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HALULMOHAMbHBLINR CTAHAAPT POCCUWNCKOMWN GELEPALUMN

KAYECTBO BO/bl

OueHka 6uopasnaraemMocT OpraHMyYeckux coeiHeHnin B BOAHO cpege.
MeTopa oueHKn NosHON a3apobHol 6uopasnaraemocTu NyTeM onpegeneHns KMciopoaHoi
noTpe6GHOCTN B 3aKPbITOM pecnupomeTpe

Water quality. Evaluation of biodegradability of organic compounds in an aqueous medium.
Method of evaluation of ultimate aerobic biodegradabillty by determination of oxygen demand in a closed respirometer

[ata eBegeHns — 2017—02—01

1 O6nacTb NPUMEHEHNUS

HacTosAwuii cTaHfapT ycTaHaBnMBaeT MeTOZ, OLEeHKM CMOCOBHOCTM OpraHNyYeckux CoeAnHeHN 1 cTou-
HbIX BOA K NOJTHOMY 610/10rM4ecKoMy pasfioXeHWo B BOAHON cpege Npuw 3afaHHoi KOHLEeHTpaL My asapobHbIX
MUKpPOOPraHM3moB nNyTeMm onpegenieHns noTpebHOCTM KNCNopOoAa B 3aKpbITOM pecnmpomeTpe.

HacTosawuii ctaHaapT NPUMEHUM K CneayoLLM OpraHnyeckum CoeAUHEHNAM:

a) pacTBOPUMbLIM B BOe Mpu YCNOBUAX UCMbITAHUS,

b) ManopacTBOPUMbIM BBOAE NPV YCNOBUAX UCTIbITAHUSA, 4715 KOTOPbLIX MOryT noTpeboBaTbcs cneymanb-
Hble Mepbl AN151 NOSTyYeHUs XopoLleit ancnepcum coegmHerns (cm. U C 010634):

C) KOTOpble He KOHTaKTUPYIT 1 He B3aumofeincTBytoT c abcopbeHTom C02;

d) netyuum BewiecTBam NpW YCNOBWM, YTO UCMOJIb3YEeTCA COOTBETCTBYIOLMI PECMMPOMETP UIN COOT-
BETCTBYIOLLME YCNOBUA (YMEHbLUEHHOE COOTHOLLEHME 06beMa Haf, XNAKOCTbIO K 06 beMy XNAKON cpegpl);

€) He NOAABAAOLWMUM UCTbITbIBAEMbIE OPraHN3Mbl NPU KOHLEHTPaLMK, BbIOPaHHOW 418 UCTIbITAHUS.

Hanvuve nogasnsioLLero feicTBusi MOXeT ONpeaensAiTbCs, Kak yCTaHOBMNEHO B 7.3. Uau nyTem npumeHe-
HWA N60ro Apyroro MeToAa onpeaeneHnsa noAaBAaoLWero AeincTBusA coenHeHns Ha 6aktepuu (CM., Hanpu-
mep. MCO 8192).

MpumeyaHune — YcNoBusa, onucaHHbie B HacTosLeM cTaHAapTe, He BCerga CoOTBETCTBYIOT ONTUMAa/IbHbIM
YyCNOBMAM, NO3BONSAOLWMM NONYUNTb MBKCUMAsIbHYIO CTEMNEHb GUONOTMYECKOro PasfNoXeHNs.

AnbTepHaTMBHbIE MeTOAbl 6MoNornyeckKoro pasnoxerHmsa cMm. MCO 15462.
2 TepMuHbI N onpeaeneHns

B HacTosLWweM cTaHAapTe NPYMEHEHbI cefyoLlme TePMUHbI C COOTBETCTBYHOL UMW ONpeAeeHnsiMu:

2.1 nonHoe as3pobHoe 6uonornyeckoe pasnoxeHue (ultimate aerobic biodegradation): PasnoxeHue
MUKPOOPraHn3Mamm XMMN4eckoro COeJMHEHNs NN OPraHNYecKoro BelecTsa B NPUCyTCTBUM KUCI0poaa 0
Avokcnaa yrnepoga, Bofbl U MUHepasbHbIX Coneli Nio60ro U3 npucyTCTBYOLWUX 3/1EMEHTOB (MUHEpanm3aLms)
1 npoAyuMpoBaHne HOBOM Gruomacchl.

2.2 nepBu4yHOe 6Guonormyeckoe passoxeHue (primary biodegradation): CTpykTypHOe M3MeEHEHue
(TpaHcthopMauma) XMMUYECKOro COeAUHEeHN MUKPOOpraHn3Mamu, Begyliee K noTepe xapakTepHOro CBOW-
cTBa.

2.3 akTuBHbIiA un (activated sludge): Buomacca, npoayumpoBaHHas Ba3apo6bHO 06paboTaHHO CTOUHOIA
BOJE B pe3ynbTaTe pocta 6akTepuii uapyrux MUKpoopraHM3mMoB B MPUCYTCTBUM PACTBOPEHHOTO KUC/0PoAa.

2.4 KOHUeHTpauus B3BELEeHHbIX TBepPAbIX YacTul akTuBHOro mna (concentration of suspended
solids of activated sludge): KonvyecTso TBepAbIX YacTul, NOAYyYEHHbIX NyTeM PuabTpaumm nam LeHTpudyru-
poBaHMs N3BECTHOIO 06bema akTUBHOIO Una 1 BbiCyLUMBaHWA NpuMepHo npu 105 °C 40 NOCTOAHHOI Macchbl.

M3paHne opuynanbHoe
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2.5 6uoxummnyeckas notpebHocTb kucnopoga (biochemical oxygen demand. BOD): MaccoBasi KOH-
LleHTpaLmsa pacTBOPEHHOr0 KUCNopoaa, NOr/IoWeHHas Npy yCTaHOB/IEHHbIX YCNOBUAX a3po6HOro 6nonoruyec-
KOro OKMCNEHUSt XMMUYECKUM COeMHEHNEM UK OPraHMYeCcKUM BELLLECTBOM B BOJE.

NMpumeyaHune — BpaHHOM c/lyyae oHa BbIpaXxaeTcs B MI NOT/IOLWEHUS KUCIOPOAA Ha M (MU T) UCNbITYEMOTO
coeAVHeHus.

2.6 xummnyockasa noTpebHoCTb kucnopoga (chemical oxygen demand. COD): MaccoBas KOHUeHTpa-
LMA KACnopoga, SKBMBaNEHTHAA KONNYECTBY YCTAHOB/IEHHOTO OKUC/INTENSA, NOTNOLWEHHOro XMMUYECKUM coe-
OVHEHMEM UV OpraHnyecknM BeLLecTBOM, Korga npoba Bofbl o6paboTaHa okucaMTenem npu onpeaeneHHbIX
YC/IOBUSIX.

MpumMmeyaHue — BaaHHOM Cllyyae OHa BbIPAXAETCS B MI/IOT/IOLLEHNUS KUCIOPOAA Ha MT (MU T) UCMbITYEMOTO
coefyHeHust.

2.7 TeopeTuyeckas notpebHOCTb Kucnopopga (theoretical oxygen demand. ThOD): TeopeTuyeckoe
MakcumasibHoe KO/IM4eCcTBO Kucaopoaa, Heobxoammoe 419 NOJTHOTO OKUC/IEHNUS XMMUYECKOro COeuHeHus,
paccuMTaHHOe Mo MOIeKyNApHO hopmyne.

MpumMmeuyaHune — BaaHHOM c/iyyae OHO BbIpaXaeTcsi B MUAUTpaMMax TpebyemMoro Kucaopoaa Ha mr (Mau r)
NCNbITYEMOTr0 COEAVHEHNS.

2.8 pacTBOpeHHbI opraHuyeckuii yrnepog, (dissolved organic carbon. DOC): YacTb opraHu4eckoro
yrnepoga B npo6e Bofbl, KOTOPYIO HEMb3S YAa/IUTb YCTaHOBNEHHbIM (DA30BbIM pa3fefieHneM.

MpumMmeuaHue—lpuMepsl YCTAHOBMIEHHOTO (hA30BOTO pasfesieHns— 3T0  LeHTpUyruposaHme npu
40 000 m/c2B TeueHne 15 muH nnum mem6bparHas ounbtpauns c guametpom nop ot 0.2 mkm go 0,45 mkm.

2.9 nar-¢hasza (lag phase): Bpemsi 0T Hauyana UCMNbITaHWUs A0 AOCTUXEHUs afanTauun uywim cenekumm
Pa3nNoXMBLLUMXCA MUKPOOPTaHW3MOB ¥ NMPEBBILLEHNS CTENEHU GUOIOTMYECKOTO PA3/TIOKEHNS XMMNYECKOTO Coe-
OVHEHUA UM OPTraHMYeckoro BelecTsa NpuMMepHo Ha 10 % Bbille MaKCUMabHOrO YPOBHS 6UO/IOrMYEecKoro
pasnoxeHus.

