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Mpepgucnosune

1 NOArOTOBJIEH ®epepanbHbIM rocygapCTBEHHbIM YHUTAPHBIM NpeanpusaTneM «Bcepoccuiickuii Ha-
YUYHO-MCCNefoBaTeNbCKU MHCTUTYT CTaHA4apTM3auMm matepuanos 1 TexHonoruin» (eryrn «BHUM CMT») Ha
OCHOBE COOGCTBEHHOrO NepeBofa Ha PYCCKUii i3blK aHr10513bIYHOV BEPCUM YKa3aHHOro B MyHKTe 4 cTaHdapTa,
KOTOpbIiA BbiNosHeH ®IrYM « CTAHOAPTUHD®OPM»

2 BHECEH TexHuyeckuMm KOMUTETOM MO cTaHgapTusauum TK 326 «bnotexHonorum»

3 YTBEPXJEH VI BBEJEH B ,EI,EI7ICTBVIE Mpukazom ®PepfepasibHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynupoBaHuio 1 MeTponorum ot 29 wmwoHA 2016 r. N& 739-cT.

4 HacTtoswumii cTaHapT UAeHTUYEH mexayHapogHomy ctaHgapty VCO 9439:1999 «KauecTBO BOAbl.
OueHka 6uopasnaraemMocT OpraHMYeckux CoefuHeHWn B BOAHONU cpege. MeTos OueHKM MosHOW aspobHoi
6uopasnaraemMocT NyTeM W3MEpeHMs KOMu4yecTBa BblAeNIeHHOro Aguokcupa yrnepoga» (ISO 9439:1999
«Water quality — Evaluation of ultimate aerobic biodegradability of organic compounds in aqueous medium —
Carbon dioxide evaluation test». IDT)

5 BBEJEH BINEPBbIE

MpaBuna npumMeHeHUss HacTosAlw,ero ctaHgapTa yctaHoBneHol B FOCT P 1.0—2012 (pasgen 8).
VHdopmauns 06 n3MeHeHMAX K HacTosWweMy cTaHgapTy ny6aukyeTcs B eXerogHom (Mo COCTOSHUI0 Ha
1 aHBaps Tekyl,ero roga) UHQoOpMaLMoHHOM yka3aTene «HaunoHanbHbie cTaH4apThbl». a 0MUNasbHBIN
TEKCT U3MEHeHW 1 NoNpaBOK — B €XeMeCsA4YHO n3faBaeMoM MHhopMaLMOHHOM yka3aTene «HauuoHanb-
Hble cTaHAapTbl». B cnyyae nepecmoTpa (3aMeHbl) WM OTMEHbI HacTOsILWero ctaHjaprta COOTBeT-
CTBYylO L, ee yBegoMeHne 6yaeT onybnvkoBa/to B 6ivxaiiem BbINyCke eXXemMecAa4yHoro MHopMaLMoHHOro
yka3zaTtensi «HaumoHanbHble cTaHAapTbi». CooTBeTCTBYO W as MHopMauns, yBefoMIeHe N TeKCTbl
pasmMelialTca Takxe B MH(pOpMaLMOHHOW cucTeMe o6Liero mnosib3oBaHWsA — Ha oduumanbHOM caid-
Te ®egepasnbHOr0O areHTCTBa MO TEXHUYECKOMY PEryMpoBaHnio U MeTposiorMn B ceTu MHTepHeT
(www.gost.ru)

© CraHgapTuHdopm. 2016

Hactoswuii ctaHgapT He MOXeT 6bITb MOTHOCTHIO UM YACTUYHO BOCMPOM3BELEH, TUPXUPOBAH U pac-
MPOCTPaHEH B kKauyecTBe OhULManIbHOMO n3gaHns 6e3 paspelleHus defepasbHOro areHTCTBa No TEXHUYECKO-
My perynnpoBaHuio U MeTposIorum


http://mosexp.ru# 

FOCTPNCO 9439—2016

CopepxaHune

1 O6nacTtb NPUMEHEHUS...... .1
2 TepMuHbI 1 onpegeneHns 1
I O3 11T o Ton 3NV T=] Y1 = H PO U R OPT PRI o
4 YCNoBUA NPOBEAEHNA NCTIBITAHMS . ...ccuviiiiiiiiiii ittt sr e sa e b S
B PEEKTUBBL. ...ttt e s E e et e e e S
6 O6opyaoBaHue 8
7T MeTOL.cccciviiieiiieiiieeiis 0
8 ObpaboTka pe3ynbTaTos...... ]
9 MNpaBUNLHOCTb pPe3ynbLTaToB. S
10 TTPOTOKOS MCTTBITAHUM . c.utieuieeteeniieieesteasieesiees st eeesbeesseeaseesbeeseeeabeesbeeseeeab e e sbeeseeeaseenbeeseeeebeesbeesbeeabeesbeeseeesees 3
Mpunoxexne A (cnpasoyHoe) MNpuHUKMN paboTbl UCTbITATENIbHOM CUCTEMbI 419 U3MEPEHUS AnoKeuaa

YINIEPOAA (TMTPUIMEP) .. ttieteitteitteete ettt sttt st e st e e bt bt e sae e ebe e st e e ebe e ebe e ebeeebeeebe e ebeesbseebaeabeeebseebneeeneeane 9
MpunoxeHue B (cnpaBoyHoe) MNprMepbl onpefeneHns KoimyecTsa Bbl4eNIeHHOro guokcuaa yrnepoga..... 10
MpunoxeHne C (cnpaBoyHoe) MNprMep KPUBOK 6GUOMOTNUYECKOTO PABTIOKEHMNS ..c.couvireerriieerieeeeesee e eeeenees 12
MpunoxeHve D (cnpaBoyHoe) KombuHMpoBaHHoe onpefenexve anokcuaa yrnepoga n DOC..........ccveeeeee 13

[SYZLeT a1 e e 2= Ue o1 FO PSR PP OPRORPRRPPINY 15



FOCTPNCO 9439—2016

BesepeHune

Ycnosus, NpvBeAEHHbIE B HACTOSALLEM CTaHAapTe, He Bcerja sB/slTCA ONTMasbHbIMK A5 obecneve-
HVS1 MaKCMMasbHOM CTeneHn 6UoI0NMYeCcKoro pasnoxeHus. MNpu NpYMeHeHNV aHHOI UcnbiTaTebHON cucTe-
Mbl NPOM3BEAEHHbI MVUKpoopraHnsmamu guokcug yrnepoga (C02) nsmepsioT B NOBYLUKAX, Yepe3 KOTopble
NPOXOAUT ras. BbiMyCKaeMblii U3 COCyA0B A1 NPOBeAEeHMA UCnbITaHnii. HekoTopas BenmynHa C 02 ocTaeTcs B
cpefe 3TMX COCY[0B B BiJe pacTBOPEHHOro HeopraHuyeckoro yrnepoga (dissolved inorganic carbon — DIC),
KOHLleHTpaLmMsi KOTOPOro MOXeT yBeNnMumMBaTbCsl B X0fe MPOAO/IKEeHNsA npouecca 61M010rMyeckoro pasnoxe-
H¥A. Mo Mepe NPUGNMXKEHNST MOMEHTA NOJIHOTO yAa/IeHNst OpPraHNYecKoro yrnepoga nponcxoauT nocTeneHHoe
yMeHblUeHne KoHueHTpauuy DIC. koTopas focTuraeT Hy/nis B KOHLUE npouecca MHkybauuu. Moatomy Heobxo-
AVIMO NOAKMCAATL Cpeay B KOHLE UCMbITaHNSA, YTOObI M3MEPUTL NOMIHOCTLI0 GUONOTNYECKN BblAENEHHBIN yrie-
KMUCAbI ras. MiamepeHre C 02 BO BHELLHUX JIOBYLLIKAX MOXET OT/IM4aTbCA OT UCTUHHOIO BblAeNeHUs Auokcmaa
yrnepoga, a takke KMHeTuyeckass CKOpPOCTb MOXET ObiTb HVMXE CKOPOCTU, U3MEPEHHOI Ha OCHOBE yAasieHus
pacTBOpeHHoro opraHuyeckoro yrnepoga (dissolved organic carbon — DOC). B pesynbTaTe, KpuBble 61M010-
TMYECKOro pasfioXeHusl, MOCTPOEHHbIE HA OCHOBE 3axXxBa4YeHHOro AMOKcKuAa yrnepoaa, He MOryT MOSIHOLEHHO
NpeAcTaBATb UCTUHHYIO KUHETUYECKYH0 CKOPOCTb MUKPOOPraHn3mMoB. AflbTEpHATUBHbIE METOAbl 6uonoruye-
CKOro pacluenneHus npeacrasneHbl B UCO 15462 n MCO 14593. KOTOPbIA TaKKe COCTaB/IEH HA OCHOBE Bbl-
penenust C02, HO He MeeT YNOMSIHYTOrO Bbille HegocTaTka.
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HAUWOHANBbHbBIN CTAHOLAPT POCCUWCKOW OEALEPALUNMN

KAYECTBO BO/bl

OueHka 6uopaanaraoMocTy OpraHMYecKnx coefuMHeHunii B BOAHOI cpepge.
MeTog, OLEeHKN NOMHOI a3po6HOi GnopasnaraoMocTv NyTeM U3MEPEHUsSI KOSIMUYECTBA BblAENEHHOTO
Avokcupaa yrnepoga

Water quality. Evaluation of biodegradability of organic compounds in anaqueous medium.
Method of evaluation of ultimate aerobic biodegradation by measuring the carbon dioxide quantity

[ata BBegeHns — 2017—02—01

1 O6nacTb NpMMeEHeHUS

Hactosawwii ctaHfapT ycTaHaBnvMBaeT MeTO[, KOTOPbIi MyTeM U3MepeHWs KOJMyecTBa BblAeNIeHHOro
avnokenpa yrnepoga (C02). gaeT oueHKY KOHEYHOro 61MOI0rMYeckoro paclyensieHus aspobHbIMM MUKpoopra-
HM3MaMmn opraHM4yeckux COegUHeHNn Npyu 4aHHOW KOHLEHTpaun B BOAHON cpefe.

OTOT MeTOA NPUMEHVM K OPraHNyecknM COeUHEHNAM, KOTOpble

a) pacTBOpAITCHA B BOAE B YC/I0BUAX NPOBEAEHNS UCMbITAHUA U B 3TOM C/lyvae yaasieHne pacTBOpPEH-
HOTO OpPraHNYeckoro yriaepoga MoXeT ObiTb YCTaHOB/IEHO B KayecTBe AOMNOMHWUTENbHON MHopMaumun (cMm.
npwioxeHue D):

b) NN10X0 PacTBOPAIOTCA B BOAE B YCNOBUAX NPOBEAEHNS UCMbITAHUSA 1 B 3TOM C/lyvyae MOoryT notpebo-
BaTbCA cneunanbHble Mepbl, YTOObl 06ecneynTb XOPOLUYH AUCNEPCUI0 XMMUYECKOTO COefUHEeHUs (CM., Ha-
npumep, NCO 10634);

C) He ABMAAKTCA 6bICTpO ncnapaemMbiMn UM MMeET He3HauynTe/ibHOe AaB/iIeHNe napa B pexunume UCnbl-
TaHus;

d) He NoAaBNAIOT UCNbITATE/IbHbIE MUKPOOPTraHW3Mbl MPU KOHLLEHTPpaUMK, 3aaHHo AN UCNbITaHUS.

n pumeyvyaHne — I'IpmcyTCTsme nogasnAawWmnx Scb(beKTOB MOXET ObITb YCTaHOBJ/IEHO Takum 06pa30M, Kak 3aga-

HO B 8.3, U1K NyTemM MCcnosib30BaHNa N060ro A4pyroro MmetoAa A1 BbiABAEHNSA NOAABNAOLLETO BO3AEWCTBMA XMMUYECKOTO
coefiMHEHMA Ha 6akTepum (cM., Hanpumep. MCO 8192).

