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Mpepucnosune

Llenn, ocHOBHblE NPUHLMNLI 1 06LWMe nNpaBuia NposejeHns paboT No MexrocyjapcTBEHHON cTaHaap-
Tusauunu yctaHosneHol FOCT 1.0 «MexrocyfapcTBeHHas cuctema ctaHgaptusaumnv. OCHOBHbIE MOMIOXEHNA»
n FOCT 1.2 «MexrocyfapcTBeHHas cuctema crtaHgaptusaynn. CtaHgapTbl MexrocyfapcTBeHHble, npasunia
1 pekomeHAaLumn no MexrocyfapcTBeHHoW cTaHjaptusaunu. Mpasuna paspaboTkn, NPUHATAA, 0BHOBIEHUSA
N OTMEHbI»

CBefileHusa o cTaHgjapTe

1 NMOATOTOBJIEH ®epepanbHbiM roCyfapCTBEHHbBIM YHUTAPHLIM NpeanpusaTueMm «Bcepoccuiickuii Ha-
YUYHO-MCCNef0BaTebCKUA LEHTP CTaHjapTusaynv, nHopmalmm 1 ceptudukalm cbipbs, Matepuanos U Be-
wects» (®ryn «BHNL,CMB») Ha ocHOBe COGCTBEHHOrO nepeBoja Ha PyCCKUl A3blK aHr10SA3bIYHON Bepcumn
MeXAyHapo4HOro OKyMeHTa, yKka3aHHOro B NyHkTe b

2 BHECEH degepaibHbiM areHTCTBOM MO TEXHUYECKOMY PerysimpoBaHunio 1 MeTposiornm

3 MPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAapTu3auum, metponorun un ceptudukayum (npo-
TOoKoN OT 14 Hos6psA 2013 1. No 44)

3a npuHATUE NPOrosiocoBasu:

KpaTkoe HaviMeHoBaHVie CTpaHb! Kop cTpaHb! CokpalLieHHoe HaMeHOBaHMe HaLIOHa/IbHOTO opraHa

no MK (MCO 2»88HOM-97 no MK (MCO 3166) 004 - 67 Mo CTaHaapTM3aLmmn
AsepbaiigxaH AZ AscTtaHgapT

ApmeHus AM MuH3KOHOMUKN Pecny6nnkn ApmeHus
Benapycb BY locctaHgapT Pecny6avkn Benapycb
KasaxcTtaH Kz FocctaHpapt Pecny6nvkn KasaxcrtaH
Kuprususa KG KbipreisctaHgapt

Mongosa MD Mongosa-CTtangapt

Poccus RU Poccrangapt

TagXxukncTaH TJ TagxuxcrtaHgapT

TypkmeHus ™ Inasroccnyx6a «TypkMeHcTaHAapTnapbi»
Y36ekucraH uz Y3ctaHgapT

YkpaviHa UA MWH3KOHOMPa3BUTUA YKPauHbI

4 Mpuka3om PefepanbHOro areHTCTBa N0 TEXHUYECKOMY PeryiMpoBaHuio U MeTpoaiornn ot 22 HoA6ps
2013 r. Ne 785-cT MexrocygapcTBeHHblint ctaHgapT FTOCT 32537—2013 BBeAeH B AelicTBMe B KayecTBe Ha-
LMoHanbHoro ctaHgapta Poccuiickoit depepauumn ¢ 1 aBrycta 2014 .

5 HacTtoauwwuii ctaHAapT UAEHTUYEH MexayHapoaHoMy AokymeHTy OECD. Test No. 303:2001 «W/cnbl-
TaHWe MeToAO0M MofenupoBaHus. A3pobHas oumcTka cTouHbiX Bog. 303 A. AapoTeHku. 303 B. BuonneHkun»
(«Simulation Test — Aerobic Sewage Treatment: 303 A: Activated Sludge Units — 303 B. Biofilms». IDT).

HanmeHoBaHue HacToAwWwero ctaHgapTa U3MeHEeHO OTHOCUMTE/IbHO HaMMEeHOBAaHUA YKa3aHHOro Mexay-
HapoAHOro ctaHgaprta Ansa npusegeHusa B cootsetcTeue ¢ FOCT 1.5 (nogpasaen 3.6).

6 BBEJEH BMEPBbIE

7 NMEPEN3OAHUE. Malii 2019 .

MHdopmanmsa o BBegeHUM B aelicTBue (MpekpalleHun aeiicTBYSA) HacTOoSALWEero cradHgapTa u nsme-
HEHWIN K HEMY Ha TeppuTOpMM YKa3aHHbIX Bbille FocyfapcTB Ny6AnKye TCA B yKasaTenax HaunoHas bHbIX
CTaHJapTOoB, U3aBaeMbixX B 3TUX FrOCyfapcTBax, a Takke B CeTU VIHTepHeT Ha caiiTax cooTBeTCTBY-
IOLLMX HAUMOHa/bHbIX OPraHoB No cTaHAapTu3aLun.

B cnyyaB nepecMoTpa, U3MEHEHNS MU OTMeHbl HACMIALEro cTaHgapTa CooOTBe TCTBYHOLWAs UH-
hopmauumsa 6yaeT ony6anKoBaHa Ha ohuLMasibHOM MHTEepHeT-caliTe MexXrocyfapcTBEHHOIO coBeTa no
cTaHfapTu3auun, MeTposoruy n cepTudukauumn B KaTanore «MexrocygapcTBeHHble CTaH4apThbi»
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BeepgeHune

B 1950 r. caenanun BbIBOA, YTO HOBble UcnosibdyemMbie NMABbI AsBUANCL NPUYNHON CMABHOTO NeHoobpaso-
BaHWA Ha yCTaHOBKaxX OYMCTKM CTOYHbIX BOA. a Takke B pekax. Aapo6Has o4yncTka He Morna B NOJIHOW mepe
cCnpaBuTbCA C UX yaaneHueMm, B page c/lyyaeB yganeHne ocTallbHbIX OpraHM4Yeckux BelwecTB HOCWUIO orpa-
HUYEeHHbI XapakTep. Mpo6nema nocnyxuna TONYKOM ANA UccnefoBaHUin BO3MOXHOCTeWR yaanewus NMABos
13 CTOYHbIX BOf. & TakKXe W3y4YyeHus TOoro, noAfaroTca I OYUCTKE CTOYHbIE BOAbl C HOBbIMU COEAUHEHUAMU,
NPOU3BOAMMbBIMU NPOMBbILINEHHOCTbIO. [NA 3TOro 6bl/IM UCNOMb30BaAHbI YCTAHOBKN, MOAenupytolime asa oc-
HOBHbIX TUMa a’pobHO 6MONOrMYEecKO OYMUCTKM CTOUHbIX BOA (AKTUBHbLIA WA 1 MpouexuBaHue, WU MNpo-
caynBaHune. unbTpaums). bblisio 661 HeuenecoobpasHoO M 3aTpaTHO M3yyaTb KaxAblli HOBbIA mMaTtepuan Ha
KpynHoMacluTabHOW O4YNCTHON yCcTaHOBKe, fiaXe Ha MeCTHOM ypOBHe.

Mogenupytouime yCTaHOBKW C aKTUBHBIM W/IOM, UCXOAS U3 ONUCAHWUIA, MOTYT 6bITb Pa3/InyHbIX pa3mMepoB
no o6bemy, HaunHas ¢ 300 mn go 2000 ma. HekoTopble U3 HUX OYEHb CXOXWU C NOSIHOMAacCLWTabHbIMU YCTaHOB-
Kamu. 6yayum o60pyAoBaHHbIMU OTCTOMHUKAMU ANSA UNa. NofaBaeMoro HacoCom 06paTHO B a3poTeHK: y ApY-
rMX XXe OTCTOWHUKN BOOOLLE OTCYTCTBYIOT, Hanpumep yctaHoBka Swisher [1]. Bbibop pasmepa o6opyaoBaHus
ABMAETCA KOMMPOMMWCCHBIM pelueHneM, C OAHON CTOPOHbI, YCTAHOBKa [O0/KHA ObiTb [OCTATOYHO 6O/bLUOK
ANA ycnewHon mexaHnyeckoin paboTbl, cnpaBnsawoLLeincs ¢ 4ocTaTo4HbIM 06beMOM 06pa3uoB, 6e3 BAMAHUA
Ha pexum akcnayaTtauum, HO C APYroli CTOPOHbI, ee pasMep He A0/KEH O6biTb TaKUM 60NbLWNM, YTO6GbI BO3HUK-
na Heob6xoA4MMOCTb B 60/bLIEM NPOCTPAHCTBE U 6OsIbLIEM KOSIMYECTBE PacxoAyeMbliXx MaTepuanos.

[Ba Buaa obopyfoBaHMA, KOTOpPble LIMPOKO UM C YCNEXOM MCMOMb3YTCA. — 3TO ycTaHOBKM Husmann
(FT'ycmaHa) (2] n yctaHoBkn Porous Pot (nopucTbiii umnnHap) [3, 4). BnepBble UCMONb30BaNUCh 418 U3YyYEHUS
MABOB; MMEHHO VX paccMaTpuBaloT B HaCTOsLWEM CTaHAapTe. [lpyrue Takxe 6bl1uM HalifeHbl y40BNeTBOPY-
TeNnbHbIMK, Hanpumep yctaHoBka Eckenfelder [5). Mo npuynHe OTHOCUMTENbHO BbICOKON CTOMMOCTM U CONPOBO-
Xpawwnx NnpUMeHeHne aHHOro MoAenuvpyoLwero Tecta TpyAHOCTeW napannensHo wna paspaboTka 6onee
NPOCTbIX 1 flelWeBblX CKPUHUHI-TECTOB, fiexalnx B ocHoBe metoga O3CP 301 A—F. OnbIThl, NpoBOAUMbIE CO
MHOTMMK MABamMu 1 pyrumm XMMUYeckumun BelecTBaMu, nokasanu, YTOo Te U3 HUX. YTO NPOLUAN CKPUHUHT-
TecT (T. e. ABNAOTCA 6GbiCTpOpasnaraeMbiMu). Takxke pacnagaroTca U B MOAENMPYOLWLEeM UCnbITaHun. HekoTo-
pble 13 Tex, Yeil pacnaj He Npom3oLlesn B XOf4e CKPUHUHI-TeCTa, 06HapyXuam 3Ty CNOCO6HOCTL B TecTax Ha
BHYTpPeHHe npucyuyto 6nopasnaraemoctb (O3CP 302 A, B), 1 TONbKO HEKOTOPbIE U3 3TOl rpynnbl NpeTepne-
nn pacnag B xoe MOAEeNUpPYOLWEero UCNbITaHUA, B TO BPEMSA Kak pacnaj TeX XMMU4eckux BelecTs, KoTopble
He NpoLuIn YCNewHo TecT Ha NpucyLyo buopasnaraeMocTb, He Habnwhanca u B Tectax cC MofesinposaHmem
(6)-{8].

[Nna HekoTOpbIX Leneli 4oCTaTOYHbIMU ABAAIOTCA UCNbITAHNA C MOAENNPOBaHUEM, NPOBOAVMbIE B OAU-
HaKOBbIX Paboyunx yc/oBuAxX; pesysibTar Npu 3TOM BblpaXaloT Kak NPOLEeHT yAasieH!s ONbITHOro BelecTsa uu
pacTBOpeHHOro opraHuyeckoro yrnepoga (POY). OnucaHue Takoro tecta umeetcs B metoanke O3CP 303 A.
Tem He MeHee, a oTinumMe oT npegwecTytouwero metoga O3CP 303 A [9]. B KOTOPOM OnMcaH TOMbKO OAUH
TN 060pyAOBaHNA AJ11 OYUCTKN CUHTETUYECKUX CTOKOB B CBA3AHHOM pexume, UCNo/b3yLWweM OTHOCUTENLHO
rpybblii MeTof UNoBbIX OTXOA0B (NOTepb), AaHHbIA MeToA npepnaraeT pag Bapuauuii. 34ecb onucaHbl anb-
TepHaTUBHble BUAbl 060pPYA0BAHNA, PEXUMbI 3KCnayaTauuu, yganeHns CTOKOB U MNO0BbIX OTXOA0B (NOTepb).
MeToa oyeHb 65130k k ISO 11733 (10]. KOTOpLIN TWaTeNbHO NMPOBEPAICS B XOA4€e €ro noAroToBkvW, HECMOTPS
Ha TO YTO MeTo/j He NMPOXOAWN NPOBEPKU KPYTOBbIM UCMbITAHNEM.

Ecnu TpebyeTca 6onee ToYHOe onpefeneHne KOHUeHTpaunn onbiTHbIX BELWECTB B BbIXOASALWEM NOTOKE,
Heo6xoaum 6onee 06WMpPHLIA MeTod. Hanpumep, TpebyeTcsa 60s1ee TOYHOE perysimpoBaHue cCKOpoCcTH UI0BbIX
0TX0A0B (NOTEPb) eXeAHEBHO WU B Nepuo BCero UCNbiITaHUsA, YyCTAHOBKM NPM 3TOM A0/KHbI paboTaTb nNpu pas-
NINYHON CKOPOCTM NoTepb. UTO6bI MeTo NONYyYUICAa BCeO6beMIOLWMM, UCMbITAHUA LO/MKHBI NPOBOAUTLCA NPU
ABYX UM TPex pas/inyHbIX nokasaTenax Temnepatypsl, Kak B metoge, onucaHHom bepuem [11], [12] n kpaTko
N3/10KEHHOM B NMpuAoXeHUn A. TeM He MeHee MMelLULMecs 3HaHUA He NO3BONAIT PelunTb, Kakas 13 KnuHe-
TUYeckux mopeneli NoAxXoAuT ANSA onpefeneHua 6uopasnaraeMocTu XMMUYECKON MpoAyKUMM NPU OYUCTKe
CTOYHBIX BOA 1 B BOLHOI cpefe Boo6Le. Vicnonb3oBaHue KMHeTUkn MOHO, npefcTaBieHHOol B MPUIoXeHun A
B KayecTBe Npumepa, orpaHMyeHo; BeLwWwecTBO AO/HKHO NPUCYTCTBOBATb B KOHLUEHTpauum 1 mr/n n Bbilwe, HO.
N0 MHEHWI0O HEKOTOPbIX 3KCMEepTOB, faxe 3To TpebyeT 060CHOBaHMA. TecTbl AN KOHUEHTpauui, KoTopble
60nee nNpaBAMBO OTpaxatT Te. YTO Obl/IM 06HAPYXEHblI B CTOYHbLIX BOAAX, NMPUBEEHbI B NPUIOXeHUN B. HO
3TN TeCTbl U Te. YTO BK/AKYEHbl B NpunoxeHne A, ohopmnaTca B BUAE NPUNOXEHWNI, a He KaK OTAeNbHble
OoCHOBOMoOMararwLme NPUHLUNLE UCMBITAHWUIA.

MeHblle BHUMaHUA yaensawT MOAE/UPYLWUM YCTaHOBKaM C KanesibHbIM (PUbTPOM, BO3MOXHO, MO
npuYnHe UX rpoMO3AKOCTU U MeHbLUe KOMNakKTHOCTM, YeM MOAENUpylLine yCTaHOBKM C aKTUBHbIM UIOM.

\Y
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[xepukom ¢ coaBTopamu [13] 6b11n pa3paboTaHbl YCTAHOBKM C KanesbHbIM hunbTpOM, KOTOpble paboTanu B
cBsizaHHOM pexwume [9]. [13]. AaHHble PUNbTPbLI UMENN OTHOCUTENbHO 60/bLWON pasmep (BbicoTa — 2 M. 06b-
eM — 60 n), n yepes Kaxablihi Tpe6oBanock NponyckaTb CTOKM CO CKOPOCTb 2 /1/4. BoMaHH ¢ coaBTopamu [14]
cMoenupoBanu kanesnbHble 6uonorudyeckne uAbTPbl, BCTABUB BOPCUCTbIE NOJSTOCKN U3 CIOXHOIO NONMadu-
pa B Tpy6y ANvHON 1 M (BHYTPEHHUM gnameTpom 14 mm), npegsapuTenbHO NOrpy3nB NOSTOCKA B KOHLLEHTPU-
pPOBaHHbI akTUBHbIM 1A Ha 30 MUH. ONbITHOE BEL,EeCTBO B KAYEeCTBE eANHCTBEHHOTO NCcTo4HMKa yrnepoga (C)
B pacTBOpe MUHepasbHbIX cOMeil 6b1/10 HanpaB/eHO BHU3 MO BepTukanbHoW Tpybke, oLeHKy ero 6uopasnara-
emMocTu onpegenann namepeHnem (POY) B Bbixoaswem notoke n C02 B BbIXOAAWMM rasu.

MHbiM 06pa3om 6binn cmogenupoBaHbl 6uodunbTpbl, cM. [15]: Ha BHYyTpeHHMe NOBEpPXHOCTM Bpa-
warnwmnxcs TpyboK, HakNOHEHHbIX TOPU30OHTa/IbHO NOA He6ONbWKM Yr0M, NoAaBasMCb CTOKM (NMPUMEPHO
250 mn/u), cogepxalime n He cofepxalime onbITHOE BELECTBO, Yy COGpaHHbIX Xe noTokax onpegensnm POY
n/mnun ykasaHHoe Bel,ecTBo. [laHHbli MeTog onncaH B metoamke O3CP 303 B.

McnbiTaHns MeTogoM MoLennpoBaHns 06bIYHO MPUMEHSIOT K XMMUYECKUM BeLLecTBam, He npowewmnum
npeAsapuTenbHble UCNbITAHUS Ha NOMHYK 6uopasnaraemocTb, HO MPOLWeEeALWNM WUCMbITAHUSA Ha MEePBUYHYIO
6unopasnaraemoctb. B 0cobbix cnyyasx MMUTALMOHHbIE UCMbITAHUA TakkXe NPUMEHAITCA K N0b6bIM Belie-
CTBaM. O KOTOpbIX TpebyeTcs 60Mble MHpopmaLum, 0COGEHHO 3TO KacaeTcs BelwecTB, NPOU3BOAUMbBIX B
60n1bWMNX 06bemMax, NPy 3TOM 06bIYHO UCNONbL3YIOT UCCeA0BaHNe akTUBHOTO nuna.

B HekoTOpbIX cny4dasx TpebyeTca KOHKpeTHas MHOopMaunsa OTHOCUTENBbHO peakuun XMMUYeckoro se-
LecTBa Ha MeTobl OYMCTKN CTOYHbIX BOJ,. BK/lOUalOLMe 6MONNEHKY, & UMEHHO NEPKOISALUMOHHbIE NN Kaneb-
Hble (bMbTPbI, BpalawLwmecs 6MoNornyeckne KOHTakTopbl, NCEBA00XMKEHHbIE CNOW.

\Y|
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M E X O C Y 4 AP CTBEMHHUB 1 C T A HOAWPT

METO/bl UCMbITAHUI XUMUUYECKON NMPOAYKLUN, MPEACTABNAOWEN ONACHOCTb
ONA OKPYXAWLWEN CPEbI

OnpepgeneHne 6uopasnaraemMocTy nNpu a3pobHbIX MeTogax O4UCTKN

Testing of chemicals of environmental hazard. Determination of biodegradability under aerobic treatment methods

Jata BBegeHus — 2014—08—01

1 O6nacTb NnpUMeHeHus

HacTtoawwii ctaHgapT ycTaHaB/ivMBaeT MCNbiTaHusA 6uopasnaraeMocT MeTO4OM MOAENMPOBAHMA Ha
MOAEbHbIX yCTaHOBKaX, NPeAcTaB/SAOLWMNX ABA OCHOBHbIX B/a a3po6HOA 6MON0TMYECKON OUYNCTKM CTOUHBIX
BOJ: @aKTUBHbIM UIOM W punabTpaLmeil.

2 TepMuHbI 1 onpefeneHus

B HacToAleM cTaHfapTe NPMMeEHEHbI cnegyolune TEPMUHbI C COOTBETCTBYHOLWUMY ONpeaeneHnamMmn:

2.1 coxpaHuBWMICA KMHeTMYeckne napameTpbl: KMHETMYeCKMe 3HAYeHus, oTpaxarline ycroBus
cpepnbl, U3 KOTOPOIi GbININ N3BIEYEHBI MUKPOOPraHn3mbl, HE N3MEHSOLWMECSA B X04€e UCCnefoBaHus.

2.2 NMMaHeHTHble KNHeTnyeckne napameTpbl: KnHeTnyeckme napameTpbl, NoNyYeHHbIe B YCN0BUAX
nccnenoBaHus, fgarlmx BO3MOXHOCTb NOJSTHOLEHHOTO Pa3BUTUS CUCTEMbI, CUHTE3UPYIOLW KX 610K, No3BoNANA
cucTtemMe makcmmasibHO BblpacTu.

3 A3pOoTeHKn

3.1 MpuHuun metopa

3.1.1 MeTog npefHasHayeH ANA KOJIMYECTBEHHOrO onpeaeneHns yaaneHns 3arpsasHuteneil n nepesuy-
HOW W/Mnun nonHoi 6nopasnaraeMocT BOAOPACTBOPUMbIX OpPraHMYeCcKnX BelecTB aspobHbIMKU MUKpoOpra-
HU3MaMK B UCMbITATE/IbHbIX CUCTEMAX HEeNpepbIBHOTO AeiCTBUS, MOAENPYIOLWMX NPOLLECC OYNCTKMA aKTUB-
HbIM UIOM.

3.1.2 VcnbiTaHNA NPOBOAAT Ha fBYX yCTaHOBKax, paboTalLmx 04HOBPEMEHHO NPU OA4NHAKOBbIX YCN0-
BMAX. NOA06PAHHBIX B 3aBUCUMOCTU OT Leneli uccnefosarHnsa. CpegHee BpeMs ruapaBimyeckoro 3agepxaHms
CTOYHbIX BOA paBHO 6 4. cpefHuit Bo3pacT mna (Bpemsa 3ajepxaHus nna) — OoT WecTu A0 AecATn gHeli. Un
ypanseTca oAHUM U3 ABYX MeToAOB. iccnefyemoe BelecTBO B KOHLeHTpauumn ot 10 4o 20 mr/n pacTBOpeH-
HOro opraHuyeckoro yrnepoga (POY) pnob6asnsetcs B CTOYHble BOAbl (OpraHuyeckyo cpefy), nogasaemble
TO/IbKO Ha OfHY U3 yCTaHOBOK. BTOpas ycTaHOBKa SBNSAETCA KOHTPO/IbHON ANS onpeAeneHns 6uopasnaraemo-
CTU CaMMX CTOYHbIX BOA,.

3.1.3 B nepuopgunyeckn otbrpaembix npod6ax YaCTUYHO OUYULLEHHbIX CTOYHbIX BOJ ONpefensawnTca 3Ha-
yeHuns POY (npeanoyTuTenbHO) WAM XMMKUYeckas noTpebHOCTb B kucnopoge (XMK). a Takke KOHUEeHTpauus
NCNbITYyemMoro BewiecTsa (ecnm Heo6xo4MMO0) COOTBETCTBYHOLWMM METOA0M B CTOYHOW BOAe, nocTynatLwen ns
ONbITHOI ycTaHOBKKW. MpegnonaraeTcs, YTo pasHuua B 3HavyeHusix POY nnm XMK B ONbITHOM M KOHTPO/IbHOM
aspoTeHkKax 06ycn0BIMBAETCA UCMbITYEMbIM BELLECTBOM UM €ro meTabonutamu. [na Toro 4to6bl onpeje-
NUTb yaaneHne UCNbITyeMoro BelecTsa, 3Ta pasHuua cpaBHUBaeTcs co 3HadyeHuamun POY unum XMK nopasa-
eMOll Ha yCTaHOBKY OpraHn4eckoi cpegpl.

W3paHve ocuymansHoe
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3.1.4 fABieHne 61MopasNoXeHNss MOXHO OTIMYNTL OT 6Moagcopbunn Npyu aHannse BPeMeHHbIX 3aBUCK-
MOCTell yaaneHus BelecTsa, YTo MOXeT 6blTb AONONHUTENLHO NOATBEPXKAEHO NPOBEAEHNEM UCMbITAHUA Ha
NoJiHyto 6uopasnaraeMocTb Ha akk/IMMaTU3MPOBAHHOM WHOKY/ATE, MOJIyYeHHOM W3 YCTAaHOBKMW, cofepxallei
ncnoiTyemoe Beujectso.

3.2 WcnbiTyemoe BOLW,ECTBO

3.2.1 [na KOpPPEeKTHON MHTepnpeTauunm pes3ynbLTaToB HE06X0AMMO onpeAennuTb YNCTOTY UCMbLITYEMOro
BellecTBa, ero pacTBOPMMOCTb B BOJE, NlIeTy4ecTb, CNOCOOGHOCTb K afcopbuun. TecTuposaTtb fetyuyne uam
HepacTBOpMMble BelecTBa HeMb3s, ec/iM TOJIbKO He 6biNn npefnpuHATLl 0cobble mepbl (nMpunoxeHue C).
[lonxHa 6blITb U3BECTHA XMMMYecKasa CTPYKTypa BelwecTBa Uau xoTa 6bl ero amnupuyeckas copmyna gns
TOro, 4To6bLI ONpeaennTb TeopeTuyeckne sHavyeHusa TMK, POY nan XMNK n/munm npoBepuTb UX 3HAYEHUS, NOMy-
YeHHble B X0/e NccnefoBaHuns.

3.2.2 VHdopmMaumusa o TOKCUYHOCTM BelwecTBa A1 MUKPOOPraHM3MOB MOXET 6biTb NOME3HOW NpU Bbl-
60pe ycnoBuii NnpoBefeHNss TECTUPOBAHUS U MOXET ObiTb CyLLEeCTBEHHOW AN NpaBWUIbHOW MHTepnpeTaunn
HU3KUX 3HAYeHNn GuopasnaraemocTu.

3.3 MpoxoAHble 3HaYeHus

3.3.1 CreneHb yganeHus MNMAB npu onpegeneHun nepBnyHoi 6uopasnaraemocTu, osxHa 6biTb 60nee
80 %. Ecnu 3HaveHne B 80 % He gocTuUraeTcsi, MOXeT NPOBOAUTLCA AaHHOE uccnegoBaHne, Npyu 3ToOM CTeneHb
ypanenns NMAB gonxHa 6biTb He meHee 90 %.