MpumeyaHune — O6GbIYHO BbIpaXaeTCs B AHAX.

2.10 makcuMmanbHblli ypoBeHb 6uonornyeckoro pasnoxernunsa (maximum level of biodegradation):
MakcumasnbHasi cTeneHb 6GUOMOrMYECKOro  Pas3/oXEHUS XMMUYECKOrO COEAWMHEHWUS WM OPraHUYecKoro
BeLLecTBa Npu UCMbiTaHWK, Bbille KOTOPOI 6MoNorMyeckoe pasfoXxeHve BO BPEMS UCMbITAHUA He MPOUCXOANT.

MpumeyaHune — OGbIYHO BbIpaXAETCs B NPOLEHTaX.

2.11 chaza 6monornyeckoro pasnoxeHus (biodegradation phase): Bpemsi oT KoHua nar-chasbl ucnbita-
HUS 4,0 AOCTUXKEHMS NoYuTH 90 % MakCMMasIbHOTO YPOBHS GUOMOMMUYECKOT0 Pa3/IoKEHMS.

MpumeyaHune — O6GbLIYHO BbipaxXaeTcs B AHAX.

2.12 dpasannarto (plateau phase): Bpems oT KoHUa dhasbl 6M010rMYECKOro pasioXXeHUs 40 KOHLUAa UCTbl-
TaHus.

MpumMmeyaHune — OGbIYHO BbIpaXaeTcs B AHAX.

2.13 npepgBapuTenbHoe BoO3faeicTBue (pre-exposure): MNpefsaputenbHas WHKybauusa WMHOKynATa
(NoCeBHOI KyNIbTYpbl) B MPUCYTCTBUM UCNbITHIBAEMOT0 XUMUYECKOTO COeAUHEHNS UM OPTraHNYeCcKoro BeLecT-
Ba C L|e/1bl0 YCUINTb CMOCOBHOCTL 3TOr0 MHOKY/IATA K 610N0rMYeckoMy pas3noXxeHuio UCMbITyeMOro matepuana
nyTem agantauun n/vnim cenekumm MMKpoopraHm3mos.

2.14 npepBapuTenbHas o6bpaboTka (preconditioning): lNpefsapuTenbHas WHKyb6auua WHOKynaTa
(NoceBHO KynbTypbl) NPV YCNOBUSX NOCNEAYIOLLEr0 UCMbITAHUSA B OTCYTCTBMMN UCMbITYEMOr0 XMMUYECKOTr0o
COeIMHEHNS /TN OPTraHMYeCcKoro BELLECTBA C Le/bio YNYULLIEeHNS XapakTepUCTVK UCMbITAHUS MyTeM akknnma-
TM3auum MUKPOOPraHM3MOB K yC/IOBUAM UCNbITAHNSA.

3 CyuwHocTb MeToaa

OnpegfeneHne 6M0N0rMYECKOTo Pa3oXeHUst OpraHNYeCKNX COeAUHEHNIA a3POGHBIMU MUKPOOPTaHU3Ma-
MW MPOBOAMTCH C UCMONb30BAHWEM CTATUYHON BOAHOW CUCTEMbI UCMbITAHMSA. B opraHmyeckme coenHeHns B
KOHTEKCTE AAaHHOro CTaHAapTa BXOASAT CTOYHble BOAbl. VcnbiThiBaEMasi CMECb COCTOUT U3 HeopraHuyeckoi
cpejbl, OpraHNyeckoro coenHeHNA B Ka4ecTBe eAVHCTBEHHOIO CTOYHMKA Yriepoa v 3Heprum npm MaccoBoii
KOHLEeHTpauuy opraHmyeckoro yrnepoga obbeiyHo 100 mr/n (HO ee TeopeTuyeckas NoTpebHOCTb Kucnopoga

2
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(ThOD) gonxHa 6bITb He MeHee 100 mr/n), ¥ CMeLaHHOro UHOKYNATa, MOSTYYEHHOTO CO CTaHLMMW OYNCTKM CTOY-
HbIX BOJ, /TN ApYrOro UCTOYHUKA B OKpYre.

CMecb nepemMelLnBaeTCs B 3aKpbITOM UCMbITATE/IbHOM COCyAe, U onpefenseTcs NornoweHne KUcnopo-
[a nm6o nyTemM n3mMepeHus KoimyecTsa Kucaopoga, Heobxo4Mmoro A CoXpaHeHWs NOCTOSTHHOTO o6bema
rasa B pecnmpomMeTpe, NM60 NyTeM N3MepPeHUs U3MeHeHNs 06bema nnngasneHns (v nx KoMbuHalmmn) B npu-
6ope. BblgeneHHblli gnokend yrnepoga abcopbupyeTtca COOTBETCTBYIOLWMUM BELECTBOM B UCMbITATENIbHOM
cocyfe.

3a pasfnoxeHneM, NpofomkalLmMmMca B TedeHne 28 aHelt unu 6onee, npu HeobxogumocTu, cnegyet
onpejefieHne NoraoweHns Kucaopoa aBToMaTuyecku v BpyUHyto. KonnyecTso KWcnopoaa, nornoLeHHoro
OpraHVyeckuMm coefuHeHneMm (Nocne KOppekLuy no CpaBHEHWUIO C KOHTPO/bHOW Npo6oii), BbipaxaeTcsa npo-
LEHTHbIM cogepxaHuem nubo TeopeTnyeckoin notpebHocTn kncnopoga (ThOD), paccunTtaHHol no hopmyne
coefiHeHus, TM60 XUMMUYeckoii noTpebHocTn kncnopoaa (COD).

[ns AocTaTovyHO XOPOLLO PACTBOPUMbIX B BOAE COEANHEHN MOXET onpeAenaTbes (kak BapuaHT) yaane-
HWe pacTBOPEHHOro opraHnyeckoro yrnepoga (DOC) nytem nsmepeHust koHueHtpaymm DOC B Havane 1 B KOH-
Lie MHKy6aummn ANns nonyvyeHns 4ONONHNTENbHOV MHhopMaL M 0 NOTHOM GUONOTMYECKOM Pa3fIoKeHUN.

4 YcnoBua ucnbliTaHus

WHKyb6aumsa fomKHa MPoUCXoanTb BTEMHOTE 60 Npu paccestHHOM CBeTe, B TeMnepaTypHOM guana3oHe
oT 20 °C o 25 °C, KOTOpbIil He flO/MKEeH MeHATbLCA 6oee yem Ha *1 °C.

5 PeakTtuBbl

Bce peakTuBbl fO/IXHbI ObITb U3BECTHOI CTENEHU YNCTOTbI.

51 Bopga

Boga, guctunnnpoBaHHas unum 4eNOHN3NPOBaHHas, cogepxalias meHee yem 1 mr/n DOC.
5.2 Cpepa ucnbiTaHng

5.2.1 CocraB

5.2.1.1 PacTtBopa

PacTtsopstoT:

Kanus 6e3BogHbI aurngpodocdar (KH2P04) 8,5 .

Kanua 6e3BofHbIli rugpochocdat (KjHPOJ 21.75.

HaTpusa gurngpat rugpodpocata (Na2HP04 2H20) 33,40T.

ammMmoHua xnopug (NH4ACIH 0.5

B Boge (5.1). 4oBOAAT HEOO6XOAMMbIM KONMYECTBOM BoAbl A0 1000 cm3.

UT06bl NpOBEPUTL 3TOT ByhepHbIli pacTBOp, PEKOMEHAYETCS U3MepuTb pH. KOTOPbIA AOMKEH ObITh OKO-
no 7.4. Ecnun 3To He Tak, FOTOBSIT HOBbI pacTBop.

5.2.1.2 PacTtBop b

PactBopsitoT 22,50 r renTarngpata cynbarta mardusa (MgS04-7H20) B Boge (5.1), LoBOAAT Heobxoaun-
MbIM KO/IM4ecTBOM BoApbl A0 1000 cm3.

5.2.1.3 PacTBOpEe

PactsopsioT 36,40 r gurngpata xnopuga kansumsa (CaCl2-2H,0) s soge (5.1). 4OBOAAT HEO6XOAUMbIM
KonmyecTBOM BoApbl 0 1000 cm3.

5.2.1.4 PacTtBopd

PacTtBopstoT 0,25 r rekcarngparta xnopuga xenesa (Ill) (FeCI3m6H20) B Boge (5.1), O0BOAAT Heo6X0AU-
MbIM KO/iM4yecTBOM BOAbl A0 1000 cm3. Bo usbexaHune BbiNafeHus ocajka 3TOT pacTBOP FOTOBSAT CBEXWM
HenocpeAcTBEHHO Nepes NCNob30BaHUEM UK A06aBNAIT Kanio KOHLEHTPMPOBAHHOM X10pOBOAOPOAHOM
kucnotel (HCI).

