naacTMacchbl ¥ mMarepuanbl Ha OCHOBe 6GuMoMacchl, JOMnyckaeTcs Wc-
nonb3oBaTh A1 BOCCTAHOB/IEHNS NPOAYKTOB HedhTenepepaboTku (Hedptenpogykros). CobpaHHas WM OTCOPTUPOBAHHasA
ncnosib3oBaHHas (6biBLIAA B yNOTPEOAEHNN) ynakoBKa SIBNSIETCA Hanbonee pacnpoCTpaHeHHbIM UCXOAHbIM MaTepruasioM
Ana atoro npouecca. [ 3TOro npouecca MOXeT NMPUMEHATLCA CMeLllaHHaa W crierka 3arpsasHeHHas Mcnosib3oBaHHas
ynakoBka.

MpumeyaHune — T[lnacTmacchl SBAATCA Hauboslee NOAXOAAWMMKW Matepuanamu ans atoro npouecca. Jo-
NnycKaeTCcsa BK/IOYEHME B NPOLLECC TakMX maTepuasioB Ha OCHOBe GMoMacchl, kak JpeBecuHa, bymara v BOSIOKHO, €C/IN OHU
He co34atoT NPensATCcTBUiA Ana paboTel IKCTpyAepa ¢ dhyHKumen yganenmsa xnoposogopoga HCI.

B.2 lMNMpouecc

BoccTtaHoBneHe NpoayKToB HehTenepepaboTkm — 3TO MPOLLECC WU3B/IEYEHUSI BbICOKOKAYECTBEHHbIX HedTenpo-
[AykTOB (YrNneBofopOAHOro Macsa) U3 UCMo/Ib30BaHHON YNakoBKW NOJ, BO3AeiCTBMEM BbLICOKMX Temnepartyp (B MHEPTHOM
cpefe) c kaTanuzartopamu unn 6e3 Hux. B AnoHumn paspaboTaHbl U NPUMEHSAIOTCA HECKONbKO MpoLeccoB. TUNOBOW Mnpo-
Lecc nokasaH Ha pucyHke B.1.

MpeaBapuTenbHas
o0b6paboTka Ha aKcTpyaepe
Ansa ynanenus HCI

Mcnonb3oBaHHas yrnakoBka
{ncxopaHbIii maTepuan)

PucyHok B.1 — TunoBoi npoLecc cuctembl BOCCTAHOBNEHMS HepTenpoayKToB

Vcnonb3oBaHHY0 yNakoBKy CHavyasna NnoMeLLaloT B 9KCTpyAep A1a yganenus xnopa. Mpu cxuraHum obpasytoLerocs
rasa, HCI BoccTtaHaBnuBaeTcsa A1a nepepaboTkn. B npouecce ncnonb3yeTcs TeN0, BblAENSOWEECS Npy CKuraHun. Pac-
nnas/IEHHYI0 NaacTMaccy nocne aKcTpynepa BBOAAT B NUPO/U3HbIA KOTEN AN pasfioxeHus noanmepos. [na nonyvyeHuns
BbICOKOKAQYeCTBEHHOIO Macsa (HeTenpoayKToB) NPOAYKTbl OXNaXaloT, Torja Kak ra3oBble KOMMNOHEeHTbl 06beAnHAITCA
C rasom, nonyyaembiM U3 aKcTpygepa. OcTaTtok B MMPOSIM3HOM KOT/Ie, Ha3biBaeMblii KOKCOBbIM OCTATKOM, UCMONb3YIOT AN
pekynepauun aHeprnu.

B.3 NpumeHeHue
13BNneyeHHoe BbICOKOKAYECTBEHHOE MAac/i0 MOXET 6bITb MCMO/b30BAHO BMECTO TSXENO0ro He)TAHOIO mMacna B Ka-
yecTBe XMMMNYECKOro Cbipbs WX TOM/MBA.

