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MNpepgucnosune

1 NOATOTOBJ/IEH depepanbHbiM rOCyAapCTBEHHbIM OIOAXETHbIM yuypexgeHneMm «POCCUNCKMA NHCTU-
TyT cTaHgaptusaunn» (Prby «PCT») Ha oCHOBe COOGCTBEHHOrO MNepeBofia Ha PYCCKMIA A3bIK aHITOA3bIYHON
Bepcuun crtaHgapTa, ykasaHHOro B nyHkre 4

2 BHECEH TexHuyeckum komuteTom no ctaHgapTtusaumn TK 230 «MMnacTtMacchl, nosiMMepHble MaTepu-
anbl, MeTofbl UX UCMbITAHUN»

3 YTBEPXAEH W BBEAEH B ,D,EI7ICTBVIE Mpukazom ®epepanbHOro areHTCTBa MO TEXHUYECKOMY
perynupoBaHunio 1 metponornm ot 23 ceHTsabpa 2022 r. Ne 990-cT

4 HacToAwwui cTaHAapT WAEHTUYEH MexayHapoaHomy cTaHgapty MCO 14852:2021 «OnpegeneHue
CnocobHOCTM nacTMacc K NOSIHOMY aspobHOMY 6MONOrMYecKOMy pas3fnioXeHuo B BOAHONM cpepe. Metopg c
npUMeHeHWeM aHasin3a Bblgensemoro guokcuga yrnepoga» (ISO 14852:2021 «Determination of the ultimate
aerobic biodegradability of plastic materials in an aqueous medium — Method by analysis of evolved carbon
dioxide», IDT).

HanmeHoBaHue HacToAuWwero craHgapra M3MEHEeHO OTHOCUTEsIbHO HaMMEeHOBaHWA YKa3aHHOro Mexay-
HapoAHOro ctaHgapTa Ans npuBepeHus B cootseTcTteume ¢ FTOCT P 1.5—2012 (nyHKT 3.5).

Mpun NnpuMeHeHUn HacTosAWero craHgapTa peKkoMeHAyeTCA MCMNO0/b30BaTb BMECTO CCbIJIOYHbIX MexXay-
HapofHbIX CTaHAAPTOB COOTBETCTBYHOLWME UM MEXrocyAapCTBEHHble CTaHAapTbl, CBEAEHNA O KOTOPbIX Npwu-
BefeHbl B 4ONONHNUTENbHOM NpuaoxeHun LA

5 BBEAEH BIEPBbIE

6 HekoTopble 3/IeMeHTbl HacTOsUWero ctaHgapra MOryT ABAATbCA 06beKTaMun NaTeHTHbIX npas

MpaBuna NnpUMeHeHNA HaCTOoALLEro cTaHjapTa YCTaHOB/EHbl B CTaTbe 26 defepasibHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-®3 «O cTaHgapTu3aunm B Poccuiickon depepauun». MIHpopmauns o6 ns-
MEHEHMAX K HAacToALleMy cCTaHgapTy Ny6ankyeTCcs B eXerogHoM (Mo COCTOSAHMIO Ha 1AHBapsa TeKyLlero
roga) MHQOpPMaUMOHHOM yKasaTene «HauuoHasibHble CTaHA4apThi», a ohuymanbHbli TEKCT U3MEHEeHWUN
N NONpPaBOK — B eXeMeCAYHOM MH(OPMALMOHHOM yKasaTene «HauuoHanbHble cTaHgapThi». B cnyyae
nepecMoTpa (3aMeHbl) UM OTMeHbl HaCTOALWEro cTaHjgapTa cooTBeTCTBYLWee yBegomneHne byaeT
ony6/IMKOBaHO B GAMKailieM BbINYCKE €XEeMeCAYHOro MHGOPMaLNOHHOIo ykasaTens «HauuoHasbHble
cTaHgapThl». CooTBeTCTBYyWLWAasa UHpopMmauns, yBefoMeHne U TEeKCTbl pasMeLLalnTCca Takke B WH-
hopMaLMOHHONM cucTeMe 06Lero nosib3oBaHnsa — Ha opmumManibHOM cainTe ®defepasbHOro areHTCcTBa Mo
TEeXHUYECKOMY perympoBaHunio 1 MeTponorum B ceTu NMHTepHeT (Www.rst.gov.ru)

© 1S0, 2021
© Odopmnenne. dreyY «PCT», 2022

HacTosiwuii cTaHgapT He MOXeT GbiTb MNOMIHOCTHLIO WM/IM YAaCTUYHO BOCMPOM3BEEH, TUPAXUPOBAaH M pac-
NpocTpaHeH B KauecTBe opuLMaNbHOIO U3gaHusa 6e3 paspeweHua defepasbHOro areHTCTBa No TEXHUYECKO-
My peryfimpoBaHui 1 MeTposiorum
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BeepneHune

C pocCTOM MCNOMb30BAHUA MNaacTMacc MX BTOPUYHOE MCMONb3OBaHWE W yTuausauusa crann cepbes-
HoW mpo6nemoii. B nepByl oyepefb cnefyeT cnoco6CTBOBaTb BTOPUYHOMY MCMONb30BaHMio. Kak oAuH u3
BO3MOXHbIX BApMaHTOB peleHnNss Takux 3Konornvyecknux npobnem nosBASTCA GMONOrMYeckn pasnaraembie
nnactmMacchl. I/I3,qen|/|ﬂ M3 nnactmMacc unan ynakoBo4dHble MaTepuanbl, oTnpaBadeMble Ha npeanpuaTtma no
KOMMOCTMPOBAaHWIO, AO/MXHbI OGbiTb NOTEHUManbHO 6Guonornyeckn pasnaraembimu. CnefoBaTesibHO, OYEHb
BaXXHO onpeAenuTb NOoTeHUManbHylo 6nopasnaraeMocTb Takux mMatepuasnoB U Nonyuntb obuiee npepcrasne-
HMe 06 ux moTeHuManbHOl 6GuopasnaraeMocTu.
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HALULMWOHANBbBHbBIN CTAHAAPT POCCUWNCKOW SGELEPALWNU

MAACTMACCHDI

OnpepneneHne cNOCO6GHOCTU K MOIHOMY a3po6HOMY GMOSIOTMUYECKOMY Pa3/ioXeHUIo B BOAHOW cpefe.
MeToz C NPUMEHEHMEM aHann3a BblAENseMOro Auokcuaa yrnepoaa

Plastics. Determination of the ultimate aerobic biodegradability in an aqueous medium. Method by analysis of evolved
carbon dioxide

Jata BBegeHnsa — 2023—03—01

NMPEAYNPEXOEHWE — CTo4Hble BOAbl U aKTUBHbIW WA MOTYT COAepXaTb NOTeHUManbHO NaTo-
reHHble opraHu3mbl. MoaTomMy Npu obpalweHnn ¢ HAMKU cregyeT cobngaTtb COOTBETCTBYHOWME MEpPbI
npPenocTOPOXHOCTU. C TOKCUYHBIMU UCMbITYEMbIMU COEAUHEHNAMU U COEAUHEHUAMN, CBOICTBA KOTO-
pbiX HEM3BECTHbI, caieayeT obpawaTrbCa C OCTOPOXHOCTbIO.

1 O6n1acTb NpUMeHeHns

HacTtoawwnin ctaHgapT ycTaHaBAMBaeT MeTo4 U3MepeHUs KONuvyecTBa BblAESEMOro AuMokcuaa yrnepo-
Ja Ans onpefeneHns cTeneHn a’3po6HOro 6MOMOrMYECcKOro pas/sioXXeHusa naacTmacc, B TOM 4uMc/ie cofepxa-
Wwux gobaBkn. McnbiTyemblii MaTepuan nofBepraetcs BO34elCTBMI0O MHOKYNATa U3 aKTUBHOTO uia B a3po6HbIX
YCNOBUSAX UCKYCCTBEHHOW cpefbl, CO34aHHOI B CTaHAapTHbIX 1abopaTopHbIX YC/IOBUAX.

YcnoBusa ucnbiTaHuii, Ncnonb3yemble B HAcTosLWeM cTaHAapTe, He Bcerga COOTBETCTBYIOT OoNTMManb-
HbIM yCnoBuAM, o6ecneymBallLMM BO3MOXHOCTb MaKCMManbHOro 6MOpas3fnoXeHus, TeM He MeHee [aHHbIi
meToA paspaboTaH NS U3MepeHuWs GMOOrMYEeCcKOro pasfioXeHua naacTMacc v gaet npepctaBrieHne 06 nx
noTeHuManbHOl CNOCOBHOCTM K 6MOPAa3N0OXKEHUIO.

MeTon no3BONsieT YNyyWWUTb OUEHKY 6uopasnoxeHus nyTeM BblYMCNEHUS YyrnepogHoro 6anaHca
(npn HeobxogumocTn cMm. npunoxeHue C).

MeTof pacnpocTpaHsieTca Ha cnepylouwme Matepuansl:

- NPUPOAHbIE U/MNN CUHTEeTUYECKMe NoSIMMepbl, COMOMNUMEPbLI UIN UX CMECH;

- nnacTMacchl, cogepxalme Takne fo6aBkn kak naactudukaTopbl, KpacuTenu UNn Apyrne coeguHeHus;

- BOLOpPAcTBOPUMbIE MOJIUMEDPDI;

- MaTepuanbl, KOTOpble B YC/IOBUSAX UCMbITAHUA HE MHTMOUPYIOT MUKPOOPraHW3Mbl, MPUCYTCTBYyWOLWNE B
NHOKynsATe. BAnsHWe MHrMbnpoBaHMs MOXHO ONpeAennTb C MOMOLLbI0 NPOBEPKN MHIMBUPOBAHUA UAN APYTUM
nogxoaawmm metogom (cm., Hanpumep, [1]). Ecnn ncnbiTyemblii matepmnan MHIMGMpyeT NHOKYNAT, 4OoNycKaeT-
ca ucnonb3oBaTb 60/1ee HU3KYH KOHLEHTpaLWK UCNbITYyeMOoro maTtepuana, Apyroii MHOKYNAT WAuW npefBapu-
TeNbHO 3KCMOHWPOBAHHbIN MHOKYNAT.

2 HopmaTtuBHbIE CCbI/IKU

B HacToflWeM cTaHgapTe MCNo/ib30BaHa HOpMaTMBHAsA CCbl/lIka Ha cnejywwuii ctaHgapT [pNa gatu-
pPOBAHHOW CCbINIKA MPUMEHSAIOT TONTbKO yKa3daHHOe u3JaHune CCbIJIOYHOro cTtaHgapTa, 4158 HejaTUPOBaHHOW —
nocnegHee nsgaHue (Bkaw4vas Bce MaMeHeHuUs)]:

ISO 8245, Water quality — Guidelines for the determination of total organic carbon (TOC) and dissolved
organic carbon (DOC) [KauecTBO BOAbl. PekomeHgauMn no onpepeneHnto obuiero opraHM4yeckoro yrnepoga
(TOO) n pacTBOpeHHOro opraHnyeckoro yrnepoga (DOC)]

M3pgaHne odmymnanbHoe
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3 TepMuHbI U onpenesieHnsn

B HacToAuem cTaHfapTe NPUMEHEeHbl cneayllwme TeEPMUHbI C COOTBETCTBYHOLWMUMN OonpefeneHnsamMmu.

MCO n M3K nogaepxunBalT TepMUHOOTMYeckne 6asbl faHHbIX, NCNOMb3yeMble B cTaHgapTu3aunum no
cnepywowum agpecam:

- nnatcopmMa oHnaliH-npocmoTpa NCO: gocTtynHa no agpecy https://www.iso.org/obp

- OnekTtponegus M3K: gpoctynHa no agpecy http://www.electropedia.org/

3.1 nosnHoe aspobHOe Bumonornyeckoe passioxeHue (ultimate aerobic biodegradability): Koadpduruym-
€HT pas3/ioXeHUs, BblpaXeHHbI B NpOLEHTax, OpraHN4yeckoro CoeAMHEHN MUKPOOPraHn3Mamm B NPUCYTCTBUU
Kncnopopga Ha yrnekucnblii ras, BOAy U MUHepasibHble CONU APYTUX NPUCYTCTBYOLWMNX 3/IEMEHTOB (MUHepann-
3aumsa) natc HoBaa 6uomacca.

3.2 aKTUBHbIW nn (activated sludge): Cmecb opraHMyecknx maTepuanoB n 6nomacchl, noayyeHHas npu
a’pobHON ounCTKe CTOYHbIX BOA B pe3ynbTaTe pocTta 6aktepuit n ApYrMx MUKPOOPraHW3MOB B NPUCYTCTBUU
pacTBOPEHHOro kucnopogaa.

3.3 coaepxaHue B3BeLWlEeHHbIX BelwecTB (concentration of suspended solids): KonuyectBo cyxoro Be-
wecTtsa, NONY4YEeHHOro nytem ounbTpauum mav LeHTpUAYrmnpoBaHusa M3BeCTHOro o6bemMa akTuBHoro una (3.2)
N BbiCYWMBAHUS Npu Temnepatype npn6am3ntenbHo 105 °C 40 NOCTOSIHHOW Macchl.