5.2.2 TlpurotoBfieHne NcnbiTaTeNbHON cpeabl

[na npurotoBneHus 1000 cm3ucnbiTatenbHoOi cpefbl 406aBAs0T npumepHo k 800 cm3Boab! (5.1):

- 10cm3pacTtBopa a;

- 1cm3kaxaoro U3 pactsopos b—d.

JoBogsT fo 1000 cm3 Bogoii (5.1). CBexXylo ncnbITaTeslbHY0 Cpefy roTOBSIT Nepej UCNosib30BaHUEM.
PacTBOpbl OT @0 C MOTYT XPaHUTLCS A0 6 MecsLEeB B TEMHOTE NPU KOMHATHOI Temneparype.
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5.3 A6copbeHT gnokcuga yrnepoga

PactBop rugpokcuga kanvsa (okoso 10 monb/n). rpaHysibl HATPOBOI U3BECTW WM APYrol NOAXOASALLNIA
abCcop6eHT.

5.4 PacTBOp Xn1opuga ptytu

PacTtBopsitoTl rxnopuga ptytu (1) (HgCl2) B 100 cm3Boab! (5.1).

5.5 PacTBop rugpokcupa Hatpusa

PacTBopstoT rugpokeng Hatpusa (NaOH) B Boge (5.1). uTo6bl NOMYUNTb PACTBOP C KOHLEHTpaunei, Hauu-
Has oT 0.1 monb/n Ao 0.5 monb/n.

5.6 PacTBOp CONSAHOW KMCNOTbI

Pa3b6aBnsoT KOHUEHTPUpoBaHHYyto consHyto kucnoty (HCI) BBoge (5.1). 4Tobbl NOAYy4YnTb PacTBOP C KOH-
ueHTpauueli ot 0,1 mons/n go 0,5 Mmonb/n.

6 O6opypoBaHue

O6ecneunBaoT NOHYI YNCTOTY BCEI CTEKNSIHHOM NOCY/ibl M OTCYTCTBUE KaK OpraHNyYeCcKnX, Tak U TOKCU-
YeCcKMX BeLLecTB.

6.1 3akpbiTblil pecnupomeTp

MpuHLUMN felicTBUS 3aKpbITOrO pecnupomMeTpa npuBefeH B npuioxenun D. PecnupomeTp cogepxuT
ucnblTaTeNbHble COCYAbl, B KOTOPblE MOXET NojaBaTbCs U NepeMellBaTbCcsa KUCA0PO, C HENPOHMLAeMbIMN
Tpy6Kamu ons kucnopoga u gnokcuaa yrnepoga. Cocyasl B pecnmpoMeTpe HaxoaAaTcst Npyu NOCTOSTHHOW KOM-
HaTHOI TemMnepartype unn B BOASHO 6aHe C TepMOCTaTUYECKMM KOHTPOeM. [Ina ucnbiTaHnii neTyunx coegum-
HEHWIA. cnefyeT NCMOb30BaTh COOTBETCTBYOLLMNIA NPUBOP MM afAanTUPOBAHHbINA K JaHHOWN KOHKPETHOW Lenu.
TpebyeTcs cobnoaeHne 0CTOPOXHOCTH, UTOObI He ObISI0 MOTEPU COeAMHEHNS MO NPUYMHE camoro npubopa.

6.2 BopsHasa 6aHsa M NOoCTOAAHHaA KOMHaTHas TemnepaTypa (cobnwogatb ¢ pasgenom 4)

6.3 O6opypoBaHue 411 MU3MEPEHUS PaCTBOPEHHOIO OpraHNMYeckoro yrnepoga

Mpr6op [OCTATOYHOM YYBCTBUTENBHOCTW AN U3MEPEHUs PacTBOPEHHOro OpPraHnyYeckoro yranepoga
(DOC)(no BbIGOPY).

6.4 YCTpOiCTBO onpeAeneHns XuMmmnyeckoii notpebHocTun kucnopoga (COD) (no BbiGopy)

6.5 LleHTpudyra nnm yctpoiicTBo Ansa punbTpaymmu

LleHTpudpyra fo/mKHa MMeTb BO3MOXHOCTb NoslydeHus yckopeHus 4000 r.

Mpubop Ana cunbTpaumm ocHawaeTcd MembpaHHbIMKM unbTpaMn (C HOMUHA/IbHBIM AUnaMeTpoM
oTBepcTus nop oT 0,20 MKM 1 0,45 MKM). KOTOpble He abcopOupyeT NN BbIAENAIOT OpraHnyeckunii yrnepoa.

6.6 pH-meTp, usmepuTenb KNCOTHOCTN (06bIYHOE NabopaTopHOe 060pya0BaHMNE)

7 MeTopg

7.1 TpurotoBneHne pacTBopoB ANA UCMbITAHUA
7.1.1 WNcnblTyemoe coeanHeHue

[OTOBAAT OCHOBHOI pacTBOP AOCTATOYHO PACcTBOPVMMOrO MCMbLITYEMOrO COeAUHEHNS B UCMbITATE/IbHOM
cpege (5.2) 1 [o6aBNAT COOTBETCTBYIOLLEE KOIMYECTBO 3TOr0 pacTsopa B UCMbITaTe lbHble COCYAbl, YTOObI
NOyYNTb OKOHYATE IbHYI0 MACCOBYIO KOHLLEHTpaLUIO UCMbITyeMoro coeanHeHns 100 Mr/n. HO 3KBUBANEHTHYO
He meHee 100 mr/n ThOD. B 3aBUCMMOCTM OT CBONCTB UCMbITYEMOro COeMHEHNS (T. H. TOKCUYHOCTWN) U Lenu
UCMbITaHWA MOTYT UCMONb30BATLCS U Apyrue KoHueHTpauun. CoeauHeHUst ¢ HA3KOW pacTBOPUMMOCTbIO B BOAE
[06aBNAT NPAMO B UCMbITAaTeNbHbIE COCyAbl. TOYHO onpeaensoT gobaBneHHoe konmyecTso. Mo TpeboBa-
Huto onpegensaoT COD ncnbITYyeMOro coefjMHeHns, ucnosnb3ys, Hanpumep. MCO 6060.

MpunmeuvyaHune — Onoapo6HOCTAX 06palLLeHUss C ManopacTBOPUMbIMU coeguHeHnAMU cMm. MICO 10634.
7.1.2 PacTBOp KOHTPOJ/ILHOIO cCOeuHEeHNs

B kauecTBe KOHTPO/IbHOrO COEAMHEHNA NCMOb3YIT OpraHnyeckoe coeguHeHne ¢ U3BeCTHbIM 6rnonoru-
YeCKMM pasfioXeHMeM, Takoe Kak aHWIUH UM 6eH30WHOKUCbIA HATPWiA, UMELWMUM CTeNneHb PasfioXeHus
60nee 60 %. FOTOBAT OCHOBHOW PacTBOP KOHTPO/ILHOTO coeAuHeHus B cpese TecTa (5.2) Takum xe 06pasom.

4
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KaK C pacTBOPMMbIM B BOAE UCTbITYeMbIM coeAnHeHneMm (7.1.1), YTo6bl NONyUYNTb OKOHYATE IbHYI0 MACCOBYIO
KOHLeHTpaumo 100 Mr UCMbITYEMOr0 COeAVHEHUS Ha TP Cpefbl UCMbITAHUS.

7.1.3 PacTBOp ANg NPOBEPKN MHTMOUPOBAHNSA

Mpu HeobxoanmocTy (ecnm OTCYTCTBYET MHDOPMaL M O TOKCUYHOCTY UCNbITYEMOro COeMHEHNS) TOTO-
BAT pacTBop, codepxawuii, B cpege Tecta (5.2), kak ucnbityemoe coeguHenmne (7.1.1), Tak 1 KOHTPONbHOE
coefivHeHune (7.1.2), xenatenbHO NPU MacCcoBOI KOHLEHTpauun 4nas kaxgoro 100 mr/n.