2 TepMmuHbl 1 onpepeneHuns

B HacTosLlemM cTaHAapTe NPUMEHEHbI CiedytoLl e TePMUHbI C COOTBETCTBYIOLLMMY OnpeseneHnsMu:

2.1 nonHoe a’pobHOe 6uonornyeckoe pasnoxeHue (ultimate aerobic biodegradation): PasnoxeHue
MUKPOOPraHn3mMamMmn XMMUYecKoro COeNHEHNS UM OpraHnYeckoro BelecTsa B MPUCYTCTBUK KUCIOPOAA A0
Avnokcuaa yrnepoga, Bogbl U MMHEPasIbHbIX COMei N60ro U3 NPUCYTCTBYIOLWMX 3/1eMEHTOB (MYHepanm3ayms)
1 npoAyuupoBaHne HOBOW 61MOMAcChI.

2.2 nepBuyHoe 6Guonormyeckoe pasnoxeHue (primary biodegradation): CTpykTypHOE W3MeHe-
Hue (TpaHcdopmaLms) XMMUYEeCcKoro CoeAUHEHNs MUKpoopraHn3mamm, segylliee K notTepe xapakrepHoro
CBOWiCTBA.

2.3 akTuBHbINA nUn (activated sludge): Briomacca, npoayunpoBaHHas B a3po6HO 06paboTaHHO CTOYHONA
BOJE B pe3ynbTate pocTa 6aktepuii 1 pyrux MUKpOOPraHn3MoB B NPUCYTCTBUM PACTBOPEHHOMO KMC0POoAa.

2.4 KOHUEHTpauuMsa B3BELWEeHHbIX TBEpAbIX YacTuy (akTuBHOro una) (concentration of suspended
solids (of activated sludge)): KonnuecTBo TBepAbiX YacTuL, MOMYyYEHHbIX NyTeEM (UAbTPaALUM WK LeHTpUdy-
rMpoBaHUs N3BECTHOTO 06beMa akTUBHOMO Uia 1 BbiCyLLMBaHNSA npumepHo npun 105 °C 40 NOCTOAHHON Macchl.

N3paHue oduynansHoe
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2.5 pacTBOpeHHbIi opraHuyeckuii yrnepog (dissolved organic carbon. DOC): YacTb opraHnyeckoro
yrnepoga B npo6e BoAbl, KOTOPYH HENb3SA yAaUTb YCTAHOB/IEHHbIM (DA30BbIM pasfeneHnem.

MpumeuvaHune — MNpumepbl yCTaHOBIEHHOIO (ha30BOr0 pasfeneHns — 3To LeHTpudyrmposaHue npu 40 000 m/c2
B TeueHve 15 MWH nnn membpaHHas chunbTpaums ¢ gnameTpom nop ot 0.2 Mkm A0 0.45 MKM.

2.6 o6wuit HeopraHuyeckuin yrnepog, TIC (total inorganic carbon): Becb yrnepog B o6pasie BoAbl,
06yCcnoBMeHHbIN Hanuunem Avokcuaa yrnepoga n kapbonara.

2.7 pacTBOpeHHbIli HeopraHuyeckuin yrnepog, DIC (dissolved inorganic carbon): YacTb HeopraHuue-
CKOro yrnepoga B Bofe, KOTOPYIO HeNb3s yAanuTb Npu NoOMOLLM onpeAeneHHoro pasgeneHus gas.

MpumeyaHune — PasgeneHne a3 MOXeT ObliTb OCYLLECTB/IEHO, HANPUMeEpP LeHTpudyrupoBaHnem obpasua

BOZbl Npy ckopocTh 40 000 m/c2 B TeyeHne 15 MUHYT AN MeM6paHHoi punbTpalmeil c memopaHHoi ¢ nopamu 0.45 MkM
B AivameTpe.

2.8 TeopeTuyeckoe KOIMYeCTBO ob6pa3oBaBLLerocs guokcunga yrnepoga, ThC02 (theoretical amount
of formed carbon dioxide): MakcumasibHOe KONNMYECTBO ANOKCUAA yrneposa, o6pasoBaBLLErocs nNocse nosHo-
o OKMUC/IEHNSI XUMWUYECKOTO COEAUHEHNS, BbIUMC/IEHHOE HAa OCHOBE MOMEKYNSIPHOW hOpMYybl.

MpumeyaHune — TeopeTnyeckoe KONMYECTBO 06pa30BABLLIErOCS AMOKCUAA YINIEPOLA BbIpaXaT B MT fuoKcuaa
yrnepoga Ha Mr uam r UCnbiTyemMoro CoeAnHeHus.

2.9 nar-pasa (lag phase): Bpems oT Hayana vcnblTaHUs 40 AOCTUXEHUA agantaumm n/wnu otbopa pas-
naratoLmnx MMKPOOPraHM3MoB, Korga cTeneHb 61MopasnoxXeHHOCTU XMMUYECKOro COeANHEHNS UMW OpraHuye-
CKOro BelyecTBa yBennumiacb npumepHo Ha 10 % oT MakCUManibHOro YPOBHSI GUOPa3N0XEHMS.

MpumMeyaHue — JIaTEHTHbIA Nepuog U3MepsitoT B AHSAX.

2.10 MakcMManbHbIl ypoBEHb GUOpPa3NoXeHUs: MakcumanbHasi CTeNeHb GMOPa3NoXEHNS XUMUYe-
CKOTO COeAVHEHNS UM OPraHNYeckKoro BelecTBa Npy UCMbITaHWK1, NOCe KOTOPOi Ha NPOTSXXEHUN UCTIbITAHWIA
61opasnoxeHne He npoTekaer.

MpumMeyaHue — MakcuManbHblii ypOBEHb 61OPA3NOKEHNS BbIPAXAIOT B NPOLEHTAX.

2.11 cpasa 6mopasnoxeHun (biodegradation phase): Bpemsa oT koHua nar-pasbl UCnbITaHNS 40 AOCTU-
XEHWA YPOBHS 61OPa3NoXeHust NpuMepHo cooTeeTcTByowero 90 % oT MakcuMmyma.

MpumeyaHune — dasy 6MOpPa3N0XKEHNA BbipaxXalT B AHSAX.
2.12 chasa nnato (plateau phase): Bpemsi oT koHUa ¢hasbl 6UOPA3NOXKEHUSA A0 KOHLA UCMbITAHUS.
MprumeyaHune — MNUKoByIO hasy BbipaXatoT B AHAX.

2.13 npepBapuTenbHoe BO3aeicTBMe (pre-exposure): MNpeasapuTenbHas BblAepXka WHOKYNATa B
MPUCYTCTBUN XMMUYECKOTO COeMHEHNS W/NN OpraHMYeckoro BeLecTBa, NPoBOAUMAs C LEeNbio yBEINYeHNs
CNOCOBHOCTN UHOKYNATA K BMOPA3/I0XEHNI0 NCNbITYEMOro MaTepuana npyu nomMoLm agantauum n otéopa mu-
KpOOpraHu3mos.

2.14 npepBapuTenibHoe KoHauuuoHupoBaHue (pre-conditionning): lMpeaBapuTenbHas BblaepXka
WHOKYNSTa NPU YCNOBUAX UCMbITAHWUA NPY OTCYTCTBUM XMMUYECKOTO COEAVHEHUS WU OPraHnyYyeckoro Belle-
CTBa. NPOBOAMMAs C LeNblo YBEMYEeHUs pe3ynbTaTUBHOCTU UCMbITAHUS NPY NOMOLLM akknumaTusauum mu-
KPOOPraHU3MOB K YCIOBUSIM WCTbITaHNS.

3 CywHocTb meToga

BuopasnaraeMocTb OpraHNyYecKUX CoeMHEHNI C MOMOLLbIO a3pPOBHbBIX MUKPOOPraHN3MOB OCYLLEeCTBSA-
eTCcs C UCNOMb30BaHMEM CTATUCTMYECKON BOAHOW TecT-cUcTeMbl. VcnbiTyemasi CMecb COAEPXUT HeopraHu-
YecKylo cpefy, OpraHnyeckoe CoeJMHEHNE B Ka4eCTBE HOMUHANBHOTO eAMHCTBEHHOIO UCTOYHKKA Yrieposa v
SHEPruy Npu KOHLIEHTPaLMKM opraHnyeckoro yrnepoga ot 10 mr/n go 40 Mr/n, a Takke nepemellaHHblii MHOKY-
NAT. NOSTYHYEHHbIV CO CTaHLMM OYUCTKU CTOYHBIX BOZA UM U3 APYTOro NCTOYHMKA B OKpyxatouieli cpege. Cmech
B36aNThIBAIOT B UCMbITATENbHLIX COCYJaXx W HacbllaeTcs Bo3gyxoMm 6e3 C02 06blYHO B TeyeHwe nepuoga
[0 28 gHeli (cMm. npumep B npunoxeHun A). Auokeug yrnepoga (C02). o6pa3oBaHHbI BO BpeMsl pasnoxe-
HUS MUKpOOpraHu3Mamu, nonagaeT B /IOBYLUKU BHELIHUX cocyaoB. BennunHy C 02 ycTaHaBnMBalT NOAXOAS-
WMM aHaMUTUYECKUM METOLOM (Hanpumep, CM. NpUoXeHne B), cpaBHMBAOT C TEOPETUYECKOW BENUUYUHONM
(ThCO02) 1 BblpaxaloT B NPOLLEHTHOM OTHOLLEHWN.
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Ana XMMUYECKUX COeAUHEHUI, PACTBOPUMBIX B BOAE, MOXHO MPU HEOGXOAUMOCTY N3MEPATb yaaneHne
DOC, 4T06bl MOMYUYNUTL AOMNOSHUTENLHYI0 UH(DOPMALUIO O NpeaesibHol GuopasnaraeMocTu. 3To MOXeT 6biTh
OCYLLECTB/IEHO JAaHHbIM METOA0M, 0fiHaKko B MpunoxeHun D gaeTcs onvcaHue yfo6GHON MeToaukuM, koTopas
[lonycKaeT NpUMeHeHne 6oee BbICOKOM KOHLEHTpaLMM NPOBEPSIEMOrO COEAVHEHNS U UHOKY/ISTa, TEM CambIM
noBbIlWasi NOTEHLMAN UCNLITAHWS Mo 6UOOrMYECKOMY pacluenneHuo. Ecnu nmeeTcs aHanuTUYeckuii MeTog,
OPWEHTUPOBAHHBII Ha KOHKPETHOE BELLECTBO, TO MOXET ObiTb Takke MosyyeHa MH(opMauusi 0 NepPBUYHON
oLEeHke ee GropasnaraeMocTu.