3.4 pacTBOpPEHHbI HeopraHuveckuin yrnepog; DIC (dissolved inorganic carbon, DIC): YacTb HeopraHu-
Yyeckoro yrnepoga B BoAe, KoTopas He MOXeT ObiTb yAasieHa NOCPeACTBOM YyCTAHOB/IEHHOTO pasfgeneHunsa das.

MpumeyvyaHne 1 — PasgeneHve a3 MOXeT ObiTb AOCTUFHYTO, Hanpumep, LeHTpudyrMposaHuem npu
40 000 m-c-2 B TeyeHune 15 MUH unn chunbTpaymeli ¢ NCNONb30BaHMEM MeMOpaHHOro ounbTpa ¢ guametTpom nop ot 0,2
0o 0,45 MKMm.

3.5 TeopeTnyeckoe KOMYeCTBO obpasytouwerocsa gmokcuga yrnepoga; ThCO02 (theoretical amount of
evolved carbon dioxide, ThC02): MakcumanbHOoe TeopeTuyeckoe KO/IMYECTBO AMOKcuAa yrnepopaa, BblAensto-
Luieecsa B pe3ynbTaTe NOJIHOTO OKUCNIEHUA XMMUYECKOro COEANHEHMNS, BBIYMC/IEHHOE N0 MOJIEKYNAAPHOW chopmyne.

MpumeyaHne 1— Cuutaerca No MONEKYASPHON hopmye.
MpumeyaHne 2 — BblpaxaeTca B MuaiMrpammax auokcuga yrnepoa, BblAeNAeMOoro Ha MuamMrpamm uam
rpamMm UCMbITYEMOrO COeUHEHMS.

3.6 06WMIA opraHuyeckuii yrnepog; TOC (total organic carbon, TOC): KonuuecTBo yrnepoga, cogep-
Xal,erocs B OpraHMYeckoMm COefUMHEHUMN.

MpumevaHne 1— BblpaxaeTca B muaaMrpammax yrnepoga Ha 100 mr coeanHeHuns (no [6], ctatbs 3.14).

3.7 pacTBOpPEHHbI opraHmnyecknini yrnepon; DOC (dissolved organic carbon, DOC): YacTb opraHu-

uyeckoro yrnepoga B Bofe, KoTopasi He MOXeT 6bITb yAaseHa C NOMOLLbI YCTAaHOB/IEHHOTO pasjesieHns has.

MpumeyvyaHne 1 — PasgeneHve a3 MOXeT ObiTb AOCTUFHYTO, Hanpumep, LeHTpudyrMposaHvem npu
40 000 m-c-2 B TeyeHune 15 MUH unn chunbTpaymeli ¢ NCNONb30BaHMEM MeMOpPaHHOro ounbTpa ¢ guametTpom nop ot 0,2
0o 0,45 MKMm.

3.8 MHAYKUWOHHBIV nepuopg (lag phase): Bpema oT Hayana UCNbITaHUA A0 AOCTUXEHUS ajantauuu
n/vnun BblgeneHnsa pasnararownx MUKPOOPraHNU3MOB U NOBbIWEHUSA CTENEHN BUONOITMYECKOro passioKeHUs Xu-
MWYECKOTO COEIMHEHNA WN OpraHnuyeckoro Beujectsa Npuéan3nTenbHo Ao 10 % oT MakCcUMasibHOro YPOBHSA
6vonoruyeckoro pasnoxenus (3.9).

MpumevyaHnne 1— N3mepaeTca B AHAX.

3.9 MakcMManbHbI YpOBEHb OMOMIOTMYECKOro passiokeHus (maximum level of biodegradation):
CTeneHb 6M0N0OTNYECKOTO PasfioXEHNA XMMWUYECKOro COeJUHEHUS UM OpPraHnYeckoro BelecTsa B X04e UC-
NbITaHUSA, BbilE KOTOPOW He MPOMCXOAMT AafbHellwero 6MoN0rMYeckoro pasfioxXeHus BO BPEMSA WCNbITAHUA.

MpnmeyaHune 1— 3mepseTcs B NpoueHTax.

3.10 cha3sa 6umonornyeckoro pasnoxeHus (biodegradation phase): BpeMsi 0T OKOHYaHWUS UHAYKLWOH-
Horo nepuoga (3.8) ucneiTaHusa fo goctuxeHus casbl nnarto (3.11).

MpumevaHne 1— N3mepaeTca B AHAX.

3.11 dpasa nnato (plateau phase): Bpems oT okoHYaHus dpa3bl 6uonoruyeckoro pasnoxernusn (3.10) go
KOHLa WCMbITAHNA.

MpumevyaHne 1— N3mepsaeTca B AHAX.
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3.12 npegBapuTesnibHOEe 3KCNOHUpPOBaHMe (pre-exposure): MNMpeaBapuTenbHas MHKy6aunsa MHOKyNnaTa
(3.14) B npuCyTCTBUU UCNBITYEMOr0 XMMUYECKOTO COEAMHEHNS UMM OPraHMYecKoro Bel,ecTBa C Liesiblo NOBbI-
LWeHnsa cnocoGHOCTU WHOKyNsiTa K 6MONTIOTMYECKOMY pas3/ioXeHUl MUccnefyemMoro mMatepuana nyTem aganta-
uun n/unn nogbopa MUKPOOPraHM3MOB.

3.13 npegBapuTesibHOe KOHOULMOHUpOBaHMe (pre-conditioned): MpeaBapUTebHO MHKYGUPOBAHHbI
MHOKYNAT B yC/10BUAX nocrnegyrwuero ncnbiTaHna npu oTCyTCTBUN UCNbITYEMOIo XMMUYeCcKoro mnnm opraHnye-
CKOro BewecTBa C UeNblo ONTMMU3aLUM MUCNbITAHWSA NyTEM akkauMmatTusauuum MUKPOOPraHW3MOB K YCNOBUAM
ncnbiTaHns.

3.14 MHOKYNAT (inoculum): MukpoopraHMambl UK APYTOA MaTepuas, Ucnosb3lyemble gns nocesa (MHO-
Kynsauun).

MpumevyaHne 1— Takke Ha3bIBAOT MHOKYNAHTOM.

3.15 nHokynsauua (noces) (inoculation): BeBegeHne MUKPOOPraHUW3MOB B MuUTaTesibHYH cpepy ANs 3a-
nycka 6uonormyeckoro npowecca.

4 OCHOBHbIE NOJIOXEHNA

BrnopasnaraemMocTb naacTtMaccbl onpefesnfalT C MCNOMb30BaHWEM a3dapobHbIX Me30PUNbHbIX MUKPO-
opraHM3MoB B BOAHOM cucteme. McnbiTaTenbHass CMeCb COLEPXWUT HEOpraHW4YecKkyl cpeay, opraHuveckuin
ncnblTyembln Matepuan (e4UHCTBEHHBbIA MCTOYHUK yrnepoa W 3HEprum) C KOHUeHTpauueih opraHuyeckoro
yrnepoaa ot 100 go 2000 mr/am3, a TakKe akKTUBHbI NN B KAYeCcTBe MHOKyNsTa (moceBHOro martepuana). Mpu
ncnonb3oBaHun 6onee BbICOKMX KOHUeEHTpauwuii McnblTyemMoro BewecTBa crnepyet NPUMEHATb ONTUMU3UPO-
BAHHYI0O UcCnbliTaTeNbHYy cpeay.

MpumeuvyaHne — Bbln NpoBedeHbl UCNbITAHUSA 60/1€e HU3KUX KOHLEeHTpauuii opraHuM4eckoro yrnepoga — ot
20 po 40 mr/gmM3 1 npr3HaHbl NOAXOAALLNMMU.

CmMecb nepemellnMBalOT B UCAbITATENbHbIX COCyAax W a3apupyloT BO34YyXOM, He cofepxawum guokcnga
yrnepoga, B TeyeHue onpefesieHHOro nepuoja BpeMeHUW, 3aBUCALLEro OT KMHETUKM 6MOpasfioXeHus, HO He
6onee 2 mec. inokcug yrnepoga, BblAeNnswWMNAca Npu MUKpo6MoIorMyeckoMm pasnoxeHuun, onpefensoT co-
OTBETCTBYKILMNM aHaNUTUYECKNM MeTOA4O0M, MpMMepbl KOTOPOro NpuBeAeHbl B NPpUAoXKeHnax A n B.

YpoBeHb 6MOpa3noXeHNs onpeaensaoT NyTeEM CpaBHEHUSA KOMIMYeCcTBa Bbli4Ee/UMBLIEroCca auokcuaa yrne-
pofa c Teopetuyeckum konmvectsom (ThCO02) n BblpaxalT B npoueHTax. Pe3ynbTaToM UCNbITaHUA ABNAET-
CA MakCuManbHblli YypoBEHb GMOpa3oXeHUsA, onpeaensaemMblin Nno dpase naato KPpUBOWn GuopasnoxeHus. Mpu
HEo6XoAMMOCTU ANA NOJIyYeHUs AOMNOSHUTENbHOU MHoOpMaLUuM 0 6GMOPa3/IOXEHUN MOXET ObiTb BbIYUC/IEH
yrnepogHbln 6anaHc (cm. npunoxeHue C).

B oTnnumne oT mMeToda [2], KOTOPbLIA MCNONb3yeTCs A1 pa3HbIX OpPraHUYecKUX COeAUHEHWIA, HacToALW M
cTaHfapT cneumanbHo pas3paboTaH ANs onpefeneHnss 6GMONOrMYecKoro pasfoxeHus nnactmacc. Heobxoau-
Mble 0COOble TpebOoBaHUS BAUSIOT Ha BbI6GOP MHOKY/ATA M UCNbITATE/NIbHON cpefbl, U €CTb BO3MOXHOCTb Y/yu-
WeHna oueHkn 6mopasnaraemMocTu NyTem BblYMCEHUS YyrnepoaHoro 6anaHca.

5 YcnoBusa npoBeaeHnst UCNblTaHNI

WHkybaumnio cnegyet NpoBOAUTL B TEMHOTE WAW NpU paccesHHOM CBeTe B MOMEL,eHUW, B KOTOPOM OT-
CYTCTBYKT WCNapeHus, WHrmoéupyrwlwme MUKPOOPraHusmMbl U NOALEPXMBAETCA MNOCTOAHHAA TemnepaTtypa,
npegnoyTntenbHo ot 20 °C go 25 °C, ¢ To4yHoCTbiO Ao =1 °C.

6 PeakTuBbl

Mcnonb3yoT peakTUBbl TOLKO KBanudukauum 4. 4. a.

6.1 AunctnnnnposBaHHaa UNn AeNOHU3UpPOBaHHas BoAa

OvncTnnnupoBaHHaa wnM AeNOHM3MpPOBaHHAs BOAA, He cojepXxalwas TOKCUYHbIX Bew,ecTB (0COHGEHHO
Meaun) n cogepxauwan meHee 2 mr/gpm3 DOC.
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6.2 WcnblTaTeNibHaa cpepa

B 3aBMCMMOCTM OT ULenun UCNbITaHWA AONycKaeTcA MCNONb30BaTb pasHble MUCNbiTaTesibHble cpefbl. Ha-
npumMmep, Npu UCNONb30BaHUN UCMBLITYEMOro Matepuana B 60/iee BbICOKMX KOHLUEHTpauuax cnegyeTr Ucnosb-
30BaTb ONTUMU3NPOBAHHY UCNbITaTENbHYIO cpeay (6.2.2) ¢ 60n1ee BbICOKOW 6ydhepHOli eMKOCTbI0O U KOHLEH-
Tpauuel nutaTesibHbIX BELECTB.

6.2.1 CtaHgapTHasa ucnbeltTatesibHasa cpega

6.2.1.1 PacTtBop A

PactBopstoT B Boge (6.1) cnepywowme KOMNOHEHTbI M 40BOAAT 06beM pacTtBopa o 1000 cm3:

6e3BoAHbIN aurngpodocdart kanma (KH2P04)

6e3BoaHbIl rugpogocdat kanua (K2ZHPO4)....ccoveevvciveeeeeee

anrnppat rngpodocgarta Hatpua (Na2HP04 «2H20)............... 334,

xNnopna aMmMOHUA (NHACT) ..o 05T

MpaBuWNbHOCTL cOCTaBa pacTBoOpa MOXHO MPOBEPUTb, U3MEPWUB 3HayeHue pH, KOTOpPOe AO0JIKHO ObiTb
paBHO 7,4.

6.2.1.2 PacTtBop B

PacTtBopstoT 22,5 r rentarngparta cynbarta marina (MgS04-7H20) B Boge (6.1) ngosBoaat ob6bem pac-
TBOpa Ao 1000 cm3.

6.2.1.3 PacTtBop C

PacTeopsaT 36,4 1 gurngpata xnopuga kanoumsa (CaCl2-2H20) B sofe (6.1) n foBoAAT 06bEM pacTBO-
pa go 1000 cm3.

6.2.1.4 PacTteop D

PacTtBopsitoT 0,25 r rekcarngparta xnopuga xenesa (lll) (FeCI3-6H20) B Boge (6.1) n goBoasaT obbem
pacteopa go 1000 cm3.