7.2 TpuroToBsieHMe NHOKY1ATa (MOCEBHOI KyibTypbl)
7.2.1 O6wme NonoxeHns

WHOKYNAT TrOoTOBAT, WUCNOMb3yA NPeAnoYTUTENbHO akTUBHBLIA WA WAWM  chegylolwme  UCTOYHUKA
(7.2.2—7.2.4), nnn cMecb 3TUX UCTOYHMKOB, YTOOLI NOAYYNTb MUKPOHIOPY, KOTOpas npegsaraeT focTarou-
HYH aKTUBHOCTb G6MOMOrMYECKOro pasfioxeHus. MpoBepsaT aKTUBHOCTb MHOKYNSiTA NOCPEACTBOM KOHTPO/1b-
Horo coeguHenus (7.1.2 n pasgena 9). 3HavyeHne BOD f0/KHO y40BNETBOPSATb KpUTEPUWIO OCTOBEPHOCTM (CM.
pasaen 9). UTobbl yMEHbLINTb BAUSIHUE KOHTPO/ILHOW NPO6LI, NONE3HO NpeABapuTesibHO 06paboTaTh MHOKY-
NAT aspauyeli B Te4eHMe 40 OAHON Heenun nepes Ucnosb30BaHMeM. VICNosb3yloT COOTBETCTBYOLLUIA 06beMm
0N MHOKYNAUWK.

MpumeuvaHune — O6bLIYHO UHOKYNAT He [O/KEH NoABepraTbCA NpeABapuTenbHOMY BO3AECTBUIO UCMbITye-
MbIM COeAVHEeHMeM, YTOBbl cAenaTb BO3MOXHbIA 06K MPOrHO3 NoBefeHNs pas3noXeHus B okpyxatoleii cpege. Mpu
HEKOTOPbIX 06CTOSATENbCTBAX, B 3aBUCMMOCTU OT LEeNn UcnbiTaHuA, NpejsaputesibHoe BO3AeiiCTBME MOXEeT UCMOo/b30-
BaTbCA NPU YC/IOBWM, 4TO 06 3TOM YETKO 3asB/IEHO B pe3ynbTarax UCnbiTaHus (T. H. NPOLEeHTHOe G1opasnoxeHne paBHO
X% . NPV NCNOIb30BaHNN MHOKYNATAC NpeABapuTebHbIM BO3eNCTBMEM), U MeTOA NpeBapuTebHOro BO3eicTena noa-
pobmMoonincaH B NPOTOKOE UCMbITaHUS. IHOKYNAT ¢ npeABapuTeibHbIM BO3AeiCTBMEM MOXHO NONY4MTh Npu nadopartop-
HbIX UCMbITAHWUAX Ha 6GuonorMyeckoe pasfoxeHue, NPOBEAEHHbIX NpW pa3Hoo6pasHbiX ycnoBusx (T. H. UChbITaHue
LlaH-BenneHca </ICO 9888} n ucnoitaHne SCAS (MCO 9887)) unun n3 npob, cobpaHHbIX U3 MECT, r4e CyLwecTBYOT COOTBET-
CTBYIOLLME YC/IOBUA OKpYXatolei cpefbl (Hanpumep, obpabaTtbiBatoLyie 3aBojbl, CBA3aHHbIe C NOJ06HbLIMY BelecTBaMm
WK 3arpsisHEHHbIMU 30HaMMK).

Ha ocHOoBaHWM NpakTUYeCcKoro onbITa, COOTBETCTBYIOLWMI 06beM 03HaYaeT:

- 06bEM.KOTOPbIV JOCTATOUEH, YTOObI faThb h/1opy, KOTOpas npeanaraeT 4OCTaTOYHYH aKTUBHOCTb 610~
JIOTUYECKOT0 Pas/ioXeHus;

- 06beM, KOTOpbI pasnaraeT KOHTPOSIbHOE COeANHEHNE B U3BECTHOM NPOLEHTHOM OTHOLLEHUN (CM. pas-
nen9y;

- 06beM, KoTopbliil gaeT oT 10340 106 KONOHMEO6PA3yOLWUX e4UHNL, HA MUNINANTP B OKOHYaTE IbHOW
cmecw,

- 06beM, KOTOpbli AaeT He 60/iee YeM 3IKBMBAJIEHT, paBHbli 30 Mr/n B3BELUEHHbIX TBEPAbIX YacTul,
aKTUBHOTO MNa B OKOHYaTe/IbHOM CMecH;

- KOJINYeCTBO PacCTBOPEHHOIr0 OPraHNYeckoro yrneposa, o6ecrneqyeHHoro MHOKy/ISTOM, KOTOPOE 0/1KHO
6bITb MeHee yem 10 % OT HauyanbHOW KOHLEHTPaL Uy OPraHN4eckoro yrnepoaa, BBeeHHOro UCMbITyeMbIM
coefiuHeHvewm;

- 06bl4HO OT 1 M1 A0 10 M/ UHOKYNATA, fOCTaTOUHbI A5t 1000 cM3ucnbiTaTeNIbHOIO pacTBopa.

7.2.2 WNHOKYNAT cO cTaHuMM aspaumm CTOYHbIX BOJ (C aKTUBHbBIM UIOM)

OT6UpaloT Npoby aKkTUBHOMO WMna. COGPAHHOIO U3 a3poTeHKA NMPOM3BOACTBEHHOI MM nabopaTopHoii
CTaHLMN BOJOOUNCTKM, KOTOpas o6pabaTbiBaeT NpenmMyLecTBEHHO KOMMYHaIbHO-ObITOBbIE CTOYHbIE BOAbI.
Xopowo nepemMeluvBaloT U ONpeaensoT KOHLEHTpauuio B3BELUEHHbIX TBEPAbIX YacTul, akTMBHOrO wna
(ncnonbays, Hanpumep. MCO 11923). Mpu HEO6XOAUMOCTU, UM KOHLEHTPUPYIOT NYTEM OCaXAEHNS Tak. YTOObI
06beM una. 4o6aBNEHHbIN K UCNbITYEeMO Mpo6e 6b11 MUHUMAJIEH, HO NPY 3TOM BbIMOTHANCS KpuTepuid (7.2.1.).
Ecnu ecTb Nof03peHUs, YTO U COAEPXKUT MHIMOBMPYIOLLee BELLLECTBO, ero LLEeHTPUAYrMpytoT, NPOMbIBaIOT cpe-
foi (5.2), NOBTOPHO LEeHTPUAYrMpytoT 1 pecycnoHAnpytoT B cpedy. Mpoby XxpaHAT B adpo6HbIX YCIOBUSAX 1
MNCMO/b3YOT NPeANOYTUTENBHO B A€Hb cHopa. Micnonb3ytoT COOTBETCTBYOWMIA 06beM (cM. 7.2.1)aNA nonyye-
HMA 30 Mr/n B3BELLEHHbIX TBEPAbIX YACTUL, B OKOHYATENbHOW CMecH.

7.2.3 VIHOKYNAT M3 CTOYHOI BO bl

BepyT Npoby CTOYHOV BOAp! A0 WX NOC/E OYUCTKN C MPON3BOACTBEHHOW NN nabopaToOpHOL CTaHumu,
nuMetoLLeit eno NnpenmyL,ecTBEHHO C KOMMYHaNbHO-ObITOBbIMW CTOYHBIMY Bogamu. MNpn HE06X0ANMOCTH KOH-
LEeHTPUPYIOT Npoby nyTeM dounbTpaLmmn unm LeHTpndyrmposaHns. XopoLo nepemMeLlmnBatoT U XpaHaT Npoby B
a3po6HbIX YCNOBUSX M UCMOMb3YIOT NPeAnoYTUTENLHO B AeHb cbopa. Mepen ncnonb3oBaHnem faiwoTt npobe
ocecTb B TeueHne 14 noTéupaloT COOTBETCTBYIOLLNI 06beM HAJ0CaA0YHON XUAKOCTUN AN UHOKYNSALMN.
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7.2.4 NHOKYNAT M3 MOBEPXHOCTHON BOAbI

BepyT nNpoby cOOTBETCTBYHOLLE/ NOBEPXHOCTHOW BOAbl. MPU HEOGXOAMMOCTU KOHLEHTPUPYIOT NPo6Yy
thunbTpayueii nan LeHTpudyrupoBaHnem. XpaHsaT npoby B aspo6HbLIX YC/I0BUSX U UCMOMb3YIOT NPeanoYTu-
TENbHO B ieHb c6opa. Mcnonb3yoT COOTBETCTBYIOLWN 06beM Kak MHOKYNIST.