4 YcnoBusa npoBefeHNsa UcnblTaHusa

MHKy6auus fomKHa NPoOUCXoAnTb B TEMHOTE IGO0 Npu pacCesitHHOM CBeTe, B TeMnepaTypHOM Ananaso-
He oT 20 3C go 25 eC. KOTOpbIli HE fOMKEH MEHATLCA 6osee yeM Ha + 2 °C.

5 PeakTtuBbl

WHKy6auus fomkHa NponcxoamTb B TEMHOTE IGO0 NpU paccesHHOM CBeTe, B TEMNepaTypHOM Aunanaso-
He 0T 20 °C fo 25 X . KOTOpbIli HE AOMKEH MEHATLCA 6osee yeM Ha + 1 °C.
5.1 Boaa, AMCTUNAMpPOBaHHAsA UM AenoHM3upoBaHHas, cogepxatas meHee yem 1 mr/n DOC.

5.2 Cpepa ucnboltaHus

5.2.1 Coctas

a) PactBop a)

PacTteopstoT

Kanusa 6e3BoAHblii gurngpococcat (KH2P04) 8.5 1

Kanusa 6e3BodHblli rugpodocdat (K2HP04) 21,75 1

HaTpusa aurngpat rugpodocdarta (Na2HP04 2HrO) 33.40 r

ammoHusa xnopug (NH4CI) 0.5 r

B Boge (5.1). 4OBOAAT HEOOXOAMMbIM KOIMYECTBOM BOAbl 0 1000 M.

UTo6bl NpoBEpPUTL ITOT ByhepHbIi pacTBOp, PEKOMeHAYeTCA n3MepuTb pH. KOTOPbIA J0MXKEH ObITb OKO-
no 7.4. Ecnun 3T0 He TaK. roTOBSAT HOBbI pacTeop.

b) PactBop b)

PactBopstoT 22.50 r rentarugparta cynbara marHns (MgS04'7H20) B Boge (5.1). LoBOAAT HeO6X0AM-
MbIM KOJIM4ECTBOM BOAbl A0 1000 M.

c) PactBope)

PacTBopstoT 36.40 rgurngpata xnopuga kanbuma (CaCl2 2H20) B Boge (5.1), [,OBOAAT HEOOXOANMbIM
KonmyecTtsoM Bogpl 40 1000 ms.

d) Pactsop d)

PacTtBopsioT 0.25 r rekcarngparta xnopuga xenesa (II') (FeCI36H20) B Boge (5.1). foBOAAT HeobXo-
OVMbIM KOnM4yecTBOM BoAbl 40 1000 mn. Bo nsbexaHue BbinageHUss ocafka, 3TOT pacTBOP FOTOBSAT CBEXUM
HenocpeAcTBEHHO nepej UCnonb3oBaHneM, Uam fo6aBnsAlT Kanao KOHLEHTPUPOBAHHON XN0pPOBOAOPOAHON
kucnotbl (HCI).

5.2.2 MpuroToBneHne ncnbiTaTeNbHON cpeabl

[na npurotoBneHus ucnbiTatenbHol cpefbl o6bemom 1 000 Mn go6aBbTe K 06beMy Bogbl (5.1) okono
800 mn:

-10 mn pacteopa a);

- Ans npurotoBneHus 1000 mn ucnbiTaTeNbHOl cpebl 406aBNSAT npuMepHo k 800 mMn Bogbl (5.1):

-10 mn pacTtBopa a);

-1 Mn Kaxgoro u3 pacteopos b) — d).

LoBopAat no 1000 mn Bogoii (5.1).

6 O6opynoBaHue

O6ecneunBatoT MOJIHYK YACTOTY BCeii CTEK/SIHHOW MOCyAbl U OTCYTCTBME KaK OpraHUYecknx, Tak v TOK-
CUYECKMX BeLLecTB.

6.1 WcnbiTaTenbHble cocypl. CTEKNsSHHbIE KONGbI (HanpuMep, KOHUYeckue Konbbl Unu GYTbIIKKM), Mo-
3BOMIAIOLLME MPOAYBKY ra3oM W B3GanTbiBaHWe WU MOMeLlUVBaHWE, BKOYasi Tpy6kU, HEMPOHULAEMble A/is

3
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yrnekucnoro rasa. Konbbl 4O/MKHbI HAXOAUTLCSA B KOMHATE C NOCTOSAHHOM TemnepaTtypoli UM B TepMOCTaTHON
cpene (Hanpumep, Ha BOASAHOW HaHe).

6.2 Cuctema nonyyeHus Bo3gyxa 6e3 cogepxanma C02, cnocobHas nogaBaTb 3TOT BO3AYX B KaXAbli
UCMbITATE/bHbLIA COCYA C MOCTOAHHLIM PacxoAoM 0kono 50 ma/MuH 1 100 Ma/mMuH Ha 3 N cpegbl (CM. npumep
CHOpPKM C UCTbITATE/NIbHLIMU COCYiaMU B MPUNOXEHUN A).

6.3 AHanuTnyeckoe obopyaoBaHne AN TOYHOTro usmepeHus C02

Nobas nogxogsalian annapaTtypa win TexHonorus, obecneynsarowias 4OCTaTOUYHY TOYHOCTb, Hanpu-
mep. C02- nnu DIC-aHanmaaTop WM yCTPOCTBO TUTPUMETPUYECKOrO M3MEPEHUS MOC/e NoMHOW abcopbunm
B LLIe/IOYHOM pacTeope (CM. NpUMepsbl B NpuaoxeHun B).

6.4 AHanuTuyeckoe obopyaoBaHue ANS M3MEPEHUst pacTBOPEHHOro opraHmyeckoro yrnepoga (DOC)
(Npn Heo6xo04MMOCTH).

6.5 LleHTpudpyra nnm yctpoiictBo Ans dmnbrpaunm ¢ MmembpaHHbIMU huibTpaMy (MMeLWnMn Homu-
HanbHbIN anameTp anepTypbl nop ot 0.2 fo 0.45 MKM), KOTOpble MOr0LWAaT UK BbIAENAKT OpraHnyeckuii
yrnepog B MMHUMasbHOW CTeneHu.

6.6 MiamepuTenb BOJOPOAHOTO nokasatens pH.

7 MeTop

7.1 MpurotosneHne pacTBOPOB AJIA UCNbITAHUA

7.1.1 VicnblTyemoe XuMnyeckoe coefnHeHne

[OTOBAT OCHOBHOW PacTBOpP, COCTOALWMIA 13 PaCTBOPUMOIO B [OCTATOYHON CTENEHN UCMbITYEMOro Co-
efVHeHns B ucnbiTaTensbHoli cpege (5.2) n f06aBNAOT COOTBETCTBYIOLLEE KOIMYECTBO 3TOT0 COeAUHEHUS
Unn cpefbl, YTO6bI MONYYNTb KOHLEHTPALMI0 OpraHNyeckoro yrnepoaa B KOHEYHON UCMbITaTeNbHOW cpeje oT
10 mr/n go 40 mr/n. MoryT 6bITb UCNOMb30BaHbI APYrMe KOHLEeHTpaLuy opraHnyeckoro yrnepoga B 3aBncrMmo-
CTV OT CBOWCTB UCMbITYEMOrO COeMHEHNSA (Hanpumep, TOKCUYHOCTM) 1 LLeNn UChbITaHna. Xumuyeckne coegu-
HEeHWA C HU3KOW PacTBOPMMOCTbIO B BOJE BBOAAT HEMOCPEACTBEHHO B WCMblTaTeNbHble cocyAbl. 3mepstoT
fo6aBneHHoe KONMYeCTBO 3TUX COEUHEHWA.

MpumeuyaHne — Moapo6GHOCTMN 06PALLEHNA C XUMUYECKMMUN COEAVHEHUAMMU, KOTOPbIE NI0XO PacTBOPAIOTCS
B BofZe. cM. B ISO 10634.

7.1.2 KOHTpO/IbHOE CoefuHEHMNEe

B kauyecTBe KOHTPONbHOrO COEAMHEHUS WCMOSb3YT OpraHMueckoe CoefAuHeHVe C W3BECTHON cTene-
Hblo 6riopa3naraemMocTu, Hanpumep, aHUAMH Un 6eH3oaT HaTpMsA. [OTOBAT OCHOBHOI PacTBOP KOHTPOJILHOrO
coefiuHeHnA B ucnbiTaTenbHon cpefe (5.2) Taknm e 06pasoMm, kak B C/lydaB NMPUroTOB/EHUA pacTBopa uc-
NbITyEMOro CoeAuHeHns, pacTBopumoro B Boge (7.1.1). Ansa Toro, 4To6bl NONYUNTb KOHEUHYIO KOHLEHTpaLuuio
OopraHn4yeckoro yrnepoga okosio 20 Mr/n unm KoHUeHTpaLuio, 3KBUBANEHTHYIO BE/IMYMHE KOHLIEHTpaLun opra-
HMYEeCKOro yriepoja UCMbITyemMoro coefjuHeHus.

7.1.3 PacTBop A/19 NPOBEPKN UHTMOBMPOBAHUSA

Mpy Heo6xoAMMOCTY (HanpumMep, B cyvae, Korga OTcyTcTByeT MHOPMaLMsa O TOKCUYHOCTU UCMbITye-
MOro COefiHeHUs) TOTOBAT pPacTBOp, COAepXalynii B ucneitatenbHomn cpege (5.2) kak ncnbiTyemoe coefuHe-
Hve (7.1.1). Tak 1 KOHTPONbHOE coefuHeHue (7.1.2), NpeanoyYTUTENbHO C KOHLEHTPaUMAMN OpraHnYeckoro
yrnepoga no 20 Mr/n B KaXA0M.

7.2 TlpuroToBneHne MHoOKyNnATa

7.2.1 [OTOBSIT MHOKY/NIAT, UCMOJIb3YS aKTUBHbIA UN (7.2.2) UM UCTOYHWKK, XapakTepusyemsle B 7.2.3 1
7.2.4. NN CMECH 3TUX UCTOYHUKOB, AN NOMYYEHUA NONYNALMU MUKPOOPraHM3MOB, KOTOpas B AOCTATOYHOW
cTeneHn 6yfAeT BeCTU AeATeNbHOCTb MO 6uopasnoxeHunio. MNpoBepsaloT akTMBHOCTb MHOKY/NATa C MOMOLLbHO
KOHTPONbHOrO coeguHenns (7.1.2 wnu pasgen 9). CnegyeT nonyumTb Takoe KONMYecTBO BblgeneHHoro C02
npu X0/IOCTOM aHasim3e, KOTOPoe COOTBETCTBYET KPUTEPUAM NPUMEHUMOCTU (CM. pasaen 9). YTobbl CHU3NUTL
B/IMSIHNE XOJI0CTOr0 aHasiM3a, MonesHo caenartb npeAsaputesibHoe KOHAULVOHUPOBaHUE UHOKYNATA, Hanpu-

Mep, NyTeM NPOMbIBKM UCMbITaTENbHOW cpeaoli (5.2.2) 1 BEHTUMPOBAHUS Nepes, UCNO0/Ib30BaHNEM B TEYEHNE
nepuoga ot 140 7 AHeil. Vicnonb3yloT noaxoaawuii obbem AN MHOKYyNAUUK (CM. npumedaHve 2).