Mcnonb3yloT CBEXENPUIoTOB/IEHHbIN pacTBOp, 4TO6GbI M36exaTb OocaxAeHus, wau A06aBNAT Kanao
KOHLEeHTpUpoBaHHOW conaHolh kucnotel (HCI) nnn kanntwo 0,4 r/cM3 BOAHOrO pacTBopa 3TUAeHAMaMUHTeTpa-
yKCycHo# kucnotbl (EDTA).

6.2.1.5 NMopgroToBka

UTo6bl NPUroToBuTb 1 AM3 ncnbiTaTeNbHOU cpeabl, fo6aBnsawT npubnnsntensHo Kk 500 cm3 Boabl (6.1):

- 10 cm3 pacTtBopa A (6.2.1.1);

- no 1 cm3 kaxgoro n3 pacteopos B (6.2.1.2), C (6.2.1.3), D (6.2.1.4).

LoBopAaT o6bem pactBopa go 1000 cm3 Bogon (6.1).

Mcnonb3ylT CBEXENPUIOTOB/AIEHHYO UCNbITaTenbHYy cpeny. PactBopbl oT A o C MOXHO XpaHuUTb A0
6 Mec B TeMHOTe MpU KOMHaTHO TemnepaTtype. To xe camoe OoTHOCUTCA K pacTBopy D npu go6asneHuun HCI
nnn EDTA.

6.2.2 OnTuMmusnpoBaHHasa uUcnbiTaTtesibHasa cpeja

OnTumunsmpoBaHHas cpega obnagaeTt BbiCOKOW bydepusauunein n cogepXxunt 6onbwiee KOMYECTBO He-
OpraHnyecknx nNutTaTesibHbIX BewecTB. DTO HEOOXOAUMO ANA NoALepXaHUA MOCTOAHHOro 3HavyeHna pH B cu-
CTeMe BO BpPeMf UCMNbITAHUA faxe MNpu BbICOKMX KOHLUEHTpauusax ucnoeityemoro martepunana. Cpega coaepxur
npnénunantensHo 2400 mr/am3 pocchopa n 50 mr/gm3 azota M NO3TOMY MOAXOAMT ANS KOHLEHTpauuin opra-
HUYeCKOro yrnepoga B ucnbityemom matepuane go 2000 mr/gm3. Mpu mcnonb3oBaHuy 60siee BbICOKMX WK
60N1ee HWU3KUX KOHUEeHTpauuii UCcnbiITyeMoro martepuana yBennymBalwT WUAM YyMEHbL AT COOTBETCTBEHHO CO-
AepxXaHue a3oTa gna nognepxaHusa cootHoweHus C:N npumepHo 40:1.

6.2.2.1 PacTtBOp E

PactBopstoT B Boge (6.1) cnepyowme KOMNOHEHTbI M 40BOAAT 06beM pacTtBopa Ao 1000 cm3:

6e3BoaHbIn gurngpodocdat kanma (KH2P04)..ooovieeveeeviecien, 375,
anrnapat rngpodocgarta Hatpua (Na2HP 04 «2H20)........ce.....e... 87,3 r;
xnopna aMmMOHNA (NHACT) ...t 20T

6.2.2.2 PactBop F (pacTBOp MWKPO3/NEMEHTOB, NMPU HEOOBXOAMMOCTH):

PactBopstoT B 10 cm3 BogHoro pacteopa HCI (25 %, 7,7 monb/am3) B cnegywwein nocnenoBarte/sibHOCTH:
a) 70 mr ZnCl2;

b) 100 m rMnCl12-4H20;

c) 6 Ml FI3BBO3;

d) 190 mrCoC12 m6H20;

e) 3 mr CuClI2-2FI20;

f) 240 mr NiCI2-6H20;
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a) 36 mr Na2M 004-2H20;

h) 33 mr Na2w 04-2H20;

i) 26 mr Na2Se03-5H20.

[doeogatr 06bem pacTBopa go 1000 Bogoit (6.1).

6.2.2.3 PactBop G (BMTaMWHHbIW pacTBOp, NpM HEOBXOAMMOCTH)

PacTtBopsaT B 100 cm3 Boabl (6.1) 0,6 mr 6uoTtmHa, 2,0 Mr HmaumHammnga, 2,0 mr n-ammHobeH3oaTa,
1,0 w™Mr naHToTeHOBOW kmcnoTbl, 10,0 mr rmgpoxnopuga nupmugokcans, 5,0 mr ynaHoko6anamuHa, 2,0 mr ¢o-
nveson kmcnotbl, 5,0 mr pubodgpnasmHa, 5,0 mr DL-TuoKTOBOI KucnoTbl u 1,0 Mr guxsaopuga TmamuHa wunm
MCNonb3ywT pacTtBop 15 Mr gpoxxeBoro akctpakta B 100 cm3 Bogbl (6.1). Ana cTepunusauynn unbTpyroT
pacTBOp C NOMOLWbID MeMOBpPaHHbIX PUALTPOB (CM. 7.6).

PactBopbl E n F aBnawTca HeobGsA3aTeslbHbIMU U UX NMPUMEHEeHUe He TpebyeTcsa, eCnyM UCNob3yeTcs
JocTaToyHaa KOHUEeHTpauua WHOKyNAaTa, HanpuMep akTMBHOroO uaa, fnoysbl UM KomnocTta. PekomeHpgyeTcs
rOTOBUTb pacTBOpbl nopunsamu no 1 cM3 U XpaHUTb B XONOAUbHUKE A0 UCNOJSIb30BaHUSA.

6.2.2.4 MMoAaroTosBka

Ona npurotoBneHnsa 1 am3 ncnbiTaTenbHoOW cpedbl go6aBnsawT npnbnnsntensHo kK 800 cm3 Boabl (6.1):

- 100 cm3 pacTtBopa E (6.2.2.1), n

- no 1cm3kaxaoro n3 pactesopos B (6.2.1.2), C (6.2.1.3), D (6.2.1.4) un, npn HeobxogumocTtn, F (6.2.2.2)
nG (6.2.2.3).

LoBopAaT o6bem pacTtBopa fo 1000 cm3 Bogoin (6.1) n nsmepsawT 3HavyeHne pH.

MpaBUIbHOCTb COCTaBa UCMNbITaTeNIbHOM CpeAbl MOXHO NMPOBEPUTbL MyTeM M3MepeHusa 3HadyeHusa pH, ko-
TOpoe A0J/IXHO cocTaBnAtL 7,0 + 0,2.

7 Annapartypa

7.1 Cnepyet yb6eanTbCA, YTO BCA CTeKNsAHHAA nocyga TUiaTeNlbHO O4YULLEHA U HE COLEpPXWUT opraHuye-
CKMUX UMM TOKCUYHbIX BELLECTB.

TpebyeTca o6bluHOe nabopaTopHoe obopyaoBaHue, a Takxe cnegylluiee.

7.2 Cocyabl ona ucnblTaHui

CTeknaHHble cocyAbl (Hanpumep, 6YTbINW UAN KOHWYECKUe KON6bl), NpucnocobneHHble ANA NpoAyBKX
rasoM M BCTPSAXUBAHWUA WM NEepeMeLMBAHNA U OCHaLeHHble Tpy6Kkamu, HenpoHuuaembimun gna C02. Cocyabl
OO/MKHbI HAXO04WTbLCSA B MOMELEHUN C NOCTOSAHHOW TemnepaTypoli unuM B TepMocTaTupyemMoMm annapate (Ha-
npumep, BOASSHON 6aHe).

7.3 Cuctema npou3BogcTBa BO3ayxa, He cogepxauwero C02

Cuctema, obecneymBarwllas nogadyy sosgyxa, He cogepxawero C02, co ckopocTblo notoka ot 50 go
100 cM3/MWH € NOCTOSAHHON TOYHOCTbLIO +10 %, B KaXAblli UcnbiTaTeNbHbIA cocyq (MpUMep cucTemsbl, BkaYas
nucnblTatesibHble COCyfAbl, NPUBEAEH B NPUNOXEHNN A).

7.4 AHanuntnyeckoe obopypoBaHue ANA onpefeneHns guokcuga yrnepoga

AHanuTuyeckuin npnbop, cocToAwNnii U3 NOH60ro NOAXoAAWEro yCTPONCTBA C 4OCTATOYHON TOYHOCTbLIO, Ha-
npumep aHanusatop C02wnnu DIC nnn npnbop AnA TUTPMMETPUYECKOTO onpeaesieHnsa nocae noaHon abcopbumnmn
B LLLe/IOYHOM pacTBope (CM. npumMmepbl B NpuioxeHun B). Cnepgyet o6patuTb BHUMaHWeE, YTO NMPU UCMOJIb30BaHUN
aHanmsartopa ¢ UHpakpacHbIM AeTeKTOPOM HeT Heo6xo4MMOCTU B BO3fyXe, He cogepxaliem CO2.

7.5 AHanntuyeckoe obopypoBaHue ona namepeHmsa obuwero opraHunyeckoro yrnepoga (TOC) n pacTtBo-
peHHoOro opraHuyeckoro yrnepoga (DOC) npuBegeHo B MCO 8245.

7.6 AHannTuyeckne BecChl.

7.7 UeHTpudpyra nnm punbTpytowiee ycTpoiicTBO ¢ MeMbpaHHbIMU omunbTpamu (guameTp nop 0,45 Mkm),
KOTOpble He afACcop6MPYIOT U He BbIAENAT B 3HAYUTENIbHON CTeNeHW opraHuyeckuii yrnepoga.

7.8 phi-meTp.

7.9 MarHuTHas mewanka wuau BCcTpaxmBalwlwee yCTPOMCTBO.

8 NpoBeaeHne UCNbITaHWUI

8.1 lVcnbiTyemblii maTepuan

JomkHa 6bITb M3BECTHA Macca WCNbITYemMoro Martepuana, cofepxaliero [ocTatoyHOe KOn4ecTBO
yrnepoga, 4tobbl npogyumpyemblii C02 MOXHO 6bl/10 afekBaTHO W3MeEPUTb MWCMNOMb3yeMOl aHanuTU4eckown
cuctemoi. BeluncnawT TOC no xMmu4yeckon popmyne nam onpegensaotT NoAXOAAWMM aHaIMTUYECKUM MeTo40M
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(Hanpumep, 3N1eMEeHTHbIM aHasn3om uan namepexHnem no NCO 8245) n BbiuncnawwT ThCO02. Mcnonb3ytoT Ta-
KYI KOHLEeHTpauut ucnbiTyemoro matepuana, 4tobbl copgepxaHne TOC cocTaBnsano He meHee 30 mr/gam3,
npeagnoytntensHo 100 mr/gm3. MakcumanbHOE KOIMYECTBO UCNbLITYEMOrO MaTepuana orpaHuyYeHo nogavei
Kncnopoga B UCMbiTaTe/NIbHY0 CUCTEMY U UCNONb3YEMON UcnblTaTeNbHON cpefoli. MNMpu ucnonb3oBaHnm 60b-
lwero KosmyecTsa MWCMbITYeMOro martepuasna crefyeT UCNONb30BaTb ONTUMU3MPOBAHHYIO UCMbITATE/IbHYIO
cpeay (6.2.2), HO B Nt06OM Cnyyae KOHUEHTpauuMsa MCNbiTyeMoro martepuana fos/mkHa 6biTb Takoli, 4TOGblI 3Ha-
yeHne TOC He npesBbiwano npnbnamsmtenbHo 2000 mr/gm3, T. e. cooTHoweHne C:N 6bI/10 NPUBAN3NTENBHO
40:1. Mpn HeobXoAMMOCTM NPOBEPKM 60/lee BbICOKMX KOHUEHTpauuii, yBennyneawT KOJIMYECTBO a3oTa B UC-
nelTaTenbHOl cpege.

MpumeyaHune — BblAnM NpoBefeHbl UCMbITAHUSA MEHbLUWUX KONIMYECTB UCMbITYEMbIX MaTep1anos, COOTBETCTBY-
owux cogepxaHuo TOC ot 20 go 40 mr/am3, 1 NpM3HaHbl NOAXOASLLUMM.

