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BBenexHue

B 1950 . caenanu BbiBOA, YTO HOBbIE UCMONb3yemMble MABbI SBUNUCH NPUYMHOI CUMLHOMO NeHoobpa-
30BaHUS1 HA YCTAHOBKAX OYWUCTKM CTOYHbIX BOA, @ TaKke B pekax. A9pobHas 04McTka He Morna B MOMHOM
Mepe CrnpaBuTLCA C UX YAANeHWeMm, B psAe Crnyvyaer yganeHue octanbHbIX OpraHuyYeckux BeLecTB HOCU-
1O orpaHu4YeHHbI xapaktep. Mpobnema nocnyXuna TONYKOM ANSt UCCNEAOBAHMIA BO3MOXHOCTEN yaaneHus
MABOB 13 CTOYHbIX BOA, @ TAKXKe U3Yy4eHUA TOro, NOAAAI0TCA NN OYUCTKE CTOYHbIE BOAbLI C HOBLIMWU COEAUHE-
HUSIMU, NMPOU3BOAUMBIMU NMPOMbILLNEHHOCTBIO. ANA 9TOro GblNM UCMOMb30BaHbLI YCTAHOBKUA, MOAENMPYOLLMe
[ABa OCHOBHbIX TuNa aspobHOW BUONOrMYECcKOW OMMCTKU CTOMHBbIX BOA (AKTWUBHBIW UM U NPOLEXUBAHUE, UNK
npocaymBaHue, punsrpaums). beino Gbl HeLenecoo6pasHO M 3aTPaTHO M3yyaTh KaXabli HOBLIA MaTepuan Ha
KpynHOMacLTabHOM OYMCTHON YCTaHOBKE, AaXE HA MECTHOM YPOBHE.

MogzenupytoLime yCTaHOBKW G aKTUBHbBIM UITOM, UCXOAS U3 ONUCAHMUI, MOTYT ObITb PasnnyHbIX pa3MepoB
no o6wemy, HaunHas ¢ 300 mn o 2000 Mn. HekoTopble M3 HUX O4YEHb CXOXM C NOMHOMACLUTAOHBLIMU YCTAHOB-
kamu, 6yay4m 06opyaoBaHHLIMU OTCTOWHUKAMK ANSA una, nogaBaemoro HaCOCOM 06PaTHO B a9POTaHK; y Apy-
TUX K& OTCTOMHMKM BOOBLLE OTCYTCTBYIOT, HanpumMep, ycraHoska Swisher [1]. BobiGop pasmepa o6opynoBaHus
ABNAETCA KOMMNPOMMUCCHBIM PELUEHWEM, C OAHOW CTOPOHbI, YCTAHOBKA AOMXHA ObiTb AOCTATOMHO OOMbLUOW
ANs YCNELLHON MexaHu4eckoin paboTbl, CNPaBRAOLWERca ¢ AOCTaTOYHbIM 06beMOM 06pa3uoB, 6e3 BNMAHUS
Ha peXWM 3KCMyaTaumm, HO C ApYroii CTOPOHBI, €€ pasMep He AO0MKeH ObiTh TaKUM 60nbLUMM, YTOObI BO3HUK-
na HeobxoauMOCTb B 66nbLUEM NPOCTPAHCTBE M BONbLUEM KONMYECTBE pacxoayeMbIX MaTepuanos.

[Ba Buaa obopyaoBaHNUA, KOTOPLIE LUMPOKO U C YCNEXOM UCMOSb3YIOTCA, — 3TO YCTaHOBKM Husmann
(f'ycmana) [2] u yctaHoBku Porous Pot (nopuctbiii uunuHap) [3, 4], Bnepsblie MCNOMb30BaNuCh A4S U3y4eHUs
MABOB; MIMEHHO UX paccMaTpUBAIOT B HACTOSALLEM CTaHaapTte. Jpyrue Takke Obinu HaWAeHbl y40BNeTBOpU-
TenbHbIMKU, HanpuMep, ycraHoska Eckenfelder [5]. Mo npuynHe OTHOCUTENBLHO BbICOKOW CTOMMOCTU M COMpPO-
BOXOAOLLUMX NPUMEHEHNE AaHHOTO MOAENWPYIOLLEro TECTA TPYAHOCTEN NapannensHo wna paspaboTka bonee
NPOCTbIX U AELUEBbIX CKPUHUHI-TECTOB, Nnexalyux B ocHose metoga O3CP 301 A—F. OnbITbl, NpoBOAUMbIE
co MHorumu MABamMu 1 gp. XMMUYECKUMM BELLECTBAMM, NOKA3anu, YTO T€ U3 HUX, YTO MPOLUMN CKPUHWUHT-TECT
(T.e. ABnAOTCA GBICTPO pasnaraeMbiMu), TAKXKE pacnagaroTca U B MOAENMPYOLLEM UCNbITAHUW. HekoTopble n3
TeXx, Yeli pacnag He NPOU3OLLEN B XOA4€ CKPUHWHI-TECTA, 0BHApYXMnn 3Ty cnocOBHOCTb B TECTAX HA BHYTPEH-
He npucyLuyto Guopasnaraemocts (OSCP 302 A, B), 1 TONbKO HEKOTOPLIE U3 3TOW rpynNbl NpeTepneny pacnag
B X0J€ MOAENUPYIOLLEro UCMLITAHKUSA, B TO BPEMSA KaK pacnaj TeX XMMUYECKUX BELLIECTB, KOTOPbIe He NPoLUNK
YCMEeLHO TECT Ha NpUCyLLY BuopasnaraemocTb, He Habnaancsa u B Tecrax ¢ MogenuposaHuem [6]—[8].

[Ins HEeKOTOPbIX Lene AOCTaTOYHbIMU SABNSAIOTCA UCTMBITAHUA C MOAENUPOBAHUEM, MPOBOAUMbBIE B OAU-
HaKOBbIX PA0OYKX YCMOBUSIX; pE3ynbTart NPU 9TOM BbIPAXKAIOT KaK NPOLIEHT yAaneHusi ONbITHOrO BeLecTsa unu
paCTBOPEHHOr0 opraHm4yeckoro yrrepoaa (POY). OnucaHue Takoro Tecta umeercs B metoguke O3CP 303 A.
Tem He MeHee, B OTnMuMe OT npeaLuecTayiowlero meroga O3CP 303 A [9], B KOTOPOM OMUCaH TONbKO OAWH
Tun 060pyAOBaHUSA AN OUUCTKU CUHTETUYECKUX CTOKOB B CBA3AaHHOM PEXUME, UCTIONb3YIOLWEM OTHOCUTENBHO
rpyOblii METOA UNOBBLIX OTXOAOB (MOTEPb), AAHHLIN METOA NpeAnaraeT psg Bapuaumi. 3aecb onucaHbl anb-
TepHATUBHbIE BUJbl 000PYAOBAHUSA, PEXUMbI IKCMNyaTauuu, yAaneHs CTOKOB U UIOBbIX 0TX0A0B (NOTEpPb).
Metoa oueHb 6rm3ok k ISO 11733 [10], kOTOpbLIN TLWATENLHO NPOBEPANCH B X0AE €ro NOAroToBKU, HECMOTPA
Ha TO, YUTO METO/ HE NPOXOAUN MPOBEPKN KPYTOBbIM UCMLITAHUEM.

Ecnu TpebyeTca 6onee TouHOe onpeAeneHue KOHLEHTPaLUUM ONbITHLIX BELLECTB B BbIXOAALLEM NOTOKE,
Heobxoaum bonee o6LLMPHBIN MeToa. Hanpumep, Tpebyetcs 6onee TOUHOE pErynmpoBaHne CKOPoCTH UOBbIX
OTXOAO0B (NOTEPb) EXEAHEBHO M B Nep1oa BCErO UCNLITAHUS, YCTAHOBKM NPU STOM JOSDKHbI paboTaTte npu pas-
SINYHON CKOPOCTU NOTEPb. YUTOOLI METOA NONYUYUIICA BCEOOBLEMMIOLLMM, UCTILITAHUSA AOSDKHBI NPOBOAUTLCA NPU
ABYX UMK TPEX Pa3nuyHbIX NOKa3aTensx Temneparypobl, kak B Meroae, onucaHHom Bepuem [11], [12] u kpaTtko
M3MOXEHHbLIM B NpUoXeHun A. TeM He MEHee, UMEIOLLIMECS 3HAHUS HE NMO3BONSAIOT PELLUUTD, KAaKas U3 KUHETU-
Yeckux moaeneii noaxoauT Ans onpeaeneHusi GuopasnaraeMoCT XMMUYECKON NPOAYKLUK NPU OYUCTKE CTOY-
HbIX BOA U B BOAHOM cpeae Boobuye. Mcnonb3oBaHue kMHeTMkM MoHoaa, NpeCTaBNeHHON B NPUNOXEHUU A B
Ka4yecTBe Npumepa, OrpaHMuYEHO: BELLIECTBO AOIMKHO NPUCYTCTBOBATL B KOHLEHTPALUMK 1 MI/n 1 Bbilwe, HO NO
MHEHUIO HEKOTOPbIX IKCMEPTOB, Aaxe 310 TpebyeT 060cHOBaHUA. TeCTbl AN KOHLEHTPaLMiA, KOTOpble Gonee
NpaBAMBO OTPAXAIOT Te, UTO OblNKU 0OOHAPYXXEHbI B CTOHYHbLIX BOAAX, NPUBEAEHBI B NPUIIOXKEHUU B, HO 3TN TECTbI
1 T€, YTO BKNIOYEHbI B NpUIOXeHUe A, 0(popMnAIOTCA B BUAE NPUNOXEHUIA, a HE KaK OTAeNbHble OCHOBOMONa-
raowme NPUHUUNBLI UCNbITAHUNA.

MeHblwe BHUMaHUA yAEnsAT MOAENUPYIOWMUM YCTAaHOBKaM C KanenbHbIM (PUILTPOM, BO3MOXHO, NO
NPUYUHE UX TPOMO3AKOCTM U MEHbLLUEN KOMMAKTHOCTU, YeM MOAENUPYIOLLME YCTAHOBKU C AKTUBHBLIM WIOM.

\
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Ibkepukom ¢ coasTopamu [13] Obinu paspaboTaHbl YCTAHOBKM C KanemnbHbIM hUbTPOM, KOTOpble paboTanu
B CcBsi3aHHOM pexume [9], [13]. daHHble punbTPbl UMENU OTHOCUTENBLHO BonbLUoi pasmep (BbiIcOTa — 2 M,
o6bem — 60 n) n yepes kaxabii TpeboBanocb NPoNyckaTb CTOKM CO CKOPOCTbIO 2 n/4. BomaHH ¢ coaBTopa-
Mu [14] cmogenupoBanu KanenbHble Guonornyeckue punbTpbl, BCTABUB BOPCUCTBLIE NMOMOCKU U3 CIOXHOIO
nonuachupa B TpyOy AnuHOM 1 M (BHYTPEHHUM AnaMeTpom 14 MM), NnpeaBapUTENbHO MOrpy3uB MONOCKM B
KOHLIEHTPUPOBAHHbIA aKkTUBHbIW U Ha 30 MUH. ONbITHOE BELLUECTBO B KAYECTBE €AUHCTBEHHOrO UCTOYHMKA
yrnepoaa (C) B pacTBOpe MUHEpPanbHbIX conei Oblno HanpaBNeHO BHU3 NO BEPTUKamNbHOW TPyOKe, OLEHKY ero
GropasnaraemMoctu onpeaensnu usmepeHuem (POY) B BeixoasLLem notoke u CO, B BLIXOAALLEM rase.

MHbiM 0Bpaszom Oblnu cMmoaenupoBaHbl GMOGUALTPLI, CM. [15]; HA BHYTPEHHWE MOBEPXHOCTU Bpa-
LalLWmxca TpyOOK, HAKNMOHEHHBLIX FOPU3OHTaNbHO NOA HEGOMNbLUMM YIMOM, NOAABAnUChL CTOKU (MPUMEPHO
250 mn/v), coaepxxalume u He coaepXkalume onbITHOE BELLECTBO, y COOpaHHbIX XKe NOTOKOB onpeaensanu (POY)
n/mnu ykasaHHoe BeLLecTBO. [JaHHbli MeToA onucaH B Mmetoguke OICP 303 B.

McnbiTaHua METOA0M MOAENUPOBAHUA OOLIMHO NPUMEHSIOT K XMMUYECKMM BELLIECTBAM, HE NPOLLEALLUM
npeaBapuTEnbHbIE UCMBITAHMA HA NOMHYK Guopa3naraemMocTb, HO MPOLLEALUMM UCTLITAHUA HA NEPBUYHYIO
OuopasnaraemocTb. B 0COObIX Cny4yasx UMUTALMOHHBLIE UCTILITAHUA TAKKE MPUMEHSAIOTCS K NOObIM BeLle-
cTBaM, O KOTOpbIX Tpebyerca Gonblue uHMOpPMaLum, 0COBEHHO 3TO KacaeTcs BeLeCTB, MPOU3BOAUMBIX B
6onbLunx 00bemax, npu 3T0M 06bLIYHO MCNONB3YKOT UCCNEAOBAHUE aKTUBHOIO Una.

B HekoTOopbIx cnyyasx TpebyeTrca KOHKpeTHasd MHAOPMAaLUS OTHOCUTENBHO PEakuUM XMMUYECKOTO Be-
LLIEeCTBA HA METOAblI OYUCTKM CTOYHLIX BOA, BKIOYAlOLWLME GUONMEHKY, 8 UMEHHO, NEPKONALUMUOHHBIE UMK Ka-
nenbHble PUNbTPbI, BpaLLatoLmecs 6Monormyeckme KOHTakTopPk!, MCEBAOOKUKEHHBIE CIOW.

VI
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M EXT T OGCVYAAPCTIBETHHUBbB # CTAHAODAPT

METOAbI UCTILITAHUA XUMUYECKOWN nPOAYKLINU, NPEACTABAIOWEN ONACHOCTb
ONA OKPYXXAIOLLEN CPEAbI

OnpegenexHne 6uopasnaraeMocTi Npu a3pobHLIX METOAAX OYUCTKK

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

Dara sBepenna — 2014—08—01

1 O6nacTb NnpuMeHeHust

Hacroawumi craHaapT yctaHaBnuMBaeT WUCMbITaHUA OuopasnaraemocTu MeTOAOM MOAENUPOBAHUS HA
MOAENbHLIX YCTaHOBKaX, NPeACTaBNAoLLMX Ba OCHOBHbIX BUga adpobHOM BMONOrM4ecKon OMUCTKM CTOUHbIX
BOA: aKTUBHbIM USIOM W duIbTpaumnen.

2 TepmuHbI 1 onpeaeneHns

B HacTosLLEeM cTaHaapTe NPUMEHEHbI CriedyoLue TEPMUHBLI C COOTBETCTBYIOLLIMMU ONpeaereHUsIMM:

2.1 coxpaHUBLIMECH KMHETUYECKUe napamMeTpbl: KuHetuueckue 3HauyeHusi, oTpaxkaiolme ycrioBusi
cpefibl, U3 KOTOPO# Gbinu U3BNEYEHbI MUKPOOPraHU3MbI, HE U3MEHSIIOLLIMECS B XO€ UCCINEAOBaHUS.

2.2 UMMaHeHTHble KMHeTUYeCKue napameTpbl: KMHETUYECKUE NAPAMETPbI, MOMYYEHHLIE B YCIOBUSX
UCCNeaoBaHMs, AatOLLMX BO3MOXHOCTE MOMHOLIEHHOTO PasBUTMSI CUCTEMBI, CUHTE3UPYIoLWMX 6enok, no3sonss
CUCTEME MaKCUMAanbHO BbIPAaCTU.

3 A3pOTEeHKN

3.1 MpuHUMN meTopa

3.1.1 MeToa npeaHa3Ha4YeH Ans KONMYECTBEHHOrO onpeaeneHnsa yaaneHua 3arpasHutenen u nepeny-
HOW W/unu NonHon GuopasnaraeMocTi BOAOPACTBOPUMbIX OPraHU4ECKUX BELLECTB a3poBHbIMU MUKPOOpra-
HW3MaMU B UCTbITATENMbHBIX CUCTEMAX HEMPEPLIBHOMO AEWCTBUA, MOAENNPYIOLLMX NPOLIECC OYUCTKN aKTUBHBIM
Unom.

3.1.2 NcnbiTaHus NnpoBOASAT Ha ABYX YCTaHOBKaX, paboTalowmx 0OQHOBPEMEHHO NPU OAUHAKOBbLIX YCIO-
BUSIX, NOA0OPAHHBIX B 3aBUCUMOCTM OT LiEnei uccnegosanuns. CpegHee spems ruapaesnu4eckoro 3agepxanus
CTOYHbIX BOA paBHO 6 4, cpeaHui BO3pacT una (Bpemsa 3agepkaHusa una) ot WecTtn 4o Aecatu gHen. Un yaa-
nseTca o4HUM 13 ABYX METOA0B. Mccneayemoe BewwecTBo B KOHUEHTpauum ot 10 4o 20 Mr/n pacTBOPEHHOro
opraHuyeckoro yrnepoaa (POY) nobaBnsetca B CTOYHbIE BOAbl (OpraHUYeckylo cpeay), noaaBaemble TOMbKO
Ha OJHY U3 YCTaHOBOK. Bropas ycraHoBKa ABNSETCA KOHTPONbLHOW AN onpeaeneHusa GuopasnaraemocTtu ca-
MUX CTOYHBIX BOA.

3.1.3 B nepuoanyvecku otbupaembix npobGax 4YaCTUYHO OHYULLEHHBIX CTOYHLIX BOA ONPEAEnsoTCs 3Ha-
yeHua POY (npeanodTMTENbHO) UNM XMMUYECKYIO NOTpebHOCTL B kucnopoge (XMK), a Takke KOHUEeHTpauus
UCMbITYEMOro BeLecTsa (ecnu HeobxoanMMo) COOTBETCTBYIOLLIMM METOAOM B CTOMHOM BOAE, NOCTyNatowwen n3
ONbITHOM ycTaHoBKW. pegnonaraeTca, 4To pasHuua B 3Ha4eHusax JOY unu XMK B ONbITHOM U KOHTPOSbHOM
aspoTeHke 00yCnoBNMBAETCA UCTILITYEMbIM BELLLECTBOM UIU €ro MeTabonutamu. [ina Toro 4tobbl onpeaenuTb
yAaneHne ncnbiTyemoro BewecTsa, 3Ta pasHuua cpaBHuBaeTca ¢o 3HaveHuammn JOY wnu XIMK nogasaemoi
Ha YCTaHOBKY OpraHU4ecKkow cpesbl.

M3pgaHue obuymanbHoe
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3.1.4 AsneHune GUOPA3NOXKEHNUA MOXHO OTNIMYUTL OT BroagcopOumm Npu aHanmse BPEMEHHbIX 3aBUCH-
MOCTEN yAaneHus BELLECTBa, YTO MOXET ObiTb AONONMHUTENBHO NOATBEPXKAEHO NPOBEAEHMEM UCTLITAHUS Ha
nonHy 6uopasnaraemMocTb Ha akKMMMAaTU3MPOBAHHOM WHOKYMATE, NONYYEHHOM U3 YCTAHOBKM, CoAepXaLLen
UCNbITyemMo€e BELLECTBO.

3.2 VcnbiTyeMoe BewweCcTBO

3.2.1 Ona kOPPEKTHOW MHTEpnpeTauun pe3ynsratoB Heo6XoaMMO onpeaenuTb YUCTOTY UCMbITYEMOro
BELUEeCTBa, €r0 pacTBOPUMOCTb B BOAE, NIETYYECTb, CNOCOBHOCTL K agcopbuun. TecTuposatb neTyyne umm
HepacTBOPMMbIE BELLECTBA HErMb3f, €CMU TONbKO HE ObiNMM NPeanpuHATLI 0CoObIe Mepbl (NpunoxeHue C).
JomxHa ObiTb N3BECTHA XMMUYECKAs CTPYKTypa BelecTsa unu xota 6bl ero amnupudeckas cdopmyna ans
TOro, YTo6Obl ONpeaenuTh TeopeTudeckue sHadenuns TMNK, POY unu XMK, n/unu nposeputb UX 3Ha4€HUs, NOny-
YeHHblEe B X04€ uccnegqoBaHus.

3.2.2 Nudopmaumsi 0 TOKCUYHOCTM BELLECTBA ANA MUKPOOPraHU3MOB MOXET ObiTb NONE3HON NPU Bbi-
Gope ycrnoBuii NPOBEAEHUS TECTUPOBAHUA U MOXET ObITb CYLLECTBEHHON ANA NPaBUbHON UHTEpNpeTauumn
HU3KMX 3HAYEHUI BmopasnaraeMocTu.

3.3 lNMpoxogHblie 3HaYeHus

3.3.1 CreneHb yaanenus MNMAB npu onpeageneHun nepeu4vHon GuopasnaraemMocTu aomkHa ObiTb Gonee
80 %. Ecnu 3Ha4veHue B 80 % He AOCTUraeTcs, MOXXET NPOBOAUTLCA AaHHOE UCCneaoBaHNe, NPU STOM CTeNeHb
yaanenus NAB pgomkHa 6biTb HEe MeHee 90 %.

B uenom Ans XMMUYECKUX BELLECTB MPOLEHT yaaneHs MOXHO NOMy4YuTb U3 NPUBAMKEHHBIX BbUMUC-
TNIEHNIA BO3MOXHOMW KOHLIEHTpAaLUK B OKpyXatoLen cpeae ana oueHku 6e30nacHOCTU BewecTBa. Pesynbrarbl
NOAYMHAIOTCA MPUHLMMY «BCE UM HU4eroy». B psae ncnbiTaHUn YUCTbIX XMMUYECKN BELLECTB MPOLEHTHOE
yaaneHue POY coctaBuno csbile 90 % Gonee Yem y Tpex YeTBEPTbIX BELWECTB U CBhilwe 80 % — Bonee yem
y 90 % BeLuecTB, KOTOpbIe NOKa3anu kakyo-Hubyab 3Ha4YMMyl0 cTeneHb GuopasnaraeMocTu.

3.3.2 CpaBHUTENbLHO HEMHOIO XMMUYECKUX BewwecTs (Hanpumep, MAB) NPUCYTCTBYET B CTOYHBLIX BOAAX
B KOHLIEHTpaUMsX, UCMOMb3yeMbiX B 4aHHOM uccnegosaHum (okono 10 mr yrnepoaa/n). Hekotopbie xumuue-
CKue BeLlecTBa MpU TaKMX KOHUEHTpauusax MOryT okasbiBaTb nNoAasnsiollee AenCTBue, KUHETUKa yaaneHust
APYrMX MOXET ObITb pasnMyHa Npu HU3KUX KOHUEHTpauusax. bonee TouHasa oueHka pasnoXeHUst MOXeT ObITb
BbIMOSIHEHA C UCNOMb30BaHMEM MOANMDULMPOBAHHBIX METOAOB MPU UCMONb30BAHUU PEANTUCTUYHO HU3KNX KOH-
UeHTpaumii xumuyeckux seects. MonyyeHHble AaHHbIe MOTYT ObITb UCMONb30BaHbI ANA pacyeTa KOHCTaHT
cKopocCTH npouecca. PabotocnocobHOCTb HEOBXOAMMBIX 9KCNIEPUMEHTANBHbLIX METOAOB €Le He NOMHOCTLIO
noATBEpPXKeHa, TakKe Kak U He Obinu NOCTPOEHbI KUHETMYECKUME MOAENU, ONUCLIBAIOLME peakuuu Guopasno-
XeHus (npunoxexve B).

3.4 BelwecTBa cpaBHEeHUA

[ns Toro, YtToObl ObITb YBEPEHHbLIMU, YTO IKCNEPUMEHT NPOBOAUTCS NPAaBUMNBLHO, PEKOMEHAYETCA BPEMSI
OT BPEMEHU MPOBOAUTL OAHOBPEMEHHO C UCCNEAYEMbIMU BELLECTBAMM UCTbITAHUS BELLECTB, NOBEAEHUE KO-
TOPbIX U3BECTHO.

K Takum coegmHeHusAM OTHOCATCH aauMnuMHOBast KUCNoTa, 2-deHun eHon, 1-HadTon, AMteHOBast KUC-
nota, 1-HapTonHasa kucnora.

3.5 BocnpousBogumocTb pe3ynbTaTtoB UCTbITAHUN

OT4eTOoB, KacaloLLMXCA UCCNEAO0BAHUI UCMITAHUIA C MOAENUPOBAHUEM, 3HAYUTENBHO MEHbLLUE, NO cpaB-
HEHUIO C OTYETaMM NO UCMLITAHMSM Ha ObICTPYIO BuopasnaraemocTb.

BocnpoussoaMmocTb (Mexay O4HOBPEMEHHbLIMU UcnbiTaHusaMu) (B npegenax ot 10 % ao 15 %) ans uc-
NbITYEMbIX BELLECTB, pa3noxusLumMxca Ha 80 % unu 6onee, — xopoLuas, AnA MEHEE pasnaraeMblX BELLECTB
pa3bpoc pesynsratoB MOXET ObiTb BonbLue.

Pesynerarbl, nony4yeHHbIe NpY NPUMEHEHUN ABYX TUNOB annaparos, pasnu4arTcs He3Ha4vuTenbHo. Oa-
HaKo HEKOTOpbIe BeLlecTBa Bonee akTMBHO U CTabUIbHO pa3naralTcsl B NPUCYTCTBUM BbITOBLIX CTOMHbIX BOZ
no CPaBHEHUIO C CUHTETUYECKUMU CTOYHLIMU BOAAMM. Takke C HEKOTOPbIMY MOTPAHNMYHBIMK BELLIECTBAMU Bpe-
MS OT BPEMEHW MONy4arT COBCEM HECONOCTaBUMble pedynkratsl (Hanpumep, 10 %, 90 %) B npouecce Tecra
ONUTENbHOCTLIO A0 9 HeAEnb.

3.6 OnucaHue metoaa

3.6.1 TecT-cuctema
3.6.1.1 Cucrema ans npoBeaeHUsi TECTUPOBAHUSI OAHOIO UCMbITYEMOrO BELLUECTBA COCTOMT U3 UCTbITa-
TENbHOW U KOHTPOSbHOW YCTAHOBOK.
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Korga BbINOMHAIT TONLKO onpefenieHHble ucnbiTaHua (nepBuyHas 6uopasnaraemocTb), Heobxoauma
TOJMIbKO MChMbITatesibHas yctaHoBka. OfHY KOHTPO/IbHYI0 YCTaHOBKY MOXHO WMCMO/Ib30BaThb NPU NPOBEAEHUN UC-
cnefoBaHUn Ha HECKOMbKMX UCNbITaTe lbHbIX YCTAHOBKaX, Ha KOTOpble NoJaeTcs O4HO M TO Xe BeLiecTBO Wan
pasnnyHblie BewecTBa. B cnyyae conpskeHus (npunoxeHune D) kaxpas ucnbiTaTeNbHas ycTaHOBKA [0/HKHA
6bITb 060pyAOBaHa CBOEN KOHTPO/IbHON YCTaHOBKOIA.