7.3 WcnbiTanne

YcTaHaBnMBalT 3akpbIThlii pecnmpomMeTp (CM. 6.1 1 npumep, onucaHHbIl B npunoxexHun D). CobupatoT
Heo6xo4MMOoe KONMYecTBO COCYA0B A/15 NCNbITAHUSA, YUTOObI UMETh:

- He MeHee A1ByX UCMbITaTesbHbIX COCY0B (0603HaYeHHbIX FT)ANA ucnsityeMoro coeguHenus (7.1.1);

- He MeHee [IBYX COCY/i0B /151 KOHTPOJIbHbIX NP06 (0603HaueHHble FB). cogepxallnx cpefy UcnbiTaHnsa n
WNHOKYNAT,;

- He MeHee OfHOro cocyga Ans NpoBepku npouenypbl (0603HaveH Fc), cogepxalynii KOHTPONbHOE
coeguHenue (7.1.2);

- Npu HeobXxoaNMMOCTU, OAUH COCYA ANA MPOBEPKM BO3MOXHOTO MHIMOVPYHOLLEro AeCTBUSA CNbITYEMOro
coeaunHeHus (0603HaveH F,), cogepxawuii pacteop (7.1.3);

- NpyY HEO6XOAMMOCTU, OLMH COCY[, AN NPOBEPKM BO3MOXHOI abnoTnyeckoli ounctku (0603HayeH Fs),
cogepxawmin ncnoityemoe coeguHeHue (7.1.1) 6e3 nHoKynaTa, CTepUIN30BaHHbIN Ao6aBneHneM cooTBeT-
CTBYIOLLLEr0 HEOPraHMYecKoro TOKCMYHOTO COeMHEHUSI AN NPeAoTBPaLLeHNs MUKPOOHOI akTuBHOCTU. K npu-
Mepy. ncnonb3yT 1mn/n pacteopa xnopuga ptytu (Il) (5.4). Uepes ase Hegenu nocsie Havyana ucnbiTaHns npu
Heo6xo4MMOCTM A06aBNAIOT TaKoe Xe KONMYeCTBO TOKCUYECKOro BellecTBa.

[lo6aBnAT COOTBETCTBYOLWEE KOMMYECTBO cpebl UcnbiTanus (5.2), UHoKynAT (7.2), ucneityemoe (7.1 )un
KOHTPO/IbHOE coeAnHeHns (7.1.2) B HYXXHbIX KOHLIEHTPaLUSAX B COOTBETCTBYIOLLME UCMbITaTe/IbHbIE COCY/bl B
COOTBETCTBUM C Tabnuuelt 1 4na nonyvyeHWa 3afaHHOro OKOHYaTesIbHOro o6bemMa ucnbiTaHus. Job6aBnsoT
abcopbeHT (5.3) BoTaeneHus nornoweHus C02B cocygax. MIamepsoT 3HayeHne pH coaepXnmoro cocyioB v
perynupytT npu HeobxogmmocTu o 7.4 pactsopamu 5.5 nnmn 5.6.

MomeLLaT ncnbiTatesbHble CoCyibl B BOASHYIO 6aHI0 UM B KOMHATY C NOCTOSAHHOW Temnepatypoii (6.2),
BbIAEPXMNBAIOT NX [0 HY)XXHOI Temnepatypbl (CM. pasgen 4), repmeTu3npyroT CoCyApl W. B C/ly4ae aBTomatuyec-
KOro pecnupomeTpa AenakT Bce He06X0AUMbIE COeANHEHNS, U 3anycKatloT MmeLlanky. CunTbiBalOT NoKasaHus
61OXMMUYECKO NOTPeBHOCTH KMcnopoga (NOornoLLeHMe KUC/Iopoaa) Ha MaHoMeTpax (Mpu py4YHoii paboTte) nnm
NpoBepsAIOT NPaBWIbLHOCTL paboTbl perncTpaTopa asToOMaTU4YecKoro pecnvpomeTpa. MNprMeHAT MeTog,
npegnaraemMblii U3rotToBMTENEM 4151 COOTBETCTBYIOLLErO TUNA pecnupomMeTpa.

Ecnn JOCTUTHYT NOYT NOCTOSIHHBIA YPOBEHb MOr/OWEHNA Kucnopoga (thasa nnarto) u ganbHelwero
610/10rM4ECKOr0 PA3NIOKEHNA HE 0XMUAAETCA, UCMbITAHME CYATAETCS 3aKOHUYEHHbIM. OBbIYHO MaKCUMaslbHbIl
nepuog, NcnbiTaHna He A0/HKEH NpeBbiwath 28 fAHel. VicnbiTaHne NpoAneBatoT Ha O4HY UV ABE HeAenu, ecnm
OYEeBUAHO, YTO Pa3/IOXEeHNEe HAYanoCh, HO He JOCTUI0 hasbl NNaTo.

B nocnepgHwii feHb UcnbITaHnsa n3mepsoT pH.

Ecnn DOC nocTOAHHO KOHTpONupyeTcs, 0TbupatT Npobbl COOTBETCTBYIOLLEr0 pasmepa 13 ucnbitareslb-
HbIX cocyfoB B Hayane (Bpems 0) n B KOHUe (Bpems IN) nepuoga ncnbiTaHusa. ANbTepHATUBHO, ONpeaensoT
HavyasibHoe 3HaveHue (Bpems 0) B OTAENIbHO NPUTOTOB/IEHHOM COCY/le U/IN PACCHUTLIBAIOT €ro 13 fo6aBIeHHo-
ro MCNbITYeMOro coeAnHeHUs .JIn6o uNbTPYIOT 3TV NPO6bI Yepe3 MeMOPaHHbI PUALTP UK LEHTPUAYTUpYOT
npu 4000 r B TeueHne 15 MuH (cM. 6.5). Ecnm namepenns DOC He NpOBOAATCA B TOT Xe AeHb, TO NPOObI XpaHAT
[o048unpu4 °C B TEMHOTE, B MOSIHOCTLIO FTEPMETUYHO 3aKyMOPEHHbIX CTEK/IAHHLIX COCyAax.

MpumeyaHne — YganeHune DOC moxeTt nponcxoanTb B pesynbTate 61on0rn4eckoro pasnoxeHnsa, a Takxke
npu abnoTnyecknx npoueccax, Taknx Kak aﬁCOpﬁLU/IFI Ha NHOKYNnATe UM Ha CTEHKE cocya, Unn. acnydyae netyynx ucnbity-

€MbIX COEUHEHWIi. Npu nepemMelunBaHny nabcopbumn Ha Tpy6Gkax. ECnv BONpoOC CBSI3aH CO CMECSMU, MOXET NPOUCXOANTb
BbI6OpOYHAsA a6copbLMs Pa3HbIX KOMMOHEHTOB.

Ecnn nepBrnyHOe 6uonornyeckoe pasnoxeHne NocTosHHO KOHTPOsMpyeTcs, onpeaenstoT KOHUEeHTpa-
L0 UCMbITYEMOr0 COEMHEHWS, MPUMEHSIA cneLmanbHbIil aHanns B cocyaax FTu Fs B KoHUe ucnbiTaHus (Bpe-
ms 0-

Ta6nunya 1— OKoOHYaTENbHOE pacnpeseneHne UCTbITYeMbIX U KOHTPOSbHbIX COEAUHEHNI B UCMIbITATENbHBIX COCYaX

McenbiTyemoe KoHTponbHOE
Cpepa ucnbiTanus WHokynaT
Cocya 5.2) coefjHeHMnE coeAnHeHne 7.2)
: (7.1.1) (7.1.2) :
F, — ucneiTyemoe coefjuHeHUe a a - a
F, — vncneiTyemoe coefjuHeHune 4 4 4
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OkoHYaHue Tabnuub/ 1

Cpena vcnbitanis Vcnbityemoe KoHTposibHoe VHokynsT
Cocyn, (5.2) coefvHeHvie coeavHeHve 7-2)
' (7.1.1) (7.1.2)

Fs — koHTponbHasa npoba * - *
FB— KOHTpOnbHas npoba * - - .
Fc — npoBepka nHokynaTa * - . .
F,— KOHTPO/b MHIMGUPOBaAHNA * * + .
(no BbIGOPY)

Ft — npoBepka abnoTU4ECKOI 0UnCTKN * * - -

(no BbIGOpPY)

Ecnun ncnbiTyemoe coeiHeHVe COfepXnT a3oT, onpeaensoT OKOHYaTebHYI0 KOHLEHTPaLUio HUTPATOB
N HUTPUTOB CPasy e B KOHLLe UCMbITaHUA NN e Ha COOTBETCTBEHHO 3aKOHCEPBHPOBaHHbIX Npobax. B kavecT-
BE a/lbTEPHATMBbI UCMONb3YIOT METOAMKY KAYECTBEHHO KanenbHol Npobbl HA HATPUT UHWTPAT HA ManoM 06b-
emMe peakuVOHHOW cMmecu, 0TO6PaHHON 13 KaXAoro cocyda, U NPUMEHSIOT KONMYECTBEHHbIA METOA, TOMIbKO
€C/IN MOJyYeH MOMOXUTENbHbI pesynbTat. Ecnm HUTpudmkauma nponsoLuna, KOpPeKTUPYT NornoLeHme
Kucnopoga (cMm. npunoxeHuve B).