WcnbiTyemblit matepvan npeanoyTUTeNbHO WCMOMb30BaTh B BUAE MOPOLUKA, HO €0 TakXe MOXHO BBO-
OVTb B BUAE NNEHOK, KYCOYKOB, hparMeHToB mav urypHbix nsgennin. Bug n dopma ncneityemoro matepuana
MOTYT BNUATb Ha ero 6nopasnoxeHue. XXenatenbHO UCNONb30BaTbh aHanoOrMyHble GopMbl, €Cc/in Heo6xoaMMo
CpaBHUTb pasHble BUAbI nnactmacc. Ecnu ncnbiTyemblit maTepuan uMcnonb3ywT B BUAe nopolwka, crnepyer
MCNosib3oBaTh YacTuLbl M3BECTHONO Y3KOro rpaHy/ioMeTpuyeckoro cocraBa. PeKkomMeHAyeTca rpaHyioMeTpu-
Yyeckuin coctasB Cc AmameTpoM He 6onee 250 mMkm. Kpome TOro, pasmep MUCNoOAb3yeMoro ncnbolitatesibHOro o6o-
pyAoBaHMa MOXeT 3aBUCeTb OT pOpMbl UCMbITYEMOro matepmana. Cnegyet y6eAnTbCs, 4TO U3-3@ YCOBUI uc-
nbiTaHU, Hanpumep Tuna MCNosib3yeMoro MexaHusma Ansa nepeMewnBaHnsa, He MPONCXOAUT CyLLeCTBEHHbIX
MexaHuyeckux oTk/IoHeHul. O6paboTka McnNbITyemMoro marepuana (Hanpumep, MCNONb30OBaHME NOpoliKa B
cnyyae KOMMO3UTOB) He [0JIXHa CyLWeCcTBEHHO BAWATbL Ha NoBefeHWe maTepuana npu pasnoxeHun. MNMpu He-
06X0AMMOCTN PEerucTpupyroT cogepxaHue sogopoaa, kucnopoga, asora, pocdopa 1 cepbl U MOJSIEKYIAPHYIO
Maccy MCMbITYyeMOro nosiMMepHOro marepuana, Ucnonb3ysa, Hanpumep, XUAKOCTHYI 3KCKA3NOHHYI0 XpoMa-
Torpacuto (cm., Hanpumep, [7] wan ApYyroil cooTBETCTBYKLWMNIA CTaHfapTHbIA mMeTos). PekomeHayeTca NpoBoO-
AVUTb UCMBbITAHUA, UCNOMbL3YA MNacTMacchl, He cofepxalme fob6aBok, Takux Kak nnactugukaropsl. Ecnm ma-
Tepuan coaepxuT Takme gobaBku, TO ANA OUeHKUW 6uopas3naraeMocTu camoro nonumepa 6yaer Heob6xoamma
nHopmaumsa o 6nuopasnaraemMocTm 4ob6aBoK.

MopgpobHas nHopmauma 06 obpaleHun ¢ N1I0X0 pacTBOPUMbIMK B BOAe BelecTBamu npusegeHa B [3].

8.2 OTasIOHHbLIN MaTepuan

B kauecTBe 3Ta/IOHHOr0 MaTepuana WCNOMb3YT XOPOLWO OXapakTepusoBaHHbIli 6uopasnaraemblii no-
numvep (Hanpumep, NOPOLWOK MUKPOKPUCTANNNYECKOW Lenntonosbl, 6e330/bHble LeNto03Hble PUAbTPbl UK
nonu-3-rmapokcnbytupat). Ecnm BoamoxHo, TOC, chopma (BHEWHWA BUA) U pasmep AOJDKHbI GbITb conocTa-
BUMbl C UCMNbITYEMbIM MaTepuanom.

B kauyecTBe oTpuLaTEeNbHOrO KOHTPOAA AONyckaeTcs UCNOMb30BaTb GMONOrMYECcKM Hepasnaraemblii no-
numep (Hanpumep, NOMNITUEH) TOWN Xe POPMbI, YTO U UCNbLITYEMbIA MaTepuan.

8.3 lNMpurotoBneHne MHOKyNATa

8.3.1 OCHOBHbIe NOJI0XeEHUA

MoaxoAAawWwmMM UCTOYHUKOM MHOKYNATA SABNAETCA aKTUBHbIA M C OYNCTHBIX COOPYXEHU, NnpefHa3HauYeH-
HbIX A1 OYUCTKU NMPEUMYLLECTBEHHO ObITOBbIX CTOYHbIX BOA. OH MOXeT 6biTb NOJSIYyYeH B aKTUBHON aspobHOW
cpefe v OOCTYyNneH B WWMPOKOM AunanasoHe reorpaduyeckux 3oH. NMpu HeobxoammMoCTn onpegeneHns 6uopas-
NIOXEHNA Ha KOHKPeTHOM NpeanpuAaThM No nepepaboTke OTXOA0B OTGMPAKT MHOKYIAT U3 3TON cpeabl.

MHOKYNAT mMoxeT ObiTb NPUIroTOBAEH U3 WCTOYHUKOB, NMPUBEAEeHHbiX B 8.3.2, ANA MNOJyYeHUs pasHo-
06pa3HOi N KOHLUEHTPUPOBAHHON MUKPOOGHON (o/iopbl C AOCTATOYHOW AKTMBHOCTbK 6GuMopasnoxeHus. Ecnu
3HAOreHHaa pecnupauusa WHOKyNnsaTa u36bITOYHA, Nepef MCMNOoJIb30BaHMEM MaCCUBUPYIOT WHOKYNAT NyTem
aspauun. TemnepaTypy UCNbITAHUA COrNacoBbIBAlDT C NCNONb3YEMbIM MHOKYNATOM (CM. pasgen 5).

8.3.2 VNTHOKYNAT N3 OYUCTHBIX COOPYXEHUN

OT6upatoT Npoby akTMBHOrO Mna Ha xopowo paboTalwein ycTaHOBKE MO OYMCTKE CTOYHbIX BOA WU B
nabopatopuu, obpabaTtbiBalllein NpenMyL,ecCTBEHHO 6bITOBbIEe CTOYHbIE BOAbLl. 3aTeM TUiaTesibHO nepemMeLwn-
BalOT, XPaHAT B a3P0O6HbIX YCAOBUAX U NPEeANOUYTUTENBHO UCNOMbL3YIOT €ro B AeHb c6opa (HO He nosgHee 72 ).

Mepen ncnonb3oBaHWemM OnNpefenslnT KOHLUEHTpauui B3BelWeHHbIX BelwecTB (Hanpumep, no [4]). Mpu
HEOBOXOAMMOCTN KOHLEHTPUPYT UN NyTeEM OCaXAeHuUsa Takum o6pasom, 4ytTobbl 06bem wna, go6aBnsaemMoro B
NcNbiTyeMblii o6pasel, 6bl1 MUHMMaNbHbIM. [L06aBNAKT COOTBETCTBYHOWNA 06beM, AN NOYYEHNSA KOHLEH-
Tpauuun B3BELIEHHbIX BELWECTB B KOHEYHOl cmecun oT 30 go 1000 mr/gm3.

6
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Mpu onpepeneHun yrnepogHoro 6anaHca (cMm. npunoxeHne C) peKOMeHAYyeTCA WMCNONb30BaTb KOH-
LeHTpauunio B3BELWEHHbIX BewecTB B MHOKynAte 30 Mr/gm3. NMoCKONbKY TBepfAble BelwecTtBa MOryT mewartb
onpegesieHnto yrnepogHoro 6anaHca, pekomeHayeTcsa chnegywolwas npouegypa nNpuroToBieHUA WHOKyNATa.
OT6upatoT 500 cM3 akTMBHOTO Ua U TOMOTEHU3NPYIOT 2 MUH Ha cpefHeil ckopocTu B 6rneHaepe wuan NoAXo-
AAWeM BblCOKOCKOPOCTHOM MuKcepe. [laloT OTCTOATLCA He MeHee 30 MUMH, 4TOObI Hajocafo4yHas XUAKOCTb
He cogepXxana 3HauyuTeNbHbIX KOJIMYECTB B3BELWEHHbIX BelecTB. [ eKaHTUPYKT AOCTATOYHbIN 06beM Hapgo-
CafOo4YHOl XNAKOCTN M A06aBNAIOT ee B UCMbITaTeNlbHble KONG6bl, N4 NONyYeHUss 06beMHON KOHUeHTpauum oT
1% o 5 % B ucnoiTaTtenbHol cpepe. Cnegyet nsberatb nepeHoca yacTuy ocajgka.

WHOKYNAT MOXeT 6blTb NpeaBapuUTesibHO KOHAMLMOHMPOBAH, HO, Kak npaBwu/o, He clepyeT MUCNOoJb30-
BaTb nNpefABapuTeNibHO 3KCMNOHWPOBAHHbLIW WHOKYNAT. B 3aBMCMMOCTU OT UEN UCNbITAHWA MOXeT ObiTb UC-
nonb3oBaH npeaBapuTeslbHO SKCHOHMpOBaHHbIVI WHOKYNAT, Npu ycnoBun, 4To 3TO YETKO yKa3aHO B NPOTOKO/ie
ncnbiTaHWn (HanpuMmep, NpoueHT 6uopasnoxeHns = X % Npu WCNONb30BaHUM NpeABapuUTENbHO 3KCMNOHMPO-
BAHHOrTO WMHOKYyNAaTa) M NoApo6HO onucaH MeToh npeABapuTeNbHOro Bo3gencTeusA. lNpenBapuTenbHO 3KCNoO-
HWPOBAHHbIN MHOKYNAT MOXeT 6biTb MOMy4YeH B pe3ynbTaTe nabopaToOpHbIX UCMbITaHUI Ha GuopasnoxeHue
(cm. [5]), npoBOAUMBIX B pasHbiX YyCNOBUAX, UAM Ha obpa3uax, oTO6paHHbIX B MecTax C COOTBETCTBYHLWNMU
YCNOBUAMMN OKpyXalLwen cpelbl (Hanpumep, Ha 3arpA3HEeHHbIX TEPPUTOPUAX WU HA MPOMbILWIEHHbIX OYUCT-
HbIX COOPYXEHUSAX).

8.4 lMpoBepeHne ncnbiTaHWUA

Ob6ecneynBaloT fOCTATOYHOE KOJIMYECTBO COCYZA0B, YTOObLI B UCMbITAHUA ObI/IO BK/IIOYEHO Kak MUHUMYM
cnegywouiee:

a) Tpu cocyga Ana ucnoiTyemoro matepuana FT,

b) Tpn cocypa Ana KOHTpoNbHOro onbitTa FB;

C) Tpu cocyga ANs NMPOBEPKUM aKTUBHOCTU MHOKYNATa C UCNOJIb30BaHMEM 3Ta/IOHHOro matepuana Fc.

Ona npegBapuTenibHOW NPOBEPKM BMECTO Tpex COCYyA0B MOrYT MCMOMb30BaTbLCA NO ABa cocyga — ANS
MCNbITYEMOTO M 3TaJIOHHOTO MaTepuana W KOHTPOJIbHOIo onbita. M npn Heo6XO04NMMOCTH:

d) ognH cocyn A8 NMPOBEPKM BO3MOXHOIO abuoTMYeCKOro pas/iokeHus uam Hebuonormyeckux nsMmeHe-
HWi B uccnegyemMom martepuane, Hanpumep, B pesynbrarte rugponusa Fs. PactBop AnsA ucnbiTaHuin Fs cre-
pVMAN3YyOT, Hanpumep, aBTOKNaBUpOBaHMEM WM fo6GaBfeHMEM MNOAXOAALLEr0 HEOPraHM4Yeckoro TOKCMYHOTO
coefVMHeHNs ANA npegoTBpalweHns MUKPOBGHOW akTuBHOCTU. Mcnonb3yloT, Hanpumep, 5 cm3/gm3 pacTBopa,
cogepxauwero 10 r/gm3 xnopuga ptytn (II) (HgCI2). Mpn HeobxoaMMOCTU A06aBNAKT TaKoe Xe KONMYecTBO
TOKCUYHOIO BelecTBa BO BPEMS UCMbITAHUS;

e) OiUH COoCyf B KayecTBe OTpuLaTeNIbHOro KOHTPoiA FN c ncnonb3osaHnem 6uonornyeckn Hepasnara-
emMoro nosummepa (Hanpumep, NOAM3TUNEHA) TON Xe OopPMbl, YTO U UCNbITYEMbIA MaTepuan;

f) oguH cocyn ANna NpoBepKM BO3MOXHOTO MHIMOGUpPYOLWeEero 4elicTBUA MCNbITYEMOro marepuana Ha mu-
KpOOGHYK akTuBHOCTb F,. CnepAaTt 3a Tem, 4TobObl OTHOWeHUe yrnepoga k azoty C:N B cpefe UCNbITYyeMoro u
3Ta/IOHHOro Matepuanos cocTaBnsano He meHee 40:1. MNMpu HeobxoAuMMOCTU A06ABNAKT a3oT.

[Jo6aBnaT COOTBETCTBYHLWME KOMMYECTBA UCNbITaTENbHOW cpeabl (6.2) n MHOKynAaTa (cM. 8.3) B Ucnbl-
TaTtefibHble KONObI, Kak npueBegeHo B Tabnuuye 1.