3.6.1.2 Cuctema NSl NpoBeAEHMA TECTMPOBAHWUS MOXET NpeacTaBnsATb CO60M Kak Mofesnb CTaHuum
aspauun CTOYHbIX BOA aKTMBHLIM W/IOM, Tak U YCTAHOBKY XacmaHa (CM. pUCYHOK 1) unv nopucTblit 6ak (cm.
pucyHok 2). B 060ux cnyyaax pesepByapbl AN XPaHEHWS CTOYHbIX BOA, NOCTYMalLWMX Ha OYMCTKY, W Bbiny-
CKaeMbIX CTOYHbIX BOA [OJ/IXHbl OblTb 4OCTATOYHOIO pasMepa A1 MOCTYNJeHUA MPUTOKa M hopMupoBaHns

CTOKOB. Takke Heo6Xx0AVMbl HACOChI A/ A403MPOBAHUS NOJaBaeMblX CTOUYHbIX BOJ, CMELIaHHbIX C pacTBOPOM
UCMbITYEMOro BellecTBa Wan 6e3 Hero.

YctaHoBka XacmaHa (Husmann)

Bozgyx
A — PesepByap /19 XpaHeHns £ — lHeBMaTU4ecknii Hacoc
B — [osupytowuii Hacoc F — Cocyp gna ot6opa
C — Kawmepa aspaumu G — Aspartop

D — OTCTOIHUK H — Pacxogomep Bo3ayxa

PucyHok 1 — O60pyzfoBaHue, NpuMeHsiemMoe A/1s1 OLeHKM 6UopasoxeHus

MopucTblii 6ak

A — PesepByap /19 XpaHeHns E — Cocya ans otéopa
B — [lo3upytolyuii Hacoc F — Oundbcpysop
C — lMopucTblii aspauuoHHbIii pesepByap G — Pacxogomep Bo3gyxa

D — BHeLHWii HenpoHMLaeMblii cocyn,

PucyHok 2 — O6opyaoBaHne, NpUMeHsieMoe /18 OLEeHKM BruopasnoxeHns
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3.6.1.3 Kaxaoe ycTpOoWCTBO CTaHUMKU aspauuu CTOYHbIX BOA aKTMBHbLIM WIOM COCTOUT U3 aspaLuoH-
HOro pesepByapa C M3BECTHbIM 06BLEMOM NPUMEPHO 3 N aKTUBUPOBAHHOIO Una u cenapatopa (BTOPUYHbIN
OTCTOWMHMK), B KOTOPOM COAEPXMUTCA NMPUMEPHO 1,5 Nn; 06beMbl MOXHO U3MEHSITb 10 HEKOTOPOW CTENEHU mny-
TeM perynupoBKU BbICOTbI cenapatopa. MoXHO MCnonb3oBaTh pe3epByapbl pasnuyHbIX pa3MepoB, €CIIU OHW
YHKLMOHUPYIOT C aHANOTMYHBIMK TMAPABNMYECKUMN Harpy3kamu.

Ecnu HEBO3MOXHO COXpaHWUTL TeMneparypy B MOMELLEHUU ANA UCNbITAHUI B HY>XKHOM JuManasoHe, pe-
KOMEHAYETCS UCMONb30BaTh pe3epByapbl ANs BOAbI C BOAAHOW py6aLluKoi U perynupoBKOM TEMNepaTypbl.
Bo3gyLUHbIA UM 403MPOBOYHBIN HACOC MCNONb3YETCA ANA PELMPKYNsLUM akTUBHOMO una u3 cenaparopa B
a9paLMOHHbIN pesepByap, HENPEPLIBHO UMM C NPOMEXYTKaMU YePE3 paBHbIE MPOMEXYTKU BPEMEHMU.

3.6.1.4 Cucrema nopuctoro 6aka COCTOUT U3 BHYTPEHHErO, MOPUCTOTO, LMNMHAPA C KOHUYECKUM OHU-
e, yaepxusaemMom B GonbLuem pesepByape aHanorM4Hoi hopmbl, HO M3rOTOBIIEHHOM W3 BOAOYMOPHOrO
nnacTMaccoBoOro Marepuana.

Moaxoaawwmm marepuanom Ans NOPUCTOro pesepayapa ABMAETCA MOPUCTLIN MOSNMSTUNEH C MaKCUMarb-
HbIM pasMepoM nop 90 MKM U TONWWMHOW 2 MM. BelaeneHue muna n3 o6paboTaHHON OpraHUYECKOn cpeabl
OCHOBAHO Ha PasnM4yHOM NPOXOXAEHNN CKBO3b MOPUCTYIO CTEHY. Bbinyckaemble CTOYHbIE BOALI COOMPAIOTCA B
KOMbLIEBOM NPOCTPAHCTBE, OTKYAA OHU BTEKAKOT B OTOOPHbI YaH. Ocagku He 06pasyioTea u, CrneaoBarTensHo,
OTCYTCTBYET pPeLupKynauma akTMBHOro una. Besa cuctema MOXET MOHTUMPOBATLCA B BOAAHOW BaHHE C TEPMO-
CTaTMYeckuM ynpaeneHnem. Ha HavanbHbIX sTanax nopuctble 6aku GNOKUPYIOTCA W MOTYT NEPEnOSHATLCA.
B Takom cnyyae 3aMeHWTe BHYTPEHHIOIO MOPUCTYIO OBLUMBKY YMCTON OGLUMBKOM, B NEPBYIO OYepesb, OTKa-
YyaB cudOHOM un u3 6aka B YMCTOE BEAPO W yAanuB 3aCOPEHHYIO BHYTPEHHIOW 06LWwuMBKY. Nocne cMbiBaHus
HEMPOHMLIAEMOTO HapPY>XHOTO LMNMHAPA BCTABMAIOT YNCTYIO BHYTPEHHIOW OGLIMBKY M 3akauuBaloT oOpaTHO
akTuBHbI 1N B 6ak. JTlo6oii un, OCTaBLUMIACA HA CTEHKAX 3aCOPEHHON BHYTPEHHEN OGLUMBKYM, TaKXe TLiaTernb-
HO CYMLLLAIOT 1 NepeHocsT B Oak. B nepeyto ovepeab YUCTAT 3acopuslunecs 6aku TOHKOW CTpyel BoAbl Ans
yAaneHus OCTaBLUErocs ura u Norpy)xeHmemM B cnabbiit pacTBOP rMNOXNOpUTa HaTpUA, a 3aTeM B BOAY, C Mno-
crneayoLwmm nonockaHWem Bo0N.

3.6.1.5 Ona aspauuu akTMBHOTO Ufa B adpauUMOHHLIX pesepByapax o6eux cuctem TpebyloTca noaxo-
ASILME TEXHOMOrMYECKME NMPUEMbI, HANPUMED, CUHTEPUPOBAaHHbIE KyOUKKU (AN DY3MOHHBIE KAMHU) U CXKATbIN
BO34yX. [pu HEO6X0AMMOCTM BO3AYX OUMLLAIOT NPONYCKAHNMEM Yepe3 COOTBETCTBYIOLMI (DUALTP U KOHAWLWO-
HUPYIOT. Yepes cucteMy AOMKHO NPOXOAMTL JOCTATOYHOE KONMMYECTBO BO3AyXa ANs NoAAepXaHusa aspobHbIX
YCMOBUI U COXPAHEHUSI XMONbEB AKTUBHOTO MNa BO B3BELUEHHOM COCTOSIHUM B TEYEHUE BCEr0 BPEMEHU UC-
NbITAHUS.

3.6.2 dunsrpoBasnbHbIe YCTAHOBKU UK LeHTpudyra

Yctpowctea ansa ounsrpaumm o06pasuoB ¢ MeEMOpaHHLIMKU (PUNBTPaMK € NOAXOASALLEN NOPUCTON CTPYK-
Typoh (HOMUHATbHbLIA AMameTp nop cocraenser 0,45 MKM), Yepes KOTopble NPOXOASiT PaCTBOPUMbIE OpraHu-
yeckue COEANHEHMs, U BbIAENSETCS OPraHUYECKUI YIMepos B MMHUMArnbHON BenuuuHe. Ecnu ncnonb3yiorcs
(punbTPLI, KOTOPbIE BLIAENAIOT OPraHUYECKUi yrnepoa, npoMbiBanTe uUnsTPbl OCTOPOXHO, UCNOSNb3YS rops-
uylo BOAY ANA yAaneHus BbILLENAUYMBAEMOro OPraHUYeckoro yrnepoaa. B kayecrse ansrepHaTMBbI MOXHO
UCNONb30BaTh LIEHTPUYry, cnocobHyio paborate npu 40000 m/c2.

3.6.3 AnanuTuuyeckasa annaparypa

YcraHoBka Heobxoauma Ans onpeaeneHus:

- pacTBOPEHHOro opraHu4veckoro yrnepoaa (POY), obuiero cogepxaHus OpraHU4ecKoro yrnepoaa umm
XuUMm4eckoin notpedHoctu B kucnopoge (XrK);

- BeLWecTB, ecnu Tpebyercs;

- B3BELUEHHbIX TBEPAbIX YacTul, pH, coaepxaHna kucnopoaa B BOAE;

- TeMneparypbl, KNCIOTHOCTU U LLENOYHOCTH;

- aMMOHMUS, HUTPUTOB U HUTPATOB, ECNU UCNLITAHWE NPOBOAUTCS B YCROBUAX HUTPUDULMPOBAHUS.

3.6.4 Bopa

3.6.4.1 BopgonpoBogHasi Boaa AomkHa coaepxatb POY meHee 3 mr/n. Heobxoaumo onpeaenvTb uie-
TNOYHOCTb, €CMN OHA HE U3BECTHA.

3.6.4.2 [lenoHusoBaHHas BoAaA AOIPkHA coaepxaTtb POY meHee 2 mr/n.

3.6.5 Opranuyeckas cpepa

B kauecTBe OpraHU4eCcKOn Cpeabl AOMYCKAETCA UCNONb30BAHNE CUHTETUHMECKUX CTOUHbIX BOA, ObITOBbIX
CTOYHbIX BOA UIMU UX CMECHU.

Kak 6bino ykasaHo B [8], [12], ncnonb3oBaHue TONbKO OLITOBLIX CTOKOB YacTO BEAET K YBENMUYEHHOMY
NPOLEHTHOMY yAaneHuI0 paCTBOPEHHOro opraHuyeckoro yrnepoaa (POY), GbiTOBbIE CTOKM Aaxe NO3BONAIT
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yaanate u 6uopasnaratb HEKOTOpblE XUMUYECKME BELUECTBA, He sBnAoLmecs GuopasnaraembiMi Npu mc-
MoMb30BaHMKU OAHMX NULLIL CUHTETUYECKUX CTOKOB B xoae Tecta OECD. NocTosiHHOe unu npepbiBaioLleecs
AobaBneHne ObITOBbLIX OTXOAOB YacTO CTAbMNM3MPYET aKTUBHLINA WIT, @ TAIOKe YNyJLliaeT 0CaXaeHUe, YTo sB-
naeTcst 3HaUMMOW cNOCOBHOCTBLIO. IMEHHO MNO3TOMY PEKOMEHAYIOT NPUMEHEHUE BbITOBbLIX CTOKOB.

PekomeHayeTcs UCNonb30BaTh ObITOBLIE CTOUHbIE BOAbI, TAK Kak:

- UCMONb30BaHKUE TOSNbKO ObITOBLIX CTOYHBIX BOA YaCTO CNOCOOCTBYET YBESIMYEHUIO NPOLIEHTA YAaNeHuUs
POY u paxe npuBOAUT K yAANeHUIo 1 BUOPAa3NOXKEHNIO HEKOTOPbIX XMMUYECKUX BELLIECTB, KOTOPLIE HE pas3-
naraiorcs nog AeiiCTBUEM MUKPOOPraHM3MOB MPU UCMONb30BAHUU CUHTETUYECKUX CTOUHBIX BOA;

- NOCTOSIHHOE MW Nepuoanyeckoe Ao0aBneHne ObITOBbIX CTOYHbIX BOA Y4acTO CTabUNU3NPYeT aKTUBHBII
1N, BKINIOYas BAXKHOE CBOWCTBO XOPOLLET0o OCeaHusl.

M3mMepsIoT KOHLUEHTPaLMIO PAaCTBOPEHHOTO OPraHUYECKOro Yriepoaa i XMMUYEcKylo NoTpeGHOCTL B
KMCIOPOAE B KAXKAOW HOBOM 03€ OpraHMYeCKon cpeabl.

HeobxoaMMO 3HaTb KUCMIOTHOCTb UMK LLENIOYHOCTb OPraHMyYeckon cpeabl. Ecnu ypoBeHb KUCNOTHOCTH
WUNU LLENOYHOCTM HU3KMIA, TO BO BPEMS UCMbLITaHUA ANA nogaepxanusa pH Ha yposHe npumepHo 7,5 £ 0,5 B
a3paLMOHHOM pesepByape MOXeET noTpeboBarbes AoOaBneHne B OpraHMyeckyto cpeay noaxoaswero 6ydep-
HOro BeLyecTsa (HanpumMep, ABYYINEeKUCNoro HaTpua unu guruapodocdara kanus).

Konuuectso ao6asnsiemoro OycepHOro sewjecrsa u Bpemsi 4o0aBneHUa Heo6xoauMo onpeaensTb B
KaxaoM otaenbHoM cnyyae. Ecnu ucnone3ytorca cmecu (HenpepbiBHO unu nepuoauyecku), POY (unu XMK)
CMECU AOIMKEH COXPaHATLCA MPUOMU3UTENBHO PaBHbIM NOCTOSIHHOMY 3HAYEHWIO, HanpPUMEP, NpPU NOMOLLM
pa3baBneHusi ¢ BOAOW.

3.6.6 CuHTEeTMYECKUe CTOUYHbIE BOAbI

3.6.6.1 Ha kaxxablit NMTp BOAONPOBOAHON BOAbI HEOOXOAUMO PaCTBOPUTS:
nentoH — 160 wr;

MSACHOW aKcTpakT — 110 mr;
Mo4veBuHy — 30 mr;
06€3BOXEHHbII BTOPUYHBIA KUCNbIA hocchopHokuchbin kanuin (KoHPO ) — 28 wr;

- xnopuctbln Hatpun (NaCl) — 7 wr;

- Aernapar xnopucrtoro kanbuus (CacCl,-2H,0) — 4 wr;

- renTarugpar cynbdar marbusa (Mg,S0 4 7H,0) — 2 mr.

[laHHble CUHTETUYECKUE CTOYHbIE BOAbLI ABNAIOTCA NPUMEPOM W COAEPXAT CPEAHIOI0 KOHLEHTPaLUio
pPacTBOPEHHOr0 OPraHUMYecKoro yrrmepoaa B CTOYMHbIX BOAAX, MOCTYNAIOLWMX HA OYUCTKY, PABHYIO MPUMEPHO
100 mr/n.

B kayecTBe ansTepHaTUBLI BOSMOXHO UCMOMb30OBAHUE APYrUX COCTABOB C NPUONU3UTENLHO aHANOIMY-
HOI KoHUeHTpauuen POY, koTopble Grnimxke K peanbHbliM CTOYHbIM BOAAM.

Ecnu notpebyloTca MeHee KOHLEHTPUPOBAHHbLIE CTOYHbIE BOALI, MOCTYNAIOLIME HA OYUCTKY, Heobxoau-
MO CMeLlaTb CMHTETUYECKUE CTOYHbIE BOAbI, HAMPUMEP B COOTHOLWEHUN 1:1, C BOAONPOBOAHON BOAOW ANs
Nony4YeHnst KOHUEHTpaLuu, pasHol npumepHo 50 Mr/n.

Bornee HM3Kas KOHLEHTPAaLMsi CTOYHbIX BOA, MOCTYNAOLWMX HA O4UCTKY, ByaeT cnoco6CTBOBATH NyuLLeMy
POCTY HUTPUDULMPYIOLLMUX OPraHN3MOB, U AAHHOE U3MEHEHUe AOMKHO MCNONL30BaTLCA, €Cnu noTpedyercs
U3y4yeHue MoAenMPOBaHUA CTAHLMI ANS OYUCTKU HUTPUMDULMPYIOLLMX CTOYHBIX BOA.

CHHTETUYECKME CTOYHbIE BOAbI MOXHO MPUTOTOBUTL HA OCHOBE AUCTUNNWPOBAHHOW BOALI U XPAHUTL B
KOHLIEHTPUPOBAHHOM BUAE Npu Temnepartype npubnusutenbHo 1 °C go ogHoit Heaenu. Mpu HeobGxoauMocTu
ux pas3baensaiT BOAONPOBOAHONM BoAON. ([laHHAA cpeaa SBNAETCA HEYAOBMNETBOPUTENBHON, TaK KaK KOHLEH-
Tpauusa a3oTa OYeHb BbICOKAs, COAEpXKaHWe yrnepoaa OTHOCUTENbHO HU3KOE, B 9TOM cryyae cnegyet aobas-
nATe GonbLuee KonmyecTso docdarta kak 6ydepHoro BeLLecTsa U 6onbLIee KONMMYECTBO NENTOHA).

3.6.7 BbITOBbIE CTOYHbIE BOAbI

E>xeiHEBHO MCMOMb3YIOT TOMbKO YTO COBpaHHbIE OTCTOABLUMECS CTOYHbIE BOALI U3 BOAOOYUCTHbLIX CTaH-
UMi, B KOTOPbI€ NOCTYMNAaKT NPeuMyLLECTBEHHO ObITOBbIE CTOYHbIE BOAbl. OHU AOMKHLI cobupaTbCa Ao nep-
BMYHOTO OCAXAEHWUSI U3 NMPOMbIBHOTO KaHana nepBUYHOrO OTCTOMHMKA MNM U3 NUTAIOLLEN NUHUK K CTaHLMK
aspauumn CTOYHbIX BOS, aKTUBHbIM MMOM. OHU HE JOIMKHbI COAEPKaTb KPYMHbIX YacTul. CTOYHbIE BOAbLI MOTYT
MCMONb30BAaTLCA MOCHE XPaHEHNUSI B TEYEHUE HECKOMbKMX AHEH (HO B LLENOM AaHHbIA CPOK HE JOIDKEH mnpe-
BbILLATb CEMW AHEN) Npu TeMnepaTtype npumepHo 4 °C, ecnu Byaet noaTeepxaeHo, uyto POY (unu XTK) He
Obin CMNbHO CHXEH (T.e. MeHee 20 %) BO BPEMS XpPaHEeHUs. [ns orpaHUYEHUs HapyLeHun B cucteme POY
(nnn XTK) ka)xgoi HOBOW NapTuMKM AOMKEH PErynupoBaTbCA nepea Mcrnonb30BaHMEM A0 COOTBETCTBYIOLLETO
NOCTOSIHHOTO 3HAYEHUA, HANpPUMep, NpK NomoLLy pa3baBneHns BOAON.
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3.6.8 AKTMBHbIN un

Co6upaloT aKTUBHbBIN WUI ANS MHOKYNALMKU U3 a3pauMOHHOro pesepsyapa XopoLwo (PYHKLMOHUPYIOLWEN
CTaHUWM NO O4YMCTKE CTOYHbIX BOA unu u3 pabotatouwero B nabopatopHbix Macwratax aspoTeHka, oopabarbl-
Bawowero NPeMMyLLeCTBEHHO ObITOBbIE CTOYHbIE BOAbI.

3.6.9 KoHueHTpupoBaHHbIE PACTBOPbLI UCNbITYEMOrO BewecTea

3.6.9.1 [nAa BeLlecTB C AOCTATOMHON PaCTBOPUMOCTbLIO FOTOBAT KOHUEHTPUPOBAHHbLIE PacTBOPbLI NpH
COOTBETCTBYIOLLMX KOHLIEHTpauuax (HanpuMmep, ot 1 Ao 5 r/n) B AeMOHU30BAHHOW BOAE MNU MUHEPANbHOW
4aCTU UCKYCCTBEHHbIX CTOYHBIX BOJ (MH(pOPMALMIO O HEPACTBOPUMBIX U NETYYMX BELLECTBAX CM. NPUNOXE-
Hue B). Onpegensior POY u o0Liee coaepxaHne opraHu4ecKoro yrnepoaa KOHUEHTPUPOBaHHOTO pacTeopa U
NOBTOPHO BLINOSHAIT U3MEPEHUA ANA KaXAoN HOBOW napTun. MNpu Hanu4Mn pasHULbl MeXay pacTBOPEHHbLIM
OopraHu4eckum yrnepoaom n obLuMM coaepxxaHueM opraHn4eckoro yrnepoaa 6onee 20 % nposepsioT BOAO-
pacTBOPMMOCTb UCMLITYEMOrO BeLecTsa. Yto6bl onpeaenuTb, 4OCTATOMHO M XOPOLLO NPOXOAUT BOCCTAHOB-
nexue (06bIMHO MOXHO OxuaaTh 6onee 90 %), cpaBHUBAIOT 3Ha4YeHne POY U KOHUEHTpaUUI0 UCTILITYEMOTO
BELLECTBA, U3MEPAEMOro CneunarnbHbIM METOAOM aHaNKU3a KOHUEHTPUPOBAHHOTO PacTBOPa C HOMUHASIbHLIM
3Ha4eHnewM. Mpu aucnepcun MOXXHO UCNONb30BAaTb PACTBOPEHHLIN OPraHUYEeCKUit yrnepos B kayecTse aHanu-
TUYECKOro Napamerpa UM BO3MOXHO MCMONb30BAHME TOMbKO ONPEAENEHHOr0 aHaNMMTUYEeCKOro MeToaa Ans
aHanusa ucnbiTyemoro Bewlectea. lNpu aucnepcumn Tpebyerca uentpudyruposaHue obpasuos. Ans kaxaon
HOBOIi napTun Heobxoaumo nameputb POY, XMK unu npoBecTu aHanu3 coaepxaHnsa UCNbITYEMOro BeLecTsa
cneyunanebHeIM METOLOM.

3.6.9.2 OnpegenaoT pH KOHUEHTPUPOBAHHOIO pacTteopa. Ero npeaenbHble 3Ha4YeHUA yKasbiBalOT Ha
TO, YTO A0oBaBneHne BELLECTBA MOXET BMMATL HA pH akTMBHOrO una B cucTeMe Ans NPOBeAEHUSA UCTILITAHUNA.
B aTOM cryyae HeWTpanuayloT KOHLEHTPUPOBAaHHLIN pacTBOp AnA nony4vyeHuna pH, pasHoro 7 £ 0,5 HesHauu-
TeNbHbIM KONMYECTBOM HEOPraHMYeCKOW KUCMOTbI UM HEOPTaHUYECKOTO OCHOBAHUS, HO HE AOMNYCKAIOT Bbl-
nazeHusi UCNbITYEMOro BELLECTBA B 0CA/0K.

3.7 Mpouenypa

OnucaHue npoueaypbl NPeACTaBNEHO ANA CTaHUMM a3pauumn CTOYHLIX BOA aKTMBHLIM UMIOM, KOTOpas
JomkHa BbITb HEMHOTO aganTUupoBaHa Ana CUCTeMbl NOpUCToro Gaka.

3.7.1 MogrotoBKa MHOKYJSIIOMA

3.7.1.1 B Havane ucnbITaHUs BBOAAT B CUCTEMY AN NPOBEAEHUA UCNbITAHMI aKTUBHBLIA UIT UM MHO-
KYIIOM, COAEPKAaLLMA HU3KYIO KOHLEHTPaLMI0O MUKPOOPraHM3MOB. [lep>ar UHOKYMIOM B a3pUPOBAHHOM BuAe
npu KOMHaTHON TEMNepaType 40 TEX NOP, NOKa OH UCNONb3YETCS, U UCMONb3YIOT ero B TeyeHue 24 4. B nepeom
cnyyae, 6epyT o0paseL, akTUBHOIO Mna u3 pesepByapa anst aspauum 3pPeKTUBHO PYHKLMOHUPYIOLLIEN CTaH-
uum BMONOrMYecKo OYMCTKN CTOUHBLIX BOA UMM CTaHuuu nabopatopHon ob6paboTku, B KOTOPYIO MOCTynaiT
NPENMYLLECTBEHHO ObITOBbIE CTOYHbIE BOALI. [N MOAENUPOBAHUA HUTPUMDULMPYIOLLMX YCIOBUIA BepyT un
U3 CTaHUMU OYUCTKN HUTPUDULMPYIOLLMX CTOUHBIX BOA. Onpeaensior KOHLUEHTPaALMIO B3BELLEHHbIX TBEpAbIX
yactuy 1, npu HeobxoaMMOCTH, COBUpAlOT un Tak, YTobbl 06bEeM, A06aBNAEMbI B CUCTEMY AN NPOBEAEHUS
UCNbITaHU|, ObIN MUHUMaNbHBIM. [POBEPSAIOT, YTOOLI HaYanbHas KOHLIEHTPaLUa Cyx0ro BeLlecTBa COCTaBns-
na npumepHo 2,5 r/n.

3.7.1.2 Bo BTOpOM Criydae ucnonb3yior ot 2 A0 10 Mn/n BbiNyCKAEMbIX CTOYHbIX BOA, M3 CTaHUuu buo-
NOrMYECKON OYUCTKU ObLITOBLIX CTOMHLIX BOA B KAYECTBE MHOKYMIOMA. [N Nony4yeHuss MakCuMarnbHO pasHbIX
o6pa3uoB 6akTepuit MOXET ObITb NONE3HbIM A06ABUTbL UHOKYIIOM U3 APYIMX UCTOYHUKOB, HAaNpUMep, NoBepx-
HOCTHbIX BOZ. B aTOM cniydae akTuBMpOBaHHbLIN un OyaeT pa3BuBaThCs U pacTu B CUCTEME ANs NPOBEAEHUA
MCNbITAHUNA.