B uenom Ans XMMuUYecKnx BeLecTB MPOLEHT yAasleHUs MOXHO MNOMYyYUTb U3 NPUOGANKEHHBIX BblYUC-
NIeHNIt BO3MOXHOI KOHLUEHTpauumn B OKpyXallLein cpese Ana oueHkn 6e3onacHocTu BelwecTBa. PesynbTarhbl
NOAYMHAITCA NPUHLMNY «BCE WUAW HUYero». B page mcnbiTaHWA YUCTbIX XUMUYECKU BeLLecTB MPOLEeHTHoe
yaanexnne PQOY cocTtaBuio cBbilwe 90 % 6osee yuem y Tpex 4eTBEPTbIX BelecTB 1 cBbilwe 80 % 6onee yem
y 90 % BeLecTB, KOTOPble NoKa3ann Kakyw-HUbyb 3Ha4YMMYI0 CTeneHb 6uopassnaraemMocTu.

3.3.2 CpaBHUTENILHO HEMHOIO XUMUYeckux BewecTs (Hanpumep. MAB) NpUCYTCTBYIOT B CTOYHbIX BOJax
B KOHUEHTpaunsax, Ncnonb3yemMbix B JaHHOM uccnegosaHun (okono 10 mr yrnepoga/n). HekoTopble xumunye-
CKMe BeliecTBa NpU TakMX KOHLEHTpauusix MOryT okasbiBaTb NojaBrnsioliee AeicTBUE, KWHETUKA yaaneHus
APYrUX MOXeT OblTb pasfinyHa npu HU3KNX KOHLEHTpauuax. bonee ToyHan oueHKa pasnoXeHUss MOXeT 6biTb
BbIMO/IHEHA C UCNO/Ib30BaHNEM MOANMULMPOBAHHbLIX METOA0B NPU UCNONb30BAHUN PEAaIMCTUUYHO HU3KUX KOH-
LeHTpauuii XxuMmmnyecknx Bewects. MonyyeHHble AaHHble MOTyT 6biITb MCNOMb30BaHbl A1 pacyeTa KOHCTaHT
ckopocTu npouecca. PaboTocnocob6HOCTb HEOOXOANMbBIX 3KCNEPUMEHTAlIbHbIX METO/0B ele He MOSIHOCTbI0
noATBepXAeHa, Takxke Kak 1 He 6bl/Iv MOCTPOEHbl KNHeTUYecKkne Mofenn, onucbiBarwLne peakuumn 6uopasno-
XeHusa (npunoxeHue B).

3.4 BewecTtBa cpaBHeHUA

Ana TOro 4tobbl 6bITh YBEPEHHBIMU, YTO 3KCNMEPUMEHT NPOBOAUTCA NPaBUNLHO, PEKOMEHYeTCA BpeMs
OT BpemeHu MpuBoanTbL ogHOBPEMEHHO € nccneayembolmu BellleoTBamu ucnbiTaHus BewecTs. NoBeAeHne KO-
TOPbIX N3BECTHO.

K Takum coefiMHeHMAM OTHOCATCA afunuHoBasa kucnota. 2-doeHnn deHon, 1-Hadton, AudeHoBas Kuc-
nota. 1-HadhToliHasA kucnoTa.

3.5 BocnpousBoauMoOCTb pe3ynbTaToB UCMNbITAHWUA

OTueTOB, KacalLmnxcs nccnefoBaHunii CnbiTaHU ¢ MogenMpoBaHNeM, 3Ha4YMTe/IbHO MeHblLLEe Mo cpas-
HEHWIO C OTYeTaMu NO MUCMbITAHMAM Ha 6bICTpYH0 GuopasnaraemocTb.

Bocnpon3BogMmMocTb (Mexay O4HOBPEMEHHbIMU UcnbiTaHuaMK) (B npegenax ot 10 % oo 15%) ans wvc-
NbITyeMbIX BeLecTB, pasfioxuelinxcs Ha 80 % nnn 6onee. — xopowas, A1 MeHee pasfiaraembiX BelecTB
pasbpoc pe3ynbTatoB MOXeT 6bITb 60NbLUeE.

Pe3ynbTaTbl, NONyYeHHbIE NPU NPUMEHEHUN ABYX TUMNOB annapaTos, pas3MyalTca He3HaunTenbHo. Of-
HaKo HeKkoTopble BelecTBa 60/siee akTUBHO U CTAbUIbHO pasfiaralnTcs B NPUCYTCTBUN GbITOBLIX CTOUYHbLIX BOA
No CPaBHEHWIO C CUHTETUYECKMMUN CTOUYHBIMU BOAaMK. TakKe C HEKOTOPbIMU NOrPaHNYHbIMMN BelecTBamMmmn Bpe-
M OT BPEMEHU Mosly4yaloT COBCEM HecomnocTaBuMble pe3ynbTaTbl (Hanpumep. 10 %. 90 %) B npouecce Tecta
ONUTENbHOCTLIO 40 AEBATU Hefenb.
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3.6 OnucaHune meToga

3.6.1 TecT-cuctema

3.6.1.1 Cuctema gnsa nNpoBeAeHNs TECTUPOBAHMA OLHOr0 UCNbITYEMOro Bel,ecTBa COCTOUT U3 UCNbITa-
TeNbHOM U KOHTPOJIbHOI YCTAHOBOK.

Korga BbINOMHAKT TONIbKO ONpefeneHHble UcnbiTaHna (nepsuyHas buopasnaraeMocTb), Heobxogmma
TO/IbKO UcnblTaTeNibHasa ycTaHoBKa. OHY KOHTPOJ/IbHYI YCTAHOBKY MOXHO MCMNO/b30BaTh NpW NPOBELEHUN UC-
cnepoBaHuWli Ha HECKOMIbKMX UCMbITaTeNbHbIX YCTAHOBKax, Ha KOTOpble NojaeTcs O4HO M TO Xe BeL,ecTBO Uan
pasnuuHble BewecTBa. B cnyyae conpsxeHus (npunoxeHue D) kaxpasa ucnoltatenbHas ycTaHOBKa A0/HKHA
6bITb 060PYOBaHa CBOEN KOHTPOJIbHOW YCTaHOBKOWA.

3.6.1.2 Cuctema gns npoBefeHUA TeCTMPOBaHMA MOXeT NpeAcTaBnATb CO60i Kak Mogenb cTaHuuu
aspaumn CTOYHbIX BOJ, aKTUBHbBIM U/IOM, TakK U YCTaHOBKY XacmaHa (CM. pUCYHOK 1) unu nopuctblii 6ak (CM. pu-
CYHOK 2). B 060oux cnyyasx pesepByapbl ANA XpaHEHWS CTOYHbIX BOA. MOCTynawLWMX Ha OYUCTKY, W BbiNy-
CKaeMbIX CTOYHbIX BOA A0/MKHbI 6blITb AOCTATOYHOrO pasmepa ANS NOCTYNAeHWs nputoka u hopMupoBaHmsa

CTOKOB. Takxe Heobxo4WMbl HAcOChl 419 [03MPOBaHNSA NOAABaEMbIX CTOYHbIX BOA, CMELLIaHHbIX C PACTBOPOM
UCNbITYEMOro BeljecTBa unu 6e3 Hero.

YctaHoBka XacmaHa (Husmann)

Bo3pgyx
A — Pesepsyap ANns xpaHeHus E — MHeBMaTnyeckuii Hacoc
B — [Jo3upytowuii Hacoc F — Cocyg ansa otéopa
C — Kamepa aapauumn G — Aaspartop
D — OTcTOoliHUK H — Pacxogomep Bo3gyxa

PucyHok 1— O6opysfoBaHue, NPUMEHSIEMOE A/11 OLEHKMN GUOPa3NoXKEHNS

MopucTbiii 6ak

A — Pe3sepByap 4151 XpaHeHus E — Cocypa ans ot6opa
B — [lo3upyowmii Hacoc F — Anddysop
C — lMopwucTblil aspaunoHHbIli pesepByap G — Pacxofomep Bo3fyxa

D — BHeLHW1 HenpoHuuaemsblii cocys,

PucyHok 2 — O6opyfoBaHue, NPUMEHSIEMOE A1 OLEHKM GMOopa3noxXeHns
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3.6.1.3 Kaxpjoe ycTpOACTBO CTaHLMM aspauny CTOYHbIX BOA aKTUBHbIM WOM COCTOUT M3 aspaluoH-
HOro pesepByapa C M3BECTHbIM 06bEMOM NpUMepHO 3 /1 aKTUBMPOBAHHOrO una u cenapartopa (BTOPUYHbIN
OTCTOWHMK), B KOTOPOM COAEPXUTCA NpuMepHO 1.5 N; 06beMbl MOXHO M3MEHATb A0 HEKOTOPON CTeneHun ny-
TeM peryanpoBKM BbICOTbl cenapartopa. MOXHO NCNOMb30BaTh pe3epByapbl pas/inyHbIX pasmMepoB, eC/in OHW
OYHKLUOHUPYIOT C aHANOTUYHBIMWU TMAPABANYECKUMU Harpyskamu.

Ecnn HEBO3MOXHO COXpPaHUTbL TeMnepaTypy B NOMELWeHUN ANA UCMbITaHWI B HYXHOM fuanasoHe, pe-
KOMeHAyeTCs WCMnonb3oBaTb pe3epByapbl A4/ BOAbl C BOAAHOW py6alLKoi W perynupoBKoi TemnepaTtypbl.
Bo3AyLWHbIA MANM AO3UPOBOYHBIN HACOC UCNOMb3YeTCa A8 PeuupkynsaumMm akTUBHOIO una U3 cenapaTtopa B
aspaumnoHHbI pe3epByap, HEMPEPbIBHO UK C MPOMEXYTKaMy Yyepes paBHble NPOMEXYTKN BPEMEHW.

3.6.1.4 Cuctema nopucToro 6aka COCTOUT U3 BHYTPEHHEro NOPUCTOro LUUANHAPA C KOHUYECKUM [HU-
weM, yagepxumsaeMoro B 60sblueM pe3epByape aHasiorMyHoi popmMbl, HO U3rOTOB/IEHHOM W3 BOLOYMNOPHOTO
nnacTmMaccoBoro maftepuana.

Mopxoasawmm maTepunanom AN NOpUCTOro pesepByapa ABAAETCA NOPUCTbIA NOANITUIEH C Makcumarb-
HbIM pa3mepom nop 90 MKM ¥ TOMLWMHON 2 MM. BbligeneHne nna m3 06paboTaHHOl opraHnyeckoi cpepbl
OCHOBAHO Ha pas/INYHOM MPOXOXKAEHNN CKBO3b NOPUCTYIO CTEHY. Bbinyckaemble CTOYHbIE BOAbI cobuparTcs B
KO/IbLLEeBOM MPOCTPaAHCTBE, OTKyJa OHW BTEKalT B OTOOPHbLIN YaH. Ocafku He o6pasyloTcs, U. cief0BaTesbHoO,
OTCYTCTBYET PeLupKyIauMa akTMBHOTro naa. Bca cuctema MoXeT MOHTMPOBATLCA B BOASIHON BaHHe C TepMo-
cTaTuyeckum ynpaeneHueMm. Ha HavanbHbIX aTanax nopuctble 6akm 6/0KMPYIOTCA M MOTYT NepenosiHATbLCS.
B Takom cnyyaB 3aMeHUTE BHYTPEHHIO NOPUCTYIO 06LIMBKY YACTON O6LIMBKON, B NEepBYI0 oyepeab OTkayas
cUoHOM 1 M3 6aka B YNCTOE BEAPO U yAa/IuB 3aCOPEHHYI0 BHYTPEHHIOI 06WUBKY. Moc/e cMblBaHUSA HENPO-
HULLAEMOro HapyXHOro UUAnHApa BCTABASAT YNCTYIO BHYTPEHHIO O6LINBKY U 3aKkauynBaloT 06paTHO aKkTuB-
HblI UN B 6ak. /1060l un, ocTaBWMWIACA HA CTEHKAX 3aCOPEHHONM BHYTPEHHel 06WNBKN, Takke TwaTenbHO CUn-
walT 1 nepeHocAT B 6ak. B nepBylo ouepefb YNCTAT 3aCOpPUBLUMECS BAKN TOHKON CTpyelt BOAbI 415 yAaeHus
OCTaBLUeroca una u norpyxeHvem B cnabblii pacTBOp rmMnoxnoputa HaTpus, a 3atem B BOAY C NoC/AeAyoWwmum
nonockaHnem BOAOMN.

3.6.1.5 Ana aspauuu aKTUBHOIO Wa B as3paLnoHHbIX pe3epByapax 06enx cuctem TpebylTcs Noaxo-
AfilMe TeXHONOornyeckne npuembl, HanpumMep CUHTepUpoBaHHble KY6ukn (AN MY3NOHHbIE KaMHWN) K CXaTblit
BO34yXx. MNMpn HE06X04MMOCTU BO3AYX OUMLLAIT NPONyCKaHWeM Yepe3 COOTBETCTBYHOLW NI (hUNbTP U KOHAUL KO-
HUpYIOT. Yepes cuctemy JOKHO NPOXOANTL AOCTATOYHOE KONMYECTBO BO3AyXa 418 NoAAepX)aHna asapobHbIX
YCNOBWIA 1 COXPaHEHWS X/T0NbEB akTUBHOrO Ma BO B3BELWEHHOM COCTOSIHWW B TeYeHWe BCEero BPeMeHMu uc-
nbliTaHns.

3.6.2 dunbTpoBanbHble YyCTAHOBKM UNW LeHTpudyra

YcTpoiicTBa 4N dunbTpaymm o6pasyoB ¢ MeMO6paHHbIMU huabTpammn ¢ NOAXOAALW el NOPUCTOl CTPYK-
Typoli (HOMUHanbHbIM guameTp nop coctasnset 0.45 MKM). yepe3 KOTOpble NPOXOASAT PacTBOPMMbIe OpraHu-
yeckme coefjMHEHNA W BblAeNnsaeTca opraHMyeckunii yrnepos B MMHUManbHOW BenuunHe. Ecnm ncnonb3ytcs
hnAbTPbI, KOTOPbIE BbIAENAT OpraHM4yecknii yrnepos, npomMbiBaiTe uabTPbl OCTOPOXHO, UCMONb3YS rops-
4yl BOAY ANA yAaneHus BbllienavynBaemMoro opraHuyeckoro yrnepoga. B kauyecTBe anbTepHaTWBbl MOXHO
ncnonb3oBaThb LeHTpudyry, cnocobHyto pabotats npu 40 000 m/c2.

3.6.3 AHanntnyeckada annapartypa

YcTaHoBKa Heobxoauma Ansa onpefeneHns:

- pacTBOpeHHOro opraHuyeckoro yrnepoga (POY), obuiero cogepxaHus opraHuyeckoro yrnepoga nam
XMMUYeckoin notpebHocTn B kucnopoge (XMK);

- BelecTB, ecnu TpebyeTcs;

- B3BelUeHHbIX TBepAbIX YacTul. pH. cogepxaHua kucnopoga B BoAe;

Temnepartypbl, KNCIOTHOCTA W LWENOYHOCTU.

- aMMOHUSA, HUTPUTOB W HUTPATOB, €C/IN UCMNbITAHWE NPOBOAUTCA B YC/IOBUAX HUTPUMDULUPOBAHUSA.

3.6.4 Boga

3.6.4.1 BopgonpoBogHas Boja fo/kHa cogepxaTtb POY meHee 3 mr/n. Heobxognmo onpefennTb Lwe-
JIOYHOCTb. €C/IN OHAa He U3BecTHa.

3.6.4.2 [lenoHnsoBaHHas Boja [0/KHa cofepxaTb POY meHee 2 mr/n.

3.6.5 OpraHunyeckas cpepga

B kauecTBe opraHuyeckoii cpefbl 4oNyckaeTcsl UCNOMb30BaHWe CUHTETUYECKNX CTOYHbIX BOfA. GbITOBbIX
CTOYHbIX BOA UK UX CMECH.

Kak 6b110 yka3aHo B (8, 12]. ncnonb3oBaHne TOMbKO GbITOBbIX CTOKOB 4acTO BeAeT K YBE/IMYEHHOMY
NPOLEHTHOMY yAaneHno pacTBOPEHHOro opraHnyeckoro yrnepoga (POY), 6bITOBble CTOKM gaxe Mo3BONAIT
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yAanaTe n 6uopasnaraTb HEKOTOpPble XMMWYEckue BellecTBa, He sBAsWMecs 6uopasnaraeMbiMu Npu Uc-
noNb30BaHUN OAHUX NULb CUHTETUYECKNX CTOKOB B Xofe Tecta OECD. lNocTossHHOE unu npepbiBatoLieecs
fobaBneHne 6bITOBbIX OTXOA0B 4acTO CTabuAM3npyeT akTUBHbIM U, a Takke ynydwaeT ocaxieHne, YTo sB-
nseTcs 3HaYMMOl CNOCOGHOCTbLIO. VIMEHHO MO3TOMY PEKOMEHAYIOT NPUMEHEHNE 6bITOBbIX CTOKOB.

PekomeHayeTca UCNonb30BaTh 6bITOBbIE CTOYHbIE BOAbI, TakK Kak:

- UCMOJSIb30BaHNe TONIbKO 6bITOBbLIX CTOUYHbIX BOJ 4aCcTO CNOCOGCTBYET YBE/IMUEHUIO NPOLEHTa yaaneHus
POY u pgaxe npuBoAMUT K yAaneHNo n 6MopasfioxXeHno HEKOTOPbIX XUMUYECKUX BeLLecTB, KOTOpPble He pas-
naratwTcs noj AelicTBMEM MUKPOOPTraHM3MOB NPU UCMO/b30BaHUN CUHTETUYECKUX CTOUYHbIX BOA:

- NOCTOSAHHOE WK nepuojuyeckoe aobabneHne ObITOBbIX CTOYHbIX BOA YacTO CTabunusmpyeTt akTus-
HbIA U, BKIOYasA BaXHOe CBOWCTBO XOPOLLEro ocegaHus.

N3MepslT KOHLEeHTpaLmMio pacTBOPEHHOTO OPraHM4yeckoro yrnepoga Wam XMMuyeckyto noTpebHocTb B
Kncnopoge B KaxAoin HOBOM f03e OpraHuyeckol cpeabl.

Heo6x04MMO 3HATb KMCMOTHOCTb MW LLENOYHOCTb OpraHuyeckoll cpedbl. Ecnn ypoBeHb KMCNOTHOCTM
UAN LWeNO0YHOCTN HU3KWIA, TO BO BPEMS UCMbITaHUS 415 noffepxaHus pH Ha ypoBHe npumepHo 7.5 + 0.5 B
aspauMoHHOM pe3epByape MOXeT noTpeboBaTbcA fo6GaB/eHNe B OpraHuyeckyto cpefy nogxoasiwero 6ydgep-
HOro BeljecTsa (Hanpumep, ABYYINeKUCN0ro HaTpua unu gurngpodocdara kanuns).

KonuyecTtBo gob6asnsaemoro 6ydepHoro Bewectsa u Bpema gobaBsieHns Heob6xoguMmo onpenensiTb B
KaxAoM oTAesbHOM cnyyae. Ecnv ncnonb3yTca cMecn (HenpepbiBHO uan nepuoguyeckun). POY (nnm XMK)
CMeCH A0/KEH COXPAaHATLCA paBHbIM NPUBNN3NTENIbHO NOCTOAHHOMY 3HAYEHUI0, Hanpumep Npu NomMoLu pas-
6aBneHnsa ¢ BOAOM.

3.6.6 CuHTEeTMYeCKMe CTOUYHbIE BOAbI

3.6.6.1 Ha kaxablii NMTp BOAONPOBOAHON BOAbI HEOOXOAMMO PacTBOPUTh:

- nentoH — 160 wr;

MSICHOW 3KcTpakT — 110 wmr;

MouyeBuUHY — 30 Mmr.

06e3BOXEHHbIi BTOPUYHBII KACNbI dhochopHOKMCALIN Kanuii (K2HP04) — 28 wmr.
xnopucTblii Hatpuii (NaCl) — 7 wr;

perngpat xnopuctoro kanbuua (CaCl2 2H20) — 4 wr;

rentarugpat cynbat marinsa (Mg2S04 « 7H20) — 2 wr.

[laHHble CUHTeTUYecKne CTOYHble BOAbl ABMAKTCA MPUMEPOM W COAEpXaT CPeAHIo KOHLEeHTpauuio
pacTBOPEHHOro OpraHM4Yeckoro yrnepoga B CTOYHbIX BOAAX, MOCTYMaloLWMX Ha OUYUCTKY, PaBHYK MPUMEPHO
100 mr/n.

B kayecTBe anbTepHaTUBbI BO3MOXHO UCMOJIb30BaHWE APYrMX COCTAaBOB C NPUOGIN3NTENIbHO aHanorny-
HOli KOHUeHTpaunei POY. koTopble 6/1MXe K peasbHbIM CTOYHbIM BOAaM.

Ecnn noTpebyloTcs MeHee KOHLEHTPUPOBaHHbIE CTOYHblIE BOAbI, NOCTynawLmne Ha o4ncTky, Heobxoam-
MO CMellaTb CMHTeTUYeCcKMe CTOYHble BOAbl, HaNnpumMep B COOTHOWeHUU 1:1. ¢ BOLONPOBOAHON BoAOK AN
noly4eHns KOHLEeHTpaLumn, paBHoli npumepHo 50 mr/n.

Bonee HM3Kas KOHLEHTPaLuusa CTOUYHbIX BOA. NOCTYNalLWmnX Ha 04nCTKY, 6yaeT cnoco6CcTBOBATb yyllemMy
POCTY HUTPUMULUPYIOLWNX OPraHN3MOB, U flaHHOE U3MEHEHUE [O0/IKHO UCNO/b30BaThbCA, ec/n noTpebyerca
n3yyeHne MOAeNMPOBaHNA CTaHLMI A1 OUYUCTKM HUTPUDULMPYIOLUX CTOUYHBIX BOA,.

CUHTEeTUYECKMe CTOYHble BOAbl MOXHO MPUrOTOBUTL HA OCHOBE AUCTUNUPOBAHHON BOAbI U XPaHUTbL B
KOHLEeHTpMpoBaHHOM BuAe npu Temnepatype npubnusuntensHo 1 °C go ogHon Hepenu. MNMpu Heo6XoANMMOCTH
nx pasbaBnswT BOAONPOBOAHON BOAON. {flaHHasA cpefa ABAAETCSA HeyAOBNeTBOPUTENbHOW, Tak Kak KOHLeH-
Tpauus asoTa O4YeHb BblCOKas, CofepxaHue yrnepoga oTHOCUTE/IbHO HU3KOe, B 3TOM Cryyae cregyeT fob6as-
natb 6onbliee konnyecTso hochaTta Kak 6ydepHoro BewecTea n 6onbliee KOIMYECTBO NENTOHA.)

3.6.7 bbITOBbIEe CTOYHbIE BOAbI

EXxeAHeBHO NCNOMb3YIOT TOMIbKO YTO CO6GPaHHbIE OTCTOABLUINECA CTOYHbIE BOAbl U3 BOAOOUYUCTHbIX CTaH-
Lu1iA, B KOTOpble NOCTynawT NpeuMyLecTBeHHO ObITOBble CTOYHble BOAbl. OHU AO0MXHbI cobupaTbcs A0 nep-
BMYHOTO OCaXAEHUS M3 NPOMbIBHOTO KaHana NepBMYHOrO OTCTOMHUKA WAW M3 NUTAlOWeER NNHWUK K CTaHLuu
aspauunn CTOYHbIX BOJ aKTUBHBIM UAOM. OHU He AO/KHbI coAepXaTb KPynHbIX YacTul,. CTOUYHbIe BOAbl MOTYT
MCNONb30BaTbCA NOC/Ne XpPaHEHUA B TeYeHUe HeckoNbkuX AHeli (HO B LenOM AaHHbIli CPOK He AO/KeH npe-
BbllWaTb CEMU AHEI) Npu Temnepatype npumepHo 4 BC. ecnu 6yaeT NoATBEPXAEHO, 4To POY (unu XMK) He
6bl1 CUNBHO CHUXEH (T. e. MeHoe 20 %) BO Bpems XxpaHeHusa. [lna orpaHnYyeHus HapylweHuii B cucteme POY
(nnn XTK) kaxaoil HOBOM napTuu [O/KEH perynnposaTbCs nepep WCMnosb30BaHMEM [0 COOTBETCTBYHOLLEro
NOCTOSAHHOTO 3HAYeHUs, Hanpumep nNpy NomMmolwu pasbaBneHna BOAON.
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3.6.8 AKTUBHbI un

Co6upaloT aKTUBHbIM UN ANA UHOKYNALWUW U3 a3paunoHHOro pesepByapa Xopowo YHKLMOHUpPYOLW e
cTaHLMy Mo OYUCTKe CTOYHBIX BOA UK U3 paboTtatowero B nabopaTopHbiX Macwtabax aapoTeHka, obpabdatbl-
BaloLLEero NpeMMyLLecTBEHHO 6bITOBbIE CTOYHbIE BOAbI.

3.6.9 KoHUeHTpMpoBaHHbIE PacTBOPblI UCMbITYEMOro BOLWeCTBa

3.6.9.1 [lna BewecTB C A0CTATOYHOW PacTBOPMMOCTbI TOTOBAT KOHLEHTPUPOBAHHbIE PacTBOPbI Npu
COOTBETCTBYOLWMNX KOHLEHTpauunax (Hanpumep, oT 1 4o 5 r/n) B ,EMOHN30BAHHOI BOAE AN MUHEPANbHON Ya-
CTW UCKYCCTBEHHbIX CTOYHbIX BoAax (MHopMaLumnio 0 HepacTBOPUMbIX U N1eTYHYUX BELEeCTBaxX CM. B NMPUIoxe-
Hun C). OnpegensaoT POY n obwee cogepxaHne opraHn4ecKkoro yrneposa KoOHLEHTPMPOBAHHOIO pacTeopa u
NOBTOPHO BbINOTHAT U3MEPEHUA ANA KaXA0N HOBOW napTuun. Mpu HaNNYMM pasHULbl MeXay PpacTBOPEHHbIM
opraHMyeckum yrnepofom u obwum cofepxaHnem opraHuyeckoro yrnepoga 6onee 20 % npoBepsaT BOLO-
pacTBOPUMOCTb UCMbLITYEMOro BeliecTsa. UTobbl onpefennTs, 4OCTATOYHO /I XOPOLIO MPOXOAUT BOCCTAHOB-
neHune (06bIYHO MOXHO OxumaaTb 6onee 90 %), cpaBHMBAKT 3HavYeHne POY M KOHUEHTpauu MCNbITYyeMoro
BelecTBa, M3MepsemMoro cneynanbHbiM METOA0M aHann3a KOHLEHTPUPOBAHHOIO pacTBopa, C HOMUHAbHbLIM
3HayeHueM. Mpy AUcNnepcumn MOXHO UCMNOMb30BaTb PACTBOPEHHbIN OpraHUYeckuii yrnepog B kauyecTBe aHanu-
TUYECKOro napameTpa uan BO3MOXHO WCMNONb30BaHWeE TOIbKO ONpeaesieHHoro aHaaMTuyeckoro meTtoga ans
aHanusa ucnelTyemoro BewecTtsa. pu gucnepcun Tpebyetcs LeHTpudyrnposaHne obpasuos. JnsS kaxgoin
HOBOW NapTuy Heo6xoAnMOo n3mMeputb POY. XMK nnn npoBectn aHann3 cogepxaHusa UcnbiTyemoro Beliecrsa
cneynanbHbIM METOAO0M.