Ta6nn ua 1— OkoHuyaTenbHOe pacnpefesieHne UCMbITYEMbIX N 3TANIOHHbIX MarepuasioB

FT— wncnbiTyembli matepuan + - +
FB— KOHTPO/bHbIA ONbIT - - +
Fc — npoBepka nHokynata - + +
Fs— npoBepka abnoTmyeckoro pasnoxeHuns (Npyu Heo6xoANMOoCTK) + - -
F, — npoBepka nHrméupyrowiero geictemsa (npy Heo6Xxo4UMoCTH) + + +
Fn — oTpuuaTenbHblii KOHTPOSb (NPWM HEOBXOAMMOCTH) - + +

MoaknouyaT CoCyAbl K CUCTEME MOSyYeHUss Bo3ayxa, He coaepxawero C02 (cM. npunoxeHue A). NH-
Ky6upylT Npu 3afaHHOi TemnepaType ucnbiTaHus (CMm. pasgen 5) M aspupyloT cocyibl B TedeHue 24 4 ans
yAaneHua ABYOKWACKM yrnepoga U3 cucTembl. Mpu 605ee BbICOKUX TemnepaTypax Ans npefoTBpal,eHus no-
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nagaHusa WM yTeuykm XWAKOCTW MCNOMb3YT COOTBETCTBYWOLUW ee o6bopyaoBaHne. B TeyeHne BCero ncnbiTaHuA
cofepXnmoe COCyfOB NepemMellnBaloT C MOMOLLbIO MarHUTHON Mewanku nnu weikepa. Ecnn Habnogaetca
ypesmepHoe neHoo6pa3oBaHMe, 3aMEHSAIOT NPOAYBKY BO34YyXOM aspauuein ¢ nepemewnsaHmnem. Nocne npep-
BapuUTe/sIbHOW aspauun NoACOeAMHAIT BbIXOA BO3J4yXa M3 KaxAoin Konbbl K cucteme ynaBamBaHWs uan nsme-
peHna gunokcupga yrnepoga.

Mpn HeobxogumocTn onpeaeneHnsa 6anaHca yrnepoga (cMm. npunoxeHune C) oTéumpatoT UKCUPOBAHHbI
[OCTaTOUHbIi 06beM MHOKY/IMPOBAHHON MCNbITaTeNbHOW cpefbl U3 KaXoro cocyga uauM M3 AONOJIHUTENbHbIX
cocypos ans onpeaeneHnsa DOC n 6uomacchl B Hayane U B KOHUE UHKy6auMn. YUnTbiBalT yaaleHHbll 06beMm
npu KOPPEKTUPOBKE OKOHYATENbHOro 06bemMa WAN NPU BblYUCNEHUN pPe3ybTaToB UCMNbITAHUSA.

MomMewalT NCNbITYEMbIi 1 3TaNOHHbIN maTtepuan (cm. 8.1), aTanOHHbLIA MaTepuan u matepvan oTpuua-
TENbHOro KOHTpoNsa (CM. 8.2) B COOTBETCTBYIOLULNE COCYAbl, KAk NpuBeAEeHO B Tabnuue 1, 1 HaYMHaOT ucnbiTa-
Hune, 6ap6oTMpysa yepes cocyabl BO3AyX, He codepxawumin C02, ana obecneyeHns AOCTATOYHOIO KONM4yecTBa
Kncnopoga B TeyeHne Bcero ucnbitaHusa. OO6bIYHO NOAXOAUT cKkOopocTb OT 50 4o 100 cm3/MuH.

PerynsapHo, B 3aBUCMMOCTW OT CKOPOCTU BblAeNeHNa Anokcuga yrnepoga, U3mMepstT KOIMYeCTBO ANOK-
cuga yrnepoga, BblAeNvBLIErocsa U3 Kaxoro cocyfa, MCNonb3ys NOAXOAAWMA U AOCTATOYHO TOYHbIA MeTop,
(cm. npunoxeHune B).

McnbiTaHne cunTalT 3aBepLUIEHHbIM NpU 4OCTUXEHUN NOCTOAHHOIO YPOBHSA BblAeNeHUsa gnokcuaa yrne-
poga (hasbl mnarto), Korga fanbHelwee 6uopasfiokeHne He npegnonaraetcs. Bpems npoBegeHus ucnoita-
HWA, KaK NpaBui0, He AO/HKHO npeBbiwaTb 2 Mec. OgHAaKO ecnu npoaonxaeTca HabnwgeHne 3Ha4YnTebHOro
6nopasnoxeHnsa u pasa naaTto He AOCTUTHYTa MO MCTEYEHWUM YKA3aHHOro NpoOMexXyTka BpeMeHu, TO BpeMms
McnbiTaHMs MOXeT 6biTb MPOAJ/IEHO, HO He 60/lee yem Ha 6 mMec. B cnyyae gNnTenbHbIX MCNbITaHUA ocoboe
BHMUMaHue cnepyeT yaensTb TEXHMYECKON cucteme (Hanpumep, repMeTUYHOCTU UCNbITATeNIbHbIX COCYAO0B U
coefunHeHNi, OTCYTCTBUIO NPOHUKHOBEHUA AMOKCMAA yrnepoga U yTeuyek).

B nocnefHuin feHb UCNbITAHUA M3MEPSAIT 3HaYeHne pH, 3aTemM NOAKUCAAIT COLEePXUMOe BCEX COCYAO0B
1 cM3 KOHUEHTPUPOBAHHOI COMAHON KACMOTbI A1 pa3noxeHus kapboHaToB n 6ukap6oOHATOB M a3pupyloT ANA
yhaneHusa guokcumpa yrnepoga. lNMpogosmkalT aspaunio B TeyeHne 24 4 n U3Mepsa0T KONUYECTBO AMUOKCuAa
yrnepoga, Bbigenuslierocs B kaxgon cepun cocygos (FT, FB, Fc n 1.4.).

9 BblUMCNEHNS U BblpaXeHne pe3y/ibTaToB

9.1 BbluncrieHnsa

9.1.1 TeopeTnyeckoe KOIMYECTBO ANOKCNAaA Yrnepoaa, BblAe/I9eMOro UCnbITyeMblM MaTepuaniom
BbluncnawT TeopeTmyeckoe KOJIMYECTBO Bblgensemoro guokcumpga yrnepoga ThC02 B munnnrpammax
no popmyne

44
ThC02 =T +XC (]_)
12
rne T — Macca ucnblTyemoro matepunasna, BBeeHHONo B UCNbiTaTe/IbHYI0O CUCTEMY, M,

XC — cogepxaHue yrnepoga B UCMbITYeMOM MaTepuasne, onpejesieHHoe MO XMMWUYECKOW chopmyse nau
BblUMC/IEHHOE HA OCHOBE 3/IeMEHTHOro aHanusa, MmaccoBas [0N5;
44 — monekynsipHas macca juokcuja yrnepogaa;
12 — mMonekynspHas macca yrnepoga.
AHanornyHbiM 06pa3om BbIYMCASAIT TeopeTWyeckoe KONMYECTBO AMOKCMAA yrnepofa, BblAeNsemMoro
3Ta/IoOHHbLIM MaTepuanom B cocyfe FC U cMeCblo UCMNbITYEMOrO M 3Ta/lOHHOro MaTepuanos B konbe Fv
9.1.2 MpoueHT 6uopasnioxeHns nNo BblgeneHno CO02
BbluncnsaT npoueHT 6unopasnoxeHns Dtgna cocynosB ¢ ucnbiTyemMbiM matepuanom FT no KkonumyecTBy
Bblle/IEHHOr0 AWOKCHAa yrnepoja ANA KaX[oro MHTepsana usmepeHus no popmyne

Y(CO02)T-Y(CO2)n

Dt=_— ——23 - --100, (2)
' Thco2 v
rae X (C 0 Z)T — KO/IN4YecCcTBO AMOKCKAa yrnepoaa, Bblgenmeluieroca B cocyge ¢ UcnbltyemblM Mmatepunanom FT

MexXay Havyasom UCNbiTAaHUSA U MOMEHTOM BpeMeHu t, wmr;

KONnM4yecTBO AMOKCMAA yrnepoaa, BblAeNNBLUErocsa B COCyAe C KOHTPONbHOW npo6oit FB mex-
Oy Hayanom ucnbiTaHWA U BpemeHem t, mr;

ThC02 — TeopeTnyeckoe KOJIMYECTBO ANOKCUAA yriepoha, BblAeNnsaemMoro nccaegyemMolM Matepmanom, Mr.

£(C02)8
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Mo BO3MOXHOCTW BblYUCAAKT CpegHee 3HauYeHne ANa Tpex napanaenbHblX cOCyaoB. Takum xe o6pasom
BbIYUCNAT NPOLEHT 6MOPA3/I0XKEHNA 3TA/IOHHOIO MaTtepuasna B Cocyae AN NPOBEPKU UHOKynsaTa Fc u, ecnu
npegycMoTPeHO, NPOLEeHT 6MOpPa3IoXXeHNA CMECU UCNbITYEMOIo U 3Ta/lOHHOTO MaTtepuana B cocyge A8 npo-
BEPKM UHIMbGUpYylowWwero geinctena F|, ncnbiTyemMoro marepuana B cocyae A8 KOHTPOAA abuoTmyeckoro pas-
noxeHna Fs n B cocyae 1A oTpuuaTesibHOro KoHtposa FN.

Mpn Heob6xo4MMOCTN onpefeneHnsa 6anaHca yrinepoga BbIYUCNAKT CTeNeHb 6MopasiokeHna ucnoiTye-
MOro maTtepuasna no KoanM4ecTBYy BblAe/IMBLIErocA AMOKCUAA yrnepoga u cojepxaHue yrnepoga B 6uomacce,
ob6pasoBaBllelicsd BO BpeMs UcnbiTaHMsA (cM. npunoxexHune C).

9.2 BblpaxeHue U nHTepnpetaumnsa pesysibTartoB

CocTaBnAT Tabaunuy 3Ha4yeHuWii BblAeNUBLUEroca AMoKcuaa yrnepoga u npoueHTa 6mopasnoxeHus gns
KaX[oro nHTepBana M3MepeHnin n Kaxaoro ncnbiTatenbHOro cocyga. [lna kaxgoro cocyga cTpoaT rpaukn 3a-
BUCMMOCTU BblAENUBLLUETOCA AMOKCUAA yrnepoga v npoueHTa 6uopasnoxeHus oT BpemeHu. Ecnm gnsa tpex na-
pannenbHbIX COCYA0B NOMyYeHbl CONOCTaBUMble pe3ynbTaTbl, MOXHO MOCTPOUTb rpathumk cpegHero saHavyeHus.

MakcumanbHblli ypoBeHb 6MOpa3noxeHus, onpefensemMblii kak cpefHee 3HayeHue chasbl nNaato Kpu-
BOl/i 6MONOTrMYECcKOro passioXKeHUs UIN MaKCcMManbHOe 3HayeHue, HanpuMmep Korjga KpuBas MOHWXKaeTcs Wau B
JanbHeiweM MeA/leHHO MOBbIWAaeTcs B pase naaTo, xapakrepmsyeT cTeneHb 6MOPa3NoXEHNA UCMbITYEMOTO
matepuana. Ecnu 6bin onpegeneH yrnepogHblii 6anaHc, pesynbTar 3TOro onpefeneHns xapakrepusyeT 06-
WYyl cTeneHb 6MopasnoxeHuns.

Ha nony4yeHHbIn pe3ynbTar MOTyT BAMATbL CMaynBaeMoCTb M hopMa MCNbITYyeMOro matepuana, u, cne-
JoBaTesnbHO, Npouejypa MCNbITaHWSA MOXeT 6biTb OrpaHMyeHa cpaBHeHMeM njacTMacc C aHalorMYHON XUmu-
YECKOWN CTPYKTYpOW.

Mpu nHTepnpeTaunn pesynbTaToB UCAbITAHWIA, NOKa3biBAlOLWMX HU3KYO BuopasnaraemMocTb, MOXeT 6bITb
nonesHa UHoOpMaLnsa 0 TOKCUMYHOCTU MCNBITYeMOro martepuana.

10 JocTOBEpPHOCTbL pe3ysibTaTtoB

WcnbiTaHne npu3HaeTcsa J0CTOBEPHbIM, €C/u:

a) cTeneHb 6MOpa3/IoXeHUs 3TaNlOHHOTO MaTtepuana (Fc npoBepka MHOKYnsiTa) cocTaBnsieT 6onee 60 %
B KOHLLe UCNbITAHUS;

b) KONMYECcTBO AMOKCMAA yrnepoaa, BblAeNNBLUErOCS B KOHTPO/IbHOM onbiTe FB B KOHUE ucnbiTaHus, He
npeBblllaeT BEPXHEro NpefesibHOro 3Ha4yeHus, NoJy4yaemMoro npakTMyeckMm nyTem (3TO 3HaYeHue 3aBUCUT
OT KO/IMYyecTBa MHOKY/NsiTa U COCTaBAsAeT, Kak Nokasanum MexnabopaTopHbie UCMbITAHUA, HaNnpumep, B cay4yae
30 mr/am3 cyxoro BeuwecTtBa, npnbénunsntensHo 90 mr/gm3);

C) KONMYEeCTBO AMOKCUAA yrepoja, BblAeNMBLIETOCs U3 Tpex KOHTPOJIbHbIX ONbiTOB FB K Tpex cocynoB
Ans vcneiTyemoro matepuana FT, Haxogutcs B npegenax 20 % oT cpefHero 3HayeHus Ha pase nnarto uau B
KOHLUE ncnbliTaHnA.

Ecnu B cocypne F, (NnpoBepka MHIM6mpyoLl,ero 4eiicTens, Npm UCNONb30BaHUM) NPOLEHT GMOpPa3N0XEHUS
MeHee 25 % M 3HAUYNTENIbHOrO Pa3/ioXeHWUs UCMbITYEMOro MaTepuana He Habnwpanocb, MOXHO MpeAnono-
XWUTb, UTO UCMbLITYEMbIA MaTepuan ABAAETCA UHTUOGUPYIOLWUM.