8 PacuetunpencrtaB/sieHne pe3ynbTaTtoB

8.1 Pacuet
8.1.1 YpgenbHas 6uoxumuyeckas noTpebHOCTb Kncnopoga

BbIipaxkatoT 3Ha4eHVSA NOTNOLLEeHUS KUCNopoaa A5 KaXA0ro cocya, NonyyeHHbIe No nokasaHusam pecnu-
pomMeTpa. kak 6UoXMMMYeckyto NoTPe6GHOCTb kucnopoaa. PaccunTbiBaloT yaenbHY0 6MOXMMUYECKYH NOTPe6-
HOCTb kucnopoga BS no chopmyne (1). KoppekTvupyoT NOIMOLWEHNe KACN0poAa B Ciyvyae HUTpudMKaumm
(cm. 7.3 n npunoxeHue B).

8 -BBL @
Pte

roe Bs — yaenbHas 6rnoxummuyeckas noTpe6GHOCTb KUCNI0POoAa, BbipaXXeHHas B MUANTpaMmmax KUCiopoaa Ha
rpamMm MUCMbITYEMOr0 COEUHEHNS:
B, — nsmepeHHas 6uMoxuMumyeckas NoTpe6GHOCTb KNCNopoga UCNbITYyeMoro coeguHenuns FT 3a Bpems t,
mr/n;
BB, — M3MepeHHast 6uoxumuyeckas noTpe6GHOCTb KUCIOPOoAa KOHTPObHOM Npo6ebl FB 3a Bpems t, Mr/n;
P TC — MaccoBasi KOHLLeHTPaLWs UCMbITYEMOro COeAnHEHNS, /.
8.1.2 TpoueHTHOe 6MONOTMYECcKoe pasfioxXeHune
Buonoruyeckoe pasnoxeHne onpefensieTcs kak OTHOWEHNE yAenbHol 6MoxuMmyeckoli noTpe6HoCcTU
Kucnopoga nmbo Kk TeopeTuyecko noTpebHocTu kncnopoga (ThOD) (npumep pacuyeTa NpUBeLEH B Npuioxe-
HUK A), TMGO K XMMKYeckoit noTpe6bHocTy kncnopoga (COD). MNPOoLEHT pa3noXeHusi oNpeenstoT AN KaXLA0ro
ncnbiTaTeNbHOro cocyaa, ucnosnb3ys ypasHeHue (2) nivnm (3).

0rhOD = _£1 . 100, (2)
rhOD ThOD
- Bs
" «100, 3)
'COD coD

roe DThOO — npoueHTHoe 6ronorudeckoe pasnoxerve ThOD 3a Bpems t\
Dcoo — npoLeHTHoe Brosnornyeckoe pasnoxenme COD 3a Bpe M5 /;
Bs — yfenbHas 6uoxuMuuyeckas noTpebHOCTb KUCN0poAa UCMbITYEMOrO BELECTBA, BblpaXKeHHas
B MUIIUFpaMMax Ha rpamMmm UCMbITYEMOrO COEANHEHNS;
ThOD — TeopeTnyeckasi noTPe6GHOCTbL KNCOPOAA, BbIpAXEHHAA B MUI/IMTPaMMaXx Ha rpaMM UCMbITyeMo-
o COeAVHEHNS;
COD — xumuyeckas NoTpe6HOCTb Kucnopoaa, onpeAeneHHas 3KCnepuMeHTasIbHO, BbIpaXXeHHas B MU/I-
nMrpaMmMax Ha rpaMM UCMbITYeMOro COeUHEHMS.
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MpumeyaHune — Mockonbky COD xnMnyeckoro selecTsa peAko bbiBaeT Takum xe 60nblium, kak ThOD, To
npoueHToB pa3snoxeHne COD 06bI4HO Bbille NPOLEHTHOro pasnoxeHus ThOD. 3HayeHue KoToporo 6osiee TOYHOe 1 ero
c/eAyeT UCnosib30BaTh NpeAnoYTUTe/IbHee.

8.1.3 PacueTtypganeHusa DOC

Korga onpegensietcs yganedHme DOC BOAOpacTBOPUMOrO WMCMbITYEMOrO COEAUHEHUS, A1 KaKAOro
ucnelTaTesibHOro cocyga FTpaccunTbiBalOT NPOLEHTHOE yaa/ieHne pacTBOPEHHOIO OpPraHMyYeckoro yrnepoga
Oc. ucnosnb3ys cnepgytouiee ypasHeHue (4):

4)

rae pcT0— maccosas KoHueHTpauua DOC. B Muimrpammax Ha nnTp 3a Bpems 0. B UCMblTaTesibHOM cocyie
FT, mr/n;
PcBo — maccoBas koHueHTpauma DOC, 3a Bpems 0. B cOCyfie KOHTPO/IbHOW Npobbl FB. mr/n;
p cT(— maccoBas KoHueHTpauus DOC. 3a Bpems f. B ucnoitatensHom cocyge FT, mr/n;
P cB| — maccoBas koHueHTpaumsa DOC, 3a Bpems t, B cocye KOHTPO/IbHOW Npo6bl FB. mr/n.
Ecnun pcT0paccuntbiBatoT U3 406aBIEHHOIO UCMbITYEMOro coeiHeHuns, To p dB0npeHe6peraroT.

8.1.4 PacyeT NepBUYHOTO 6MOIOTMYECKOTO PA3N0XKEHUS

Korpa npoBefieHbl cnelnanbHble aHannsbl UCMbITYeMOro COeAVHEeHUs!, PpacCUUTLIBAOT NPOLEHT 61O0s0-
rMYecKoro passfioxeHusi D3 UCNbITYEMOro CoeArHeHNs Mo CPABHEHMIO C KOIMYECTBOM MCMbITYEMOro coeuHe-
HUA Bcocye Fs B KOHLE UCNbITaHKs, NpUMeHsia ypaBHeHue (5).

Ds = Ps ~PT 100, ®)
Ps

rae ps — maccoBasi KOHLEHTPaLUS UCTbITYEMOro COeMHEHUS B UCMbITaTe/IbHO kon6e Fs 3a Bpems t. Mr/n;
pPT — MaccoBasi KOHLEHTpaLMs UCNbITYEMOro COeANHEHUS B UCMbITATE bHOI KoN6e FT 3a Bpems t, mr/n.

8.1.5 KoHTponbHOe coeAnHeHne, abnoTnyeckas 04UNCTKa M KOHTPOb UHTMBUPOBAHMUSA

TakvM e 06pa3om paccuUnTbIBaKOT CTENEHb BUONOTMYECKOr0 pasioxeHus u yganenns DOC KOHTPOb-
HOro coefiMHeHus Fc 1, ecnv BKIOYEHO, pe3yibTaT NPoBEPKM abnoTMUYECKON 0UMCTKM FS M KOHTPONSt MHIMGMPO-
BaHuA F,.

8.2 TpepcTaBrieHne pe3ynbTaToB

CocTasnaT Tabnmuy n3MepeHHbix 3HaveHrnii BOD 1 npoueHToB 61onornyeckoro pasnoxenms DIhCD
n/vnn Dcod an s KaXAOro UCnbiTaTeNbHOTO cocyfa v AN KaxXA0oro HTepeana uamepeHuns. B cnyyae npumeHe-
HMA aBTOMaTUYeCKNX pecnnupoMeTpoB, MOTyT BbIGUPATLCSA COOTBETCTBYIOLLNE TOUYKU BPEMEHW C aBToOMaThyec-
KW HAHOCMMOW KpMBOIA NornoLeHns kucnopoga. CTPOST KpMBYH 6MONOTMYECKOro pas3noxeHns (B NpoLeHTax) B
3aBNCUMOCTV OT BPEMEHU U YKa3blBatoT nar-gpasy (CKpbiToe Bpems) v hasy pasnoxeHus. EcnvnonyyeHsl cpas-
HVUMble pe3ynbTaTbl 418 Ay6ANpYOLWKX CnblTaTeNbHbIX cocyaos FT(c pasHuueii < 20 %), TO CTPOAT CPEAHIO0
KpUBYIO, B NPOTUBHOM C/ly4ae CTPOAT KpMBble A8 KakAoro cocyga (CM. npumep B npunoxeHun C). Takum xe
06pa3om CTOAT KPpUBYHO 6MOIOTMYECKOro pas3foXeHns NCNbITYeEMOro CoeguHeHna Fc n. ecnun BKAKOYEHO, rpa-
hUK KPVBOI NPOBEPKN abNOTUYECKOW OUNCTKM FS M KpUBOI KOHTPONS MHIMGUpoBaHuA F,.

OnpepgensioT cpefHee 3HayeHne NPoLEHTHOro 6MON0rMYeckoro pasnoXxeHus B chase naaTo Ha KPMBOWA
WM UICNONb3YIOT HanBbICLLEE 3HaYeHVe, Hanpumep, Koraa Kpusas CHuxaeTcs B hase nnarto, 1 ykasbiBaloT aToT
MaKCMMasibHbIi YypOBEHb 6MOIOTMYECKOTO PA3NOXEHUS Kak «CTeneHb 6U0I0rMYeCcKoro pasiokeHUst UCnbITye-
MOro CoeUHEeHVs» B NPOTOKOE UCNbITaHUS.