MpumeuaHune 1— OGbLIYHO He CefyeT NoABepPraTb UHOKYNAT NpeABapuTeIbHOMY AeNCTBMIO UCTILITYEMOro CO-
efJMHeHus. YToGbl cenaTh BO3MOXHbIM 06LMI NPOrHO3 NoBeAeHUs pasfoXeHNs B OKpyxatowlei cpege. B HEKoTopbIX 06-
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CTOAATeNbCTBAX. B 3aBMCMMOCTU OT LeIn UCMbITaHWSA, MOXHO NCMNO/b30BaTh MNOCEBHbIE NHOKYNATbLI, KOTOPbIe NOABEPIINCH
npeAsapuTenbHOMY BO3AENCTBUIO, MPW YCI0BUK, YTO 06 3TOM ByAeT 4eTKo 3asB/IeHO B MPOTOKO/e UCAbITaHWA (Hanpumep,
npoLeHTHoe 6uonornyeckoe pasnoxeHne = x % NpW UCNOMb30BAHUN UHOKYNATOB C NpefABapuTeNbHbIM BO3AelCTBUEM).
Kpome TOro, B 3TOM MpOTOKO/Ie [O/MKHbI ObiTh YKa3aHbl NOAPOGHOCTW NpeABapuTeNbHOro BO3AeiCcTBMA. VIHOKYNATbI C
npefBapuTeNibHbIM BO3JeiiCTBMEM MOTYT GbITb MOyYeHbl OT N1a6OPaTOPHbIX UCTbITAHWI GUOPa3N0XEHUS, BbIMONHEHHbIX
B pasHoobpasHbix ycnosusax. Hanpumep, B ICO 9888 paccmatpusaeTtcs meTos LlaH-Bennenca. a B UCO 9887 — SCAS
(semi-continuous activated sludge) TecTt. NMoceBHble MaTepuanbl MOTYT GbITb B3AThbl Takke U3 NPo6, cO6paHHbIX U3 MECT,
rAe CywecTBYOT NOAXOAALLME YCNIOBUS OKpYXatoLLe cpeabl (Hanpumep, CTaHLMW OYUCTKKN, MMetoLL e feso ¢ NOA06GHbIMY
COEIMHEHUAMUN NN 3arPA3HEHHBIMU 30HaMK).

MpumeyaHune 2— MNoaxofawmnini o6beM Ha OCHOBE OMNbITAa O3HAYAET CeaytoLlee:

- AOCTaTO4HbIVi 06beM. UTO6bI faTb MONYNAUMIO, KOTOpas obecneynBaeT 4OCTATOUHYIO aKTUBHOCTb 6OPa3NOXEHNS;

- paclwennseT KOHTPO/IbHOE COefMHEHME HA 06YCNOB/EHHbI NPOLEHT (CM. pasgen 9);

-paeT oT 10380 10e eguHML, (DOPMUPYIOLLMX KOTOHUIO MUKPOOPraHn3MOB, Ha MUTMAINTP B KOHEYHOI CMecH;

- AaeT He 60/blue, YeM 3KBUBANEHT B3BELUEHHOI TBepAoi dha3bl aKTMBHOTO Mna B KOHEYHON CMecu C KOHLeHTpa-
uuei 30 mr/n;

- KOINYeCTBO PaCTBOPEHHOrO OpPraHNYeckoro yrnepoga, obecneyvBaemMoro MHOKYIATOM, COCTaBnsaeT MeHblue 10 %
HavanbHOW KOHLEHTpaL/U opraHnyeckoro yrineposa, BHECEHHOTO NPOBepPAEMbIM COeAVHEHNEM;

- Kak npaBuio, UHOKYNAT B konnyecTse oT 1 go 10 mn sasnsetca ageksBatHbiM ana 1000 Mn ucnbiTaTenbHOro
pactsopa.

7.2.2 NHOKYNAT CO CTaHLUUMN C aKTUBHbLIM W/IOM

BepyT npoby akTMBHOroO Wna. CO6paHHOro 13 NPOM3BOACTBEHHOIO pe3epByapa aspauun unm c naéopa-
TOPHOW CT@HLUMU OYNCTKM NPEVMYLLECTBEHHO AOMALLHMX CTOYHbIX BOA. MepemelunBaioT v onpeaensitoT KOH-
LeHTpaunio B3BELLEHHON TBepAol dasbl akTMBHOro mna (Mcnonb3yloT, Hanpumep. UCO 11923). MNpu Heob-
XOAMMOCTUN YAANA0T KPYNHble YacTuubl NyTeM unbTpaLumn Yepes cUTo 1 yBE/IMYMBAIOT KOHLEHTpaL Mo una
nyTem ocaxfeHus, Tak YTo 06beM una. 4o6aBNeHHbIN B UCMbITATENbHYIO NPOBY, ABNSETCA MUHUMASIbHBIM.

Mpoby xpaHAT B a3pobHbIX YCMOBUAX M UCMOML3YIOT B AeHb cbopa. [NA NonyvyeHus KOHLEeHTpaLumu
30 mr/n B3BELIEHHON TBEPAON (hasbl B KOHEYHON CMECH UCMOMNb3YT NOAXOAALLNA 06beM.

7.2.3 IHOKYNAT U3 CTOYHbLIX BOA

BepyT npoby 13 BXOAALMErO UM BbIXOAALLMETO NOTOKA MPOM3BOACTBEHHON MM NabopaTopHOl CTaH-
LUK OYNCTKA NPEUMYLLECTBEHHO AOMALLHUX CTOYHbIX BOA. Ecnv Heobxoaumo, yaanawT 60/blune cbinyyne
yactuubl nyteM rpy6oi onnbTpauum u yBennunaaoT KOHLEHTPaLuio Npobbl C NOMOLLbIO, Hanpumep, LeHTpu-
doyru. MNepemelnsaloT, XpaHAT NPO6Y B a3pPO6HbIX YCI0BUAX U UCNO/b3YIOT NPeAnoYTUTENBHO B ieHb cbopa.
[0 npumeHeHus obecneunBaloT ocaxaeHue Npobbl B TeyeHne 14 n 6epyT nogxoaawuii o6bem Hagocanou-
HOM XMAKOCTU 418 UHOKYNSALMN.

7.2.4 N"HOKYNAT U3 NOBEPXHOCTHOW BOAbI

BepyT npoby ¢ noaxoAsiuei NoBepxXHOCTU BOAbl. ECnv HE06X0AMMO, yBENMUMBAIOT KOHLEHTPaLuio Npo-
6bl NyTEM (hnNbTPaLUMK, NCNOMb3YS TPYObIA GyMadkHbIA (PUALTP UK LEeHTpUdyry. XpaHaT Nnpoby B a3po6HbIX
YCNOBUAX U UCMOB3YIOT NPeAnoYTUTENbHO B fleHb cbopa. cnonb3yoT noaxoaawuii 06bem B KayecTBe MHO-
KynsaTta 419 BblpaliyBaHUsa MUKPOOPraHM3MoB.

7.3 MeToauka npoBefeHUsA UCnbiTaHnsa

MogrotasnuBaloT JOCTATOUYHOE KO/IMYECTBO cocyaoB (6.1) ansa Toro, 4Tobbl MMETb

- N0 MeHblUeli Mepe, ABe k0/16bl (OTMeYeHHble 3HakoM FT) Ana UCNbITYeMOro XMMMYeCcKoro coeAnHeHns
(7.1.2);

- M0 MeHblUel mepe, ABe Konbbl A5 XO/I0CTOro aHanm3a (0OTMe4YeHHble 3HakoMm F8), copepxaline uc-
nbiTaTeslbHY0 cpefy U UHOKYNAT;

- M0 MeHbLUEen mepe, oAHY Konby AN NPOBEPKMN METOAVKM (OTMEUYEHHYI0 3HaKoM Fc). cogepxally KOH-
TposibHOoe coeguHeHune (7.1.2);

- Npu Heo6XoAMMOCTU, OAHY KOOy ANSA NPOBEPKU BO3MOXHOIO 3aMe/IALWero 4eiicTBUst Ha UCMbITye-
MOe XMMunyeckoe coeguHeHne (OTMEYEHHYI 3HakoM F,). cogepxatltyto pactsop 7.1.3:

-nNpn HeobxoaMMOCTK, OAHY KONOY ANS NPOBEPKM BO3MOXHOIO abuoTMUeckoro uckiwyeHms (0603Ha-
YeHHbI 3HakoMm Fs), cofepxallyto UCMbITyeMOe XuMmuyeckoe coefuHeHmne (7.1.1), Ho 6e3 MHOKyNsTa, CTepu-
NN30BaHHOE B aBTOKNaBe Wau nytem gobaBneHus NoAXoAsLLEero HeopraHNMYeckoro TOKCMUYHOTO COeAVNHEHUS
ANs NpefoTBpaLleHns akTMBHOCTU MUKPOOPraHM3MoB. /18 3TOro Ucnonb3yoT, Hanpumep, 1 Ma/n pacteopa,
cogepxawero 10 r/n xnopuga ptyTu (I) (HgCl2). BBOAAT HEKOTOPOE KONMYECTBO TOKCUYHOIO BellecTsa yepes
[Be HeJenu nocne Havana ucnbiTaHus.

BBoaAT moaxopdsiiee KOMYECTBO UchbiTaTenbHON cpefpl (5.2) n uHokynaT (7.2) B cocyfpl, Kak yka-
3aHO B Ta6nuue 1. 4ToGbl MOMYYUTH KOHEYHbI UCMbITaTe bHbIA 06beM. HanpumMep. 3 1. BO3MOXHbI Apyrue
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KOHeUHble ucnbiTaTesibHble 06beMbl. B kaxaom cnydae nofbvpatoT COOTBETCTBYHOLLME NapameTpbl U BblUnc-
NeHve pe3ynbTaToB UCMbITaHWiA. MogcoeanHNTe cocybl K cucteMe nosyyeHus Bosgyxa 6es cogepxanHuns C02
(cm. npunoxeHune A). Co3gatloT ycnosusa ANA PpasBUTUSA MUKPOOPraHM3MOB MpW 3afaHHOV Temnepartype
(cm. pasgen 4) n BEHTUAMPYIOT cocyfbl B TedeHne 24 4, ytob6bl npodyTb C02 n3 cuctemsl. MepemelumsatoT
Ha NPOTSXXEHWN UCMbITAHUS C NOMOLLbI0 MarHUTHOM Mellankn. Ecnv HabngaeTcs ypesmepHoe o6pasoBa-
HVe NeHbl, TO 3aMeHAT pa3bpbi3rnBaHne BO3AYXOM Ha BEHTU/IMPOBaHWe B CBOGOAHOM NPOCTPaHCTBE, NPOo-
nomkasa nepemelunsaHue. Nocne nepuoga npeasapuTesisHOr0 BEHTU/IMPOBAHUA COEAMHAIOT BbIXOA BO3AyXa
Kaxenoro cocyfia K cuCTeMe U3MepeHus uau ynaesnusauua guokcuga yrnepoga (C02).