3.7.2 [lo3upoBKa OpraHM4ecKon cpeabl

3.7.2.1 lpoBepsaIoT EMKOCTU C NOCTYNAOLWMMM AN OYUCTKN U BbilMyCKaEMbIMU CTOYHLIMU BOAAMU U TPY-
6onpoBoabl, BeayLue OT pe3epByapoB C MOCTYNAOLMMM A1si O4UCTKM CTOYHbLIMUM BOAAMM K pe3epByapam C
BbINYCKAa€MbIMU CTOYHbLIMU BOAAMU, UX TLLATENbHO YUCTST C LENbIO yaaneHmss MUKpPOOHbIX KOJIOHUI B Hayane
1 BO BPEMS NPOBEAEHUA UCMbITAHUS. YCTaHaBNUBAIOT CUCTEMbI AN NPOBEAEHUSI UCNbITAHNIA B NOMELLEHUHU,
rae KOHTponmpyetcs Temneparypa (06bi4HO B npeaenax ot 20 °C ao 25 °C) unu ucnornb3yoT UCTILITATENBHBIE
YCTaHOBKM C BOASIHON pyOaLikoi. FOTOBAT AOCTaTOYHbIN 06beM HEOOXOAUMOW opraHuyeckomn cpeabl. M3Ha-
YanbHO 3anONHSAIOT pe3epByap AN aspauuM M CenapaTtop OpraHM4Yeckol cpeaow u A00aBMnSAIOT UHOKYIIOM.
3anyckaloT npoLecc aspauuu Tak, YToObl U HAXOAWUICH B BUAE CYCNEH3UM M B a9POOHOM COCTOSIHUM, 3aTeEM
Ha4YUHAIOT AO3MPOBKY MOCTYNAIOLMX HA OYUCTKY CTOYHbIX BOA M PELMPKYNAUMIO OoceBLuero mna. [osupyior
OpraHu4eckylo cpefly M3 pesepByapoB Ansi XPaHEHUS1 B pe3epByapbl AN adpauuu UCMLITAaTeNbHON U KOH-
TPONbHOW YCTAHOBOK U COBMPAIOT COOTBETCTBYIOLLUE BbIMYCKAEMbl€ CTOYHbIE BOAbI B @HANOIMUHbIE pe3epBya-
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pbl AnNA XpaHeHus. Ons nonyyYeHnss HOPMarnbHOro BPEMEHU rMApaBAMYECcKOro 3afepXaHnsa CTOYHbIX BOA Ha
OYUCTHOM COOPY>XEHUU, PABHOTO 6 Y, opraHMyeckas cpega A0omKHa 3akaumBaTbCs CO CKOPOCThIO 0,5 n/u. Ons
NOATBEPXKAEHUA AAHHON CKOPOCTU U3MEPSIOT €XeHEBHbI 00beM OpraHW4ecKol cpeabl, OTMeYan YMEeHb-
LeHne o6beMOB cpeabl B pesepByapax Ans XpaHeHus. [pyrue pexkumbl 403MPOBKU ByayT HEOOXoaMMbl Ansi
onpeaeneHns pesynsratoB NepMoANYECKOrO BbIMYCKA U «yAAPHOW» Harpy3ku XMMUYECKUX BELLIECTB.

3.7.2.2 Ecnu opraHn4veckasl cpeaa noAroToBneHa Ansi UCrnosib30BaHusl Ha nepuop 6onee ogHoOro aHs,
C Lenblo NpeaoTBpaLLeHnss MUKPOBHOTO pocTa u GUOPA3NOXKEHNS BHE UCTLITATENbHBIX YCTAHOBOK HEOOXO-
AVMO OXNnakaeHue npu Temnepatype npumepHo 4°C unu apyrue nogxoasiume Metoabl coxpaHeHus. Ecnu
MCMONb3YIOT UCKYCCTBEHHbIE CTOYHbIE BOAbI, MOXHO FOTOBUTb U XPaHUTb KOHLEHTPUPOBAHHLIA pPacTBOpP Npu
Temneparype npumepHo 4°C (Hanpumep, AeCATUKpaTHas oOblYHas KOHUEHTpauus). Mepea ncnonb3oBaHneM
JaHHbIA CKOHLUEHTPUMPOBAHHbLIA PacTBOP MOXHO XOpOLUO MepeMeLlatb ¢ COOTBETCTBYIOLLMM 00beMOM BOAO-
NMPOBOAHON BOAbI; B KAYECTBE ansTepHaTUBbI €10 MOXHO 3aKaunBaTb HaNPSMYHO, HO MpPW 3TOM BOAOMPOBOAHASA
BOJA 3aKa4MBAETCA OTAENBHO.

3.7.3 [lo3upoBKa UCNbITYEMOro BelecTsa

3.7.3.1 DoBaensior HEOOXOAUMBIN 0OBLEM KOHLEHTPUPOBAHHOIO pacTBOpa UCMLITYEMOrO BELLECTBA B
pesepByap AN XpaHEeHUS NOCTynaroLMX HA OYMCTKY CTOYHbLIX BOA UMW AO3UPYIOT €ro HeNOCPEeACTBEHHO Npu
MOMOLLM cneLmansHOro Hacoca B pesepsyap Ana aspauuu.

OGbIvHas cpeHAs KOHLEHTPaLUMA UCMLITYEMOrO BELLECTBA B MOCTYNAIOLLMX HA O4UCTKY CTOYHbIX BOgAX
AomkHa coctaBnsATb o1 10 4o 20 Mr/n pacTBOPEHHOIO OPraHUYECKOoro yrnepoaa ¢ MakcumarnbHON KOHUEHTpa-
unen He donee 50 mr/n.

Ecnu BoaopacTBOPUMOCTb UCTILITYEMOTO BELUECTBA HU3KASA UMM €CNKU OY4EBUAHO TOKCUYECKOE BO3AEN-
CTBME, YMEHbLUAIOT KOHLEHTPaLUIO A0 5 MI/n pacTBOPEHHOTO OPraHUYecKoro yrnepoaa UnmM Aaxe HKe, HO
TOMbKO €Crnu UMEETCH U BbINOMHAETCA NOAXOAALUMIA CreumnanbHbii aHanuMTUYeCKuin MeTog (AMcneprupoBaH-
Hbl€ UCMbITYEMbIE€ BELLECTBA, MNOX0 pacTBOPUMbIE B BOAE, MOTYT A0DABNATLCA NPW MOMOLLM CNELManbHbIX
cnocoboB f03MPOBKK, NpUnoxeHune B).

3.7.3.2 Hauunaiot foGaBneHne UCNbITYeMOro BELLECTBa Yepe3 Nepuoa, npu KOTOPOM cuctema crabunu-
3npyetcs u a¢pdeKTUBHO OCYyLUECTBNSAETCA yaaneHne POY u3 opraHuyeckon cpeabl (npumepHo 80 %). Mepen
aobaBneHMem MCMbITYEMOro BellecTBa HeOOX0AMMO NPOBEPUTb, YTO BCE YCTAHOBKM paboTaloT OAUHAKOBO
3(hheKTUBHO; B NPOTUBHOM Cryyae, AN 4OCTUXEHUSA 0AUHAKOBON 3h(PeKTUBHOCTU paboTbl YCTAHOBOK MOX-
HO CMelUaTb OTAEMbHbIE MOPLUMKU UNA U NOBTOPHO pacnpeaenuTb paBHble 06bEeMbl HA OTAENbHbIE eAUHULIbI.
Mpu ncnonb3oBaHMM MHOKYMIOMA (NpUMeEpPHO) 2,5 r/n (Cyxon BeC) akTUBHOIO Mna UCNbITYEMOE BELLECTBO MO-
»eT A00aBNATLCA B HAYane UCbITaHus, Tak Kak ¢ caMoro Hayana npu npamom Ao6aeneHun Bo3pacraiowero
obbema eCTb NPEeMMYLLECTBO B TOM, UTO aKTUBUPOBAHHBIN UM MOXET Nyylle aaanTMpoBaTbC K UCNLITYEMOMY
BeLyecTBy. Kakum 6bl cnocobom He A06aBRANOCHL UCNLITYEMOE BELUECTBO, PEKOMEHAYeTCs, YTOObl COOTBET-
CTByIOLLMI pacxoa u/unu obbemel B pesepByape(ax) AN XpaHEeHUA U3MEPANUCHL Ha PErynapHon OCHOBe.

3.7.4 O6paboTKa aKTMUBHOIO MUra

3.7.4.1 Bo BpeMsl NpOBEAEHUS] UCMbITAHUS KOHLEHTPaUUA akTUBHOTO una 00blMHO cTabunusnpyercs B
npeaenax, He3aBUCUMO OT UCNONb3YEeMOro MHOKYNIOMa, oT 1 A0 3 r/n (Cyxoi BeC) B 3aBMCUMOCTU OT Ka4ecTBa
M KOHLIEHTpAaLMMN OpraHMYeCcKoi cpeabl, PEXXMMOB paboTbl, XapakTepa NPMCYTCTBUA MUKPOOPraHM3MOB U BO3-
AEeWCTBUSA UCTLITYEMOTO BELLECTBA.

3.7.4.2 MNMpoBepAIoT B3BELLEHHbIE TBEPAbIE YacTuUbl B pesepsByapax ANA aspauuv He MeHee OAHOro
pasa B HeAenio U yaansior M30bITOYHLIN aKTUBHbLIM UN ANA NOAAEPXaHUSA KOHUEHTpauuu Ha yposHe oT 1 Ao
3 r/n (cyxoii Bec) nubo yaepXX1MBaloT CpeiHWiA BO3PacT aKTUBHOTO uUna npu NOCTOAHHOM 3Ha4YeHUW 00bIMHO B
npeaenax oT LWeCTu 40 AECATU AHEeN.

lMpumep — Ecnu enibupaemcsi epemsi yOepxueaHUsi una, paeHoe eocbMuU OHSIM, exxedHeeHO ydansiiom
1/8 yacmb o6bLemMa aKmueHoO20 uJia e pe3sepayape O5s aspayuu u ebibpackieatom €20. BbiNosiHa0mM 3mo exe-
OHeeHO unu, npednoYmumeslbHoO, MocpedcmeoM aesmomMamu4ecKo20 Hacoca nepuoduyeckozo delicmeus.

Mpu coxpaHeHUM NOCTOSTHHOW KOHLIEHTPaLUK B3BELLEHHbIX TBEPAbIX 4aCTUL, (MW B OFPAHUYEHHbIX Npe-
Jenax) BpeMsl yaepXXMBaHUsi UNa He COXpaHsieTcsl NOCTOAHHLIM U siIBrsieTcs paboyeil nepeMeHHoNn, koTopas
onpeaenser 3Ha4YeHNe KOHLIEHTPaLUK UCTILITYEMOTO BELLECTBA B BbIMYCKAEMbIX CTOYHbLIX BOAAX.

3.7.4.3 B TeyeHue NpoBeAEHUS UCTIbITAHUA yAANSIOT, KAK MUHUMYM, KaXabli AeHb nio6on un, cobpas-
LuMiica Ha CTEeHKax pe3epByapa [Ans aspauuM v B cenapartope Ans MOBTOPHOrO pecycneHauposanus. MNpo-
BEPSIIOT U YUCTAT PEryNsipHO BCe Tpybbl, uTto6bl HE AONYCTUTL 06paszoBaHue GuonneHku. Peuupkynupytor
OCeBLUMIA MN M3 cenapartopa B pe3epByap AN aspauuu, NPeanoyTUTENbLHO NpU NOMOLUYM NEPUOANYECKOTO
oTkaumMBaHus. B cucteme nopucroro 6aka peympKynaumsa He OCyLLIECTBIISIETCA, NO3TOMY cneayeT o6ecnevnTtb
UYMCTKY BHYTPEeHHUX 6akoB A0 yBenuyeHus obbema B pesepsyape.
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3.7.4.4 TInoxoe ocegaHWe uU NOTEPA UA MOXET BO3HUKHYTb B YCTaHOBKax XacmaHa. 3TO MOXHO MC-
NpaBuTb, BbINOMHASA O4HO UMW HECKOMbKO AEeNCTBUII NapanfenbHO C UCMbITaTeNbHbIMU U KOHTPOSbHbIMU yCTa-
HOBKaMu:

- CBEXWMM 1N unu noKkynAaHTLl (HanpuMep, 2 mn Ha pesepsyap ¢ 50 r/n FeCls) moxHo n06aBnATL Ha
perynapHon 0CHOBE, HaNpUMep eXXeHeaenbHo, HO He J0NyCcKaTb peakuun ucneiTyemoro sellecrsa ¢ FeCls u
obpa3soBaHusA 0caaka;

- MHEBMOHACOC MOXHO 3aMEHUTb NEPUCTaNbTUYECKMM HACOCOM, C MOMOLLbIO KOTOPOro OCYLLECTBMAETCA
NOTOK peuukpynauum una, npubnuanTenbHO paBHbIN MOTOKY NOCTYNAOLLMX HA OYUCTKY CTOMHbIX BOA, KOTOPbII
OyaeT ucnonb3oBaTbes. MNpu 3TOM pa3BuBaeTcs aHadpoOHas 30Ha B OCEBLUEM une (reOMETpPUs MHEBMOHACO-
ca orpaHnyuBaeT MUHMMAarbHbLIA PAcX0j BO3BPALLAEMOro una, KoTopbi OyaeT cocTaBnATb NPUOIU3NTENBLHO
12-KpaTHbIn 06bEeM NOCTYNAKLMX HA OYUCTKY CTOYHbIX BOA);

- U MOXET 3aKaumBaTbCA NepUoanYECKM U3 cenaparopa B pesepsyap AnS aspauuu (Hanpumep, 5 MUH
yepes kaxable 2,5 4 ana peyupkynayum ot 1 go 1,5 niy;)

- HETOKCUYHAsA, NPOTUBOBCNEHUBAOLLAA 400aBKa B MUHUMANbHOW KOHLEHTPaLIMKN MOXET UCMONb30BaTb-
ca AnsA NpeaoTBpaLleHus noTepb Npu NeHoobpasoBaHumM (HanpUMep, KPEMHUNOPraHM4eckoe Macrno);

- BO34yX MOXET NPOXOAMTb Yepe3 akTUBHBIN UN B CenapaTop KOPOTKMMU, TONYKOOOPa3HbIMU BNPLICKAMU
(Hanpumep, 10 ¢ KaXgbln Yac);

- OpraHuM4eckasl cpefia MOXeT A03MpPOBaThLCA C MHTEpBanamy B pesepsyap Ana aspauuu (Hanpumep, ot
3 A0 10 MUH KaXabli Yac).

3.7.5 OT60p 06pa3LOB U aHANU3

3.7.5.1 Yepes onpeaeneHHble NPOMEXYTKM BPEMEHU U3MEPSAIOT KOHLEHTPALUUIO pAaCTBOPEHHOTO KNCHO-
poaa, Temneparypy u pH akTMBHOro una B pesepyapax Ans aspauuu. [IpoBEPSIOT, YTO UMEETCA AOCTAaTOHHOE
KONM4ecTBO kucnopoaa (bonee 2 Mr/r) u Temneparypa noaaep>xupaerca B Heobxoanmom guanasoHe (00bI4HO
o7 20 °C po 25 °C). NMopaepxuBatot 3Ha4eHne pH Ha ypoeHe 7,5 £ 0,5 nyTem 403MpOBaHUS HEBOMbLLIOrO KOMK-
YecTBa HEOPraHUYECKOro OCHOBAHWSA NN KUCMNOTLI B pe3epByap AN aspauuu, unu B CTOMHbIE BOAbI, NOCTyMa-
IOLUME Ha OYUCTKY, UMK NOCPEACTBOM YBENMUYEHUA ByhepHON EMKOCTIU OpraHn4eckoi cpeabl. [Npyu BO3HUKHO-
BeHUW HUTpUdpukauumn obpasyerca kucnora, npu okucneHnu 1 mr N obpasyercsi IKBMBaNEeHTHOE KONMYecTBo,
pasHoe npumepHo 7 Mr CO5™. Yactota MsmMepeHui 3aBUCUT OT U3MEPAEMOro napamerpa u ctabunbHOCTM
CUCTEMbI U MOXXET BapbUPOBATLCA MEXAY €XEAHEBHLIMU U €XXEHEA EeNbHbIMU U3MEPEHUSAMM.

3.7.5.2 N3mepstoT 3HadeHna POY n XIK B CTOYHbIX BOAAX, NOCTYNAKOLMX HA OYUCTKY B KOHTPOSbHYIO
U UCMbITATENbHYIO YCTAHOBKK. [1pM NOMOLLM cneumansHOro MeToga aHanu3a onpeaensior KOHLUEHTPaLUIo Uc-
NbITYEMOrO BELLECTBA UMW ONPEeAEnsioT ero KOHUEHTPaUUIO B KOHLEHTPUPOBAHHOM PacTBOpe, NPUHUMAs BO
BHUMAHWE UCMONb30BAHHLIN 0OBbEM M KOMMYECTBO CTOYHbIX BOA, NOAAHHBLIX HA UCMBLITATENbLHYIO YCTAHOBKY.
PekomeHayeTcs paccumTbiBaTh KOHLEHTPALMIO UCMLITYEMOTO BELLECTBA C LIENbI0 yCTpaHeHua pasbpoca 3Ha-
YEHMWIN KOHLUEHTpauuu.

3.7.5.3 bepyt nogxogswme obpasubl U3 COBpaHHbLIX BbIMYCKAEMbIX CTOYHbIX BOA (Hanpumep,
24-4acoBbl€) 1 hunbLTPYIOT UX Yepe3 membpaHy ¢ pasmepom nop 0,45 MKM Unu LEHTPUAYIMPYOT CO CKOPO-
CTbio NpuMepHO 40000 M/c2 B TeueHne npumMepHo 15 MuH. LieHTpudbyruposaHue He0BXoAMMO UCMONb30BaTh,
ecnu npouecc punsTpoBaHus 3aTpyaHeH. na nsMmepeHusi nonHon GuopasnaraeMocTu ABaXabl Onpeaensior
3HaveHunsa POY unu XIK. Mpu Heo6xoaMMOCTM n3amepeHns nepeuyHoin buopasnaraemoCcTn UCNOMb3YIOT Cre-
uuanbHbIli METOA aHanu3a Ans onpeaeneHus KOHLEeHTPaLUMm UCMbITYyEMOro BeLlecTBa.

3.7.5.4 UNcnonb3oBaHue XIK MOXeT CTaTb NPUYMHOW BO3HWUKHOBEHUSI aHanNUTUYecKux npobnem npu
HU3KMX KOHLIEHTPaUMAX UCNLITYEMOrO BELLECTBA M, CrieaoBarTenibHO, PEKOMEHAYETCA TONbLKO MPU UCMONb30-
BaHMK B UCMbITAHUM JOCTATOYHO BbICOKON KOHUEHTpaumu (npuMepHo 30 mr/n). Takke, AN cUnbHo agcopbu-
PYIOLLMXCA BELLECTB PEKOMEHAYETCA, YTOObI X KONMMYECTBO B UNE M3MEPANOCH NPY NOMOLLM aHANUTUYECKUX
NPUMEMOB, NMPUMEHUMBIX A4S aHaNM3a AaHHOrO UCNbLITYEMOrO BELLECTBA.

3.7.5.5 Yacrora otGopa o6pasLoB 3aBUCUT OT NpeanonaraemMoi NPoAOIKUTENLHOCTU UCMbITaHuA. Pe-
KOMeHayemas yacrora otbopa obpasuoB — Tpu pasa B Hegenio. [Mocne Toro, kak paboTa ycTaHOBOK cTana
apdhekTnBHON, ANA cTabunusayum nx paboTbl NOCNe BBOAA UCMLITYEMOrO BELLECTBA HEOOX0AUMO MaKCUMYM
OT OAHOW A0 LWEeCTU Hedernb. [ns OueHKU pe3ynbTaToB UCTbITAHUS XEenaTenbHO NOMyyYnuTb, Kak MUHUMYM, 15
AO0NYyCTUMbIX 3HAaYEHUIN HA TOPU3OHTaNBLHOM y4YacTKke KpuBon (hasa nnaro), obbIMHO Ha 3TO HeobXoaAMMO Tpu
Hegenu. cnbitaHne MOXeT ObiTb 3aBEPLUEHO NPU JOCTMXKEHUW JOCTATOUHON CTENEHN OYULLEHUS (HAaNpUMep,
6onee 90 %) u nNpu ycnosun, 4to TN 15 3HaYEHURN, KOTOPbIE NPEACTABNAT COBOW aHanu3bl, NPOBOAUMbIE
Kaxxabivi OyaHWUI AeHb B Te4EeHUE TPeX Heaenb, OyayT B Hanu4uu. MpoaomKUTeNbHOCTL UCALITAHWS HE AOMKHA
AnuTbca 6onee 12 Heaenb nocne gobaBneHns UCMNbITYEMOro BELLECTBA.
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3.7.5.6 Mpu HuTpudukaLmm una u HeobxoaAMMOCTU N3YHEHUS BIUSIHUSA UCNBITYEMOIO BELLECTBA Ha HU-
TpuduKaumio NpoBOAAT aHanu3 obpa3suoB U3 BbIMYCKAEMbIX CTOYHbIX BOA MCMbITATENbHbLIX U KOHTPOMbLHOW
YCTaHOBOK, Kak MUHUMYM OAUH pa3 B HEAENIO, HA HAanuuMe aMMOHUA W/MNKU HUTPUTA NNKOC HUTparTa.

3.7.5.7 Bce aHanu3bl JOMKHbI NPOBOAUTLCS KaK MOXHO paHblue, 0COBEHHO pacyeTbl asota. lMpu He-
06X04MMOCTU NepeHoca NPOoBEAEHMS aHanu3a Ha No3gHUi cpok 0bpasubl XpaHAT npu TeMneparype npudnu-
3UTENLHO 4°C B MOSIHOCTLIO TEMHbIX, MIIOTHO 3aKPbITbIX cocyaax. Ecnu o6pasuybl 40MmKHbI XpaHUTLCa Gonee
48 4, XpaHAT UX C NOMOLLBIO HU3KOTEMMEPaTYPHOro 3aMOpaXkmBaHus, NoaKUCNeHus (Hanpumep, 10 mn/n Ha
400 r/n pacTBopa CepHOW KUCMOTbI) UMK C A0OABMNEHMEM NOAXOASALLEr0 TOKCUMHOTO BELLECTBA (Hanpumep,
20 mn/n Ha 10 r/n pactBopa pTyTHOrO (II) xnopuaa). MpoBepsIoT, YTO CNOCOO XPaHEHNA HE BRUSET HA Pe3yrb-
TaTbl aHanusa.

3.7.6 ConpsxeHue ucnbiTaTesnbHbIX YCTAHOBOK

3.7.6.1 NMpu ucnonb3oBaHun conpsxxkeHUs (npurnoxeHne ) exxeaqHeBHO MEHAIOT ONpeaerieHHoe Konu-
yecTBO akTuBHOro una (ot 150 go 1500 mn AnA pesepByapoB aspauun, cogepxalumx 3 n pacrsopa) Mexay
pe3epByapamy UCMbITATENBHOW M KOHTPONbHOM YCTAaHOBOK. Ecnu mucnbiTyemoe BeLecTBO CUMbHO aacopbu-
PYeTcsi Ha WUIe, MEHSIT TONMbKO CynepHaTaHT cenapartopoB. B o6oux criyyasx MCnonb3yloT NonpaBoYHbIN
KOahPULUMEHT ANS pacyeTa pe3ynbratoB UCMbITAHMS.

3.8 [lJaHHbIe M OTYEeTHOCTb

3.8.1 O6paboTka pe3ynLTaToB
3.8.1.1 MpoueHTHOe yaaneHue POY unu XK ncnbITyeMoro BeLecTsa ANA KaX40ro BpeMeHu ucnbita-
HUA D; BbIMUCNAIOT MO hopmyre

Cs —(E-Ep)

D = 100, ™)

S
rae Cg — POY unu XTK ucnbITyemoro BeLlecTsa B CTOYHbIX BOAAX, NOCTYNAIOLLMX HA O4UCTKY. XKenaTtesnbHo,
yTOObI 3TN 3HAYEHUSA ONpeaensAnMCbL Ha OCHOBE aHanu3a CTOKOBOrO pacTeopa, Mr/n;
E — POY unu XTK 041LLEHHON CTOYHOW BOAbI, NOCTYNAOLWMUX C UCAbITATENIbHON YCTAaHOBKU, MI/N;
Ey — POY unu XIK 04nLLEHHO# CTOYHOI BOAbI, NOCTYNAKOLWMUX C KOHTPONbHOW YCTAHOBKM, MI/N.

3.8.1.2 MNokasarenb yaaneHna POY nnu XIMK n3 opraHn4yeckon cpeabl KOHTPONbHOW YCTAHOBKU SABNSH-
eTcsA NnomnesHbIM rnokasatenem Ans u3ydeHus Guopasnaraiowein akTUBHOCTM Una BO BpeMsi UCCIIE0BaHuSI.
MpoueHT yaaneHus POY unu XIK n3 opraHn4eckon Cpeabl KOHTPOrLHOM YCTaHOBKU BO Bpemst t — Dg pac-
CUUTLIBAIOT NO hopmMyne

Dg :CMC_'EO.10Q @
M

rae Cy — POY unu XIK opraHu4eckoi cpeabl B O4ULLEHHBIX CTOUHBLIX BOAAX, MOCTYNAIOLMX C KOHTPOMBHON
YCTaHOBKM, Mr/n.

3.8.1.3 Dy — npoueHT yaanenua POY unu XINK, 06ycrnoBneHHbIe Kak OpraHM4ecKon Cpeion, Tak U uc-
NbITYEMbIM BELLECTBOM CTOYHbIX BOA, NOAABAEMbIX HA OYUCTKY B UCTILITATENBHYIO YCTAHOBKY, BbIYUCTIAIOT NO
cdopmyne

_Cr-E
Dr ==L

rae Cy— POY unu XK cTOYHbIX BOA NOAABAEMbIX HA OYMCTKY B UCTILITATENbLHYIO YCTAHOBKY, MI/T.

