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Mpeancnoeue

1 NMOOIOTOBIEH ®enepanbHbIM rocy4apcTBEHHBIM DIOIKETHLIM yupexXaeHueM « POCCUIACKWMIA MHCTU-
TyT cTaHgapTudauuuy» (OIFBY «PCT») Ha ocHoBe cOBCTBEHHOrO NepeBofa Ha PYCCKUIA A3blK aHIMOA3bIYHON
BEpPCWM CTaHgapTa, yKas3aHHoro B nyHkTe 4

2 BHECEH TexHunyeckum KoMuTeTOM no ctaHpaaptusaumn TK 230 «MnactMacchl, nonuMepHblie maTte-
puansl, MeToAbl UX UCNbITAHUAY

3 YTBEPXIOEH W BBEJEH B JEVWCTBWE lMpukasom ®eaepansHOro areHTcTea No TEXHUYECKOMY
perynupoBaHuio 1 MeTponorin ot 23 ceHTsbpa 2022 r. Ne 989-cT

4 HacTtodwmin ctaHgapT MOeHTU4YeH MexayHapogHomy ctaHgapty MCO 14851:2019 «OnpeneneHue
CrnocofHOCTM nMnacTMacc K NonHomy aspobHomy Buonorndeckomy paznoXeHW B BOAHOW cpefne. Metopn
n3mepeHus norpebneHns kucnopoaa B 3akpeiToM pecnupometpe» (ISO 14851:2019 «Determination of the
ultimate aerobic biodegradability of plastic materials in an aqueous medium — Method by measuring the
oxygen demand in a closed respirometer», IDT).

HavmeHoBaHWe HacTosWero cTaHgapTa MU3MeHEHO OTHOCUTENIbHO HaUMEHOBaHUA YKa3aHHOIo Mexay-
HapOLHOTO cTaHgapTa 4nsa npuesedeHus B cooteeTcTBue ¢ FOCT P 1.5—2012 (nyHKT 3.5).

Mpy NpUMEHEHMM HACTOSILLEro CTaHOapTa PEKOMEHAYETCA UCMOMNb30BaTk BMECTO CChINMOYHbLIX MEeXOy-
HapoAHbIX CTAaHO4APTOB COOTBETCTBYIOLLME UM MEXIOCY4APCTBEHHbIE CTaHAAPThI, CBEAEHUS O KOTOPLIX Npu-
BE[EHbI B JONONMHUTENBHOM NpunoxeHun JA

5 BBE[OEH BIEPBbIE

6 HEKOTOpble ANEMEHTbI HAaCcToALLEero CtaHgapra MOryT ABIATBCA obbeKkTaMn NaTeHTHbIX npas

lNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHoseHbl 8 cmambe 26 @edepanbHOz0 3aKoHa
om 29 uwHa 2015 a. Ne162-@3 «O cmaHOapmu3sauuu 8 Poccutickol ®edepauuu». MIHghopMmauus o6 usme-
HeHUSIX K Hacmosiwemy cmaHdapmy nybnukyemcsi 8 exe200HOM (M0 cocmosHUW Ha 1 sHeapsi mekyuwie2o
eo0a) uHghopmayUoOHHOM ykazamene «HayuoHansHbie cmaHlapmbi», a oguyuanbHbill MeKcm U3MeHeHUl
U rnonpasok — 8 eXeMecsYyHoOM UHOPMAayLOHHOM ykazamene «HayuoHnansHbie cmaHdapmel». B cnyvae
rnepecMompa (3amMeHbl) Uu OMMeHbl Hacmosauweao cmaHdapma coomeemcemeyrouee ysedomieHue bydem
onybnukosaHo 8 bnuxaluwieM 6biNyCcKe eXeMecsyYHo20 UHGOPMayuoHHO20 ykasamerns «HauyuoHanbHble
cmaHOapmsi». Coomsemcemayoujas UHgopmayus, yeedoMIeHUe U MeKCmbl pa3Mewalomcs makxe 8 UH-
ghopmayuoHHoU cucmeme obLezo nonk3oeaHus — Ha oguuuanbHoM calime @edepansHo20 azeHmcomea rno
MEexXHUYECKOMY peaynupoeaHuro U Memponoauu & cemu MHmepHem (www.rst.gov.ru)

© 1S0, 2019
© OdopmneHue. ®IeBY «PCT», 2022

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

C POCTOM UCNONb30BaHUA NnacTtMacc X BTOPMYHOE MCMONb3OBaHWeE U yTUnmniauua ctarnu Cepbe.?.HOﬂ
I'IpOGJ'IEMOFI. B nepByw odepelb cnengyet cnocobcTBOBaTH BTOPUYHOMY MUCNONb30BaAHUWIO. OpgHako NMOBTOPHOE
Mncnonb3oBaHWe OTXO40B nNnacTtMacc TpyaHOOO0CTYNHO. Hanpmr\nep, nnacTMaccoBbIn MYCOD, KOTOPbIN nocrtyna-
eT B OCHOBHOM OT I'IOTDE6MTeJ'IeI7I, CITOMHO MOBTOPHO UCMOSb30BaTh NOSTHOCTLID. [JJOMNOMHUTENBHLIMKW NpUMepa-
MW NMNnacTtMacc, KOTOpPble CNOXHO NOBTOPHO MCMONbL30BaTh, ABNAKTCA prGOJ'IOBHble CHacTu, MUKpoOLLapWK N3
nnacTtMacc B npoAgyKrax TNMYHOM TMIMEHBI U BOOOPaACTBOPUMBIE NMOJTUMEPHDI. 3TK nnacTMacchbl UMeKT TeHOEeH-
UMK NpoCa4ynBaTbCA U3 3aMKHYTbIX LMKINOB YTUINM3aLl K OTXO40B B OKPYXKAKLWYH cpeny. B HacTosLwee BpemMsa
NMOABIAKTCA 6w0paanaraeMble nnactMmacchbl Kak 0AuvH M3 BO3MOXKHbIX BAPWUaHTOB pelleHUA TakKuX 3KOINnoru-
YeCKWNX I'IDO6J'IEM. [NMpegnonaraetcs, 4TO M3OenUs W3 nMracTtMacc, KOTopble OTRAPaBNAKTCA Ha NpeanpusaTua
Mo KOMNOCTUPOBaAHWIO, ABNAKOTCA NOTEHUWANbLHO 6MopasnaraeMb|MM. CJ'Ie,EI,OBaTeJ'IbHO, O4yeHb BaXHO onpefe-
NMUTb NOTEHUWAINBHYIO CMOCODHOCTL TaKMX MaTepmnarioB K 6VIOHOFM‘-IGCI{OMY Pa3noXeHUo U NoNy4YnTe AaHHbIE
06 nx cnocobHocTH K GMOJ'IOFM‘-IE.‘CKDMy pa3noXxeHnw B eCTEeCTBEHHOW cpene.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

NNACTMACCHI

OnpepeneHue cnocobHOCTU K NONHOMY aspobHoMy Guonoru4eckomy
pasnoXeHWIo B BOOHOMW cpefe.
MeTon, uamepeHMa noTpebneHUs Kucropoda B 3aKpbITOM
pecnupomMmeTpe

Plastics. Determination of the ultimate aerobic biodegradability in an aqueous medium.
Method by measuring the oxygen demand in a closed respirometer

Oarta BBegeHna — 2023—03—01

NMPEOYNPEXOEHWE — CTtouHble BOAbl, aKTUBHbLIA WM, MO4YBa U KOMNOCT MOTYyT cogepXaTb no-
TeHUManbHO NaToreHHble opraHusMel. MoaTtomy npu o6palweHun ¢ HUMKU cnepyeT cobnioaaTb cooT-
BETCTBYHLME Mepbl NPeAOCTOPOXKHOCTU. C TOKCUYHLIMU UCTNLITYEMbIMWU COEAUHEHUAMMU U coeUuHe-
HUAMW, CBOMCTBA KOTOPbIX HEM3BECTHbI, crneAyeT obpallaTbcs ¢ OCTOPOKHOCTLIO.

1 O6bnacTtb NnpuMeHeHunsA

HacToswumi cTaHOapT ycTaHasnuBaeT METOL M3MepeHus notpebneHmns KMcnopoaa B 3akpbiTOM pecnu-
poMeTpe Ansi onpefeneHus cteneHn aspobHoi BuopasnaraemMocTy nNnacTMacce, BKMYas cooepxalunecs B
Hux gobaBkn. B nabopaTopHbiX YCNOBUSIX UCTLITYEMbIA MaTepuan NogBeprarT BO3AENCTBMIO MHOKYNATa N3
aKTMBHOTO Mna B BOOHOMW cpefe.

Mpw Mcnonb3oBaHUK B KA4ECTBE MHOKYNSITA HEaAanTUPOBAHHOTO aKTUBHOMO MUNa UCTbITaHWE MOAENUPY-
eT npouecckl 6MopasnoxeHus, npoucxogsiyume B obbIMHOR BOOHON cpeae; MeTof C UCNONb30BaHUEM CMeLLaH-
HOTO UMW NpeaBapUTENbHO 3KCMOHMPOBAHHOMO MHOKYNATa UCNOMb3YHT ANst UCCNeAoBaHUs NoTeHUManbHow
BGropasnaraeMocTi UCMbLITYEMOro MaTtepuana.

YcnoBusi UCMbITAHWIA, UCNOMb3yEeMblE B HACTOSILLEM CTaHOapTe, MOryT He COOTBETCTBOBaTL ONTMMarb-
HbIM ycrnoBusiM, oBecneyvMBalLLMM MakcUManbHoe BuopasnoxeHue, HO Lenbko pa3paboTku HacTosALllero
cTaHfapTa siBNsieTcs onpefeneHue NoTeHUuMansHoW cnocoBHOCTM NnacTMace K BUopasnoXeHUO UMK onpe-
feneHue ux cnocobHOCTU kK BLUOPA3NOKEHUID B eCTECTBEHHON Cpefe.

MeTopa no3BoNseT ynyylwnTb OLeHKY cnocobHOCTH K GMONOrMYeckomy pasnoXeHno NyTeM BblYUCNEHNS
yrnepoaHoro 6anadca (npu HeobxoguMmMocTK, cM. npunoxeHuve E).

MeToa NnpMMEHUM K CneayoLlmnMm MaTepuanam:

- NPUPOSHLIM M/MFN CUHTETUYECKMM MONMMepam, CononmMMepamM UM UX CMecsiM;

- nnacTMaccam, cogepxallum Takue 4obaBKW, Kak NNnacTUUKaTopsl, KpacuTenu Unu Apyrue COeQUHEHWS;

- BOAOPACTBOPUMBLIM NOMMMEPAM;

- Matepuanam, KOTOpble B YCNOBUSAX UCMbITAHUS HE NOOABMSIOT MUKPOOPraHU3Mbl, MPUCYTCTBYHOWMNE B
nHokynaTe. MHrmbupytolee AeicTBUE MOXHO ONPEeaenuTb C NOMOLLBIO KOHTPOMA (MPOBEPKW) MHIMBMPOBaHWSA
MW 4PYrum NoaxoaaLMmM MeTof4oM (CM., Hanpumep, [2]). Ecnmn ucnbiTyemelid Matepuan MHIMBKHpyeT MHOKYNAT,
TO MpW NPOBEAEHUN UCMbITAaHUA JONYCKaeTCsl MCNonb3oBaTe Bonee HU3KYH KOHUEHTpauuio matepvana, apy-
FOM UHOKYMAT UMK NpeaBapuUTENbHO SKCMOHUPOBAHHbLIA MHOKYMAT.

MapaHune ochbuumnansHoe
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2 HopmaTuBHBIE CCbISIKK

B HacTosileM cTaHaapTe UCNonb3oBaHa HOPMAaTUBHAs CChlnka Ha creaylowmnii cTaHaapT [ans gatupo-
BaHHOW CChINKA NPYMEHSIIOT TONbKO YKa3aHHOE M30aHWe CChITOYHOro cTaHaapTa, AN He4aTUPOBaHHOW —
nocnegHee usgaHve (BKM4Yasa Bce U3MeHeHns)]:

ISO 8245, Water quality — Guidelines for the determination of total organic carbon (TOC) and dissolved
organic carbon (DOC) [KayecTBo BOAbl. PekoMmeHgaLmn no onpegeneHnio obLiero opraHM4eckoro yrnepoga
(TOC) n pacTBopeHHoro opraHudeckoro yrnepoga (DOC)]

3 TepMuHbI U onpegeneHus

B HacToswem cTaHAapTe NpUMEHeHbI creaylolne TepMUHBI C COOTBETCTBYIOLMMU onpeaeneHuamm:

NCO n M3K nopggepxueatoT TepMyHonornyeckne 6asbl 4aHHbIX, UCMONb3yeMble B CTaHAapTU3aLMu no
crnegywwum agpecam:

- nnatdopma oHnamnH-npocmoTpa MCO: goctynHa no agpecy https://www.iso.org/obp

- Onektponegua M3K: npoctynHa no agpecy http:/www.electropedia.org/

3.1 nonHoe aspoGHoe Guonorvyeckoe pasnoxeHue (ultimate aerobic biodegradation): PasnoxeHue
OpraHM4yeckoro coeguHeHUs MUKPOOPraHM3Mamu B NPUCYTCTBUW KMCMOPOAA Ha YrNeKWcnbli ras, Bo4y U MUHe-
panbHble COMW APYrvX NPUCYTCTBYIOLW WX 3NEMEHTOB (MUHepanuaauus) nnc Hosasa bruomacca.

3.2 akTuBHbIA Un (activated sludge): CMeck opraHuyeckux matepuanos 1 Buomacckl, nonyyeHHas npu
aspobHOM o4MCTKe CTOYHBIX BOA B pesynbrate pocTa GakTepuil 1 pyrux MUKpPOOPraHW3aMoB B NMPUCYTCTBUM
pPacTBOPEHHOro KMCNOpoAa.

3.3 cogepxaHMe B3BELIEHHbIX TBePAbIX YacTHL, B akTUBHOM une (concentration of suspended solids
in an activated sludge): Macca TBepabix YacTuL, NOMyYeHHbIX NyTeM (UnbTpaunmn unu LeHTpudyrnpoBaHus
N3BECTHOro oObema akTuBHOro una (3.2) v BeicylUMBaHKUS Npu TemnepaType npubnuantensHo 105 °C go no-
CTOSIHHOW Macchl.

3.4 6Buoxmmuyeckoe notpebneHune kucnopopa; BOD (biochemical oxygen demand, BOD): Maccosas
KOHLEHTpaunsi pacTBOPEHHOMO KMCNOpPoAa, noTpebnaemMoro B onpedeneHHblX YCrnoBuax npu aapobHom 6uo-
NOTMHECKOM OKWUCMEHUN XUMWYECKOro COeanHeHNs Uiy OpraHM4yecKoro BeLecTsa B BOJe.

M punmMmeyaHumne 1— Bblpa)l(aPOT B MuUnnurpamMmmax norrnoweHHoOro KMcnopoga Ha Munnurpamm unm rpaMmm
MCNbITYEMOIO COEANHEHWA.

3.5 TeopeTuuyeckoe notpebneHue kucnopoga; ThOD (theoretical oxygen demand, ThOD): TeopeTu-
4yeckoe MakcumarnbHOe KOMUYecTBO krucnopoaa, HeobxoanMoe Ans NOMHOro OKUCIEHUST XMMUYECKOTo COeau-
HEHMSA, BbIYUCMNEHHOE N0 MOMNEKYNAPHOW hopMyne.