BBOAAT Npo6y UCMLITYEMOr0 XMMUYECKOro coeguHeHns (7.1.1) n KOHTponbHOro coeanHexus (7.1.2) xe-
naTenbHOl KOHLEHTpaLuM B COOTBETCTBYIOLLME COCY/ibl COTTAacHO Tabnumue 1 M HauMHalT UcnbiTaHne nyTem
nogauun nysblpbkoB Bo3fyxa 6e3 cogepxaHua C02 yepes cocyfbl C 3 N1 cpefibl Npu pacxode NPUMeEpPHO OT
50 MA/MuH o 100 ma/MuH.

M3mepsaoT konmyectso C02. BbiNyCKAeMOro U3 KaXoro cocyfa yepes BpeMeHHble NHTepBasbl B 3aBU-
CUMOCTU OT CKOpOCTY BbigeneHnsa C02. ncnonb3ys Noaxoaawmnii 1 4ocTaToyHO NpaBuIbHbIA MeToA (CM. npu-
noxeHue B). Ecnn gocturaeTcs noyTy NOCTOSIHHBIA ypoBeHb o6pa3oBanma CO02 (chasa nnaTto) v aanbHelillee
61opasnoxeHne He oXugaeTcs, TO CUMTAETCSH, YTO UCMbITAHNE 3aBepLLEHO.

O6bIYHO MaKCMMasbHBI NepuoA NCNbiTaHWA He NpeBbllaeT 28 gHei. VcnbiTaHne NpoaneBaloT Ha OaHY
WIn ABe Hegenu, ecniv O4eBUAHO, YTO pasfioXXeHne Havyasocb, HO He JOCTUINO dhasbl Naarto.

Tab6nwu L a 1— OkoHuaTesnbHOe pacnpegesieHne UCNbITYeMbIX U KOHTPObHbIX COe,qVIHeHVIVI B UCNbITaTe/IbHbIX COCyaax

Cpega McnbiTyemoe KoHTponbHoe
WNHokynat
COCyﬂ ncnolTaHuAa coefinHeHne coefinHeHune (7 2)
(52> (7.11) (7.1.2) ’
FT— NcnbiTyemoe coeinHeHne + + - +
FT— WcnbiTyemoe coeguHeHve + + ~ +
FB— KoHTposnbHas npo6a + - - +
FB— KoHTponbHas npoba + - - +
Fc — Mposepka nHokynata + - + +
F, — KOHTpONb MHrMébuposaHuns + + + +
(no BbIGOPY)
Fs — TpoBepka abuoTunyeckoii + + — —

oumncTku (Mo BbIGOPY)

B nocnefHuii AeHb NCNbITaHUs N3MePSIoT 3HaueHne pH. NoAKUCASIOT BCe COCY/bl KOHLEHTPUPOBAHHOM
COJISIHOl KMCNOTOi B KonmuecTBe 0T 140 10 M. YTOGbI Pa3noXnTb kKap6oHaThl M GUKap6oHaTbI, 1 NPOAYBaoT
C02. MpoAomKaT BEHTUNMPOBAHVE B TEUYEHNE CYTOK U U3MEPSIIOT KOJIMYECTBO AMOKCMAA Yriepoaa, Bblae-
NEHHOTO M3 KaXA0ro cocyaa.

Mpumeuanune 1 — Bo Bpemsa obpaljeHns c npobammn B xofe Tekylieto nsmepeHns C02 B noByLIKax Henb3s
ucknYaTtb nonagaHus Hebonblinx konuyecTs C02 M3 Bo3Ayxa, 0COGEHHO B Ciyyae onpefeneHuii pacTBOPEHHO He-
opraHuyeckoro yrnepoga (DIC); aTu konuyectBa Ao6aBnsaoTcA B npouecce ucnbiTaHus. O6bIYHO 3TO He BAMSAET Ha pe-
3yNbTaTbl UCMbITAHUA, TakK Kak 3HaveHns C 02 BbIYNCNIAKTCA B COCYax X0/10CTO0 aHannsa, rae npoucxoaunT T0 Xe camce.
OfHako B c/iyyae NpoBepku abnoTnyeckoro ncknoyveHns (cocy Fs) ato moxeT co3gatb BUANMOE U HeonpasAaHHoe Bre-
yatnieHne pasfnoxeHus. NMoatomy pekomeHgyetca onpefenatb BoigeneHne C02un3 cocyaa FS TONbKO B KOHLE UCTbITAHUA.

MpumeyvyaHne 2 — EcnuypaneHve pacTBOpeHHOro opraHuyeckoro yrnepoga (DOC) nsmepsercsa gnsa nony-
YeHUs [ONONHUTENbHO HopMaLMn 0 6MopasnoXeHN pacTBOPUMOro B BOAE UCMbITYEMOro COeANHEHNS, a Takke ecaun
NPUMEHAEeTCSA aHaNUTUYeCKnii MeTos, OPMEHTUPOBAaHHbI/ Ha KOHKPETHOe BelecTBO, YTO6bl onpeAenuTb nepsuyHoe 6uo-
pasfnioxeHune. TO UCNOb3yliTe NHPopMaLNio B NnpuaoxeHun D.

8 O6paboTka pe3ynbTaTtoB

8.1 KonnyecTBO TeOpeTUYECKOro Auokcuaa yrnepoja us nposepsseMoro coegmHeHuns

TeopeTuyeckas BennuMHa, Mr. BblAE/IEHHOTO Auokcuaa yrnepoga (77)C02) B ucnbitaTenbHbIX cocyaax
3afaeTcsa ypasHeHuem (1):
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ThCO02 * pc +1
(1)
rae pc — KOHLeHTpaumsa opraHn4yeckoro yriepoga UCMbITYEMOro COeANHEHNA B UCMbITATE/IbHOM cocyae, W3-
MepeHHas 1au BblYMCIEHHAaa U3 pacTBopa 3anaca coeAnHeHus, NpeAcTaBNeHHOro 415 UCNbITaHus,
mr/n;
VL— o6bem pactBopa A1 UCNbITaHUSA B UCTbITATENIbHOM cocyae, 1;
44 n 12 — oTHOCUTENbHAA MoJispHasa u atomHas macca C02u yrnepofa COOTBETCTBEHHO A/1A BblUMC/e-
HUA konuyectea C02No U3MepPeHHOMY 3HAaYEHMIO OpraHNyeckoro yrinepoga.
Takum e 06pa3om BbluncnAT ThCO2 KOHTPONLHOTO COEAVHEHNSA U pacTBopa ANsi NPOBEPKUA UHIMOW-
poBaHus (7.1.3).
8.1.2 TlpoueHTHOe 6uopasnoxeHue
BbluncnsaoT npoueHT 6uopasnoxeHus Dm. %, ANA KaxXA0oro ucnbltatesibHoro cocyga FT B KaxaoM u3-
MepuTenbHOM UHTEepBasie, UCMNOJb3ysA ypaBHeHue (2):

0 aln,-b "™ w
T ThCo2 (2)

roe ~ macca C02. BblaenvBLuerocsi B cocyae FT Mexay HauasioM UCTbITaHUs U MOMEHTOM BPEMEHM t. MF.

Y fnB\ — cpegHee 3HauyeHne maccbl C02, BbiAENMBLUETOCS NPY X00CTOM aHanm3e B cocyge FB mexay

Hada/ioM ncnbiTaHNA U MOMEHTOM BpeEMEHU /, wr.
Takum xe 06pa30M BbIYNCNIAKT CTENEHb 6V|opa3n0>Keva KOHTPOJ/IbHOrO coegnHeHnA B Cocye nposep-
KN nHokynata Fc. Ecnv BKIKOYEHO B NporpaMmy UCMbITaHUS, BbIYUCNAKOT pas/ioXeHue cMecu UCMbITyemMoro
coefnHeHnsa N KOHTPOJ/IbHOIo coegnHeHUA B cocyae KOHTpPONA MHFM6MpOBaHMH F, n. He BbluuTaa pesynbtar
XO/I0CTOr0 aHasin3a, UCMbITyeMoro CoenHeHusa B cocyae Fs A1 KOHTponsa abuoTUYECKOTr0o MUCK/IUEHNS.

MpumeuvaHune — EcnuypaneHue pacTBOPeHHOro opraHuyeckoro yrnepoga (DOC) u nepsuyHoe 6ropasnoxe-
HVWe N3MepeHo NyTeM aHanN30B, OPMEHTUPOBAHHbIX Ha KOHKPETHOE BELLEeCTBO, TO PEKOMEHYeTCA BblYNCAATL pe3y/bTaThbl
B COOTBETCTBUU C NpuioxeHunem D.

8.3 MNpeacTaBnieHne pesynbTartos

CocTaBniaT Tabnmuy 3HayeHuii BbigeneHHoro C02 n £rne,) U NPOLEHTHbIX OTHOLIEHWN 6BUono-
rMYeckoro pasnoxeHus. Dm, 4Na KaxAoro N3MepuTenbHOro MHTepBasa U KaXxaoro UcnbltatesibHOro cocypaa.
CTpoAT KpUBYKO BGMOIOrMYECKOr0 pa3/ioKeHUs B NpoLeHTax kKak hyHKLMI0 BpEMEHUN 1 ykasbiBaloT nar-pasy u
hasy pasnoxeHus. Npu HeO6XOAMMOCTN CTPOSAT KPMBYH UYMCTOrO Bbixoga CO02 B cpaBHEHMU CO BPEMEHEM.
Ecnn nonyvatotca conoctaBumMble pesynbTatbl A58 NapHbIX UChbITaTenbHbIX cocyfos FT (pasnuune 20 %),
TO CTPOAT CPeHI0 KPpUBYIO. B NPOTUBHOM Criyyae CTPOAT KpMBble A8 KaxAoro cocyga (CM. npuMmep B npu-
noxeHun C). Takum xe 06pa3om CTPOST KPUBYHO OGMONOrMYECKOrO PasfioXeHNs KOHTPOJIbHOTO COeANHEHUS B
cocyfe Fc, a Takke npoBepkn abnoTnM4eckoro nckndeHus B cocyge Fs n nirnbuposaHus B cocyge F,. ecnu
3TU NPOBEPKM BKHOYEHbI B NPOrpamMmmy UCMbITaHUS.

OnpepensioT cpefHee 3HavyeHne NPOLEHTHOro 6MopasfioxeHns Ha dase niaTto Wiv NCMoNb3yT Hau-
6o/blUee 3HayeHue, Hanpumep, NpU CHWXKEHUN KPMBOM Ha dase nnarto, U ykasbiBalT 3TOT MaKCUMalbHbIl
YPOBEHb BUOPA3/I0KEHUSA B NPOTOKO/IE UCTIbITAHUSA KaK «CTeNeHb 61opa3noxeHnss NpoBepseMoro XMMmu4yecko-
ro CoeUHEHNN».