3.8.1.4 Dgy — NpOUEHT NEPBUYHOTO YAANEHUS UCTILITYEMOTO BELLIECTBA B MOMEHT BPEMEHMU £, Npu yCno-
BWM aHanu3a ero KOHUEHTPauumu ¢ NOMOLLbIO CNeLUMansHOr0 aHaNMTUYECKOro MeToaa, B Kaxabli BbiOpaHHbIN
MOMEHT aHanu3a BbIMMCNAIOT No hopmyne

-100, 3)

Dgr = S"S_—Se -100, @)

i
rae S; — W3MEepeHHas UMM BLIMUCNEHHAA KOHLIBHTPALMA UCTLITYEMOrO BELECTBa B CTOYHBIX BOAAX, noja-
BAeMbIX HA OYMCTKY B UCNbITATENbHYIO YCTAHOBKY, MI/m;
S, — U3MepeHHas KOHLIEHTPaLUA MCMbITYEMOTO BELLIECTBA B O4MLLIEHHBIX CTOMHBIX BOAAX, MOCTYNAIOWMX
C UCMLITATENbHOM YCTAHOBKU, MI/A.
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3.8.1.5 Mpu UCNONbL3OBaHUM peXMma CONpsXKeHUSA KOMMNEHCUPYITE pasbaBneHne UCNbITYEMOrO Bellle-
CTBa B a3pauUMOHHOM pe3epByape u3-3a oOMeHa 4acTu una, UCnonb3yst NONPaBoOYHbIN Ko3dppuumeHT (npu-
noxenue M. Ecnu cpegHee BpeMsi rmapaBnMyeckoro yaepXxaHusi CTOUMHbIX BOA paBHO 6 4, npoBoaAT o6meH
NOrioOBUHbI 06bEMA aKTUBUPOBAHHOIO UMa B adpaLMOHHOM pesepByape, NONyYeHHbIE 3HAYEHUS yaaneHus 3a
A€EHb Dt OOIMKHbI ObITb CKOppEeKTUpOBaHbl Ana nony4eHus UCTUHHOrO 3Ha4YeHuA cTteneHn yaaneHua Dtc UCnNbl-
TyeMoro Bewectsa no gopmyne

4D, —-100
D =—5— (5)

3.8.2 MNpeancraBneHue pes3ynsraTtoB uccrnenoBaHus

CTposT 3aBUCMMOCTL NpoueHTa yaaneuus D, (unu D,), a Takke Dy (€Cnu BO3MOXKHO), OT BpeMeHHu (npu-
noxexue ). Ucxoaa us opmbl KPMBOKM yaaneHUa UCNbITYEMOrO BewlecTea (kak Takosoro unu s suge POY),
MOXHO CAenaTh HEKOTOPbIE 3AKMIOYEHMS O NpoLecce yaaneHus.

3.8.3 Apcop6buuna

Ecnu BbiCOKUI ypoBEHbL yaaneHusa POY ucnbiTyeMoro Bellectsa Habnoaaerca ¢ Hayana UCnbiTaHus,
TO BO3MOXHO, YTO UCMIbITYEMOE BELLECTBO yAANAETCA NOCPEACTBOM aacopOLmMmn Ha TBEPAbIX 4acTULAX aKTUB-
HOro una.

3710 NpeanonoXeHne MOXHO NOATBEPAUTL, NPOBEAS aHanu3 aacopObUpPOBAHHOIO UCTLITYEMOTO Belle-
CTBa, C NOMOLLbLIO cneumanbHbix MeToaoB. CoxpaHeHue NOCTOAHHO BbICOKOrO YPOBHSA yaaneHua POY aacop-
Oupyemoro BewlecTBa Ha NPOTSHXKEHUM BCErO UCCNEAOBAHUSA SIBIAETCA HexapaKTepHbIM; 00blMHO Habniopa-
€TCs BbICOKMI YPOBEHb yaarneHus B Hayane uccrnefoBaHusl, KOTOPbI NOCTENEHHO nagaer A0 NOCTOSHHOIO
3HaveHus. Ecnn ucnbityemoe BeLWECTBO TEM UIU UHBLIM CNOCOBOM CMOTNO BbI3BaTh aKKNMMaTM3auuio nony-
NALUMM MUKPOOPraHU3MOB, TO yaaneHnme POY ucnbiryemoro BewwecTsa BnOCnNeACcTBUM YBENUUUTCA U AOCTUTHET
NOCTOAHHOTO 3HAYEHUS.

3.8.4 MHOYKUMOHHBLINW nepuon

Mpu ucnbITaHUKM NpU CTaTU4ECKON HArpy3ke, B CKPUHUHT-TECTAX, ANSi MHOTUX UCTILITYEMbIX BELLECTB A0
MONHOTO BMOPAa3NOXEHMA XapaKTEPHO HaNMuUMe MHAYKLMOHHOTO nepuoaa. B aToT nepuoa npomcxoauT akknu-
MaTusaumsa unuM agantauus pasnaralomx BewecTBo 0akTepuin U npakTUYecku He HabngaeTcs yaaneHue
UCNbITYEMOrO BELLECTBA, 3aTeM NPOUCXOAMT BakTepuanbHblii pocT. Mo okoHYaHuM aton ¢a3bl HAUMHAETCA
hasa pasnoxeHus, korga ygansercs npubnusutenbHo okono 10 % ucnbiTyeMoro BelecTsa (C y4eTom aa-
copbuuun, ecnu oHa umeeT MecTo). MIHAYKLMOHHBLINA Nepuo 4acTo CUIIbHO BapbUpyeTcst U MIoxXo Noaaaercs
BOCMPOW3BEAEHUIO.

3.8.5 ®asa nnaro

O6nacTb NnaTo KpMBOW yAaneHusi B UCMbITAHUM B HEMNPEPLIBHOM pPeXUMe XapakTepuyeTt daay, B KOTO-
poi MpoucxoauT mMakcuMmarnbHoe BuopasnoxeHue BewlecTsa. dasa NnaTo AOIMKHA ANUTLCA HE MEHee Tpex
Heaernb, U AO0MKHO BbITb MONY4YEeHO HE MeHee 15 AOMYCTUMBbIX 3HAYEHUN.

3.8.6 CpeagHuit ypoBeHb yaaneHus UCNbITYeMOro BewecTesa

Bbluncnsor cpeaHee 3HaueHne 3 3HadeHnin yaanenus (Dy) McnbITyemoro BELeCTBa Ha NnaTto. YpoBeHb
yAaneHus UCNbITYeMOro BELLECTBA NOMy4YaloT OKPYrNeHNeM NonyyeHHOro 3HadeHus Ao uenoro vucna (1%).
Takke pekoMmeHagyeTca paccumTarb 95 %-Hblii JOBEPUTENLHBIM UHTEPBAN CPEAHETO 3HAYEHUS.

3.8.7 YaaneHue opraHu4eckom cpenbl

CtposAT rpaduk 3aBUCMMOCTU NpoueHTa yaaneHus POY unu XIMK opraHm4eckoli cpeabl M3 KOHTPOSMbHOM
ycTaHoBKu (Dg) OT BpeMeHu. YKasbiBaloT CpeiHee 3HaYeHne yaaneHus Takum xe 06pa3om, kak a1o 6bino npo-
JAenaHo Ans UCTbLITYEMOrO BeLLEeCTBa.

3.8.8 lMpu3Haku 6MopasnoxeHus

Ecnu ucneiTyeMmoe BeLecTBo He aacopbupyeTcs 3HaUUTENBHO Ha akTUBUPOBAHHOM UNEe U KpuBas yaa-
NEeHns UMEeET TUNUYHYIO hOPMY KPMBOI BUMOPA3NOXKEHUA C XapakTePHbIMU MHAYKLMOHHBIM NepruoaoM, hasoi
pasnoXeHWs 1 NnaTo, TO MOXHO yTBEepXAaThb, YTo Habnoaaemoe yganeHue SBUSoCsL pesynsratom Guopasno-
KEHUSA.

Ecnu usHa4ansHO HabnogaeTcsa BbICOKUIA YPOBEHL yAaneHUsi BELLECTBA, TO TECTUPOBAHUE METOAOM
MOAENUPOBAHUA He AaeT OTBETA Ha BOMPOC O NpUpoAe yaaneHus, Obino nm oHO Guonoruveckum unu abuo-
TU4eckum. B Takom nnu nogobHOM cnyyae, korga BO3HUKAKOT COMHEHUSI O MPOTEkaHuM npouecca buopasno-
KEHUA (HanpUMep, ecnu UMeeT MEecTo Aecopbuus), aHanM3npyilT aacopoupyeMoe UCMbITYEMOE BELLECTBO
UM NPOBOAAT AOMOSHMTENBHOE UCMbITAHNE BUOpa3NaraeMoCTu NPy CTaTUYECKON Harpyske u napamerpax,
OHO3HAYHO YKasbIBaKOLUMX HA MpOTEKaHUe GMOMOorn4yeckux nNpoueccoB. MpumepaMmu Takux UCCNeaoBaHUM
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ABMAETCA, HanNnpuMep, METO, YCBOEHMS KUCMOpoAa Uu MeTod, npeanonaratowui UsMmepeHne BbiAeNsAeMoro
YIMEeKUCoro rasa, napodasHolil METOA, B KOTOPOM MCMOMb3YETCA NOABEPraBLUMINCA NpeaBapUTENbHOMY BO3-
OENCTBUIO MHOKYIIOM, B3SITbIA U3 UCTILITAHUS METOAO0M MOAENUPOBAaHUA [CM.16].

Ecnu 6b1nn nsmepeHbl 3HadeHus yaganenus POY 1 3Ha4eHUa KOHUEHTpaLun yaaneHHoro UcnbITyemoro
BELLEeCTBA, TO 3Ha4YMTENbHAA pasHuLa Mexay NPoLUEeHTHbIMU NoKasaTensamu yaaneHusa ykasolBaeT Ha Hanu4ue
B YACTUYHO OYMLLEHHbIX CTOYHbIX BOAAX NPOMEXYTOYHbIX OPraHU4eCKUX COEAMHEHUN, KOTOPLIE MO CPABHEHUIO
C UCXOZHbIM COEAUHEHMEM MOTYT Xy>Ke MofAaBaThCsl BMOPa3NoXKEHUIO.

3.8.9 OueHka OOCTOBEPHOCTU pe3ynbLTaToOB UCCIeaoBaHusA

3.8.9.1 VHdopmaumio 0 HOpManbHOW Guopasnaralolen akTUBHOCTM MHOKYMIOMA MOXHO MOJSYYUTb,
€CInu M3BeCTHA CTeNeHb yaaneHnus OpraHUyYeckon cpeabl M3 KOHTPOMNbHOW yCcTaHOBKU. MOXHO nonarartb, Yto
pesynbraTtbl TECTa ABNAITCA JOCTOBEPHLIMU, €CNN yAaneHWe N3 KOHTPOnbHOW ycTaHoBkn POY unu XIK co-
ctaensiet 6onee 80 % nocne ABYyX HeAleNb, NMPU YCNOBUK, YTO HE BbINo caenaHo HeOObIYHbIX HABMIOAEHWA.

3.8.9.2 Ecnu ucnonb3yloT BELWECTBa, Nerko noaaarmuecs 6uonornyeckoMmy pasnoxeHuio (BeLlecTaa
CPaBHEHUS!), TO ypOBEHb pasnoxeHus (D) AomkeH npesbiwarb 90 %.

3.8.9.3 Ecnu ucnbiTaHnsa NpoBOAATCA NPU HUTPUDULUPYIOLLMX YCITOBUSIX, B YHACTUHHO OUYULLIEHHBIX CTOY-
HbIX BOAAX AOIMKHO coaepxatbcs meHee 1 mr/n N ammunaka u meHee 2 Mr/rn N HUTpPUTOB.

3.8.9.4 Ecnu gaHHble TpeboBaHMS He BbIMOSHAIOTCS, MOBTOPSAIOT MCCNEA0BAHUSA, UCTIONb3YS MHOKYITIOM
U3 Apyroro UCTOYHUKA. MpOBOASAT UCMbITAHUS BELLECTBA CPABHEHUS U aHANU3MPYIOT BCE MCNONb30BaHHbIE
3KCNepUMEHTAarnNbHbIE METOAUKM.

3.8.10 OTyeT 06 UCNbITAHNAX

OT4eT 06 UCMbITAHWUAX AOMKEH coaep)XaTb cneayowme pasgernbl:

3.8.10.1 McnbiTyemoe BeLLeCTBO:

- UAEHTUDUKALUUOHHBIE AaHHbIE;

- (husuyeckasn npupoaa, U, ecnv NPUMEHNMOo, PU3NKO-XMMUYECKME CBOMCTBA.

3.8.10.2 Ycnosus ucnblTaHUS:

- TUM TECT-CUCTEMbI; MOAUMMKALMM ANSA UCCNEA0BAHUA HEPACTBOPUMBIX U NETYYUX COEAUHEHUN;

- TUM OPraHN4YeCcKon cpeabl;

- KONIMYECTBEHHOE COOTHOLLUEHUE U MPOUCXOKAEHNE PA3NNYHBIX CTOYHBIX BOJ B MPUMEHSAEMbIX CTOUYHbIX
BOAAX;

- UHOKYIIOM, NPUpoAa 1 30Hbl 0T6opa Npos, KOHUEHTpauus u npeasaputenbHan 06paboTka;

- CTOKOBbIi pacTBOP UCMbITYEMOro BeLECTBA: 3Ha4YeHusn POY u XIK; cnocob npurotoBneHus, ecnu B
CYCMNEH3UN; KOHLIEHTpaLusl, UCMONb30BaHHAA B UCMbITAHUM U 0BOCHOBAHUE, ECNU OHA HE HAaXOAUTCA B Auna-
nasoune ot 10 go 20 mr POY/n; metoa aobaeneHus; gara nepeoro gob6asneHus; nodble U3MEHEHUS;

- CpefHuii BO3pacT una Unm cpefHee BpeMsl rmpaBnuyeckoro 3ajepXxaHnsi CTOYHbIX BOA; MeTog copo-
ca una; MeToAbl KOHTPONs yBenuyeHms oobema una, noTepu una u T.4.;

- MPUMEHSIEMbIE aHAaNUTUYECKME METOAbI;

- Temneparypa, npu KOTOpPon NPOBOAUTCS UCTILITAHUE;

- 06beMbl BCnyxaHus una, uiaekc obbema una (SVI), B3BeLLEHHbIE YACTULbl B CMECU CTOYHBLIX BOA C
aKkTuBHbIM unom (MLSS);

- NoOble OTKIOHEHUs OT CTAHAAPTHbLIX METOAOB U NOObIE 0OCTOATENLCTBA, KOTOPbLIE MOFMN NOBAUATL
Ha pe3ynbTaThl UCNbITAHUA.

3.8.10.3 Pesynbrarbl UCNbITAHUA:

- BCe pesynbrarbl usmepeHui (POY, XK, cneumanbHblil aHanus, pH, Temnepartypa, KOHLIEHTpauus Kuc-
nopoaa, cogepxaHue B3BELLEHHbIX YacTul, coeguHeHuin N, ecnu npuMeHumo);

- BCE paccumTaHHble 3Havenns D; (unu Dy), Dg, Doy, NpeacTasnertbie B hopMe Tabnuubl n paccumTaH-
Hbl€ U3 aHanu3a KPMBOW yaareHus;

- uHdopmaumsa o6 MHAYKLMOHHOM nepuoje u hase nnato, BpEeMeHU NPOBEAEHUS UCTIbITAHUSA, CTENeHn
yaaneHusa UCNbITYeMOro BELLECTBA U OPraHMYEeCKOW Cpeibl U3 UCTILITAaTENbLHOW YCTAHOBKM, @ TaloKe CTaTUCTU-
yeckasn uHdopmaums U 3aKmioYeHue 0 cTeneHn BMopasnoXxeHms U JOCTOBEPHOCTU PE3YNETaToB UCNLITAHUS;

- 06cyxaeHue pesynbraros.

4 BuonneHkn

WcnbiTaHua METOA0OM MOAENUPOBAHUSI B HOPME UCMOSb3YIOTCA ¢ XMMUYECKUMU BELLECTBAaMU, KOTOPbIE
anu oTpuuaTenbHbIi PE3ynbTaT B XOA€ CKPUHUHI-TECTA HA OuopasnaraemocTb [CM. 17], HO NpoLUnK TecT Ha
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npucyLLyto GuopasnaraemocTs. B Buae UCKMIOMEHNS, MOAENUPYIOLLME UCTILITAHUA TaKXKe MOTYT NPUMEHATLCA
¢ nto6bIM BELLECTBOM, ANS KOTOpOro Tpebyetcs Gonblue MHpopMaumm, 3T0 0COBEHHO KAcaeTca NpoaYyKUUK
BbICOKOTOHHAXXHOW XMMUM, B TAKMX Cry4asx 0ObIMHO UCMONb3YIOT TECTLI C aKTUBHBLIM UMOM [CM. 18]. B HekoTo-
pbIX criyvasx Tpebyerca nony4eHne ocobon nHopMaumm, KacaLlencs NoBeAeHUA XMMUYECKOro NPoayKTa
OTHOCUTENbHO METOAOB OUYUCTKU CTOUHLIX BOA, A€ 3a1eMCTBOBaHbI aHA3POOHbIe (OUNLTPbI, TAKUE KakK Kanerb-
Hble UNKU KanenbHble Buonormyeckne UNbLTPbI, Bpallalowmnecs BMonormyeckue OCBETNNTENN, NCEBA0OXU-
YXeHHble crnoun. Ons atoro 6biny pa3paboTaHbl pasnuyHbie YCTPOWCTBA.

Ibxepuk ¢ coaBTopamu [cMm. 19] ucnonb3osanu GonbLUMe NUIOTHbIE KanernbHble Guonoruyeckue hunb-
TPbl, SKCNNyaTUPYs UX B CBA3AHHOM pexumMe. [JaHHble unbTpbl 3aHMManu 60nbLLIOEe NPOCTPAHCTBO U Tpe-
6oBann OTHOCUTENbHO BOMbLUMX 06BLEMOB CTOKOB UNM CUHTETUYECKUX CTOKOB. PUNBTPLI MEHBLLLUMX PA3MEPOB
(1,83 m x 0,15 M) 6Gbinu onucaHbl Tpycaennom u ero coasropamu [20], B AaHHbIe (puNLTPLI NOAABANUCh
€CTECTBEHHbIE GbITOBbLIE CTOKU, HEe coaepxaiuue MABoOB, HO AN MNLTPOB TAKOTro TUMA Takke TpeboBanuch
[0CTaTo4HO Bonblume 06beMbl CTOKOB. Ha co3gaHne «Bblaep>kaHHOro» aHaspobHoro hunerpa TpeboBanoch
He MeHee 14 Hegenb, NNOC AONONMHUTENbLHBIE 4—8 Heaenb Nocne nepBoro BBeaeHus onbiTHoro MABa, He-
obxoauMbIe ANs akknMmaTusauuu.

BomaHHOM (Baumann) ¢ coaBTopamu [cM. 21] Gbinu paszpaboTaHbl UNLTPbl, MEHbLLME MO pa3MepamM,
B KOTOPbIX UCNOMb30BAarncsa NonuacupHbIi BOPCUCTLIN Matepuarn, npeaBapuTeribHO BbIMOYEHHbIW B aKTUBHOM
une, UCNonb3yemMoM B Ka4eCTBE MHEPTHOI Cpeabl, NogAepXKMBaloLLein aHadpPOoOHbIN unbTp. ONbITHOE BeLle-
CTBO MUCMOSb30BanM Kak eAUHCTBEHHbIM UCTOYHUK yrrepoaa, buopasnaraemocTb onpeaensny U3MepeHusiMm
PacTBOPEHHOrO OPraHUYeCcKoro yrnepoaa Bo BXOASLLEM W BbIXOAsILLEM NOTOKAX, a Takke no konuyecrsy CO,
B BbIXOAHOM rase.

CoBepLueHHO MHOI noaxog Obin paspaboTaH uccnegosarenem MonHa u ero coastopamm [cm. 22], ae-
nawwmMMncs nsobpetarenamu BpallaoLlerocs Tpybuaroro peakropa. Ha BHyTpeHHel noBepxHOCTM Bpalla-
owiencs Tpybku uMu Gbina BolpaweHa BuonneHka (Mnu aHaspoOHbIM UNLTP): Yepe3 BbIOPaHHbIN y4acToK
MOBEPXHOCTH NPOXOAUI NMOTOK, NOAABaEMbIN C BEPXHEro KOHLA TPYOKM, paCMONOXEHHON FOPM3OHTANbHO NoA
HeGonbwuMm yrnoM. Ans usydeHusn Guopasnaraemoctu NMABoB [cM. 23] u ans uccneaoBaHusi ONTUMAarbHON
TOMNLUMHbI BGuonneHkn n ee audbdy3nOHHON CrnocoBHOCTU [CM. 24] Bbin ucnonb3oBaH peaktop. Kpome Toro,
JaHHbIMK asTopamMu Obin paspaboTaH peakTop u ero moaudukauus, KOTopasa Nno3sonuNa onpeaenaTs coaep-
»aHue CO, B BbIXOLHOM rase.

MeToa ¢ Bpawatowpmmca TpybuaTbiM peakTopom Obin NpU3HaH KOMUTETOM aHanuTukos Benukobputa-
Hum (Standing Committee of Analysts) B kauecTBe CTaHAAPTHOrO METOAA ANA OLEHKM Kak Guopasnaraemoctu
XMMUYECKON Npoaykuum [Cm. 25], Tak U CNOCOBHOCTU NOAAABAaTHLCA OYMCTKE, a TAKKE TOKCUYHOCTU CTOYHBIX
BOA [cm. 26]. MpenmyLlecTBa ONMCAHHOTO METOAA 3aKMO4alTCa B NPOCTOTE, KOMNAKTHOCTH, BOCMPOU3BOAU-
MOCTU pe3ynbTaToB, a Takke B HeBOonbLUMX 06bemMax OpraHM4YecKol cpeabl.

4.1 MpuHUMNBbI UccneaoBaHuA

4.1.1 CuHTeTuyeckne unm GbiToBbIE CTOYHbIE BOAbLI U UCCNEeAyeMOe BELWEeCTBO (B Buae NpuMecu unu
camMo no cebe) pacnpoCTPaHATCA NO BHYTPEHHER NOBEPXHOCTM MEANEHHO BpaLLaioLencsl HAaKMOHHON Tpy-
Obl. Ha BHYyTpeHHel NOBepXHOCTU 06pa3yeTcst CNo MUKPOOPraHU3MOB, TAKUX e, UTO U B cpeae buodunerpa.
Ycnosus paboTbl peakTopa BblibpaHbl Takum 06pa3oM, YTOObI BbI3BaThL 4OCTATOMHOE yaaneHue OpraHnyeckoro
BELLECTBA U, NPU HEOOXOAMMOCTU, OKUCTIEHNE aMMOHMUS.

4.1.2 C1oK 13 TpyObl cOBMpAlOT U OTCTauBaloT U/MNK PUNLTPYIOT Nepea cneuuanbHbIM UCCReA0BAHNEM
Ha pacTBOPEHHbIN opraHuyeckuii yrnepoa (POY) n/vnu uccneayemoe BellecTso. [ns cpaBHeHUs1 napannesb-
HO B TEX XX& YCMOBUAX AEWCTBYIOT KOHTPOMbHbLIE YCTAHOBKM, HA KOTOPbIE HE MOCTYNaeT uccrnegyeMmoe BeLle-
cTBO. PasHuua mexay ypoBHAMU KOHUEHTpauun POY B CTOKE U3 UCMbITATENbHbIX U KOHTPONbHbIX YCTAHOBOK
OTHOCUTCAl HA CYET UCMLITYEMOrO BELLEeCTBA M ero OPraHMYeckmx MeTabonuToB. 3Ta pasHuLa CPaBHUBAETCS
C KOHUEHTpauuen no6aBneHHOro UCnbITYyeMoro BewecTsa (Takoro, kak POY) Anst BblMUCNEHUA yaaneHus uc-
cneayemoro BeLlecTBa.

4.1.3 BuopaanoxeHne 06bIMHO MOXHO OTNUYUTBL OT BMOMOrMOLLEHUS, BHUMATENBHO U3YYMB KPUBYIO
yaaneHve — spems. MNoaTeepanTb pesynsrat MOXKHO C MOMOLLbIO UCCREA0BAHMA HA MONHOE BuopasnoxeHne
(nornowieHue kucnopoaa unum obpa3oBaHWe YrnekUcrnoro rasa), MCnonb3ys aganTUPOBaHHLIN NPUBUBOYHbIN
marepuvarn, B3siTblM B KOHLE UCCNEA0BaHUA U3 PEaKTOPOB, B KOTOPLIE MOCTYNAET UCTILITYEMOE BELLIEeCTBO.
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4.2 Unopmauusa o6 nccnegyemom BewecTee

4.2.1 [lomkHbl ObITb M3BECTHLI crieayiolme hakTopbl: OTCYTCTBUE NPUMECEN, paCTBOPUMOCTL B BOAE,
CTeneHb NETy4eCTn U afCopPOLIMOHHBLIE XapaKTEPUCTUKU UCCNEAYEMOTO BELLECTBA.

4.2.2 OBObIMHO neTyune U TPyAHOPACTBOPUMbIE BELLECTBA HEMb3si U3yyaTb, HE NMPUHSAB OCODbLIX Mep
npeaocTopoxxHocTu (npunoxenue C). Take HEOOXOAUMO 3HATb XMMUYECKOE CTPOEHUE UIU IMIMUPUYECKYIO
chopmyny, 4ToObl BLIYUCTIUTL TEOPETUYECKNE 3HAYEHUSI W/UNM NPOBEPUTbL U3MEPEHUsI NapaMeTpoB, Hanpu-
Mep, TeopeTudeckon norpebHocTu B kucnopoae (TrK), POY.

4.2.3 [laHHble 0 TOKCUYHOCTU UCCNEAYEMOro BELLECTBA AN MUKPOOPraHm3mMoB (npunoxexue F ) moryT
ObITb NonesHbl AN BbIOOpa NoaxoaALen KOHLEHTpaLUMU U MOryT ObiTb O4€Hb BaXHbl ANs NPaBUIIbHOIO UC-
TOSNKOBAHUSI HU3KUX 3HAYEHUIF BUOPA3NOXKEHUS.

4.3 NMpoxoaHble yPOBHU

4.3.1 CreneHb buopasnaraemoctu MNAB gomkHa ObiTb He MeHee 80 %. Ecnn 80 % He 4OCTUTHYTO, MOX-
HO NPOBECTU UMUTALIMOHHOE (KOHTPOSILHOE) UCMbITAHME, NPU 3TOM CTeneHb buopasnaraemoctu MAB gomkHa
6bITb He MeHee 90 % cneunduyeckoro BeLLECTBA.

3HaueHue NoMy4YEeHHOro NPOLEHTA yAaneHss MOXET ObITb UCNONL3OBAHO B NPUONN3UTENbHLIX BbIYMC-
NEHUsIX BO3MOXHOW KOHLEHTPaLMKU B OKPY>KaloOLLe cpeae Ana ux nocneayiowero NpUMEHEeHusl Npu OLEeHKe
OMNAaCHOCTU XUMUYECKUX BELLECTB.