M punMmeyvyaHKUe 1— Bblpa)KaPOT B MUnnurpaMmmax nornoweHHoro Kkmcnopoga Ha MmunnurpaMmm Unm rpamm
WCNbITYEMOro coegnHeHnA.

3.6 obwum opraHmnyeckun yrnepog; TOC (total organic carbon, TOC): KonnyecTBo yrnepoga, cogep-
KALLEerocsl B OpraHU4eckom coegUuHeHUN.

3.7 pacTBOpeHHbIW opraHnyeckuin yrnepon; DOC (dissolved organic carbon, DOC): Yactb opraHu-
YeckKoro yrnepofa B BoAe, KoTopas He MoxXeT OblTh yaaneHa ¢ NoOMOLb0 YCTaHOBMNEHHOTO pasgeneHua ¢as,
HanpuMmep ueHTpudyrnpoeaHuem npu 40000 m - ¢ 2 B TeyeHue 15 MUH MU DUNLTPALIMENt C UCTONb30BaAHUEM
MembpaHHoro hunbTpa ¢ NopucTon membpaHoi ¢ anameTtpom nop ot 0,2 no 0,45 MKMm.

3.8 MHAYKUWMOHHLIX Nepuop (thasa oTcTtaBaHus) (lag phase): Bpemsa oT Ha4ana ucneiTaHus 4o AOCTU-
KeHusa apgantauuu u/unu otbopa pasznararlnx MUKPOOPraHW3MOB U NOBLILEHUS CTeneHn Buonoruyeckoro
PaznoXeHnsa XUMUYECKOrO COELAUHEHNS UMM OPraHUYeckoro BeuwlecTea npubnuantensHo o 10 % oT makcu-
ManbHOro ypoBHSA Guonorvdeckoro pasnoxenus (3.9), uamepsiemoe B AHAX.

3.9 MakcMManbHbIN ypoBeHb Buonornyeckoro pasnoxenusa (maximum level of biodegradation):
CreneHb OMOMOrM4ECKOro pasnoXeHust XMMMYECKOro CoOeAWHeHUsa UNu opraHM4YecKoro BeLLecTBa B Xo4e Wc-
NbITaHKSA, BblLLE KOTOPOW He NMPOUCXOAWT AarbHenwero BMonorMyeckoro pasnoxeHns BO Bpems UCTbITaHKs,
namepsieMas B NpoLeHTax.

3.10 drhaza 6uonoruveckoro paznoxeHus (biodegradation phase): Bpemsa oT OKOHYaHUA NHAYKLWOH-
Horo nepuoaa (3.8) ucneiTaHns 0o JOCTUXeHWUS nNpubnuautensHo 90 % makcumaneHoro ypoeHsa Buonorude-
CKOro pasnoxeHus (3.9), usmepsiemoe B OHSX.

3.11 chasa nnato (plateau phase): Bpemsi oT okoH4aHuA asbl buonormdeckoro pasnoxenus (3.10) go
KOHLLa UCMbITaHusl, U3MepsieMoe B JHAX.

2
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3.12 npegBapuTenbHOe 3KCNOHUPOBaHUe (pre-exposure): NpeagBaputenbHaa MHKYBaUWsa MHOKyNATa
B NPUCYTCTBMWU UCMLITYEMOIO XMMUYECKOrO COEQWHEHUST UMW OPraHMYecKoro BeLwecTBa C Lenblo NoBbIWEeHUA
CMocoBHOCTM MHOKYNATA K BUONOrMYecKoMy pas3noXeHuo uccneayemMoro matepuana nyteMm agantaumm u/unm
nonbopa MUKpPOOPraHW3MOB.

3.13 npegBapuTensHoe KOHOULMWOHUpOBaHue (pre-conditioning): NpeneapuTensHasa MHKYDaALKUS MHO-
KynsiTa B YCNOBUAX NOCMEAYIOWEro UCNbITAHUS MpWU OTCYTCTBUN UCMLITYEMOIO XMMUYECKOro COefUHEHNA Unn
OpraHM4ecKoro BelecTBa C LUefbi ONTUMU3aUMU UCMNbITaHWA NyTeM akkKnumaTu3auuym MUKPOOPraHW3MoB K
YCIOBUAM UCMbITAHUA.

4 OcHOBHbIe NonoXeHUs

BuopasnaraemocTs nNnacTtMacc onpedensaT ¢ UCMOoNb30BaHMEM a3poBHbLIX MWMKPOOPraHM3MoB B BO-
OHOW cucTeMe. McnbiTaTenbHasa cMeChk COOEPXKUT HEOPraHUYECKyo cpeay, OpraHMYecKuii UCMNbITYEMbIA MaTe-
puan (eQUHCTBEHHbIA UCTOYHKK YINepoaa U SHepruu) ¢ KoOHUEeHTpauuen opraHudeckoro yrnepoga ot 100 go
2000 Mr/aM> 1 aKTUBHBIA WIT B KaYecTse uHokynaTta. CMech NnepeMeLllnBaroT B 3aKpbITbix Konbax Ha pecnu-
pomeTpe He bonee 2 mec. Beigenusliuniics guokcug yrnepoga abcopbupyercs noaxXoasium nornoTuTenem
B cBoGoOgHOM nmpocTpaHcTeBe konbbl. [NoTpebneHne kucnopoga (BOD) onpenenstoT, Hanpumep, nyTem name-
peHUs KONMYecTBa K1Ucropoaa, HeobxoaMMoro Ana nogaepaHusa NocTossHHoro obbema raza B konbe pecnu-
pomeTpa, Unu NyTeM U3mMepeHust M3aMeHeHUsa obbema Uny OaBreHusa (Mnu Ux KombuHauuu) asToMaTU4ecKu
unu BpydHyw. MNMpumep pecnvpoMeTpa npreeneH B npunoxeHuu C. B kayecTBe ansTepHaTHBLI OMYCKAETCS
MCMNONb30BaTh ABYX(asHyo BEepPCU0 C 3aKpbITbiIM COCYLOM, MpuBeAeHHyto B [3] (cm. npunoxenune D).

YpoBeHb BruopasnoxkeHust onpegensoT nyTem cpasHeHuss BOD c Teopetnyeckum konudectsom (ThOD)
W BblpaxawT B npoueHTax. HeobxoaMmo y4uTbiBaTh BrAWSIHUE BO3MOXHBIX MPOLECCOB HUTpUMKaUMM Ha
BOD. Pe3ynsratoM UCMNbITAHUA SIBNSAETCSH MaKCUMarbHbIA YPOBEHE GMOpa3NoXeHus, onpegensaemMsli no dase
nnarto Kpueow buopaznoxenus. MNpu HeobxogMMOCTK, ANA NONyYeHUs JONONHUTENLHOW MHopMauun o buo-
pa3noxeHun (CM. npunoxeHue E) MmoxeT BbITh BbIYMCNEH YrNepodHbld banaHc. Mpu 3TOM B KOHLIE UCMLITAHWUS
Takke MoXeT ObITb ONpeaeneH NorMoLeHHbIR B agcopbepe AuoKena, yrnepoaa Ans nony4eHunst 4ononHUTeNb-
HOW WHopMauMK o BruopasnoxeHun (cm. npunoxeHne G).

B otnuyme ot metoga [6], ncnonb3yemoro AnNA pasHbiX OpraHWYeckux coeuHeHWW, HAcTOALWMA CTaH-
JapT cneuuansHo npefHa3HadveH Ons onpegeneHus cnocobHOCTU nNnacTMacc K BUonorMyeckomy pasnoxe-
Huto. Heobxogumble cneunansHele TpeboBaHUA BNUSAKOT Ha BbIOOP MHOKYNATA M UCMLITATENLHON cpenbl, U
CYLLLeCTBYET BO3MOXHOCTb YNy4LIUTL OLleHKY BuopaznaraeMocTu MyTeM BbIYMCNEHNUS yrnepoaHoro banaHca.

5 UcnbiTaTenbHas cpega

WHkyBauuio cnenyeT NpoBogMTE B TEMHOTE UMK NMPU pacCesiHHOM CBeTe B MOMELLEHUM, He CoaepKallem
napoB BeLlecTB, MHIMBMPYHOLLMX MUKPOOPTraHW3MOB, B KOTOPOM NoaAepKMBaeTCs NoCTOAHHAs Temneparypa,
npegnoyTutensHo ot 20 °C go 25 °C c TodHoCcThio Ao £ 1 °C mnv npv gpyroi nogxogsulen TemnepaType B
3aBMCUMOCTM OT UCMNOMb3YEeMOro UHOKYISATA U OLEHMBaeMOW OKpYyXXatoLwen cpeabl.

6 PeaktuBbl
V|CFIO]'Ib3yIOT peakTnBbI KBaJ‘IMCbVIKaLI,VIM vy . a. a.

6.1 QucTunnupoBaHHas UnNu AeMOHU3NPOBaHHaA Boda

MC]'IOJ'II::ByIOT ONCTUNNMPOBAaHHYD UK OENOHN3UPOBaHHYK BOAY, HE COoAepXKallyl TOKCUYHbIX BeELWeCTB

(ocobeHHo megw) c cogepxaHuem DOC meHee 2 mr/am3.

6.2 UcnbiTaTenbHasa cpega

B 3aBmcumMOCTM OT LEenW UCMbITaHWS JONyCcKaeTcsl MCMoNb30BaTh pasHble UCMbITaTenbHble cpedbl. Ha-
npvMMep, NPy MOAENMPOBAHWUKM NMPUPOAHBIX YCIIOBU NCNOMB3YHOT CTAHAAPTHYIO UCMbITaTenbHylo cpeay (6.2.1).
Mpwn ncnonbL3oBaHWM UCMbITYEeMOro Matepuana B bornee BbICOKMX KOHLUEHTPaLWAX UCMOoMNb3YT ONTUMWN3NPO-
BaHHYH UCMbITATENbLHYO cpeny (6.2.2) c bonee BbicoKon BydepHON EMKOCTbIO M KOHLUEHTpaLUen nutaTernb-
HbIX BELLecTB.
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6.2.1 CtanpapTHaA UcnbiTaTenbHasa cpega

6.2.1.1 Pacteop A

PacTBopsaloT cnegytoLlme KoOMnoHeHTel B Boge (6.1) u goeogaT obbem pacteopa go 1000 cm3:

BessoaHbIin aurnapodocdar kanua (KH,PO,) — 8,5,

6essoaHbIn ruapodocdart kanua (K,HPO,) — 21,75

avrnapat ruapodoctara Hatpua (Na,HPO, - 2H,0) — 33,4 1;

xnopug ammonusa (NH,CI) — 0,5 .

MpaBUNBHOCTL COCTaBa pacTBOpa MOXHO NMPOBEPUTb M3MepeHWem 3HadeHus pH, KoTopoe A0MKHO
BbiTh 7.,4.

6.2.1.2 Pacteop B

Pacteopstot 22,5 1 rentarngpara cynbdara marHua (MgSO, - 7H,0) B Boge (6.1) u goBoasT obbem
pacTteopa go 1000 cmS.

6.2.1.3 Pacteop C

PacteopstoT 36,4 r gurmapara xnopuga kansuus (CacCl, - 2H,0) B Boge (6.1) u foBoasaT o6bem pacTeo-
pa go 1000 cm3.

6.2.1.4 Pacteop D

Pacteopstor 0,25 r rekcarngpara xnopuaa xenesa () (FeCly-6H,0) B Boge (6.1) n goBoasaT obbem Ao
1000 cm?.

3TO0T pacTBOp rOTOBAT Neped UCnons3oBaHneM, 4tTobel n3bexaTts 0bpaszoBaHna ocagka, Mnu AobaenawT
OOHY Karnmn KOHLEHTpUpoBaHHOM consHon kucnotel (HCI) unu ogHy kannw 0,4 r.",D,Ms BOOHOrO pacTBopa aTu-
NeHaMaMUHTEeTpayKCyCcHol kucnoTel (EDTA).

6.2.1.5 MNpurotoBneHne ucnbiTaTeNbHON cpegnbl

Ana npurotoBneHus 1 ,;:l,M3 vcnelTatensHoOM cpeabl, nobaenawT npubnuantensHo B 500 cm3 Boabl (6.1)
crnegyrollue pacTBOpb:

- 10 cm? pactBopa A;

- no 1 cm3 kaxgoro pacTteopos oT B go D.

Ooeonsat obvem pacteopa Bogon (6.1) no 1000 cm3. [Mepen kaxabiM MCNOMbL30BAHWEM FOTOBAT CBEXYHO
uncnelTatensHyo cpeay. Pacteopbl oT A go C MoryT xpaHuTbes He Bonee 6 mec B TEMHOTe Npu Temnepartype
OKpy»atoLlen cpefbl.

6.2.2 OnTMMM3MpoBaHHaA UcNbiTaTenbHas cpega

[axHasa onTummsnpoBaHHasa cpefda obnagaeTt BbICOKOW Dydhepusaumein n cogepuT Oonblle Heopra-
HMYECKUX BUOTEHHbIX BELWECTB. 3TO HEODXOAMMO ANA NogaepXaHusa NOCTOAHHOTO 3Ha4YyeHusa pH B cucteme
BO BpeMs UCMbITaHWs AaXe Mpu BbICOKMX KOHLEHTpaLuMaxX UCNbITyeMoro Matepuana. Cpefia cogepKuT npu-
BnusnTensHo 2400 Mr.’,qm3 tocdopa n 50 Mrl,uM3 a3oTa M No3TOMY NOAXOAWT AN KOHLUEHTpaLUWK opraHu-
4YecKoro yrnepoaa B uccnegyemom matepuane go 2000 Mr/am3. Mpw ncnonb3oBaHuu Gonee BbICOKUX KOH-
LeHTpauuin UCnbiTyeMoro Matepuana yBenu4vMBakT COAgepxaHue asoTa, Ana obecnevyeHns COOTHOLEHUS
C:N npumepHo 40:1.

6.2.2.1 PactBop A

PacTBopsAloT cnegyowmMe KOMNoHeHTel B Boge (6.1) u goeogat obbem pacteopa go 1000 cm3:

BessoaHbin guruapodocdar kanusa (KH,PO,) — 37,5 T;

Avrnapat ruapodoccpara Hatpusa (Na,HPO, - 2H,0) — 87,3 1;

xnopug ammonus (NH,CI) — 2,0 1.

6.2.2.2 Pacteop B

PacteopsitoT 22,5 1 rentarvapara cynbgara marius (MgSO, - 7H,0) B Boge (6.1) n goBoasaT obbem
pacTBopa fo 1000 cm3.

6.2.2.3 Pacteop C

PacteopstoT 36,4 r gurngparta xnopuaa Kkanbums (CaC,I2 : 2H20) B BoAe (6.1) v noBoasT o6bem pacTeo-
pa go 1000 cmS.

6.2.2.4 Pacteop D

Pacteopstot 0,25 r rekcarngpara xnopuaa xenesa (lll) (FeCl; - 6H,0) B Boge (6.1) n nosoaar obbem
pacTteopa ao 1000 cm3 (cm. BTOpoi ab3ay 6.2.1.4).