3.6.9.2 OnpepensaT pH KOHUEHTpMpOBaHHOro pacrtesopa. Ero npegesnbHble 3HavyeHUs ykasbiBalT Ha
TO. YTO Aob6aBneHne BelecTBa MOXeT B/INATb HA pH akTUBHOrO Waa B cMCTeMe 418 NPOoBeAeHNs UCnbiTaHWiA.
B aTOM cnyyae HeNTpanu3yloT KOHLEHTPUPOBAHHbLIA pacTBOp A4NA nonyyeHusa pH. pasHoro 7 + 0.5, He3Hauu-
TeNbHbIM KOMYECTBOM HEOPraHW4yeckoin KUCNOTbl UAN HEOPraHM4Yeckoro OCHOBaHMWA, HO He [0MycKakT Bbl-
nafeHusa UcnbiTyemoro Belectsa B 0CafokK.

3.7 Mpouepypa

OnucaHne npoueaypbl NpeacTaBNeHo A8 CTaHUWA aspauun CTOYHbIX BOA akTUBHLIM WMOM, KOTOpas
[0/KHA 6bITb HEMHOTO afanTupoBaHa AN1a CUCTeMbl NOPUCTOro Haka.

3.7.1 ToprotoBka MHOKYy/OMa

3.7.1.1 B Havane ucnbiTaHWs BBOAAT B CUCTEMY AN NPOBEAEHUA UCMNbITAHWI aKTUBHbIA UA WAW UHO-
KY/lOM. cofepXaluii HU3KY KOHUEHTpauuio MUKPOOPraHM3MoB. [lepxaTt MHOKY/IlOM B a3pupoBaHHOM Buge
npu KOMHaTHOWN TemnepaType 40 Tex Nop, NoKa OH UCNO/b3YeTCA, U UCNOMb3YIOT ero B TeyeHne 24 4. B nepsom
cny4yae 6epyT obpasel, akTUBHOrO una u3 pesepsyapa A8 aspaunn 3 HeKTUBHO PYHKLNOHUPYIOLL e CTaH-
LM 6MOMOTMYECKON OYMUCTKM CTOYHBIX BOL UM cTaHuuu nabopaTopHoit 06paboTKM, B KOTOPYK MOCTynawT
npenMMyLLecTBEHHO 6bITOBblE CTOYHblE BOAbl. NS MOAENUPOBaHUA HUTPUAUUMPYIOLWNUX ycnoBuii 6epyT un
N3 CTaHUMUWU OYUCTKA HUTPUPULMPYIOLWNX CTOYHbIX BOA. OnpefensaiT KOHUEHTpaLnio B3BELIEHHbIX TBEPAbIX
yacTul, . Npy Heo6XoAMMOCTU, cobmpaloT U Tak. YTo6bl 06beM, Ao6aBnsieMblii B cUCTEMY A/151 NPOBeAeHNs
UcnbITaHnii, 6bl1 MUHUMaNbHbLIM. MPOBEPAIOT, YTOGLI HaYa/lbHasA KOHLEHTpaLmMa Cyxoro BelecTsa cocTaBns-
na npumepHo 2.5 r/n.

3.7.1.2 Bo BTOpOM criyyae ucnonb3yiT oT 2 4o 10 M/I/J1 BbinyckaeMbiX CTOYHbIX BOA U3 CTaHL MK 6GUoNoru-
YeCKO OYMCTKM BbITOBbLIX CTOYHBIX BOJ, B KAYECTBE MHOKY/OMa. [1A nonyyeHns MakCumMasibHO pasHbiX 06pas-
LoB GakTepuii MOXeT 6biTb NONE3HbIM A06aBUTb UHOKY/IIOM U3 APYTUX NCTOYHUKOB, HaNnpMMep NOBEPXHOCTHbIX
BoA. B aTOM cnyyae akTMBUPOBaHHbLIN UN ByAeT pa3BMBaTbCsA U pacTu B CUCTEME ANA NPOBEAEHUA UCMbITaHUNA.

3.7.2 [o3npoBKa opraHu4yeckoi cpepasbl

3.7.21 MpoBepslT eMKOCTK C NocTynakwwWwmnmMm 4158 OYUCTKU U BbINyCKAEMbIMU CTOYHLIMU BOgaMU
60npoBOAbl. BeAylime OT pe3epByapoB C NOCTynawlWuUMM Aas OYUCTKM CTOYHBIMU BOAAMU K pesepByapam C
BblMyCKaeMbIMWN CTOYHbIMW BOAAMU, UX TULATE/IbHO YNCTAT C LeNblo yaaneHna MUKPOOHbIX KONIOHUIA B Havyane
1 BO BpeMs NPOBeAEHUSA UCNbITaHWUA. YCTaHaBNMBaOT CUCTEMbI 418 NPOBEAEHNA UCNbITaHWI B NOMELLEHUN,
rae KoHTponupyetca Temnepatypa (06bl4HO B npegenax oT 20 *C go 25 °C) nav Mcnonb3ylT UCnbiTaTesbHble
YyCTaHOBKM C BOASAHOW py6alkoil. FOTOBAT A0CTATOYHbIN 06bEM HEO6XO0AMMON opraHuveckoin cpepbl. N3Ha-
YyanbHO 3anofiHAT pe3epByap A9 aspauuu 1 cenapaTop OpraHWYecKoil cpefoi n fo6aBNAT UHOKYOM.
3anyckatT npouecc aspayuu Tak. 4To6bl U1 HAXoA4WACA B BUAE CYyCNEH3UN 1 B a3pO6HOM COCTOAHUK, 3aTeM
HauyMHaT A03MPOBKY MOCTYNAKLWMUX HA OYUCTKY CTOYHbLIX BOA W pPeLupKynauuio oceswwero una. [o3upyoT
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opraHu4yeckyl cpefy W3 pes3epByapoB A/ XpaHeHWs B pe3epByapbl A8 aspauun UcnblTaTeNlbHON U KOH-
TPO/IbHOW YCTAHOBOK U cOGMpaloT COOTBETCTBYIOLME BbiNyCKaeMble CTOYHbIE BOAbl B @HaN0rMyHble pe3epBy-
apbl AN xpaHeHua. 118 NonyyeHUs HOPMasnbHOro BPEMEHU TMAPaB/INYECKOro 3ajepxXaHnsa CTOYHbIX BOJ, Ha
OYMCTHOM COOPYXEHUUN, paBHOrO 6 Y. opraHnyeckasa cpefia fo/KHa 3akaunsatbCs co ckopocTbio 0.5 n/y. Ana
NOATBEPXAEHUA OAHHON CKOPOCTU M3MEpPSIOT eXeAHEeBHbli 06beM opraHuM4eckoil cpefbl, OTMeYas yMeHb-
lweHne 06bEMOB cpefbl B pe3epByapax A5 XpaHeHusa. [ipyrne pexumbl 403UPOBKN 6yAyT Heo6xoauMbl ANA
onpefeneHnsa pesynbTatoB NEPUOANYECKOr0o BbiNyCKa U «y[apHOi» Harpy3ku XMMUYECKUX BeLLecTB.

3.7.2.2 Ecnn opraHunyeckas cpefa noArotossieHa 408 UCNOMNb30BaHWS Ha nepuop 6osee 0fHOIO AHA,
C Uenblo npefoTBpalleHnss MUKPOBGHOro pocTa U 61MopasfiokeHns BHe UCMblTaTeNlbHbIX YyCTaHOBOK HEO6XO-
AUMO oxnaxpaeHve npu Temnepatype npumepHo 4 °C unu gpyrve nogxoasiwime metoabl coxpaHeHus. Ecnu
MCNOMb3YIOT UCKYCCTBEHHbIE CTOYHbIE BOAbl, MOXHO FOTOBUTb U XpPaHWUTb KOHLEHTPUPOBAHHbLIA pacTBop npu
Temnepatype npumepHo 4 °C (Hanpumep, gecaTukpatHas obblyHan KoHUeHTpauus). Mepen ncnosib3oBaHnem
[AaHHbIl/i CKOHLEHTPUPOBaHHbI pacTBOP MOXHO XOPOLLO NepemellaTb C COOTBETCTBYWOLWMUM 06beMOM BOAO-
NPOBOAHOW BOAbI; B KA4eCTBe anbTepHaTUBbLI €10 MOXHO 3aKaymBaTb HANpPsAMY, HO NpY 3TOM BOAONPOBOAHAA
BOJa 3aKkaunBaeTcs OTAesbHO.

3.7.3 [lo3npoBKa UCNbLITYeMOro Bew,ecrsa

3.7.3.1 [lo6aBnsitoT HEO6XOAMMbIA 06BEM KOHLEHTPUPOBAHHOIO pacTBOpa MCMNbITYyeMOro BeliecTsa B
pe3epByap 418 XpaHeHMa NocTynawLwWwmnx Ha OYMCTKY CTOYHbIX BOA WX A03UPYIOT ero HenocpeaCcTBEHHO npu
nomMoLiu cneymnanbHOro Hacoca B pesepsyap A1 aspaunu.

O6bluHan cpefHAA KOHLUEHTpaLuna UCNbITYeMOro BelecTsa B NOCTynalwLWmx Ha 0O4YNCTKY CTOUYHbIX BOAax
[onxHa cocTaBnAaTb oT 10 o 20 Mr/n pacTBOPEHHOTO0 OPraHMYeckoro yrnepoja ¢ MakcumasnbHOW KOHLeHTpa-
umei He 6onee 50 mr/n.

Ecnn BofopacTBOPMMOCTb UCMbITYEMOrO BELLeCTBa HW3Kasa UAW eCnnm 0Y4EeBUAHO TOKCMYyeckoe BO3fel-
CTBME. YMEeHbLIAT KOHLUEeHTpauuio 4o 5 mMr/n pacTBOPEHHOrO OPraHNYyeckoro yrinepoga Wau faxe Huxe, HO
TO/IbKO €C UMeeTCs U BbIMOSHAETCA NOAXOAALWMNIA creynanbHblii aHanuTuyecknii meToa (gUCneprupoBax-
Hble UCMbITyeMble BellecTBa, NA0X0 pacTBOpMMble B BoAe, MOTyT f06aBNATbLCA NpU NOMOLWM cneyuanbHbIX
cnoco60B 403MPOBKU, Npunoxexune C).

3.7.3.2 HauunHatwoT fob6aBnieHne NCcnbiTyeMoro BelectTsa yepes nepnog, npu KOTOpom cuctema crabunu-
3upyeTcs M ahheKTUBHO ocyllecTBaseTcs yganeHne POY 3 opraHuyeckoli cpegbl (npumepHo 80 %). Mepepg
fob6aBneHWeM UCMNbITYeMOro BellecTBa HEO6XOAMMO NPOBEPUTH, YTO BCE YCTAHOBKM paboTalT 04MHaKOBO
3(pheKTUBHO; B NPOTUBHOM criyyae 418 AOCTUXEHUSA O4UHAKOBOM 3PP eKTUBHOCTH paboTbl YCTAHOBOK MOXHO
cMmewaTb OTAe/ibHble NOPLMK 1Ua U NOBTOPHO pacnpefeninTb paBHble 06beMbl Ha OTAe/IbHbIe efnHuLbl. Mpu
MCNoMb30BaHUN MHOKy/lOMa (NpuMepHo) 2.5 r/n (Cyxoli BeC) akTUBHOTO uaa UCMnbiTyemoe BelecTBO MOXeT
[06aBNATLCA B Ha4Yane UCMbITaHWA, Tak Kak C caMoro Havyana npu npsamMom go6aBneHnn Bo3pacTaroL,ero o6s-
eMa ecTb MPeVMyLecTBo B TOM. YTO aKTUBUPOBAHHLIA U MOXET nydylwe afanTupoBaTbCA K UCMbITYyEMOMY
BewecTBy. Kakum 6bl CocoO60M HU [06aBNAOCL UCMbITYEMOE BelecTBO, PEKOMEHAYyeTCs, YToObl COOTBET-
CTBYIOLLMNI pacxof n/mnn o6bembl B pesepByape(ax) 418 XpaHeHUss U3MepsINCh Ha perynsipHoli OCHOBe.

3.7.4 O6paboTka aKTUBHOrO nna

3.7.4.1 Bo BpemMsA NpoBefeHUA UCNbITAHUA KOHLEHTpauus akTMBHOIo una obblYHO cTabunusunpyeTtcs
B npegesnax, He3aBUCMMO OT UCNONb3YyeMOro UHokyatoma. ot 1 go 3 r/n (cyxoit Bec) B 3aBUCMMOCTM OT Kaue-
CTBa M KOHLEHTpaLum opraHnu4yeckoin cpefbl, peXxumoB paboTbl, xapakTepa NpucyTCTBMA MUKPOOPraHU3mMoB
1 BO34elCTBMA NCNbITYEMOro BellecTsa.

3.7.4.2 TpoBepsAT B3BELWEHHble TBEpAble YacTuubl B pe3epByapax ANa aspauunm He MeHee OfHOro
pasa B Hefeso 1 yaanatoT U30bITOUHbIA akTUBHbIM WA ANA NOAAEPXKAHMA KOHLEHTpauuu Ha ypoBHe oT 1 o
3 r/n (cyxoit Bec) NMb0 yaepxuBalT cpefHuii BO3pacT akTUBHOTO maa npu NOCTOAHHOM 3Ha4YyeHUU 06bIYHO
B Npejenax oT WecTn A0 AeCATH fHel.

Mpumep — Ecnu BbiGUpaeTCs BpeMs yLepXUBaHUS Wna, paBHOE BOCbMU AHAM, €XeAHEeBHO yAansawT
1/8 yacTb 06bemMa aKTWBHOIO Wna B pes3epByape AN aspayun v BbIGpacbiBald T ero. BoINOMHAW T 3TO exe-
OHEBHO UMK, NpeAnoYTUTeNbHO, NoCpesCTBOM aBTOMATMUYECKOro Hacoca NepuoAnYeckoro geicTaus.

Mpy coxpaHeHUn NOCTOSAHHOM KOHUEeHTPpauy B3BELWEHHbIX TBEPAbLIX YACTUL, (MM B OTPaAHUYEHHbIX Npe-
fAenax) Bpemsi yaepXuBaHusa Una He CoXpaHseTcs NOCTOSHHLIM U ABNseTcs paboyeil nepemMeHHoO, koTopas
onpeaenser 3HayeHne KOHLEeHTpaLuy UCNbITYEMOro BEeLWecTBa B BbliMyCKaeMblX CTOYHbIX BOAAX.
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3.7.4.3 B Te4yeHue NpoBefEeHNS UCNbITAHUA yAANAT KaKk MUHUMYM KaXAblii AeHb n060i un, cobpas-
Wniica Ha CTeHKax pesepByapa Ana aspauuum U B cenapartope, 418 NOBTOPHOro pecycneHagumposaHus. Mpo-
BEPAIT W YUCTAT PerynspHo Bce Tpy6bl, 4TOOGLI He AONYCTUTb o6pas3oBaHWs GUONNEHKU. PeunpkynupyrT
oceBLIMIA M U3 cenapatopa B pe3epByap A/ aspauyuu, NpefnoyTuTesIbHO MpU NOMOLM MEepUoANYEeCcKoro
oTKaymBaHusA. B cucteme nopmucToro 6aka peumpkynsauma He ocylwecTsaaeTca, NoaTomy cnegyet obecneunTtb
YUCTKY BHYTPEHHUX 6aKoB [0 yBeNnyeHna obbema B pesepByape.

3.7.4.4 TInoxoe ocepaHve 1 noteps una MOryT BO3HUKHYTb B yCTaHOBKax XacmaHa. 9TO MOXHO ucnpa-
BUTb. BbINOJIHSASE OAHO UM HECKO/IbKO AENCTBUIA NapanienbHo ¢ UCNbITaTeNIbHbIMU Y KOHTPO/IbHBIMU YCTAHOB-
Kamu:

- CBeXWI un unu hnokynsaHTel (Hanpumep. 2 mMa Ha pesepByap ¢ 50 r/n FeCI3) MOXHO f06aBNATbL Ha
perynsipHoii OCHOBE, HanpVMep exeHeaelbHO, HO He JonyckaTb peakuuu ucnsityemoro Belectsa ¢ FeCl3un
o6pasoBaHua ocajka:

- NMHEBMOHACOC MOXHO 3aMeHUTb NepucTanbTUYeCKUM HACOCOM, C MOMOLLbI0O KOTOPOro OCYLecTBASeTCA
NOTOK PeuupKynaLumu nna, npuban3nTenibHO paBHbI NOTOKY NOCTYNAaLWMX HA OYUCTKY CTOUYHbIX BOA. KOTOPbIi
6yaeTt ucnonb3osBatbCs. MNpu 3TOM passBuBaeTCcA aHaspobHasa 30Ha B oceBlweM ujie (reoMeTpus NHEeBMOHACO-
ca orpaHumynBaeT MUHUMasbHbI/ pacxof BO3BpallaeMoro una, KoTopblii 6yaet cocTaBNATb NPUGAU3NTENBHO
12-kpaTHbli 06beM MOCTyNalLMX Ha OYNCTKY CTOUYHbIX BOA);

- U MOXeT 3aKkaumBaTbCA Nepuofnyeckn 3 cenapartopa B pesepsyap 414 aspayun (Hanpumep. 5 MuH
yepes kaxable 2.5 4 gna peunpkynauum ot 1 go 1.5 n/u):

- HeTOKCMYHaa NpoTMBOBCNEHMBaOLWas fo6aBka B MUHUMaNbHOW KOHLEeHTpaLMm MoXeT UCN0Nb30BaThb-
ca ANA npefoTBpalieHna noTepb Npu neHoobpa3oBaHUn (Hanpumep, KpemMmHuitopraHmyeckoe macso):

- BO34YX MOXET NPOXOAUTb Yepe3 akTUBHbLIM U B cenapaTop KOPOTKUMU TONUYKOOBPa3HbIMU BNpbICKaMmn
(Hanpumep, 10 ¢ Kaxfblil Yac);

- opraHuyeckas cpefa MOXeT A03MpoBaTbCA C MHTepBanamu B pe3epsByap ANA aspauuu (Hanpumep,
0T 3 40 10 MWH KaxAblit yac).

3.7.5 OrT6o0p 06pasyoB 1 aHanms

3.7.5.1 Yepe3s onpegeneHHble NPOMEXYTKN BPEMEHU N3MEPAIOT KOHLEHTPaL IO PacTBOPEHHOrO K1C/Oo-
poga. Temnepatypy v pH akTUBHOro una B pesepByapax Ana aspauuun. NpoBepsaoT, YTO UMeeTca AocTaToOuHoe
KOM4yecTBO kKucnopoga (6onee 2 mr/r) n Temnepatypa nogaepxnsaeTcs B He06xogMMoM gnanas3oHe (06bl4HO
0T 20 "C pgo 25 CC). MoapepxuBaloT 3HayeHne pH Ha ypoBHe 7.5 + 0.5 nyTem f031poBaHUA HE6ONbLIOTo KO-
yecTBa HeOpPraHMYecKoro 0OCHOBaHUA WX KACNOTbI B pe3epByap 419 a3pauuy unm B CTOYHble Bogbl, nocTyna-
oW e Ha oYnCTKy, AN NOCPeACTBOM yBennyeHus 6ydepHoil eMKoCcT opraHuyeckoit cpefbl. Mpu BO3HUKHO-
BEHUW HUTpudnkauum obpasyeTca kucnorta, npu okucrienun 1 mr N obpasyeTca 3KBMBasIeHTHOE KO/IN4ecTBo,
paBHoe npumepHo 7 mr C Oj. YacTtoTa namepeHuii 3aBUCUT OT U3MEpPSeMOro napameTpa u cTtabunbHOCTH
CUCTEMbBI 1 MOXET BapbMpPOBaTbCA MeXAY eXeLHEBHbIMU U eXeHeAeNbHbIMU U3MEPEHUAMN.

3.7.5.2 N3mepsawT 3HayeHna POY un XK B CTOUYHbIX BOAAx, NOCTynawLWmnx Ha OYNCTKY B KOHTPO/IbHYIO
N UcCnblTaTeNbHY0 yCTaHOBKW. pn NomoLmn cneymasbHOro MetTofa aHanunsa onpeaensaoT KOHLeHTpaLyuo 1uc-
NbITYyEMOro Bel,ecTBa WaM onpeaensioT ero KOHLEeHTpaLmno B KOHLEHTPMPOBAHHOM pacTBope, NpUHUMas BO
BHUMaHVWe UCMO/Ib30BaHHbIi 06BEM U KO/IMYECTBO CTOYHbLIX BOA. MOAAHHBIX HA UCMbITATE/IbHYI YCTaHOBKY.
PekomeHayeTca paccumTbiBaTb KOHLEHTpaLMUio UCNbITYeMOro BewecTsa € Lesblo ycTpaHeHus pasbpoca 3Ha-
YeHWI KOHLeHTpaLuuu.

3.7.5.3 bepyT nogxogswme obpasuybl U3 cobpaHHbIX BblIMyCKaeMbIX CTOYHbIX BOA (Hanpumep. 24-ya-
CcoBble) 1 UALTPYIOT UX Yepe3 MembpaHy ¢ pa3mepom nop 0,45 MKM UAN LEHTPUAYTMPYIOT CO CKOPOCTbLIO
npumepHo 40 000 m/c2 B TeyeHne npumepHo 15 muH. LeHTpudyruposaHne Heo6xo4MMo UCMNONbL30BaTb, €C/n
npouecc hnnbTpOBaHUA 3aTpyAHeH. JNa n3MepeHusa NoNHON buopasnaraeMocTu ABaxAbl onpefensawT 3Ha-
yeHns POY unum XMK. Mpy Heo6XxoAMMOCTN U3MEepeHUs MepPBUYHON GMopasnaraemocT UCNOb3YyT cneumn-
anbHbIl MeToA aHanusa AN onpefeneHns KOHLeHTpauuy NcnbiTyeMoro BelecTsa.

3.7.5.4 Vcnonb3oBaHne XIMK MoxeT cTaTb MPUYMHOI BO3HWKHOBEHUSA aHanuTu4eckux npobnem npu
HU3KUX KOHLEHTpauuax McnbiTyuMurn BCLMCTBA W, CnefoBaTebHO, peKkoMeHAyeTca Tonbko Mpu ncnonb3o-
BaHUW B UCMbITAHUN [OCTATOYHO BbICOKOW KOHUeHTpauuu (npumepHo 30 mr/n). Takxe AAa CUIbHO agcopou-
pPYOLWNXCHA BEWECTB PeKOMeHAyeTCs, 4ToObl NX KOSIMYECTBO B U/1e U3MEPSANOCH NPV NOMOLLM aHaTUTUYECKNX
npMemMoB, NPUMEHNMbIX A1 aHanm3a faHHoro UcnblITyeMoro BelecTsa.

3.7.5.5 YacTtoTa oT60opa 06pasLoB 3aBUCUT OT Npegnonaraemoli NpoAo/IXNTENIbHOCTU UcnbiTaHnus. Pe-
KOMeHAyeMas yactota oT6opa o6pa3uos — Tpu pasa B Hefento. locne Toro Kak paboTa ycTaHOBOK cTana
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athbhekTnBHOM, ANA cTabunnsaymm nx paboTsl Nocae BBOAA UCMbITYEMOroO BelecTBa He06X04MMO MaKCUMYyM
OT OAHOW A0 WecTn Hefenb. NS OUeHKN pe3ynbTaToB UCNbITAHUA XenaTeibHO NONYYNUTb Kak MUHUMYM 15 fo-
NYCTUMbIX 3HA4YeHUi Ha rOpM3oHTa/NbHOM y4yacTke KpuBOli (hasa nnarto), 06bIYHO Ha 3TO HEOGXOAMMO Tpu
Hefenun. VicnbiTaHne MOXeT 6bITb 3aBepLUEHO MPU AOCTMXXEHNN AOCTATOUYHOW CTEMEHN oumnLLeHna (Hanpumep,
6onee 90 %) » nNpu ycnosuu, 4To 3TN 15 3HaYeHWiA, KOTOpble NpeAcTaBNAT co60i aHanu3bl, NPOBOANMbIE
KaxAbli 6yaHNA AeHb B TeueHne Tpex Hefdenb, 6yayT B Hannumu. NMpoaoKUTEeNbHOCTb UCMbITAHUA HE A0/KHA
AnnTbCca 6onee 12 Hepenb nocne gob6asieHUA UCNbITYEeMOro BelecTsa.

3.7.5.6 Mpu HUTpUdrKaLum nna n Heo6XoANMOCTN N3YHEHNS BANSHUSA UCMbITYEMOTO BeLecTBa Ha Hu-
Tpudukaumo NpoBOAAT aHann3 o6pasLoB M3 BbiNyCKaeMblX CTOYHbIX BOJ WUCNbITATeNbHbIX U KOHTPO/bHOW
yCTAaHOBOK Kak MMHUMYM OAWH pa3 B HeLesnio Ha Hannume amMOHUA U/MAW HUTpUTa NAC HUTpaTa.

3.7.5.7 Bce aHanu3bl f0/KHbI MPOBOAUTLCA Kak MOXHO paHblie, 0CO6eHHO pacyeTbl aszoTa. [pu He-
06X04MMOCTV NepeHoca NPOBeAEHNA aHanu3a Ha No3AHWI Cpok 06pasLbl XpaHAT nNpu TemnepaType npuéau-
3UTeNbHO 4 ®C B NOJIHOCTbIO TEMHbIX, NIOTHO 3aKPbITbIX cocyfax. Ecnn o6pasubl 4OMKHbI XpaHUTbCA 6onee
48 4. XpaHAT X C NOMOLLbI0 HU3KOTEMNEPATYPHOro 3amopaxusaHus, nogkucnenns (Hanpumep. 10 mna/n Ha
400 r/n pacTBopa CeEpPHOI KUCNOThI) UK ¢ fob6aBneHneM NOAXOASWEro TOKCUYHOro BelwecTBa [Hanpumep,
20 mn/n Ha 10 r/n pacTtBopa pTyTHOro (Il) xnopuaal. MpoBepstoT, UTO CNOCO6 XpaHeHUsA He BAUSAET Ha pesy/ib-
TaTbl aHanmsa.