B paae ucnbITaHMim YNCTbIX XMMUYECKM BELLECTB NpoueHTHoe yaaneHue POY coctaBuno cebiwwe 90 %
bonee yuem y Tpex YeTBepTbIX BeLeCTB U cBbile 80 % 6onee yem y 90 % BeLECTB, KOTOPbIE MOKa3anu CKOMb-
HUOYAb 3HAYMMYIO CcTeneHb BuopasnaraemocTu.

4.4 CpaBHMTeNbHbIE BellecTBa

[ns rapaHTuM TOro, YTO SKCMEPUMEHT MPOXOAUT NPaBUMbHO, PEKOMEHAYETCA WHOraa UCcCneaoBartb
CpaBHUTENbHbIE BELLECTBA, YbS pEaKLMA U3BECTHA. Takue peareHTbl BKNoYaloT B ceba aaunuHOBYIO KUCTOTY,
2-thbeHun deHon, 1-HadTon, AMeHOBYIO KUCNOTY U 1-HA(PTONHYIO KUCAOTY.

4.5 BocnpousBoaUMOCTb pe3ynbraToB UCCneaoBaHUA

OTHOCUTENbHOE CTaHJapTHOe OTKNoHeHne — 3,5 %, a Mexay uccnegosaHusamm — 5 % [cMm. 17].

4.6 OnucaHue merona

4.6.1 Annaparypa

4.6.1.1 Bpawarowmecsa TpybyaTble peakTopbl

Annapartypa (CM. pucyHkn 3, 4) cocTouT U3 Habopa akpunosbix TpyO, kaxpgaa anuHon 30,5 cM u ¢
BHYTPEHHUM AWAMETPOM 5 CM, NoaAEpXKMBAEMbIX KONECUKAMN C PE3UHOBbLIM 00010M, NOMELLEHHBIX BHYTPb
MeTannmMyeckon onopHon pambl. Kaxxgasa Tpyba umeeT BHeLWIHWUI BbiCTyn npumepHo 0,5 cm rnybuHon ana
3aKpenneHna Ha Konecukax, BHyTPEHHEN NOBEPXHOCTH NpuaaHa LWepoxoBaToCTb C NOMOLLLIO rpyboit NpoBo-
NOYHON ryBKK, Takke UMeeTca BHYTPEHHWI BbICTYN B 0,5 cM rnybuHoON Ha BepXHEM (3arpy304HOM) KOHLUE Ans
3aJepxKkn XnakocTu. TpyObl pacnonaratoTcs nog yriom npuMepHO OAUH rpafyc K ropu3oHTY Ans Heobxoau-
MOV NPOAOCIHUTENBHOCTM KOHTaKTa NpU BO3AENCTBMU MccneayemMoro BeLlecTsa Ha unctyto Tpydy. Konecuku ¢
pe3nHOBbIM 0000M BPALLAIOTCA C MOMOLLILIO MEATNIEHHOrO MOTOPA C PErYNMPYEMONi CKOPOCTbIO. Temneparypa
Tpyb perynupyeTcsi nyTeM UxX yCTAHOBKM B MOMELLEHNE C NOCTOSHHON TeMMepaTypon.

3aknounB kaxabii TpyOUaThI peakTop BHYTPL HEMHOTO 60nbLuel TpyObl C KPbILLKOW 1 yOeAUBLUUCD,
YTO COEAMHEHNSA HE MPOMYCKALOT rasbl, MOXHO cobparb oTxoasAwmi ras CO, B LIENOYHOM pacTBOpe Ans no-
cneayoLwmnx U3MepeHUii.

3anac ans KpyrnocyToudHOro CHabXeHWs Kakgon TpyObl opraHUYeckol cpenov ¢ gobasneHuem, npu
He0BX0AMMOCTU, MCCNeayemMOoro BeLLecTBa coaepXuTca B 20-nuTpoBOM pe3epByape Ans XpaHeHUsi (CM. pucy-
HOK 4, A). Mpn HEOBXOAUMOCTM PaCcTBOP UCMBLITYEMOTO BELLECTBA MOXET ObITb 4O3UPOBAH OTAENLHO. Y OCHO-
BaHUA KaXQO0ro HaKOMUTENbHOIO KOHTEMHepa eCThb BbIMYCKHOE OTBEPCTUE, COEAUHEHHOE COOTBETCTBYIOLLIMMU
TpyGamu, Hanpumep, U3 CUIIMKOHOBOTO Kay4yyKa, Yepes LUNAHrOBbIA HACOC (CM. PUCYHOK 4, B) €O CTEKNAHHOW
UNK aKpunoBoi nogatoen Tpyoko, KOTOpas BXOAUT HA PacCTOsiHWE OT 2 A0 4 CM B BEPXHUI (3arpy304HbIi)
KOHEeL, HaKMoHHOWM Tpybbl (CM. pUCYHOK 4, C). CTOK CTEKAET C HMXKHErO0 KOHL|A HaKNOHHOW TPyObl u cobupa-
€TCA B ApYyrol pesepByap ANns XpaHeHWUs (CM. pucyHok 4, D). CTOK oTcTamBaeTcs unu unsTpyeTcs nepea
aHanu3om.
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Pa3mepbl B CaHTUMeTpax

Bua cBepxy
5 npokpyunBatoLLyx Konec

IX 1 IX 1 IX 1 q-ter
B
MpuBoaHoOI
asurartenb
PepykTop
cti:fcs ct::t cti:ta
5t=I==¢E

Bepnomble koneca 2 n4
MpokpyunsatoLme koneca 3 n 5

PucyHok 3 — Bpauwatowmecs Tpy6bbl
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A — TMuTatowpin pesepsyap C — Bpauatowascs tpy6a
B — LLnaHroBbIii Hacoc D — EMkoCTb gns oTbopa cToka

PucyHok 4 — TexHonornyeckas cxema

4.6.1.2 dunbTpoBasibHaa annaparypa — LeHTpudyra

PuNbTPOBa/IbHLIA annapaT — 3T0 YCTPOWCTBO ANa onabTpauum o6pasuoB ¢ MeMOpaHHbIM OUILTPOM
C [OCTaTOYHON NOPUCTOCTLI0 (HOMUHAMbHLIV AnameTp oTBepcTusi 0,45 MKM), KOTOpbIi agcopbupyeT opraHu-
YyecKkune CoefiHeHUA WK CHWXaeT YPOBEHb OPraHNYeckoro yriepoga A0 MUHUMasIbHOro. Mpu ncnonb3oBaHnn
h1NbTPOB, BbICBOGOXAALLMX OpraHNYeckuii yrnepos, HeobxoAMMo TLiaTeslbHO NPOMbITb KX ropsiyeli Bogoi,
4yTO6bl YAANWTb BbIMbIBAEMbIA OpraHU4eckuii yrnepod. MoXHO MCNOMb30BaThb LEHTpUdyry, cnocobHy pabo-
TaTb npu 40000 m/c2.

AHanuTtuyeckoe ob6opyaoBaHne AN U3MepeHus:

- POY/obuwero opraHunyeckoro yrnepoga (OOY) nm xuMmuyeckoro notpebnenns kucnopoga (XrK);

- cneumdmyeckoro BeulectBa (BOXX, X 1 T.n.) npu Heo6xoAMMOCTY;

- pH, TemnepaTypbl, KNCNOTHOCTH, LLENOYHOCTY;

- aMMOHWS, HUTPUTA, HUTPaTa, ec/iv UCC/ef0BaHNA NPOBOAATCA B HUTPUMULMPYIOLWUX YC/TOBUSIX.

4.6.2 Bopga

BopgonpoBogHas Boga, cogepxalias He 6onee 3 mr/n POY.

AvctunnmposBaHHas wav enoHU3MpoBaHHas BoAa, cogepxaliaa He 6onee 2 mr/n POY.

4.6.3 OpraHunyeckas cpega

4.6.3.1 B kauecTBe opraHM4eckoi cpefbl MOXHO WCMO/Ib30BaTb CUHTETUYECKME CTOYHbIE BOAbI, ObITO-
Bble CTOYHble BOfbl WM CMeCb Tex U apyrux. Cnegyet namepsaTb KoHueHTpauuio POY (unn OOY) B KaxAoW
HOBOIi MpoGe opraHuyeckolt cpefbl. KNCMOTHOCTb MAM LLEMOYHOCTbL OpraHuyeckol cpefbl AO/MKHA ObiTb U3-
BecTHa. Cpefa MoxeT TpeboBaTb fob6aBneHNs cooTBeTCTBYOLero bydepa (rmgpokapboHaTt HaTpus uam au-
KanuiidpocdaTt), ecnm oHa obnagaeT NMOHMKEHHON KUCMOTHOCTBIO WM LWENOYHOCTLIO, AN noggepxaHns pH
Ha ypoBHe 7,5 + 0,5 B peakTope BO BpeMs uccnegosaHus. KonvyectBo 6ydepa n Bpems ero gobasneHus
onpeaensanTcsa oTAe/IbHO A1 KaXXA0ro crydas.

4.6.4 CUHTETUYECKME CTOYHbIE BOAbI

PacTBopsoT B 1 1 BOAONPOBOAHON BOAbI:

- nenToH — 160 wr;

- MSICHOW 3KcTpakT — 110 wr;

- moyesunHa — 30 wmr;

- 6e3BOAHbI BTOPUYHBIA KuCAbI hocdhaT kanms, (KH2P04) — 28 wr;

- xnopwug Hatpus, (NaCl) — 7 wr;

- gurmgpart xnopuga kanbuus, (CaCl2-2H20) — 4 wr;

- MarHuii CepHOKMCAbIA ceMnBogHbIA, (MgS04 7H20) — 2 M.

3TV CUHTETUYECKME CTOYHbIE BOfbl ABMAOTCA NPUMEPOM U JAlOT CPeAHIo KoHUeHTpauuio POY B npu-
TOYHOW XWUAKOCTU npumepHo B 100 mr/n.
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B kauecTBe anbTepHaTUBbI MOXXHO MCMONb30BaTh APYrUe COCTaBbl C TAaKOM e KOHUEeHTpauuel POY, ko-
TOpble BnKe K HACTOALMM CTOYHBLIM BOAAM. OTU CMHTETUYECKWE CTOYHbIE BOALI MOTYT ObITb NPUTrOTOBMEHDI
B AUCTUNNUPOBAHHON BOAE B KOHLEHTPMPOBAHHOM BUAE U XPAHUTLCA Npu TeMmneparype npubnusmtenbHo
B 1 °C o oaHon Hegernu. [pn HeoBXoAUMOCTM UX cneayeT pa3baBuTb BOAONPOBOAHOW BOAOW. (3Ta cpeaa
ABMNAETCA HEYAOBMNETBOPUTENBHOW, T.K., KOHLIEHTPaLMA a30Ta O4€Hb BbICOKA, OTHOCUTENbHO HU3KOE coaepka-
HUe yrnepoaa. [ns ycTpaHeHus 3TUX HEAOCTaTKOB pekoMmenayeTcsa aobGasutb 6onblie droccara B kauecTse
Oydbepa n GonbLUee KONMYECTBO NENTOHA).

4.6.5 BbITOBbIE CTOYHbIE BOAbI

Crneayet UCMONb30BaTh CBEXMWE OTCTOABLUMECH CTOYHbIE BOAbLI, COOUpPaeMble eXeAHEBHO U3 OYUCTHBIX
COOPYXEHU, NPMHUMAIOLLMX NPEUMYLLECTBEHHO ObITOBbIe CTOYHbIE BOAbl. MX cneayeT cobupatb U3 cnue-
HOro KaHana nepBUYHOrO OTCTOMHMKA UMW U3 CUCTEMbI NOAAYMN HA CTAHUMIO adpauun CTOYHbLIX BOA, U OHU He
JOIMKHBI CoAepXaTb KPynHbIX yactul. CTOYHbIE BOALI MOXHO UCNONb30BaTh NOCE XPAHEHUSA B TEYEHUE He-
CKOMbKMX AHEN npu Temneparype 4 °C, ecnu A0Ka3aHO, YTO HE NPOU3OLLNO 3HAYUTENLHOrO (TO eCTb, Bonee
20 %) cHmwxkeHus POY (unm OOY) BO BpeMsl XpaHeHus. YToObl OrpaHu4nThL BMELATENbLCTBO B cuctemy, POY
(unm OQY) u3 kaxaomn HOBON NPOOblI HEOOXOAUMO Nepea UCNONb30BAHMEM NPUBECTU K COOTBETCTBYIOLLEMY
NOCTOSAHHOMY 3HAYEHUIO MYTEM, HaNpumep, pasdbaBneHus BoAONPOBOAHON BOAOM.

4.6.6 CMa304HbIlN MaTepuan

[na cmMasku ponuKoB LUMAHIOBOTO HACOCA MOXHO MCMOMb30BaTh MMULEPUH UMK ONMBKOBOE Macno: 06a
mMarepuana nogxoasT Ans UCMoNb30BaHUS Ha Tpybax u3 CUNMKOHOBOTO Kay4dyka.

4.6.7 OCHOBHbIE pacTBOpPbI UCCIIeAyeMOro BewecTasa

4.6.7.1 OnA BeLLecTB C JOCTAaTOMHOW PaCTBOPUMOCTbLIO FOTOBAT OCHOBHbLIE PACTBOPbLI COOTBETCTBYIOLEN
KOHUEHTpauuu (Hanpumep, ot 1 40 5 r/r) B AEMOHM3UPOBAHHON BOAE UMM B MUHEPAribHOW YacTU CUHTETUYE-
CKUX CIIUBHBIX BOA.

4.6.7.2 inA HepacTBOPUMBIX BELLECTB (CM. npunoxeHue C).

OTOT MEeTO4 He MOAXOAWT ANA NeTyunx Bewects 6e3 BHECEHUA W3MEHEHWU B TpybuaTble peakTopsbl.
Cneayet onpegenutb POY u OOY OCHOBHOIO pacTBOpa U NOBTOPATb U3MEPEHUS ANS KAXKA0M HOBOW Npobbl.
Ecnn pasHuua mexagy POY u OOY 6onblue 20 %, cneayet NpoBEpUTL BOAOPACTBOPUMOCTL MCCReayeMo-
ro sewecrsa. CpasHusaiotT POY unu KOHLUEHTPaLMIO UCCneayeMoro BeLecTsa, MU3MEPEHHYIO CrneuuanbHbIM
aHanu3oM OCHOBHOIO pacTBOpa C HOMUHanNbHLIM 3Ha4YeHUeM, YTobbl yoeaUTbCA B OCTAaTOMHOM YPOBHE BOC-
CTaHoBneHna (006bIMHO MOXHO OxuaaTtb > 90 %). MpoBepsalT MoxeT N POY ncnonb3oBaTbCA B KavecTse
aHanMTUYeCKOro napameTpa UMM XXe MOXHO MCMNONb30BaTb TONMLKO CMeLuanbHy0 TEXHONOMMIO ANS AAHHOTO
uccneayemMoro Belecrsa. [Ana aucnepcuii Heobxoaumo LeHTpudyruposanHue o6pasyos. [nsa kaXaol HOBOA
npobbl crniegyet usmepstb POY, XIMK unu nposoanTh cneumanbHbiii aHanu3 nccneayeMoro seLlecTsa.

4.6.7.3 Cneapyet onpeaenutb pH 0CHOBHOroO pacTBopa. [NOBbILLEHHbIE 3HAYEHUS CUTHANU3UPYIOT O TOM,
yTO A0oOaBNEeHMe BeLLUEeCTBA MO0 OKa3aTb BNMSIHUE Ha pH akTUBHOIO una B cucTeMe uccnegosanus. B atom
criyyae criefiyeT HelTpanu3oBaTb OCHOBHOM pacTeop A0 ypoBHSA pH 7 + 0,5 ¢ NOMOLLbIO HEBOMBLUIOFO KOMKU-
YecTBa HEOPraHMYECKOWM KUCMOTbI MU OCHOBAHUSA, NPU 3TOM U3beras BbiNageHUa UCCNeayemoro BeLecTsa B
0CcajokK.

4.7 MNMpoueaypa

4.7.1 MNMoaroToBKa OpraHMYeckon cpeabl AnNA A03UPOBAHUA

4.7.1.1 MpoBepsIOT, YTO BCE BMNYCKHbIE U BbIMYCKHbIE KOHTEWHEPbI U TPYGbl U3 BNYCKHBLIX U K BbINYCKHLIM
€MKOCTSIM TLLaTerNbHO MPOMbIThI ANl OCTAHOBKM pocTa GakTepuii; NPOBEPSAIOT 3TO nepes UCCNeaoBaHNEM U
BO BPEMS HEro.

4.7.1.2 Kaxablit AeHb FOTOBAT CBEXMWE CUHTETUYECKNE CTOYHbIE BOAbl N3 CyXOro BELLUecTBa UNn n3 KOH-
LEeHTPUPOBAHHOIO OCHOBHOIO pacTBopa nytem pasbasneHua BoagonpoBoAHON BoaoN. N3mepsaloT Heobxoaun-
MO€ KONMMYECTBO B LIUNMUHAPE U NMOMELLAIOT B YUCTYIO BNYCKHYIO €MKOCTb. Taioke, B cniyyae Heo6x0aMmocCTH,
[06aBnNsIOT HYXHOE KONUYECTBO OCHOBHOIO pacTBopa UCCNeayemoro BELLEeCTBa UMM CPaBHUTENLHOIO BeLle-
CTBAa K CUHTETUYECKUM CTOMHbLIM BoZam nepeq pasbaenenuem. Ecnu Tpebyerca usberatb norepm UCNbITyemo-
ro BELLeCTBa, roTOBAT OTAENbHO ero pa3taBneHHblit pacTBOp B OTAENbHOM KOHTEMHEPE U MOMELLAIOT €ro B
HaKITOHHYI0 TPYOy C NOMOLLLIO J03UPYIOLLIEr0 Hacoca.

4.7.1.3 B KayecTBe NpeanovTUTENLHOW anbTepHaTUBbLI MOXHO UCMONb30BATh OTCTOSIHHbIE ObITOBbLIE
CTOYHbIE BOAbI, CBEXECODOPaHHbIe KaXKAbIN A€Hb, €CNKN 3TO BO3MOXHO.

4.7.2 JkcnnyaTtauus BpalalolWMXcAa TPyoUaTbiX peakTtopos

4.7.2.1 Ona aHanu3a OgHOro UCCNeayeMoro BeLwecTBa HY)XHO Ba OAUMHAKOBLIX TPyO4aThiX peakTopa;
OHM cOBMPAIOTCA NPU NOCTOSIHHOW KOMHATHOW TemnepaTtype 06bI4HO B (22 + 2) °C.
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4.7.2.2 PerynupyloT LLNAHIOBbLIE HACOCHI ANs NOAAYN OPraHUYECKON cpeabl CO CKOPOCTLIO (250 + 25) MnM
(6e3 uccnegyemoro BeLecTsa) B HakNOHHbIe TpyObl, Bpawalowmecs co ckopocTblo (18 £ 2) 06/MuH. MNpume-
HAIOT CMa3biBaIOWMIA MaTepuan K HacoCHbIM Tpy6aM nepea HayanoMm UCCNeA0BaHUA M NOBTOPSIOT 3Ty Npo-
Leaypy BpEMS OT BPEMEHU NPU UCCea0BaHum, YTobbl 06ecneunTb NpaBuNbHOE (PYHKLUMOHUPOBaHUE 1 NPoA-
NUTb CPOK cnyxObl TPYO.

4.7.2.3 Perynupylot yron HaknoHa Tpy6 OTHOCUTENbLHO rOPU30HTa A0 AOCTWKEHUA NPOACIHKUTENBHOCTH
npebbiBanus (125 + 12,5) ¢ ans cMecu B 4UnCToOl Tpybe. YCTaHAaBNMBAIOT BpEMA 3aaepku nytem aobasneHns
HeGuonorunyeckoro mapkepa (Hanpumep, NaCl, nHepTHbIN KpacuTenb) B pacTBOP, BPEMA AOCTUXEHUSA MakK-
CMMarnbHOW KOHUEHTPaLWu B CTOKE CYMTAETCH CPeAHUM BPEeMEHEM 3aaepxku (MpU MakCUManbHOW NneHke
BpeMS 3a4epPXXKU MOXKET BO3pacTtaTb NPpUMepHO A0 30 MUH).

4.7.2.4 [JaHHble 3HA4YEHMSA CKOPOCTM U BPEMEHW AaloT MakcumanbHoe yaaneHue (bonee 80 %) POY
(unu XT1K) u nonyyeHne HUTpUMULMPOBAHHBIX CTOUHBLIX BOA. Cneayer u3MeHUMTb CKOPOCTb NOTOKA, ecnu yaa-
neHue HeaddekTMBHO unu TpebyeTca BOCNPOU3BECTU AEUCTBME ONpeaeneHHoN yCTaHOBKU. Bo BTOpoM cny-
Yyae crniegyeT OTperynupoBaTh MHTEHCUBHOCTb 403MPOBaHNS OpPraHN4eckomn cpeabl, YToObl AENCTBUE peakTopa
COOTBETCTBOBASIO AEHCTBUIO YCTAHOBKMU.

4.7.3 NHokynauua

[na Hayana pocta MUKPOOPTraHU3MOB MPU UCMONb30BAHUU CUHTETUYECKUX CTOYHBIX BOA MOXET ObITb
adhhekTUBHA BO3AYLUHO-KanenbHasa UHOKYNALUUA, B MHOM criydae cneayet 4o6asuTb 1 Mi/n OTCTOSIHHBIX CTOY-
HbIX BOA K PacTBOpPY Ha TpU AHS.

4.7.4 N3mepeHus

Bo BpemMsi perynsipHbiX UHTEPBANOB NPOBEPSAIOT, YKNaAbIBAIOTCA N A03UPOBKA U CKOPOCTb BPaLLEHUSA B
YyCTaHOBNEHHbIE NPeaenbl. Takke cneayet uamepatb pH ctoka, 0Co6eHHO, ecnu 0XxuAaeTca HUTpudUKaLms.

4.7.5 OT60p Npo6 U aHanus

4.7.5.1 MeTtoa, cxema u 4actota ot6opa npos BeIOUPAIOT C Y4ETOM LIENU UCCneaoBaHus.

lpumep — B3ssmb moyeyHble (UNU ebIGOPOoYHbIE) NPO6bI ex0dauieeo U UCxodsuwea0 NoOmMoKoe U co-
6pamb 06pa3yki 3a 6osiee doneull nepuod, Hanpumep, om 3 do 6 4.

B nepsbiii nepuogd, 6e3 nccneayemoro sewectsa, o6pasubl cnegyer 6partb ABax¢bl B Heaenio. 3atem nx
HY>XHO OTCOUMNETPOBATL Yepes MemBpaHbl nu LieHTpudyry npu 40000 m/c? B TeueHne npumepHo 15 muH. Mo-
XKET BO3HUKHYTb HEOOXOAUMOCTb OTCTOSITb 00pa3Lbl U/UNM NPONYCTUTL MX YEpe3 NePBUYHLIN (OUNBTP Nepes
memMBpaHHoii unerpaumein. Onpeaensitor POY (unm XIMK), kak MUHUMYM B 1BYX dK3eMnnspax u, npu Heoo-
xoaumocTtu, BrK, aMmmMOHUIA U HUTPUT/HUTpAT.

4.7.5.2 Bce aHanusbl crieqyeT NpoBOAUTb, KAk MOXHO CKopee nocrne otbopa u npurotoBneHus npoo.
Ecnn aHanu3 npuxoauTca OTNOXUTb, 006pa3subl crneayer XpaHuTb Npu Temneparype okono 4 °C B TEMHOM
MecCTe, B NOJHbIX, MIOTHO 3aKynopeHHbIX cocyaax. Ecnu Tpebyetcsa xpaHutb obpasubl 6onee 48 u, cnegyer
noABEPrHYTL WX rryOoKoI 3aMopo3ke, auuandukauum unm 4o6aBuTbL NOAXOAALLEE TOKCUYHOE BELLECTBO (Ha-
npumep, 20 mn/n pacreopa xnopuga prytu (Il) 10 r/n). MpoBepaIoT, YTO TEXHONOIUA XPaHEHUS HE BAUSIET HA
pesynbTaTtbl aHanm3aa.

4.7.6 MNMepwon npupaborku

B aroT nepuoa noBepxHOCTHasi GUoNneHka BbIpacTaeT 40 ONTUMAarnbHOW TOMNLUMHLI, 3TO 00bIYHO 3aHUMa-
€T OKOJ10 ABYX HeAernb U He AOIDKHO NPEBbILIATH LIECTU Heaenb. YpoBeHb yaaneHnsa POY (unu XIK) Bo3pac-
TaeT u fgocruraeTr ctabunbHOro 3HavyeHus. lNocne JOCTUXEHUSI OAMHAKOBOTO CTabUNLHOIO 3Ha4YeHus B 06enx
TpybGax OofiHy W3 HUX AEenaloT KOHTPOMbHOM HA OCTaBLUMICA NEPUMOA UCCNEAOBaHWUA, BO BPEMS KOTOPOro UX
paboTta gormkHa 0CTaBaTbCs COrnacoOBaHHOM.

4.7.7 BBepeHue UCNbITYyeMOro BewecTsa

Ha aroit ctagum cneayet no6aBUTh UCTILITYEMOE BELLECTBO B IPYroi peakTop, co6nioaas Hy>XXHYI0 KOH-
ueHTpaumio, 06b14HO OT 10 Ao 20 Mr yrnepoaa/n. B KOHTPONbHYIO YCTAHOBKY NPOAOMKAET NOCTYNaTh TONbKO
opraHuyeckas cpeaa.