6.2.2.5 Pacteop E (pacTBop MMKpPO3NeMeHTOB, HeoBA3aTenbHOo)

PactBopsioT B 10 cm? BogHoro pacteopa HCI (25%, 7,7 Monb/,u,M3) B criedytoLlen nocnegoBaTebHOCTM:

70 ManCIZ, 100 MrMnCI2-4H20,6mrH3BO3,190 MrCoClz-6H20,3eruC!2-2H20,240 Mr NiCI2 . 6H20,
36 mr Na,MoO, - 2H,0, 33 mr Na,WO, - 2H,0 u 26 mr Na,SeO; - 5H,0. [loBogaT obbem pactsopa Ao
1000 cm? Bopoii (6.1).

4
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6.2.2.6 PacTteop F (BUTaMMHHBLIN pacTBop, Heobsa3aTenbHO)

PacteopstoT B 100 cm3 Bogbl (6.1) 0,6 mr 6uotmHa, 2,0 Mr HnauuHamuga, 2,0 mr n-ammHobeHsoara,
1,0 Mr naHTOTEHOBOW KMcnoThl, 10,0 Mr rugpoxnopuaa nupugokcansa, 5,0 mr unaHokobanamumta, 2,0 Mr ¢go-
nuesoit kucnotel, 5,0 mr pubodnasunHa, 5,0 mr DL-TuokTOBOM KMcnoTel U 1,0 Mr guxnopuaa TMamuHa unu
ncnonb3yrwT pacteop 15 Mmr gpoxokesoro akctpakta B 100 cm Bogbl (6.1). Ons cTepunusaumm pacteop punb-
TPYIOT Yepe3 MeMmbpaHHbli hunsTp (cm. 7.4).

Pacteopbl E 1 F HeobssaTenbHbl M He TPeOYIOTCH NPKU MCNOMbL30BaHWKM OCTATOYHON KOHLEHTpaUUU NHO-
KynsTa, Hanpumep akTuBHoro una. PekomeHayeTcs roToBUTL NOpUMK Mo 1cm3 1 XpaHWTL B XONOAMUIBHUKE [0
MCMNOMb30BaHUS.

6.2.2.7 MNMoparotoBka

[ns npurotoBrieHns 1 AM® ucnbiTaTenbHoM cpeabl k 800 cM® Boabl (6.1) pobaensaoT NPUBNUINTENBHO!

-100 cm3 pacteopa A;

-no 1 cm3 kaxgoro pacteopa B, C, D u, HeobsazatensHo, Eu F,

[NoBoasT o6bem pacTBopa Bofoi (6.1) Ao 1000 cm3 1 n3MepsioT 3HadveHne pH.

[MpaBunbHLIA COCTaB UCMbITaTeNbHOW Cpefbl MOXHO NPOBEPUTL NYTEM M3MepeHUs 3HavyeHusa pH, koTo-
poe gomkHo BbiTe 7,0 £ 0,2.

6.3 PactBop nupodhocaTta HaTpuA

PactsopstoT 2,66 r 6easonHoro nupodocdara Hatpua (Na,P,05) B Boge (6.1) n gosoasaT obbem pac-
TBOpa Ao 1000 cm3.

6.4 NornoTutens yrnekUcrnoro rasa

MpeanoyTUTensHO UCMOMb3YIOT FPaHYNMPOBAHHYI0 HATPOHHYK W3BeCTb WNW OPYroi MOAXOOALIMA
abcopbeHT.

7 Annaparypa

Cneayet ybeanTbes, 4TO CTEKMAHHAA NOCyA4a TWATENbHO OYULLEHA U HE COLEPXXUT OpraHMYecknx unm
TOKCHMYHbIX BELLECTB.

Tpebyetca nabopatopHoe obopyoBaHWe, a TakKe cnegyoLee.

7.1 3aKpbIThLIA pecnupoMeTp

3aKkpbITbIl peCNUPOMETP, BKMKYAKLWWA UCnbITaTenbHble cocyhbl (CTeKNsHHbIE KONBbI), OCHALLEHHbIe
MeLLankamMm n opyrum Heobxogumbelm o6opyaoBaHUeM, pasmMellaemMblii B KOMHaTe C NOCTOSIHHOW Temnepary-
poW UMK B TEpMOCTaTUpyeMOoM annapaTte (Hanpumep,eogsiHoi 6aHe). CM. npumep B npunoxexumn C.

MpumedyaHue — MogxoguT pecnpomeTp nioboro Tuna, obecneynBaLLMin 4OCTATOYHYD TOMHOCTL onpene-
NeHns BUOXMMMYECKOTO NoTpebrneHns Kucrnopoda, NpeanoyYTUTENBHO MCMONb30BaTh YCTPOWCTBO, KOTOPOE U3MEPSET U
aBTOMaTUYECKM HEMPEepPLIBHO MOMONHAET NoTpebnaeMblil KMcnopod Takum obpasom, 4Tobbl B MPOLECCE Pa3NoXeHUs He
BO3HUWKAanNo AedurumnTa KUCrnopoda v nodasBneHns MUKpoBHOW akTMBHOCTU. BMecTo 0BbIMHOTO pecnupoMeTpa AonycKaeTcs
UCMONb30BaTh ABYX(Pa3HY BEPCUIO C 3aKPbITEIM COCYAOM (CM. NpunoxeHiue D).

7.2 Ananutuyeckoe obopynoBaHue Ons namepeHus obuero opraHuyeckoro yrnepoga (TOC) w pacTteo-
peHHoro opranuveckoro yrnepoga (DOC) B cooteetcTBuu ¢ MICO 8245.

7.3 AHanutuyeckoe obopygoBaHue Ans M3MEPEHUA COAEPXaHUA HATPATOBR M HUTPUTOB.

CHavana pekomeHayeTcsi MPOBECTM Ka4eCTBEHHbIM aHanua s onpegeneHmus BO3IMOKXHOCTU HUTpUdN-
Kauuu. MNpun NnogTBEMKAEHWN HANUYMSA HUTPaTa/HATPKUTa B cpeae NPoBOAAT KONMYeCTBEHHOEe onpenesieHne ¢
MCMNOMb30BaHWEM NoaxoasLwero MeTofa (Hanpumep, MOHHOW XpomMatorpadun).

7.4 UeHTpudyra wnu cunsrpyrollee YCTPOACTBO € MeMOpaHHbIMKU unsTpamu (pasmepoM nop
0,45 mKm), KOTOpble He aacopbupyOT U HE BbIAENSOT B 3HAYMTENLHOW CTENEHW OpraHUYecKuil yrnepoa.

7.5 AHanntuyeckue Bechl (06biuHOEe nabopaTtopHoe obopynoBaHUE).

7.6 pH-meTp (0bblvHOE NabopaTopHoe obopygoBaHWe).
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8 NpoBepeHne ncnbITaHUA

8.1 UcnbiTyeMbin maTepuan

McnbiTyemblin MaTepuan gormkeH BbiTb B3BELLEH U COAEpXaTb OCTAaTOMHOE KONMWYEeCcTBO yrnepoga ans
nony4eHust BOD, KoTOpbI MOXKET OblTb aAEKBaTHO M3MEPEH C NOMOLLBIO MCMOMNb3YyEeMOoro pecnupometpa. Bol-
yucnawT ThOD no xumudeckoin hopmyne Unu onpeaenstoT 3NeMeHTHbIM aHanu3om (CM. NpunoxeHne A) 1
TOC (npumeHsia, Hanpumep, MCO 8245). CnegyeT MCNONbL30BaTb KOHLEHTPAL MK UCMLITYEMOro Matepuana
He MeHee 100 mr/om3, cooTtBeTcTByOWyw ThOD npubnuautensHo 170 mr/am3 unm TOC npubnManTensHo
60 mr/iom3. Bonee HU3KUE KOHLIEHTPALIMM UCMONbAYIOT, ECIU YYBCTBUTENBLHOCTL PECIMPOMETPa JOCTATOUHA.
MakcuManbHOoe KONMUYECTBO WCMbITYeMOro maTtepuana OrpaHMyeHo MOCTYMNeHWeM KUucrnopoga B pecnupo-
MEeTp W WMCMNOMNbL3YyeMoW McnbiTaTensHoW cpedor. [1py Mcnonb3oBaHUM ONTUMW3UMPOBAHHOW MCMbLITATENbLHOW
cpenbl (6.2.2) KOHUEHTpauMsi UCNbITYeMOro Matepuana 4omkHa bbiTb Takom, 4Tobel TOC He npeBbiWwano npu-
BnuautensHo 2000 mr/am3, To ecTb oTHoweHue C:N AomkHO BbITh npumepHo 40:1. MNpu HeobxognMMocCTK Npo-
Bepku Donee BLICOKUX KOHLEHTpaLUWi, yBENUYMBAIOT KONMMYECTBO a30Ta B UCNLITATENLHOW cpefe.

Mpwn HeobxoOoMMOCTKM MOOENUMPOBaHUSA npolecca BUMopasnoXeHnsa B MPUPOOHbBIX YCIOBUSX PEKOMEH-
OYyeTCcsl UCMOoNb30BaTh CTAHAAPTHYH WCMbITATENbHYKD CPedy M KOHLEHTPaUWi WUCMbLITYEMOro Matepuana
100 mr/gm3.

WcnbiTyeMbld MmaTepuan npeanoyYTMTeNbHO UCMONb30BaTh B NOPOLWKOoBpasHoOM BUAE, HO ero Takke
MOXHO BBOOMTbL B BUAE MMEHOK, KYyCOYKOB, bparMeHToB unu npodunbHbix nagenuin. ®opma n KoHdury-
pauusa UCMbITYEMOro MaTepvana MoryT BNusiTe Ha ero buopaanaraemocTs. Ecrnin Heobxoaumo cpaBHUTL
pas3Hble BUAbLI NacTMacc, NpeanoyYTUTENbBHO MCMONb30BaTh aHanorudHsle opmbl. Ecrnu ucneiTyeMbln
MaTepuarn UCnonb3ylT B BUAE NOPOLLKA, CreayeT UCMONb30BaTh YacTULbl M3BECTHOIO Y3KOro AvanasoHa
pasMepoB. PexoMeHayeTCs UCNONb30BaTh FPaHyNoOMeTpUYecKknid cocTas ¢ guameTpom He bonee 250 mkm.
Kpome Toro, oT doopmbl MCMBITYEMOro Matepuana MoXeT 3aBMCETb pa3Mep MCNOoNb3YEMOro UcnbiTaTenb-
Horo obopynoBaHus. CneanyeT ybeouTbCs, YTO U3-3a YCNOBUW UCNBITAHUIA, HANPUMeEpP TUMa UCMNoNb3yeMo-
ro MexaHu3ma nepemellMBaHusA, He NPOUCXOOUT CYLLECTBEHHbLIX MexaHudyeckux abeppauuin. ObpaboT-
Ka UCNbLITYeMOro maTepuana (Hanpumep, MCNONb30BaHMWE MOPOLWIKa B CMy4Yae KOMMO3WTORBR) HE OOMXKHAa
CYLLECTBEHHO BNUATL Ha NOBELEHUE Matepuana npu pasnoxeHun. Mpu HeobxXxoanuMocTH perncTpupytoT
cofepXaHue Bofopoaa, kucnopona, asota, docopa U cepbl U MONEKYNAPHYIO Maccy UCMLITYEMOro no-
nMMepa, UCMonb3ys, HanpuMep, XUOKOCTHYIO JKCKMIO3MOHHYK XpomaTtorpaduto (Hanpumep, no [1] unwm
nwbon opyrol NpUMEHUMBIA CTAHOAPTHLIM MeTon). PekoMeHayeTcs NMPOBOAMTE MCMbITAHUS, UCMOMNb3YS
nnacTMacchl, He cogepxawue gobaBok, TakuMx Kak nnactudukartopel. Ecnu matepuan cogepxuTt Takne
nobaBku, To ANA OUeHKM BuopasnaraemocTy camoro nonumepa byneTt Heobxoauma MHopMmauua o bro-
pasnaraeMocTy 0o6aBoK.

MogpobHaa nHopmauus ob obpalleHU C NNoXo pacTBOPMMbLIMY B BOZE BelllecTeamu npueedeHa B [7].

8.2 3TanoHHbIN MaTepuan

B kayecTBe 3TanoHHOro martepuana WCMonb3ylT aHUNWH W/UNKM YeTKO oXapaKkTepu3oBaHHbIn Gropas-
naraemMbiii nonumep (Hanpumep, NOPOLIOK MUKPOKPUCTANIMYecKol Lennionossl, 6e33onbHble LEnnonosHeie
huneTpbl Mnv nonu-B-rugpokcmbytupar). Mpu BoamoxHocT, TOC, bopma 1 pasmep LoMmKHbl ObITe conocTa-
BMMbI C UCMbLITYEMbIM Marepyanom.

B kadecTBe oTpMUaTENbLHOIO KOHTPONS AOMNYCKaeTCs MCMoNMb30BaTh BUONornyeck HepasnaraemMbli Mo-
nuMep (Hanpumep, NonUaTUNEH) B TAKOM Xe BUAE, YTO U UCMLITYEMbIA MaTepuan.

8.3 NogroToBKa MHOKyNATa

MoaxooALMM UCTOYHUKOM WHOKYINSATA SBMAETCH aKTUMBHBIA WM C OYMCTHBIX COOPYMXEHWA, npefHasHa-
YeHHbIX AN O4YUCTKM NMPeMMyLLEeCTBEHHO BbITOBbIX CTOYHbLIX BoA. Ero nony4atoT B akTHBHON aspobHON cpee,
M OH gocTyneH Habonbluux reorpacouyeckux Nnowagax, rge HeobxoanMo NPOBOAWTEL MCMBLITAHUS LUMPOKOTO
cnekTpa nnacTMacc. [pun HeoBxogUMMoCcTU onpeaeneHus GUopasnoXeHus B KOHKPETHOM crucTemMe o6paboTku
OTXOLOB CrefyeT oTBnpaTh UHOKYMAT U3 3TON OKPYKaLWEen cpeabl.

OT6upatoT npoby akTMBHOIO KMMa Ha XOpoLUo paboTaloller YCTAHOBKE MO OYUCTKE CTOYHBLIX BOL UMW Ha
nabopaTopHol ycTaHOBKe npeanpustusi, obpabaTbiBatollero NpenmyLLecTBeHHO BbiTOBble CTOYHbIE BOAbI.
Obpazey TWaTeNbHO NEPEeMELLMBAIOT U XPaHsT B a3po6HbIX YCHOoBMSAX. PeKkoMeHayeTCs UCnonb30BaTh ero B
LeHb cbopa (Ho He nozgHee 72 4).
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lMepen vcnonb3oBaHWEM OMPedensloT COAepKaHWe B3BeLUeHHbIX BelwlecTB (Hanpumep, no [4]). Mpw
HeobXOQMMOCTH KOHUEHTPUPYIOT M NMyTeM ocaxaeHus Takum obpasom, 4tobel obbem una, gobaengemoro B
UcnbITyeMyto Npoby, 66in MUHUMAnbHBIM. [10D6aBnAKT COOTBETCTBYOLW WA 0ObEM AN NOMNyYeHWs B3BELLEHHbIX
TBepAbIX BellecTB B AnanasoHe ot 30 Mr/,qm3 0o 1000 Mr.",qm3 B KOHEYHOW CMEeCcH.

Ecnu sHOooreHHasi pecnupaumnsa MHOKYNATa CAMLLKOM BbiCOKa (M3DbITOYHA), crieqyeT nepen UCMonb3o-
BaHWemM cTabunuanpoBaTb MHOKYNST NyTeM aspauun. NpuBogaT TemnepaTypy UCMbITaHMsA B COOTBETCTBME C
MCnonb3yemMblM NHOKYNATOM.