Ecnu B cocyne Fs (npoBepka abuMOTUMYECKOro pas/fioXeHWsi, Npu MCNONb30BaHUM) HabogaeTcss 3HaYU-
TenbHoe konuyecTBo (6onee 10 %) BbIAENUBLUIETOCA AMOKCMAA yriepona, BO3MOXHO, UMeNn MecTo NpoLecchl
abnoTnyeckoro pasfnoxeHus.

Ecnu 6bin BkAoueH cocyn FN (oTpuuaTenbHbli KOHTPO/b), He AO/KHO HabnwAaTbCA 3HAYUTENIBHOTO
KonuyecTBa Bblgensiouieroca gnokcupa yrnepoga (6onee 10 %).

Ecnn nepeyncneHHble KPUTEPUMN HE BbIMOJIHAKTCA, NOBTOPSAKT UCNbITAHUA, NCNOMb3YA APYrok npegBa-
pUTENbHO KOHAULWOHUPOBAHHbBIA MU NpeABapuTeIbHO 3KCMOHUPOBAHHbLIA UHOKYNAT.

11 MpOTOKON UCNbITAHWUN

MpoToKOoN UCMbITAHUA [O/MKEH coAepXaTb Kak MUHUMYM CrefyloLy nHdopMauuio:

a) CCbIJIKY Ha HacTofWMWiA cTaHaapT;

b) BClO MHOpMauuo, Heob6XoAMMYK ANS WAEHTUMUKaALUM UCNbITYEMbIX U 3TalOHHbIX MaTepuanos,
Bkntoyasa nx TOC, ThCO02, xumunyecknini coctaB u popmyny (ecnm u3BecTHbl), BUA, POPMY M KONNYECTBO/KOH-
LeHTpaumno B UCNbITyeMblX obpasuax;
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C) OCHOBHble napamMeTpbl UCNbITAHWUA, BK/AOYASA UCNbITATENbHbIA 06BbEM, MCNONb3YEMYK WUCNbITATENb-
Hyl0 cpedy, TeMmnepaTtypy UHKyb6aLuuu 1 KOHeYHoe 3HavyeHue pH;
d) UCTOYHNK M KONMYECTBO UCMNONb30BAHHOIO MHOKYNATa, BKAYaA NOAPOOHYK MHMOpmauuto o npepg-
BapuTesibHOM BO3,EI,eI7ICTBVII/I;
€) ucnosib3yemble aHanTuyeckme MeTOAbl, BK/AKOYaA MeToAbl OOHapyXeHuA auokcupga yrnepoga wu
onpepenerHna TOC, DOC un 6uomacchl;
f) BCce pe3ynbTaTbl UCMbITAHUWA, NOSYYEHHbIE A4S UCMNbITYEMbIX W 3TA/IOHHbIX MaTepuasnos (B TabnnMyHOM
n rpadunyeckoii popme), BKIOYasA pe3ynbTaTbl UBMEPEHUIA guokcuga yrnepoga, 3HauyeHus npoueHTa 6uopas-
NIOXEHMA 1 COOTBETCTBYOLWME rpadpnkn 3aBUCUMOCTN ITUX NapamMeTpoB OT BPEMEHMU;
4) NPOAOMXMTENbHOCTb MHAYKUMOHHOMO nepuoga, dhasbl 6MOpasnoXeHns U MaKkCMManbHbIi YypOBEHb
pa3fnoxeHnsa, a Takxe 06 YO NPOAO/KUTENBHOCTb UCNbITAHUSA;
h) nto6ble OTKNOHEHNSA B NPOBEAEHUUN UCMAbITAHWUNA;
i) Ntobble HabngaeMble OTK/IOHEHUS;
j) AaTy npoBefeHNs UCNbITAHWA;
n, Npu HeobXxo4MMOCTKN, ecnn NPOBOAUIN WU ONPeaensanu:
K) pesynbTaTbl NpoBepkn abuoTMyeckoro pasnoxeHus Fs, KOHTPoNA uHrmbuposaHusa F, n oTpuuaTenb-
HOro kKoHTponsa FN;
I) pe3ynbTaTthl ONpegesneHna yrnepofHoro 6anaHca, Bkawvas, Hanpumep:
1) konnyecTBO yrnepoja B UcCnbiTyemMoM MaTepuane, OKMC/EHHOTO A0 AMOKCcuAa yrnepoaa,
2) yBenuyeHne DOC B ucnbiTaTeslbHO cpefe BO BpemMs MHKyb6auuum 3a cyeT BOAOPACTBOPUMBIX
BelecTs,
3) yBenmMyeHue CoAepXaHus opraHu4yeckoro yrnepoga B 6uomacce Bo BpeEMSA UCMNbITAHUSA,
4) cogepxaHue yrnepoga B OCTaTOYHbIX NOJIMMEPaX B KOHUE UCMbITAHUA, U
5) cymma n3MepeHHOro yrnepoja, BblpaxeHHas B npoueHTax OT yrnepoja, BBeJEHHOIO B KayecTse
McnNbiTyemoro matepuana;
T) KOoNnoHneob6pasywwme egnHnubl (cfu/cm3) B MHOKYTMPOBaHHbLIX UCMNbITATE/IbHbIX CMECAX;
n) N6y NonesHyw MHPopmauuni (Hanpumep, HadyanbHasa MonekynsapHas macca obpasua, Monekynsap-
Has Macca ocTaTO4yHOro noauMmepa).
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MpunoxeHve A
(cnpaBo4HOE)

MpuHUMN yCcTpoiicTBa CUCTEMbI AJ11 U3MEPEHMUS BblAENVBLUIErOCa AMOKCUAA yriepoga (npumep)

Cocyfbl ycTaHaBNMBalT NocsefoBaTe/lbHO, Kak NnokasaHo Ha pucyHke A.l, U COeAMHAIT C NOMOLLbI ra3oHenpo-
HUUaeMbIx TPyb6oK. Yepe3 cucteMy npu NOCTOAHHOM HW3KOM fgaBsieHuu nponyckatoT oT 50 go 100 cm3MuH BO3gyxa He
cogepxatiero C02. MoacunTbiBalOT Ny3blPbKM BO3A4yXa WM UCNOMb3YIOT NOAXOAAWMNIA PErynaTop ANS NMPOBEPKUA CKOPOCTM
noToka Bo3ayxa. /cnonb3ylT UCKYCCTBEHHbIA BO3AyX, He cogepxawmnin C02, unu cxatblil Bo3gyx. B nocnegHem cnyvae
ygansawT C02 nponyckaHmem BO3Ayxa yepes CKASAHKY, COAepXallylo CyXyl HaTpPOHHYIK W3BECTb, WK, NO KpaiHel mepe,
yepes ABe MPOMbIBHbIE CK/ISIHKU C BOAHbIM PacTBOPOM rMApOKCcUaa kanus, cogepxawme, Hanpumep, 500 cm3 10 monb/gm3
pacTtBopa KOH. icnonb3yloT 4ONOAHUTENbHbI UHAMKATOPHbIA cocyq, cogepxawmii 100 cM3 pacTBopa rmgpokcuaa 6apusi
[Ba(OH)2] ¢ koHueHTpayueii 0,0125 monb/am3, gnsi obHapyxeHms npucytcTBua CO02 B BO3ayxe N0 NOMYTHEHUIO pacTBoO-
pa. Ana npepoTepaleHus nepebpoca XUAKOCTU AOMycKaeTcsa MCNoNb30oBaTb NYCTOW cocynd mMexay WHAMKATOpOM W no-
cnegyowen ncnoitaTtenlbHOW Kon6oin. Ecnn umeet Mecto 6MopassioxkeHne 1 B ucnoitTaTeslbHOM cocyae obpasyetca C02,
OH abcopbupyeTca B NOCAeAylOLWNX eMKOCTAX ¢ abcopbepom (MPOMbIBHbIX CKISHKaX) U onpegensiercs, kak npusefeHo B
npunoxexun B.

1

1— cxaTblii BO3ayX; 2 — PerynisiTop CKOpOCTW MOTOKa BO3Ayxa; 3 — JI0BYLLKa /18 AMOKCUAA yrnepoga (Hanpuvep, ABe NpOMbIBHble
CK/AHKM, CofiepXallime LWesnoyb); 4 — MHAUKaTop Avokcuaa yrnepoaa [Ba(OH)Z); 5 — vcnbiTatesibHas eMKOCTb; 6 — mellasnka

PucyHok A.1 — lMpumep cuctembl 415 M3MepeHus obpasoBasLlerocs guMokcuga yrnepoga
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MpunoxeHve B
(cnpaBo4HOE)

MpuMmepbl MeTOZ0B onpedeneHUs BblAeNMBLIErocs AMOKCcUAaa yrnepoaa

B.1 OnpegeneHve C02 namepennem DIC

BoigenuBluniica guokeupa yrnepoga abcopbupyetca pactsopoMm rugpokcuga Hatpus (NaOH) n onpegensieTcsa kak
pacTBOpeHHbIli HeopraHuyeckuin yrnepog (DIC) ¢ ucnonb3osaHmem, Hanpumep, aHannsatopa DOC 6e3 cxuraHus.
[otoBaT pacTteop 0,05 monb/am3 NaOH B genoHnsnposaHHoi Boge. VamepstoT DIC aToro pactesopa v UCNONb3YT
39TO 3HAYeHMe KOHTPO/IbHOW Npo6bl NpU BbluMCAeHMn npogyuuposaHus C02. CoeguHAT nocnefoBaTeslbHO C UChbITa-
Te/IbHbIM COCY/ZIOM [IBE NMPOMbIBHbIE CKNAHKU, KaxAas n3 koTopblix cogepxut 100 mn pacteopa NaOH. 3akpbiBatoT BbIMyCK-
HOe oTBepCTMEe NocnefHero cocya HebonbWNM CUOHOM ANs npegoTBpalieHnsa nonagaHnsa C02 u3 Bo3gyxa B pacTBop
NaOH. [na onpegeneHuns cogepxaHusa C02, oTCOeANHAT NEPBYI0 MPOMbIBHYI CKASIHKY OT WCMbITATENbHOW KOMObI U
oTO6MpalT Npoby, AocTaTouHy s nsmepenus DIC (Hanpumep, 10 cm3). 3aMeEHSIOT NPOMbIBHYHO CK/SIHKY Ha HOBYH CO
CBEXENpUroTossieHHbIM pactBopoM NaOH. B nocnefgHuilt geHb nocne noAKUCAEHUSA UCMbITYeMOro pactBopa U3MepsoT
DIC B 06€e1x NPOMbIBHbIX CK/ISIHKaX.
BbluncnatoT npoayumpoBaHHbiin C02 no dopmyne
(DICT-DICB)-3,67
[T7(CO2)}- - (B.1)
10
roe T(C02)t — macca BbigenuBuerocs C02, mr;
DICT — wu3smepeHHoe 3HaueHue DIC B cocyfe C UCNbITYEMbIM MaTepUanioM, Mr;
DICB — u3mepeHHoe 3HayeHne DIC KOHTponbHOM npobbl gna pacteBopa NaOH, wr;
3,67 — OTHOWeHNe monekynsapHoi maccbl C02 (44) Kk aTOMHOW mMacce yrnepoga (12);
10 — nonpaBoYHbIli KO3A(MULNEHT, YUNTLIBAKOLLUIA TOT dakT, YTo ucnonb3osasocb 100 cm3 pacteopa NaOH.

B.2 TUTpUMETPUYECKUIA METOZ, C UCMOSIb30BaHNEM pacTBOpa rmapokcuaa Gapus

BoigenuBlniica C02 BcTynaeT B peakuuio ¢ rugpokecmgom 6apus [Ba(OH)2] n ocaxgaetcsa B Buae kapboHata 6apus
(BaC03) [cm. chopmyny (B.2)]. KonunuyectBo Bbigenusweroca C02 onpefensaT TutposaHnem octasleroca Ba(OH)2 co-
nsHon kucnotoit (HCI) [cm. chopmyny (B.3)].

C02 + Ba(OH)2 —»BaC03 + H20, (B.2)
Ba(OH)2 + 2HCI —>BaC12 + 2H20. (B.3)

PacTteopsitotr 4,0 r Ba(0H)2-8H20 B AEVMOHM3MPOBAHHOW WM AUCTUNNUPOBAHHON BoAe W A0BOAAT 06bEM A0
1000 cm3 gna nonydeHns pacteopa c koHueHTpauyueid 0,0125 monb/gm3. PekomeHayeTcs NpUMroToBUTb AOCTAaTOYHOE KO-
NMYecTBO pacTBopa, Hanpumep 5 AM3, ANA NpoBeAeHUs cepun uchbiTaHuii. OTUNAbTPOBBLIBAIOT 0CaA0K M ONpeaenstoT
TOYHYIO KOHLEHTpaLunio TMTpOBaHMEM CTaHAapTHbIM pactsopom HCI. [na onpefeneHns KOHeYHON TOUKM UCMOMb3YHT UH-
AvkaTtop cheHonTanNenH NpyM pyyHOM TUTPOBaAHUN WAN MPUMEHAIOT aBTOMaTUYeCKUiA TUTpaTop. XpaHAT Npo3padHblil pac-
TBOp B repMETUYHO 3aKpbITOM cocyfe ANS npefoTspalleHns nornoweHna CO02 n3 Bosayxa.