MpumevyaHne 1— Cnepyer yyecTb, YTO MPOLLECC BOCCTAHOBMEHMA HedTenpoaykToB (Macen) MOXeT 6biTb
MeHee 3(pheKTUBHBIM, YEM ApYr1e MpoLecchl BOCCTAHOBNEHNSA. B yka3zaHHOM npouecce YacTb UCMO/b30BaHHOW ynakoBKu
YTUNU3MPYeTCs B 3HEpreTuyeckux Lensx ans obecneyeHuss npouecca sHeprueii. Takum o6pa3om, BCS MCMNOSb30BaHHas
ynakoBKa HVKOrga He BOocCTaHaBnuBaeTcs B BuAe HedTenpoaykTos (Macen). MNMpouecc BOCCTaHOBIEHNA HedTenpoayKToB
(macen) meHee npegnoyvTUTENbHLIN, Yem apyrne, 6onee ahPEKTNBHbIE MPOLLECCHI.

MpumeyaHune 2— PasnoxuBLUNAcS ra3 U HeITenpoAyKTbl UCMOMb3YIOT Kak TOMIMBO UM XUMUYECKOE CbIpbeE.
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MpunoxeHune C
(pekomeHgyemoe)

Mpumep BOCCTaHOB/EHUA rasa

C.1 MaTtepunan

Nio6ble opraHuueckne MaTepuasibl, BKIOYas NaacTMacchl M MaTepuasibl Ha OCHOBE GMOMAcChl, [OnycKaeTcsi uc-
no/sib30BaTh ANA M3BnevYeHus rasa. Co6paHHas v 0TCOPTUPOBAHHAA MUCMOMb3oBaHHasA (6biBlIAs B yNnoTpe6aeHnm) ynakos-
ka ABAeTCA Haubosiee pacnpoCTpaHEHHbIM WCXOAHbIM MaTepuanoM Afs 3Toro npouecca. s 3Toro npouecca MoxeT
NPUMEHATLCS CMELIaHHas 1 c/ierka 3arpsi3HeHHasi MCnosib30BaHHas ynakoBka.

C.2 lMNpouecc

B npombIlWIeHHbIX Npoueccax BOAOPO4 NoayvaloT nyTem KpekuHra npupogHoro rasa wnm Hedtu. Mpu BoccTaHOB-
NleHMn rasa U3 UCNoJsib30BaHHOW YNakoBKW, Takas ynakoBka 3ameHsieT 3TW BuAbl Cbipbs. TUNOBOW MNpoLecc nokasaH Ha
pucyHke C.1.

PucyHok C.1 — TunoBOI npoLecc CMCTeMbl BOCCTAHOB/IEHMSA rasa

Mcnonb30BaHHY0 YNakoBKY rasudduuupyloT B HU3KOTEMMEepaTypHOil neun B MHepTHOI cpefe. KOKCOBbIi ocTaTok
CXKMraloT, UCMO/b3ys KUCOPOA, ANs o6ecnedveHnss npouecca aHeprueii. 3aTtem oTxoasuime rasbl 06pabaTbiBalOTCSA Napom
B BbICOKOTEMMEepaTypHoii neun ans nosyyeHus LEHHbIX ra3oB (BOAOPOA, MOHOOKCUA yriepoda U T. Ai.), UCMO/b3yeMblX B

Ka4yecTBe CblpbA B XUMUYECKOW MNPOMBbILLTIEHHOCTMH. LLinak OT cXuraHus ocTaTkoB NCNONb3YKT ANA BOCCTAHOB/EHUA pea-
KX metasiszioB U T. M.

C.3 NpumeHeHne

Mony4yeHHble B NpoLecce BOCCTAHOB/IEHUS rasbl UCMOJb3YHOT B KAYECTBE UCXOAHOrO ChbipbA A1 NPOM3BOACTBA aM-
MUaka n opraHn4eCkux XxXMmMmnyecknx BeLLecTB.
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MpunoxeHue D
(pekomeHgyemoe)

Mprvmep BOCCTaHOBUTENSE B AOMEHHbIX Meyax

D.1 Matepuan

NMo6ble opraHuyeckme maTepuansl, BKIOYAs MaacTMacchl ¥ Matepuanbl Ha OCHOBe GMOMAacChl [OMycKaeTcsi uc-
no/ib30BaTb B KAYecTBe BOCCTAHOBUTENSI B AOMEHHbIX Neyax. Co6paHHas 1 0TCOpTMpPOBaHHas 1cnonb3oBaHHas (6biBluas
B ynoTpe6eHnn) ynakoeka siBfsieTcs Haubosiee pacnpocTpaHeHHbIM WCXOAHbIM MaTepuasiom Ans 3Toro npouecca. 4ns
3TOr0 MpoLecca MOXET NPUMEHSITLCA CMellaHHas U Crerka 3arpsi3HeHHasl UCnosib30BaHHas ynakoBKa.