Takke nonesHo onpegeneHue KonoHveobpasytowmnx eguHul, (cfu) ucnonsayemoro nHokynsta. Menblity-
eMas cMechb NpeanoyYTUTENBHO OOMKHA cofepxKaTb OT 103 ao 108 cfu/em3.

Mpyn MogenupoBaHUK NPOLECCOB GMOPA3NOXEHNA B NPUPOAHLIX YCNOBUSX UMW NpWU onpegeneHun 6a-
naHca yrnepoga (cm. npunoxeHwe E) pekomeHayemasi KOHUeHTpauust MHokynata — 30 Mr/am3 B3BELLEHHBIX
BelecTs. [MockonbKy TBEpable BeLLecTBa MOryT MellaTh ONpeaeneHuto yrnepogHoro 6anaHca, pekoMeHay-
€TCS MCNOoNb30BaTh CNeayLLY Npoueaypy NpurotoBrneHnsa nHokynsaTta. flomoreHuanpyot 500 cM2 akTUBHOrO
una 2 MuH B BrieHaepe Ha cpeHen CKOpOCTW UMK B NOAX0ASALEM BbICOKOCKOPOCTHOM cmecuTene. OctaBnsawT
OTCTOATLCA ANA TOro, YToObl HAAOCAA0YHAS XKUOKOCTb HEe cofepKana 3Ha4YMTeNbHbIX KOMMYEeCTB B3BELUEHHbIX
BeLlecTB, HO B niobom cnyvae He MeHee 30 MuH. [lekaHTUPYOT OOCTATOYHLIN 06beM HagocagouHOM KUOKo-
CcT¥ 1 8obaBNAT ero B UCNbiTaTenbHbIe KONObI TaK, YTOOLI NONy4YuTh KOHUeHTpauuto oT 1 % 0o 5 % obbemHon
4OnW B UCMbITaTensHoN cpege. Cnenyet usberaTe nepeHoca 4YacTvly ocagka.

WHokynsT MoxeT ObiTh NpeaBapuTenbHO KOHAUUWOHMPOBAH, HO B ODbIYHbLIX YCNOBUAX HE criegyeT uc-
nonb30BaTh AMA 3TOTO NPeABapUTENbHO IKCMOHUPOBAHHLIN MHOKYNAT, OCODEHHO B Cry4Yae CTaHOapTHbIX WC-
NbITAHWA, UMUTUPYHOLLMX BUOpa3noXKeHWe B MPUPOOHLIX YCNOBUSAX. B 3aBUCMMOCTM OT Uenu UcnbiTaHusa Oo-
nycKaeTCcs Takxe UCNomnb3oBaTh NpeaBapUTenbHO 3KCMNOHUPOBAHHbLIM MHOKYNAT NPU YCNOBUM, YTO 3TO JOMKHO
ObITb YETKO yKa3aHO B MPOTOKOMeE WCMNbITaHUMIA (Hanpumep, nNpoueHT BuopaznoxkeHusa = x %, ¢ Ucnonb3oBa-
HWEM NpenBapyUTeNibHO 3KCMOHMPOBAHHOIO MHOKYNATA) U gormKkeH bbiTe nogpobHo onucaH MeTod npeasapu-
TenbHOro Bo3gencTeus. MNpenBapuTenbHO IKCMOHUPOBAHHBLIA MHOKYIST MOXET ObiTb NONy4YeH ¢ MOMOLLbIO
noaxogAwmx nabopaTopHbIX MccnefoBaHuin 6uopasnoxeHus (cM. [8]), NPOBOAKMMBIX B pasHbIX YCNOBUAX, UMK
n3 0bpasLoB, NoNy4YeHHbIX B COOTBETCTBYIOLLUUX YCIIOBUSIX OKpYXKatoLlelh cpelbl (HanpyuMmep, Ha 3arpsiaHeHHbIX
TEPPUTOPUAX UMK Ha MPOMBILLIIEHHBIX OYUCTHBIX COOPYXEHUSIX).

8.4 MNpoBeneHne UCTbITAHUIA

MpenycmaTtpuBalT HECKONBKO COCYA0B, YTOObLI MCMbITAHWS BKIIOYANM, Kak MUHUMYM, CreayloLlee:

a) Tpu cocyna AnsA ucneiTyemoro matepuana (o6osHavenne Fi);

b) Tpu cocyna ans KoHTponbHoOM Npobel (06o3HaveHne Fg);

c) oBa cocyga Ansi MPOBEPKM akTUBHOCTW MHOKYNSATA C MCMOMb30BaHWEM 3TanoHHoro Matepuana (obo-
sHaveHue Fi).

W npn HeobxogumocTw:

d) oavH cocya Ansi NPOBEPKN BO3MOXKHOTO aBMOTUYECKOro PasnoXeHUst Unn Hebronormieckux N3meHe-
HUA B UCNILITYEMOM Martepwarne, HanpuMep B pesynetate rugponusa (obosnaqaetcs kak Fg). MenbitatensHbin
pacTeop B Fg AomkeH GbiTb CTEPUNN30BaH, HanpumMep, aBToknasMposaHmem unu gobasneHnem NoAXoAsLLErO
TOKCWMYHOIO HEOPraHWYecKoro coeanHeHWsa ANns NpeaoTBpalleHns MUKpoBHOW akTuBHOCTW. VMcnonbayoT, Ha-
npumep, 5 cm3/am3 pacTtBopa, cogepxawero 10 r/am3 xnopuaa ptytu (Il) (HgCl,). Mpu HeobxogumocTn ao-
6aBnAT Takoe Xe KONMYECTBO TOKCMYHOMO BELLECTBA BO BPEMS UCMbITAHUS;

€) 0AVH CocyA B KaYecTBe OTpuLaTenbLHoro KoHTponsa (o6o3Havaertcs kak Fy) ¢ ncnonssosaHnem Hebuo-
pasnaraemoro nonvmMepa (HanpuMmep, NONM3ITUNEHA) TAKON e POPMbI, YTO U UCMbLITYEMbliA MaTepuan;

f) oguH cocyn ANs MpOBEpPKU BO3MOMKHOMO MHIMBOUPYOLLEro 4eNcTBUS UCMBITYeMOoro matepuana Ha Mu-
KpoBHyto akTMBHOCTL (0bo3Hadaetcs kak F|). Cneayet o6patuts BHUMaHue, YTOGLI COOTHOLWEHWE yrnepoaa B
MCMNbITYEMOM M 3TanoHHOM MaTepuanax v asota B cpege beino npumepHo C:N = 40:1. MNpu HeobxogumocTu
pobasnaloT a3oT.

[obaensiloT COOTBETCTBYIOLLME KONMMYECTBA MCNbITaTeNbHOM cpeapbl (6.2) n nHokynata (cMm. 8.3) B Ucnbl-
TaTenbHble COCYAbI, Kak NpuBeaeHo B Tabnuue 1.

WamepswoT 3HadveHne pH B cocydax v npu HeobxogumocTu oBogdat Ao 7. [NomelwaoT nornotuTens
avokcuaa yrnepopa (6.4) B eMkoCcTb Ans nNornoTutens pecnupomMeTpa (cM. npunaxeHue C). BHocaTt nenbiTy-
eMblii Matepuan (cMm. 8.1), 3TanoHHbIA MaTepuan u MaTepuan oTpuLaTensHoro KoHTpons (cm. 8.2) B cooTeeT-
CTBYIOLUME cocyabl, Kak ykasaHo B Tabnuue 1. lNpu HeobxogumocTu npoBeaeHWsa aHanusa BanaHca yrnepoga
(cM. npunoxeHue E) oTBUpatoT N3BECTHLIA 4OCTATOUHbIN 06bEM UHOKYNMPOBAHHOW UCNbITATENBLHOW Cpeabl N3
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KaXKooro cocyaa unm w3 OoNoNHUTENbHbBIX OTAeNbHbIX cocyaoB Ansa onpegeneHua DOC n 6uomaccel B Ha4ane
W B KOHUe nepuoga MHKybauuu. YUYnTbIBAOT yaaneHHbIn 06bem Npy BbIYUCIIEHWW OKOHYaTenbHoro obbema
UMK pe3ynbLTaToB UCMbITAHUSA.

MomeLLaT cocydbl B cpedy C MOCTOSIHHOW TeMnepaTypoi (cMm. pa3gen 5) u obecnedynBaoT BO3MOXK-
HOCTb BCEM COCyOaM [0CTUYb Tpebyemoll TemnepaTtypbl. BeinonHAwT Bce HeobxoouMble coefuHEeHus, 3a-
KpbIBaKOT COCYAbl, MOMELLAKT UX B PECNMPOMETP 1 BKIKOYAKT MeLLarnky.

CHuMMaloT HeobxoguMble NokasaHUs MaHOMETPOB (4Ns HEaBTOMaTUYECKMX MaHoOMeTpoB) 1 ybexnarT-
CA, 4TO perucTpaTtop notpebrnexnsa kucnopopa paboTaeT HopManbHO (aBToMaTu4eckuiai pecnupomeTp). B ka-
4YeCTBe ansTepHATUBLI AOMYCKAETCH UCNONb30BaTh ABYX(Aa3HY0 BEPCUIO C 3aKPbIThIM COCYA0M, NPUBEAEHHYHD
B npunoxeHun D.

Tatnuua 1— OkoH4aTensHoe pacnpegeneHne UCNbiTyemblX W 3TallOHHbIX Marepuanos

Cocya HcneiTyembin OTanoHHbIN WHokynsiT
Matepuan Marepuan
F1 (ucneiTyemelin maTepuann) + — +
F (vcnbiTyemelit Matepuan) + — +
F (McnbiTyemblil MaTepuan) + — <k
Fg (KOHTpPONbHLIA ONbIT) — — +
Fg (KOHTpONBHEINA ONBIT) — — +
Fg (KOHTPOMBHBINA OMbIT) — — +
Fc (koHTponk nHokyndATa) — + +
Fc (KOHTpOnb MHOKyNATa) — + +
Fg (npoBepka abuoTUYecKoro pasrnoxeHus, npyu HeobxoanmocTK) + — —
F, (koHTpOnb MHrMBUpPOBaHWA, NPU HEOBXOAMMOCTH) + + +
Fyy (oTpuuaTtenkeHeli KOHTPONb, NpK HeoBxoanmMocTm) — + +

Mpw pocTukeHun nocTosHHoro yposHa BOD (goctukeHwe dhasbl nnaTto) u ecnu ganbHenwero 6uopas-
TNOXEHWA HE OXWOAETCH, UCTbITAHME CYATAKT 3aBeplueHHbIM. Kak npaBuno nepuoa UCNbITAHWA HE AOIKEH
npeesiwats 2 Mmec. OgHako, ecnu No-npexHeMy HabnwoawT 3HauuTensHoe BropasnoxeHue U hasa NnaTo He
AOCTUIHYTa NO NPOLLECTBUU 3TOrO NEpUoaa BpeMeH!, TO UCNbITaHWe MOXET ObITb NPoANeHo, HO He Bonee Yem
Ha 6 Mec. B cnyyae npoBefeHUst ANUTENbHLIX UCMbITAaHUIA 0coBoe BHUMaHWe cnefyeT yaensiTh TEXHUYEeCKON
cucTeMe (Hanpumep, repMeTUHHOCTU UCMbITATENbHBIX COCYQ0B U COEOUHEHUIA).

B koHUe vcnbITaHWs M3mMepsiioT 3HaveHre pH v cpasy onpesensoT KOHUEHTPaUUM HUTPaToB U HUTPK-
TOB B konbax F; (cMm. Hwke) unu otbuparoT npobbl COOTBETCTBYIOWMX COXpaHeHHbIX obpasuos. MNonyyeH-
Hble 3HaYeHWs UCNONb3YT A5 KOPPEKTUPOBKM BLIMUCIIAEMON CTeneH B1Uopa3noXKeHna Npu HUTpPUUKaLUm
(cM. npunoxeHue B).

ANNUNTUOMOYEBMHA MOXKET MHIMBUPOBAaTE HUTPUDUKALIMIO TOMBKO B TEYEHUE KOPOTKMX NEPUOOOR WHKY-
Baumun, nockoneky oHa 6uopaznaraema. MosTomy Ans npefoTBpalleHus HUTPUgMUKaLMKN He PEKOMEHOYeTCH
po6aBnATe annunTuomMoyeBuHy. OQHAKo NpakTMKa NoKasblBAeT, YTO MPW HU3KUX KOHLEHTPALUMAX MHOKYNATA
(npubnuautensHo 1 % no obbemy) HATpUGUKALMA HE NPOVUCXOOUT Aa)Xe B TeYeHWe ANUTEeNbHbIX NepuogoB
UHKyBauum, koraa MHIMBUTOP He UCToNb3yeTcs.

Mpu HeOBXOAMMOCTU AONONHUTENBHO ONpeaensioT abcopbupoBaHHbIi AUMOKeKa yrnepona B agcopbepe
B KOHLIe UCMbITaHUA (CM. npunoxeHue G).

9 BbluMcneHus U MHTepnpeTaumusa pesynbLraTtoB

9.1 BbluucneHus

CunTbIBaAKT 3HA4YEHNSA HOTDEGHEHMH Kucrnopoaa onsa Kaxgomn KOJ'IGbI, Mcnonb3ysd MeTon, yKa3aHHbIl7| n3-
roToBUTENEM ONA COOTBETCTBYHLWErO TUMa pecnupomMeTpa. BeiuucnsawoT yoensHoe broxmmMuyeckoe noTpe-
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6nenue kucrnopofda (BODg) McnbiTyeMbIM MaTepruanom Kak pasHocTs Mexay notpebneHmem kucnopoga s nc-
NblTatenbHeix Konbax Fr v KOHTponbHbIX Npobax Fg, AeneHHyo Ha KOHLEHTPaLUIo UCNbITYemMoro matepvana
no doopmyne

BODg = BOD; —BODBt’ )
Ptc
roe BODS — onpefeneHHoe 3HadveHue BOD ucneiTyemoro matepuana, mr/r;
BODt — BOD cocynos FT, cogepallunx UCMbITYemMbliA Matepuar, B MOMEHT BPEMEHMU f, Mr/,u,MS;
BODg; — BOD KOHTpOnbHOrO onbita Fg B MOMEHT BpEMEHH t, Mr/om3;
Prc — KOHLEHTpauWs UCMbITYeMOro Matepuana B peakUMoHHOM cMeck konbel Fo, r/om3.

BeiuncnsioT npoueHT Buopasnoxenua D, kak OTHOLIEeHWe onpeaeneHHoro Gruoxmmuyeckoro notpebne-
HWA KMUCcNopoaa K TeopeTudeckoMy notpebneHuto kucnopoga (ThOD, B MunnuMrpaMmax Ha rpamm UCTbITYeMO-
ro matepuana) no gopmyne

BODg
=—-1 5
¢ =Thop "% @

Takum xe obpasom ebluncnsoT BOD n npoueHT 6ropasnoxeHns aTanoHHOro marepuana Fe u, npu
WCMONb30BAHWK, NMPOBEPSAOT abnoTnyeckoe pasnoxerue Fg, KOHTPONb UHrMbuposaHus F| n oTpuuaTensHbin
KoHTponb Fy.