3.7.6 ConpsAXxeHne ncnbiTarteNbHbIX YCTAHOBOK

3.7.6.1 Tpu ncnonb3oBaHUK conpsxeHus (npunoxeHne D) exegHEBHO MEHAKT onpefeneHHoe Konu-
4ecTBO akTMBHOro una (ot 150 go 1500 mn gna pesepByapoB aspauuun, cogepxawmx 3 n pactsopa) mexay
pe3epByapamMy MUCNbITATENIbHON U KOHTPOSIbHOW yCTaHOBOK. Ecnn mcnbiTyemMoe BelwecTBO CUIbHO afcopbu-
pyeTcs Ha uie. MEHAIT TO/IbKO CynepHaTaHT cenapaTopoB. B 060ux cnyyasix MCNofb3ylT NOMNPaBOYHbINA
KoagphnymneHT Ana pacyeta pesynbTaToB UCMbITAHUSA.

3.8 [laHHble N OTYETHOCTb

3.8.1 O6paboTka pe3ynbTaTtoB
3.8.1.1 TMpoueHTHOE yganeHne POY unu XMK ncneiTyemoro sBewecrsa A48 Kax0ro BpeMeHn ucnolta-
Hus Dt BbIUMCNAOT MO hopmyne

B ~C" |C " 1100, 1)
C,
roe Cs — POY wnm XTIK ncnbiTyemoro sew,ectsa B CTOYHbIX BOZax, NOCTynalLWmX Ha oYncTky. XXenarenb-
HO. 4TOGbI 3TN 3HAYEHUA onpefensAnMcb Ha OCHOBE aHasn3a CTOKOBOro pacTsopa, Mr/n;
E — POY nnu XMNK ounweHHOl CTOYHOW BOAbI, NOCTyNatwlLlLell ¢ ucnbiTaTenbHON YCTaHOBKN, Mr/n;
EO — POY nnu XMNK o4ynweHHOW CTOYHOM BOAbI, NOCTyNalwLWein ¢ KOHTPOSIbHOW yCTaHOBKMW, Mr/A.

3.8.1.2 Mokasatenb yganenuss POY unu XMK 13 opraHnyeckoii cpeabl KOHTPONbHON yCTaHOBKM ABNS-
eTcsA nonesHbIM nokasaTenem A5 M3yyeHus Guopasnararolieil akTMBHOCTU una BO BPeMs MUCCAeAoBaHUs.
MpoueHT yganeHus POY unu XIMK 13 opraHnyeckoli cpefbl KOHTPONbHOI YCTaHOBKM BO Bpems r— BO pac-
cumTbiBalOT No chopmyne

C .
Ds 0 - A --——100. %)
Cu

rae Cn — POY nnam XTK opraHnyeckoli cpefibl B O4MLLEHHbIX CTOYHbIX BOAAX, NOCTYNaLWMNX C KOHTPOSIbHO
yCTaHOBKN, Mr/n.
3.8.1.3 Br — npoueHT yganeHuns POY unn XMK. 06ycnoBNeHHbIX Kak opraHM4yeckoil cpegoi, Tak u uc-
NbITYyeMblM BELLECTBOM CTOYHbIX BOJ. NOJaBaeMblX Ha OYUCTKY B UCMbITATE/IbHYIO YCTAHOBKY, BbIYUC/IAT MO
dopmyne
C.-E

Tor

---100. (3)

rpe CT— POY nnum XMK cTOYHbIX BOA. NOAAaBaEeMbIX Ha OUYUCTKY B UCMbITATENbHYIO YCTAHOBKY, Mr/.
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3.8.1.4 Dsr — MpOLEHT NEPBUYHOrO yAaneHns NCNbITYeMOoro BelecTsa B MOMEHT BPeMeHH t, npu yc-
NIOBUM aHann3a ero KOHLEeHTpaLuuM ¢ NOMOLLbio CnelynanbHOro aHaIMTUYeckoro MeToAa, B Kaxablii BblGpaH-
Hblli MOMEHT aHann3a BblUYMCAAT No opmysne

Dsr-~.10 0, 4)
raoe S, — v3MepeHHas Unu BblYMC/ieHHas KOHUEeHTpaLuMs McnbiTyemMoro BelecTBa BETOUYHbIX Bogax, nogaBa-
eMbIX Ha OYMCTKY B UCMbITATE/IbHY YCTaHOBKY, Mr/n:
Se — wn3MepeHHas KOHLEeHTpaLumna UCMbITYeMOro BeL,ecTBa B OYMLEHHbIX CTOYHbIX BOAAX, NOCTynarLwmnx
C UcnblTaTeNbHOM YyCTaHOBKMU, Mr/n.
3.8.1.5 Mpu ncnonb3oBaHUN pexnma COonpsHKeHUs KoOMMNeHcupylite pasbaBrieHne UCNbITYEMOro Bele-

CcTBa B a’paLMOHHOM pe3epByape M3-3a 06MeHa yacTu Wiaa. WCNoMb3ysi NOMPAaBOYHbIN KO3 PULMUEHT (Npu-
noxexue D). Ecnv cpegHee BpeMs rMApaBAnyeckoro yaepXaHus CTOUYHbIX BO4 paBHO 6 Y. NpoBOAAT 06MeEH
NoNOBUHbLI 06bEMA aKTUBMPOBAHHOTO 1A B a3paLMOHHOM pe3epByape, MoflyYeHHble 3HaYeHWs yaaneHus 3a
feHb Dt LONMXHbI 6bITb CKOPPEKTUPOBAHBI 418 MOSyYEeHUs UCTUHHOTO 3HAYEHMUs cTeneHun yaanenusa Dic ucnbi-
TyeMoro BeliecTBa no hopmyse

40.-100
(5)

3.8.2 lMpepctaBneHne pe3ynbTaTtoB uccnefoBaHuns

CTpoSsiT 3aBMCMMOCTb NpoueHTa yaanexwus D, (nnu Dte). a Takxe DST (ecnim BO3MOXHO) OT BpemeHu (Npu-
noxeHue E). Vicxogsa n3 dhopmbl KpUMBOI yaaneHns UCnbITyemMoro BewiecTsa (Kak TakoBoro unu B suge POY),
MOXHO cfienaTb HeKOTOpble 3aK/104YeHNA O Npouecce yaasneHus.

3.8.3 Apcopbuusn

Ecnu BbicOKUA ypoBeHb yaanewns POY ucnbiTyeMoro BelwecTsa Habnwgaerca ¢ Hayana ucnbiTaHus,
TO BO3MOXHO, YTO UCNbITyeMOe BeLLecTBO yaansaeTca nocpefcTBoOM aAcopbumnmn Ha TBepAblx YacTuuax akTue-
HOro una.

370 npeAnosiokeHne MOXHO NOATBEPAUTb, NpPoBeAsA aHann3 agcopb6MpOBAHHOIO UCMNbLITYEMOro Belye-
CTBa. C MOMOLbIO cneunanbHbix MeTofoB. CoxpaHeHne NOCTOAHHO BbICOKOrO YPOBHA yaanenus POY apgcop-
6upyemMoro BeliecTBa Ha MPOTSXEHUN BCEro MccnefoBaHUs SBNAETCA HexapaKTepHbIM, 06blYHO Habnwpa-
eTCsl BbICOKMIA YpPOBEHb yAaneHna B Hayane uccrefoBaHWsA, KOTOPbI/i NOCTeNeHHO najaeT A0 NOCTOSAHHOro
3HayeHus. Ecnm ucneityemoe BeL,eCTBO TeM WM UHbIM CMNOCO6GOM CMOM/10 Bbi3BaTb akk/iumaTusauuto nomny-
NAUUY MUKPOOPTraHM3MOB, TO yaaneHne POY ncnbiTyeMoro seliectsa BNoc/ieACcTBUN YBEINYNTCA U JOCTUTHET
NOCTOSSHHOTO 3Ha4YeHus.

3.8.4 VHAYKUWNOHHBIV nepuop,

Mpu ncnbiTaHUM NpK CTATUYECKOW Harpy3ke, B CKPUHUHI-TECTax, 419 MHOTUX UCMbITYyEMbIX BEL,EeCcTB A0
NosIHOro 61opa3NoXeHns xapakTepHo Haanyne MHAYKLMOHHOro nepuoga. B aToT nepnod nponcxoanT akkau-
MaTtmMsauma unm agantauusa pasnaranlux BewecTso 6akTepuii U NpakTMyeckn He HabnwgaeTcs yaaneHune
UCNbITYEMOrO BellecTBa, 3aTeM NpoucxoanT 6akTepuanbHblii pocT. Mo okoHYaHuK 3TOl hasbl HauMHaeTcs
hasa pasnoxeHus, korga ygansercsa npubansntenbHo okono 10 % wucnbiTyemoro seulectsa (C y4yeTom af-
cop6uun. ecnm oHa umeeT MecTo). VIHAYKLMOHHBIA Nnepnog 4acTo CUIbHO BapbupyeTcs W M0X0 nogpaertcs
BOCMNPOU3BEAEHNIO.

3.8.5 ®aza nnarto

O6nacTb NNaTo KPMBON yaaneHns B UCNbITAHUM B HEMPEPLIBHOM pexume xapaktepusyeT a3y, B KOTO-
poii NnponcxoAuT MakcMMmanbHoe 6uopasnoxeHune BeujecTBa. ®asa naaTo JO/HKHA ANUTLCA HE MeHee Tpex
Hepenb, ¥ 4OMKHO GbiTb MOIYYEHO He MeHee 15 f0nyCTUMbIX 3HAYEHWIA.

3.8.6 CpefiHuWii ypoBeHb yaaneHns cnbiTyemoro seuiecTsa

BbluncnatoT cpefHee 3HavyeHne U3 3HayveHuin yganennsa (D,) ncnbiTyemoro BelwecTsa Ha nnaTo. YpoBeHb
yAaneHnsa UcnbiTyeMoro BelecTsa nosyyvyalT OKPYr/IeHUeM MOJIyYEHHOro 3HayeHnsa o uenoro yncna (1 %).
Takxe pekoMmeHgyeTca paccuntaTb 95%-Hblil 4OBEPUTENbHbIN MHTEPBAI CPeAHEro 3HaYeHus.
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3.8.7 YpaneHue opraHmyeckoi cpefbl

CTpoAT rpadpuk 3aBMCUMOCTM NpoLeHTa yaaneHua POY nnu XMK opraHnyeckoi cpefbl U3 KOHTPObHOWM
ycTtaHoBku (DO) oT BpeMeHu. Yka3biBaloT cpeHee 3HayeHune yganeHnsa Takmum xe o6pasom, kak 3To 66110 Npo-
AenaHo ANa UcnbITYyemMoro BeljecTsa.

3.8.8 lMpun3Hakn 6uopasnoxeHuns

Ecnu ncnbiTyeMoe BeLLecTBO He afcopbupyeTcs 3HaUMTENIbHO HA aKTUBUMPOBAHHOM WMfe 1 kpusas yaa-
NeHnsa MMeeT TUNUYHY (hOPMY KPUBOI 6MOPAa3/IoKEHNA C XapakTepHbIMU UHAYKLMOHHBIM NepnuoaoMm, hasoi
pas3noxeHnsa n NnaTo, TO MOXHO yTBEPXAATb, YTO Habngaemoe yaaneHme sBU10Ch pe3ynbTatom 6uopasno-
XEHUS.

Ecnu n3HavyanbHO HabnogaeTcs BbICOKUIA ypOBEHb yAaneHus BelecTBa, TO TeCTUPOBaHWe MeToAoM
MOJeNnnpoBaHus He AaeT oTBeTa Ha BOMNPOC O Npupojae yaaneHus, 6bi10 1M OHO Buonornyeckum nnum abuo-
Tuyeckum. B Takom unm nogo6HOM cnyyae, Korga BO3HMKAKT COMHEHUA O NpoTekaHuu npouecca 6uopasno-
XeHusa (Hanpumep, ecnn umeeT MecTo gecopbuus), aHanusupylT agcopbupyemoe nUcnbiTyeMoe BeL,ecTso
AN NPOBOAAT AOMOJIHNTENbHOE UCNbITaHWe 6uopasfnaraeMocTi Npu cTaTUYeckol Harpyske u napametpax,
O[HO3HAYHO yKa3blBalOLW WX Ha NpoTekaHue GMONOrMYeCcKMX npoueccos. NpumepamMmu Takux uccrefoBaHui
ABNAETCA, HanpuMep, MeToj YCBOEHMA Kucnopoaa unn metod, npegnonaravlmii usmepeHme Bblgensaemoro
Yrekncnoro rasa, napodasHolii MeTof, B KOTOPOM MCMNONb3YeTCcsa NojBepraBwniics npegBapuTesibHOMY BO3-
[eCTBUIO UHOKY/TIOM. B3SITbIii U3 UCNbITAHUSA METO4OM MoAenupoBaHus [cm. 16].

Ecnu 66111 n3mepeHbl 3HavyeHUs yganeHus POY n 3HauyeHUs KOHLEeHTpauun yaaneHHoro ncnbiTyemoro
BelecTBa, TO 3HaYMTENbHAA pasHULa Mexay NPOoLEeHTHbIMU nokasaTensamun yaaneHns ykasblBaeT Ha Hanumune
B 4AaCTUUYHO OYULLEHHbIX CTOUYHbIX BOAAX NPOMEXYTOUYHbIX OPraHNYeCcKUX CoeAUHEHMNI, KOTOPblE N0 CPaBHEHUI0
C UCXOAHbIM COefJMUHEHNEM MOTYT XyXe noggasaTbCcsa 6MopasoXeHnto.

3.8.9 OueHKka 4OCTOBEPHOCTN pe3ynbTaToB UCC/ef0BaHuUA

3.8.9.1 WHdopmaynio o HopManbHO 6uopasnararolieidi akTUBHOCTU MHOKY/IlOMa MOXHO MOY4YUThb,
ecnu n3BecTHa CTeneHb yAaneHWsa opraHnyeckoin cpegbl U3 KOHTPONbHOW yCTaHOBKM. MOXHO nonarathb,
4YTO pes3ynbTaThl TecTa ABNATCA AOCTOBEPHbIMU, €CNN yaaneHne u3 KOHTPOJSbHON ycTaHoBkM POY wnnu
XTK coctaBnaet 6onee 80 % nocne ABYX HeAenb, Npu yc/ioBUKU, 4TO He 6bl/I0 cAenaHO HeOobbIYHbIX Ha-
610 aeHNA.

3.8.9.2 Ecnu ncnonb3yloT BelecTBa, Nerko nogaatwumneca 61Monornyeckomy pasnoxeHuio (sewectsa
CpaBHeHUA), TO ypoBeHb pasnoxeHus (Dt) gosxeH npeBbiwatb 90 %.

3.8.9.3 Ecnu ucnbiTaHnsa NpoBOAATCA NPU HATPUDULUPYIOLWKUX YCIOBUAX, B HACTUYHO OUYMNLLLEHHbIX CTOY-
HbIX BOJax fO/IXHO codepxatbca meHee 1 mr/n N ammunaka n meHee 2 Mr/n N HUTPUTOB.

3.8.9.4 Ecnv gaHHble TpeboBaHUA He BbINOMHAKTCA, NOBTOPAOT NCCNEA0BaHUA, UCNONb3YS UHOKYNIOM
13 ApYyroro UCTOYHMKa. NMPOBOAAT MUCMbITAHWA BellecTBa CPaBHEHUA U aHaNU3MpyloT BCEe UCMNO/b30BaHHbIE
3KCNepuMeHTabHble METOANKN.

3.8.10 OTyeT 06 UcnbiTaHNAX

OTyeT 06 MCMbITAHUAX AO/DKEH COAepXaTb cneayloLline pasgens:

3.8.10.1 WcnbiTyemoe BeLecTBo.

- MaeHTMdunKaLnoHHble AaHHble;

- thusnyeckas npupoga u. ecav NpUMeHMMOo, PU3NKO-XUMUYECKUE CBONCTBA.

3.8.10.2 YcnoBua ucnblTaHna:

- TUN TecT-CUCTeMbl: MOAMdMKaLMn 418 NccnefoBaHNsa HEPACTBOPUMbBIX N NeTyUYnX COeUHEHWI;

- TUN OpraHuyeckol cpeppbl;

- KONMYeCTBEHHOE COOTHOLWEHNE U NPOUCXOXAEHNE Pa3/INYHbIX CTOYHbLIX BOA B MPUMEHAEMbIX CTOY-
HbIX BOAAX;

- UHOKY/IOM. Npupoja 1 30Hbl oT6opa Npob, KOHUEeHTpauusa u npegsapuTenbHas obpaboTka:

- CTOKOBbII pacTBOpP UCMbLITYEeMOro BeliecTsa: 3HadeHns POY u XMK; cnoco6 npuroToBneHns, ecnu B
CyCMeH3unn, KOHUeHTpaLus, UCNoMb30BaHHAaA B UCMbITaHWW, U 060CHOBAHWE, €CIN OHa He HaxoAuTca B Auna-
nasoHe ot 10 go 20 mr POY/n; meTtog fob6aBneHns; gata nepBoro fo6aBneHuns; nobbie N3MEHeHUs:

- CpeAHuil Bo3pacT wnia unm cpegHee BpeMs rMapaB/IMyeckoro 3ajepXaHus CTOYHbIX BOA; MeToA copo-
ca una; MeTofbl KOHTPO/A YBe/IMYeHnsa o6bema una. notepu una n T. 4.;

- MpuMeHsAeMble aHaNMTUYECKNe MeTofAbl:
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- Temnepartypa, Npy KOTOPOV NPOBOAUTCS UCMbITAHWE;

- 06bembl BCnyxaHns una. nHaekc o6bema nna (SVI). B3BeleHHble YacTulbl B CMECU CTOYHbIX BOJA C
aKkTuBHbIM nnom (MLSS);

- Ntobble OTK/IOHEeHNA OT CTaHAapPTHbIX METOL0B U /lo6ble 06CTOATENbCTBA, KOTOPbIE MOI/IA MOB/UATH
Ha pe3ynbTaTbl UCMbITAHUA.

3.8.10.3 PesynbTartbl UCNbITaHUA:

- BCe pe3ynbTaTbl u3smepeHuii (POY. XIMK, cneynanbHblii aHanns. pH. TemnepaTypa, KOHLEHTpauusa Kuc-
nopofja. cogepxaHue B3BeLIEHHbIX YacTul, coefuHeHnii N. ecanm NpUMEHNMO):

- BCe paccuuTaHHble 3HavyeHusa D, (unm Dic). OB. DST. npefcTaBneHHble B popme Tabauubl n paccyu-
TaHHble U3 aHann3a KpMBOW yaaneHus;

- nHdopmauunsa 06 NHAYKUMOHHOM nepuoge u hase nnaTo, BpeMeHU NPoOBeAEeHNA UCMbITaHUA, CTENEHN
yAaneHnsa NcnbiTyeMoro BelecTBa U OpraHNyeckoil cpefbl U3 UCMbITATEIbHOWM YyCTaHOBKM, a Takke cTaTUCTu-
yeckas nHdopmaumusa n 3akoyeHne o cTeneHn 6nopasnoxeHns u JOCTOBEPHOCTU pe3y/bTaToB UCMbITaHWA:

- ob6cyxaeHne pe3ynbLTaToB.

4 BUONAEeHKN

McnbiTaHna MeToA0OM MOAENNPOBaHUA B HOPME UCNONb3YHTCSA C XMMUYECKMMUN BeLecTBamun, Kotopble
[anu oTpuuaTtesnbHblil pe3ynbTaT B X04e CKPUHMHI-TecTa Ha 6uopasnaraemocTb (CM. 17]. HO MpoLwan TecT Ha
npucylyto 6uopasnaraemocTb. B Buge ncknoyeHns mogenmpyolne NcnbiTaHna Takke MOryT NPUMEHATLCS C
No6bIM BeLLecTBOM, 418 KOTOpPOro TpebyeTtcs 60nblie nHpopmalum, 3To 0CO6eHHO KacaeTcsa NPOAYKLUN Bbl-
COKOTOHH@XHOMN XMUMUKN, B TaKUX CAy4asx 06bIYHO UCNO/Mb3YIOT TECTbl C aKTUBHbIM UNOM [CM. 18). B HEKOTOPbIX
cnyyanx TpebyeTca nonyyeHve oco6oii nHdhopmauny, kacarlyeica noBeAeHNsa XMMNUYEeCKoro NpoayKTa OTHO-
CUTENIbHO MEeTOA0B OYUCTKM CTOUYHbLIX BOA. rAe 3aAeiCTBOBaHbl aHadpo6Hble PUALTPLI, Takne Kak kanesbHble
NN KkanenbHble 6uonornyeckne punbTPbl, Bpawawlmecs 6Monornyeckne ocBeTANTENN, NCEBAOOXMNKEHHbIE
cnow. insa atoro 661K paspaboTaHbl pa3nnyHblie yCcTpolicTaa.

[xepuk ¢ coasTopamu (cm. 19] ncnonb3zosanun 60sblINE NUNOTHbIE KanesbHble 6uonornyeckme Muib-
TPbl. 3KCNyaTUPysi UX B CBA3AHHOM pexume. [laHHble UNbTPbl 3aHMManu 60/bloe MPOCTPaHCTBO U Tpe-
60Bann OTHOCUTENbHO 60NbLINX 06BEMOB CTOKOB UMW CUHTETUYECKUX CTOKOB. ®UMNbTPbI MEHbLUUX pa3MepoB
(1,83 m x 0.15 m) 661 onucaHbl Tpycaeinom un ero coasTopammu [20]. B gaHHble UAbTPbI NogaBanuch
ecTecTBeHHble ObITOBbIE CTOKM, He cofepxauime JTABOB, HO A1 (PUNLTPOB TAKOro TUna Takxe Tpebosannch
[oCTaTo4yHo 60/bline 06beMbl CTOKOB. Ha co3gaHune «BblfepXaHHOro» aHaapobHoro unbTpa TpeboBanoch
He MeHee 14 Hepenb, NAOC AOMNONHUTE NbHbIE 4—8 Hefenb Nocne Nepsoro BBefeHus onbiTHOro MNMABa. He-
o6xoAuMble AN akknumaTusaunu.

BomaHHOM (Baumann) ¢ coaBTopamu [cMm. 21] 66111 pa3paboTaHbl (UAbTPbLI, MEHbLUVE NO pa3Mepam,
B KOTOPbIX MCNO/Ib30BaNCA NOAN3MUPHLIA BOPCUCTHLIE MaTepuan, npeaBapuTesibHO BbIMOYEHHbI B aKTUBHOM
nune. NCNonbL3yeMoM B Ka4eCcTBe UHEPTHOW cpefbl, NoafepxuBatLleiil aHaspo6Hbiit punbTp. ONbITHOE Belye-
CTBO MCNO/Ib30BaNN Kak eAMHCTBEHHbIV UCTOYHUK yrnepoaa, 6uopasnaraemocTb onpeaensann n3MepeHmamu
pacTBOPEHHOIO OPraHMYeckoro yrnepoja Bo BXOAALLEM U BbIXOASLWEM MOTOKax, a Takxe rno konuyectsy C02
B BbIXOA4HOM rase.

CoBepLUeHHO MHOW noaxopd 6bln paspabotaH nccnepgosatenem [NoiHa n ero coaBTopamu [cm. 22]. aB-
nawmMnca nsobpetatensaMmu epaujarolieroca Tpyéyatoro peaktopa. Ha BHyTpeHHel noBepxHOCTH Bpalla-
louecs Tpy6km ummn 6blna BbipalieHa 6uonneHka (MM aHaspo6HbIA hunbTp): Yepes BblIGPaHHbLIN yyacTok
MOBEPXHOCTU NPOXOANA MOTOK, NOJaBaeMblii C BEPXHEro KOHLa TPy6KM, pacnosoXeHHoW ropu3oHTanbHO Nog,
He6onbWKM yrnom. Ans m3yvyeHus 6uopasnaraemoctu MABoB [cM. 23] n ana nccnegoBaHus onTUManbHOMN
TONWMHBI 6MonneHkn n ee AN dyY3MOHHON cnocobHOCTM [cMm. 24] 6bIn Mcnonb3oBaH peakTop. Kpome Toro,
JaHHbIMK aBTopamu 6binn paspaboTaHbl peakTop U ero mogudukaunsa, kotopas No3soanna onpeaensatb co-
nepxaHne C02 B BbIXOAHOM rase.

MeTog c BpawamouwmmMmca TpybyaTtbiM peakTopom 6bl1 NpU3HaH KOMUTETOM aHanuMTMkoB Benukobputa-
Humn (Standing Committee of Analysts) B kauecTBe cTaHgapTHOroO MeToAa A1 OLEeHKM Kak buopassaraeMocTu
XUMMYEeCKoW NpoAyKLmumn [cM. 25]. Tak U CNOCOGHOCTU NOAAABATLCA OYMCTKE, @ TakKe TOKCMYHOCTU CTOYUHbIX
BoA [cm. 26]. MpeumyLecTBa ONMCaHHOrO MeToAa 3ak/4valoTcsa B MPOCTOTe, KOMMNAKTHOCTU, BOCNPON3BOAU-
MOCTW pe3ynbTaToB, a Takxe B HeEOGONbLINX 06beMax opraHuyeckoli cpeabl.

12



FOCT 32537—2013

4.1 MpuHUMNbl UccnepoBaHns

4.1.1 CuHTeTuyeckue unun 6bITOBble CTOYHbIe BOAbI W UCC/efyeMoe BelecTBO (B BUAe NpUMecn uau
camo no cebe) pacnpocTpaHATCA N0 BHYTPEHHEN NOBEPXHOCTU Me//IeHHO BpaljatoLieiics HakIOHHOW Tpy-
6bl. Ha BHYyTpeHHeli NOBepXHOCTM 06pa3yeTcsi C/I0/i MUKPOOPraHM3MOB, TakuX Xe. YTo n B cpefe 6uodunbrpa.
Ycnosus paboTbl peakTopa Bbi6paHbl TakuM 06pa3oMm, YTo6bl BbI3BaTb 4OCTATOUYHOE yaneHne OpraHMueckoro
BellecTsa W. Npu He06X0AUMOCTMN, OKNCEHNE aMMOHWS.