D.2 Mpouecc

B cTaHgapTHbIX Npoueccax Npon3BoACcTBa CTasiM B KAYeCTBE BOCCTAHOBUTESA UCMO/b3YHT KOKC. Pa3pa60TaHb| npo-

MbILL/IEHHbIE MPOLECCHI, B KOTOPbIX KOKC 3aMEHEH Ha UCMO/Ib30BaHHYO YNakoBKy. TUMOBOI NpoLecc nokasaH Ha PUCYH-
ke D.1

PucyHok D.1 — TunoBoi npouecc NpMMEHEHUS UCMO/Ib30BaHHOM yNnakoBKM
B KayecTBe BOCCTaHOBWUTENS B JOMEHHOWN neyn

Vcnonb3oBaHHY0 yNakoBKy COPTUPYHOT, 4Tobbl yaanuTb MBX u gpyrue npumecu. OTcopTupoBaHHbIin MBX obpaba-
ThIBalOT BO BpallaoLeiica neyn ¢ KOKCOM, YTobbl yaanuTb xnop. asbl, 06pasylouimecs Bo Bpallaloleica neyn, cxuraior,
ytobbl BoccTaHoBUTL HCI. TBepable BellecTBa (KOKC M KOKCOBbIA OCTATOK) WCMOMb3YOT B KauyecTBe BOCCTAHOBUTENSA B
[JOMeHHbIX nevax. Mocne Toro, Kak MNBX (gpyrve nnacTtMacchl) OTCOPTMPOBAHbI, UCMOJIb30BAHHYI0 YNaKOBKY W3MesbyaloT
1 pasfenaT AnA NpuMeHeHNs B Ka4ecTBe BOCCTAHOBUTE/IA B [JOMEHHbIX nedvax Asa npousBoAcTBa CTasin. HacTb Cbipbs,
BBE/IEHHOIO B JOMEHHbIE Neyun, npeobpasyeTcs B OMEHHbIV ras, npUMeHsieMblii 4515 BbIPaboTKN 3HEPTUN.
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MpunoxeHue E
(pekomeHgyemoe)

Mpumep cbipbsA AN NTPOM3BOACTBA KOKCa

E.1 MaTtepunan

Nio6ble opraHuyeckne matepuasnsl, BKIoYas naacTMacchl M maTepuasibl Ha OCHOBe 6uoMacchl gonyckaeTcs uc-
no/ib30BaTh B KAUECTBE Cbipbsl ANA NPOKU3BOACTBA Kokca. Co6paHHyi0 M OTCOPTUPOBAHHYIO UCMO/b30BaHHY0 (6bIBLUYIO B
ynoTpe61eHnn) ynakoBKy MOXHO NPUMEHUTL B KAYECTBE UCXOAHOrO MaTepuana s 3Toro npouecca. [na aToro npouecca
MOXeT NMPUMEHSITbCSA CMeLlaHHasl U c/ierka 3arpsisHeHHasi UCMo/ib30BaHHas yrnakoBkKa.

E.2 Mpouecc

Pa3pa60TaHb| NPOMbILL/IEHHbIE NPOLLECChl, B KOTOPbLIX Yroslb YaCTUYHO 3aME€HEH Ha UCNO/1Ib30BaHHYK ynakoBKYy, AN1A
NnpMMEeHeHNA B Ka4YeCTBe CbipbA B KOKCOBbLIX nMeyvax ansa npon3BocTBa KOKca. Tunosoli npoLecc rnokasaH Ha pucyHke E.1.