Bbiuncnenune ThOD npuBeaeHo B npunoxeHuu A. MNpu onpeaeneHnn 3Ha4ymTenbHbIX KOHUEHTPaUWin HK-
TPMTOB 1 HATPATOB paccMaTpuBalT NoTpebneHre KUCopoaa ¢ y4eToM HUTpuduKkaumni (cM. npunoxexHue B).
Mpn HeobBxoQMMOCTK BbIMUCIEHWS YINepogHoro GanaHca crnegyeTt MCnofib30BaTe MHpOpMaLUMio, NpyuBeaeH-
HYH B npunoxeHun E.

9.2 BbipaxeHue 1 MHTepnpeTauua pesynLTaTtoB

CocTaBnsawT Tabnuuy usMepeHHbix 3HadeHuin BOD 1 npoueHToB BMOPasnoXeHnst ANa Kaxaoro MHTep-
Bana M3MepeHun WU Kaxgoro McnelTatenbHoro cocyda. [Ina kawgoro cocyda CTPOAT KPWMBYHD 3aBUCUMOCTU
BOD u kpuByto BropasnokeHus, B NpoLeHTax oT BpeMeHu. Ecnu ang Tpex napannenbHbiX COCY0B NOMyYeHb!
COMOCTaBMMbIE PE3YMbTaThl, MOXHO NMOCTPOWUTL KPUBYIO ANS CPEOHEr0 3HAYEHWS.

MakcvmManbHbIA YpOBEHE BUOpasnoxeHusl, onpefensemMbl Kak cpegHee 3HadeHve dasbl MnNaTo KpUBON
BuopasnoxeHus unu MakcuManbHOe 3HavyeHue, HanpuMep KOrAa KpuBasi CHWXKAEeTCS UMW, B AalbHenwem,
Me[MeHHO NoBbILAEeTCs B (ha3e NnaTo, XxapakTepusyeT cTeneHb GUopasnoXeHWs UCNbITYeMOoro marepuana.
Ecnu 6bin onpegeneH yrnepofHbli banaHc, ero pe3ynbraT xapaktepuayeT obLwyto cTeneHb BropasnoxeHus.

Ha peaynetaTbl UCMBITAHWA MOTYT BAWATL CMa4MBaeMoCTk U popMa UCMbITYeMOoro maTtepuana, 1, cne-
AOBaTenesHo, NpoLueaypa UCNbITaHU MOXeT BbiTh OrpaHuyeHa cpaBHEHMEM MacTMacc C aHanorM4Hon Xumu-
YEeCKOW CTPYKTYPOW.

WHdopmaumsi 0 TOKCUYHOCTK UCNBITYEMOro Matepvana MoxXeT ObiTh Nones3Ha nNpy MHTepnpeTaumm pe-
3yNbTATOB UCMBITAHWIA, NOKA3bIBaAOLLMX HU3KYH BropasnaraemocTb.

10 JocToBEepHOCTb pe3ynbLTaToB UCNbITAHUN

VMcnbiTaHue cunTaT JOCTOBEPHbBIM, eCnu:

a) cTeneHb GMOPa3NOXeHNA 3TanoHHoro Marepuana (F KOHTPOMb WHOKYNATA) B KOHLE UCTbITaHUs CO-
cTasnset Gonee 60%;

b) BOD koHTponbHOro onbiTa Fg B KOHLE UCNbITAHKUS HE NPeBLILIaeT BEPXHEro NPeaensHOro 3HaueHms,
NONy4YeHHOTrO ONbITHLIM MYTEM (3TO 3HAYEHME 3aBUCUT OT KONMMYeCcTBa MHOKYNATA U, KaK Nokasanu peaynsrarhbl
MexnabopaTopHbIX UCMbITAHWIA, cOCTaBMnAeT, Hanpumep, B criydae 30 Mr/am3 cyxoro BellecTBa, NpUGNN3N-
TenbHo 60 mMr/am3);

c) sHa4eHna BOD ang Tpex KOHTPOMbHbLIX OMbLITOB Fg M Tpex COCyAoB C UCNbITYeMbiM MaTepuanom F
HaxogaTcs B npeaenax 20 % oT cpegHero 3HavyeHns chassbl NNaTo UM B KOHLE UCMbITaHWUS.

Ecnu B cocyge F| (koHTponk WHrMB1poBaHNs, Npu BKMKYEHNN) NPOLEHT bropasnoxeHus meHee 25 % u
He HabniogaeTca 3HAYUTENBLHOIO PasNoXeHUs UCTLITYEMOro Matepuana, MOXHO MpPeanonoXuTh, YTO UCTILITY-
eMblii MaTepuan SBNAeTcs UHIMBUPYHOLLKUM.
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Ecnu B cocyae Fq (KOHTpONb abOTUYECKOro Pasno)eHuns, Npy BKMoYeHMn) HabnioaaT sHaunTenbHoe
BOD (6onee 10 %), BO3MOXHO, MUMENM MECTO NMpoLecckl abUOTUHECKOTO Pa3noXKeHus.

Ecnu 6bin BrntoveH cocyf Fy (OTpuuaTenbHbIi KOHTPOIb) 1 3HaunTensHoro BOD He Habnoaanocs.

Ecnu BbilenpuBefeHHbIe KpUTEPUU He BBINOMHSAOTCS, UCMLITAHWUA NOBTOPSAIOT, UCNOMNL3YA APYron npea-
BapUTENbHO KOHOULUMOHUPOBAHHLIN UK NpeABapUTENbHO 3KCMOHUPOBAHHbBIA MHOKYMAT.

11 MNpoTokon ucnbiTaHUK

MNpoTOKON UCNbLITAHWA AOMKEH COAepPXaTb, KaK MUHUMYM, CNeayrLyo MHOPMaLMIo:

a) CCbINKY Ha HACTOALLMIA CTaHAAPT;

b) Bclo mMHbopmaumio, HeobxoouMy ANA MOEHTUhWKAUUKM UCTILITYEMbIX W STANOHHbLIX MaTepuarnoe,
Bknovaa TOC, ThOD, xumudeckuin coctae U popmyny (ecnu M3BeCTHbI), POpPMY, BHELLHWIA BUA W KONMYECTBO/
KOHLEHTPALMIO B UCTIBITYEMBIX 0Bpasuax;

C) OCHOBHble NapamMeTpbl UCMbITAHWSA, BKIOYaA UCMbITAaTeNbHLIA 06bLEM, UCMONL3YEMYK UCMbITATENb-
Hyto cpeny, TemnepaTtypy WHKyGauum n KoHeyHoe 3HadeHue pH;

d) MCTOYHWK U KONMUYECTBO MCMONb30BAHHOIO MHOKYNATA, BKMYas noapobHyo nHdopmMauuo o nobom
npeaBapuTenbHOM BO3LENCTBUY;

€) UCcnomnb3yeMble aHanuTUYeckne MeToAbl, BKMOYas NpUHLMN paboTbl pecnupomMeTpa, onpeneneHue
TOC W HUTPATOB/HUTPUTOB;

f) Bce pe3ynbTaThl UCNbITAHWIA, NOMNYYEHHbIE ANA UCMLITYEMBIX U 3TANOHHLIX MaTepuanos (B TabnuyHon
n rpadmyeckon opme), BKNoYaa M3MepeHHble 3HavyeHns BOD, npoueHTHble 3HavYeHusa 61opasnoxeHus,
COOTBETCTBYHOLWME rpadpuKKn 3TUX NApamMeTpoB B 3aBUCUMOCTM OT BPEMEHM W KOHLEHTPauuU HUTpaToB/
HUTPUTOB;

g) NpoJoOMmKMTENEHOCTE MHAYKUMOHHOTO nepuoga, dasbl BUMopasnokeHus 1 MakCUManbHLIN YpOBEHb
pasnoxXeHusl, a Takke o6y NPOAOIKNTENBHOCTE UCMLITAHUS;

u, HeoBA3aTenbHO, ecnu BbIMOMHEHO UMW oNpedeneHo:

h) pesynerathl npoeepkn abuotuyeckoro pasnoxexuns Fg, KOHTpona uHrnbnposaHus F| u oTpuuartens-
Horo koHTpons Fy;

i) peaynbTaThl onpegeneHns yrnepogHoro banaHca, BkNYas, Hanpumep:

1) Konu4yecTBO yrnepoaa B UCNbITYEMOM MaTepuane, OKUCMEeHHOro 40 AUOKCUAE Yrnepoaa, BelYUCneH-
HOe Mo cTeneHn BruopasnoxeHusl Ha ocHoese BOD,

2) yeenuuerHne DOC B ucnbiTaTensHoW cpefe B TedeHWe nepuoga MHKybauum 3a cueT BogopacTBOpu-
MbIX BELLECTB,

3) yBenuyeHve cogep:aHus OpraHM4Yeckoro yrnepoga B 6uomacce BO BpeMsi UCMbITaHWS,

4) cogepxaHue yrnepoaa B 0CTaTOMHbIX MONMMepax B KOHLE UCNbITaHus,

5) cymmy BCEro MU3MEPEHHOro yrnepoaa, BbIPaXEHHYH B NpoLeHTax oT yrnepoaa, BBEAEeHHOro B Kade-
CTBE UCMbLITYEMOro MaTepuana;

i) konoHueoBpasyolme eguHuLbl (cfu/cm3) B MHOKYNMPOBAHHBIX UCMLITYEMBIX CMECSIX;

k) niobble apyrne cooTBETCTBYHLME AaHHbIE (HAanpuMep, HavanbHas MonekynsipHas macca obpasua,
MOMeKynsapHas macca oCTaTouHOro nonvmMepa).
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MpunoxeHune A
(cnpaBo4Hoe)

TeopeTuueckoe notpebneHue kucnopoga (ThOD)

A.1 Bbluuncnenue ThOD

Teopetnieckoe notpebnenue kucnopoga (ThOD) sewecteom C H,CI.N, S.,P Na, .0, ¢ oTHoCUTEnNBLHO! Moneky-
NApHON Maccon M, MoeT BbITb BbIMMCNEHD, ECNW 3MIEMEHTHbIA COCTAB M3BECTEH MK MOXET BbITb ONPEAENEeH aNeMeHT-
HBIM aHanM30Mm,no dopmyne

16[2¢ +0,5(h— ¢/ —3n}+ 35+ 2,5p +0,5na - 0]
M, '

ThOD = (A1)

[laHHoe BbMMCNEHWEe Npednonaraet, YTo yrnepod npeepaulaercs 8 CO,, sogopon 8 H,O, dhocdop B P,Og, cTeneHb
okvcneHus cepbl + 6, a ranoreHsl y4anaTes B Buge ranorennaos sogopoda. Ctenens okmcnerdus N, P u S gorkHa BbiTe
npoBepeHa aHanv3oMm. [py npoBeaeHUN BbIMMCMNEHWIA TaKKe NPennonaraioT, YTO a3oT BblAENAETCA B BUAE aMMOHUA.
Brnvnanue HUTprdmkaumm NnpreegeHo B NpunoxeHun B.

ThOD BblpaxatoT B MUNAUrpaMmax Ha rpamm Ui B MUAMUrpaMmax Ha MUnnMrpamm BellecTsa.

A.2 Mpwumep: nonu (B-rugpokcumacnsaHas kucnorta) (PHB)

Xumunueckas dopmyna: C,HzO, (dncno atomos C = 4, atomoB H = 6 1 atomoB O = 2); oTHoCUTENbHAA MONeKynap-
Haa macca M, = 86. Cm. popmyny (A.2):

16[2-4+0,5.6 2]

ThOD=
86 (A-2)
ThOD = 1,6744 mr/mr PHB = 1674,4 mr/r PHB.
MpumeyaHune — PHB — nonumep, cocTodAWwmMn M3 MOHOMepa B-rugpokcmbyTtupata. Npu nonumepusaymm

(obpasoBaHve cnoxHoro acdvpa) yoansercsa Boga v Takmm obpasom cymmapHas dopmyna PHB akBuBaneHTHa cdopmyne
MOHOMepa 3a BeiueToM H,0, koTopasa ynanaeTcs npu XMMUYECKon peakLny.

A.3 MpumMmep: cMeck nonuaTuneHa/kpaxmana/rnuuepuHa

KomnoHeHT Dopmyna ThOD, wmr/r Lonapoanie <OMDAHGHTOR ThoD,
% mricocyn, mr/cocyq
MonuatuneH (CoH4), 3400 50 500 1700
Kpaxman (CgH1005),, 1190 40 400 476
MmuuepuH CyHgO4 1200 10 100 120
Obwee cogepxaHue 100 1000 2296
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MpunoxeHune B
(cnpaBo4Hoe)

KoppekTupoBka 3Ha4yeHun BOD Ha BnuaHWe HUTpUdMKaLuu

B.1 BnuaHue HUTpucMKaumm

Ha 3HavyeHua BOD moxeT BnusaTb HUTpUdUKauus. Heobxoguma koppektuposka BOD ans npegoTtepaleHus
Cepbe3HbiX OWMBOK MPU BeIMMCIIEHUM CTENeHW BUOPa3NoXKeHWs, OCHOBAHHOW Ha OKWUCMEHWW Yyrnepoaa B a3oTcoaepka-
LeM UCNbITYEMOM MaTtepuane.

Owwnbku B cnyyae BeLLECTB, He COAePKaLLMX a30Ta, Kak NPaBumo, He3Ha4MTENbHbI, MOCKOMBKY OKMCNEHNe aMMOHU-
eBbIX COEMHEHWI B cpede YYUThIBaeTCs NyTem BbIMUTaHWA KOHTPOIbHOIO OnbITa.

Conv aMMOHUS 1 a30TcoAepKallne UCMbITYEMblE COeaAWHEHUs MOTYT ObiTb OKWCMEHBI [0 HATPUTA UMW HWUTPaTa
BO BpeMsa MHKYOaUWOHHOro nepuoga ucnbiTaHusa BuopasnokeHus. MNMockonsKy peakyuy ABNSIOTCA nocrnefoBaTenbHbIMU
(ocylecTBNATCA pasHbiMK Buaammn 6akTepun), KOHLEHTPaLWUa HATPUTa MOXET YBENUYMBATLCH UMW YMEHbLUATLCS.
B nocnegHem cnyqae obpasyeTca aKBYBaneHTHan KoHUeHTpauwus HuTpaTta. XMMMHeckie peakuum npoTeKatoT B COOTBET-
ctBuM ¢ hopmynamu (B.1)—(B.3):

2NH,CI + 30, = 2HCI + 2H,0, (B.1)
2HNO, + O, = 2HNO,. (B.2)

CyMMapHoe ypaBHeHue
2NH,CI + 40, =2HNO, + 2HCI + 2H,0. (B.3)

3 aTux chopMyn MOXHO caenaTtb BblBOA, YTO!

- AnsA okucrieHus 2 mons (28 r) ammuadHoro asota (fobaenentoro B Buge NH,CI ¢ HeopraHuyeckon cpefoi)
no Hutputa Heobxogumo 3 monsa (96 r) kucnopoga (BODNO ), uTo maeT koadhdpuyneHT noTpebneHus kncnopoaa
3,43 (96/28) mr/mr azoTa;

- ANs oK1ucneHusa 2 monb (28 r) ammuadHoro asota Ao HuTpata Heobxogumo 4 mona (128 r) kncnopoaa (BODNO ),
yTO daeT KoaphuumeHT notpebnenuns kucriopoga 4,57 (128/28) mr/mr azoTa.