4.1.2 CToK 13 Tpy6bl COBMpaT 1 oTcTamBalT U/mnu unbTPyoT Nnepes cneumnanbHbiM nccnegoBaHnemM
Ha pacTBOpPeHHbI opraHnyeckuii yrnepog (POY) n/unu nccnepgyemoe BelwecTso. 118 cpaBHeHUs napannenb-
HO B TeX Xe YyCN0BMAX JeACTBYIOT KOHTPO/IbHble YCTAHOBKM, Ha KOTOpPble He nocTynaeT uccinepyemoe Belye-
cTBO. PasHnua Mexay ypoBHAMU KOHUeHTpauun POY B CTOKe U3 UCMbITATE/bHbIX 1 KOHTPO/IbHBIX YCTaHOBOK
OTHOCUTCA Ha CYeT UCNbITyeMOoro seuwiecTesa N ero opraHnYeckux MeTabonuToB. IATa pasHunya cpaBHMUBaeTCA
C KOHUeHTpaLueii fo6aBNEeHHOro NCMNbITYyeMOro BeljecTsa (Takoro kak POY) Ans BblUMCNEHUA yAaneHus uc-
cneAyemoro BeliecTsa.

4.1.3 BMOpaenox(eHme 06bIYHO MOXHO OT/INYUTbL OT 6I/IOI'IOFI'IOLLleHI/Iﬂ, BHMMaTE/IbHO N3Yy4YUB KPUBYH
yaaneHne — Bpems. MoATBepAnTbL pe3ysibTaT MOXHO C MOMOLL b0 UCCNeA0BaHUA Ha NOIHOe 6uopasnoxeHune
(nornowexune kucnopoga unu obpasoBaHue Yrnekucsioro rasa), UCNonb3ys afanTUpoOBaHHbI NPUBUBOYHbIN
martepwvan, B3ATblii B KOHLE UCCNe[0BaHUS U3 PeaKToOpOoB, B KOTOPble NOCTynaeT UCMbITYeMoe BelecTBo.

4.2 WNHpopmaunsa o6 nccnegyemMom BeliecTse

4.2.1 [lo/XHbl 6bITb M3BECTHbI Criefyowme akTopbl: OTCYTCTBME NPUMECEN, pacTBOPMMOCTbL B BoZeE,
cTeneHb IeTy4ecTV U af,COPOLMNOHHbIE XapakTepucTukn nccneayemoro BelecTaa.

4.2.2 O6bIYHO NeTyune U TPyAMOpacTBOPMMble BelecTBa Heb3d u3y4yaTb, He MPUHSAB 0COGbLIX Mep
npepocTopoxHocTn (NnpunoxerHne C). Takke HEOOXOAMMO 3HATb XMMUYECKOEe CTPOEHUEe WU 3IMNUPUYECKYHD
chopmMyny, UToGbl BbIYNCIUTL TEOPETUUECKNE 3HAYEHUS /UK NPOBEPUTL U3MEPEHUS NapaMeTpoB, Hanpumep
TeopeTnyeckoin notpebHocTn B kucnopoge (TMK). POY.

4.2.3 [laHHble O TOKCMYHOCTW MCCMefyeMOoro BewecTBa 4151 MUKPOOPraHn3mMoB (npunoxeHue F) moryT
6bITb NONE3HblI ANA BbibOpa NOAXOAALWENA KOHLEHTPaLMM U MOTYT 6biTb O4€Hb BaXHbl A4N1S NPaBUbHOrO UC-
TO/IKOBAHMA HU3KUX 3HAYEHUIN BUopa3NoXeHus.

4.3 TpoxoAHble YPOBHU

4.3.1 CreneHb 6uopaanaraemoctun MAB fonxHa 6bITb He MeHee 80 %. Ecnv 80 % He AOCTUTHYTO, MOX-
HO NPOBECTU MMUTaALNOHHOE (KOHTPOSIbHOE) UCNbiTaHue, Npu 3ToM cTeneHb 6uopasnaraemoctu MAB gomkHa
6bITb He MmeHee 90 % cneuunduryeckoro BeuiecTsa.

3HayeHne NoJyYeHHOro npoueHTa yganeHus MoXeT O6biTb MCNOb30BAHO B NMPUGAN3UTENbHbLIX BblYKC-
NEeHNAX BO3MOXHOI KOHLEeHTpauuy B OKpyXalLlei cpefe Ana UX nocneaylowero npuMeHeHns npu oueHke
0NacHOCTU XMMUYECKNX BeLLecTB.

B psife ucnbiTaHWiA YNCTbIX XMMUYECKN BELLECTB NMPOLEHTHOe yaaneHne POY cocTtaBuno cebiwe 90 %
6onee yem y Tpex YeTBEPTbIX Bew,ecTB 1 cBbiwe 80 % 6onee yem y 90 % BewecTB, KOTOPbIe NOKa3ann CKOsb-
HMGYAb 3HAYMMYLO CTENEHb GMopasnaraemocTu.

4.4 CpaBHWUTe/IbHble BellecTBa

[Nna rapaHTMM TOro, YTO 3KCMEPUMEHT NPOXOAUT MNpaBW/IbHO, PEKOMEHAYeTCsa WHOrga uccneposaTth
cpaBHMUTENbHbIE BELWECTBa, YbA peakuma n3BecTHa. Takme peareHTbl BKIOYAIOT B Ce68 aAUNUHOBYIO KACNOTY.
2-cpeHunn ceHon, l-HadTon, AU eHOoBYO KUCNOTY U 1-HADTONHYO KUCAOTY.

4.5 Bocnpou3BoAMMOCTb pe3ynbTaToB UCCNeA0BaHNS

OTHOCUKTesNIbHOE CTaHAapTHOe OTK/IoOHeHne — 3,5 %. a mexay uccnegosanHmamu — 5 % [cm. 17].
4.6 OnncaHne metoda

4.6.1 Annapartypa

4.6.1.1 Bpawatwuwmecs TpybyaTble peakTopbl

Annapatypa (cM. pucyHku 3. 4) cocTOMT U3 Habopa akpunoBbIX TPy6, kaxaasa gnuHoi 30.5 cM n ¢ BHY-
TPEHHUM AuameTpoM 5 cM. noagepxuBaemblX KONecukamu ¢ pe3MHOBbIM 06040M, NMOMELLEHHbIX BHYTPb
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MeTanIM4yeckoinl onopHoil pambl. Kaxpas Tpyb6a nMeeT BHeLWHWI BbiCTyn npumepHo 0.5 cm ray6uHoi ans
3aKpensieHnst Ha Konecukax, BHyTPEHHE NOBEPXHOCTH NpuUAaHa LepoxoBaToCTb C NOMOLLbi0 rpy6oit npoBo-
NIOYHOW ry6KuM, TakkKe nmeeTcs BHYTPEHHMUI BbicTyn B 0.5 cM rny6uMHON Ha BEpXHEM (3arpy304HOM) KOHUe Ans
3afepXKn Xuakoctu. Tpy6bl pacrnonaraloTca Nog YyriioM MpMMepHO OAUH rpafyc K ropu3oHTy A5 Heob6xoAu-
MOV MPOJO/MKNTENBHOCTN KOHTAKTa Npv BO3AeCTBUU MCC/IefyeMOoro BelecTBa Ha YncTyto Tpyby. Konecukm ¢
pe3nHoBbIM 06010M BpalLLalnTCa C NOMOLLbI0 MeA/1IeHHOro MoTopa C peryampyemoi ckopocTbio. Temnepartypa
Tpy6 perynupyeTcsi nyTeM UX yCTaHOBKM a NOMeLLeHNe C NOCTOSIHHON TemnepaTtypoii.

YNbITM ¥ paHrMTPUX

B, C8«(xy
5 r*io«pyul*ex*L|“ lonec

nzi,

Exkwimbi»koneca2n4
Mpupy 4 aowme tnma an 6

B
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A — MuTatowuii pesepsyap C — Bpauyaouiascs Tpyba
B — LLUnaHroBbIii Hacoc O — EMKOCTb 415 0T60pa CcToKa

PucyHok 4 — TexHosnornyeckas cxema

3akn0unB Kaxabli Tpyb6uaTblli peaktop BHYTPb HEMHOro 66bleli Tpybbl C KPbILWKOR M y6eanBLUUCD,
4YTO COe[IMHEHUS He MPOMyCKalT rasbl, MOXHO cobpaTb oTxoAawuii ra3 CO, B WeN0YHOM pacTBope And no-
cnepyroLumx N3MepeHuii.

3anac AN KpyrnocyToO4YHOro CHabXeHna Kaxaoi Tpybbl opraHuyeckoi cpefoli ¢ fobaBneHnemM, npu He-
06X04MMOCTH, UCC/IeyeMOro BelecTsa cofepxutcsa B 20-NUTPOBOM pesepsyape A1 XpaHeHus (CM. pucy-
HOK 4. A). Tpn He06X04MMOCTUN pacTBOP UCMbITYEMOro BelecTBa MOXeT 6biTh 403MPOBaH OTAE/bHO. Y OCHO-
BaHUA KaX/A0ro HakonuTeNbHOro KOHTellHepa ecTb BbIMyCKHOE OTBEPCTME, COeANHEHHOE COOTBETCTBYOLUMM
Tpy6amu, Hanpumep M3 CUJIMKOHOBOTO Kay4yka, Yepes LUJaHroBblii Hacoc (CM. pUCyHok 4. B) co cTeknsiHHOM
UM akpuaoBoOii nogatoLein Tpybkoi, KoTopas BXOAMT Ha paccTosiHue oT 2 40 4 CM B BEPXHWIA (3arpy304Hblii)
KOHeL, HaKNOHHON Tpy6bl (CM. pucyHok 4. C). CTOK CTeKaeT C HUXHEro KoHLa HakNoHHOW Tpybbl 1 cobupaeTtcs B
[pyroii pesepsyap Ana xpaHeHusa (CM. pucyHok 4. D). CTok oTcTanBaeTca unu unbTpyeTcs nepej aHann3oMm.

4.6.1.2 dunbTpoBasibHas annapartypa — LeHTpudyra

®dunbTpoBanbHbLI annapat — 3TO YCTPONCTBO ANA hunbTpauum o6pasLos ¢ MeM6paHHbIM (hUNLTPOM
C [0oCTaTOYHOI NOPUCTOCTbIO (HOMWHANbHbLIV ArameTp oTBepcTus 0,45 MKM), KOTOpbIi agcopbupyeT opraHu-
yeckne COeAUHEHNS NN CHUXKAET ypOBEHb OPraHNyeckoro yrnepoja A0 MUHMManbHOro. MNpu ncnonb3oBaHnn
hunNbTPOB, BbICBOGOXAAOLLNX OPraHNyYeckuii yrnepos, Heo6xoAnMOo T aTelbHO NPOMbITh UX ropsveil BofoN,
4TOo6bI YAANUTb BbiIMbIBAEMbIVi OpraHnyeckuii yrnepos. MoxHo ncnofnb3osaTtb LeHTpudyry, cnocobHyto pabo-
TaTb npu 40 000 m/c2.

AHanutnyeckoe o6opyfoBaHne A5 U3MEPEHUS:

- POY/o6buwero opraHmnyeckoro yrnepoga (OQY) nnu xumuyeckoro notpebneHua kncnopoga (XrK);

- cneymduyeckoro Bewectsa (BOXX. X 1 1. n.) npn He06X0A4MMOCTK:

- pH, Temnepatypbl, KUICNOTHOCTH, LEI0YHOCTH;

- aMMOHUSA, HUTPUTA, HUTPaTa, ec/in NccnefoBaHNsA NPOBOAATCA B HUTPUMULMPYIOLLUX YCIOBUSAX.

4.6.2 Boga

BopgonpoBoaHan Boga, cogepxalan He 6onee 3 mr/n POY.

AvncTunnupoBaHHaa Uan AeMoHM3NpoBaHHaa Boda, cogepxaulias He 6onee 2 mr/n POY.

4.6.3 OpraHuyeckas cpega

4.6.3.1 B kauecTBe opraHu4eckoi cpefibl MOXHO UCMNO/b30BaTb CUHTETUYECKME CTOUYHbIE BOAbI, ObITO-
Bble CTOYHbIE BOAbI UM CMECH TeX U Apyrnx. CneayeT naMepsTb KoOHUueHTpayuto POY (unn OOY) B Kaxaoi
HOBOI nNpobe opraHuyeckoit cpefbl. KNCAOTHOCTb UAN LLEOYHOCTb OpraHnyeckol cpefbl fO/KHA ObiTb W3-
BecTHa. Cpega moxeT TpeboBaTb fo6aBneHna cooTseTcTBylowero 6ycdepa {rnapokapboHart HaTpus nnu gu-
kanuiichocpat). ecnu oHa obnafaeT MOHWKEHHOW KNC/TOTHOCTbIO WAWN LWENOYHOCTbIO, AN noadepxaHusa pH
Ha ypoBHe 7.5 + 0,5 B peakTope BO Bpems uccnegosaHus. KonnyecTso bydepa n Bpems ero fobasneHuns
onpefensTca OTAENbHO AN KaXA0ro cayvas.
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4.6.4 CuHTEeTUYeckKMe CTOYHbIe BOAbI

PacTtBopsatoT B 1 1 BOAONPOBOAHOWK BOAbI:

- nenTtoH — 160 wr;

- MSICHOW 3KcTpakT — 110 wmr;

MoyeBUHY — 30 mr;

6e3BOAHbI BTOPUYHLIA kucnblli pocat kanua (KH2P04) — 28 mn
- xnopug Hatpua (NaCl) — 7 wr,

aurngpat xnopuga kanbuusa (CaCl2 « 2HrO) — 4 wr;

MarHuin cepHokKucnblii ceMnBoaHbin (MgS04 «7H20) — 2 wr.

OTU CUHTETUYECKNE CTOYHbIE BOAbI ABMAIOTCA NPUMEPOM U Aal0T CPeHIO KOHUeHTpauuo POY B npu-
TOYHOW XNAKOCTN NpuMepHOo B 100 mr/n.

B kauecTBe anbTepHaTUBbI MOXHO UCNOMb30BaTb APYrMe cocTaBbl C TAKON Xe KoHueHTpauuein POY. ko-
Topble 6/1MXKe K HACTOALWMM CTOUYHbIM BOAaM. DTN CUHTETUYECKMNE CTOYHbIE BOAbl MOTYT 6bITb NPUTOTOB/EHLI B
AUCTUNNNPOBAHHOW BOAE B KOHLEHTPUPOBAHHOM BUAE U XpPaHUTbLCA Npu Temnepartype npubamsntensHo 1 °C
[0 ofHOW Hepenwn. Mpu Heob6Xxo4MMOCTK UX cnefyeT pa3baBuTb BOAONPOBOAHON BofoW. {OTa cpefa aBnsetcs
HeyA0B/IeTBOPUTENbHOM, T. K. KOHLLEHTpaLMa a30Ta OYeHb BbICOKA, OTHOCUTENIbHO HU3KOE cogepxaHue yrne-
poga. ina ycTpaHeHns 3TUX HeJOCTaTKOB pekomeHayeTca gobasuTb 6onble docdara B kavyecTse 6ydepa
1 6oNbliee KOIMYecTBO NenToHa.)

4.6.5 BbITOBble CTOYHbIE BOAbI

Cnepgyet MCMosib30BaTb CBEXMWE OTCTOSABLUIMECS CTOYHbIE BOAbl, CO6MpaemMble eXegHEeBHO U3 OYUCTHbIX
COOpPYXeHMWI, NPUHUMAIOLWNX NPenMyLLecTBEHHO ObITOBble CTOYHble BOAbl. WX cnegyeT cobupaTb 13 CAuB-
HOro KaHasna NepBUYHOro OTCTOMHUKA UAKN U3 CUCTEMbI NOAAYM HA CTaHLUMIO aspaunm CTOUYHbIX BOA. U OHU He
[O/KHbBI cofiepXaTb KPYMHbIX YacTuy,. CTOYHbIE BOAbI MOXHO UCNO/Mb30BaTh NOC/E XPAHEHUA B TeYeHUe He-
CKONMbKMX AHel npu TemnepaType 4 "C. ecnu gokasaHo, YTO He NPOM30LWJ/I0 3HaYMTeNbHOro (To ecTb 6onee
20 %) cHuxeHus POY {unn OOY) BO BpeMs XxpaHeHusi. UToObl OrpaHnynTh BMeLaTenbCTBO B cuctemy. POY
(nnn OOY) 13 KaxAoi HoBOM NpPob6bl HEO6XOAMMO Nepes UCNosb30BaHWEeM MPUBECTU K COOTBETCTBYOLEMY
MOCTOSIHHOMY 3HauyeHulo NyTeM, Hanpumep, pasbas/ieHUs BOAONPOBOAHON BOAON.

4.6.6 CmMa304HbIii maTepuan

[nsa cMaskn poNMKOB LINAHTOBOrO Hacoca MOXHO MCMNOb30BaTh MMULEPUH AN OIMBKOBOE Macno: oba
maTtepuasna nogxoAaT ANA UCNONb30BAHNA Ha Tpybax U3 CUIMKOHOBOTO Kayudyka.

4.6.7 OCHOBHble pacTBOpbl UCCNEAYEMOro BelwecTBa

4.6.7.1 [inA BewecTs C 4OCTATOYHOI pacTBOPUMOCTbIO FOTOBAT OCHOBHbIE PAaCTBOPbLI COOTBETCTBYIOLLEN
KOHLUeHTpauun (Hanpumep, ot 1 o 5 r/n) B eNOHN3NPOBAHHOI BOAe UM B MUHEPASIbHON YacTu CUHTeTuYe-
CKUX CIUBHbIX BUS.

4.6.7.2 Qns HepacTBOPMMbIX BewecTB (CM. npunoxenue C).

JTOT MeToA He MoAXOAMUT ANA NeTyuynmx BelecTB 6e3 BHECEHUS U3MeHeHWi B Tpy6uaTble peakTopbl.
Cnepyet onpegennts POY n OOY 0CHOBHOr0O pacTsopa v NOBTOPSATb N3MEPEHUSA AN KaXA0W HOBOW Npoo6bl.
Ecnn pasHuuya mexgy POY n OOY 6onblie 20 %, cnegyet NpoBepuTb BOAOPacTBOPUMOCTb Mccnenyemo-
ro seuiectsa. CpaBHuealT POY nnu KOHUEHTpauuo uccnegyemoro Belectsa, U3MEPEHHYI0 CrneunanbHbIm
aHa/In30M OCHOBHOIO pacTBopa C HOMWHa/IbHbIM 3Ha4YeHneM, 4Tobbl y6eanTbLCA B JOCTATOYHOM YpOBHE BOC-
cTaHoBMeHUA (06bIYHO MOXHO oxupgaTtb > 90 %). MNposepsoT, MoxeT M POY ucnonb3oBaTbCca B KayecTBe
aHannTU4ecKoro napameTpa, Uau Xe MOXHO UCMNO/b30BaTb TOMLKO CneunanbHy0 TEXHOMOTMIO ANA AaHHOTo
nccrnegyemoro Beuiectsa. [lna gucnepcuii He06xo0AMMO LeHTpUdyrnposarHme o6pasyos. s KaxAol HOBOWA
npo6bl cnegyet nsamepats POY. XIMK unn npoBoguTb cneuunanbHblii aHanns uccnegyemoro selectea.

4.6.7.3 Cnepyet onpefenute pH ocHOBHOTo pacteopa. MNoBbIWEeHHbIe 3HAYEHUA CUTHA/TU3UPYIOT O TOM,
4yTo fob6aBsieHne BellecTBa MO0 oKas3aTb BMAHUE Ha pH akTUBHOro una B CUCTEME UCCNef0BaHuA. B aTom
cnyvae cnefyeT HeliTpann3oBaTb OCHOBHOI pacTBop 0 ypoBHS pH 7 + 0.5 ¢ NnOMOL b0 HEGONMLLIOIO KOMU-
yecTBa HeopraHN4yeckow KMCNOTbl UM OCHOBAHWSA, NPU 3TOM M3beras BbinajeHuns uccnefyemMoro BelecTsa B
ocafok.

4.7 TMpouepypa

4.7.1 TMoparotoBka opraHnyeckol cpeabl ANA A03NPOBAHNA

4.7.1.1 MNpoBepsIoT, YTO BCE BMYCKHblE W BbIMYCKHbIE KOHTENHEPbI U TPY6Obl M3 BNYCKHbIX U K BbIMYCKHbIM
€MKOCTAM Twi,aTe/IbHO MPOMbIThI 419 OCTAHOBKM pocTa 6akTepuii; NpoBepsilOT 3TO Nepes uccnefoBaHUEM 1
BO BpeMS Hero.
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4.7.1.2 KaxfAbllii feHb rOTOBSAT CBEXWNE CUMHTETMYECKME CTOUYHbIE BOAbl N3 CyXOro BelecTBa Wan U3 KOH-
LLeHTPMPOBaAHHOrO OCHOBHOIO pacTeopa nyteM pasbasneHvs BOLOMPOBOAHOW BOAON. V3mepsawT Heobxoau-
MOe KO/IMYeCTBO B UMAMHAPE M NOMELW AT B YACTYIO BMYCKHYI0 eMKOCTb. Takxe, B cyyae Heo6xoamMMocTy,
[06aBNAT HY)XXHOE KOIMYeCTBO OCHOBHOrO pacTBopa MccieAyeMoro BelecTBa UM CPaBHUTENbHOTO Belle-
CTBa K CMHTETUYEeCKMM CTOYHbIM BoAaM nepef pasbaBneHnem. Ecnu Tpebyetca nsberatb noTepy UCMNbITYEMO-
ro Bel,ecTBa, roToBAT OTAE/NIbLHO ero pa3baB/ieHHblli pacTBOp B OTAE/IbHOM KOHTelHepe v nomelialT ero B
HaK/IOHHYI0 TPy6Y C MOMOLL b0 AO3MPYIOLLEero Hacoca.

4.7.1.3 B kauyecTBe nNpeanovTUTeNbHOM anbTepHaTVBbl MOXHO WCNONb30BaTb OTCTOSAHHblE ObITOBblE
CTOYHbIE BOAbl, CBEXECOOpaHHble KaXAblii AeHb, eCQIn 3TO BO3MOXHO.

4.7.2 3kcnnyaTtaums Bpawawlwmxcs TpybyaTblX peakTopos

4.7.2.1 [na aHanu3a OAHOro0 UCCNefyeMOoro BellecTBa HYXHO [Ba OAWHAKOBbIX TpybuaTbiX peaktopa;
OHMW cob6uparTCs NPy NOCTOSAHHON KOMHATHOI TemnepaType 06bl4yHO B (22 + 2) °C.

4.7.2.2 PerynupytoT WWAHIOBblIe HACOCHI A1 N0Aa4n OpraHn4yeckoi cpesbl CO CKOPOCTbIO (250 + 25) Mn/y
(6e3 uccnenyemoro BellecTsa) B Hak/IOHHble Tpy6bl, Bpalaluimecs co ckopocTbto (18 + 2) 06/MuH. Mpume-
HSIIOT CMas3biBaKLWMA MaTepnan K HaCOCHbLIM Tpy6am nepef HayasoM McCAefoBaHUsA U MOBTOPSAKT 3Ty Mpo-
Leaypy Bpemsa OoT BpEMEHU NPU KccefoBaHuu, YTobbl 06ecneynTb NnpaBuibHoe PYHKLMOHMPOBaHWE 1 Npoj-
NNTb CPOK CNyX6bl TPy6.

4.7.2.3 PerynvpyoT yron HaknoHa Tpy6 OTHOCUTENIbHO FOPM30HTa A0 AOCTUXEHUS NPOLOMKUTENBHOCTHN
npe6biBaHUA (125 + 12.5) c 4ns cmecu B YUCTOI Tpy6e. YcTaHaBNMBalOT BpeEMS 3a4epxkn nyTem gobaBneHuns
Hebuonornyeckoro mapkepa (Hanpumep. NaCl, UHepTHbIA KpacuTenb) B pacTBOp, BPeMSA AOCTUXEHUA Mak-
CMManbHOW KOHLEHTpauun B CTOKe cyMTaeTcs CpefHVWM BpPeMeHeM 3afepXku (Npyv MakCcMMasbHOW nieHke
BpeMms 3afepXKu MoxeT Bo3pactaTb NpuMepHo A0 30 MUH).

4.7.2.4 [aHHble 3HAYEeHUs CKOPOCTU M BpeMeHW JalT mMakcumanbHoe ypaneHue (6onee 80 %) POY
(nnn XTMK) n nonyyeHne HUTPUMOULUPOBAHHbLIX CTOYHBbIX BOZ. CnefyeT MU3MEHUTbL CKOPOCTb NOTOKa, ecnu yja-
neHne HeaheKTNBHO UM TpebyeTcs BOCMPOM3BECTH AeliCTBMe OonpefesieHHol ycTaHoBKU. Bo BTOpoMm cny-
Yyae crnefyeT OTperynmpoBaTb MHTEHCUBHOCTb 403MPOBaHNA OpraHnyeckoli cpeabl, YTo6bI AeicTBME peakTopa
COOTBETCTBOBA/IO AENCTBUIO YCTAHOBKN.

4.7.3 WNHoKynauuna

[Ana Hayana pocTa MUKPOOPraHW3MOB MPW UCNO/Ib30BAHUN CUHTETUYECKNX CTOYHbIX BOA MOXET OblTb
ahheKTMBHA BO3JYLIHO-KaNebHas MHOKYIALWUS, B UHOM cnydyae cnegyet o6asuTb 1 M/ OTCTOAHHBIX CTOY-
HbIX BOJ, K pacTBOPY Ha TpW AHS.

4.7.4 N3mepeHns

Bo BpeMsa perynsipHbiXx MHTepBasioB NPOBEPAIOT, YKIaAbIBAIOTCA /X AO03MPOBKA U CKOPOCTb BpalLyeHns B
yCTaHOBJIEHHbIE Npefenbl. Takxe cneayeT namepsaTb pH cToka, 0CO6EHHO ecun oxupaeTcs HUTpudukaums.

4.7.5 OT60p Npo6 U aHanms

4.7.5.1 MeTog, cxema 1 yacToTa oT60opa Npo6 BbIGUPAIOT C Yy4eTOM Lenun uccrienoBaHus.

Mpumep — B3ATb To4yeuHble (MM BbI6OPOYHbIE) NPO6LI BXOAALLEr0 U UCXOASILEr0 NOTOKOB UMW CO-
6paTb 06pa3ybl 3a 6onee gonruin nepuod, Hanpumep oT 3 Jo0 6 u.