WNHdopmaumsa o TOKCUYHOCTM MPOBEPSEMOr0 COeAUHEHNS MOXET ObITb NOME3HOW AN UHTepnpeTauun pe-
3yNbTaToOB UCMbITaHWA, NOKa3blBAOLLEro HU3Koe 6ropasnoxeHue. Ecnu B cocyfe F, cTeneHb 6uopasnoxeHus
MeHee 25 % 1 HabngaeTca HeJocTaToyHoe 6MopasNoXEHUA UCTILITYEMOr0 COeANHEHNS, TO MOXHO nonaratb,
4YTO UCMbITYEMOE COefMHEeHne ABMAAETCA MNoAaBNAlLWUM A1 MUKPOOPraHM3amMoB. B aToMm cnyyae ucnbitaHne
cnefyet NOBTOPUTb, UCMOJb3YS MEHbLUYK KOHLEHTPaLUMo UCNbITaTeNIbHOT0 pacTBopa Wan Apyroi MHOKyNAT.
Ecnu B cocyne Fs (npoBepka abvoTUYeCcKOro UCKIYEHUs, ecnv NpuMeHsieTcs) HabngaeTca 3HauMMoe Kou-
yecTBO (60nee 10 %) BbigeneHHoro C02. To npouecchl abMOTUHYECKOTO pPa3fIoXeHUS MOFyT UMETb MecTo.
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9 MNpaBUNbHOCTbL pPe3ybTaToB

9.1 Kputopmuun NpMMEHUMOCTH

McnbiTaHne cuntaeTcs nNpaBuibHbIM, €Cnu

a) npoueHTHoe 6uopasnoxeHve B cocyae Fc (mpoBepka MHOKynATa) 6onee 60 % Ha 14-i AeHb WUCMbI-
TaHus;

b) KOHLEHTpaumsa guokcuaa yrnepoaa, kotopas BbisiBieHa U3 X0/1I0CTOr0 aHanusa B cocyge FB B KoHUe
UCMbITAHNA Ha McnblTaTeNIbHOM 06beme 3 /1 cocTasnseT okono 40 mr/n v He npesbiwaeT 70 mr/n.

C) KOIMYecTBO pacTBOPEHHOrO HeopraHuydeckoro yrnepoga (DIC) B Hayane ucnbiTaHUs COCTaBNseT Me-
Hee 5 % opraHn4yeckoro yrnepoaa B UCNbITyeMOM COeAUHEHUN.

Ecnu nyHKTbI &) 1 b) He BbINOMHAKTCA, TO UCNbITaHWE cleayeT NOBTOPUTb, UCNONb3YSA APYrOi Ui nyyiue
npesBapuTeNlbHO KOHAWLMOHUPOBAHHbIA UHOKYNAT. ECNM He BbINOMHAETCS NYHKT C), He06X0AMMO y6eanTbes,
4TO BO3AYX ANA BEHTUMPOBAHUA COCYA0B feCcTBUTENbHO He cogepxnt C02.

9.2 NHrubnposaHue

Ecnu BrtoyeH cocyf F, (KOHTPOsb NoJaBfeHNst MAKPOOPraHM3mMOoB), TO CYMTAIOT, YUTO NPOLLeCC pasfoxe-
HUSI UCMbITYEMOTO COEAUHEHNS TOPMO3UTCSA, ECNN PA3/I0XKEHNE B NPOLLEHTaX KOHTPOIbHOrO COeANHEHNS B CO-
cyge F,coctaBnset MeHee 40 % B KOHLe UCMbITaHUA. B 3TOM cnyyae pekomeHAyeTcst NOBTOPUTL UCTbITaHWe
C MEeHbLUEN KOHUeHTpayueli NCnbITyeMoro CoegnHeHus.

9.3 3HaueHne pH

Ecnu 3HaueHne pH B KOHLE UCMbITAHUA BLIXOAWT 3a npejen AvanasoHa 6—8.5 1 npoueHTHoe pasnoxe-
HMe UCMbITYEMOro coefjuHeHnss MeHee 60 %. TO pekoMeHAyeTCsi NOBTOPUTbL UCMbITAHUE C MEHbLLER KOHLEH-
Tpaumei UCnbITyeMoro CoeiMHeHs UAM UCNob30BaTb MOAUMMKALMIO METOAA UCMbITAHUSA, KaK N3/0XEHO B
npunoxeHuun D.

10 MpoToKkon ncnbiTaHWi

MpoTokon ncnbITaHUA fOMKEH cOoAepXaTb, MO MeHbLUen Mepe, creayLwyto nHopmauuio:

a) CCbINIKY Ha HACTOSILWWIA CTaHAAPT U NPUIOXEHNe, ecnn BbIIN NCMOMb30BaHbl U3MEHEHNUS;

b) BCIO HEO6X0AVMMYIO MHChOPMaLMIO AN MAEHTUDUKALMN UCTITYEMOIO XMMUYECKOTO COeAUHEHUS;

C) BCe MOMy4YeHHble faHHble (Hanpumep, B TabNMUYHON hOpPME) 1 KPUBYIO Pas3noXeHus;

d) KOHLEeHTpauuo ncnbITyeMoro coemHernns n ThC02. a 4ns pacTBopMMbIX B Bofe coeauHeHuii, DOC
3TOW KOHLieHTpauuu;

€) HauMeHOBaHWe NCMo/b3yeMOro KOHTPOIbHOrO COeVHEHNSA U pPa3fioXeHne, NoslyYeHHoe C 3TUM COo-
CTaBoM;

O NCTOYHUK, XapakTepuCTUKN, KOHLEHTpaLuio i 06bemM NCNOAb3yeMOro MHOKYNSATa, a Takke UHdop-
Mauuio 0 NnpeaBapuTenbHON o6paboTke;

[) rNaBHble XapakTepncTUKN UCMOoMb3yemMoli CMCTEMbI aHannsa Ansa onpegeneHns cogepxanus C02;

h) Temnepatypy nHky6auuu Ha ncnbiTaHuu,

Oecnu BKNOYEHO B NPOrpamMmmy UCMbITaAHWUS, TO NPOLEHT yAaneHns pacTBOPEHHOrO OpraHnyYecKoro yrie-
poga (DOC) nnu nepsuyHoe 6GropasnoxeHue;

j) ecnu BKNOYEHO B Nporpammy MCMbiTaHWs, TO pasfioXeHne B npoueHTax, nosyyeHHoe B cocyie Fs
(abroTnueckoe nckloueHne);

k) ecnn BkNOYEHO B MporpaMMy WCMbITaHWA, TO pasfioXeHune B NpoLueHTax, nosyyeHHoe B cocyge F,
(npoBepka MHrM6MPOBaHUS) U 3asiB/IEHNE O TOKCUYHOCTW NPOBEPAEMOro COeUHEHUS;

I) NpMYMHbI B cnyyae oTkasa (bpakoBKu) pe3ynbTaTtoB MUCMNbITaHUs;

T) No60e N3MeHeHne CTaHfapTHON MeTOAUKN UK Apyrne 06CToATeNbCTBA, KOTOPble MO/ BAUSTHL Ha
pesynbTarbl.
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MpunoxeHune A
(cnpaBoyHOE)

MpuHUMN paboTbl UCNbITATENBHO CUCTEMBI ANt UIMEPEHUSA AMoKcuaa yrinepoga (npumep)

YcTaHaBnMBaloT COCy/Abl B PAJ Kak NMoKasaHo Ha pucyHke A.l 1 COefMHAIT UX ra3oHenpoHuLaemMbiMu Tpybkamm.
BeHTUNUpYyoT nCnbiTaTesbHyl0 cUcTeMy BO3ayxoM 6e3 cogepxanus C02 ¢ pacxogom oT 50 go 100 mMA/MWH npu nocto-
AHHOM HW3KOM AaBfieHnn. BefyT cyeT ny3bipbKOB BO34yXa WM UCMOMb3YOT NOAXOAALMIA KOHTPONNEP NOTOKa rasa Ans
nposepkn pacxoga. MpuMeHsIT Bo3AyX, He cogepxalymnii C02. unu cxatblil Bo3gyx. B nocnegnem cnyvae yganswot C02,
nponyckas BO3[yX yepe3 COoCyj C HaTPMEBOW M3BECTbIO WM Yepes [Ba ra3o0unCruTesibHbIX COCyAa, codepxalinx, Ha-
npumep. 500 mn BogHoro pacteopa blaOH (c = 10 monb/n). BTopoii cocya, cogepxawuii 100 mn pactsopa Ba(OH)2
(c =0,0125 monb/n) ncnonb3yT Ans nHaukauum C02 B Bo3ayxe nyTem NnoMyTHeHus. MycToii cocya Mmexay VHANKaTOpoMm
1 cnefyowmM UCnbITaTeslbHbIM COCYA0M npeAoTBpallaeT nepenuns XWAKOCTU. B ucnbiTaTenlbHOM cocyfe Bblaensietcs
CO02. ecniv npoTekaeT npoLecc 61oN0rMUecKkoro pasioxeHus, n oH abcopbupyeTcs B NocneAyoL X cocyjax nornoLueHns
COrNacHO ONUCaHNI0 B NPUNOXeHUn B.

1

1— cxaTblil BO3ayX; 2 -m pacxogomep. 3 — noBywka gnokcuga yrnepoga (NaOH). 4 - uHaukatop guokcupa yrnepoga (Ba(OH)2|;
5 -- ucnblTaTeNbHble cocyfbl, B -+ blewanka: 7 — noBywka amokcuga yrnepoga [Ba(OH)2unun (NaOH)|

PucyHok A.1 — MpuHLUMN paboTbl NCMbITATENIbHON CUCTEMbI 4151 U3MEPEHVSI [UOKCUAA YTIeposa
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MpunoxeHne B
(cnpaBoyHoe)

MpuMopbl onpeaeneHns KonmyecTsa Bble/IeHHOro AMoKcuaa yrnepoga

B.1 OnpegeneHune konnyectsa C02nytem nsmepenus DIC

BbifieneHHbIli guokcng yrnepoga nornowaeTtcs B pactsope rugpokcuaa Hatpus (NaOH) n onpepensieTca kak pac-
TBOPEHHbI HeopraHuyeckuii yrnepog (DIC). ncnonb3ys, HanpuMmep, aHann3aTtop pacTBOPEHHOIo OPraHNYeckoro yrinepoga
(DOC) 6€e3 cxuraHnss AN OKUCNEHUA.

lotoBaT pactBop NaOH (¢ = 0.05 monb/n) B AenoHn3mpoBaHHol Bode. N3mepsatoT DIC aToro pactsopa v cumtaoT
3TO 3HAYEHMEM XOJIOCTOr0 aHanusa (pB) NPu BblYNCNIEHUN KONUYeCTBa BblgeneHHoro C02.

CoeauHsAOT ABa abcopbupyoLnx cocyga nocneposaTesibHO C COCY0M ANS UCMbITaHUA. B kaxaom cocyae copep-
XWTCS. N0 MeHbleli Mepe, 100 mn pacteopa NaOH. 3akpbiBaloT BbIXO[HOE OTBEPCTME MOCNEAHEro cocyAa HebonbLLM
cndoHOM ANSA npegoTBpalieHnsa noctynneHns C02 n3 Bosayxa B pactBop NaOH. B gHu onpegenenuns C02 yaanaiwoT co-
cya. 6nmxaiiwnii K cocyay ANA NPoBeAeHUA UCMbITaHWsA, 1 6epyT AocTaTtouHyto npoby (Hanpumep. 10 mn) ana nsmepexus
konnyectsa DIC. 3aMeHAIOT 3TOT COCY/ BTOPbIM U 406@BAAIOT HOBbIV COCY/A C TO/IbKO YTO MPUrOTOB/IEHHBIM PACTBOPOM
NaOH. B nocneaHuii AeHb n3mepstoT (Nocne NogKNCAeHNs ncneiTatenbHoro pacteopa) DIC B o60ux cocypax.