Pas6asnsoT 50 cm3 pactBopa HCI koHueHTpaumeli 1 monb/gm3 (36,5 r/am3) go o6bema 1000 cM3 AeNOHU3NpPOBaH-
HOM nnnM ANCTUNNMPOBAHHON BOAON AN1A NOAyYeHUs pactsopa C KoHueHTpauuei 0,05 monb/am3.

B Hauyane ucnbiTaHus nomewatoT no 100 cm3 pacTtBopa Ba(OH)2 B TpM NPOMbIBHbIX CKASAHKW. B 3aBucumocTv oT
CBOWCTB ¥ KONIMYecTBa UCMNbITYEeMOro Mateprana U3MeHsI0T 06beM nornouiatowero pactsopa. Nepnoanyeckm oTcoeanHs-
10T 6AVXKaLLY0 K UCNbITaTeNIbHOW €MKOCTU CKNSHKY A1 TUTPOBaHUA. DTO BbINOHAKT N0 Mepe HeobxoAMMOCTH, Hanpu-
Mep KOra XMAKOCTb B NepBOl CKAsSSHKE MyTHas 1 A0 TOro, Kak BO BTOPOR CKNsiHke 6yaeT Habnwogartbca ocaxaeHne BaC03.
B Hauane ucnbiTaHNS MOXeT NoTpeboBaTbCsA TUTPOBaHME Yepes AeHb, a 3aTeM Mpu AOCTYXKEHUW dhasbl NaaTo — KaxAblil
nATbIf AeHb. [ocne oTcoeAMHeHNss NPOMbIBHON CKNSAHKU cpasy 3aKkpblBaloT ee NpPoOKoi AN npefoTBpaleHns nonajgaHns
C02 un3 Bosgyxa. [NepemellaloT ocTaBlIMECA ABE CKIAHKM 6AWKe K UCnblTaTelbHOMY COCYAY W B KOHLUE NPUCOEANHSAIOT
HOBYIO CK/ISIHKY, 3aroJfIHEHHYI CBeXuM pacTBopom Ba(OH)2. OnpegensoT TOYHYIO KOHLEHTpauuio pactBopa, 0CO6eHHO
€CNN UCNOMb3YI0T A/INTe bHblE Nepuoabl UCMbiTaHWii. TOYHO Takxe obpallalTca Co BCEMU cocygamu, cogepxallimMmu mc-
NbITYEMbIA 1 3TANIOHHbIA Matepuas, KOHTPO/bHbIA 06paseLl, KOHTPO/Ib UHIMBMPOBAHMSA U KOHTPO/Ib UHOKYNATA.

Cpasy nocne yganeHus CKNAHKM OTTUTPOBbLIBAIOT [ABE WM TPU anvKBOTHbIE nopuumn pacTteopa Ba(OH)2 pactsopom
HCI. ®ukcupytoT 06bem pactBopa HCl, Heobxoanmblii AN HEATpanusaunu.

BbluncnsatoT maccy C02, NornoweHHOro B NPOMbIBHONW CKIsiHKE, No dhopmyne

(B-4)

roe T — macca C02, NornoweHHoro B NpOMbIBHOW CKSIHKE, M;
CB — TO4YHasa KoHUeHTpauusa pactBopa Ba(OH)2, monb/gms3;

12
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YBo — 06bem pactBopa Ba(OH)2 B Hauane ucnbitanus, cm3;
CA — TOYHas KoHueHTpauus pacTtsopa HCI, monb/am3;
YA — o6bem pacTteopa HCI, ucnosnb3oBaHHOro gna TMTpoBaHus, cm3;
VBt — o6bem pactBopa Ba(OH)2 B MOMeHT BpemeHu t nepes TUTpoBaHMEM, CM3;
VBZ — o6bem anvkeoT pacTtBopa Ba(OH)2, ncnonb3oBaHHbIX A4/151 TUTPOBaHUS, CM3;
22 — nonoBuHa MonekynspHoin maccol C0O2.
B Tex cnydyasnx, Korga BbINOSHATCA Crefyolme ycnosus:
- 06bem pactBopa Ba(OH)2 po v nocne nornouwiexHns coctasnset 100 cm3;
- AN TUTPOBaHMA MCNOMb3YeTCsl NOJHbIN 06bem pactBopa (VB0 = VBf = VB2),
- KOHUeHTpayus cB pactBopa Ba(OH)2 coctasnseT 0,0125 monb/gms3;
- koHUeHTpayusa cA pacteopa HCI coctaBnsieT 0,05 monb/am3,
MCNoMb3ylT opmyny
T=11+(50- Yp).

(B.5)

13
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MpunoxeHve C
(cnpaBo4HOE)

Mpumep onpeaeneHns yriepoaHoro 6anaHca

C.1 OCHOBHbIE MNOJIOXEHUS

MnacTmaccobl, Kak npasBui0, UMEKT 60siee CMNOXHbIA COCTaB, YeM BeLLecTBa C HWU3KOM MOJIEKYSAPHOM Maccoii.
OpgHoro onpegenenus Bbigenenma C02 unn 6uoxmmmyeckoro notpedneHus kucnopoga (BOD) yacTto HegocTaTouyHO Ans
XapakTepUCTUKA N KONNYECTBEHHON OLEHKM WX BUONOTMYEcKoro passnoxeHuns. Bo Bpems 6M0N0rMYeckoro pasfoxeHus
MUKpOOpraHu3amMamun HakanavBaeTcs HoBas 6uomacca, M 4YacTb yriepoja B UCMbITYeMOM MaTepuasie npespaiiaeTcs B
6uomaccy, Ho He okucnaeTcs 6uoxmmuyecku. CnegosaresibHO, aHaIMTUYECKMEe NapameTpsbl, TakMe Kak Bblgenenme C02u
BOD, uacTo He gocturaloT 100 % COOTBETCTBYIOLMX TEOPETUYECKMX 3HAYEHWUI faxe B criyyae MosHOro 6uopasnoxeHus
MCNbITYEMOro matepuana, a no pesynbrartaMm WCMbITaHUA MOXeT ObiTb OWMOOYHO cAenaH BbiBOA4 O HELOCTATOYHOM pas-
noxeHun. OnpegeneHve o6Lero yrnepogHoro 6anaHca, npuBeAeHHOe B AaHHOM NPUIOXKEHUU, MOXET GbiTb MOME3HO B
Takux cnydasx Ana noATBepXAeHus MonHoi 6uopasnaraemoctu. Takoil 6anaHc OCHOBaH Ha CYMMMPOBaHUWM KOMYecTB
yrnepoga, nofy4veHHblX B pesynbTare Cnefylolwmx M3MepeHuin: yrnepoga, BblAeNUBLUETOCS B BUAe AMOKCMAa yrnepoja,
yrnepoga, npoAyuvpoBaHHOro B BuUAe HOBOM 6Guomaccel, yrnepoga, npeobpasoBaHHOro B BOLOPACTBOPMMbIE OpraHuye-
ckue mMeTabonuTbl, yrnepoga, onpegeneHHoro kak DOC w yrnepoga, ocTaBlUerocs B HepaspylweHHOM nonvmepe. Cywm-
MapHOe KO/IMYEeCTBO yrnepofa CpaBHUBAETCHA C KO/IMYECTBOM OpraHW4yeckoro yriepoga B UCMbITyeMOM marepuasne, Bee-
LEHHOM B UCMbITATE/NIbHY CUCTEMY.

C.2 NMpouenypa ncnbITaHWi

OnpefensoT KOIMYECTBO BblAe/IMBLUErOCS ANOKCUAA yriiepoa, Kak npusefeHo B 8.4.

OT6upaloT 06pasLbl NHOKY/IMPOBAHHON cpefbl B HaYasne ucnbiTaHus, nepeg ob6aBneHneM UCNbITYEMOro Marepua-
na v B KOHUe nepuoja nHkybauun. Cnegyet TwiatesibHO oTémMpaTb NPOO6LI A8 NONyYeHUs npeAcTaBUTeNbHbIX 06pasLoB.
MponyckatoT Npobbl Yepe3 MeMOpaHHbI PUALTP UK LEHTPUAYTMPYIOT CO CKOPOCTbI0 Npuban3ntesnsHo 40 000 m-c~2.

[nsa kaxgoro obpasua onpefensioT KOMYecTBo 6momacchl Ha unbTpe Win B ocajke, UCMO/b3ys COOTBETCTBYIO-
lpe meToAbl, Hanpumep nMepeHune npotemHa. OnpegensanT uay npeanonaralT KOIMYEeCTBO yriaepoga B 6uomacce 1 no
pa3HOCTU BbIYUCNAIOT yBE/IMYEHMNE OpPraHnM4eckoro yrnepoga B 6uomacce.

B cootBeTcTBMM ¢ ICO 8245 onpegenstoT DOC B hunbTpate Kaxaoh npobbl U BbIYUCASAOT yBE/IMYEHNE COAepXa-
HWA opraHuyeckoro yrnepoga. Ecnu Bo3MOXHO, onpeAensioT BellecTsa, obpasyowme DOC ans noaTBepxaeHnsa npoay-
LMpoBaHNs BOAOPACTBOPUMbIX METa60NNTOB.

B koHUE ucnbITaHNS onNpeaensAlT KOMYecTBO yrnepoga B OCTaTOYHbIX NOMMepax, UCMob3ys BeCb OCTaBLUMIACA
o6pa3sel,. O6bIYHO 3TO CNOXHAA NpoLefypa, U ee MOXHO BbIMO/IHUTL HANPAMYIO, eC/in AOCTYNEeH aHainu3 /19 KOHKPETHOro
nonvMmepa (cM. npunoxexne D), nan KkocBeHHO. B nepBom cnyvyae u3BfekaloT U B3BELIMBAOT OCTATOUYHbIE NOSNMEPHI U
BbIYMCNAOT KOMYECTBO yriepoa no ux M3BecTHoMy coctaBy. OAHMM M3 BO3MOXHbIX METOAOB HEMPSAMOro onpefeneHns
ABNSIETCA NPOMbIBKA, CYyLUKa ¥ B3BELLUMBaHWE ocTaTka 1 onpejeseHne obLero opraHuyeckoro yrinepoga (TOO). 3atem Bbl-
yuTalT yrnepog 6uomacchl (CM. Bbilwe) 13 TOO AN nonyyeHus KOsMYecTBa yriepoda B OCTaTOYHbIX nonvMepax. Apyras
BO3MOXHOCTb — TOYHO B3BECWUTb OCTaTOK, a 3aTeM 06paboTatb ero nNoAXoAsAWMM METOAOM A5 paspylleHns 6uomaccol,
HO He NoanMmMepoB (3TO Heo6XoAMMO MPOBEPUTL 3apaHee). Vcnonb3ys, Hanpumep, TMNOXA0PUT HATPUSA, YAaNA0T PacTBo-
pyMyl0 Y4acTb 1 CHOBa B3BeluMBalT o6pasel. MNpegnonaraloT, 4To BCA Guomacca yganeHa, U BbIYUCASIOT MO NOSyYEHHOM
Macce cojepxaHve nonmmepa B ocTaTke.

C.3 BbluncneHune yrnepogHoro 6asaHca

BbluMCAAIOT KONNYECTBO BUOXMMMNYECKM OKUCAEHHOro yrnepoga Cc02, Mr/gm3, B UCNbITYEMOM Martepuasne, BBeAeH-
HOM B MCMbITaTeNbHY cucTemMy (cogepxaHue yrnepoga CMAT), ncxoas m3 npoueHTa 6uopasnoxeHus Dt, nonyyeHHoro B
ncnbiTaHnn Ha BbiaeneHne C02 (cm. 9.1.2) no dopmyne

‘MAT *D.