CTteneHb HATPUMOUKALUN MOXHO ONpefenuTb NyTeM M3MEepPeHWUs KOHLEHTPauWi HATPaTOB W HATPWUTOB B KOHLUE
UcnbITaHnA B cpede B konbax Fr. MNpexne Bcero peKkoMeHAyeTca NpoBECTU KadeCcTBEeHHbIA aHanua Ans onpefeneHus,
npousowna N1 HUTpudmMKaumsa. Ecnn ecte NpusHakm NpUCYTCTBKUA HWTPaTa WNn HUTpuTa, TpebyeTca Konu4ecTBeHHoe
onpenenexue.

Yacte BOD, nony4eHHyl B pe3ynbTaTe OKWCMEHWs a30Ta B KOHLE UCMbiTaHus, BODy, Mr/omM3, BBIMUCNAOT Mo

thopmyne

BODy = (pNO 4,57) + (pNO 3,43), (B.4)
A€ PNo, — U3MEPeHHas KOHLEHTPauMs HUTPaTHOrO a3oTa B konBax F; B KOHUe ucnbiTaHus, mr/am3;
Pno, — W3MepeHHas KOHLEHTPaLWsa HUTPUTHOTO a30Ta B konbax F1 B KOHUe ncnbiTaHma, mr/am?;
4,57 —  KoadhduumeHT notpebneHuna kucnopoaa aAng obpasoBaHUsl HATPATA,
3,43 —  KoadhhmumeHT noTpebneHna kucnopona Ans obpasoBaHus HUTpUTA.

HYacte BOD, nony4yeHHyto B pe3ynsTate OKUCNEeHUa yrnepoaa B KoHue UenbiTadua, BOD., mr/am3, BelMMCAAIOT
no copmyne

BOD. = BODg - BOD, — BODg;. (B.5)
roe BOD; — wuameperHoe BOD cocyanos F B KOHLE UCTIbITaHUS, mr/om3;
BODg; — BOD koHTponbHoro onbita Fg B KOHLE UCTbITaHMS, mr/ams,

BOD(, cooteetcreyet BOD, u ncnonesyetca ans seidmucnedns BODg u Dy [cM. doopmynel (1) n (2) B 9.1].
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B.2 NMpumep

Wcneiryemoe BewecTso 2-3TMNrekcunoBblil 3chmp n-amMuHOBeH30MHOM KNEnoTel B Fo koHueHTpaumein 100 mr/ams:
TOD e e 239 mr/gm3;
BOD;, usmepeHHoe B KOHLIE UCMbITaHUA 199 mr/om3;
BODg;, MaMepeHHOe AMNA KOHTPOMBHOM OMBITA. ....ccooueiieieeeee e 8 Mrl,qma;
D, 6e3 KOPPEKTUPOBKN Ha HUTPUUKALIMKD......coooiiiiiiie e 80 %;
HUTPAT B KOHLIE UCTBITAHUS 15 MI/AMS ... pNO3 = 3,5 mr/gm3;
HUTPUT B KOHLIE MCLITAHMA 1 MI/OMS. . e pNOZ = 0,3 mr/gm3;
BOD /B KOHLIS MEMBITFAHMS . cxcrassssrmns sosvans riasmnsss s waissssada s s 17 mr/om3;
1] o S SRR 174 mr/am3;
D, cxoppeKTUpoBaHHas Ha HUTPUMKALIMIO. ...........ccoieiiiiiics 73 %.
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MpunoxeHwne C
(cnpaBo4Hoe)

MpuHLKUA PaGoThl 3aKPLITOr0 MaHOMETPUYECKOro pecnupomeTpa

PecnupomeTp, cogepxallivil ucnbiTaTenbHble cocyapl (konbbl), OCHALLEHHbIE MarHUTHOM MELLANKoNn U KOHTeNHe-
pom ansa abcopbepa CO, B cBOGOAHOM NPOCTPAHCTBE, YCTAHABNMBAIOT B CPEME C KOHTPONMMpYeMol Temneparypoit (Ha-
npumep, B BOAAHON GaHe), KaxabliA COCYA COAEPHUT KYNOHOMETPUHECKYHD YCTAHOBKY ANsi NPOM3BOACTBA KMcnopoaa, ma-
HOMETP, BHELUHEE YCTPOMCTBO MOHUTOPMHIA U PErMCTPALIMK (MPUHTEP, NNOTTEP UMK KoMMboTep). Cocyabl ANs UCNbITaHWiA
3anONHSAT UCMBITYEMON CMECHI NMPUMEPHO Ha TPETb UX BMecTUMocT. CM. pucyHok C.1.

HenpepbIBHOE NepemMeLLBaHNE rapaHTUpYeT paBHOBECKE KUCNOpoAa Mexay BOAHOM 1 razoBoi dhasamu. Ecnv npo-
MCXOAUT BUopasnoxeHne, MUKPOOPraHM3Mel NoOTPEGNAT KACNopoa v NPOW3BOAAT YIMEKUCHbIN ras, KOTOPLIA NONHOCTEI0
nornowaetcs. ObLlee gaBneHne B cocydax cHuxaetcs. MageHwe faBneHust perucTpupyeTcs MaHOMETPOM M UCMONb3y-
eTCsl NS MHAUMWPOBaHWUS anekTponutiyeckoro obpasoBaHmnsa kucnopoaa. Mpu BOCCTAHOBMAEHWM MCXOOHOMO AaBEHUs
3NeKTPONu3 OCTaHARMVBAETCS, U KOMWYECTBO NOTPebnaemMon anekTpoaHeprim, NponopLUNoHansHoOe HeNpPepLIBHO U3Meps-
eMoMy NoTpeBneHnio KUCNopoaa, UCNonb3yeTes Ana MHAUKaLWM noTpebneHus kuenopoaa B Mr/amS BOD Ha camonucue.

(F

2/
N

c , %

7 6

1 — abcopbep CO,; 2 — perncTpatop; 3 — NpUHTEP, NNOTTEP UMW KOMMbOTEP; 4 — MaHOMeTp; 5 — BoasHasn BaHs; 6 — Briok
Npon3BoOACTEA KMCNOpoaa; 7 — UcnbiTaTensHas konba; 8 — marHMTHas meluanka

PucyHok C.1 — Cxemartuyeckoe n3obpaxeHne MaHOMETPUYECKOTO PpecnupoMeTpa
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MpunoxeHune D
(cnpaBo4Hoe)

BapuaHT ,D,BdeJBSHOTO pecnMpoMeTpUYeCKOro NCnbiTaHWA B 3aKpbITOM cocyge

D.1 MpuHUMN

3Ty BEpPCHIO OOMYCKAETCA UCMONb30BaTh Kak ansTepHaTUBHYIO, HAaNpUMep, Npy OTCYTCTBMM pecnupomMeTpa. MHoKy-
TNMPOBAHHYIO CPELY, @ TAKKE UCTBITYEMBIE U 9TanOHHLIE MaTepuarnsl BCTPSAXMBAKOT UMK NEPEMELLNBAIOT NPU TEMNepaType
oT 20 °C pgo 25 °C B 3aKkpbITbiX COCyadax, CoAepXallmx n3BecTHble obbembl BOOHOW cpedbl 1 Bo3ayxa, Ana obecneyeHns
YCTOMYMBOTO pacnpeneneHus Kucnopoga Mexay BOOAHOW M ra3oBor dasamu. Bo Bpema BUOpa3nokeHnsa perynsapHo mus-
MEepPSIOT KOHLEHTPaLWI0 pacTBOPEHHOIO Kucnopoda B BogHou thaze. ObLlee nornoweHne KMCnopoga B UCTbITaTENbHBbIX
cocyaax BLIYMCNAKT AEeNeHeM pasHOCTM U3MEPEHHBLIX KOHLEHTPALIMIA pACTBOPEHHOIO KUCMOPO4a B KOHTPOmbHbIX Npobax
W UCMNbITATENBHBIX COCYAAaX Ha 3HAYEHVE HACLILLEHUA KMCMOPOAOM MpU HOPManbHbBIX YCIOBUAX, YMHOXEHHOE Ha 0bLlee
copepKaHue KUCropoaa, NepeBoHayarnsHO NPUCYTCTBYHLLEE B BOLHOW 1 ra3oBoi thasax. buopasnaraemMocTs BeIMUCAAIOT
Kak oTHoweHue obuero notpebnenns kMcnopoga K TeopeTudeckomy notpebnennio kucnopoga (ThOD) v BeipaxaloT B
npouUeHTax.

D.2 CneunanbHasa annapartypa

D.2.1 MHkybaunoHHble cocyapl: rasoHenpoHULaeMble COCyAbl, HaNpUMep Y3Koroprble Kondbl BMECTUMOCTbIO OT
200 go 300 cm® ¢ cooTBeTcTRYIOLWMMM NpoBkaMu (HanpUMep, NPUTEPTLIMK NpoBkamu, Npobkamu na ByTunKaydyka unu
3aBUHYMBAIOLMMUCA KpbILLKaMK), obecrneunBatolLme 3auTy oT cBeTa (HanpuMep, U3 KOPUYHEBOTO cTekna). PekomeHay-
eTcq UCMNOoNb30BaTh (PUKCUPYLOLWKWe 3akuMbl. [ToMevalT Kaxayro Konby BoAOCTOMKON MapKMpoBKOW. Ecnu He ncnonb3ayioTt
KWCNOPOAHbIE 9NEeKTPodbl C YCTAHOBMNEHHBIMY MeLuankamu, cHabxatoT Konbbl cTepXKHeM A5 MarHWTHOW MeLuanku ¢ no-
kpoiTvem n3 PTFE. MNooxonat konbel cTaHOapTHOW BMECTUMOCTU, YTOBbI CTAHAApPTHOE OTKITOHEHWE CPEAHEro 3Ha4YeHus
BMECTMMOCTM Ans napTumn konb 6bino He Gonee 1 cM3; N M3MEPSAIOT 1 3aNUCLIBAKT BMECTUMOCTb Ka)aoi NpOHYMEpOo-
BaHHOI KonbBbl ¢ TouHOCTLI0 A0 1 cm3. TuwaTensHo cmassiBaloT NPOBKKN ByTLINOK MHEPTHON CUMMKOHOBON CMasKoW Ans
ofbecneveHVs HaJeXHOro 3aKpbITUS U Nerkoro yaaneHus.

D.2.2 KucnopogHeld anexkTpog, NpegnoYTUTENbHO C YyCTAHOBMEHHOW Meluankoi, obecnedvBalollid NpoBeaeHue
namepeHuil B guanasore ot 0 Ao 10 mr/am3 ¢ TouHocTsIo A0 1 %. YCTORUMBBINA pexuM paBoThsl A0MKEH 4OCTMraTLCA Npu-
MepHo B TedeHue 1,5 MWH. YcTaHaBnMBaloT aMeKTpoa, HanpuMep, B Npobky U3 HepTHOro MaTtepuana, obecneyunBaroLLero
repMeTUYHYI0 NoCcagKy B roprioBMHE CTeKMAHHOro wnuda MHKyGaumoHHoW Konbel, UMM UCMONb3YIOT MeTod U3MepeHus
KOHUeHTpauuu kMecnopoaa B kpyroeom bainace.

D.2.3 MarHuTHaa mMeluanka unv BCTpsXMBaloLLee YCTPOUCTBO.

D.3 lNpoBeaeHuWe UcnbITaHUA

YcraHaenueaT MHKyBaUuoHHble cocyabl Fr, Fg 1 F kak npueedeHo B 8.4. [MomellaloT B Kaxabld cocyn cTep-
KEeHb AN MeLuanku, ecnv Mx HeoBGXoouMo nepemMelunBaTh, a He BCTpAXMBaTh. [OTOBAT AOCTATOMHOE KONMWYECTBO UC-
NbiTaTensHOW cpefbl, NPeancYTUTENBEHO cTaHgapTHou (6.2.1), ona npoBedeHMsA nonHoro ucneitaHusa. [nsa obecneveHun
OOCTaTO4HOro KONMMYecTBa NUTaTemNbHbIX BELIECTB YBEMNMYMBAKOT KONUMYECTBO XNTOpKMAa aMMoHMA B pacTtBope A (6.2.1.1) B
Tpu paza — Ao 1,5 r/am3. VHokynupytoT cpeny B COOTBETCTBUM € 8.3, NpeanoyTUTENLHO MCMOMb3yA aKTUBHBIA UM G KOH-
LeHTpaLmell B3BelleHHbIX BellecTs 30 Mr/aM3, TLaTensHO NepemeLLnBatoT U 40BaBNAT CMeck B cocydsl. JobaensioT
o6LeM, paBHbIi ABYM TPETAM BMECTMMOCTM cocyaa (Hanpumep, 200 cm3 xuakocTu B cocyabl BMecTUMOcTho 300 cm3).
MomelaloT cocyabl Ha YCTPOWUCTBO ANdA BCTPAXUBaHUA UMK NepeMeLLnBaloT 1 MHKYBUpyoT npy Temnepatype ot 20 °C go
25 °C B Te4eHue ogHoW Hegenwv. B aTo Bpemsa BakTepum Cnonb3yloT CBON MaTepuanbHblid pe3eps, M MHOKYNAT ctabunu-
3upyeTcA. 3aTteM aspupyrT cocyadbl C MOMOLLBIO HACBILEHHOTO BOAOW CaToro Bo3gyxa v Bo3gylHoro anddysopa B
TeveHue NpuMepHo 15 MuH. M3aMepatoT McxoQHYo KOHUEHTpauuio kicnopoga. [JoGaBndaoT B COOTBETCTBYIOLLME COCY-
Obl NCMNBITYEMbIA UMW 3TANOHHbLIK MaTepuan, kak npusedeHo B 8.1 1 8.2. MakcumarnbHas KOHUeHTpaunsa UCTbITYEMOro
mMatepuana B 3TOM UCMbITAHWK O0MkHa cooTeeTcTBoBaTh 150 mr/am3 ThOD, 4To cooTBeTCTBYeT NpuBNU3UTENBLHO
90 mr/am3 TOC. TwaTtensHo 3akpbiBaloT npobKamm BCe cocyabl U NPOAONXAT MHKYGaLmio.

Mocne vHKyBauumn B TEYEHWE O4HOW HEOEMM UMW Yalle ONpefdensioT KOHLEeHTpauuio pacTROPEHHOMO Kucnopoaa B
kaxgom cocyge. [pu npoBedeHn M3MEPEHUIA B cocyaax MOAOEPKUBAIOT NOCTOAHHYK TeMnepaTypy MHKybaLlmm ¢ Tou-
HocTelo £ 0,5 °C. KanubpyoT KNCNOpoaHbIA 3aneKkTpod B COOTBETCTBMM C MHCTPYKUMAMIM M3roToBuTens. [na namepeHus
copepaHusa Kucnopona SHepryHo BCTPAXUBAKOT BPYUHYHO KaX kI cocya No odepenu B TedeHue npumepHo 30 c. MNMowme-
LWaKT cocya Ha mewanky (bes nepemelunBanus). YaanawT npobky v cpa3y NoOMeLlaT KUCNOPOAHLIA 3ANEKTPOL, B cocyq,
Takum obpasom, 4Tobbl Npobka anekTpoaa NIoOTHO 3aKpbiBana Cocyn, a KOHYWMK 3MNeKTpoaa Haxoourcs 3Ha4YnTeNbHO HUKE
NOBEPXHOCTM XMAKOCTWU. BKkNoyaloT Mewanky co CKOpocTbi, YToOb! BbINo BO3MOXKHO M3MEPEHWE KMCnopoaa, Ho He obpa-
30BbIBANOCh 3aBUXPEHUIA. MIcNonb3yT OOHY U TY e CKOPOCTb MELLAanky Ans BCeX M3MepPeHUiA U KannbpoBOK 3NeKTpoaoB.
3anucbiBakT 3HaYeHWe KMCnopoaa, Korga OHO CTabunuampyeTca, YTo 4OMKHO ObiTb OOCTUIHYTO NPUMEPHO Yepes 2 MUH.
[ns BbMUCNEHNA pe3ynbLTaToB UCMBITAHUA MCMONb3YKT TOMBKO T COCYALI, B KOTOPLIX KOHLEHTPaLMA kucrnopoaa beina He
meHee 1,5 Mr/am3. B kayecTBe ankTepHaTUBLI [OMNYCKABTCA MCNONL30BaTh APYIMe NOAXOASLIME METOAL M3MEPEHUS KOH-
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LIeHTpaLM1 pacTBOPEHHOTO KUCIOpoaa B BOAHOM dpase, Takue Kak KUCIOPOLHbIA 3NEKTPOL, PacnofoKEHHbIA B 3aMKHYTOM
KpyroBom bannace.