BbluncnaoT Konnyectso nonyyeHHoro CO” ucnone3ys ypasHeHve (B.1)

(Pr-PB)3-67
T, - (B.1)
10
rae fT-| — macca C02. BbigenmeLLerocs B cocyge FT Mexay Haqasiom McrbITaHUs 1 MOMEHTOM BpeMEHU t, Mr;
pr — n3MepeHHasn koHueHTpauus DIC ana NaOH B pacTtBope cocyfia FT B MOMEHT BpeMeHu t. mMr/n:
pB — M3MepeHHas KoHueHTpauusa DIC gna NaOH B pacTBope cocyga FBans xonocrtoro aHanusa, Mrin,
3.67 — OTHOLLEHNe OTHOCUTE/bHOI MonekynsapHoi/atomHol macc C02/C (44/12);
10 — nonpaBoYHbIii KO3ULMEHT, BbIPaXEHHbIN B 06paTHbIX NMTpax Ana pactBopa NaOH o6bemom
100 mn. Ecnu 6epyT gpyrue o6beMbl, adanTupyoT 3TOT KO3APULMNEHT.

B.2 TuTpumeTpuyecknii MeTof ¢ UCNONb30BAHNEM Tuapookucu 6apus

BblgeneHHblil Anokcua yrnepoga BCTynaeT B peakuuio ¢ rugpokcugom 6apus [Ba(0OH)2-8H20] n ocaxpaeTcs B
KkauecTBe kapboHaTa 6apusi (BaC03) (YpaBHeHue (B.2)). KonnuecTtBo BbigeneHHoro C 02 ycTaHaBiMBaeTcs NyTem TUTPO-
BaHUs ocTaBsluerocsi BafOH” consHoii kucnotoii (HCI) (YpaBHeHue (B.3)).

C02 + Ba(OH)2 — BaC03 + H20 (B.2)

Ba(OH>2 + 2HCI — BaC12 + 2HrO (B.3)

PacTtBopsioT 4 r Ba(0H)2-8H20 B 1000 mMA AEVWOHW3MPOBAHHOW WAWM ANCTUIIMPOBAHHOW BOAbI, YTOObLI MONYYNTb
pacTBop koHueHTpauueli 0,0125 mon/n. B cnyyae npoBefeHWs cepun UCNbITaHUii pekoMeHAyeTCst MPUroToBUTL 3a OfUH
pas focTaToyHOe KO/IMYeCTBO pacTeopa, Hanpumep. 5 1. OTuAbLTPOBLIBAIOT TBEPALIO YACTULILI M ONPeAen AT TOYHOE COo-
OTBETCTBME HOpMe NMyTeM TUTPOBaHUA CTaHAapTHbIM pacTBopoM HCI 4na Bbl4MCNEHNSA Pe3y/ibTaToB UCTbITAHNA. XPaHAT B
3aKynopeHHOM COCTOSIHUM Kak YnCTbIl pacTBOp 415 nMpefoTBpalleHuns abcopbumm C02 n3 so3ayxa.

Pas6asnsiot 50 mn pacteopa HCI (c = 1 monb/n) B 1000 M1 LEMOHU3UPOBAHHON UM AUCTUNNNPOBAHHON BOAbI,
4yTO6bI NONYYNTb KOHUEHTpauuio pacteopa 0.05 mMonb-'n. icnonb3yoT heHonTanenH B kKauecTse NHANKaTopa nnu asTo-
MaTu4eckuii TUTpaTop, 4To6bl onpeaenaTb KOHEYHYIO TOUKY.

B Hauasne vcnbiTaHnsa pacnpefensioT ToyHo no 100 mn pacteBopa Ba(OH)2 B kaxablit U3 Tpex abcopbupytoLmx co-
Cyfl0B. B 3aBMCUMOCTM OT Xapakrepa u KOJIM4ecTBa UCMbITYEMOro COeJMHEHUS UCNOJb3YI0T MOANMDMKAL MK NOTNOLWaoLLLNX
06bemoB. [Mepnognueckn B kKaxblli JeHb U3MepeHns yaansaioT cocys, 6anmkaiwnii K ucneitTatesibHoMy cocyay Ans TUTpo-
BaHus. 970 cnepdyeT AenaTb N0 Mepe HEO6XOAUMOCTH, Hanpumep, Korga nepsblii abcopbupyloLL il cocys cTaHOBUTCS 3a-
MYTHEHHbIM BCNeACTBME BbiNnageHus ocagka BaCO3, n o Toro, Kak nto6oe noMyTHeHNe MOXeT HabnAaTbCs BO BTOPOM
cocyae. O6bIYHO BHa4yane UCMbITaHUS TUTPOBaHNE MOXeT Tpe6GoBaTbCs KaXAbli Apyroli AeHb 1 3aTeM KaXAbl NATbIN
AeHb, korga fgocTturaetcs casa nnarto. Mocne yganeHus abcopbupyowiero cocya cpasy 3akpbliBaloT ero npobkoii, 4Tobbl
nsbexartb nonagaHus BHyTpb C 02 13 Bo3ayxa. MepefsuraloT ocTasluvecs ABa cocya Ha OfHYy No3uLuio 6amnxe K cocyay
ANS NpOBEAEHUs UCNbITaHWsA W pacnonaralT B KOHUE psfda HOBbI COCy/, Hano/IHEeHHbI CBEXWM pacTBopom BatOH”.
Heobxogmmo ob6palaTbCa €O BCEMU COCyAamu, COAepXaliumu UCMbITyeMOoe COefjJMHEHUE, KOHTPOJ/IbHOe COefMHeHune,
X0M10CTyto npoby, a Takke ¢ CocyAamu /11 KOHTPOSIA MHIMONPOBAHNSA 1 MHOKYNATa OAUMHAaKOBLIM 06pa3om.

Cpasy nocne yganeHusa cocyja TUTpylT nn6o Bce konuyectso (100 mn), nn6o gBe vnu Tpu nopuum pacrteopa
Ba(OH)2 pacTBopoM CONMsiHON k1cnoTbl. ObpauanT BHUMaHWE Ha 06beMbl pacTBopa CO/SIHON KUCAOTbI, KOTOPble Heob-
X04UMbI ANs HeliTpanu3auuu.

10
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Maccy guokcuga yrnepoga (C02). 3axBavyeHHOro B abcopbupytoLLem cocyfie BblYUCAAIOT N0 ypaBHeHuto (B.4):

(8-4)

raoe T T— macca C02, 3axBayeHHOro B nornotutesne cocyga Fp wr;
Ccua — ToYHasi KoHueHTpauus pacteopa HCI. monb/n;
— TOYHaa KoHueHTpauusa pactsopa Ba(OH)2,monb/n;
VB0 — 06bem pactBopa Ba(OH)2 B Hauane ncnbiTaHus, M,
vbt — 06beM pacTBopa Ba(OH” B MOMEHT BpeMeHu / A0 hunbTpayum, mi;
VBZ— o06bem anvkBoT pactBopa Ba(OH)2, ucnonb3oBaHHOro A1 TUTPOBAHUSA, M,
VA— o06bem pactBopa HCI, ncnonb3oBaHHOro AN TUTpoBaHusA pacTteopa Ba(OH)2. mn;
22 — nonoBMHHaa monapHocTb CO2.

Korga npuMeHstoTcs cnegytollne ycnosus;

- 06bem pacTBopa BafOH” go n nocne abcop6umm To4HO cocTtaBnseT 100 Ma u BeCcb pacTBOp MCNOMb3yeTcsa Ans
TUTpoBaHus (YOO= VBT = VD2);

* KOHUeHTpauusa pacteopa Ba(OH)2 TouHo coctaBnseT cBs= 0,0125 monb/n;
- KOHUeHTpauusa pacteopa HCI TouyHo coctaBnset ¢ A = 0.05 monb/n;
MCNonb3ylT ypaBHeHune (B.5):

mj= 1.1(50-Y g). (B-5)

1n
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MpunoxeHne C
(cnpaBoyHoe)

Mpumep KPpUBOI GUOMOTMUYECKOr0o pasfioxeHns

Buorxxuyecxx paausniaH»*, K COMHCO"

PucyHok C.1 — Buonoruyeckoe pasnoxeHue aHuanHa npu ucnolitaHuy no ebigeneHuno C02

12
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Mpunoxexne D
(cnpaBoyHOE)

KomM6UHMpOoBaHHOE onpoaoneHne auokcuga yrnepoga n DOC

D.1 O6nacTb NPUMEHEHNA U NPUHLMUN

3TOT BapuaHT ucnbiTaHns Ha Bbigenenne C0206beAnHNAET ABa He3aBUCUMMbIX NapaMeTpa B OAHOI cucteme npose-
[leHVa UCMbITaHWiA: yaaneHne pacTBOpeHHOro opraHuyeckoro yrnepoga (DOC) u Bbigenenne C02. MocnegHee aBnsetcs
TOYHO BblpaXEHHbIM NapaMeTPoM N5 61ONOrMYECKOro pasfioXeHNs 1 N03TOMY NpefocTaBnseT 6osee HagexHy Hop-
Mauuo. ITOT BapuaHT UCMbITAHUSA MOXET ObiTb MCMNO/b30BaH TO/LKO A5 afleKBaTHO PACTBOPUMbIX B BOJE WUCMbITyEMbIX
coefiuHeHWi N 0cO6eHHO pekoMeHyeTcs B cilydae, ecnin TpebyeTca 6o/1ee BbICOKWI NOTEHLUMAN pa3noXeHus, Tak Kak oH
fonyckaeT 6onee BbICOKME KOHLEHTpaLMu MHOKYNATa U UCMbITYeMOro coeguHeHus. Hactoawuii metos pekomeHayeTcs
TaKkxe, 4To6bl TOYHO ONpeAenaTb 6MONOrNYecKoe pasokeHne, a He TOIbKO abnoTUYeckoe NCKYeHne 418 nornoLao-
LLMX COeANHEHWNIF BMECTO UCMbITaHNs, OCHOBAHHOTO TO/IbKO Ha yAa/ieHU pacTBOPEHHOro opraHnyeckoro yrnepoga (DOC)
Kak n3noxeHo B MCO 9888.

Mcnonb3yeTca TOT e caMblii NpuHLMN n3meperus CO02. HO AONONHUTENBHO TOYHO onpegensieTca DOC B Havane n
KOHLe NCMNbITaHWA Uan B Npobax, B3ATbIX PEry/IAPHO Ha NPOTSHXKEHUN NHKYOaLMOHHOIo Nepmoaa, 1 BbluncaseTcs yaaneHue
pacTBOPEHHOro opraHnyeckoro yrnepoja.

Ecnu gocTyneH aHanMTU4ecknii MeTof, OPMEHTUPOBAaHHbIN Ha KOHKPETHOe BeLecTBO, TO OH MOXeT OblTb NCNO/b-
30BaH N4 onpejesieHna NepBUYHOro 61MopasnoXeHns UCNbITYEMOro COeJUHeHNs, Koraa Takoe pasfioxeHne usmepsietcs
AonosiHuTensHo unn emecto DOC.

Ecnun ncnonb3yeTtca 3TOT BapuaHT UCMbITaHUA Ha BblgeneHve CO2. TO OH JO/MKEH OblTb yKasaH B NpPoTOKose UC-
nblTaHns.