'CO, 100 (C.1)

BbluMCAAOT YBeIMUYEHNE yrnepoga 61MomMaccsl B kofibax, cofepxalimx ucnbityemblii matepman CBlo Mr/am3, cpas-
HMBas GoMaccy B Hauasie M B KOHLE MHKYGaLMOHHOIO Neproa C yY4eToM U3MEPEHHOTO WM BbIUMCIEHHOTO KO/IMYecTBa
yrnepoga B 6romacce B Hauyane CB U KOHUe vcnbiTaHusi CB no dpopmyne

BIO - Cs. (C-2)

OnpegensoT yBenmyeHne DOC B TeyeHWe uHKybauumoHHoro nepuoga CDOc wmr/gm3, cpaBHMBas KOHLUeEHTpauuu
DOC B Havane CDs u koHue CDeno copmyne

CDOC ” CDe* CDs (C.3)
OnpegensioT KOMMYECTBO OpraHmnyeckoro yrnepoga CPOL B OCTATOUHBIX MOSIMMEPAax B KOHLE MCTbITAHUA.
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BbIUMCAAIOT KOMMYECTBa pas/MyHoOro npeobpasoBaHus yrnepoga B NpoLeHTax oT BBeAEHHOro yrnepoga CMAT u
CYMMUPYIOT AN1A NONyYeHUs1 KONMUecTBa BbluMCNEHHOTO yriepoga Ccalc, %, no dgpopmyne

CCALC = CCO02+ CBIO + CDOC + CPOL m (C4)

C.4 Mpumep: yrnepogHblii 6aniaHc nonun(p-rmapokKcmbyTmpaTa)

BBegeHo ncnbiTyemoro matepuana: CMAT = 600 mr/gm3 = 334,8 mr/gm3yrnepoga.
CteneHb 6ropasnoxenus: Dt= 78 %.

rlapaMeTp CBs "Be "BIO CDs CDe “DOC ooo
mr/gm3 3,2 61,0 57,8 2,0 22,0 20,0 261
% ot CMAT 17,2 6,0 78

BblunCNeHHbIN yrnepogHblin 6anaHc: Ccalc =78 % + 17 % + 6 % = 101 % CMAT.
OT0T npumep npuBegeH v agantuposaH u3 [9].
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MpunoxeHve D
(cnpaBo4HOE)

MpumMmep onpegesnieHns KonMyecTBa HEPacTBOPUMOTro B BoZle NoJiMMepa, OCTalollerocs B KOHLe
MUcnbliTaHUS Ha GUopasnoXeHne, N MOJIEKY/ISIPHOM Macchl nosimmepa

MoxeT 6bITb NOIE3HBIM UCMOb30BaHNE NPOLEeAYpPbl M3MEPEHUS KOTMYeCcTBa U MOJIeKysipHOM Macchl NOJIMMEpPOB,
OCTaBLUMXCS B KOHLe uccnefoBaHusi 6uopasnoxeHusi. Cneayowmii MeTog wam apyroii noaxoasawmnii MeTos, fonyckaetcst
MCnosb30BaTh A1 aHanM3a HepacTBOPMMbIX B BOAE NOMMEPOB, PACTBOPSIOLLNXCS B OPraHUYeCcKnx pacTBOPUTENSIX, He
CMeLUMBAaOLLMXCS C BOAOM.

a) MepeHocAaT UCMbITYEMYI0 CMECH B Ae/IMTENbHYI0 BOPOHKY, A06aBNSAOT NOAXOAAWMIA OpraHuyeckuii pacTBopuUTesb
1 BCTpsixuBaloT oT 10 A0 20 MWH 4718 3KCTparnpoBaHWs ocTaBLUNXCS NosMmepoB. OTAENA0T €0l opraHnYeckoro pacTBo-
puTENs OT BOAHOrO cnosi. [Lo6aBAsOT CBEXUIA pacTBOPUTE b 1 MOBTOPSIOT NpoLeaypy.

b) O6beauHAT OpraHnYecknue 3KCTpakTbl M BbiNapuBalT pacTBOpuUTE/b Aocyxa. PacTBopsatoT TBepabllii obpasel,
(ocTaTok) B COOTBETCTBYIOLEM 06BbEME MOAXOAALLEr0 3Mtoarta.

c) C nomoLlblo MUKpoOLUNpULA BBOAAT NOAXOAsILee KONMYECTBO B annapar A5 BbICOKO3(h(heKTUBHOM XUAKOCTHOM
xpomatorpadguu (HPLC), oCcHaLLEeHHbI KOMIOHKOW 3anOfIHEHHONM refieM AN 3KCKA3MOHHON XpoMaTorpadumn. 3anyckarT
aHasiM3 1 3anucbiBaloT XpOMaTorpaMmy.

d) Mo KannbpoBOYHOI KPMBOI onpeaensatT KONMYecTBO NPUCYTCTBYIOLLErO NoaMMepa.

e) OnpefensiloT MOMEKYNSpHYD Maccy nonuMepa, BBOAA B Xpomartorpady WAEHTUYHbIA nonumep wau noauvme-
pbl, CTPYKTypa KOTOPbIX aHa/siorMyHa CTPYKTYpPe WCMbITYEMbIX NOSIMMEPOB U MOJIEKYNSAPHbIE MAacCbl KOTOPbIX W3BECTHbI.
COOTHOLLIEHNE MEXAY BPEMEHEM YAEPXMBaHMSA M MONEKYNSPHOA Maccoil nony4yatT 13 pe3y/bTUPYoLLEeil XpoMaTorpaMmMbl.
BblUMCNAT MOMEKYNSPHYI0 Maccy, UCMOMNb3ysl 3TO COOTHOLLEHNE.

AGCONMIOTHYIO MOMEKYNAPHYKD Maccy uccrefyemoro noaymepa Takke MOXHO onpefenntb ¢ nomowbio B3IXKX c
KOMOUHaLMen ManoyrnoBoro nasepHoro ceetopaccesHus (LALLS) n guddpepeHynansHOro pedypakToMeTpnyeckoro ge-
TekTopa (RI).
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MpunoxeHve OA
(cnpaBo4HOE)

CBe/leHMs1 0 COOTBETCTBUN CChbIJIOYHbIX MEXAYHAapOAHbIX CTaHAapTOB
MeXrocyaapCTBEHHbIM CcTaHAapTam

Ta6nunuya [JA. 1

O603HayeHNe CCbIIOYHOrO CreneHb O603HaueHre ¥ HAMMEHOBaHNE COOTBETCTBYIOLLETO MEXIOCYAapPCTBEHHOTO
MexXAyHapoAHOro ctaHaapTa COOTBETCTBYS cTaHdapTa
ISO 8245 NEQ FOCT 31958—2012 «Boga. MeToApbl onpegeneHnsa cogepxanHmsa ooule-

0 N PACTBOPEHHOIO OPraHNYecKoro yriepoaa»

MpnmeuvaHune — B HacTosiwei Tabnvue MCNoOMbL30BaHO crnegyolee yCnoBHOe 0603HayYeHne CTeneHn cooT-
BETCTBUA CTaHAapTa:
- NEQ — HeakBMBa/IEHTHbIN CTaHZapT.

17
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Bubénnorpadusa

ISO 8192 Water quality — Test for inhibition of oxygen consumption by activated sludge for carbona-
ceous and ammonium oxidation (KauyectBo BOAbl. VcnbiTaHMe Ha MHIMOMPOBaHWE MOINOLEHUSA
KMCNopofa akTUBHLIM WMOM NPU OKUC/IEHUW YINEePOACOAEpXaLluX 1 aMOHUEBbLIX COeLUHEHWIT)

ISO 94391) Water quality — Evaluation of ultimate aerobic biodegradability of organic compounds in aqueous
medium — Carbon dioxide evolution test (KayectBo BoAbl. OueHka CNOCO6HOCTU OpraHnYecKnx
coefViHEHWI K NpegenbHOMYy a’spobHOMYy 6KMOSI0rMYeckoMy pacluensieHulo B BOAHON cpege.
MeToA n3MepeHns KONMMYecTBa Bbl4e/IeHHOro AMoKcMaa yrinepoaa)

ISO 106342) Water quality— Preparation and treatment of poorly water-soluble organic compounds for the sub-
sequent evaluation of their biodegradability in an aqueous medium (KauectBo Bogpbl. MNMoarotoBka
1 06paboTka N10X0 PacTBOPMMbIX B BOAE OPraHUYecKnx coeguHeHniA Ans nocneayoLein oLeHku
nx 6mopasnaraeMocTi B BOLHOW cpene)

ISO 11923 Water quality — Determination of suspended solids by filtration through glass-fibre filters
(KauectBo Bogbl. OnpefeneHe CoAepXaHnNsa B3BELUEHHbIX TBEPAbIX YacTuL, nyTem dunbTpaumm
yepes CTEeK/I0BO/TOKOHHbIe (hUNbTPbI)

ISO/TR 154623) Water quality — Selection of tests for biodegradability (KauecTBo BoAbl. BbI6Op METO[0B OLEHKM
6nopasnaraemocTu)

ISO 17556:2012 Plastics — Determination of the ultimate aerobic biodegradability of plastic materials in soil
by measuring the oxygen demand in a respirometer or the amount of carbon dioxide evolved
(Mnactmaccel. OnpegeneHne makCcuMasibHOM CNOCOBHOCTM K a3poBHOMY MUKPOBUOIOrMYeckomMy
paspylieHnio B MNoyBe NyTeM U3MepeHus PecrnmpoMeTpoM MOTPe6GHOCTU B KWUC/IOpoge uam
Ko/iMyecTBa BblAENSAEMOro ANOKcuaa yrnepozaa)

ASTM D 3536-914) Molecular Weight Averages and Molecular Weight Distribution by Liquid Exclusion Chromatog-
raphy (GEL Permeation Chromatography — GPC) [CpeaHune 3Ha4yeHns MONEeKysSpHON Macchl n
pacnpegfeneHne MOMEKYNSAPHON MacChbl C MOMOLLbIO XUAKOCTHOW 3KCK/IHO3MOHHON XxpomaTorpa-
un (renb-npoHukarowas xpomartorpadgua — GPC)]

Muller R.-J., Augusta J., Pantke M. An Interlaboratory Investigation into Biodegradation of Plastics; Part 1: A Modified
Sturm Test. Material and Organisms. 1992, 27 (3) pp. 179— 189

Piichner P, Mueller W.R., Bardtke D. Assessing the Biodegradation Potential of Polymers in Screening and Long-
Term Test Systems. J. Environ. Polym. Degrad. 1995, 3 pp. 133— 143

PQCHNER. P. (1994) Screening-Testmethoden zur Abbaubarkeit von Kunststoffen unter aeroben und anaeroben Be-
dingungen, Dissertation, Stuttgart University Fakultatfur Bauingenieurwesen, Stuttgarter Berichte zur Abfallwirtschaft,
59, Erich Schmidt Verlag, Berlin

Sperandio A., & Piichner P. Bestimmung der Gesamtproteine als Biomasse-Parameter in waflrigen Kulturen und auf
Tragermaterialien aus Bio-Reaktoren, gwf Wasser. Abwasser. 1993, 134 pp. 482—485

UrstadtS., Augusta J., Muller R.-J., DeckwerW.-D. Calculation of Carbon Balances forthe Evaluation of Biodegradability
of Polymers. J. Environ. Polym. Degrad. 1995, 3 (3) pp. 121—131

1) fevictByeT TOCT P NCO 9439—2016 «KauyecTBO BoAbl. OueHka 6mopasiaraemMocTi OpraHuyecknx coeguHeHuni

B BOZHOI cpefe. MeTof OLEHKK NOJIHOM aspo6Holi GruopasnaraemMocTi nyTeM W3MEepeHusl KOJIMYecTBa Bble/IEeHHOro Au-
okcuaa yrnepogas.

2) fenctByeT TOCT P MICO 10634—2016 «KauvecTBO BoAbl. OLeHKa 6ropasnaraemMocTi OpraHMyYeckux coeguHeHnn

B BOAHOW cpefe. MogrotoBka M 06paboTka MasopacTBOPMMbIX B BOAE OPraHWYeckux coefuHeHuin ona nocnepyroulei
OLLEHKN>»

3) felictByeT IOCT P 56989—2016 «KauectBo BOoAbl. OueHka 6uopasnaraeMoCcT OpraHn4yecknx CoeguHeHuli B

BOAHOI cpege. Bbibop MeToAa OLEHKU».

4) OTmeHeH. felicteyeTACTM/, 5296-19 «CTaHAapTHbIN MeTod onpeaeneHuns cpegHein MoekynsapHon maccbl U MO-

NeKynsipHO-MacCoBOro pacnpeaeneHns noaucTposia MeTofoM BblCOKOI((EKTUBHOM IKCK/THO3MOHHOM XpomaTorpadmms.
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YOK 678:691.175:006.354 OKC 83.080.01

KntoueBble cnoBa: njaacTmacchl, onpegeneHme cnoco6HOCTH K NOJTHOMY aHa3po6HOMY GMOIOTMYECKOMY pas-
NIOXEHWO B BOAHON cpeje, aHanu3 BbliAeNseMOro AMokcuaa yrnepoaa
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Penaktop H.B. TanaHoBa
TexHuueckuii pegaktop B.H. [NpycakoBa
Koppektop M.B. ByyHan
KomnbloTepHas BepcTka E.O. AcTawmHa

CpaHo B Habop 26.09.2022. [MognucaHo B nevats 27.09.2022. dopmat 60x8418 [apHuTypa Apuas.
Yen. ney. n. 2,79. Yu.-u3g. n. 2,52.

[MoAroToB/IEHO HA OCHOBE 3/1EKTPOHHOWM BepcuM, NPeoCTaB/IEHHON pa3paboTumkom cTaHaapTa

Co34aHo B eAMHNYHOM UCnoNHeHn B ®IrbY «PCT»
NS KOMMNeKkToBaHnA defepasibHOro NHopMaLMoOHHOTo (hoHAa CTaHAapPToB,
117418 Mocksa, Haxumosckuii np-T, 4. 31, K 2.
www.gostinfo.ru info@gostinfo.ru
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