B nepsbiit nepuog, 6e3 nccnegyemoro BelyecTsa, obpasubl cnegyeT 6paTb ABaxAbl B Hegento. 3aTtemM ux
HYXHO OT(hunbTpoBaThb Yepe3 membpaHbl Unu LeHTpudyry npm 40 000 m/c2 B TeyeHne npumepHo 15 muH. Mo-
XeT BO3HUKHYTb HE06XOAMMOCTb OTCTOATL 06pasLbl M/MNM NPONyCTUTb UX Yepe3 NepBUYHbLIN UNbLTP Nepes
MembpaHHolt unbTpauneii. OnpegenatoT POY (nnun XMK) kak MUHUMYM B ABYX 3K3eMnasipax u, Npu Heobxo-
aumocTu, BMK. aMMOHWI 1 HUTPUT/HUTPAT.

47.5.2 Bce aHanusbl crnefyeT NpoOBOAUTHL KaK MOXHO Ckopee nocfie oT6opa v NpUroToB/ieHUS
Ecnn aHanus npuxoauTca OTNOXWUTb, obpasubl ciegyeT XpaHuTb Npu Temnepatype okono 4 °C B TEMHOM
MecTe, B MOJIHbIX, MJIOTHO 3aKyMnopeHHbIX cocyfax. Ecnun Tpebyetcs xpaHuTb obpasubl 6onee 48 4, cnepy-
eT noABeprHyTb Ux rnybokoli 3amoposke, aungudukaunm nnm 4o6aBnTb NoAXoAsALLEEe TOKCMUYHOE BeLecTBO
[Hanpumep. 20 mn/n pactBopa xnopuga ptyTtu (I) 10 r/n]. MpoBepsalOT, YTO TEXHONOINSA XpPaHEHUS He BAUSET
Ha pe3y/nbTaTbl aHanmsa.

4.7.6 Mepuoa npupaboTku

B 3TOT nepuoj noBepxHocTHasA 6uonneHka BolpactaeT 4,0 ONTUMaNbHON TONLWMWHBI, 3TO 0ObIYHO 3aHUMa-
eT 0KOJI0 ABYX Hefeslb U He J0/DKHO NpeBbiwaTth WecTn Hedesb. YpoBeHb yaaneHusa POY (unu XIK) Bospac-
TaeT u gocturaeT cTabunbHOro 3HaueHus. rocne 4OCTUXEHUSA OANHAKOBOrO CTabuIbHOro 3HayeHus B 0b6eunx
Tpy6ax ofHYy M3 HUX AenalT KOHTPO/IbHOM Ha ocTaBluWiica nepuoj uccnepoBaHus, BO BPEMSA KOTOPOro nx
paboTa gonxHa octaBaTbCs COracoBaHHOM.
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4.7.7 BBefeHne NCnbiTyemMoro sewecrea

Ha aTtoil cTagumn cnegyet ob6aBuTb UCNbITYEeMOe BELLECTBO B APYroil peaktop, cobngan HY>XHYH KOH-
LueHTpaumio. 06bl4HO OoT 10 Ao 20 mr yrnepogal/n. B KOHTPO/IbHYIO YyCTaHOBKY NpoAosikaeT nocTynarb TO/IbKO
opraHuyeckas cpega.

4.7.8 Mepwnog agantaunmu

MpogonxatwT aHann3 Ha POY (nnun XIMK) gBaxabl B Hegent, U, ecaim HeobXoAUMO OLEHUTb NEPBUYHYIO
6vnopasnaraemocTb, TakkKe W3MepsAainTe KOHLEHTpaLM WUCNbITYEeMOro BewecTBa C NOMOLWbI CneunanbHoro
aHanusa. [lna agantauun AO/DKHO NPOKTM OT OAHON A0 WeCTn Hegenb (NPU HEKOTOPbIX YCNOBUAX A0NbLUE)
nocsie TOro, Kak ucnblTyeMmoe BelecTBo 6b1/10 BNepsble BBeeHO. Korga npoueHT yaaneHna JOCTUTHET MaKCu-
ManbHOro 3HavyeHus, cobupatoT oT 12 go 15 yaoBNeTBOPUTE/bHLIX NOKasaTtesnei B pa3e naato NpuMepHo 3a
TP HeJenu ANA OUEeHKU cpefHero npoueHTa yaganeHusa. iccnepgosaHue cuntaeTcs 3aBeplUeHHbIM, ecniv o-
CTUTHYT J0OCTATOYHO BbICOKMI Mokasatesnb yaaneHus. O6bIYHO ANTENbHOCTb UCCeA0BaHNA He npeBbiwaeT
12 Hegenb nocne Ao6aBEHNS UCMBITYEMOTO BelLecTBa.

4.7.9 CMbIB 6MONNOHKN

BHesanHoe ncye3HoBeHMe 6O/MbLIOFO KONMYecTBa M3BbITOYHOW NAEHKM U3 TPYy6, MU CMbIB, C/lyyaeTcs
OTHOCUTE/IbHO perynspHo. YTobbl y6eanTbecs, YTO Ha pe3ynbTaTbl UCCNeA0BaHUSA 3TO He NOBMMSAET, BO BpeMms
nccnenoBaHnNa OMKHO NPONTU He MeHee ABYX MOJIHbIX LMKN0B BblpacTaHusa u CMbiBa.

4.8 [LaHHble u oTyeT

4.8.1 O6paboTka pe3ynbraToB
D, — npoueHTHoe yganeHne POY (nnu XMK) ncnbiTyemoro Bewectsa B Nnepnos BpeMeHu t BbIYUCAAIOT
no coopmyne

c,
roe C5 — KoHueHTpauua POY (unu XIMK) B CTOKe B CBA3W C UCMbITYEeMbIM BeLLeCTBOM, MPeanoyYTUTENIbHO
BbluMcNAemMas M3 KOHLEeHTpaLuum B OCHOBHOM pacTeope v go6aBnieHHOro obvema, mr/n;
E — wu3mepeHHbIt POY (unu XMK) nccnegyemoro ctoka B nepuoj BpemeHu t, mr/n:
£0 — wu3MepeHHblit POY (unu XMK) B KOHTPO/SIbHOM CTOKE B Nepuog BpemeHu /, mr/n.

MoBTOPAIOT BbIYNCAEHNA 415 BellecTBa CPaBHEHUSA, €C/IM OHO uccnegyeTcs.

4.8.2 PaboTa KOHTPO/NbHOTO peakTopa

4821 CteneHb yganeuuns POY (unu XIMK) (DB) opraHnyeckoi cpefbl B KOHTPOJIbHbIX peakTopax siBns-
eTcsl Nofe3HoN nHopmaumein onsa onpegeneHns akTMBHOCTU 6uopasioxeHns 6MONIeHKn BO BpemMs nccne-
nosaHusa. Cnegyet BbluncnaTe Dfl no chopmyne

N o
100 L~ [% . o

rae CT — POY (nnu XIMK) opraHnyeckoin cpebl B KOHTPO/IbHOM CTOKe, Mr/n.
4.8 2.2 YpaneHune Dsr ncnbl'yemu'n BewecTs, Be/IM 3K/ HapaMB@d M3MepPAB'CM C NOMOLbIO CrneLm-
anbHOrO MeToja pacyeTa B Kax/blii nepnoj aHannsa, BblYNCASIOT No hopmyne

0Sr - 100 1 ~|% . T
roe S- — W3MepeHue WaW. NpeanoyvTUTesNIbHO, YCTAHOBJ/IEHHAs KOHLUEHTpauus BewecTBa B UcClegyemMom
cToKe, mr/n;
Se — wu3MepeHHas KOHUEHTpauus BeWwecTBa B UCCNEeAYEMOM CTOKe 3a NepUoj BpeMEHU /, mr/n.

Ecnu gaHHbll MeToA pacyeTa faeT NONOXUTENbHOE 3HAayeHue B HeaJanTUPOBaAHHbIX CTOYHbIX Bojax,
paBHOe Sc, Mr/n. cnefyeT BbIYUCNATb NPOLEHT yaaneHus Dsc no chopmyne

(S.-S, +SJ

X - 0% ts, i » L) Y (8>
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4.8.3 BblpaxeHune pe3ynbTaTtoB uccnefoBaHus

Cnepyet npeactaBnsaTb NpoueHT yaaneHusa D, n DST (unu Dsc), npu Hanuuuu, Kak yHKLUI0 BpeMEHN
(npunoxeHue E). BepyT cpegHee (BbipaxXeHHOe GMXaWLLIMM LesbiM YUC/OM) U CTaHfapTHOEe OTK/IOHeHue
oT 12 po 15 3HauyeHwii DT (1 DST nNpu Hanuyumu), NosyYyeHHOe B YCTONYMBOW hase, Kak NPOLEHT yaaneHus
nccnefyemMmoro electsa. HekoTopble 3aknl04eHWs OTHOCUTENbHO NPOLLECCOB yAaneHNs MOXHO BbIBECTU U3
KPUBOW yaaneHus.

4.8.4 Apcopb6uus

Ecnu B Hauvane uccnegosaHua HabngaeTcsa BbICOKMI ypoBeHb yfaneHusa POY B nccrnegyemom Be-
LuecTse. uccnegyemoe BelecTBO yaansawT nyTem agcopbuun B 6uonneHky. [jokasaTb 370 BO3MOXHO, onpe-
fenve afcopbupoBaHHOe UccnefyeMoe BellecTBO B CyXOM OcTaTke U3 njeHkn. O6bl4HO ypaneHne POY
afcopbupyemMbix BELLECTB He OCTaeTCa BbICOKMM B TeYeHWe nccnefoBaHus; HabnwgaeTca nepsoHavanbHO
BbICOKWII YPOBEHb yAanieHus, KOTOpbIi 3aTemM MOCTENeHHO najaeT 40 YCTOWYMBOro 3HadyeHusa. Ecnu apcop-
6upoBaHHOE MccneAyemMoe BeLlecTBO CMOM0 Bbi3BaTb ajantauuio MUKPOGHON monmynsiumMm, 3TO O3HavaerT,
4yTo yaaneHue POY nccnegyemoro Belectsa BNOCAEACTBAN BbipacTeT U AOCTUTHET BbICOKOro cTabuibHOro
YPOBHSA.

4.8.5 NlaTeHTHana asa

Kak n B cTaTUYHbIX UCMNbITAHUAX METOA0M MOJEeNMPOBaHWUA, MHOTME Ucciegyemble BelecTBa Hyxaa-
I0TCA B NaTeHTHOI hase, npexae Yem NposABUTCA NOSHOe 6uopasnoxeHne. Bo BpeMs naTeHTHOU hasbl npo-
MCXOAMT ajantauusa COOTBETCTBYHOLWMUX GakTepUin Npyu NOYTU MOMHOM OTCYTCTBMM yAaneHua uccnegyemoro
BellecTBa; 3aTeM NPOMCXOAUT MepBOHaYasbHbI/i POCT 3TUX GakTepuii. [laHHaa hasa okaHuMBaeTcs, U hasa
pasfioXeHns YyC/0BHO cuMTaeTcs HavaBllelica, korga okono 10 % nepBoHayasbHOro KonnyecTsa mccnegye-
MOro BellecTBa yganeHo (nocne agcopbuumn, ecnm oHa uMeeT MecTo). JlaTeHTHasa hasa 4acTo KpaiHe n3meH-
ynBa u c TpyAOM NognaeTcsi BOCNPOU3BEAEHUIO.

4.8.6 CtabunbHas casa

CtabunbHasa hasa KpuMBOWN yaaneHua B NPOAO/KUTENbHOM WCCMefoBaHWW onpejenseTca kak dasa,
B KOTOPOI NPOMCXOANT MakcumasibHoe pasfioxeHue. JTa hasa J0/HKHA ANUTLCS HE MeHee Tpex Hejenb U
nmeTb OT 12 o "AelicTBUTENbHbIX U3MEPEHWUIA.

4.8.7 CpefHUih ypoBeHb yaaneHna nccnegyemoro selecresa

CnepyeT BbIUMCNATL CpeHee 3HaYeHue nU3 3HavyeHunin yganenua D, (u DST npu Hanuyuun) nccnenyemo-
ro BeuiecTBa BO BpeMsi cTabunbHoi hasbl. OKpyrneHHoe o uenoro yucna (1 %), aTo 3HaveHue sABnsAeTcs
YPOBHEM yjasieHus nccrefyemMoro seuiectsa. Takke peKoMeHAyeTcs BblUMCAATb 95%-Hblli fOBEPUTENbHbIN
NHTepBan cpefHero 3HavyeHma. Takum xxe obpasom cnefyeT Npou3BOANTL BbluMCNeHUs cpefHero yposHsa (Dfl)
yAaneHns opraHnyeckoin cpefbl B KOHTPOIbHOW yCTaHOBKe.

4.8.8 MNpusHakn 6ropasnoxeHns

Ecnn nccnegyemoe BeLecTBo He afcopbupyeTca 3HaYnTeNbHO B GUONMEHKY U KpUBas yaaneHns nveet
TUNUYHYO (DOPMY KPUBOI GMOPAa3/0XEHUs C NaTEHTHON ha3oii, ha3oii pa3noxeHns u ctabunbHOK hasoii, To
n3mMepsieMoe yfaneHne MOXHO OTHECTU Ha cyeT 61opasnoxeHns.

Mpn BbICOKOM YPOBHE NepBOHAaYa/bHOro yaaneHus UMuTaLnoHHOe nccnegoBaHne He MoXeT NPOBECTH
pasnnume mexagy npoueccamu 6M0n0rMYeckoro U abuoTuyeckoro yganenua. B cnyyasax, korga BO3HMKaWOT
COMHEHMA OTHOCUTE/IbHO BMOPa3NoXeHNa (HanpuMmep, ecnm MMeeT MecTo oTcianBaHue), cnefyeT aHaIn3un-
poBaTb agcopbupoBaHHOe nUccnesyemoe BelecTBO Ha o6pasLuax NaeHKN unm Nponu3BoAUTb ONONHUTENbHbIE
cTaTuyHble (CKPUHWHT) UCMbITAHMA Ha 6uopasnaraemocTb HA OCHOBE NapamMeTpoB, ACHO YyKa3blBalLWMWX Ha
6unonornyeckne npoueccol.

Ecnn namepsanuce n POY. n yganeHune cneunduyeckoro BelecTsa, 3HauntenbHas pasHuua (nepsoe
HUXe, YeM BTOPOe) MexAy NMPOLEHTHbIMW MokasaTensaMu yaaneHus ykasbiBaeT Ha Hanmuue B CTOKax npo-
MEXYTOUYHbIX OpPraHnyeckux NPOAYKTOB, KOTOpble TPyAHEe NoAfalnTCs passfiokeHWuo; 3Tu dakTopbl cnegyet
N3Y4YunThb.

4.8.9 leicTBMTENbHOCTb pe3ynbTaToOB UCCeA0BaHUSA

4.8.9.1 MccnepoBaHusa cuMTarTCa AeACTBUTENbHBIMU, €CNK YPOBEHL yaaneHns POY (nnu XMK) DB B
KOHTPO/IbHbIX YyCTaHOoBKax 6onee 80 % uyepes ABe Hegenu paboTbl U HE HAGNAANOCH HUKAKUX OTKIOHEHWI
OT HOPMbl.

4.8.3.2 Ecnu nccneposanoch BelwecTBo, S1erko nogjatoleeca 6MopasfnoxeHunto (CpaBHUTeNIbHOE), ypo-
BeHb 6MOpa3NoXeHNs f0/KeH ObITb 601ee 90 %. a pasHuua Mexay Ay6UpyoLWnMMy 3HaYEHNAMMN He [O0/IKHA
npesbiwaTtb 5 %. Ecnn aTu ABa KpuTepus He cobt04eHbl, criefyeT nepecMoTpeTb 9KCNepuMeHTabHble npo-
ueaypbl W/vnu B3aTb 6bITOBbIE CTOUYHbIE BOAbI U3 A4PYTOr0 UCTOYHMKA.
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4.8.9.3 Pasnnuus mexay 3HaveHusmun 6uopasnoxeHns Ayo6nupyrowmnx ycTaHoBOK (eCnyn TakoBble UC-
nosib3yl0TCA) OTHOCUTENBHO UCCNelyeMOoro BellecTBa He [AO/DKHbI NpeBbilwaTtb 5 %. Ecnu aT0T KpUTEpuin He
Co6/1104eH, HO YPOBHU YAa/ieHnsa BbICOKUE, CrieAyeT NPoLo/iXaTb aHan3 B TeyeHne ele Tpex Hegenb. Mpu
HW3KOM YpOBHe yfaneHus cnegyeT 06paTuTb BHUMaHWe Ha MHrnbupylollee geiicTBne nccnegyeMmoro sele-
CTBa. €C/IM OHO HEW3BEeCTHO, W NOBTOPUTbL UCC/iefoBaHNe Npu 60nee HU3KOW KOHLEHTpauuu uccregyemoro
BellecTsa, ec/in 3TO OCyL,eCTBUMO.

4.9 OTyeT 06 uccnepgoBaHumn

OTyeT 06 nccnepoBaHMn AOMKEH coaepxXaTb cregyoulee:

4.9.1 VicnbiTyemoe BeLLecTBO:

- nageHTUuympyolme gaHHble;

- husnyeckasn npupoga n PU3NKO-XMMMUYECKne CBONCTBA.

4.9.2 Ycnosus uccnepoBaHus:

- Nobble N3MEHeHUs, BHECEHHble B CUCTEMY UCC/Ie0BaHNs, 0COOEHHO MpU U3y4YeHUn HepacTBOPUMbIX
UNN neTyynx BeLecTs;

- BWA OpPraHnyeckon cpegpl;

- Mponopuun N NPOUCXOXAEHMNE MPOMbILLITEHHbIX OTXOA40B B CTOYHbIX BOAAX;

- cnoco6 NpuBMBKY;

OCHOBHOIi pacTBOp UccaeAyemoro BelecTa: cogepxaHne POY (pacTBOPEHHOT0 OpraHNYeckoro yrie-
pona) n OOY (ob6lwero opraHMY4ecKoro yrnepoga): Kak npuroToBfeH, ecnm 370 CYCNeH3UsA; UCNOo/b30BaHHas
KOHUEeHTpauus (KoHLeHTpayun), ecnun BHe npegenos ot 10 go 20 mr/n POY — npuuunHbl, cnocob gob6asneHus;
faTa nepsoro gobassieHns: Nobble N3MEHEHUA B KOHLEHTpauuu,

- cpefHee BpeMsa rMApaB/MyecKkoro 3ajepxaHus (npyu oTCyTCTBMM pOCTa); CKOPOCTb BpalleHus Tpyobl;
NpPU6AN3NTENbHbLIN YroN HakoHa.

- NOAPOOGHOCTN OTHOCUTE/IbHO CMbIBA, BPEMSA U UHTEHCUBHOCTD;

- TemnepaTtypa u jnanasoH yC/noBuWiA nccnefoBaHus;

- 3afeiicTBOBaHHble MeTOAbl aHann3a.

4.9.3 Pesynbrartbl UccriefoBaHnA:

- flaHHble no usmepeHuam POY. XIMK. cneuynduyeckne aHanusbl. pH. Temnepartypa, coeguHennsa N B
COOTBETCTBYHOLUX CAyYasx:

- BblYMCNEHHBIN gaHHble D, (nan Dic). DB. Ds. nonyyeHHble B hopme Tabnuubl 1 KPUBbLIX yAaneHus;

- UHopMaLmsa OTHOCUTENbHO /TaTeHTHOW U cTabunbHol das. A4INTeNbHOCTU UCcCnefoBaHus, ypPOBHS
yAaneHus uccnefyemoro BelecTBa, CpaBHUTENIbHOrO BelecTBa (€C/M TakoBOe MUccnefyeTcsa) U opraHuye-
CKOW cpefbl (B KOHTPO/NbHOI YyCTAHOBKE), @ Takke CTaTucTUYeckue gaHHble 1 3asB/IEHUS OTHOCUTENIbHO 6KO-
pasnaraemMocTu 1 elicTBUTEeNbHOCTUN UCCef0BaHUsA:

- obcyxaeHne pesynbLTaToB.
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MpunoxeHne A
(pekomeHgyemoe)

Koppensauua mexgy NnepuooM yaepxXaHus XMMUYeCcKnx BelecTs B uie
M BO3MOXHOCTbI UX OUUCTKM

A.1 BBepeHue

Cnoco6, N3M0XEeHHbI B OCHOBHOM OMNWUCAHWUW, CO3[aH A5 TOro, YTO6bl BbIICHUTL, MOTYT /N UCMbITbIBAEMbIE XUMU-
yeckune BellecTsa (06bI4YHO Te. O KOTOPbIX U3BECTHO, YTO MO CYLLECTBY OHU NOAAAIOTCA 61OPAa3NONKEHNIO, HO He ObICTPO)
6uopasnararbCs B YCTAHOBMEHHbIX AN Y3/10B O4YUCTKN CTOYHbIX BOA Npefenax. PesynbTaTbl 3anucbiBalOT Kak NPOLEHT
yAaneHns 1 NpoLeHT 6ropasnaraemMocT.

A. 11 B 3aBMCUMMOCTM OT NapamMeTpoB a3pOTEHKOB 1 COCTaBa BellecTBa Ha BXOAE KOHLEHTpaLuusa TeCToBoro Mare-
pvana B BOAE Ha BbIXOAE MOXET CYLLEeCTBEHHO pasHUTLCA. B xofe nccnegosaHuli HEO6XOAMMO BbIAEPXKMBATL onpeje-
JIEHHYI0 HOMVHaU/IbHYI0 KOHLIEHTpaumnio TBepaoro una (cM. [27. 28)) wan onpefeneHHoe Bpems yaepxaHus Bellectsa B
une (SRT). 3ro Bpems MOXeT BapbMpOBaTbCH B TEUEHNE CYTOK UM HECKONbKNX AHEV B 3aBUCMMOCTY OT MHTEHCUBHOCTMN
pacxofioBaHvsa una.

A.1.2 MNepuof yaepXaHus KOHTPONMPYeTCA B OrpaHMYeHHbIX Npefenax Ha NPOTSHKEHUM KakablX CYTOK (Tak e,
KaK 1 B NPOMBILL/IEHHON YCTAHOBKE), pe3y/bTaToM Yero SBAsSeTCs nosyveHvie 6onee crabunbHbIX 3HAYEHWIA KOHLIEHTpa-
UMM BelecTB B BOAe Ha Bbixoge. [na uccnefoBaHUsi pekoMeHAyeTcsl BbloupaTb ObITOBbIE CTOYHbIE BOAbI, MOCKObKY
MX 1cnonb3oBaHue obecneymsaeT 60nee CTabWUIbHbIV pe3ynbTaT 1 60ee BbICOKYI CTeNeHb OYUCTKU. Takxke nusyvaerca
B/IMSIHWE psfa COMyTCTBYOLMUX NapaMeTpoB. Mpu npoBeaeHWn yry61eHHOro uccnefoBaHnsa MOXHO YCTaHOBUTL BMSIHUE
pasnnyHbIX TemMnepaTyp Ha KOHLEHTpaLMIO BELLLECTB B BOAE Ha BbIXOAE.

A.1.3 K nonyyeHHbIM AaHHbIM GbIfI0 PeLleHo NPUMEHSITL Modelb MoHO (pocT 6akTepwii n yTunmsauus cyberpara),
NOCKOJIbKY AaHHbI MeTo npeanonaranocb UCNoNb30BaTh TOMbKO B OTHOLLEHWW BELLECTB, NPOM3BOAUMbIX B 60MbLUMX
ob6bemax, Npu KOHLEeHTpaLum B CTokax Bbiwe 1 mr/n [28. 29].

O60CHOBAHHOCTb MCMNO/b30BaHMSA YNPOLLEHHON MOAENN 1 NOC/efytolWwmX BbIBOLOB Gblia YCTaHOB/IEHA C MOMOLLIbIO
3TOKCU/IATOB CIUPTA, Y KOTOPbIX BapbMpyeTCs CTENeHb NEPBUYHON GUONOTNYECKOl pasnaraeMocTu.

OnucaHvie JaHHOTO MeToAa BO MHOTOM CXOXe C OnuCaHueM, NpUBELEHHbIM B TEKCTE; HMKEe rOBOPUTCS TOMLKO 06
OT/IMUUAX.

A.2 CyTb meTofa

A.2.1 YcTaHOBKV B BuAe MOPUCTBIX LIMAIMHAPOB C aKTUBHbLIM M/I0M, o6ecneunBatoLLyme (MpakTuieckn) HenpepbIBHbI
npoLecc pacxof0BaHNs UI0BOK CMeCK 1 BbICOKYI0 TOYHOCTb M3MEPEHNS Neprofa yepxaHus BelecTsa B une, pabotaot
B HECOBMELLIEHHOM PEXMME B YC/IOBUAX Pa3/IMUHbIX NePUO0B yaepXaHus 1. Npy BO3MOXHOCTU, Pas/INyHbIX Temneparyp.
Mepuopg yaepxaHna coctaBnseT oT ABYX [0 AeCATU AHe; TemnepaTypa BapbupyeTca oT ntoc 5 "C go natoc 20 'C. CTokm
(ny4Le 6bITOBbIE) M PACTBOP TECTOBOTO BELLECTBA NOJAIOT B YCTAHOBKM MO OTAE/IbHOCTY B 06bemMax, Tpebyemblx A5 40-
CTVDKEHUS XenaeMoii KOHLEeHTpaLum TeCTOBOro Marepuasna B Bofe Ha BXOAe M AOCTUXEHWS Xenaemoro pesynbrara 3a
onpefeneHHblii nepurof yaepxanus (o1 3 fo 6 4). 11 cpaBHEHNUA napasifie/lsHO paboTaoT KOHTPO/IbHbIE YCTAHOBKM 6€3
MCMbITYEMOrO BeLLlecTBa.

A.2.2 MoryT 1ucnonb3oBaTbCA U Apyrie TUMbl annaparos, c/iefyeT MakCUMasibHO TLIaTe/lbHO KOHTPO/IMPOBATb Me-
pvop, yaepxaHus B HAX BellecTsa.

Hanpumep, npu ucnonb3oBaHun pesepeyapos OTCTaMBaHusi HE06X0AMMO ByaeT NPUHATL B pacyeT NOTepro TBEPAO-
ro BelecTsa Yepes Bofy Ha BbIXOAE.

CnepyeT no3abotutbc 06 0CO6bIX Mepax No HeAonyLLEeHWo OWNOBOK BCNeACTBUE pasHULIbl B KOSIMYECTBE una B
pesepByapax OTCTanuBaHUsl.