3aTeM M3MepsIKoT U 3annckIBaoT 3HavyeHue pH B kaxaom cocyae. Ecnu aHayeHune pH Huxke 6,0, oBoaAT ero 4o npu-
BnunantensHo 7,5 pacTtBopoM rugpokeuaa Hatpusa ot 0,1 0o 0,5 Mone/am3. Ecnu 3HaYeHHUe pH Belwe 8,0, 4oBOAAT erc 4o
npubnuanTensHo 7,5 pacTBopoM consiHoi knenotsl ot 0,1 go 0,5 Monb/ame. 3atem aspupyioT cpefy B Kaxa4oM cocyme ©
NMOMOLLBbIO BO3ayLWHOro gnddpysopa B TedeHne 15 MUH 1 cHOoBa M3MEPSAIOT KOHLEHTPaLMIO KMCnopoaa, Kak OnncaHo BbiLLE.
3aKpbIBalOT COCYAb! KPbILLKaMK, MOMELLAKT B LUEWKEP WU MPOAOmKaloT MHKYDaumo. B KOHLE NCMbITaHWA KOPPEKTUPYHOT 13-
MepeHHble 3Ha4veHns BOD Ha HuTpudmnkauuio (cMm. 8.4 1 npunoxeHue B).

D.4 BoluncneHune pe3ynLTaToB

OnpenensaT 0THOCUTENbHOE MOTMolLeHe knenopoda U, namepeHHoe B BoAHO thase B Kaxaon ByTeinke, no dop-
Myne

-G,
U, = L, (D.1)
Ce
rae Cg; — CpedHee 3HaueHWe KOHLEHTPALWW PacTBOPEHHOIO KUCIIOPOAA B KOHTPOMbHLIX OMbITax Mocre uHKybaLmm

B MOMEHT BpeMeHH t, Mr/am>;

C; — KOHLEHTpaLys PACTBOPEHHOIO KUCIIOPOAA B KAX[0M UCMLITATENLHOM COCYAE NOCNe UHKYGaLMn B MOMEHT
BpemeHu t, mrigm;

C, — 3HAYeHVe HACbILUEHWS PACTBOPEHHOTO KUCMOPOAa, Mr/amS.

B kavecTBe aHaueHWs HacbllleHus C, UCMONb3YIOT CPefHee 3HaYeHne, M3AMEePEHHOE Nocne Kaxaon aspaun unu
MOBTOPHOWM a3pauyi KOHTPOMBHOMO OMNbITa U UCTIBITYEMbIX COCYA0B. TeopeTMyeckoe 3Ha4YeHUe Npy cTaHAapTHOM aTMOC-
chepHom aasneHun (1013 rfa) u 20 °C coctaenset 9,08 mr/ams.

OnpegensioT obulylo NPOM3BOAMTENBHOCTL kMcnopogda cocyaom O, (Mr/cocyd), MGXoas U3 MakcMMarnsHOro Coaep-
KaHWA KACNopoda B ra3oBoi hase M cogepkaHus KMcnopoda B BogHoM hase npu ctaHgapTtHom gasnedHmy v 20 °C no

dhopmyne

O.= (O,28-Vg) + (0,009 - V)), (D.2)
rae 0,28 — comepKaHWe KUCMopoAaa B CTaHaapTHOI atmoctepe, Mricms;
Vg — 0bbeMm raza B MHKYBaLMOHHOM COcyae, CMS;
0,009 — KOHLUEHTpaLWs HaCkILLEHUA BOAbLI KUGNOPOAOM, Mr/cm3;
V) — o0bbeM xuaKocTn B MHKYBaUMOHHOM cocyae, cm?,

O6bl4HO V| ByOeTr NOCTOAHHBIM B CEPWUKM MCTILITAHWIA, 3a UCKIKYeHWeM crydYaes, korga otbupatoT obpasusl Ons
aHanuaa, Ho Vg MOXKET OTNUYaTLCS B 3aBMCMMOCTU OT UCMONb3yeMbIX UCMLITATENLHLIX cocynoB. Ecnu paznuuua mexay
OTAENbHLIMUA COCYAAMW HE3HAYNTENBHbIE, MOXKHO UCMOMNb30BaTh NOCTOAHHOE 3HadeHue O, Ecnn pasnnunusa 3HaunTenbHbl
(Hanpumep, Boree 2 cM® Ans cocynoB BMeCTUMOCTbI0 200 cm3), O, cnegyeT BLIMMCIATL ONA Kaxaoro cocyda. Ecnu V)
yMeHbLUAETCA B 3aBUCMMOCTMN 0T 06bema B3aTon npobbl, TO Vg NponopLYOHanbHO YBENMYMBAETCA.

3atem BeluMcnAT notpebnexve kucnopoga BOD, mr/cocyn, no chopmyne

BOD = U, - O (D.3)

Ona nonyydeHna BOD B KOHUE MCNbITAHWA CyMMUPYIOT noTpebneHue kucnopoga ZBOD, mr/cocya, ans scex (n)
nepuoaoB MHKyBaumn no dopmyne

$BOD = BOD, + BOD, + ... BOD,, (D.4)
HEIKDHELI| BbIMUCMAKT NPOUEHT Buonoruyeckoro Pa3noXeHna Kak npnBeaeHo B 9.1.

MCI'IOJ'IbSyHJT COOTBETCTBYHOLLUKNE CbOpMyl'lbl ana onpegeneHuAa abuoTunyeckoro pasnoxeHWA, a Takke Guonoruyecko-
ro pasnoXxeHuAa 3TarnoHHOro Mmarepunana n KOHTpPond MHFMSMDDBBHMH.
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MpunoxeHue E
(cnpaBo4Hoe)

Mpumep onpepeneHun yrnepogHoro 6anaHca

E.1 OcHOBHbIe NonoXeHUA

MnacTmaccel, Kak npaeuno, MMetoT Bonee CNOXHbIA COCTaB, YeM BeLLecTBa C HM3KOW MOMeKynspHon maccoi. Ans
XapakTEPUCTUKM U KONMUYECTBEHHOW OLEHKM UX CNOCOBGHOCTM K BMONOrMyeckomMy pasnoXeHuo YacTo HEAOCTATOYHO TOmMb-
ko onpegenexus selgenenus CO, unu BOD. Bo Bpemsa Buonornyeckoro pasnoXeHns MUKpoopraHuaMami HakannmsaeTcs
HoBas Buomacca, M YacTb yrnepoga B UCMbITYEMOM MaTepuarne npeepallaerca B bromaccy, HO He oKucnsieTcs BMoxXu-
Mu4eckn. B cBAan ¢ aTUM aHanuTudeckue napametpbl, Takve kak eoigeneHne CO, n BOD, yacto He gocturawt 100 %
OT COOTBETCTBYIOLLMX TEOPETUYECKMX 3HAYEHMI OaXE B CriydYae nonHoro 61Monorm4yeckoro pasnoXeHust UcnbiTyemoro Ma-
Tepuana, ¥ Ha OCHOBaHWM Pe3yrnkTaToB UCMbITAHWIA MOXKET BbiTh OWMBOYHO cAenaH BbIBOA O HEMOMHOM pa3noxeHun. B
Takux cnydanx aAns noaTBEmKAeHUA NonHon BuopasnaraeMocTy MOXeT ObiTk NONe3HbIM onpegeneHne obulero yrnepoa-
Horo 6anaHca, kak NnpuBeAeHO B AaHHOM NMpunaxeHun. Takoln GanaHc OCHOBaH HA CyMMMPOBaHUKM KONMWUYECTB yrrepoaa,
nony4YeHHbIX B pe3ynbTate Creayrwmnx 3MepeHni: yrnepoga, BeldeNvBLUErOCH B BMAe AMOKCWAA yrnepoga, yrnepoaa,
obpaszoBaBLUErocs B BUAe HOBOW Buomaccel, yrnepoaa, npeobpa3oBaHHOro B BOAOPACTBOPMMbIE OpraHU4eckue metabo-
nuThl, yrmepoaa, onpeneneHHoro kak DOC v yrmepofa, OCTaBLUEroCA B HEPA3NOXMBLUEMCH MONMMEPHOM MaTtepuane.
CymmapHoe KOMWYeCTBO yrrepofa CPaBHWBAKOT C KOMMYECTBOM OpPraHW4eckoro yrmepogda B WChbITyeMOM martepuane,
BBEAEHHOM B UCMbITATENBHYK CUCTEMY.

E.2 NpoeegeHue ucnbITaHUA

OnpegenstoTtnameHeHde BOD, kak onucaHo B 8.4.

OTt6upatot obpasubl MHOKYNMPOBAHHOW Cpedbl B Ha4ane ucnbiTaHusa nepeg AobaeneHvem MCrbITyemMoro Matepu-
ana v B KoHue nepvogda uHkybauwnn. [Ina nonyy4eHns npeactaBnTenebHbix 00pasuos Heobxogumo TwarenbHo oTbupatb
o6pasupbl. Ob6pasubl nNponyckalT Yepe3 MeMOpaHHbI UNBETP UMM LEHTPUYIMPYIOT CO CKOPOCTLH MPUBNU3NTENbHO
40 000 m - c™2.

Ona kaxpgoro obpasua onpedenstoT konnyectTBo Bromacck! B hunetpate unu UeHTpudyrate, UCNonb3ys noaxons-
Wre MeToAbl, Hanpumep nyteMm uaMepeHus Genka. OnpedensoT UKW NPUHUMALIOT KONMMYECTBO yrnepona B Buomacce u
BLIMMCIIAKT MO pasHuLe yBenuyeHne cogepXaHuns opraHM4eckoro yrinepoga B bvomacce.

B cooteetcTtBUKM ¢ VCO 8245 onpepenstor DOC B chunbTpate kaxaoi npobbl U BEIMUCIIAKT YBENUYEHNe codep-
WaHua opraHuyeckoro yrnepoga. MNMpy BO3MOXHOCTW onpedensioT BelwecTea, dopmupytowve DOC, ang nogtsepxaeHus
Npo4yuupoBaHWs BOAOPACTBOPMMbIX MeTabonuToB.

B KoHUe ucnbiTaHus onpedensioT KoNMYecTBO yrmepoaa B 0CTaToYHbLIX MonMMepax, MCnonk3ys BeCb OCTaBLUMICH
obpasey. OBbIMHO 3TO CNOXHas npouedypa U ee MOXHO BbINOMHWTE HanpaMylo, ecrnv 4ocTyneH nonvumep-cneuudguye-
CKMA aHanm3a (cM. npunoxeHue F), unu KocBeHHo. B nepsom cryyae 1M3BnexkaloT Y B3BELUMBAIOT OCTATOYHbIE NONMMMEPDI
¥ BbIMMCMATKONMYECTBO Yrnepoga no ux U3BecTHomy coctaBy. OOHUM 13 BO3MOXHbBIX METOO0B HEMpPSAMOro (KOCBEHHO-
ro) onpegeneHus ABNSAETCH MPOMbIBKA, CyLUKa, B3BeLUVMBaHWe ocTaTka M onpegeneHve obLuero opraHu4eckoro yrnepoga
(TOC).

3artem BbluuTatoT yrnepog Guomaccsl (cm. Beiwe) n3 TOC ons nonydeHWs KonMudecTBa yrnepoda B OCTATOYHbIX
nonvMepax. [lpyrasa BO3MOXHOCTbL — TOYHO B3BECWTb OCTATOK, @ 3aTeM 0b6paboTaTe ero nogxodsiMm MeTogoM Ans pas-
pyLeHua Bruomaccel, HO He NONMMEPOB (3TO HEOBX04MMO NMPOBepPUTL 3apaHee). Mcnonbays, Hanpumep, rMNOXNopuT Ha-
TpWsA, yAansioT pacTBOPUMYH 4acTb M CHOBa B3BeluwBarT obpasey. [NpegnonaratoT, YTo BCA Buomacca yganeHa, u no
Nony4eHHON Macce BbIYUCMAIOT COAepXKaHWe nonumepa B ocTaTke.

E.3 BbluucneHue yrnepogHoro 6anaHca

BbIYMCIIAOT KOMMYECTBO BUOXMMUYECKU OKUCTEHHOTO yrnepoaa Cgqap (MI/AM3) B UCMbITyeMOM MaTepuane, BBEAEH-
HOM B MCMbITATENLHYO cucTemy(coaepxanne yrnepona Cyap), Ucxoasa ua npoueHTa buopasnoxenus D, nony4eHHoro B
pecnupoMeTpu4eckoM mcneitaduu (cm. 9.1) no dpopmyne

Cyat D
Caop =405 (E1)

Belumcnsator yBenn4eHne Konu4vecTsa yrnepoda B Bromacce ucnbiTaTenbHbIX COCyQo0B, coaepXallnx MCI'IbITyEMbIﬁ
MaTepuan CBIO (Mr/,EI,MS), conocTaBneHnem MamepeHHoro Unn BeIMMCNeHHoOro Konu4ecTea yrrnepoaa B 6GuomMacce B Havane

CB(start) 1 KOHLe MHKYBaLUMOoHHOro Nnepuoia UchblTaHum CB(end) no cpopmyne
Cgio = Ci(end) ~ Ca(start) (E.2)
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OnpenenstoT yeenuyernne DOC B TeveHne nHkyBaumoHHoro nepuoda Cpne (mMr/om3), conocTaBneHneM KoHLEHTpa-

umm DOC B Hauane DOC(start) W KoHUe DOC(end) no gpopmyne

Cpoc = DOCgngy — DOC gart)- (E.3)

B KOHLie UCMIbITAHMA ONPEAEensioT KONMYeCTBO OPraHYecKoro yrnepoaa B 0CTaTouHbIX nonumepax Cpg) .
BbIMUCIAKT KONMMYECTBa pazHoronpeobpasoBaHHOro yrnepoaa B NPOUeHTax OT BBEAEHHOTOB UCMLITATENBHYHD CU-
cremy yrnepoga Cyar ¥ CYMMUPYIOT, 4TOBbI NONY4UTE BblMUCTEHHOE 3HaqveHne yrnepoaa Cop ¢, %, No dopmyne

CcaLc = Cgop * Caio * Cpoc * CroL- (E.4)
E.4 Mpumep: yrnepoaHkid 6anaHc nonu(B-ruapokcumacnsaHon kucnortel [5])

MexonHeli ucnbiTyeMblid Matepuan: Cyap = 600 (Mr/om3) = 3348 (mr/om3) yrnepoga.
Crenenb 6uopasnoxenns: D, = 78 %.