D.2 PeareHTsbl

Ecnu ucnonb3yloTcs 60/1€e BbICOKME KOHLEHTPALMM MHOKYNATA U UCMbITYEMOTO COEAMHEHNS], KaK PEKOMEHAYETCS B
HaCTOALLEM MPUMOXKEHUN, TO TpebyeTca yBennyeHne 6yepHoi cnocoGHOCTU U NUTaTesIbHOe CofepXaHne HeopraHuye-
cKoit cpefpl. B 3TOM cnyyae WCnosib3yoT CNEAYIOLLY0 ONTUMU3MPOBAHHYH UCTbITATENbHYIO Cpeay.

a) PactBop a

PacTtBopsioT
Kanus 6e3BofHbI aurnaporerHdocdat (KH2P04) 136
AnHaTpusa aurngpat rugporeHdocdata (Na2HP04-2H20) 26.9r1
ammoHusa xnopug (NH4ACI) 20r

B BoZe (6.1). 4OBOAAT HEOBXOAUMbBIM KONMYECTBOM BOAbl 0 1000 mn.

b) PacTtBOp b

PacTtBopsitoT 22.50 r rentarngpata cynbara marima (MgSO”HjO) B Boge (5.1). 4,OBOAAT HEOOXOAVMBIM KOMN-
yecTBOM BOAblI A0 1000 mn.

c) PactBop ¢

PacTtBopstoT 36.40 r gurngparta xnopuga kanoums (CaCl2-2H20) B Boge (5.1). LOBOAAT HEOOXOAUMbBIM KOMMYe-
CTBOM BOZbI fi0 1000 mn.

d) PactBop d

PacTtBopsitoT 0,25 1 rekcarngpata xnopuga xenesa (Ill) (FeCI3 6H20) B Boge (5.1). [,OBOAAT HEOOXOANMBIM KOMU-
4ecTBOM BoAbl 0 1000 mMn. Bo nsbexaHne BbiNafeHnss ocagka 3TOT pacTBOP rOTOBAT CBEXUM HENOCPEACTBEHHO nepep,
1Mcnosib3oBaHneM, nun fo6aBnAT Kanalo KOHLEHTPYPOBAHHON X/10pOBOAOPOAHON kncnoTsl (HCI).

e) PacTBop e (pacTBOp paccesiHHbIX 3/1IeMEHTOB, N0 BbIGOPY 3akasunka)

PacTBopstoT B 10 M/1 BOAHOTO pacTBopa x/10poBoAopoaHoii kucnoTel (HCI) (25 %. 7.7 mon,'n) B cnegytoLei nocne-
posatenbHocTn: 70 mr ZnClI2, 100 mr MnC12-4H20 .6 mr H3B03. 190 mr CoC”-6 H20. 3 mr CnC12-2H20. 240 mr NiCl2 H20,
36 mr Na2Mo04-2 H20, 33 mr Na2w 04-2 H20. 26 mr Na2Se03-5 H*O 1 J0BOAAT HEO6XOAMMbIM KO/IMYECTBOM BOAbI A0
1000 mn.

UTo6bl Nonyuntb 1 N mcnbiTatenbHol cpegbl, B 06bem okono 800 mn Bogbl (5.1) BBoAAT 100 mn pacTBopa a)
1nno 1 mMn Kaxpaoro us pactsopos oT b) fo e). loBOAAT HEO6X0AMMbIM KonuyecTBom Boabl (5.1) go 1000 mn u nsmepsitoT
BE/INUNHY pH.

D.3 UHoKynsaT

Mcnonb3ytoT TOT Xe camblii MHOKY/AT Kak B 7.2. O{HAKO KOHLEeHTpaLuus akTUBHOTO Ua [OKET 6bITh yBeNMYeHa 4o
150 Mr/n B BUAe B3BELLUEHHON TBEPAOM hasbl. MPUMEHSIOT B 3TOM C/lyyae ONnTUMU3UPOBAHHYIO UCTIbITATENbHYIO Cpeay.

D.4 MeToauka npoBefeHnsa ncnbiTaHnsa

B cpepe nposegeHns ncnbiTaHuii (pasgen 4) obecneynBaloT 4OCTATOUHOE KOIMYECTBO NOAXOAALMNX COCY/J0B KaK 13-
NOXeHOo B 7.3. NIpUMEHAIT CoCyAbl Kak npeacTasfieHo B 6.1 1 OCHALLEeHHble MarHUTHLIMU CTEPXHAMN ANA NepemMeLlnBaHuns.
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Ecnu npo6bl A0/MKHbI GbiTb 0TOGPaHbl BO BPeMsi UCMbITaHWs, pacnonaraiT c60Ky KaxAoro cocyfa ropsoBuHy ¢ knana-
HOM Ansa 3a6opa npo6, 4tobbl onpefensate DOC nnn NPoBOANTL aHan3, OPUEHTUPOBAHHbI Ha KOHKpPeTHOe BellecTBO.
B3banTbiBaHMe B 3TOM C/lyuyae He pekoMeHAayeTcs. MoAcoefnHAIOT MHKYybaLMOHHbIEe cocyAbl kK abcopbupyoLwmm cocyaam
CornacHo ykasaHuio B NpunoxeHumn B.

BBOAAT CTaHAAPTHYIO UAU ONTUMU3MPOBAHHYI WCMbITATe/IbHYIO Cpedy U MHOKYNAT. [Lo6aBnsiloT UcnbiTyemMoe co-
eiMHeHne C KOHLEeHTpaLuei opraHmyeckoro yrnepoga npumepHo 40 mr/n (7.1.1) nan KoHTponbHoe coefuHeHve (7.1.2).
MPUMEHSIOT KOHEeYHbI ncnblTaTeNbHbIN 06bBM, HanpuMep. 1500 M. HauuHaloT MHKy6aLuuio ¢ aapvpoBaHueM 1 nepeme-
LWMBaHMEM cMeceii. A3pupytoT B C/lydyae B3BELIEHHOW TBepAoi hasbl ¢ KoHUeHTpauvein 150 mr/n Bo3gyxom 6e3 C02 npu
pacxoge oT 150 mn/u o 300 mMa/4 B COOTBETCTBUM C NPUOXKEHNEM A.

Yepes perynsipHble BpeMeHHble MHTepBabl COrnacHo 7.3 6epyT npobbl JocTaTo4HOro ob6bema (Hanpumep. 15 mn)
n onpegensitoT DOC no MeHblueit Mepe ABaxabl (B COOTBETCTBUM, Hanpumep, ¢ MICO 8245). TouHo onpeaenstoT Kouye-
CTBO AMOKCMAA YrnepoAa, BblAeNeHHOro cornacHo 7.3 un npunoxexuto B. Ecnu npobel 6epyTtcs ans onpegenenns DOC
UKW aHanusa, OPMEHTUPOBAHHOIO HA KOHKPETHOE BELLLECTBO, TO NPUHMMAIOT BO BHUMaHWeE 415 KaXO0ro AHA oT6opa npo6
n3meHeHne ThCO02 B ncnbiTatenbHoOM cocyfe. AfanTvpyloT B 3TOM cnyyaB o6bem VL B ypaBHeHuu (1) (8.1) ans HoBoro
obbema.

Ecnu Ha npoTseHun ucnbiTaHnsa nocne yaaneuna DOC He b6yaeT Apyrux aHanusos, TO Npobbl 6epyT TONbKO B
Hayasne u KoHue ([0 NOAKUC/IEHMS) N TOYHO ONpefensitoT KOIMYeCTBO PacTBOPEHHOIO OpraHNYeckoro yrnepoga. B atom
cnyvae cneuunasnbHble UCMbiTaTelbHble COCY/bl He TpebytoTCs.

Ecnu goctyneH aHanMTUYeCcKuidi ucnbiTatesbHbli MeTOA, OPUEHTUPOBAHHBIA Ha KOHKPETHOe BelecTBO, U A0/KHO
6bITb TOYHO ONpeAeneHo NepBnYHOe 6MopasnoxeHne, To KOHLEHTPaLMI0 UCNbITYEMOrO COeJMHEeHN N3MepPSIoT B Npobax,
B3ATbIX AN1A aHann3a Ha cogepxaHve DOC.

D.5 BbluncneHve 61MopasfioxeHunsi Ha 0OCHoBe BblgeneHns C02

BbluncnaoT pesynbrar ucnoiTaHus cornacHo 8.1.

D.6 BeluncneHue yganeHus DOC

BbIUNCNSIOT 4151 KAXAOTO UCNbITAaTENLHOTO cocyaa FT UCKMKYEHNE B NPOLEHTAX PacTBOPEHHOIO OpraHUYeckoro
yrnepoga Dc no ypaBHeHuto (8):

(8)

rae Pczo — koHueHTpaunsa DOC B MOMeHT BpemeHu O B ucnbiTaTensHom cocyge FT. mr/n:
Pcas — koHueHTpauuma DOC B momeHT BpemeHu O B cocyae Fa Ans xonocrtoro aHanvsa, mr/n;
Pcrr — KoHueHTpauns DOC B MOMEHT BpEMEHU t B UCMbITaTeNlbHOM cocyge FB. mr/n:
pQ01 — koHuUeHTpauus DOC B MOMEHT BpeMeHu / B cocyge FBana xonocrtoro aHanusa, mr/n.
B cnyyaB c afcopbupyowmmmn BelwecTsammn BaxHO TOYHO onpeaenatb pO0 4o BBOAA UHOKYNSATA U HE NPUHUMATb BO
BHMUMaHWe p~.
Takmm xe 06pa3om BblUNCNAIOT 6OpasioXeHe KOHTPOIbHOTO COeAUHeHNs B cocyae Fc. n. ecnun BKAOYEHO B NPO-
rpaMmy McnbITaHUS,, NPOBEPKY abUoTUYECKOro UCKYeHNs B cocyfe Fs. a Takke MHrnbupyloLmnii KoHTponb B cocyge F(.

D.7 BbluncrneHne NepBMYHOIO paculienieHus
Korga BbINoMHAETCA cneunanbHblil aHann3 UCNbITYeMoro CoefJMHEHNA, NPOLEHT NEPBUYHOrO pasnoxeHns Ds uc-

NbITYEMOro COeUHEHUs, BbIYNCASAIOT N0 ypaBHeHuto (9):

u. = PsPS 100, 0)

rae pT— KOHUEHTpaLus UCTbITYeMOro COeAMHEHUs B cocye FT B MOMEHT BpemMeHu /. Mr/n;
pPS — KOHLEHTpaLms UCMbLITYEMOro coefuHeHus B cocyse FO B MOMEHT BpemeHu t. Mr/n.

D.8 MpeacTaBneHne pesynbTaToB

CobupatoT 1 06pabaThbiBalOT faHHble, Hanpumep, NyTeM NOCTPOEHUs! KPUBOM UCKIOYeHUst B COOTBETCTBUM C 8.3.

D.9 Kputepuun npaBunbHOCTH

CmM. 9.1. Ecnu Ucnonb3yioTcsi 6o/iee BbiCOKas KOHLEHTpauus uHokynsTa (150 Mr/n gns cyxoro Beliectsa, cm. D.3).
KOHLEHTPALMs 4151 XOMIOCTOr0 aHa/IM3a B KOHLE UCMbITAHNSi PEKOMEHAYETCS BE/IMYMHON 0KOJ1o 150 mr/n.
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