A.2.3 Kaxpgasa ycTaHOBKa paboTaeT B onpefesieHHOM pexvime. [ocne AOCTUKEHNS paBHOBECUS CUCTEMbI B Teye-
HWe Tpex Hefesb NoyyatoT cpefHune cTabusibHble 3Ha4eHUs KOHLEHTpaLmn TeCTOBOro MaTtepuasa B BOJE Ha BbIXOAE W.
Npn Heo6XoAMMOCTH, PacTBOPEHHOrO0 OpPraHNYeckoro yrnepoga. Kpome BblUMC/IEHUA MPOLEHTa Y4a/leHHOTo TeCTOBOro
MaTepuana u. npu HeobxoAMMOCTH, PacTBOPEHHOro0 OpraHMyeckoro yriepoaa, B rpacuyeckoii hopme fo/mkHa 6bITb no-
KasaHa CBA3b MeXAy YC/oBUSMN paboTbl yCTAHOBOK M KOHLEHTpauyeil BellecTs Ha Bbixoge. Vicxogs u3 aTux JaHHbIX,
MOTYT 6bITb BbIYMCIEHBI OPUEHTUPOBOYUHBIE KMHETUYECKVE KOHCTaHTbI, & TakKe CNpOrHo3MpoBaHb! YC10BUS, NPU KOTOPbIX
TECTOBOE BELLECTBO MOXET BbITb OUNLLEHO.

A.3 OnucaHune metoga

A.3.1 Annapat

A.3.11 Jlyuwei yCcTaHOBKOWA NOCAYXWUT MOAUMDULMPOBAHHAsA CUCTEMA, OCHOBaHHas Ha MPUHUMNE MOPUCTOrO Lu-
nmHgpa (cm. pucyHok A. 1). OHa COCTOUT 13 BHYTPEHHETo Kopryca (Tpy6bl), ©3roTOB/IEHHOTO U3 MOPUCTOrO NOsMNponuIeHa
TO/LLMHOI 3.2 MM ¢ pa3mepoM nop 90 Mkm. CoeauHeHMe AOMKHO BbITb CBAPEHO BCTbIK.
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Tpy6a HaxoauTCs BHYTPU repMETUYHOrO NOIMATU/IEHOBOrO KOPMNYyca, COCTOSAILLErO U3 BYX YacTel: KpyroBoro OCHo-
BaHWs. B KOTOPOM MPOCBEP/IMBAIOT OTBEPCTUS A1 ABYX BO3/yXOBOZOB M OTBOAA W/a. a Takke BEPXHEro LuamHapa, npu-
BMHYEHHOTO K OCHOBaHMIO 1 MMEIOLLLETO 0TBOA, 06ecneymBatoLLmii He06X0AMMbI 06bEM B KOpMyCe MOPUCTOrO LAnHApa.
Ha ogHOM 13 BO3ayx0BOZO0B MMeeTcst Audhy30p; ApYroi (CKBO3HOM) pacnonoXeH nog, NpsiMbiM Yr/ioM K KAMHIO B LIUINH-
ape. [JaHHasa cucTema co3faeT BUXPEBOIA MOTOK, HEOGXOAMMBINA A1 MOJIHOTO CMELLUMBAHWSA BHYTPK annapara, a Takke
NOLAEPXVBAET KOHLEHTPaLMI0 PACTBOPEHHOTO KUC/0poAa Ha YPOBHE BblLLe 2 MF. /1.

A.3.1.2 TemnepaTypa Heob6xo4yMOro KosmM4yecTBa YCTAHOBOK MOAAepxvBaeTcs B Amanas3oHe oT natoc 5"C go
nntoc 20 "C (+ 1 "C) 3a cyeT UCnosib30BaHUsA BOASAHbIX 6aHb MM KOMHAT MOCTOSIHHOW TemnepaTtypsl. [lBa Hacoca no-
[JaloT pacTBoOp WCMbITYEMOro BELLECTBa U OTCTOSABLLYIOCSA CTOYHYIO BOJY B aspalMoHHble pe3epsyapbl B 06beme oT 0 g0
1.0 ma/MuH 1 0T 0 f,0 5 MA/MUH COOTBETCTBEHHO. 18 yAaneHns oTpaboTaHHOro uia U3 aspauyoHHbIX pe3epByapoB Uc-
nosb3yloT TpeTuit Hacoc. Heobxoaumas HU3kasi CKOpoCTb 0TBOAA OTPa6GOTaHHOrO Mia obecneynBaeTcs 3a CHET YCTaHOBKU
Hacoca Ha 6o/iee BblCOkMe 060pPOTHI U ero paboTbl C 3af4aHHbIM WHTEPBA/IOM (419 3TOrO MCMO/MbL3YIOT NepekovaTtesb
Talimepa). Hacoc pa6otaeT 10 ¢ B MuHyTy. CKOpPOCTb Nogaun coctaBnsieT 3 MA/MUH. a CKopocTb 0TBoga — 0.5 MA/MUH.

A.4 OnucaHue npouecca nccnegoBaHuns

A.4.1 MNoaroToBka MHOKYNATOB

Mcnonb3yeTcs akTUBHBINA WA oKoso 2.5 r/n.

A.4.2 KonnyecTtBO TeCTOBbIX YCTAHOBOK

Mpn npoBeAeHnM NPOCTOro NccnefoBaHns (T. €. U3MepeHns 06BLEMOB YA/IEHHOTO BELECTBA) BbIUUCIEHNA MOXHO
NpPOBOAWTL TOMBKO A4/19 OAHOIO Nepuoja yaepKaHus BewecTtsa B une. [1ns pacyeta OpueHTUPOBOYHbIX KOHCTaHT CKOPOCTH
TpebyeTca NPOBECTU MUCCNeA0BaHWA AN YeTbipex — NATU NEPUOAOB YaepxaHns BelecTBa. OB6bIYHO Nepnojpl cocTaBNs-
10T OT ABYX [0 AeCATV AHeli. B npaKkTuyeckom nnaHe MMeeT CMbIC/T NPOBECTU UCCef0BaHus A1 YeTblpex — NATV nepuo-
[l0B yJiepxaHus BeLLecTBa OHOBPEMEHHO 1 B OMHAKOBbIX TEMNePaTypHbIX ycnoBusx. Mpu yray6neHHbIX uccnefoBaHnax
COOTBETCTBYIOLIME NapamMeTpbl U3MEHSIOTCA, TeMneparypa BapbupyeTcs B guanasoHe ot natoc 5°C go nmoc 20 "C. Ana
nccnefoBaHNnsa Ha NepBrYHOE GUOMOTMYECKOE PA3/IOXKEHNE B paMKax 3afaHHbIX YC0BUiA 06bIMHO TPebYeTCst TOMbKO oAHa
ycTaHoBKa. [lna nccnefosaHusa Ha NosHoe 6MoNorMyeckoe pasoxeHne HeobxoamMma KOHTPO/IbHAA yCTaHOBKa B pamMKax
Kaxaoro Habopa 3ajaHHbIX YCMOBWIA. B Hee nojakoT CTOYHbIE BOAbI (HO He UCMbITyeMoe BelecTBo). Ecniv npegnonaraeT-
CH. YTO TEeCTOBbI MaTepuan NpUCYTCTBYET B UCMOMb3YEMOV BOAE, NpW onpefesieHnn CTeNeHn NePBUYHONO pPasfioxeHus
Heo6X0AMMO UCMO/b30BaTb KOHTPO/IbHBIE YCTAHOBKU U fieniaTb HeobXo4uMble NOMNpaBky B pacyeTax.

A.4.3 Mopgaya opraHMyeckoro BelecTsa U TECTOBOro marepuana

PacTBop ucnbITyemoro Bellectsa NoJaeTcs OTAe/bHO, YPOBEHb pacxofa 1ia MOXET pas/inyarbes.

Hy>XHO KOHTPO/IMPOBaTL M NP HEOBXOAMMOCTU U3MEHSTb O6BLEMbI NOTOKA HA BXOLE W Ha BbIXOAE, a Takxe ypo-
BeHb pacxoga una Ha = 10 %. Hanpuwvep, ABa pa3a B fieHb. EC/n BO3HMKaIOT TPYAHOCTY C aHaIM30M MPpU UCMOSb30BaHUN
6bITOBbIX CTOYHbIX BOA,. MCCNefoBaHNEe MOXHO MPOBOAUTL HA CTOYHbIX BOJAaX CUHTETUYECKOrO NpoucxoxaeHus. OgHako
cnepyeT yAoCTOBEPUTLCS, UTO B Pa3/INYHbIX cpefax 6yayT nonyyeHbl CpaBHUMbIE KMHETUYECKUE AaHHbIe.
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A.4.4 Skcnnyatauus aspoTeHKoB

KoHTponb Neproja yaepxaHvsi BelecTsa B Uie JO/MKEH NPOBOAUTLCA NPY NOCTOSIHHOM YPOBHE pacxoja wna.

A.4.5 OT60p 06pasLOB ¥ NX aHaNM3

Heo6xoMMO onpeaennTb KOHLEHTPaLMI0 UCNbITYEMOrO BELLECTBa, a Takxe, Npu Heo6X0AMMOCTU, PaCTBOPEHHOTO
OpraHNyecKoro yrnepoaa; 3Ha4eHUst XMMUYeckoli NOTPEGHOCTY B KNC/TIOPOAE He TpebytoTcs.

A.5 laHHble N OTYETHOCTb

A.5.1 BbluncneHne KOHCTaHT CKOPOCTKN

KOHLEHTpaLuio NCMbITYEMOro BELLECTBA B BOAE Ha BbIXOAE U U3MEHEHME B 3aBUCKMOCTN OT KOHKPETHbIX YC/I0BUI B
OUYMCTHBIX COOPYXKEHUSIX ONpeaenstoT no popmyne

S,-e. (A.1)

[laHHOe ypaBHEHVE NOMOXET HainTV 3HadeHus K,, pT 1 0SC. KpUTMUYECKOTO BPEMEHY YAEepXaHusi BeLLecTsa B use.
Wnu xe cpefHue 3HadeHnsi Ks v umMoryT 6biTb Onpese/ieHbl NPOCTOl KOMMLIOTEPHO NPOrpamMmmMoit As NoATBEPX-
[eHuns nokasaresneli pacyeTHoI kpuBoii Nno hopmyne

«, (Ft«x ») (A2)

o,

A.5.2 BapunatnBHOCTb pe3y/ibTaToB

Kak nokasblBaeT OMbIT, MO/lyYeHUe pasinuHblX 3HAYEHWUA KNHETUYECKMX NapaMeTpoB MO OTAE/bHbIM XUMUYECKUM
BeLeCcTBaM SAB/IAETCA OYEHb PacnpoCTPaHeHHbIM sB/IeHNeM. CuUMTaeTcs, YTO YC0BUA, NPY KOTOPLIX BbipalyMBatoT Wi,
a Takke ycnosus, npeobnagarolime B UCMNONb3YeMOM UCMbITAHUM, OKa3blBAOT OO/bLUOE BAMSHUE HA MosyYaemble 3Ha-
yeHns. OfVH M3 acneKkTOB Takoro HEernocTosiHCTBa 06CyxjaeTcs uccnegosartenem peiign n ero coasTopamu [cm. 30[.
KOTOpble MPeAIoXNIN NCMOMb30BaTh TEPMUHbI «COXPaHMBLLMIACA» (extant) n «npucyLwmii» (intrinsic) Ana onucaHns asyx
NPOTMBOMO/IOXKHLIX YC/IOBUIA, NPEACTaBNAIOWMX Te npeaesbl (PU3N0I0rMieckoro COCTOAHNUSA, KOTOpbIe Ky/ibTypbl MOMYT
06pecTy B Xofe KMHETUYECKUX IKCEPUMEHTOB. ECn He fonyckaeTca n3MeHeHne COCTOSHNA B XoAe TecTa, TO KUHeTuYe-
CKMe 3HaYeHUsi NapameTpoB OTPaXKatoT YC10BUA TOM Cpefibl, U3 KOTOPOWA MUKPOOPraHn3Mbl Obl/IN U3bATLI; TaKMe 3HaUEHUs
Ha3bIBAIOT «COXPaHMBLUMMMCS» (extant) nan CyLeCTBYIOLMMU Ha AaHHbIi MOMEHT. B NpoTMBOMOMOXHOM Crlyyae, ecnu
YCNOBUSI UCMbITAHWS TaKOBbI, YTO AOMyCKaeTCs NOSIHOE Pas3BUTUE CUHTE3NPYIOLLEN NPOTENH CUCTEMBI NPY MakKcMMarbHO
BO3MOXHOI CKOPOCTW pocTa, TO Noslyyaemble Mpy 3TOM KMHETWYECKMe napamMeTpbl Ha3blBalOTCS «MPUCYLLMMU» (intrinsic)
1 3aBUCAT TO/IbKO OT NPUPOZbI CybcTpaTta 1 0T TUNOB GakTepuii B KybType.

Takum 06pa3oM, 60/1bLLOe BAUAHWE Ha pe3y/bTaTbl OKa3blBAKOT YC/I0BUSA, B KOTOPLIX (DOPMUPOBASICS W, a Takke
YC/I0BUSI UCCNef0BaHNs.

CoxpaHuBLLIMECS 3HAYEHWSI MOTYT 6bITb NOYYEHbI MyTEM NOAAEPXaHUA Ha HU3KOM YPOBHE KOHLEHTpaLuu MUKPO-
opraHu3moB B cybcTpate S0/X0, HanpymMep Ha yposHe 0.025.

Ecnuxe koHUeHTpaums Bbicoxa (pasHa 1 6onblie 20). YeTKO NPOsiBAAITCA UMMAaHEHTHbIE XapakTepUCTUKN.

B o60ux cnyyasx 3HadeHuss SO [JO/KHbI SING60 PaBHATLCA COOTBETCTBYIOLMM 3HAUYEHUSAM KS (KOHCTaHTa nosyHa-
CbiLLEHMs1). 60 NpeBbILAaTh UX.

HenocToAHCTBO 1 Apyrue acnekTbl KNHETUKN G1opas3noxeHns obcyxganncb Ha nocnegHem 3acegaHum SETAC [31].
Bnarogaps viccrnefoBaHVsaM AaHHOTO BUAA, Kak MPOBEeAEHHbIM, Tak U Ha CTafumn NpoeKTa, CTaHOBUTCS O4eBUAHOV HEO6XO-
[MMOCTb AasbHENLLNX NCCnefoBaHni KMHETUKY Npu paboTe YCTaHOBOK MO OUYUCTKE CTOUHbIX BOZA,. YTO NO3BOSIUT YNYULLUTL
MHTEPNPETaLMIO CYLLECTBYIOLLMX JaHHbLIX, a Takke npefnaratb 60/1ee noaxofsaLme npoekTb A1a 6yayLmx oCHoBomnoa-
ratoLLyx NPUHLMMOB UCTbITAHWIA.
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Mpunoxexve B
(cnpaBoyHOE)

MccneposaHue Npyv HU3KOM MHTepBasie KOHUeHTpauuu (Mkr/n)

O6bI4HO B BOAHOI Cpefie NPUCYTCTBYET 60/1bLUIOE KOIMYECTBO XMMUYECKMX BELLECTB, AaXe B CTOUHbIX BOAAX, XOTH
B OYeHb HU3KMX KOHLEeHTpaumax (MKr/n). Takne KOHLEeHTpauu, BeposiTHee BCEro, He MOTYT CYXUTb B Ka4ecTBe nepBunuy-
HbIX Cy6CTPaTOB, MPUBOAS K paspacTaHuio, HO 6osiee BEPOSITHO NPOM30AET X pacnag, kak He pa3poCLUMXCS BTOPUYHbIX
cy6CcTpaToB, CONYTCTBYIOLLMX MHOXECTBY €CTECTBEHHO BCTpPeyaeMbIx coeAnHeHnit yrnepoga. CnepoBarenbHO, pacnagbl
TaKMX XMMUYECKUX BeLLecTB He GyayT COOTBETCTBOBATb MOAE/NMN, ONUCaHHOW B NpunoxeHun A. CyluecTByeT MHOXECTBO
MOAeneid, KoTopble MOTyT NMPUMEHSATLCS C HAMW B YCI0BUSIX, KOTOPbIE NPEBaUIMPYIOT B CUCTEMAX OUYUCTKM CTOYHBIX BOA.
noAxoAnTb MOTYT Cpa3y HECKOJIbKO.

Mexay TeM MOXeT WUCnosb30BaThCa npoueaypa, npeActasneHHas B rNaBHOM OnucaHuu, HO TOJLKO AN1s onpeje-
NIeHNsi NepBUYHON BruopasnaraemocT, npuderas K NoAXOASAMM HU3KUM KOHLUEHTpaumsm (MeHee 100 MKr/n) v cepTudom-
LiMpOBaHHOI aHaIMTuYeckoi npoueaype. MpoLeHT 61opasnoXeHNst MOXET ObITb paccunTaH, TObKO ecin abuoTnyeckmne
npoteccol (aacopbuus, NeTyyecTb U T. N.) NPUHATLI BO BHUMaHWe. B kayecTse npumepa MOXeT BbICTynaTb 1cciefoBaHme
Halionma u ero coasTopos [32]. [33] ¢ ncnonb3oBaHMem 4-4acoBOro LKA B CUCTEME HaNoMHeHUs u cnvea. bbinn obHa-
PYXXEHbI KOHCTaHTbI NCEBLAONEPBOro NOPsiAKa ANA MATU XMMUYECKNX BELLECTB, A06aB/IEHHbIX B CUHTETUYECKUI CTOK B KOH-
LeHTpauwm ot 5 go 10 mkr/n. (J1a onpeAenerns NoHON 6ropasaraeMocTy MOryT UCMO/Ib30BaThCS OMbITHbIE BeLecTBa
¢ meTkol 14C. Mx onucaHune BbIXOAWT 3a pamKM HacTosILLero CTaHaapTa, NoCKOsbKy Noka 3[4ech He npeAcTaBieHbl corna-
COBaHHble Npoueaypbl, HECMOTPSA Ha TO UTO Npeg/iaraemblini MeToa Ansa ctaHgapTa 1ISO 14592 (34) coaepxuT pykoBoACTBO
MO MCMO/b30BaHWIO BELLECTB C MeTKoi ,4C.)

B.1 VccneposaHne SCAS

Bbin NpeanoxeH NpocToi AByXCTyneHyatslii TecT [35+—(37].

3a nonyHenpepbIBHbIM METOAOM akTUBHOrO una (SCAS) cnepytoT KpaTKOCPOUHble KUHETUYECKME UCCef0BaHnsa Ha
ob6pasuax, B3aTbIX 13 ycTaHoBOK SCAS.

Cuctema SCAS paboTaeT npu 3afaHHbIX NapaMeTpax pacxofoBaHus una.

B Hee nogatoTca MOANULIMPOBAHHbIE CTOYHbIE BObl CUHTETUHECKOTO NPOUCXOXAEHUS 1 BbITOBbIE CTOKM. [NepBble
6bIV MOAMULIMPOBaHbI BCNEACTBME U3MEHAOLLErocs ypoBHA pH 1 cnaboro ocefaHnsa una nytem gobasneHus occata
B KayecTBe aMopTn3aropa, fpOoX>KeBOro aKCcTpakTa, xnopuaa xxenesa (l11) v Mmkponpumecu coneit: npu aToM XxmMmmuyeckas
noTpebHOCTb B Kucriopoge 6bina nosbiweHa Ao 750 mr/n nocpeACcTBOM YBEMYEHUSA KOHLEHTpauMmn nentoHa n MsiCHOro
IKCTpaKkTa. YCTaHOBKM paboTaloT B pexume 24-4acoBoro uukna. Aspauuio npoBogAaT 23 4. Takke Npou3BOAATCH OTBOA,
0TpaboTaHHOro una. oTcTaMBaHue, yaaneHue BeLLeCTB C NOBEPXHOCTU. 3aTeM cnegyeT nofaya CTOKOB CUHTETUYECKOro
MPOUCXOXEHNA BMECTE C UCMbITyeMbIM BELLECTBOM (A0 100 MKI//1. NPUMEPHO Ta e KOHLEHTpaLys UCMo/b3yeTcs B Kpa-
TKOCPOUHbIX UccnenoBaHusx). Pa3 B Hegento 10 % mna 3aMeHsIIOT HOBbIM WU/IOM B Lie1SX NogaepxaHus 6anaHca MUKpo-
chnopel.

[lo v nocne aspauyn U3MepSAIT KOHLEHTPaLMI0 TECTOBOrO MaTtepuana: ucciefoBaHune npofosnkaeTcs Ao Tex nop.
Moka TecToBblli MaTepuasl He ByAeT OKOHYaTe/bHO yAasieH. STOT NPOoLEecC 3aHMMAaEeT OT OfHON HeAenn A0 HECKObKNX
MecsLEeB.

B.2 KpaTkocpouHoe uccnegosaHue

Mpu onpefeneHns (nceBAO)KOHCTaHTbI CKOPOCTU NEPBOro Nopsifka A8 pas/okeHns TeCTOBOro MaTepuana B ak-
TUBHOM M/1€ N3BECTHOIO, HO MHOTO NMPOUCXOXAEHWS, HEXENW UCXOAHbIN obpaseL, UCMO/b3YIOT KpaTKOCPOUHOe 1ccefoBa-
HWe (ero NPOAO/MKUTENILHOCTL MOXET COCTaB/IATh, HanpumMep. 8 Y).

OT60pbI 1Na NPoU3BOAAT M3 ycTaHOBOK SCAS (B KOHLie nepuofa aspauum, Korga KOHLeHTpaLus opraHMyeckoro
cybcTpaTa HaxoAMTCsl Ha HU3KOM YPOBHE) B XOfie IKCNepuMeHTa no akkiMmaTusalmm.

[lna cpaBHEHWS NPO6bI MNa MOXHO B3SITb U3 ycTaHOBKM SCAS. B KOTOPYHO TECTOBbIV MaTepuas He nogaetca. Cmecb
nna 1 TecToBOro Matepvana, Ao6asisemMoro B [JBOMHON KOHLEHTpaLuun B AuanasoHe oT 1 o 50 mKr/i. npoxoauT aspa-
LMI0. MpW 3TOM He [06aBNSIIOTCA HU CTOUHbIE BOfbl CUHTETUYECKOTO NMPOUCXOXAEHNS, HA MHON OpraHnyeckuiin cybeTpar.
B TeueHve Makcumym 24 4 yepes perynspHble NPOMEXYTKN BPeMEHU (Hanpumep, Kaxplii 4ac) NPOBOAAT U3MEPEHUS KOH-
LieHTpaLuy TeCTOBOTO MaTepuana, ocTalolerocs B pactsope. Yactota 3amMepoB 3aBUCUT OT Pas/ioXMMOCTU BeLLEeCTBa.
Mepea npoBeAeHnem aHan3a 06pasLbl LeHTPUyrnpyor.
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B.3 PacueTbl

[aHHble, NnoslydeHHbIe B X04e UCCefoBaHuii Ha ycTaHoBkax SCAS, UCNO/b3YHOTCS A1 BbIYUC/IEHNS NPOLEHTA Bbl-
BEJEHHOro TeCTOBOro MaTepuana. CpefHto KoHCTaHTy K, (npvBefeHHas K o6Lueii Hopme 4151 3HaYeHWI KOHLEHTpauumn
B3BELLEHHBIX YACTWLL) BbIYMCISIOT MO hopmysie

(B.1)

roe  t — nepvog aspauum (23 u);
Ce — KOHLEHTpaums BelLecTBa B KOHLe nepuoga aspauuu (Mkr/n);
C; — KOHUeHTpauysi BellecTBa nepeg aspaumein (Mkr/n):
SS — KOHUeHTpauus TBepabIX BELWECTB B akTUBHOM une (r/n).

Mo pe3ynbTaram KpaTKOCPOUHOro UCCNefoBaHna Ha rpadivke 0To6paxatoT 3aBUCMMOCTb KOHLEHTpaLuK BeLLecTBa
0T BpeMeHU. HaknoH HauvanbHoi yact (10 % — 50 % pasnoxeHus) rpadvka akeuBanieHTeH K,, (NceBfo)KOHCTaHTe
nepBoro nopsigka.

KOHCTaHTy NpuBOAAT B COOTBETCTBYE C YPOBHEM KOHLIEHTpaLUM TBEPAbIX BELLECTB B UN1E: HAK/OH AeNNTCA Ha 3Ha-
YeHune KOHLeHTpaumn TBepAbIX BELLECTB B UNe.

PesyrHaTtarbl UCCNeA0BaHNA AO/DKHbI Takke BKIIOYATb B CE6S AaHHble 0 Ha4YaslbHO KOHLEHTpauum NCnbITyemoro
BEeLLeCcTBa U B3BELUEHHbIX YacTL, BPEMEHW YAEpPXKaHUS BeLecTBa B Ue. Harpy3ke Ha Wi. NPOUCXOXAEHUN UNa, a Takke
MHhopMaLio 0 TOM. NoABeprasics N TeCTOoBbIVi MaTepuasn B3avMOAECTBIIO C APYTMY BellecTBamm.

HenocToAHCTBO 1 ipyrue acnekTbl KMHETVKN B1opasioxeHnsa obeyxjanmce Ha nocrefHem 3acefanun SETAC (38).
Bnarogaps uccnefoBaHnaM JaHHOTO BUAA, Kak NPOBOAMMBIM, Tak U Ha CTafuu NpoekTa, CTaHOBUTCA OYEBUAHOW HEO0OXO-
[MMOCTb AanbHelLLnX nccnefoBaHuii KMHETUKV Npu paboTe YCTaHOBOK MO OUYMCTKE CTOYHBIX BOA, YTO NO3BOINT YNyULLUTb
MHTepnpeTaumio CyLLLeCTBYOLMX AaHHbIX, a Takke npegnarate 605ee nogxogswime npoekTbl ANs 6yayLuyx ocHoBoOMosa-
rarLmx NPYHLMNOB UCMbITAHWIA.
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Mpunoxexue C
(cnpaBoyHOE)

Cna6opacTBopuMMble Bew,ecTsa, UCNOMIb3yeMble B UCCEA0BAaHUMN (NeTyyne BewecTsa)

Bbl/10 0NMy6/IMKOBAHO NNLLb MaJI0e KO/IMYECTBO OTHETOB, KACAOLMXCS TOMY BO3AEWCTBUIO, UTO UCTLITLIBAIOT N/I0X0
pacTBopuMble 1 HEPACTBOPUMbIE XMMUYECKUE BELLECTBA B XOAE TECTOB, MOAE/IUPYIOLLMX OYMCTKY CTOUHBIX BOZ, (39)—{41].