4.7.8 lNMepwopg apantaumm

Mpoaomxatotr aHanus Ha POY (unu XIMK) aABaxkabl B HeAernio U, eCnu He06X0AUMO OLIEHUTL NEPBUYHYIO
6uopasnaraemocTb, TaKkke U3MEpSNUTE KOHLEHTPALMIO UCTILITYEMOTO BELLECTBA C MOMOLLBIO CNELMarnbHOro
aHanusa. [inga aganrauumM AOSDKHO NPOWTU OT OAHOM A0 LUECTU Heaernb (NPyU HEKOTOPLIX YCNOBUAX A0NbLue)
nocne TOro, Kak UCNbITyeMoe BeLLECTBO Obino BnepBbie BBeAEHO. Koraa npoLeHT yaaneHusa AOCTUTHET MaKCU-
ManbHOro 3HauyeHus, cobupaior ot 12 a0 15 yaoBneTBOpUTENbHBIX NOKasatenen B paze NNaTo NpUMEpHO 3a
TPU Heaenu Anst OLEHKU CpeaHero npoLueHTa yaaneHus. iccneaosaHue CYMTAETCA 3aBepLUSHHbIM, eCnn Ao-
CTUTHYT JOCTaTOYHO BbICOKUM NokasaTens yaaneHus. OObIYHO ANMTENLHOCTL UCCNEAO0BaHUA He NpeBbilaeT
12 Heaenb nocne Ao6aBnNeHMsa UCTLITYEMOrO BELLECTBA.
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4.7.9 CMbIB GUONSEHKN

BHesanHoe ucyesHoBeHue 60nbLIOr0 KONUYECTBA U3OLITOYHON NNEHKU U3 TPy6, Wnu cmbIB, Cry4YaeTcs
OTHOCUTESLHO perynspHo. UTtobbl yoeauTbCsA, YTO Ha pe3ynbTaThl UCCNENOBAHUS 3TO HE MOBMNUSIET, BO BPEMS
uccrneaoBaHus JOIMHKHO NPOWTU HE MEHEE ABYX MOMHbIX LIUKIOB BbIPACTaHUSA U CMbIBA.

4.8 [laHHble n oTyeT

4.8.1 ObpaboTtka pe3ynsLTaTtoB
Dy — npouenTHoe yaanexne POY (unm XIK) ncnbiTyemoro BewiecTsa B nepnoj BpemMeHu f BbIMUCTAIOT
no dopmyrne

_100[Cs -(E-E,)

D; Lo, ®)

S
rae Cy — koHueHTpauust POY (unm XT1K) B CTOKe B CBA3M C UCMLITYEMbIM BELLECTBOM, NMPEAMNOYTUTENLHO Bbl-
yucnsaeMas u3 KOHUEHTpauumM B OCHOBHOM pacTBope U 4o6aBneHHoro obbema, Mr/n;
E — nsmepeHHbin POY (unu XIMK) nccneayemoro ctoka B nepuos BpeMenu t, mr/n;
E, — u3mepeHHbiii POY (unu XT1K) B KOHTPOSIbHOM CTOKE B NEPUOA BPEMEHH t, MI/N.

MoBTOPAIOT BbIYMCNEHNA ANA BELLECTBA CPABHEHUS, ECMW OHO UCCINEAYETCS.

4.8.2 PaGoTa KOHTPONbLHOIO peakropa

4.8.2.1 CreneHb yaaneHus POY (unu XT1K) (Dg) opraHn4eckon cpefibl B KOHTPOJIbHbIX PeakTopax siB-
NAETCA NoNes3Hon uHdopmaumuen Ans onpeaeneHns akTMBHOCTU BuopasnoxeHns GUONNEeHKU BO BPEMSA UC-
creposaHus. CneayeTt BblumcnsATb D no copmyne

E,
Dg =100{ 1-== (%, @
Cm
rae C,, — POY (unu XT1K) opraHu4eckoit cpeabl B KOHTPOMIbLHOM CTOKe (Mr/1).
4.8.2.2 YpaneHne Dgy UCMBITYEMOTO BELLECTBA, €CNK 3TOT NAPaMETP U3MEPAETCSA, C NOMOLLIO CriELn-
anbHOTO METOAA pacyeTa B KaXKAblii Nepuoa aHanu3a, BbIMUCHAAIOT No hopmyne
Se o
Dgsr =100 1-=2 (%, 3)
Si
rae S; — U3MepeHne Unu, NPeAnoqTUTENLHO, YCTAHOBIMEHHAs KOHLIEHTPALMS BELLIECTBA B UCCNEAYEMOM CTO-
ke, mr/nm;
S, — M3MEpEeHHan KOHLEHTPaLuA BELECTBA B UCCIElyeMOM CTOKE 3a NepUOoj BPeMeHH t, mr/n.

Ecnu aaHHbLIN METO/ pacyeTa AAaeT MonoXUTenbHOE 3HAYEeHUE B HeaaanTMPOBAHHBLIX CTOMHLIX BOAAX,
paBHOe S, MI/n, CriefyeT BbIMUCHATL NMPOLEHT yaaneuusi Dg. no (popmyne

(Si _Se +Sc)%
(Si +Sc)

4.8.3 BbipaxeHue pe3ynsbTaTtoB UCCIeA0BaHUA

Cneayet npeacTaBnATb NPOUEHT yaanenwust D, n Doy (Mnu Dg ), Npu Hanuuuu, kak hyHKUMIO BpEMeHH
(npunoxexue E). bepyt cpeaHee (BblpaXXeHHOE GNMXANLLMM LENbIM YMCIIOM) U CTAHOAPTHOE OTKNOHEHMue
ot 12 no 15 3navenun Dy (M Dgy Npu Hanu4umMu), NONy4eHHoOe B YCTOMUMBOK hase, Kak NPOLEHT yaaneHus
uceneayeMmoro Belectsa. Hekotopble 3aknioyeHUsi OTHOCUTENbLHO NPOLECCOB yAarneHUs MOXHO BbIBECTU U3
KpWUBON yaaneHus.

4.8.4 Apcopbumsa

Ecnu B Hauane uccnegoBaHusi HabnoaaeTca BbICOKUI YPOBEHb yaaneHus POY B uccneayemom Betue-
CTBE, uccneayemoe BeLeCcTBO yaansaoT nyrem agcopbuumn B GuonneHky. [lokasarb 370 BO3MOXHO, ONpeaenus
aacopbupoBaHHOE MCCrelyeMoe BELLECTBO B CyXOM OCTartke u3 nneHku. O6bIMHO yaaneHue POY aacopbu-
pyeMmbIX BELLECTB HE OCTAeTCsl BLICOKUM B TEYEHUE UCCNEA0BaHUS; HAOMIOAaeTca NepBoHaYanbHO BbICOKMIA
YyPOBEHb yAaneHusi, KOTOPbIi 3aTeM NOCTENEHHO NajaeT 40 YCTOWYMBOIO 3Ha4YeHus. Ecnn agcopbuposaHHoe
ncecneayeMoe BeLLeCTBO CMOITIO BbI3BaTh ajantauuio MUKPOOHON Nonynaummn, 3T0 03HAYaET, YTOo yaarneHue
PQOY uccnegyemoro BelyecTsa BNoCneACcTBUM BbLIPACTET U JOCTUTHET BICOKOTO CTaBUNBbHOTO YPOBHSI.

4.8.5 NatenTHan ¢asa

Kak n B CTaTM4HbIX UCMbLITAHMAAX METOAOM MOZAENUPOBAHUS, MHOTUE UCCNedyeMble BEeLLeCTBa HyXaa-
I0TCA B NATEHTHOW ha3e, npexae Yem nNpossBUTCA NonHoe GuopasnoxeHne. Bo spemsa nateHTHou dasbl Npo-
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UCXOOUT ajganTauusi COOTBETCTBYIOLLMX BaKkTepuii NpM NOYTU NOMHOM OTCYTCTBMM yAaneHust UCCreayemoro
BELLeCTBa; 3aTeM NPOMCXOAUT NepBOHaYarnbHbIi pocT aTux Haktepuii. [laHHan ¢asa okaHumBaeTcs, u dasa
pasnoXeHns ycrnoBHO CHUTaETCAa HadasLleuncs, korga okorno 10 % nepBoHayanLHOro KonuyecTsa uccrnegye-
MOTO BELLECTBa yaaneHo (nocne agcopbuuu, ecnm oHa uMmeeT mecTo). JlareHTHas a3a 4acTo KpawHe U3MeH-
yuBa U C TPyAOM NOAAAETCS BOCTIPOU3BEAEHUIO.

4.8.6 CtabunbHasna ¢asa

CrabunbHan asa KpuBOIi yganeHus B NpooShKUTENbHOM UCCREA0BaHUM onpeaensieTcst kak hasa,
B KOTOPOM MPOUCXOAUT MaKCMMarnbHOE pasnoxeHue. 31a (hasza AOImKHA ANMUTLCA HE MEeHee Tpex Heaenb U
UMETb OT 12 00 15 AEeNCTBUTENbHbLIX UBMEPEHUN.

4.8.7 CpegHui ypoBeHb yaarneHusa uccneagyemMoro Bewecraea

Creayer BbMMCHIATL CpeAHee 3HauyeHue n3 3HadeHun yaaneiusi D, (M Dg npu Hanm4mm) uccneayemo-
ro BeLlecTsa BO BpeMs cTtabunbHoi dasbl. OkpyrneHHoe Ao uenoro uucna (1 %), aTo 3HaYeHue SBMSIETCs
YPOBHEM yAaneHusi NCCneayemoro BeLlecTBa. Takke peKOMeHAYETCS BbIMUCTATL 95 %-Hbll JOBEPUTENbHbLIN
WHTEPBan CpeaHero sHadYeHns. Takum xe o0pasom crieayer NPoU3BOANTL BbIMUCIIEHUS CPEAHETO YPOBHS (Dp)
yAaneHus OpraHn4eckon cpeabl B KOHTPONbHON YCTaHOBKE.

4.8.8 MpusHaku 6MopasnoxeHus

Ecnu nccnegyemoe Belectso He aacopoOupyeTcsi 3HaUMTENbLHO B OUMOMNMNEHKY, U KpUBas yaaneHus uMe-
€T TUMUYHYIO POpMY KpMBOW BMOpPasnoXeHUs ¢ nateHTHOW dason, ha3on pasnoxeHust u crabunbHom hason,
TO U3MEpPSIEMOE yaaneHme MOXHO OTHECTU Ha CHET BUOPA3NOXKEHUS.

Mpu BEICOKOM YPOBHE NEPBOHAYANBHOIO yAaneHuss UMUTALMOHHOE UCCIEA0BaHUE HE MOXET NPOBECTU
pasnuyue mexay npoueccamu GUONOTMYECKOro U abuoTMYeckoro yaanenus. B cnyuasix, korga BO3HMKAIOT
COMHEHMS OTHOCUTENbLHO BUOPA3NOXeHMsA (HaNnpUMep, eCnn UMEET MeCTO OTCNauBaHue), crieayeT aHanmau-
poBaTb aacopbupoBaHHOE NccreayemMoe BeLeCTBO Ha 0Bpas3Lax NieHKU Uiu NPpou3BOAUTb AONOSNHUTENbHbIE
CTaTu4Hble (CKPUHUHI) MCNbITaHUsi Ha BuopasnaraeMoCTb HA OCHOBE NApPaMeTpoB, SICHO YKa3biBAIOLUMX HA
GMonoruyeckme nNpoLecchl.

Ecnu usmepsinuce n POY, u yganenve cneumduyeckoro BewecTsa, 3Ha4YMTenbHas pasHuua (nepsoe
HWXe, YeM BTOPOE) MexAy MPOLIeHTHbIMW NoKasaTtensMu yaaneHus ykasbiBaeT Ha Hanuuue B CTOKax npo-
MEXYTOYHbIX OpraHUYeckux nPOAYKTOB, KOTOPLIE TPYAHEE NOAAAIOTCA PA3NOXEHWUIO; 3TU (haKTopbl criegyer
U3YUUTb.

4.8.9 [encTBUTENBLHOCTb pe3yribTaTOB UCCNea0BaHUA

4.8.9.1 UccnenoBaHWs CYNTAKOTCA AEHCTBUTENbHBIMUW, €Cnn ypoBeHb yaanewus POY (unu XIMK) Dg
B KOHTPOMNbHbIX yCTaHOBKax 6onee 80 % uepes aBe Heaenu paboTbl U He HABMIOAANOChb HUKAKUX OTKITOHEHUN
OT HOPMBbI.

4.8.9.2 Ecnu nccnegoBarnoch BELLECTBO, Nerko nogaaioLeecs buopasnoxeHunio (CpaBHUTENbHOE), ypo-
BEeHb Onopa3snoxeHus AomkeH ObiTb 6onee 90 %, a pasHuua mexay AyonupylolmmMm 3Ha4eHUAMU HE A0MKHA
npesbiWwaTtb 5 %. Ecnn 9tn gBa kputepus He cobnioaeHbl, cneayeTt NnepecMoTPETb IKCNEPUMEHTAaNbHbIE NPO-
ueaypbl n/vnm B3ATb ObITOBLIE CTOYHLIE BOAbLI U3 APYTOro UCTOMHUKA.

4.8.9.3 Pa3nuuus mexay 3HavyeHusammu 6uopasnoxeHus ayonupylomx yCTaHOBOK (€Cnu TakOBble UC-
NoMb3ylTCH) OTHOCUTENBHO UCCNEAYEMOro BELLECTBA He AOIPKHbI NpeBbiwaTh 5 %. Ecnu aToT Kputepumn He
coOMIoAEeH, HO YPOBHU yAaneHus BbICOKUE, CrieAyeT NpoAoIpKarb aHanu3 B TedeHune ewe Tpex Hegenb. Mpu
HW3KOM YPOBHE yAaneHus, cnegyet obpaTtuTb BHUMaHWe Ha MHIMbupyiollee AeliCTBUE UCCNeayemoro BeLle-
CTBa, €CNM OHO HEeWU3BECTHO, U MOBTOPUTL UCCMNeaoBaHMe npu Bonee HU3KOW KOHUEHTpauun uccnegyemoro
BELLeCTBa, €CNu 310 OCYLLECTBUMO.

4.9 OTtyeT 006 uccnegoBaHUM

Otuer 06 uccnefoBaHumn JOMKEH COAEPXKaTb CreayloLlee:

4.9.1 NcnblTyemoe BeLLECTBO:

- UAEHTUDULMPYIOLLUE AAHHbIE;

- chusndeckas npupoga u PusMKo-xMMmn4eckne CBOUCTBA.

4.9.2 YcnoBusa uccrneaoBaHus:

- MoOble N3MEHEHUs1, BHECEHHbIE B CUCTEMY UCCNeA0BaHMsA, 0CODEHHO NpyU U3y4YeHUU HepPacTBOPUMbBIX
UNK NeTy4Ynx BELLECTB;

- BUJ OpraHU4eckon cpeasbl;

- MPOMOPLMKN U NPOUCXOXKAEHUE NPOMBILLNEHHBIX OTXO0B B CTOYHbIX BOAAX;

- cNoco6 NpPUBUBKY;
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- OCHOBHOW paCcTBOP UCCNeAYyeEMOro BellecTBa: coaepxanue POY (pacTBOPEHHOIO OpraHM4ecKoro yrine-
poaa) u OOY (o6Liero opraHMYecKoro yrnepoaa); kak npuroToeneH, ecnu 3To CYCNeH3nA; UCNONb30BaHHAA
KOHUEHTpaums (KOHLEHTpaLMK), ecny BHe npeaernos ot 10 Ao 20 mr/n POY — npuumnHel, cnocob fobasnexns;
Aara nepeoro aobasneHus; Mobble N3MEHEHUS B KOHLEHTPALIUK;

- cpefilHee BpeMsi TMAPaBNUYECKOro 3aiepXaHus (Npu OTCYTCTBUM POCTA); CKOPOCTb BpaLUeHUs TpyObl;
NpUONU3UTENbHBIA YION HAKMNOHa;

- N0APOBHOCTU OTHOCUTENBHO CMbIBA, BPEMSI U UHTEHCUBHOCTD;

- TeMmneparypa v guanasoH yCrnoBui UCcnegoBaHus;

- 3a7eiCTBOBaHHbLIE METO/bI aHanu3a.

4.9.3 PesynbraTbl UCCNEAOBAHNS:

- AaHHble no usmepennam POY, XIK, cneunduyeckue ananmsbl, pH, Temneparypa, coeauHerdns N B
COOTBETCTBYIOLLIUX Criy4asx;

- BbIMUCNEHHbIE AaHHble Dy (Mru Dy), Dg, Dg, nony4eHHbIe B hopme TabnuLbl U KPUBbLIX yAaneHus,

- MHPOPMALIMA OTHOCUTENbHO NMAaTEeHTHOW M CTabunbHON has, ANUTENLHOCTU UCCNENOBAHUS!, YPOBHA
yAaneHus ccneayemoro BeLeCTBa, CPaBHUTENLHOMO BeLLECTBA (ECNU TakOBOE UCCAEeAYyeTca) U opraHuye-
CKOIM cpeabl (B KOHTPOMLHOM YCTAHOBKE), a TaKKe CTAaTUCTUYECKUE JaHHbIE U 3aSIBIEHUA OTHOCUTENBLHO Buo-
pasnaraemocTu U JeNCTBUTENbHOCTU UCCNEAO0BAHUS;

- o6CyXaeHne pesyneTaToB.
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Mpunoxexue A
(pexomMeHayemoe)

KOppe.ﬂill.lMil Mexay nepuoaoM yaepxaHma XuMU4yeCKux BewecTs B Uie U BO3SMOXHOCTbIO UX OYUCTKU

A.1 BBepeHue

Cnoco6, n3noxeHHbI B OCHOBHOM ONUCaHUM, CO3AaH, AJ1S TOro YTO6bI BBIICHUTL, MOTYT SN UCMbITHIBAEMbIE XUMU-
Yeckue BellecTBa (06bIMHO Te, O KOTOPbIX U3BECTHO, YTO MO CYLUECTBY OHU Nnogaatotrcs GuopasnoxeHuto, Ho He 6bICTpo)
6uopasnaraTbCs B YCTAHOBNEHHBIX ASS Y310B OMUCTKU CTOUHBIX BOA Mpefenax. Pesynsrartel 3anucbiBaloT Kak NpoLeHT
yaaneHus u npoyeHT 6uopasnaraemMocTu.

A.1.1 B 3aBUCMMOCTHU OT NapaMeTpoOB a3pOTEHKOB M COCTaBa BeLecTBa Ha BXO/le KOHLIEHTpaLusa TeCTOBOro Mare-
pvana B Bofe Ha BbIXOfe MOXET CyLLECTBEHHO pa3HUTLCA. B xoae uccrnegoBaHuii Heo6x0AMMO BhIAEPXUBATL onpefe-
NEeHHYI0 HOMWHANbHYIO KOHLIEHTpaLMIo TBepaoro una cM. [27], [28] unu onpeaeneHHoe BpeMs yaepxXaHus BellecTsa B
une (SRT). 3To BpeMs MOXET BapbUpoBaTLCA B T@HEHNE CYTOK UMW HECKOSbKUX iHEA B 3aBUCUMOCTM OT UHTEHCUBHOCTU
pacxoaosaHuA una.

A.1.2 Mepuop yaepxaHUsi KOHTPOSIMPYETCA B OrpaHWYEHHbIX NMpeAenax Ha MpOTSXKEHUU KaXAbIX CYTOK (Tak xe,
KaK U B NPOMBLILLNEHHON YCTAHOBKE), pe3ynsraTom 4ero sensetcs nonyveHne bonee ctabunbHbIX 3HAa4€HUA KOHLEHTpa-
UuKn BelwecTB B Bofe Ha Bbixofe. [Ins uccnenosaHWa pekoMeHAYyeTcsl BbibUpaTb ObITOBble CTOMHbIE BOABI, NOCKOMBKY
ux ucnonb3obaHne obecneynsaet bonee ctabunbHblil pesynsrat u 6onee BLICOKYIO CTENEHb OYUCTKM. Taloke Ulyyaerca
BNUSHWE pAga conyTCTBYIOLUX NapameTpoB. MNpu nposeAeHUN yriybrneHHOro uccneoBaHnsi MOXHO YCTaHOBUTDL BIIUSHWE
pasnuyHbIX TeMnepaTtyp Ha KOHLEHTpaLMIo BELLECTB B BOAE Ha BbiXoAe.

A.1.3 K nony4eHHbIM AaHHLIM 6bIN0 pelweHo NPUMEHATL Mogenb MoHo (pocT 6akTepuii u yTunusauyus cyberparta),
MOCKOSbKY AaHHLIA MeTof NpeAnonaranock UCNoNb3oBaTh TOMBKO B OTHOLLEHWM BELLECTB, MPOU3BOAUMBIX B BonbLumnx
obbeMax, Npu KOHLEHTpaLK B cTokax Belwe 1 Mr/n [28, 29].

O60CHOBaHHOCTb UCMONb30BaHUA YNPOLYEHHOW MOAENW 1 Nocreayowmx BLIBOAOB Obina ycTaHOBIEHa C MOMOLLbIO
STOKCMNATOB CNUPTA, Y KOTOPLIX BapbUpyeTca cTeneHb NepBUYHON BMONornieckoin pasnaraeMocTu.

OnucaHne AaHHOTO METofa BO MHOTOM CXOX€ C ONMMCaHWeM, NpUBEAEHHBIM B TEKCTE; HUXE roBOPUTCS TONbKO 06
OTNNYMSX.

A.2 Cytb meTOOa

A.2.1 YcTaHOBKM B BUAE NOPUCTLIX LIUITUHAPOB C aKTUBHEIM UNOM, o6ecnevnBatoLne (NpakTUYECKN) HenpepbIBHbLIN
npoLecc pacxofoBaHUsA UMOBOI CMECH U BLICOKYIO TOHHOCTE M3MEPEHUA Nepuoaa yaepXaHus BeLlecTsa B une, paboTaror
B He COBMELLEHHOM peXUME B YCrOBUAX PasfUYHLIX NEPUOAOB YAEPXaHUA 1, NPU BO3MOXHOCTH, pasnuYHbIX TEMMNepaTyp.
Mepwog yaoepxaHWa COCTaBMAET OT ABYX A0 AeCATU AHEW; TeMnepaTypa BapbupyeTca oT nntoc 5°C go nntoc 20°C. Ctoku
(nyYwe — GbITOBLIE) U PaCTBOP TECTOBOrO BellleCcTBa MOAAT B YCTAHOBKU NO OTAENBbHOCTH B 06beMax, Tpebyembix ans
LOCTWXEHNS XenaemMoil KOHLEHTpaLun TECTOBOro Matepuana B Boge Ha BXofie U JOCTUXEHUA XeNaeMoro pesynerata 3a
onpefeneHHblil nepuog yaepxanus (oT 3 go 6 4). [Ans cpaBHeHWA napannenbHo paboTaloT KOHTPOnbHblE YCTaHOBKU Ge3
UcneITyemoro BeLlecTBa.

A.2.2 MoryT ucnons3oBaTeCa M Apyrve TUMbl annapatoB, CMEAYET MaKCMMarbHO TLaTelbHO KOHTpOnMpoBaTb
Nepvoa YAepXaHusa B HUX BellecTBa.

Hanpumep, Npu Ucnonb3oBaHWU pe3epByapoB OTCTauBaHus Heobxoaumo ByaeT NpUHSTE B pacdeT NOTEPo TBEPAO-
ro BellecTBa Yepes BoAY Ha BbIXO4e.

CnegyeT nosabotuTbca 06 ocobbiXx Mepax Mo HeAONyLLeHUo oWMBoK BCReACTBMe pasHULbl B KONMYECTBE Una B
peaepByapax oTCTauBaHus.

A.2.3 Kaxpasn yctaHoBKa paboTaeT B onpefeneHHOM pexume. [ocne JocTUXKEHNS paBHOBECUA CUCTEMbI B Tede-
HWe Tpex Hejenb nonyyakwT cpegHue cTabunbHble 3Ha4YeHUs KOHUEeHTpalun TeCTOBOro mMatepuarna B Boge Ha Bbixoge U
npu HeoBXo4MMOCTU PAaCTBOPEHHOIO OpPraHUYEcKoro yrrepoga. KpomMe BblYMCIIEHNA NpoLieHTa yAaneHHOro TeCTOBOro Ma-
Tepuana u npu Heobxo4MMOCTH pacTBOPEHHOrO OpraHUYeCcKoro yrnepoaa, B rpacdudeckoin popme forkHa ObiTe MokazaHa
CBA3b MeXaY ycroBuaMU paboThl yCTaHOBOK U KOHLIEHTpaLIMe BeLLEeCTB Ha Bbixoge. Mcxoas 13 aTux AaHHbIX, MOryT ObiTb
BblMUCITEHBI OPUEHTUPOBOYHbIE KUHETUHYECKNE KOHCTaHThl, a Takke CNPOrHo3npoBaHbl YCNOBUA, NPU KOTOPBIX TeCTOBOE
BeLLECTBO MOXET ObITb OYMLLEHO.

A.3 OnucaHue metoaa

A.3.1 Annapar

A.3.1.1 Jlyyweit ycTaHOBKON MOCRYXUT MOAMDMLMPOBAHHAA CUCTEMA, OCHOBaHHAasi Ha NMPUHLMMNE MOPUCTOro Lin-
nuHApa (cM. pucyHok A.1). OHa COCTOUT U3 BHYTPEHHero kopnyca (Tpy6bl), M3roTOBMIEHHOTO U3 MOPUCTOrO NOMNMMNPONUIeHa
TONWMHOM 3,2 MM ¢ pasmepom nop 90 MkM. CoeguHeHNe AOMKHO BbITb CBAPEHO BCThIK.

Tpy6a HaxoAUTCA BHYTPW repMETUYHOMO MOMUSTUIIEHOBOrO KOPMyca, COCTOSLLEro U3 ABYX YacTei: KpyroBoro ocHo-
BaHUWs, B KOTOPOM MPOCBEPNMBAIOT OTBEPCTUA ANS [ABYX BO3AYXOBOAOB M OTBOAA UNa, a Taloke BepXHero LunuHapa, npu-
BMHYEHHOrO K OCHOBaHWIO M MMetoLLEro oTBog, obecnedunBatoLmii HeobxoanMelii 06beM B KOpryce NOPUCTOro LUNMHAPA.
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Ha opHOM 13 BO34yx0BOA0B UMeeTcst Andddpy3op; Apyroii (CKBO3HOI) pacnosiokeH nog NpsiMbIM YIIOM K KAMHIO B LUSIH-
ape. [aHHas cucTema cO34aeT BUXPEBOW MOTOK, Heo6XoAUMbIA A1 MOSIHOTO CMELWMWBaHWS BHYTPW annaparta, a Takke
noAfepXuBaeT KOHLEHTPaLUWI0 pacTBOPEHHOTO KUCI0POAA Ha YPOBHE Bbille 2 Mr//.