WHdopmaums 0 TOKCUYHOCTY UCNbITYEMOro COeAMHEHNS MOXET MOMOYb NPV MHTEpNpeTauny pesynbta-
TOB UCNbITAHWA, NOKa3biBasA HU3Koe 6uonornyeckoe pasnoxeHune. Ecnu B cocyge F, npoLeHT 61Monornyeckoro
pa3noxeHus < 25 % 1 HabnogaeTcs He0CTaTOUYHOE pPa3/oXeHve NCMbITYeMOro coeuHeHns B cocygax FT, 1o
MOXHO NPeLNONI0OKNUTb, YTO UCMbITYEMOE COeMHEHNE ABNSETCA MHTMOUTOPOM. B 3TOM cnyyae ncnoitaHue cne-
AyeT NoBTOpPUTb Npu 60/1ee HU3KOI KOHLEHTpaLu NCnbITyeMOro BelecTsa wuan Apyrom nHokynate. Ecnu B
cocyge Fs(npu BKIOYEHMM MPOBEPKM abNOTUHECKON OUMCTKN) HabtogaeTCst 3HaUMTENbHbIN POCT KONNYecTea
(> 10 %) BOD, TO MOryT NpoMCcXoAuTb NpoLLecChbl aBMOTUYECKOTO pa3foXeHus.

Ecnu onpegenero yganeHdne DOC. nepBryHOE pasnoxXeHne n/mnm HUTPUT/HATPAT. TO yKkasblBaloT N3Me-
PEeHHbIE 1 paccYnTaHHble 3Ha4YeHNs. YKasblBaloTCA U3MEPEHHbIe 3HavYeHns pH.
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9 [locTOBEPHOCTbL pe3ynbTaTtoB

9.1 KpuTepuii LOCTOBEPHOCTH

McnbiTaHne cumtaeTcs OCTOBEPHbLIM, ECIIN:

a) npoLeHTHoe pasnoxeHue B cocyae Fc (npoBepka nHokynsta) coctasnsiet 6onee 60 % Ha 14 aeHb;

b) konnyectso BOD B KOHTPO/bHONM Npobe FBB KOHLe ucnbiTaHus, KOTOpoe 06bIYHO cOCTaBnseT oT
20 mr/n go 30 mr/n. He npeBblwaeT 60 mMr/n nocne 28 gHeN.

Ecnu nyHKT &) nnu b) He BbINO/THAETCS, TO UCMbITaHNE CeAyeT NOBTOPUTb, UCMONb3YS APYroi v nyylue
npeaBapuTenbHO 06paboTaHHbIN MHOKYNAT.

9.2 WHrubnposaHue

Ecnv B ucnbiTaHne BkAoYeH cocyd F, (KOHTPONb MHIMGMPOBaHUS), NpeAnonaraeTcs, YTo ucnbiTyemoe
COeMHEHNE NofaBnseTcs, Korha NPoLeHT pasfioxXeHUs1 KOHTPOIbHOTO COeIMHEHUs B cocyle F cTaHoBMTCA
Huxe 40 % B KOHLLe UCMbITaHWSA. B 3TOM criyyae pekomeHAyeTca NoBTOPUTL UCTbITaHe Npu 60/1ee HU3KOW KOH-
LLleHTpaLun NCNbITYEMOro COeJUHEHMS.

9.3 3HaueHue pH

Ecnun 3HavyeHne pH B KOHLEe MUCMbITaHUSA BbIXOAAT 3a nNpejens! gnana3oHa oT 6 fo 8,5 (B pesynbrare
HUTpUMKaLMM a30TOCOAEPXKALLErO UCNbITYEMOro COeAUHEHUS), U €C/IN NPOLEHTHOE Pa3foXeHNEe UCTbITye-
MOro coeAnHeHns cocTasnseT MeHee 60 %. TO pekoMeHAyeTcs MOBTOPUTL UCMbITaHUE Npu 60/1ee HU3KOM KOH-
LEeHTpauumn MUCnbITYEMOro COEAUHEHMUS, WCMOMb3ys HE HUTPOPUUMUPOBAHHLIA aKTUBHbLIA WA B KayecTBe
VMHOKYNATa unu ysenmuneas 6ydepHocTb HeopraHuyeckol cpegbl. O6 3ToM He06X0AMMO yKa3biBaTb B MPOTO-
KONe ucnblTaHuA.

10 MpoToKOM UCcNbITaHUA

B npoTOKON UCMbITAHWUA J0/MKHA BXOAUTb, K&k MUHUMYM, criefytoLlas nHopMauus:

a) ccblfika Ha JaHHbIli cTaHaapT;

b) ntob6as nHhopmalma Heobxoanmas 411 MAEHTUDUKALUN UCTIbITYEMOTO COeANHEHUS:

C) BCe No/sy4YeHHble fJaHHble n3MepeHuii 1 pacyeToB (K npumepy, B TabNnyHON hopme), a Takke kpueas
pasnoxeHus;,

d) koHueHTpaymsa. ThOD n/unn COD ucnonb3yemblX UCNbITYEMbIX M KOHTPO/IbHbIX COEANHEHNIA;

€) HaumeHOBaHWe WCNoJIb30BAHHOIO KOHTPOJIbHOTO COEAUHEHWNS W pPas3foXeHue, NOoJlyYeHHbl C 3TUM
coefiuHeHnem;

0 WCTOYHMK, XapakTepucTUKM, KOHLLEHTpaLUa nam o6bem MCnob3yeMoro MHOKynsTa u nidopmaums o
no60oii npeaBapuTenbHON 06paboTke:

) OCHOBHble XapaKkTepUCcTUK1 UCNOMb30BAHHOIO PeCNUPOMETPa,;

h) Temnepatypa nHky6auunu npu ncnbiTaHuuy;

i) ecnu BKNYeHO, npoueHT yaanenma DOC nnm nepenyYHOro 6MOI0rMYECKOro pasfnoXeHus;

j) ecnu BKOYEHO, NPOLEHT PasnoXeHns, NoNy4YeHHoro B cocyge F3 (abnoTnyeckas ouncTka);

k) ecnu BkOYEHO, MPOLEHT Pas/iIoXeHMs, NOSTy4EHHOrO B cocyze F, (TfpoBepka MHIMbupoBaHus), 1 3asB-
JIeHne 0 TOKCUYHOCTU UCTMbITYEMOr0 COeJMHEHUS;

1) NPUYUHBI B CNlyYae OTKIOHEHUS UCTbITaHNS;

T) n6oe n3mMeHeHve cTaHAapTHOM npoLeaypbl UK No60ro Apyroro 06cToATeNLCTBA, KOTOPOE MOXET
NOB/IMATL Ha pe3ynbTaTbl.
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Mpunoxexune A
(cnpaBoyHOe)

Mpumep pacuyeTa TeopeTnyeckoli NOTPe6HOCTM Kucnopoga

A.l O6ume nonoxeHns

TeopeTuyeckas noTpe6HocTb kucnopoga (ThOD) runotetudyeckoro sewecteaCc  CLL-, N, Nana0 OPpS5o0THOCK-
TesbHO MONIeKYNAPHON Macchl MOXeT 6bITb paccUnTaHa no ypaBHeHuo:

1

16[2c*—(ft- ¢/ -3n) +3s-t - -na -QJ

[ ?( ) P

N, S m -

3T0T pacyeT npegnonaraeTt, 4to C MUHepann3osaH 4o C02.H Ao H20 . P go P20 61 Na o Na20. [anoreH uckwoueH
KaKrasjoreHosogopogn. A30T UCK/MIOYEH KaK aMMOHUIA 1N HE OKUC/EH A0 HATpUTa UNN HUTpaTa. I'Ipe,quonaraeTCﬂ 4TO cepa
oKk1cneHa 1o *\/1-BaneHTHOro COCTOSIHUS.
B Ccniydyae asoTtocojepxaliero coegmHeHus, asot MoxeT 6bITb UCK/TIOUYEH noc/ie HI/ITpI/chI/IKaLU/IVI, KakK HUTpUT nnu
HUTpaT, Npn TeopeTnyecknx n0Tp96HOCTHX Kncnopoga paBHbIX COOTBETCTBEHHO.
16(2c-1(ft-c/)-3s.In 9p~_ha-0J
ThODNGI 2 2

A.2 Mpumep: rNwkKo3a
MonekynsapHas popmyna CBEHJ20e n monekynsipHasa macca Mr = 180

ThOD =-----meeee- Nommomeenees 1.07 mr/mMr coegnHeHua.