C.1 BeuwecTBa, cnabopacTBopumbie B Boge

EnuHoro cnoco6a aucneprpoBaHus OnbITHOrO Matepuana, NoaxoAsLLero Ans BCceX HepacTBOPUMbIX XMMUYECKUX
BELLECTB, He CyLUECTBYET.

Lns aucnepcun BELLECTB, UCMOMb3YEMbIX B UCCNEA0BAHUSIX, MOAXOANAT ABA METOAA M3 YeTbIpeX, ONUCaHHbIX B (42):
1CMO/Ib30BaHNe aMy/IbraTopoB U/Wn ynbTpassyka. Heobxoaymo, 4Tobbl adhdhekT AMcnepcun CoOXpaHAaACcs no MeHbluel
Mepe B TeueHue 24 4. B xofie uccnefoBaHus paccesiHHble U CTabnM3MpoBaHHble BELLLECTBA, HaXo4sLLMeCs B pe3epByape
1 NOCTOSIHHO MepeMelLBaeMble B HeM. MOAANT B @dPOTEHK OTAE/bHO OT CTOUHbIX BOA GbITOBOrO (MM CUHTETUYECKOTO)
NPOUCXOXAEHNS.

Mocne Toro kak Avcnepcum 06HapYXuUnu cTabunbHOCTb, UCCAEaYHOT, Kak MOXHO ONpefenuTb ONbITHOE BELLECTBO B
AvcneprupoBaHHoi hopme. ManoBeposTHO, 4To MeTog POY okaxeTcs noaxodsiimm, Ans 3Toro TpebyeTcs ycTaHOBUTL
cneumasnbHblii aHaNUTUYECKNIA METOZ, KOTOPbIA NOAXOANT 4151 BbIXOASALLMX MOTOKOB, TBEPAbIX BELLECTB BbIXOASALLMX MNO-
TOKOB M aKTMBHOTO Wna. Toraa noBeAeHve ONbITHOTO BELLLECTBA NPV MOAENMPOBaHMM NpoLecca ¢ akTUBHLIM U10M criegyeT
n3yyatb B XWAKOWN 1 TBEPAOW hasax.

YT06bI yCTAHOBUTb, PA3/I0XMIICS /M TECTOBLIA MaTepuasl, He06X0AMMO BbICUMTaTb «bBanaHC Macchl». Takum cnoco-
60M MOXHO Y3HaTb, MPOW3OLLIO /N Ha4YasTbHOe GVO/IOrMYEeCKoe Pas/ioXeHNE.

MonHoe 6uonornyeckoe pasnoxeHue onpeAensoT B X04e CIMPOMETPUYECKOrO TecTa Ha MOJHY0 61oornyeckyto
PasnoXMMOCTb C UCMO/b30BAHMEM VHOKY/IMPYBMOTO WUa. NOABEPraemMoro B X04e UCCnefoBaHus B3aMMOLENCTBUIO C Te-
CTOBbIM MaTepuasiom.

C.2 NleTyuune BelecTBa

BO3MOXHOCTb MCMO/b30BaHNSA METO0B MOAENMPOBAHWS OYMNCTKM CTOUHBIX BOA C SIETYYMMU BeLL,ecTBaMu ABsSeTCS
COMHUTE/ILHOM 1 Npo6ieMaTyHoOI. Kak 1 B cilyyae ¢ Ni1oxo pacTBOPMMbIMU OMbITHBIMU BeLLLeCTBaMU, UMeoTCs Ny6vka-
LN LB TOMBKO HECKO/IbKMX OTYETOB, ONVCHIBAIOLLIMX MOAENMPYIOLLME UCTIbITAHUSA C IETYUYVMM BeLLecTBaMu.

MpuHUMN paboTbl Hanbonee pacnpoCTPaHEHHOrO TuMa annapaToB MNOJIHOTO CMeLUMBaHWA OCHOBaH Ha repmeTumsa-
LM pe3epByapoB [/ aspaLi 1 0TCTanBaHWs, N3MepPEHUN 1 KOHTPOIMPOBAHMM MOTOKA BO3AyXa Mpy NOMOLLM pacxofo-
MEepoB 1 NponyckaHuy oTpaboTaHHOro rasa Yyepes creuyasnbHble YI0BUTENN C Liefiblo 0T6opa NeTyyero opraHnyeckoro
maTepuana.

B HEKOTOpbIX CriydasX B raaoxpomaTorpaqamquKmx nccnenoBaHnAX NCNosb3yeTca BaKyyMHbIVI Hacoc nqa noga4vu
0TpaboTaHHOro Tasa Yepes OX/1aXAaeMyto SIOBYLLKY UM OYMCTHOM unbTp TeHake Wan ¢ CUAMKaTHbIM refnem. MpucyT-
CTBME B y/ioBUTEIE TECTOBOIO Matepunasia MOXeTt ObITb YCTaHOB/1EHO NyTEM NpoBeAeHNA COOTBETCTBYIOLLETO aHa/M3a.

WccneposaHve npoxoauT B ABa aTana. CHauana B adpoTeHK 3aKaunBatoTCsA CTOKM, cofepXallye CUHTETUYeckKue oT-
X0Abl. BMECTe C TECTOBbIM MaTepunasiom (HO 6e3 I/II'Ia). B TeyeHune HecKOl‘IbKI/IX,quVI nponssoaAaT 0T60p N aHanns BoAbl Ha
BXOZle U BbIX0e, & Takxe 0TpaboTaHHOro rasa. MosyyeHHble faHHble NO3BO/AIOT OnpeaenTb NPOLEHT BbICBOGOXAEHHOTO
TecToBoro martepuana (f?yS).

3arem npoBoAAT 06bluHOE GroNoryeckoe nccnefoBaHune (C UCNob30BaHNEM UNa) B YCNOBUSX, AEHTUYHBIX TEM,
B KOTOPbIX MPOX0AU/a NpouncTka. Ytobbl yA0CTOBEPUTLCS B 3(DEKTVBHOCTM annapaTos, M3MepsAoT YpOBEHb PACTBOPEH-
HOro OpraHMYecKoro yriepoga v XMM1M4eckoi noTpebHoCTM B kKucnopoae. Ha nepsom aTtane Bpems 0T BpeMeHU N3MepsatoT
cofiepxaHve TeCTOBOTO MaTepuana B BOAE Ha BXOAE U BbIXOAe, a Takke B 0TpaboTaHHOM rase. [locne akkmmaTusauum
nepnogmM4yHoCTb 3aMepoB BO3pacTaerT. |/|CXO,qF| N3 XapakTepnucTnk CUCTeEMbl HA MOMEHT ee CTabubHOro COCTOAHUA, MOXHO
onpefenvTb NPOLIEHT TECTOBOrO MaTepuasa, yAaseHHOTO U3 XWAKOI thasbl B Xofe Kak n3nyecknx, Tak n 61uoornyeckmx
npoueccos (Ryj, a Takke NPOLEHT 0T(U/IbTPOBaHHbIX BeLecTs {RV).

C.3 Pacuertsbl

B xofile HeEGMOOrMYECKOTO UCCNE0BaHNA NPOLEHT TECTOBOIO Matepuasa, BbICBOGOXAEHHOIO U3 cuctemsl {Rvp),
BbIUMCAAIOT MO dropmysie

%f2vp (cy
roe AP — MPOLEHT MCMbITYEeMOro BeLlecTBa, YAa/IeHHOro B pesynbTare ynetyunsanus (%);
Syp — KONMYeCTBO UCNbITYEMOro BELLECTBa, 3a4epXXaHHOro Y0BUTENAMU: BbIPAXKAETCH Kak SKBUBa/IEHTHAasA KOH-
LEHTPaUMA B XUAKON thase (Mr/n):
S/p — KOHLeHTpauusa UCMbITyeMOro BellecTsa B Boge Ha Bxoge (Mr/n).
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Mpn npoBefeHNM GUOTOTNYECKOTO UCCEf0BAHNSA NPOLEHT TECTOBOrO MaTepuana, yaaneHHoro n3 cuctembl (Rv).
BbIYMCNIAT Mo hopmyne

(-2
rae Rv — npoueHT ncnbiTyeMoro BelecTsa, yAaneHHOoro B xode 61oornyeckoro uccanefoBaHms B pesynbtarte yieTyuu-
BaHuAa (%):
SV — KO/MYEeCTBO UCMbITYEMOrO BelecTBa, 3afepXaHHOro ynoBUTenamun B xoge 610a0rMyeckoro nccrefoBaHuns;
BblpaXKaeTCs Kak 3KBMBA/IEHTHAA KOHLEHTPaL s B CTOYHbIX BOAax Ha Bxoge (Mr/n);
S, — KOHLEeHTpauus UCnbITyeMOoro BelecTBa B CTOkax Ha Bxoge (mr/n).

B xofe 61Monornyeckoro nccnefoBaHnsa NpoLEeHT TeCTOBOro Matepuana, y4aseHHoro B pesysibtate BCeX NpoLeccos
(/?,). paccunTbiBatoT No chopmyne

(€.3)

roe SE — KOHUEeHTpauusi TeCTOBOro matepuasna B (KMAKOM) Bel,ecTBe Ha Bbixoae (Mr/n).
MpoueHT BelecTsa, yAaleHHOro B xofe 61Mo10rnyeckoro pasnoxeHus n agcopbummn (Rqga). eeiuucnsior no hop-
myne
«ap% =(«T1-")- (C-4)

[ns TOro uTo6bLI ONpPefennTb, aacopbmMpoBanoCch M UCMbLITYyEMOe BeLLeCcTBO, HE06X04MMO NPOBECTYN AONO/THATE b-
Hble uccnefoBaHus. Ecnv oHo afcop6rMpoBanoch, MOXHO NPOBECTU YyTOYHEHMA'KOPPEKTUPOBKY pacyeTos.

CpaBHeHue nponopuuii TeCTOBOro MaTtepuana, yaaneHHora B xofe 61oornyeckoro n Hebnonornyeckoro nccnepo-
BaHWii {RV 1 RvVp COOTBETCTBEHHO), B 06LLMX YepTax xapakTepmayeT 3 heKT G1OIOTMYECKO OUNCTKN HA BbICBOGOXAEHME
TecToBOro matepuana B armoccepy.

Mpumep — BeH3on

MepuoayaepxaHna B ak TUBHOM nne — 4 aHA

CUHTEeTHNYeCKNe 0T X04bl; Nepuog yaepxarHus — 8 4

Sfp = Sf= 150 mr/n

Svp = 150 mr/n (SEP = 0)

Sv =225wmr/n

S£ = 22,5 mKkr/n

Takum o6pa3om. RNe = 100 %. Rv = 15 %, RT= 100 %, RBA = 85 %.
(BeH30N1 ycNnoOBHO He agcopbupoBancs naom.)
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MpunoxexHne D
(cnpaBoyHoe)

ConpsaxeHune ncnolTaTenbHol YyCTaHOBKM

[ins Toro 4To6bl YPOBHATH MUKPOGHbLIE NOMNYNALUN B U1 UCTbITATEIbHON YCTAHOBKM, HA KOTOPY MofjatoTcs CTOY-
Hble BOAbl C UCMbITYyEMbIM BELECTBOM, W B /1€ KOHTPO/IbHOI YCTAHOBKW, MPOBOAAT eXefHeBHbI 06MeH una (Metoauka
conpsxeHuns) [cm. 43).

ConpsixeHve NpoBOAAT C UCMOJb30BaHNEM YCTAHOBOK XacMaHa C akTUBMPOBaHHLIM U/IOM U C YCTaHOBKaMu Tuna
nopucToro 6aka [cm. 44). [45].

CyLeCcTBEHHOIo pasinuns B pesysbTarax npu UCnosib30BaHUN COMPSHKEHHBIX N HECOMPSAXEHHbIX YCTAHOBOK HE Ha-
6ni0gaeTcsa kak B C/lydaB yCTaHOBOK XacMaHa. Tak v Mo Tuny nopucToro 6aka, No3ToMy HEeT HE06X04MMOCTY B COMPSHKEHUN
yCTaHOBOK.

O6MeH UI0M MOXET NPMBECTU K BUAMMOCTH 3HAYMTEbHOTO yAaneHuns Bewectsa. MNpy obMeHe YyacTb UCMbITYyEMOro
BellecTBa NepeHoCMTCSA B KOHTPOJIbHYIO YCTAHOBKY. Kak criecTBMe, ero KOHLEeHTpaLuy B HaCTUYHO OUNLLLEHHBIX CTOYHbIX
BOAax, NOCTynalwLwWmnx ¢ UcnbiTaTesbHOW U KOHTPO/IbHOI YCTaHOBOK, BbipaBHWBalOTCSA. COOTBETCTBEHHO, AO/MKHbI UCMOMb-
30BaTbCA KOPpPEeKTUpyoLwmne KoadrLMeHTbl, 3HaYeHNe KOTOPbIX 3aBUCUT OT 0GMEHEHHOI (hpakuum 1 cpegHero BpeMeHu
TMAPaBNYECKOro 3aJepXaHnsa CTOUYHbIX BOA.

CKOppeKTMpOoBaHHble 3Ha4YeHusa cteneHn yganeuna POY u XIMK BbluMcnatoT no gopmyne

O, -100 a /
12
l-a r (D.1)
12
rae Dlc — ckoppekTupoBaHHOe 3HauyeHue cteneHn yganexnusa POY unu XMK. %;
Dt — onpepgeneHHoe 3HaveHne cteneHun yaaneduns POY nnun XMK. %;
a — yacTb 06bema aspoTeHka, nogsexatiero obmeny:
I — cpejHee BpeMA rMApaB/INYeCcKoro 3ajepXaHunsa CTOUYHbIX BOA. Y.

MpumMmep — MpoBoaAT 06MeH NONOBUHBLI 06bema aspoTeHka (a =0,5), u cpesHee BpeMms rMAPaBAUYECKOTO
3a/iepXXaHns CTOUYHbIX BOJ PAaBHO 6 4, nonpaBoyHas opmyna npuHuMaeT BUA

40. -100
(D.2)
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MpunoxeHune E
(pekomeHgyemoe)

PacyeT KNHETMYECKNX KOHCTAHT

MpeAnonoxXmnB, YTo KMHETUYECKME 3aKOHOMEPHOCTU MOHO MPUMEHNMBI, 1 MPUHSAB B pacyeT 6a/ilaHCc Macchl akTuB-
HbIX TBEPAbIX BELEeCTB n cybcTpaTa B CUCTeMe akTUBHOIO una. nosyyaem opmyny

—=£&JI-k (E-l)
K . ‘
nnm
k>0 ) (E.2)
roe S, — KOHUeHTpauusa BelecTsa B BOAe Ha Bbixoge (Mr/n);
a
KS — KOHCTaHTa NOJIyHACbILLEHUS. U KOHLEHTPALMs, Npu KOTopoin u =— (Mr/n);
LU — cneunduyeckuii ypoeHb pocta (¢/—1);
U,, — MakcumanbHoe 3HauyeHwue uT (c/- 1);
K,j — cneuyunduryeckan cTeneHb pas3noxeHns akTUBHbIX TBepAbix BewecTs (d - 1):

fls — cpegHee BpemMs yaepxaHus Beuiectsa B une (c/).

Mo pesynbTatam aHanusa faHHo hopMy bl NOyYeHbl cneaytoLlne BbiBOAbI:

- KOHLEeHTpauus BellecTBa B BOJEe Ha BbIXOAE He 3aBMCUT OT KOHLEHTpauuu BeljecTBa B BoAe Ha Bxoge (SO).
CnepoBaTefibHO, CTeNeHb GUOIOTMYECKOrO PA3/IOXEHUS U3MEHSIeTCs BMECTE C KOHLEeHTpalmein BelecTBa B UCXOLHOM
maTepuane (S0);

- €ANHCTBEHHbIM NapaMeTPOM, KOHTPO/IMPYEMbIM Ha CTAHLMAX OUNCTKM BOAbI U BAUAIOWMM Ha S,. ABNSEeTCSA BpeMs
yaepxaHus sewectsa B une 0S

- ANA 3ajaHHOl KOHLUEeHTpauun BellecTBa B BoAe Ha Bxoge (SO) cywecTByeT KpUTMYECKOoe BpeMms yAepXaHus B
une. Bbluncnsiemoe no opmyne

1
—*Ug 2 g (b5)
'S0
rae 0 — KpUTUYEcKoe BpeMmsl yaepXaHus B une (eC/iM OHO MeHbLle, eCTb BEPOSATHOCTb, YTO MUKPOOPraHu3mbl 6yayT

BbIMbITbI):

- MOCKOJIbKY OCTasibHble napamMmeTpbl B oopmyne (E.2) cBA3aHbl C KUHETUKON pocTa, (JIOKHO NPeAnonoXunTb, YTO Ha
ypoBeHb cybcTpaTta B NONy4YeHHOW BOAE M Ha KPUTUYECKWUI nepuof yaepxaHusa okasbiBaeT BAUsSHME TemnepaTypa: Bpe-
MS yAepxaHus, Heobxoanmoe 415 4OCTUXEHNSA ONpPefeeHHOro ypPoBHA OYMCTKU, YBE/IMUYMBAETCA C NMOHMKEHNEM Temne-
paTypsbl.

Mcxopas n3 6ananca macchl TBepAbiX BelWecTs B CUCTEME NOPUCTOr0 LUANMHAPa U npejnonaras, 4To KOHLeHTpauus
TBEPAbIX BELLECTB B BOAe Ha Bbixofe (Xg) HM3Kasi N0 CPABHEHMIO C KOHLUEHTpauueli B aspalMoHHOM pesepByape (X1).
nepvoj yfepxaHus BellecTsa B U/ie BbIYUCAAIT No hopmynam:

VX,
0oC= (E4)
* (00-0,) X2-0, X,
vV X, VvV
E.5
0. Ty vgn (E5)
rae V. — obbem pesepsyapa AN aspauyuu (n):
X, — KOHUeHTpauua TBepAblx BellecTs B pesepsyape (Mr/n);
Xg — KOHUeHTpauus TBEpPAbIX BELEeCTB B Boje Ha Bbixoge (Mr/n);
O0 — cKopoCTb Nofaun Boabl Ha Bxoge (n/g);
O, — ckopocTb 0TBOAa oTpaboTaHHOro una (n/a).

Takum 06pa3omM, MOXHO KOHTPONMPOBATb MEPUOS YAEPXKAHUS BELECTBA B Une npu no6oii 3afaHHol BenuunHe
nyTem KOHTPO/si CKOPOCTU 0TBOAA oTpaboTaHHoro una (O,).
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BbiBOAbI

InaBHOli Lenblo nccnefoBaHus sSIBASETCA NPOrHO3MpoBaHWE KOHLeHTpauun BeliecTBa (B 4acTHOCTW, TECTOBOIO
martepuana) B nosly4yaemoii Ha BbIXxo4e BoAe.

Ipachnueckoe nsobpaxenne S, n 05 nHorga nomoraeT /1Ierko onpeAennuTb KpuTnyeckoe spems yaepxanus 0 - (kpu-
Bas 3 Ha pucyHke E.1).

KoHueHTpeLl*» HBLLacrae B BIAPA
M IWBA* N*1

PucyHok E.1 — Tpu 3HaueHusi TemnepaTtypbl, NsiTb NEPUOAOB yAEpPXaHUs BeliecTBa B Boge

Ecnu 3To He npefcTaBnseTcs BO3MOXHbIM, onpegensoT 0SC BMecTe ¢ NpMGAN3NTENbHBIMU 3HAYEeHUAMMN U 1 Ks
nyTeM HaHeceHus Ha rpaduk 3Ha4yeHmin S, n S, m05.
MepecmoTp chopmynbl (E.1) gaet cnegytouiee

5 © E-6
1*0 K. (E-6)
Ecnu 3HavyeHue Kd oTHocutenbHo He6onbwoe, 1o (1+0t) Ka =1. dpopmyna (E.6) npeobpasyeTcs B (E.7):
K. S
3, e>=—j-+_L (E.7)
vn
1

K
Takum 06pa3om, JO/MKHA NOMYUYUTLCA NpsiMast IMHUS (PUCYHOK E.2) ¢ HakoHOM 1/pT 1 oTcedeHuem T 0 *— .

Mepuogyaepxanun X KoHueHTpauuu W, ainnoge 5°

KoHLUeHTpauus BelecTsa BBoze X Bbinage O f mfn
PucyHok E.2 — JlnHna perpeccun, nepuofd yaepxaHnsa S, orSv T- 5"C
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Mpunoxexne F
(pekomeHgyemoe)

OueHkKa MHIM6UpoBaHMUA aKTUBHOTO Maa UCNbITYEMbIM BELECTBOM

Xumnyeckoe coefjuHeHune (UM CTOUHbIE BOAbI) MOTYT HE MOABEPraTbCA Pa3/IOKEHNIO UK YAANEHNIO B UCTIbITAHUN
MeTOO0M MOAENMPOBaHNA U faxe MOryT okasbiBaTb MHIMbMpylollee BO3AeiiCTBUE HA MUKPOOPraHU3Mbl akTUBMPOBAH-
HOro wna.

HekoTopble xumnyeckne coefvHeHNs noasepranTca 6Mopas3NoXeHNI0 NP HU3KNX KOHL,eHTPaLusaX, HO CTaAHOBATCA
MHrM6uTOpammn npun 605ee BbICOKMX KOHLEHTpauusax (ropmesnc). NHrnbumpytowee aeiicTeme mMoxeT 6biTb OOGHAPYXEHO Ha
60/1ee paHHWUX CTaANAX UCCNefoBaHUS WK onpeAenieHo B UCCeA0BaHUN Ha TOKCUYHOCTb C UCMO/Ib30BaHNEM MOXOXero
AW NAEHTUYHOTO UHOKY/TIOMA. YTO Obl1 UCMOMIb30BaH B UCMbITAHUN MOAENNpoBaHem [cM. 46). cneAyloWw MMy MeToAaMu:
nogas/ieHvie NOrnoLeHns kucnopoga [cm. 47) unm TopMoXeHne pocta MUKPOOPraHM3mMoB una [cm. 48).

B ucnblTaHUM MeTOA0M MOAENVMPOBaHNSA UHIMOMpPOBaHNE MOXeT ObiTb 0GHApPYXeHO, ecny pasHuua B 3HAYEHMAX
POY unun XMK B 4aCTUYHO OYMLLEHHBIX CTOYHbIX BOAAX C UCMbITATe/IbHON 1 KOHTPONIbHOW YyCTaHOBOK cocTaBnseT Gonee
3HauyeHusa POY, npyBHECEHHOTO B Ka4eCcTBe UCMbITyeMOro BelecTsa. nu npoueHT yaganenusa POY (BMK. XMK n,'vam NH4)
opraHuyeckoli cpefbl CTaHeT MeHbLUe B NPUCYTCTBUM UCMLITYEMOro BellecTBa. B aToMm cnyyae He06X04MMO NOBTOPUTH
McnbiTaHNe Npu yMeHbLIEHUN KOHLLEHTpaLMM UCNbITYeMOro BelecTsa 40 Tex Nop. noka MHrMbuposaHue 6yaeT OTCyTCTBO-
BaTb. U, BO3MOXHO, fasiee NOHMXaTb KOHLEHTpaLuio BelecTBa, Noka oHO He GyaeT 6uoperpagumpoeaHo. OfHako, ecnu
MCnbITyeMOe BeLLeCTBO (MM CTOYHbIE BO/Abl) OKa3blBaeT HexenaTesibHoe BO3feicTBrEe Npu BCexX KOHLeHTpaLmusax, aTo yka-
3bIBAET Ha TO. YTO BELLECTBO OYEHb C/IOXKHO UMW flaxe HEBO3MOXHO NOABEPrHyTb GMONOrNYecKkoMy pasnoxeHuio. Moxet
6bITb NOME3HBIM NOBTOPUTL UCMbITAHWE NPY UCMNO/Ib30BAHUN aKTUBHOTO Wia U3 APYroro UCTOYHUKA U/WNn NOABEPrHyTh Wi
nocTeneHHoi akknumaTmsauum.

Ecnun ucnbiTyemoe BeLecTBO nNoABepraeTcs 6M0n0rnyeckomMy yaaneHunto B UCNbITaHNM MOAeNnpoBaHnem ¢ nepsoi
nonbITKK 415 TOro, 4TO6bl NPOBEPUTL, MPOSAB/AET /I OHO UHINBKPYIOLLEe BO3AeNCTBUE, ero KOHLLeHTpaLmsa 4O/KHA ObiTh
yBenuueHa.

Mpu oueHKke UHIMBMPOBaHNA HEOGXOANMO YUNTbIBATL, YTO NOMYIALUSA MUKPOOPraHN3MOB akTVBHOIO nUia MoXeT 13-
MEHATLCA. 1 CO BPpEMEHEM OHU MOTYT BbipaboTaTb YyCTONYMBOCTb K MHIMGUPYIOLLEMY BeLLecTBy.

PacueT cTeneHn nHrmbmpoBaHus.

MpoueHT nonHoro yaanenus BMK. POY. XMK u ap. /?0 n3 ncneitaTenbHol U KOHTPONbHOM YCTAHOBOK MOXET 6bITb
BbIUMC/IEH NO dhopmye

=1B0E _ £ )%
80 - )% (F.1)
rae /| — koHueHTpauun BIK, POY. XMK cTOYHbIX BOA. MOCTYNalLWMX Ha OYNCTKY Ha KOHTPOJIbHYIO W UCMbITATENbHYIO
YCTaHOBKMW, Mr/n:
E — cooTBeTCTBYIOLINE KOHLLEHTPALMMN YACTUYHO OUYNLLEHHBIX CTOYHbIX BOA. Mr/A.

MNapameTpbl / v E gns POY [0/MKHbI GbiTb CKOPPEKTUPOBAHbI 13-3a NPUCYTCTBUS UCMbITYEMOTO BellecTBa B UCMbITa-
TeJsIbHOI YCTAHOBKE, B MPOTMBHOM C/ly4aB PacyeThbl NPOLEeHTa MHIMBUPOBAaHUS BYAYT HEBEPHBLIMN.
YpoBeHb WHIMGUPOBaHUS, 06YCNOBNEHHbI NPUCYTCTBMEM UCMLITYEMOr0 Matepuana, MOXeT GbiTb BblUMC/IEH Mo

cdhopmyne

%inhib(lion = 100- (F.2)

roe Rc — NpOLEHT yAaneHnst U3 KOHTPO/IbHOM YCTAaHOBKMY;
Rt — npoueHT yAaneHns us ncnbitaTesIbHON yCTaHOBKM.
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