PucyHok A. 1 — YcTaHOBKa NOPUCTOrO LUIMHAPA C CUCTEMOI KOHTPONsS nepuofa yaepxaHus BellecTsa B une

A.3.1.2 TemnepaTypa Heo6Xx04MMOro KonuyecTBa YCTAHOBOK NogAepxuBaeTca B AmanasoHe oT nawc 5 °C go
nntoc 20 °C (1 °C) 3a cuyeT MCNonb30BaHUA BOASHbIX GaHb WM KOMHAT NOCTOSIHHOM TemnepaTtypbl. [lBa Hacoca no-
[alT pacTBOP MCNbITYEeMOro BelecTBa M OTCTOSBLUYIOCS CTOYHYI0 BOAY B aspauuoHHble pesepByapbl B o6beme oT 0 fo
1,0 ma/MuH 1 oT 0 4o 5 MA/MUH COOTBETCTBEHHO. N5 yaaneHus oTpaboTaHHOrO wmaa u3 aspaunoHHbIX pe3epByapoB MUC-
nonb3ylT TpeTuit Hacoc. Heobxoanmasn Hu3kas CKOpPOCTb 0TBOAA OTpaboTaHHOro wna obecneumBaeTcs 3a CYET YCTaHOBKM
Hacoca Ha 6osiee BbiCOKMe 060pOTbl U ero paboTbl C 3afaHHbIM MHTepBasoM (415 3TOr0 MCNOMb3yHT Nepekyaresnb
Talimepa). Hacoc pa6oTtaeT 10 c B MuHyTy. CKOpPOCTb nojaum coctasnsieT 3 MA/MuH, a ckopocTb oTBoga — 0,5 Ma/MUH.

A.4 OnucaHue npouecca nccnegosaHuns

A.4.1 TloAroToBKa WHOKYNATOB
Mcnonb3yeTca akTWBHbLIW Wi, OKono 2,5 r/n.

A.4.2 Konn4yecTtBO TECTOBbIX YCTAHOBOK

Mpu npoBefeHWM MPOCTOro nccneposaHnsa (1. €. U3MepeHns 06BbLEMOB YAA/IEHHOTO BELLECTBa) BblYNCIEHUSA MOXHO
NpoBOAMUTL TOJILKO A1 OAHOrO nepuoja yaepxaHusa seliecTsa B une. [l pacyeta OPUEHTUPOBOYHbLIX KOHCTAHT CKOPOCTH
TpebyeTca NPOBECTU WCCNefoBaHUA AN YeTbIPeX-NATU NepuofoB yaepxaHus selectsa. O6bIY4HO NepuoAbl COCTaBAAIT
OT ABYX A0 AecATn AHeli. B npakTuyeckom nnaHe UMeeT CMbIC/T MPOBECTU UCCMef0oBaHUS ANS YeTblpex-naTu nepuogos
yAEepXaHns BeliecTBa OLHOBPEMEHHO W B OAMHAKOBbIX TemnepaTypHbIX ycnoBuax. lMpu yrnybneHHbix mnccnepoBaHnsax
COOTBETCTBYHOLME NapameTpbl U3MEHAKTCA, TeMnepaTypa Bapbupyetcs B guanasoHe ot nsoc 5 °C go nnoc 20 °C. Ansa
nccnefoBaHns Ha nNepBUYHOE BUONOTMYECKOe passioXeHne B paMkax 3afaHHbiX YCnoBuii 06blYHO TpebyeTcs TONIbKO OfHa
ycTaHoBKa. [N uccnefoBaHns Ha nosiHoe 6MON0rMYeckoe passfioxeHne HeobxoAuMma KOHTPO/IbHAs yCTaHOBKa B pamMkax
Kaxgoro Habopa 3ajaHHbIX yCcoBuiA. B Hee nogatT CTOUYHble BOAbl (HO He UCMbITyeMOe BewecTBo). Ecnu npegnonaraet-
CS, YTO TECTOBbI MaTepuan NpuUCyTCTBYeT B UCMOMb3yeMOli BOAe, NpW onpefesieHny CTeneHW NepBUYHOro pasnoXeHus
Heob6XxoANMO MCNOMb30BaTb KOHTPOJIbHbIE YCTAHOBKU U AenaTb Heo6XoAMble NOMNpaBky B pacuyeTax.

A.4.3 Togaya opraHMYeckoro BellecTsa ¥ TeCTOBOro mMaTtepuana

PacTBop MCMbITYEMOro BellecTBa NnojaeTcs oTAe/bHO, YPOBEHb pacxofa uia MOXEeT pasnimuyaTbes.

HyXHO KOHTPOMMpPOBaTb W MpY HEOBXOAMMOCTM U3MEHSITb 06bEMbI MOTOKA HA BXOAE U Ha BbIXOAe, a Takxe ypo-
BEHb pacxofa wna Ha + 10 %, Hanpumep, fBa pasa B feHb. EC/M BO3HMKAKOT TPYAHOCTU C aHa/IM30M NpU UCMOSb30BAHNU
ObITOBbIX CTOYHbIX BOJ, WCCMEA0BAHNE MOXHO MPOBOAMTb HA CTOYHbIX BOAAX CHHTETUYECKOrO MPOUCXOXAEHWS. OAHAKo
cnepyeT yA0oCTOBEPUTLCS, YTO B pas/iMUHbIX cpefax 6yayT nosyyeHbl CPaBHUMbIE KMHETUUECKUE AaHHbIE.

22



rOCT 32537—2013

A.4.4 Okcnnyatauusi aapoTeHKOB
KoHTponb nepuofa yaepaHusi BelLecTBa B e AoMKeH NPoBOAUTLCA NPU NOCTOSIHHOM YPOBHE pacxofa una.

A4.5 OT60p 06pa3uoB U UX aHanNus3

HeobxoauMo onpepenuTe KOHLEHTPaLMIO UCMIBITYEMOrO BeLLECTBa, a Takke, Npu HeobxoanuMOCTH, pacTBOPEHHOMO
opraHU4ecKoro yrrepoga; 3Ha4eHusi XMMu4eckoit notpeGHocTH B kKucnopoge He Tpebytores.

A.5 [JaHHbIe U OTYETHOCTb

A.5.1 BbluucrneHue KOHCTaHT CKOPOCTH

KoHLieHTpaLms UcrbITyeMoro BeLecTBa B Bofie Ha BLIXOAE U U3MEHEHWUE B 3aBUCUMOCTM OT KOHKPETHLIX YCnoBuil B
OYUCTHBIX COOPYXEHUSIX ONpefensiioT no opmyne

S0, Ko St an
m m

[aHHoe ypaBHeHWe NOMOXET HalTh 3HaveHns Kg, |, U g, KPUTUUECKOrO BpEMEHN yAepxaHus BellecTsa B ure.
Mnu xe cpefHne 3Ha4yeHns Kg 1 p, MOTYT ObITb ONpefeneHbl NPoCcTo KOMNLIOTEPHOU NPOrpaMMoin AN NOATBEPX-
JeHus nokasaTtenei pacdHeTHO KpuBoil No opmyrne

 Ks(1+Kg - 05)
1 Og(htm — Kg) -1 (A-2)

A.5.2 BapuaTUBHOCTb pe3ynkLTaToB

Kak nokasbiBaeT OnbIT, MOMy4eHne pasfnyHbIX 3HAYEHNIH KWHETUYECKUX MapaMeTpoB Mo OTAENbHbIM XUMUYECKUM
BelllecTBaM SIBMSIETCS O4EHb pacnpocTpaHeHHbIM aBneHuem. CuMTaeTcsl, YTo YCNoBUS, MpU KOTOPLIX BhipalluBaloT un,
a Takke ycnosua, npeobnagaroLime B UCNONb3YEMOM UCMLITAHUK, OKasbiBaloT 6onblUoe BAUSHUE Ha Nofy4YaeMble 3Ha-
YeHns. OAMH U3 acnekToB TaKoro HemocTosiHCTBa o6cyxaaetca uccneposatenemM peidan m ero coastopamm [cM. 30],
KoTOpble MPEeAnoXUn ncnonb3oBaTb TEPMUHBI «CoXpaHuBwUACA» (extant) u «npucylmity (intrinsic) Ana onucaHusa AByx
NPOTUBOMOMOXHBIX YCMOBWIA, NpefCcTaBNAloWMX Te npeaensl (PU3NOoNornyeckoro COCTOSIHUS, KOTOpble KynbTypbl MOryT
obpecTu B X0Ae KMHETUYECKNX SKCNepuMeHToB. Ecnu He fgonyckaeTcsl UaMeHEHUe COCTOSIHUSA B XOfi€ TeCTa, TO KUHETUYe-
CKMe 3HaYeHUst NapameTpoB OTPaXatoT YCIIOBUS TOW CPeAbl, U3 KOTOPOW MUKPOOPraHW3Mbl BbINn N3bATLI; TakUe 3Ha4YEeHUN
Ha3bIBalT «COXpaHuBLUMMUCAY (extant) unn cylwecTBYIOLWMMI Ha AaHHbIA MOMEHT. B NpoTUBONONOXHOM cnyyae, ecnu
YCNOBUSA UCMBITAHWS TaKOBbI, YTO [OMYCKAETCA NOSTHOE pa3BUTUE CUHTE3UPYIOLLEA NPOTENH CUCTEMbI MPU MakCUMarbHO
BO3MOXHON CKOPOCTU POCTa, TO Nofly4aeMble Npy 3TOM KMHETUYECKUEe NapaMeTpbl HasbiBalOTCA «npucyLuMmy (intrinsic)
¥ 3aBUCAT TONBKO OT NPUPOALI cybeTpaTa 1 oT TUNoB GaKkTepuii B KyneType.

Takum o6pasoM, BonbLUoe BAWUSHWE Ha pesynbraThl OKasbiBaloT YCNOBUA, B KOTOPLIX (dOpMUpoBarcs un, a Takke
YCNOBUSA UCCNEAOBaHMS.

CoxpaHuBLUMECH 3HAYEHUS MOTYT GbITb MoMy4eHbl NyTeM NOALEPKaHUSA HA HU3KOM YpOBHE KOHLIEHTpaLU MUKpO-
opraHuamMoB B cyBeTpate S /X, Hanpumep, Ha ypoBHe 0,025.

Ecnun xe KoHUeHTpauwmsa Bbicoka (paBHa 1 6onbLue 20), YeTKO NPOSABMAKTCA UMMaHEHTHBIE XapaKTepUCTUK.

B ofoux cnydyasx sHaveHna S, [OMKHbI TGO PaBHATLCSA COOTBETCTBYHOWMM 3Ha4eHnAM K (KOHCTaHTa nosyHa-
ChlLLEeHWS), TMB0o NpeBLIWaTh WX.

HenocToAHCTBO 1 Apyriue acneKThl KUHETUKM BropasnoxeHuns obeyxanuch Ha nocnefHem sacefadun SETAC [31].
Bnarogaps vccnefoBaHWsam faHHOTO BUAA, Kak MPOBEAEHHbIM, TaK U Ha CTaaumn NpoeKTa, CTaHOBUTCS 04eBUAHO Heobxo-
AVMMOCTb fanbHenLnX nccnefoBaHuii KWHETUKW NpW paBoTe yCTaHOBOK MO OYUCTKE CTOYHLIX BOA, YTO MO3BOSIUT YIydLWWTb
WHTEpMpeTaLuio CYLLECTBYIOLLMX AaHHbIX, @ Takke npegnaratb bonee nogxoasiime npoekTsl AN OyayLmUx ocHoBomnona-
raroLux NpUHUMNOB UCNbITaHWA.
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Mpunoxexue B
(cnpaBouHoe)

UccnepoBaHue npu HU3KOM UHTEPBane KOHUeHTpauum (MKr/n)

OB6bIMHO B BOAHOI cpefie NpUCYTCTBYET GonblUoe KONMMYECTBO XMMUYECKUX BELLECTB, AaXe B CTOMHBIX BOAAX, XOTH
B 0Ye€Hb HU3KUX KOHUEHTpaLmsx (MKr/n). Takue KOHUEHTpaLun BEPOATHEE BCEro He MOTYT CRYXUTb B Ka4ecTBe NepBuY-
HbIX cybCcTpaToB, NpUBOASA K pa3pacTaHuio, Ho 6onee BEpOATHO NPOU3OMAET UX pacnaz, Kak He paspoCLUMXCA BTOPUYHBIX
cy6cTpaToB, CONyTCTBYIOLUX MHOXECTBY €CTECTBEHHO BCTPeYaeMblx coeiMHeHuit ymepoga. CnegoBaTenbHO, pacnagbl
TaKUX XMMUYECKNX BeLECTB He ByAyT coOTBETCTBOBATL MOAENM, ONUCaHHOI B npuroxeHun A. CyLLecTByET MHOXECTBO
MoAernen, KoTopble MOryT NPUMEHSTLCA C HUIMU B YCNOBUAX, KOTOPblE NPEBANUPYIOT B CUCTEMAX OYUCTKU CTOMHBLIX BOA,
NOAXOAWUTE MOTYT cpa3sy HECKOJbLKO.

Mexay TeM, MOXET UCNoNbL30BaTLCA Npoueaypa, NPeACTaBNeHHaa B rMaBHOM ONUCAHWUKW, HO TONbLKO ANA onpeae-
neHua nepBuYHoii GuopaanaraeMocTy, Nnpuberas K NOAXOAALMUM HU3KUM KOHUEHTpaumam (MeHee 100 MKr/n) u ceptudm-
LUupoBaHHOW aHanuTu4Yeckoi npoueaype. MNpoueHT GuopasnoxeHns MoXeT GbITb paccHUTaH Tonbko ecnu abuotudeckne
npoueccel (agcopbums, NeTy4ecTb U T.M.) NPUHATL BO BHUMaHUe. B kayecTBe NnpuMepa MOXET BLICTYNaTb UCCefoBaHue
Haiioniva u ero coasTopos [32], [33] ¢ ucnonb3oBaHMeM 4-4acoBOro LuKna B CUCTEME HaANONHEHUA U cnuea. beinu 06-
HapyXeHbl KOHCTaHTbl NCEBAOMNEPBOro nopsgka ANA NATU XUMUYECKUX BeLlecTB, A06aBNeHHbIX B CUHTETUYECKUIA CTOK B
KOoHLUeHTpauuu oT 5 go 10 mir/n. ([ns onpegeneHus nonHoi 6uopasnaraeMocT MOryT UCNOSb30BaTLCA ONbITHLIE BeLle-
cTBa ¢ MeTkol 14C. Mx onncaHne BLIXOAMT 3@ PaMKN HacTOALLEro CTaHAapTa, NOCKONbKY NoKa 3Aech He NPeacTaBneHsb!
cornacoBaHHbIe NpoLefypbl, HECMOTPSA Ha To, YTO Npefnaraemblil MeTog ANA ctaHaapTa 1ISO 14592 [34] coaepxuT pyko-
BOACTBO MO UCMONbB30BaHMIO BeLecTB ¢ MeTKoi 14C).

B.1 NccnepoBaHue SCAS

Bbin npeanoxeH NpocTon AByXcTyneHYaThl TecT [35] — [37].

3a nonyHenpepbIiBHLIM METOAOM akTUBHOro una (SCAS) cneayroT KpaTKOCPOUHbIE KUHETUYECKNE UCCNEe0BaHNA Ha
obpasLax, B3ATbIX U3 ycTaHOBOK SCAS.

Cuctema SCAS paboTaeT npu 3aiaHHbIX NapameTpax pacxofoBaHus una.

B Hee nopatoTess MogMULMpPOBaHHbBIE CTOMHbLIE BOABI CUHTETUYECKOro NPOUCXOXAEHUS U BLITOBLIE CTOKW. MNepBble
6bINU Mo UULIMPOBaHLI BCriedCcTBME M3MeHsioLlerocst ypoBHA pH u cnaboro ocegaHus una nytem gobaesneHus docdara
B Ka4ecTBe aMmopTusaTopa, 4poiCKeBoro akcTpakra, xnopuaa xenesa(lll) 1 Mukponpumecu coneis; npm 3ToM XumMuyeckas
noTpebHocTb B Kucropoae Gblna nobileHa o 750 Mr/i NOCPEACTBOM YBENUYEHUST KOHLIEHTpaLMKU NENTOHA U MSACHOTO
3KCTpaKTa. YCTaHOBKM paboTaloT B pexume 24-4acoBoro Uukna. Aspauuio npoBogsT 23 4. Takke NponsBoguTCa 0TBoj
oTpaboTaHHOro Wna, oTcTauBaHue, yaaneHue BELLEeCTB C NOBEPXHOCTU. 3aTeM criefyeT nojayva CTOKOB CUHTETUHECKO-
ro NPOUCXOXAEHWNA BMECTe ¢ UCNBITyeMbIM BelecTBoM (A0 100 MKr/n, NpMMEPHO Ta e KOHLEHTpauusa UCNonb3yeTcs
B KpaTKOCPOYHbIX UccrneaoBaHuax). Pa3 B Hegenio 10 % una 3aMEeHSIOT HOBBLIM UIIOM B Liensx nogaepxaHus 6ananca
MUKpOopsl.

o 1 nocne aspauun U3MEpSIIOT KOHLEHTPaLMIo TECTOBOrO MaTepuana; uccrefoBaHue npogoskaeTca 0 Tex nop,
roKa TecToBblii MaTepuan He GyAeT OKOHYaTenbHO yAaneH. OTOT NPoLUEeCcC 3aHUMaEeT OT OfHON Hefenn A0 HEeCKONbKUX
MecALes.

B.2 KparkocpouHoe uccnepgoBaHue

Mpw onpeaeneHnsn (NCEBAO-)KOHCTAHTLI CKOPOCTU NEPBOrO NOpAAKa AN PasNOXeHWUs TeCTOBOro Matepuana B ak-
TUBHOM WUNe N3BECTHOrO, HO MHOIO NPOUCXOXAEHUS, HEXENU UCXOAHLI 06pa3el, MCNONb3YIOT KPaTKOCPOYHOE UccneaoBa-
HUe (ero NPOAOMKUTENBHOCTb MOXET COCTaBMSATb, Hanpumep, 8 4).

Ot6opbl MnNa NpousBoAAT U3 ycTaHOBOK SCAS (B KOHUE nepuoaa aspauuu, Koraa KOHUEHTpaLUWs opraHu4ecKoro
cy6cTpaTta HaxoaUTCA Ha HU3KOM YPOBHE) B X0 3KCNepUMEHTa No akknuMaTusaumv.

[ns cpaBHeHWs Npo6bl MNa MOXHO B3SATb U3 ycTaHoBKM SCAS, B KOTOpPYIO TECTOBLIN MaTepuan He nogaetcs. Cmech
una u TecToBoro Matepuana, Aobaensemoro B ABOWHON KOHLUEHTpauun B AnanasoHe ot 1 go 50 Mkr/n, npoxoauT aspa-
uuto, Npn 3ToM He f06aBNAOTCA HU CTOYHbLIE BOABI CUHTETUYECKOTO NPOUCXOXAESHNA, HU MHOW OpraHudeckuit cybeTpar.
B TeuyeHne MakcuMyM 24 4 Yepes perynsipHbie NPOMEXYTKU BpEMEHU (HanpuUMep, Kaxablil 4ac) NpoBOAAT U3MEPEHUSA KOH-
LeHTpaLumMn TeCcToBOro MaTepuarna, ocTarollerocs B pacTsope. YactoTa 3aMepoB 3aBUCUT OT PasnNOXUMOCTH BellecTBa.
Mepen nposeaeHuem aHanusa o6pasubl LEeHTpUyrupyioT.
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B.3 Pacuetbl

[aHHble, nonyyeHHbIE B X0 e UCCNEfoBaHuil Ha ycTaHoBkax SCAS, Ucnonbaytotes AN BbIMUCTIEHUS NPOLEeHTa Bbl-
Be/IeHHOro TecToBoro MaTepuana. CpefHiolo KOHCTaHTy K, (MpueefeHHas K obleit HopMe Ans 3Ha4eHUi KOHLEHTpaLm
B3BELLEHHbIX YacTWLL) BEIMMCNAT No dhopmyre

1 Co 1(1
Ko=—.nZe. | 1
=N, SS(ghj' B1)

roe t — nepuog aspayum (23 4);
Co — KOHUeHTpauns BellecTBa B KOHLe Nepuoaa aspauynu (MKr/n);
C; — KOHUeHTpaLyus BellecTBa Nnepes aspauunen (MKr/n),

SS — KoHUeHTpaLuus TBepAblX BELeCTB B aKkTUBHOM une (r/n).

Mo pe3ynsraTtaM KpaTKOCPOYHOro UCCMeoBaHUs Ha rpadmke oTobpaxaroT 3aBUCMMOCTL KOHLIEHTpaLWm BelLlecTBa
OT BpeMeHu. HaknoH HavanbHoi Yactn (10 % — 50 % pasnoxeHus) rpaduka skeusaneHTeH K, (NceBAo-)KOHCTaHTe
nepBoro nopsiaka.

KoHCTaHTy NpUBOASAT B COOTBETCTBUE C YPOBHEM KOHLIEHTPaLMU TBEPALIX BELLECTB B UIE: HAKIOH JEMUTCA Ha 3Ha-
YeHWe KOHLeHTpaLumn TBepAbIX BELLECTB B Une.

PesynbraTel MccrnefoBaHnsa AOMKHBI Takke BKItoYaTh B cebA AaHHbIE O Ha4arbHOM KOHLEHTpauun UChbITyeMoro
BellecTBa U B3BELUEHHbIX YacTuLl, BpeMEHWN YAepxaHUA BELLECTBa B UNe, Harpyske Ha Wi, NpoUCXOXAEeHUW una, a Takke
WHpopmaLmio 0 ToM, NofBepranca M TeCTOBLIA MaTepuarn B3aumMogeNCTBUIO C 4 PYTMMU BELLECTBaMMU.

HenocToAHCTBO M Apyre acnekTsl KNHETUKU BuopasnoxeHns obcyxaanuck Ha nocrnegHeM 3acegaHum SETAC [38].
Braropgaps uccnefgoBaHusaM AaHHOTO BUAA, Kak NPOBOAUMBIM, TaK M Ha CTaauu NpoeKTa, CTAaHOBUTCSI O4EBUAHON HEOOXO-
AUMOCTb flanbHeNLLINX UccreoBaHUin KWHETUKU NpU paboTe YCTaHOBOK MO OYUCTKE CTOYHBLIX BOA, YTO NO3BOMUT YNyyLLUTb
WHTepnpeTaLmio CyLLeCcTBYOLNUX AaHHbIX, a Takke npegnarate 6onee nogxoasue npoekTsl Ansa dyayumx ocHoBonona-
ratoLux NpUHLMMNOB UCMbITaHWA.
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Mpunoxenue C
(cnpaBouHoe)

Cna6opacTBopuMbIe BelecTBa, UCNOfb3yeMble B UCCIIeA0BaHUM (NeTyuymne BewecTsa)

Beino onybnukoBaHo NULLL Manoe KOMUYECTBO OTYETOB, KacaloWMXCH TOMY BO3AEHCTBMIO, YTO WCNLITHIBAIOT
nnoxo pacTBOpPUMbIe U HepacTBOPUMbIe XMMUYECKUE BellecTBa B XOAE TECTOB, MOAENMPYIOLLMX OUYUCTKY CTOMHBLIX BOA
[39] — [41].

C.1 BewectBa, cnabopacTBopuMbie B BoAe

EauHoro cnocoba aucneprupoBaHus onbITHOrO MaTepuana, NoAxXoAsiLLero Ans BCeX HepacTBOPUMBIX XUMUYECKUX
BELLECTB, He CyLLecTBYeET.

[na aucnepcum BellecTs, UCNOMb3yeMbIX B UCCNEA0BAHUAX, MOAXOAAT ABa METOAA U3 YETLIPEX, ONUCaHHbLIX B [42]:
Mcnonb3oBaHUe 3MYNbratopoB U/munun ynerpassyka. Heobxoaumo, Utobbl achdeKT AUCNepcUn CoxpaHanca no MeHbluei
Mepe B TeueHue 24 4. B xofie UccnefoBaHuA paccenHHble U cTabunuanpoBaHHble BelllecTBa, HaxoAsLMeca B pesepayape
1 MOCTOSIHHO MepeMelLnBaeMble B HEM, MoJaloT B a3POTEHK OTAENBHO OT CTOYHBIX BOg GbITOBOrO (MNM CUHTETUYECKOTO)
NPOUCXOXAEHUS.

Mocne Toro kak Aucnepcun o6Hapyxunu cTabuneHOCTb, UCCREAYIOT, Kak MOXHO OMNpPeAENUTb OMNbITHOE BELLECTBO B
fvcneprupoBaHHoil hopme. ManoBepoATHO, YTo MeToa POY okaxeTcs noaxoAswmMm, Ansa aToro TpebyeTca ycTaHOoBUTL
cneumnanbHbil aHanMTUYECKNiA METOJ, KOTOPLIA NOAXOAWT AN BBIXOASLLUMX MOTOKOB, TBEPALIX BELLECTB BLIXOAALMX NO-
TOKOB M aKTUBHOTrO Una. Toraa noBefeHne onbITHOro BeLecTBa Npyu MOAenMpoBaHUM NpoLiecca ¢ akTMBHLIM UNOM cregyeT
n3yyatb B XUAKON W TBepAoi dase.

YTo6bl yCTaHOBUTb, Pa3NoXUICA N TECTOBLIN MaTepuar, HeobxoaMmo BeicuuTaTh «banaHc maccel». Takum cnoco-
60M MOXHO y3HaTb, MPOU3OLLIIO N HavanbHoe Buonorudeckoe pasnoXeHue.

MonHoe Buonornveckoe pasnoxeHne ONPeAEnsoT B Xo4e CrIMPOMETPUYECKOro TecTa Ha MornHyto 6uonoruieckyto
pPasnoXMMOCTb C UCMONb3oBaHMEM MHOKYIMPYEMOro una, NnojBepraeMoro B Xofie UcchefjoBaHns B3auMOAENCTBUIO C Te-
CTOBbIM Marepuarnom.

C.2 IleTyume BellecTBa

B03MOXHOCTb UCMOMb30BaHWSA METOAOB MOAENUPOBAHNSA O4YUCTKN CTOMHBIX BOA € NIETYHYUMM BELLleCTBAMU SBNSETCA
COMHUTENbLHOM M NpobrieMaTU4HOR. Kak 1 B cryyae ¢ Nnoxo pacTBOPUMBIMUA OMbITHEIMU BellecTBaMu, UMetoTcs nybnuka-
L1 NALLL TONBKO HECKOMBKUX OTHETOB, ONUCHIBAIOLLMX MOAENUPYIOLLME UCTIbITaHUS C NETYYUMIN BELLECTBaMU.