PucyHok E.1 — TunoBoii Npouecc A8 UCMOMb30BaHUS YNAKoBKM B KAYeCTBe Cbipbsi A/151 KOKCOBOW neumnl)

Mcnonb3oBaHHylo YNakoBKy cHauasna copTupyloT ans yganeuus NBX u metannos. Ana 6ecnepe6oiiHoii pa6oThbl
cMecuTens (nactukatopa, MUKCepa) nepes 3amellunBaHuem crefyeT yAanuTs MeTa bl 3aTeM UCMO/b30BaHHy yna-
KOBKY BBOAAT B CMecuTesb (NaacTukatop, MUKcep) Ans o6pa3oBaHus arioMepartoB. Arfiomepatsl MOMeLalT B KOKCOBYIO
neyb c yrnem. Arnomepatbl U3 UCMOJ/Ib30BAHHOI YNakoBKM Kap6OHM3MPYIOT B MHEPTHOI cpeae ANs 06pa3oBaHus Kokca.
a3 1 macno (HedTENPOAYKTbI) MOC/E PA3OXEHNS UCMONL3YIOT B KAYECTBE TON/MBA A1 BbIPAbOTKM SHEPrUn UM B Kade-
CTBE XMMUYECKOTO Chbipbsl AN NacTMacc U T. 4.

1) YnakoBKa UCnonb3yeTcsl Kak MCTOYHUK Cbipbsi ANt NPOM3BOACTBA YKAa3aHHON HA PUCYHKE XMMWUYECKO NpoayK-
UMW, PUCYHOK UNNIOCTPMpPYeT UCNONb30BaHWe MoSlyYeHHOM 13 ynakoBKM NaacTMacchl U pacnpejeneHme naacTmacch
KaK Cblpbsi 415 NPOU3BOACT Ba XMMMUUECKOW NPOAYKLMN.
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MpunoxeHne F
(pekomeHgyemoe)

JIVCT NpoBepKN NPUTrOoAHOCTM YNaKOBKWU A5 NpoLecca XMMUYECKOro BOCCTaHOBJ/IEHUSA

JoKkymeHT
MaeHTndmkauma ynakosku

YacTb(n) ynakoBku, npegHasHa-
yeHHas(ble) oNns BOCCTaHoOBNe-
HUS XMMUYECKMX BeLecTB

MnaHupyeMblii Npouecc BoccTa-
HOB/IEHUST XMMUYECKNX BELLEeCTB

MnaHupyemblii pesynbtat/nprme-
HeHuve npouecca

F.1 OueHka

1 OnncaHne nNaaHUpPyemMoro rnpo-
Lilecca BOCCTaHOB/IEHUA XUMUNye-
CKNX BeLecTB

2 TpeboBaHusa K cbopy 1 copTu-
poBke

3 TpeGoBaHus K npoueccy
BOCCTaHOB/IEHUS XMMMUYECKUX
BELLECTB

4 3akntoueHne o NPUrogHoOCTU

JOoKymeHT
MaeHTndmkaumna ynakosku

YacTb(1) ynakoBku, npegHasHa-
yeHHas(ble) oNs BOCCTaHoBe-
HUA XMMUYECKMNX BeLLecTB

MnaHupyeMblii Npouecc BoccTa-
HOB/IEHUST XMMUYECKNX BELLeCTB

MnaHupyembiii pe3ynbTat/npume-
HeHVe npoLecca

CornacHo BbllleyKa3aHHbIM pe3ynbTataMm OLEeHKW, faHHas ynakoBka COOTBETCTBYET Tpe6OBaHI/IF|M HacToAwero

cTaHpapTa.
VHbopmauma o noctasLimke
[ol7e]
[JomkHocTb
OpraHusauus
MouToBbIt agpec
lopog
[ata

10

OnucaTb npolecc, HanpuMep, cxemaTuye-
CKUii 0630p, 6/10K-CXemMa, BXOAHble faHHble
N BbIXOAHblIE AaHHblIe

MepeyeHb TpeboBaHwWii, Hanpumep, TpeboBa-
HMe K Ha/muno onpefeneHHol oM KOHKpeT -
HOro MaTepuana, nageHTudukauma npm co-
pTVpOBKE U T. A

MpumeHseMble MaTepuasnbl, He06X0AMMOCTb
B NpeABapuTenbHOl NnoaroToBke/obpaboT-
Ke, HenpurogHble (yxyalatwoLuime npouecc)
MaTepuanbl, 3arpsi3HeHnss U T. A