A.3 Mpumep: HaTpueBbIli N-goaeunnbeHsoncynbpoHart
MonekynspHas popmyna C1sH23S 03Na 1 monekynsapHaa macca M, = 348

16(2 18r—29-3-~-31

ThOD m - e e =2.34 mr/mMr coeanHeHNs.
348

A.4 TMpumep:au-n-gogeunnamMmut

MonekynsipHas choopmyna (C12H25)2NH n monekynapHas macca Mr = 353. [lonyckaeTcsi N0O/IHOe HATpPaTHoe 06pa3o-
BaHue. HabnogaemMoe npy aHanuse.

16(2 24 - %-51+ i

ThOD s 2 3.44 mr/mr coeguHeHuns.
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Mpunoxexve B
(cnpaBo4yHoe)

Koppekumns KucnopogHoOro nornoweHns ansa nHtepgepeHynn
HUTpUdnkaumne

Ecnu npoucwepwas HUTpUdmkaums 6blna HEMOMHON, To HabMlof4aeMoe MoroweHne Kuciopoda peakuMoHHOM
CMECbH MOXET 6bITb CKOPPEKTUPOBAHO Ha KONMYECTBO KNCN0POAa, UCNOb30BAHHOIO HA OKUC/TIEHUE aMMOHUS 0 HUTPU-
Ta. ¥ HATpUTA L0 HUTpaTa, ecnv onpejefieHbl U3AMEHEHNSA B KOHLEHTPaLMN BO BPEMS WHKYGaLMU HATPUTA U HATpaTa, Yuu-
ThbiBasi cnegylouine ypaBHeHuUs:

2NH,Cl +302=2HNO2 B2HCL * 2H; (B.1)
2HNOz 02 = 2HNO3, (B.2)
2NHACI T 402 = 2HNO3* 2HCI + 2HzO. (B.3)

V3ypaBHeHus (8.1) nornouieHne kKNCnopoaa, korga 28 razora, cogepxalierocs s xnopuge ammonunsa (NHACI), okuc-
NleHbl [,0 HUTPUTA, paBHO 96 T. T. e. Nnokasartento 3.43 (96/28). Takum xe 06pa3om n3ypaBHeHNs (B.3)nornoweHune Kucnopo-
fa. Korga 28 r a3oTa OKMC/eHbl O HATpaTa, paBHO 128 1. T. e. noka3atenio 4.57 (128/28).

MockonbKy peakummn nayT nocaefoBaTe/lbHO Y BbINOMHATCA PasIMuMMbIMU M OTIMYAOLWUMIUCS BuAaMu 6akTepui,
BO3MOXHO YBE/TIMYEHNE UNW YMEHbLUEHUE KOHLLEHTpaLM HUTPUTOB. B cyyae yMeHbLUEHNS KOHLLeHTpaLum HUTPUTOB 40N~
XHa 6bITb CO3[jaHa 3KBMBA/IEHTHAA KOHLEHTpaLua HuTpaTa. Tak. KNCnopoaa, NornoWweHHOro Nnpu o6pasoBaHmn HUTpaTa B
4.57 pa3a 60/bllie yBeMYeHNs KOHLEeHTpaLm HuTpaT-N. BTO BpeMs KakkMciopoga CBA3aHHOro C 06pa3oBaHMeM HUTpuTa
B 3.43 pa3a 60nblie yBenuueHus koHueHTpauun HuTputa-N. C ymeHblUeHMEM KOHLeHTpauuu, notepsa kucnopoga B
3.43 pa3 60/blUe yMEHbLUEeHNA aKOHLeHTpaLuum.

JT0 03HavaeT:

0, = 4.57- OMO3.K, (B-4)
02m3.43 [uo2-n* (B-5)
03=- (3,43 +Ano3-nJ (B.6)
rae O, — kucnopog, NorNoLWeHHbI Npy 06pasoBaHnn HUTPaTa;

02 — Kucnopog, NOornoLWeHHbI Npy o6paszoBaHnm HUTpUTa:
0 3 — noteps kucnopoga nNpu MCYE3HOBEHUN HUTPUTA;
[bl03 -H — yBennmyeHne KoHUueHTpauum HuTpart-N;
ano2-n — U3MEeHeHne KOHUeHTpauumn HUTpmT-N.
Tak 4to. NnpuMeHAs ypasHeHus (B.4) n<B.5)unm (B.6):

O, = (457 Anoj N]* 1343 - -nd (B-7)
nrorga
O,' Oy - O, (B 8)
rae 0 4 — nornoujeHne kucnopoga B pesynbTate HUTpUUKayuu;
0 5— nornoweHne KACopoaa B pe3yfbTarte OKUCNEHNSA yrnepoaa;
OB — cymmapHoe Habnogaemoe norfoleHve kucnopoga.

ANbTEpPHATUBHO, €C/IN ONpejesieH TO/IbKO CyMMapHbIil OKUC/IEHHbI a30T, TO NOr/IoLWeHNe KUCIopoaa B pesynbtate
HUTpUMKaLUM MOXET 6bITb NPUPABHEHO, B NePBOM NPUBGAMKEHUN, KyBEeNNYeHNto B4.57 pa3 KOHLEeHTpaL M OKUC/IeHHOTo
asoTa.

CKoppeKTUpoBaHHOe 3HayeHVe NOrNOoLWeHNs KNCNOPoaa B pe3ybTaTe OKUC/eHNs yrnepoja 3aTeM CpaBHUBAIOT C
rhOONH);. kak paccunTaHo a npunoXeHun A.
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Mpunoxexne C
(cnpaBo4yHoe)

Mpumep KPMBOW GMOMOrMYECKOTO pPasioXeHuns

beananv M vaB (nanatHua, % BOO/THOO

X
100 MaBunanmu it 6uenonnioiore pLLAMUUMSA
p
0 /
*0 /
70 *»nninna
a
50
/ \ow w 10 4otnllwmarw*ra
40 / >|HULL* BUOPELLIBXBHbISA
30
20 / 10 % [A0BHSA 6VO0pBYIBXK*HLLI!
10
O "T4rTrH'tt-777 11111111111111111111111111111 X
0 1 2 ) 4 6 0 7 b O 10 11 12 1% 14 15 14 17 18 19 20 vy
1 | Bpemsuwn Immn, gai

|, Nar-4***{c*bink0

PucyHok C.1 — Buonoruyeckoe pasnoxeHue aHunMHa Npy UCMbITAHUM B pecnupomeTpe
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Mpunoxexne O
(cnpaBo4HOE)

3aKpbITbll pecnupomeTp

1— abcop6eHT CO2 2 — MOHUTOP: 3 — NpUHTEp, rPatPonNoCTPONTENb AN KOMNbIOTEP: 4 — MaHoOMeTp, 5 — BoAsAHas 6aku:
6 — 610K NpoAyunpoBaHWUa kucnopoga: 7 — ncneitTaTenbHblli cocya (kon6a), B — Mewanka

PucyHok D.1 — MpuHLMN feliCTBUS 3aKpLITOro pecnmpoMeTpa

UcnbiTbiBaeMas cMecb nepeMelunBaeTcsl MarHUTHOM MeLwankoi a ucnelTatesbHoM cocyge, NpUubAn3nTensHO Ha
OfjHYy TPETb HaMO/IHEHHOM XWUAKOCTbIO. EC/IM NPOUCXOANUT 6UOMOTMYECKOE PA3/IOKEHNE, MUKPOOPTraHN3Mbl MOriowanT
KUC/IOPOA, 1 BbIAENAT ANOKCeHA yrnepoga. Kucnopog, Haxogswuiics a ra3oBoit ase B cocyje, 3aTeM pacTBopsieTcs B
XUAKOCTU. lnokemng yrnepoaa B BepxHeii yactu cocyaa abcopbupyercs v obLiee 4aBeHne B COCYAe 3aTEM YMEHbLIAETCS.

MNajeHune faBnexus, onpegeneHHoe MaHOMETPOM, UCMOMb3YeTCs AN UHULUUPOBAHUSA 3N1eKTPOIUTHYECKoro o6pa-
30BaHus KUCMopoAa. MNocne BOCCTAHOBNEHUS HAYAILHOTO AABEHNUS 3/IEKTPO/N3 OCTAHAB/IMBAETCS U MOHUTOPOM M3Me-
psieTcs NoTpe6/ieHHoe KOMMYEeCTBO anekTpuyecTBa. KonmuyecTBOo NOTPe6/eHHOro anekTpuyecTBa NponopuuoHanbHo
MOr/IoWeHNIo Kncnopoga. 3To ykasbiBaeTcs Ha rpadponoctponTtene, NPUHTEPE WU HEMOCPELCTBEHHO HA KOMMbIOTEpPE.
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