MapameTp Castary Caend) Ceio DOCs1amy DOC ena) boc Caop
mr/am3 3,2 61,0 57,8 2,0 22,0 20,0 261
% ot CMAT 17,2 6,0 78
18
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MpunoxeHune F
(cnpaBo4Hoe)

Mpumep onpeaeneHUs KonuyecTsa u MOJ'IEKyrIﬂpHOﬁ Maccbl HepacTBOpUMMOro B Boae nonuvumMmepa,
OCTaBLUErocA B KOHLe UCNbITaHUA Ha Buonoruyeckoe pa3noxeHue

MoxeT BbiTb NONe3HsIM MCMoMNbL30BaHWe NPOLEeAYyPLl M3MEPEHWS KONWYeCcTBa M MOMEeKynApHOW Maccel NoNMMepoB,
OCTaBLUWXCA B KOHUE MccnedoBaHua B1Monornyeckoro pasnoxenus. JanHslil MeToq wunv Apyroi nogxoaaLwni Metog MoryT
BbiTb MCNONBb30BaHbl ANA aHanvW3a HepacTBOPMMbIX B BOAE MOMMMEPOB, PACTBOPSAIOLUMXCA B OpraHWYeckux pacTBopute-
NAX, He CMEeLUMBAIOLLNXCSA C BOOOW.

a) MNepeHocAT UCNBITYEMYIO CMeCh B AeNUTeNbHYK BOPOHKY, 00aBNS0T NOAXOAALMIA OPraHMYeCKuiA pacTBOpUTENb
n BcTpaxusatoT oT 10 o 20 MMH ANA IKCTPaKUMK ocTaBLUMXCA nonumepoB. OTAensioT CNon OpraHuYecKoro pacTBOpPUTENSA
oT BogHoro cnos. [lo6aBnatoT CBEXWA pacTBOPUTENL W MOBTOPSIOT NpoLeaypy.

b) O6begnHAIT opraHMYeCcKMe 3KCTPaKThl M BbINApUBAKOT pacTBOpUTENL Aocyxa. PacTBopsailoT TBepabl obpasel B
cooTBeTCTBYIOLEM 06beMe NoAXodsLLero anara.

c) BeogsT c nomoLbo MUKpoLNpKUUA Nogxoasilee KonM4ecTBO UCMbITYeMOro Matepuana B BblCOKO3(h(DEKTUBHBIN
XKNOKOCTHOW XpomaTorpad (BIXKX), ocHalleHHbIA KONOHKOW, 3anofHeHHON renem ang a3KcKNio3uoHHOW XxpomMaTorpadun.
3anyckaloT aHanus 1 3anvckiBaloT XpoMaTorpammy.

d) OnpenensAwT KONMYecTBO NPUCYTCTBYIOLErD NoNMMepa no KanubpoBOYHOW KPUBOA.

e) OnpegenaAlnT MOMEKynApHY0 Maccy nonvMepa, BBOAA B xpomatorpad nogobHbli monvmMep wnv nonvmepbl,
CTPYKTypa KOTOPbIX aHanorn4yHa uccrnegyemelM NonvMmMepam U MoneKynspHbele Macckl M3BeCTHbI. [Tony4yaloT xpoMaTorpam-
MYy 3aBUCMMOCTW BPEMEHW YAEPXMBaHWA OT MOMEKYNAPHOM Macckl nonumepa. OnpesensioT MONekynsapHyo Maccy, uc-
Nonb3ys 3Ty 3aBUCUMOCTb.

ABconioTHY0 MOMEeKynaApHyK Maccy Wccnedyemoro nornvMepa Takke MOXHO onpedenuTe ¢ nomoulbio BOXX ¢
komBuHaumen manoyrnosoro nasepHoro ceetopacceaHus(LALLS) n audpdpepeHumnansHoro pedpakToMeTpuyecKoro ae-
TekTopa (RI).
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MpunoxeHue G
(cnpaBo4Hoe)

Mpumep onpenenenuns CO,, nornoweHHoro abcopbeHTom

G.1 OCHOBHbI€ NOMNOXEeHUA

Ecnu Bo Bpems MCNbITaHWS NPOWCXOAUT HUTPUMMKaLUS, 3Ha4eHUs BUONOrM4yeckoro pasnoxeHusl, OCHOBaHHbIe
Ha noTpebneHuy kMcnopoda, AomkHbl BbITe cKOppekTUpoBaHbl (NpunoxeHue B). Mockonbky Hebonblune pasznuyuns B
COAEPXKAHWWM HUTPATOB M HATPUTOB NPUMBOAAT K 3HAYMTEMbHBLIM MONpPaBKam B MOMyYeHHble NpoueHTsl Guonoruyecko-
ro pasnoXeHwus, NonesHo onpedennTb, NPM HeobBXOAUMOCTK, NMPOLEHT BMOpa3noXeHWs Ha OCHOBEe MPOW3BedEeHHOro
avokcuaa yrnepoga. NpoueHT 6MoNorMyeckoro pasnoXeHus Ha OCHOBe NPOoLYLIMPOBAHHOMO Avokcuaa yrnepopa [o-
NycKaeTcsl UCNonNb30BaTh AMA NPOBEPKW 3HAYEHWUIA, NOMYYEHHBIX HA OCHOBE NoTpebneHus kucnopoda nocne nonpaeky
Ha HUTpUdUKaUuio.

G.2 Npoueaypa UcnbITaHUKA

OnpenensioT codepxaHue yrnekucrnoro rasa B agcopbepe kaxablii pa3s npu 3ameHe agcopbepa W B KOHUE uC-
neiTaHua. Ons pasnoxeHus kapGoHaToB n BukapboHaToB NOAKWUCNAIOT COAEPKMMOE BCEX COCYAOB B KOHLUE MCMLITaHUS
noGaeneHrem ot 1 ao 10 cM3 KOHLEHTpUpOBaHHOI conaHoi kucnoTsl (HCI). MpoaomkaloT aspauuio elle 24 4, 3aTem
onpefensatoT cogepxaHue Yrnekucnoro rasa.

Mpumep NoaxoasLLero aHanuTuyeckoro Metoga: aobaenstT 1 cm? pacteopa KOH (3 H.) Badeiiky agcopbepa CO..
AncopbuposaHtbiid CO, onpefenalT TUTpoBaHueM. lNonydeHHslid pacteop KOH pa3basnaioT AUCTUNNMPOBAHHOW UK
[eMOHN3MPOBaHHOI Boaoi (6.1) oo 60 cm® u TutpyloT 0,05 H. pacTeopom HCI.

G.3 BbluucneHun
BbIMMCNAT TEOPETUYECKOEe KOMMYECTBO BblgenaemMoro auokcmaa yrnepoga (ThCO,), mr, no dopmyne

TOC (%) 44
ThCO, =npoba, Mr-————, G.1
=T 100 12 (©.1)
rae TOC (%) — TOC B nnactmacce (Mnw atanoHHoM maTtepuane), aeneHHoe Ha 100;
44 — wmonekynapHas Macca CO,;
12 — wmonekynsipHaa macca C.

BelumcnsioT npoueHT GropasnoxeHus AN venbiTatenbHbIX cocyaoes F no dopmyne

(mr CO, npogyumMpoeaHHoro).. —(Mr CO, NpogyuMpoBaHHOMO ), 4

% GUopaanoXeHus = 00 G.2
Thco, ' &:2)
rae (mr CO, NpodyuMpoBaHHOrO) — KOMWYECTBO AMOKCKAA yrnepoaa, Bblaenvelleroca B cocyde Fr oT Havana u Ao
KOHUA NCNbITaHWUA, MT;
(mr CO, NpodyuMpoBaHHOTO)g —  KONMMHECTBO JMOKCKUAA YIMepoaa, BulAenuBLLIEroca B cocyae Fg oT Havyana u fo
KOHLa UCNbITaHWUA, MT;
ThCOz — TeopeTn4eCKoe KONMW4ecCcTBO AWMOKCKOa yrnepoda BblOeNnAeMoro ucnblTyemblimMm

marepuanom, Mmr.
AHanormyHbIM 06pa30M BbIMUCIAKT NPOUEHT Buonornyeckoro PasnoXeHma 3TanoHHOro Mmarepuana B KOHTPONb-
HOM cocyae C MHOKYNATOM FC'

20

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 24 /28
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-14851-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=66231
https://gostexpert.ru/gost/gost-14851-2022?utm_source=pdf&utm_medium=66231&utm_term=page

FOCT P UCO 14851—2022

MpunoxeHne OA
(cnpaBo4Hoe)

CBefeHUs 0 COOTBETCTBUM CChINMOYHLIX MeXayHapoAaHbIX CTaHOApPTOB
MeXrocygapCcTtBeHHbIM CTaHgapTam

Tabnuua OA.1

OBo3HavYeHne CCblNOYHOro CreneHb ObosHaveHWe 1 HaMMeHOBaHWe COOTBETCTBYHLLEro
MexXxayHapoaHore ctaHgapra COOTBETCTBUA MeXrocynapCTBeHHoro crtaHgapra
ISO 8245 NEQ [OCT 31958—2012 «Bona. Metoabl onpefgeneHns cogepxaHus obuero u
pacTBOPEHHOIO OpraHWYecKoro yrnepoaa»

BETCTBUA CTaHOapTa:

M puMmedaHUe — B HacTosiwen Tabnuue Mcnone3osaHo cnenywouiee ycnoeHoe 0b603HayYeHue cTeneHn cooT-

- NEQ — HeakBMBaneHTHbIM CcTaHaapT.
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(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]
(10]

(1]

(12]

Bubnuorpadun

ASTM D 3536—91"  Molecular Weight Averages and Molecular Weight Distributionby Liquid Exclusion
Chromatography (GEL Permeation Chromatography — GPC)] [CpegHue 3HaueHus mone-
KyNsIPHOW Macchl W pacnpeneneHne MonekynapHON Macchl ¢ NOMOLLBIO KWAKOCTHOW JKC-
KIO31MOHHOWN XpoMaTorpacdum (renb-npoHukatowan xpomartorpadgua — GPC)]

ISO 8192 Water quality — Test for inhibition of oxygen consumption by activated sludge for
carbonaceous and ammonium oxidation (Kadecteo Bogbl. McnbiTaHne Ha MHIIMOUpOBaHKe
MOrMOLWEHNs KNCNopoaa akTUBHBLIM UITOM MPY OKUCINEHUW YIMEPOACOAEKaALLMX U aMOHN-
€BbIX COEANHEHWI)

ISO 10708 Water quality — Evaluation in an agueous medium of the ultimate aerobic biodegradability
of organic compounds — Determination of biochemical oxygen demand in a twophase
closed bottle test (KauyectBo Bogbl. OueHka cnocobHOCTY OPraHUYeckUX COEOVHEHWUN K
nonHomy BuonorndeckoMy pasnoXeHuto B BoaHow cpefe. OnpeaeneHve BUOXUMUYECKON
noTpebHOCTU B KMCNOPOAE NpU ABYXda3HOM WUCNbITAHUW B 3aKPLITOW CKNAHKE)

ISO 11923 Water quality — Determination of suspended solids by filtration through glass-fibre filters
(KauecTBo BOALI. ONpeneneHe coaepXaHua BIBeLLUEeHHbIX TBepAbIX YacTul nyTem unb-
TpauWKM Yepes CTeKINOBONOKOHHbIE DUNLTPbI)

PUCHNER. P. (1994), Screening-Testmethoden zur Abbaubarkeit von Kunststoffen unter aerobe und anaeroben
Bedingungen, Dissertation, Stuttgart University Fakultat fUr Bauingenieurwesen, Stuttgarter Berichte zur
Abfallwirtschaft, 59, Erich Schmidt Verlag, Berlin

ISO 9408:19992) Water quality — Evaluation of ultimate aerobic biodegradability of organic compounds in
aqueous medium by determination of oxygen demand in a closed respirometer (Kauectso
Boabl. OueHKa cnocoBHOCTU OpraHUYecKMX COeAMHEHMI K NOMHOMY a3apobHomMy Buonorn-
YECKOMY pasroXeHWi0 B BOOHOW cpede MEeTOA0M onpeneneHus notpebHocTu B Kncnopoae
B 32KPLITOM pPecrnMpoMeTpe)

SO 106343) Water quality — Preparation and treatment of poorly water-soluble organic compounds for
the subsequent evaluation of their biodegradability in an agueous medium (INogroToeka un
o6paboTka Nnoxo pacTBOPYMMbIX B BOLAE OPraHUYMEcKMX COEdVHEHWIA ANS MOCreayloLlen
OLeHKM Mx BuopasnaraeMocTy B BOOHOW cpede)

ISO/TR 154624) Water quality — Selection of tests for biodegradability (Kauectso Bogbl. Beibop meTogos
oueHkn BopasnaraemocTu)
JIS K 6950:1994 Plastics Testing Method for Aerobic Biodegradability by Activated Sludge

KITANO. M., and YAKABE, Y., Strategy for Biodegradability Testing in OECD. Edited by Y. Doi and K. Fukuda,
Biodegradable Plastics and Polymers, Elsevier, Amsterdam, pp. 217—227

SAWADA. H. (1994), Field Testing of Biodegradable Plastics, Edited by Y. Doi and K. Fukuda, Biodegradable
Plastics and Polymers, Elsevier, Amsterdam, pp. 298—312

SPERANDIO, A., and PUCHNER, P. Bestimmung der Gesamtproteine als Biomasse-Parameter in wabrigen
Kulturen und auf TrAgermaterialien aus Bio-Reaktoren, gwf Wasser. Abwasser. 1993,134 pp. 482—485

1) Otmenen. [Jeitcteyer ASTM D 5296—19 «CTaHaapTHeIA METOA OnpeneneHus cpedHell MOMeKynspHoi

Maccel W MOMEKYNAPHO-MacCOoBOrO pacnpegeneHus MNonvcTupona MEeTOAOM BbICOKO3((EKTUBHON 3IKCKMH3MOHHON
Xpomarorpadum.

2) PeitctByeT FTOCT P MCO 9408—2016 «Kauectso Boakl. OueHka G1uopaanaraemMocTi OpraHUyYeckux CoequHEHMIA

B BogHoW cpefe. Meton oueHkn nonHon aspobHon GvopasnaraeMocTy NyTeM onpeneneHnst KUCnopoaHown notpebHoctur
B 3aKPbITOM PEecrnMpoMeTpe».

3) Deicteyet FOCT P UCO 10634—2016 «KauecTro Boakl. OLeHka 610pa3naraeMocTii OPraHNyeckux COequHEHMIA

B BoOoHOW cpene. MNoarotoBka u 06paboTka ManopacTBOPUMbIX B BOOE OpraHUYecKUX CoedVHEeHWi AnA nocneayLen
OLIEHKU».

4) Deitcteyer OCT P 56989—2016 «KavecTso Boabl. OleHka 6UopasnaraeMocTh OpraHuyeckux CoequHeHun B

BoOHOW cpene. Beibop meToada oueHKn».
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FOCT P UCO 14851—2022

YOK 678:691.175:006.354 OKC 83.080.01

Knrodesble cnoBa: nnactMmacchl, onpegeneHne CMoCoBHOCTHM K NONHOMY aH83p06HOMY 6VI01'EOTH‘-{8CKOMy pas-
NOXEeHW B BOOHOW cpede, uamepeHue HOTpE‘BﬂeHMﬂ KNCrnopoga B 3aKpblTOM pecnrpomMeTpe
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