MpurogHa/HenpurogHa

CtpaHa
Mognuck

YKa3aTb, KaK BbINOMHALT -
cs TpeboBaHus

Yka3aTb, Kak BbINOJIHAT-
ca TpeboBaHus



FOCT ISO/TR 16218—2024

MpunoxeHve JA
(cnpaBo4HOE)

CBefeHUs 0 COOTBETCTBUM CChINTIOUYHbIX MeXAYHapOoAHbIX CTaHAApPTOB
MEeXrocyaapCTBEeHHbIM cTaHAapTam

Tabnuya [OA 1

O603Ha4YeHne CCbISIOYHOTO CTteneHb O603Ha4YeHne 1 HauMeHoBaHne cooTBeTCTBYlOWErO
MexXxayHapogHoro ctaHgapTta COOTBETCTBUA MeXrocygapCTBeHHOro ctaHgapTa
ISO 18601 HOT FOCT ISO 18601—2023 «YnakoBKa W OKpyxarwliaa cpeja.
O6wume TpeboBaHNa K NCNOb30BaHNO cTaHAapToB ISO B 06-
NacTn ynakoBKU 1 OKpyXalollen cpepbl»
ISO 21067 — M)

* COOTBETCTBYIOLLMI MeXrocyapCTBEHHbI CTaHAAPT OTCyTCTBYET. [J0 ero NpUHSATAS PeKOMeHAYEeTCsl UCNOMb30-

BaTb NEPEBOJ Ha PYCCKMii A3bIK JaHHOTO MeX/AyHapoAHOro cTaHaapTa.
MpumeuyaHune — B HacTosAWei TabnuLe MCNONbL30BAHO Creaytolee YC/I0OBHOE 0603HAYEHE CTENeHn Co-

OTBETCTBMA CTaHAapTOB:
- FOT — naeHTUYHbIN cTaHaapT.

1) AeictByeT TOCT 17527—2020 «YnakoBka. TepMuHbl ¥ onpefeneHnsa», HeaksuBaneHTHbln 1SO 21067-1:2016 n

ISO 21067-2:2015..

n
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(1]

(2]

(8]

(4]

12

Bnénunorpaguna

ISO 17422, Plastics — Environmental aspects — General guidelines for their inclusion in standards (IMnactmacceol.
3konoruyeckne acnektbl. O6LWMe pekoMeHAaunM No NPUMEHEHNI0 B CTaH4apTax)

Italy — UNI E1325602H, Plastic raw-secondary materials — Blends of heterogeneous plastics based on polyolefins
from industrial residue and/or from post consumer materials to be used for reducing processes in blast furnace —
Part 17: Requirements and test methods (under development) [BTopnyHOoe cbipbe U3 naactmaccbl. CMecu retepo-
FeHHbIX NjacTMacc Ha OCHOBe NonnoserHOB M3 OTXOA40B MPOU3BOACTBA W/MAWM OTXOAOB MOTPe6neHns, NpUMeHs-
eMble B Mpoueccax BOCCTAHOB/EHMS B LOMEHHbIX neyax. YacTb 17. TpebGoBaHUS 1 METOAblI UCMbITaHWi (Ha cTagmm
paspaboTku)]

Italy — UNI E1325602I, Plastic raw-secondary materials — Blends of heterogeneous plastics based on polyolefins
from industrial residue and/or from post consumer materials to be used for conversion into liquid and/or gas fuel —
Part 18: Requirements and test methods (under development) [BTopnyHOoe cbipbe U3 naactmaccbl. Cmecu retepo-
FeHHbIX MJacTMacc Ha OCHOBe NonnoneduHOB M3 OTXOLOB MPOU3BOACTBA W/MNM OTXOLOB NOTPEe6IEHUs, KOTopble
npegnonaraeTca NPUMEHUTb B MPOLEcCcax BOCCTAHOB/EHUA B AOMEHHbIX neyax. Yactb 18. TpeboBaHua 1 MeTOAbI
ncnbiTaHnin (Ha ctagun paspadoTkm)]

UNEP, Converting waste plastics into a resource. Compendium of technologies 2009 (Mpeo6pa3oBaHne 0TX040B
nnacTmacc B cbipbe. CnpaBoYHUK TexHoormii 2009)
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