MpuHuun paboTel Hanbornee pacnpocTpaHEHHOro TUMa annapaToB MOMHOro CMELUMBAHWSA OCHOBaH Ha repMeTusa-
LK pesepByapoB AN aspalin n oTCTanBaHUsA, M3MEPEHUIU U KOHTPONMPOBAHUM NOTOKa BO3AYXa NPV MOMOLLM pacxofo-
MepoB U MponyckaHun oTpaboTaHHOro rasa Yepea crelmarbHble YNIOBUTENW C Lienbio oToopa NeTy4ero opraHu4eckoro
maTtepuana.

B HekoTopbIX criy4asx B razoxpomatorpaduyeckux UCCrnefoBaHusX UCMonbayeTcs BakyyMHbIA Hacoc Ans nogaqu
0TpaboTaHHOro rasa Yepes oxnaxgaeMyto fOBYLLKY UMM OYUCTHOW puneTp TeHaKe Wnu ¢ cUnUKaTHeIM renem. MpucyT-
CTBWE B YIOBUTENe TECTOBOrO Marepuana MOXeT ObiTb YCTaHOBNEHO NyTEM NPOBESEHUsI COOTBETCTBYIOLLEro aHanusa.

Mccnegosanune npoxoauT B ABa 3Tana. CHavana B adpoTEHK 3aKa4nBaroTCs CTOKU, coepKallne CMHTETUYeCKUe
OTXOAbl, BMECTe C TeCTOBbIM MaTepnanom (Ho 6e3 una). B Te4eHWe HeCKONBKUX AHEN NPoBOAAT OTOOP M aHanu3 BOALI Ha
BXO/e W BbiXofe, a Takke oTpaboTaHHoro rasa. [ony4eHHbIe fJaHHble NO3BOMSA T ONpesenuTh NPOLEHT BbICBOBOXAEHHOrO
TecToBOrO Martepuana (Ryg).

3aTeM NpoBoAAT 0ObIYHOE Buonornveckoe nccnegosaHve (C UCNONb30BaHWEM WUNa) B YCIOBUSX, MOEHTUYHBIX TEM,
B KOTOPbIX NPOXoAUna npodncTka. Ytobbl ya0cToBepUTECS B 9PEKTUBHOCTM annapaTos, U3MePSIOT YPOBEHb PacTBOPEH-
HOro OpPraHN4ecKoro yrnepoAa n XMMU4ecKkon NnoTpebHOCTU B kKucnopoae. Ha nepBoM sTane BpeMs OT BPEMEHN UIMEPAIOT
cojiepxaHune TeCToBOro Marepuana B BOAE Ha BXOAE U BbIXo4e, a Takxe B oTpaboTaHHoM rase. [Nocne akknuMatusaLmu
Nepuoan4YHOCTL 3aMepoB Bo3pacTaeT. MICXoAs N3 XapakTepUCTUK CUCTEMBI HA MOMEHT ee cTaburbHOrO COCTOSHUS, MOXHO
onpeAenuTL NPOLIeHT TECTOBOro MaTtepuarna, yaaneHHoro us Xugkomn cassl B XoAe Kak pusndeckux, Tak u buonorndecknx
npoueccoB (Ry), a Takke NPOLEHT 0TUNETPOBaHHbIX BellecTs (R).

C.3 Pacuetbl
B xone Hebnonoruyeckoro nccneaosaHns NpoLeHT TeCTOBOro Matepuana, BeiIcBOBOXAEHHOro U3 cucTeMsl (Ryp),
BbIMUCNAOT MO hopmyre

Syp
%Ryp = S 100, (C.1)
P
rae Ryp — MPOLEHT UCMbITYeMOro BellecTBa, yaaneHHoro B pesynerate ynetyyusanus (%),
Syp — KOMUYECTBO MCMLITYEMOro BeLLecTBa, 3afepXXaHHOro ynoBUTENAMU, BbIpaXKaeTcs KaK 3KBUBANIEHTHAA KOH-
LieHTpaLua B Xuakon dase (Mr/n);
S;p — KOHUeHTpauus UCTbITYeMoro BelecTsa B Boae Ha Bxoge (Mr/n).
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Mpn npoBeaeHnn Bronornieckoro UccrneaoBaHnA NPOLIEHT TeCTOBOro MaTepuana, yaaneHHoro us cuctemsl (Ry),
BbIYUCNAOT No dopmyne

Ry% = Sv 100, (C.2)
SI

rae Ry — NpOLEeHT UCMBITYeMOoro BellecTsa, YAaneHHoro B xoge 6rnonornieckoro nccnejoBaHus B pesyrsrare ynetyuu-
BaHusA (%);
Sy — KOMU4ecTBO WCMBITYyeMOro BeLlecTBa, 3a/epXaHHoro yrnoBUTeNnsAMM B Xofe Bruonorndeckoro nccnefoBaHns,
BbIpaXKaeTcs Kak 9KBMBarieHTHas KOHLUEHTpaLUs B CTOMHLIX BOAax Ha Bxoge (Mr/n);
S; — KOHLEHTpaLus UCMbITyeMoro BellecTBa B CTOKax Ha Bxofie (Mr/n).

B xoge 6uonoruyeckoro uccneqoBaHusi NPOLEHT TECTOBOMO Matepuarna, yaaneHHoro B pesynsraTe BCeX NpoLUeccoB
(Ry), paccunTbiBatoT No ¢opmyne

Rp%=1-SE .100, (C.3)
SI

roe Sg — KOHLEHTpauua TeCTOBOro Matepuarna B (KUAKOM) BELLEeCTBE Ha Bbixoge (Mr/n).
MpoLeHT BellecTBa, yAaneHHOro B XoAe OGuonorudeckoro pasrnoxeHusa u ancopbumn (Rga), BBIMUCTISAIOT NO
dopmyne

Rga% = (Ry — Ry). (C.4)

[ns Toro YToGE! ONpeaenuTb, agcopbuposanoch N UCNLITYeMoe BELLECTBO, HEOGXOAUMO NPOBECTU AONONHUTENb-
Hble UccrneaoBaHusa. Ecnu oHo agcopbupoBanock, MOXHO NPOBECTU YTOUMHEHUE/KOPPEKTUPOBKY pacyeToB.

CpaBHeHMWe NponopLuii TECTOBOTO MaTepuarna, yaaneHHoro B xoge 6uonornieckoro u HeGUoNormieckoro nccneso-
BaHuA (R, U Ryp, COOTBETCTBEHHO), B o6LWux YepTax xapakTepuayeTt aheKkT GUONOrMYEcKoin OUMCTKU Ha BbicBOGOXae-
HWe TeCcTOBOro MaTepuana B aTMocdepy.

Tpumep — BeHson

IMepuod ydepaHus 6 akmueHoM usne — 4 OHs

CuHmemuyeckue omxo0dbl; nepuod ydepxaHus — 8 4

S;p=8,= 150 me/n

Syp =150 me/n (Sgp=0)

Sy =22,5 me/n

Sg = 22,5 mxa/n

Takum o6paszom, Ryp =100 %, R\, =18 %, Ry =100 %, Rg, = 85 %.
(BeHson ycnoeHo He adcopbupoeasicsl usiom)
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MpunoxeHune D
(cnpaBouHoe)

ConpsikeHue UCTbITaTesNIbHOW YCTaHOBKM

Ons Toro 4to6bl YPOBHATb MMKpO6HbIe nonynsyuu B une UcnbitTatenbHomn YCTaHOBKW, Ha KOTOPYHO NogaroTca CToY-
Hble BOAbl C UCNBITYEMbIM BELLIECTBOM, U B UnNe KOHTPONBHOW YCTaHOBKM, npoeoaAT exeaHeBHbIN 06MeH una (MeTO,ClVIKa

conpspkeHus) [cMm. 43].
ConpsixeHue NpoBoAST C UCMONb30BaHUEM YCTaHOBOK XacMaHa ¢ akTUBUPOBaHHbIM UNOM, U C YCTaHOBKaMKU TUNa

nopuctoro 6aka [cm. 44], [45].

CyLLeCTBEHHOrO pasfnuyuus B pesynsrartax Npu UCNOSb30BaHUM COMPSKEHHBIX U HE COMPSDKEHHbLIX YCTaHOBOK He
HabnogaeTca, Kak B crlyyae ycTaHOBOK XacMaHa, Tak U no Tuny nopuctoro 6aka, NnosToMy HeT HeobxoaMMocTh B conps-
KEeHUN YCTaHOBOK.

O6MeH UNOM MOXET NPUBECTMN K BUAUMOCTU 3HAYUTENBLHOTO yaaneHus selectsa. [pu o6MeHe YacTb UCNBITYEeMOro
BelLecTBa NEPEHOCUTCA B KOHTPOILHYIO ycTaHoBKY. Kak crieficTBUe, ero KOHUEHTpaLMn B YaCTUMHO OYULLIEHHBIX CTOMHBIX
BoZax, NOCTYNaLUX C UCTLITATENBHOW U KOHTPONLHON YCTAHOBOK, BbipaBHUBalOTCS. COOTBETCTBEHHO, AOMKHBI UCMONb-
30BaThCA KOppeEKTUpYLoLMue Ko3hULMEHTHI, 3Ha4YeHUe KOTOPbIX 3aBUCUT OT OBMEHEHHOW hpaKkLun U CpeiHEro BpEMEHM
I paBnuYeckoro 3afiepXaHus CTOYHbIX BOA.

CKOppeKTUpoBaHHble 3Ha4YeHUa cteneHn yganeHus POY un XIK BeiumcnsaioT no popmyne

D;—100-a-r
De=—712—— %, (D.1)
12

rae Dy, — ckoppeKTUpoBaHHOe 3HaveHmne cTeneHun yaanenus POY unu XIK, %;
D, — onpegeneHHoe sHaYeHue cTeneHn yaneHus POY unu XK, %;
& — vacTb 06beMa as3poTeHKa, noanexallero obMeny;
r — cpefHee BpeMA r’MapaBrnMyeckoro 3afepxaHus CTOYHbIX BOA, Y.

Tpumep — lMpoeodsim obmeH nosoeuHL! o6Lema aspomeHka (a = 0,5) u cpedHee epemsi 2udpaenuYyecKo20
3adepikaHusi cmoYHbIx 600 paeHo 6 4, nonpaeo4yHasa ¢popmysia NpuHUMaem eud

_4D;-100

Dtc 3

(D.2)
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MpunoxeHue E
(pekomeHayemoe)

PacuyeT KWNHeTU4YECKUX KOHCTaHT

MpeAnonoXmB, YTO KUHETUYECKUE 3aKOHOMEPHOCTH MOHO NPUMEHUMBI, U NPUHSAB B pacyeT BanaHc Macckl akTuB-
HbIX TBEPAbIX BELLECTB U cyGcTpaTta B cUcTeMe akTUBHOrO Ua, nonydaeM opMyny

1 _Bm-$
—=Bm g
6, Ks+S ¢ (E1)

nnun
Ko - (14 Ky - 65)

Sy=2~ 9 5/
"7 05 (um —Kq) - 1

(E.2)

rae Sy — KOHLUeHTpalusi BellecTBa B BoAe Ha Bbixoge (Mr/n),

Ks — KOHCTaHTa nosyHachILLeHUs, Ui KOHLEHTpaLus, Npu KOTOpoi 1 =H7m (mr/n);
L — cneyuduyeckuii ypoeeHs pocta (d — 1),

Uy, — MakcumansHoe 3HadeHne p(d —1);

Kgq — cneyunduyeckas cTeneHb pasfoXeHUs akTUBHbBIX TBepAbIX BeljecTs (d— 1),
0 — cpefHee Bpems yaepxaHus BelyecTsa B une (d).

Mo pesynsratam aHanusa AaHHoi opMynbl NOMyYeHbl CneayioLne BoIBOAbI:

- KOHLEHTpaLus BeLleCTBa B BOAE Ha BbIXOAE HE 3aBUCUT OT KOHUEHTpauuu BeljecTsa B BoAe Ha BXxoae (Sp).
CneposaTernbHo, cTeneHb GUONOrMYECKOro pasnoXeHUs U3MEHAETCA BMECTe C KOHLEHTpauunei BellecTBa B UCXOAHOM
MaTepuane (Sy);

- €4MHCTBEHHbLIM NapameTpOM, KOHTPONUPYEMbIM Ha CTAHUNAX OYUCTKN BOALI N BANSIOWMUM Ha S, ABNSIETCA Bpemsa
yAepxaHus BellecTsa B une O

- ANA 3ajaHHoOI KOHUEeHTpauum BelecTsa B Bofie Ha Bxofie (Sy) CyLLeCcTBYET KpUTUIECKoe BpeMs YaepKaHus B une,
BblUMCIAEMOE MO popMyne

1 _#s-So
0s Ks+Sp Ka, (E:3)
rae O, — KpUTMYECKoe BpeMs yAepXaHWsl B Une (ecrin OHO MeHbLUe, eCTb BEPOATHOCTb, YTO MUKPOOpraHu3mbl GyayT
BbIMbITHI).

- NOCKONbKY OCTarnbHble napameTphl B chopmyne (E.2) cBsAzaHbl ¢ KUHETUKOW pOCTa, MOXHO NPEeANONOXUTb, YTO
Ha ypoBeHb cybcTpaTa B MONyYeHHON Bofe M Ha KPUTUYECKUIA Nepuop yAepXKaHUA OoKasbiBaeT BAUSHWE Temnepatypa:
BpeMS yAepxaHusl, Heobxoanmoe ANA JOCTUKEHUS OMPEAEeNeHHOro YpOBHA OYUCTKW, YBENUYMBAETCA C NOHWXKEHUEM
Temneparypsl.

Mcxopa ns banaHca Macchl TBepAbIX BELLECTB B CUCTEME NMOPUCTOMO LUNUHAPa W Npeanonaras, Y4To KOHUeHTpauus
TBepabiX BELECTB B BoAe Ha BbIXOAE (X5) HU3KaA Mo CpaBHEHUIO C KOHUEHTpauuedh B aspaunoHHOM pesepsyape (X)),
nepuoa yaepaHus BelLecTBa B Ufle BEIMUCSIOT Mo dopmyrnaM

VX

0. = ] E.4
ST Q- Q) Xz + Q- X (E4)
_V-X1 _1
QX (E5)

rae V — obbeM pesepByapa Ans aspauuu (1n);
X, — KOHLeHTpauus TBepAbIX BELLECTB B pesepByape (Mr/n);
Xy — KOHLUEHTpauusi TBepAblX BELECTB B BoAe Ha Bbixoge (Mr/n);
Qg — cKopocTb NoAayu BoAbl Ha BXoAe (N/A);
Qq — cKopocTb 0TBOfla OTpaboTaHHoro una (n/a).

TakuM 06pa3oM, MOXHO KOHTPONMPOBaThL NEpUOA YAepKaHUA BeLecTBa B Une npu noboi 3aaaHHoi BENUYUHE
MyTeM KOHTPOMSA CKOPOCTN 0TBOAa oTpaboTaHHOro una (Qq).
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BbiBoab!

naBHol Luesiblo uccnenoBaHna ABMAAETCA MPOrHo3npoBaHWME KOHUEHTpauuu BellecTBa (B 4aCTHOCTHK, TeCToBOro

MaTepmana) B I'IOI'IyHaeMOVI Ha BbIXo4e BoAe.

Ipachnyeckoe nsobpaxeHme S1un 0SuHOrga nomoraeT Nerko onpefennTb KpUTuyeckoe Bpems ygepxaHusa sc (kpu-

Bas 3 Ha pucyHke E.1).

KOHLEeHTpauusi BelLlecTBa B Bofie
Ha BbIxoge, mr/n

PucyHok E.1 — Tpu 3HauyeHnsa Temnepartypbl, NATb NEPUOLOB YAEPXKaHUA Bel,ecTBa B BO4e

Ecnn 370 He npeAcTaBnsieTcsl BO3MOXHbIM, onpeaensioT 0SC BMecTe C NpUGAN3NUTE/bHbIMU 3HAYEHUSMM um U Ks

nyTeM HaHeceHus Ha rpaduk 3HayeHunii S, n Sy 0S
MepecmoTtp chopmynbl (E.1) gaeT cnegywouee

Si"s _  +9
1+('s'K] Pm IT

Ecnu 3HavyeHne /fOTHOCUTENbHO Hebonblwoe, To (1 + 0* mKd~ 1 dhopmyna (23) npeobpasyetcs B (25):

S o0 - K* Si

Pm '

Takum obpasom, fo/HKHA NOoAyUYnTbCA nNpsmas nnHuA (pucyHok E.2) ¢ HaknoHom 1/uT n oTceyeHnem —s;
Pm

Mepvog yaepxaHusa * KoHueHTpaums Ha Bbixoge S1

KoHueHTpauus BellecTsa B Boge Ha Bbixoge S1, mr/n

PucyHok 1.2 — JluHna perpeccun, nepuos yaepxaHma S1ot 7=5 °C
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Mpunoxexue F
(pexomeHayemoe)

OueHka MHrMﬁMpOBaHMﬂ AKTUBHOIO Una ucnbiTyeMbiM BeleCTBOM

Xumuyeckoe coefMHEHWE (MNW CTOYHble BOAbLI) MOTYT He NOABEpraTbCs pasnOXEHU WNWU yAareHuilo B WC-
nbiTaHUM METOAOM MOAENUPOBaAHUA, M faXe MOryT okasbliBaTb WHrUbUpylollee BO3AEWCTBUE Ha MUKPOOPraHU3Mbl
aKTUBUPOBaHHOIO wUra.

HekoTopble XuMu4deckue coeuHeHUs nogsepraoTca 61UopasnoKeHNo NpU HU3KUX KOHLEHTPaLUsIX, HO CTAHOBATCA
MHrMbuTopamu npu 6onee BLICOKUX KOHLUEHTpaUusx (ropmesunc). MHrnbupyrowee aeiAicTBue MOXET GbiTb 0BHapyXeHO Ha
6ornee paHHUX CTagUAX UCCNeaoBaHWUA UK oNpefeneHo B UCCNEeA0BaHUN Ha TOKCUMHOCTb, C UCMONb30BaHUEM NOXOXEro
UMM UAESHTUYHOTO UHOKYNIOMa, YTO 6bIN MCNONB30BAH B UCNBITAHUM MOAENMPOBaHUEM [CM. 46], cneayoLLMMN METOAaMU:
noaasneHne NornoLeHna kuenopoga [cM. 47] unu TOpMoOXeHWe pocta MUKPOOPraHM3MoBs una [cMm. 48].

B ucnbiTaHUM MeTOAOM MOAENMPOBaHUA UHrMBUpoBaHUEe MOXET BbiTb OGHapYXeHO, ecnu pasHULa B 3HaYEHUAX
POY nnu XMK B 4acTUYHO OYULLEHHBIX CTOYHBIX BOAAX C UCMbITAaTENbHOW U KOHTPOSIbHOW YCTAHOBOK cocTaBnseT Gonee
3Ha4YeHnn POY, NpuBHECEHHOro B KadYecTBe UCNbITyeMoro Bewectsa. Unu npoueHT yaaneHus POY (BIK, XMNK w/wvnu
NH,*) opraHudeckoii cpefibl CTaHET MeHbLLIE B NPUCYTCTBUM UCTILITYEMOrO BelyecTea. B aToM cnydae HeobxoaMMo NoBTo-
PWUTb UCNbITaHWE NPU YMEHBLUEHUN KOHLUEHTPaLUUKU UCNLITYEMOro BelecTBa A0 TexX Nop, noka MHrubuposaHue Gyaet oT-
CYTCTBOBATbL W, BO3MOXHO, Aariee NoHMxXaTb KOHUEHTpaLuIo BellecTsa, Noka oHo He ByaeT buoaerpaguposaHo. OgHako,
ecnu UCNbITyemoe BELEeCTBO (MM CTOYHbIE BOALI) OKa3biBaeT HeXenaTeNnbHoe BO3AeiicTBME MPU BCEX KOHLUEHTpaLUsAX,
STO YKa3blBaET Ha TO, YTO BELLECTBO OYEHb CIOXKHO, UK AaXe HEBO3MOXHO, NOABEPIHYTb OMONOrMYECKOMY PasnoXeHUIo.
MoxeT BbITb None3HbIM NOBTOPUTL UCMbITaHWE NPU UCNOMb30BAHUW aKTUBHOMO Ufa M3 APYroro MCTOMHUKa W/unu nogsep-
THYTb U NOCTENeHHOo akkIMMaTusayum.

Ecnu ncnbiTyeMoe BellecTBo nogeepraetcs 6uonornieckoMy yaaneHuto B UCNbITaHUM MOAENUPOBaHWEM C NEPBOIA
MOMbITKN ANs Toro, YTobkl NPOBEPUTEL, NPOSABMAET MU OHO UHMMBUpPYLOLWee BO3AESUCTBUE, €ro KOHLEHTpaLUa AomkHa ObiThb
yBenuyeHa.

Mpwn oLeHKe MHMMBUPOBaHNSA HEOBXOAUMO YHUTLIBATE, YTO MONYNALMUA MUKPOOPraHM3MOB aKTUBHOIO Una MOXET U3-
MEHSTLCS, U CO BPEMEHEM OHW MOTYT BblpaboTaTb YCTOMYMBOCTL K MHMMBMpYoLeMy BeLLECTBY.

PacyeT cTeneHn MHrMbnpoBaHus:

MpoueHT nonHoro yaanexus BMK, POY, XMK n ap. Ry U3 UCMbITATENLHOA U KOHTPONBHOW YCTAHOBOK MOXET BbiTb
BblYMCNEH Mo dopmMyre

_100( - E)

Ro 7

%, (F1)
rae I — koHueHTpauum BIK, POY, XIK cTOYHbIX BOA, NOCTYNalOWMX Ha OYUCTKY Ha KOHTPOMBHYK U UCMbITaTENbHYIO
YCTaHOBKW, Mr/m;
E — cOOTBETCTBYIOLME KOHLIEHTPALMMN YaCTUYHO OUYULLEHHBIX CTOYHBLIX BOA, MI/M.
Mapametpel I 1 E gna POY AomkHbI 6bITb CKOPPEKTUPOBaHbI U3-3a NPUCYTCTBUSA UCMBITYEMOro BellecTsa B UCMbITa-

TenbHOI YCTaHOBKE, B MPOTUBHOM Criydae pacyeThl NpoLeHTa MHriMbuposaHus 6yayT HeBepHLIMU.
YpoBeHb UHrMBUPOBaHWUA, 0DYCNOBIEHHbIA NPUCYTCTBMEM UCTIBITYEMOrO MaTtepuarna, MOXeT ObiTb BEIYUCIEH MO

dopmyne

Ro - Ry)

%inhibition =100 - ( , (F2)

Cc

rae R, — MPOLISHT yAaneH!s U3 KOHTPObHOI YCTaHOBKY;
R; — NPOLIeHT yAaneH!s 13 UCNbITaTeNbHOW YCTaHOBKM.

31



rOCT 32537—2013

(1]
(2]

(3]

(4]

(3]
(6]

(7]
(8]
(0]
[10]

[12]
[13]

[14]

[15]

[16]

[17]

(18]

[19]
(20]

(21]

[22]

(23]
[24]

(23]

[26]

32

BuGnuorpadus

Swisher R.D. «Surfactant Biodegradation», 2nd Edn. Marcel Dekker Inc. New York, 1085 pp (1987)

German Government (1962) Ordinance of the degradability of detergents in washing and cleaning agents.
Bundesgesetzblatt, Pt.1 No.49:698-706

Painter H.A. and King E.F. (1978,a) WRc porous-pot method for assessing biodegradability. Technical Report No.70,
Water Research Centre, Medmenham, UK.

Painter H.A. and King E.F. (1978,b) The effect of phosphate and temperature on growth of activated sludge and on
biodegradation of surfactants. Wat. Res., 12, 909-915

Eckenfelder WW. (19) [to come from USEPA].

Gerike P. and Fischer W.K. (1979) A correlation study of biodegradability determinations with various chemicals in
various tests. Ecotox. Env. Saf.,, 3,157-173

Gerike P. and Fischer W.K. (1981), as (6), |l Additional results and conclusions. Ecotox. Env. Saf., 5, 45-565

Painter H.A. and Bealing D. (1989) Experience and data from the OECD activated sludge simulation test. pp 113-138,
In: Laboratory tests for simulation of water treatment processes. CEC Water Pollution Report 18. Eds. Jacobsen BN,
Muntau, H, Angeletti, G

OECD Test Guideline 303A, Paris (1981).

International Organization for Standardization, ISO Standard 11,733. Evaluation of the elimination and biodegradability
of organic compounds in an aqueous medium — activated sludge simulation test (1995).

Birch R.R. (1984) Biodegradation of noniomic surfactants. J A.O.C.S., 61 (2) 340-343

Gerike P., Fischer WK .and Holtmann W. (1980) Biodegradability determinations in trickling filter units compared with
the OECD confirmatory test. Wat.Res., 14, 753-758

Baumann U.,Kuhn G. and Benz M. (1998) Einfache Versuchsanordnung zur Gewinnung gewasserokologisch
relevanter Daten, UWSF — Z. Umweltchem. Okotox., 10, 214-220

Her Majesty’s Stationery Office (1982) Assessment of biodegradability. Methods for the examination of waters and
associated materials. pp. 91-98 ISBN 011 751661 9

NCO 14593:1999 (ISO 14593:1999) KauvectBo Bogbl. OueHKa cnocobHOCTU OpraHUYECKUX COEANHEHUIA K NOMHO-
My aspobHoMy Buonorudeckomy pasnoxeHuio B BoAHoi cpefe. MeToq ¢ NpUMEHEHUeM aHanmsa HeopraHU4eckoro
yrrepoaa B repMeTUYHbIX cocyaax.

OECD Guidelines for the Testing of Chemicals (1993). Ready Biodegradability 301 A—F
OECD Test Guideline 303A, Paris (1981).OECD/OCDE 303 15/50
Gerike P. and Fischer W.K. (1981), as (6), |l Additional results and conclusions. Ecotox. Env. Saf., 5, 45-565

Truesdale G.A., Jones K., Vandyke K.G. (1959). Removal of synthetic detergents in sewage treatment processes:
Trials of a new biologically attackable material. Wat. Waste Tr. J., 7, 441-444

Baumann U., Kuhn G. and Benz M. (1998) Einfache Versuchsanordnung zur Gewinnung gewasserékologisch
relevanter Daten, UWSF — Z. Umweltchem. Okotox., 10, 214-220

Gloyna E.F., Comstock R.F., Renn C.E. (1952). Rotary tubes as experimental trickling filters. Sewage ind. Waste,
24, 1355-1357.

Kumke G.W,, Renn C.E. (1966). LAS removal across an institutional trickling filter. JAOCS, 43, 92-94

Tomlinson T.G., Snaddon D.H.M., (1966). Biological oxidation of sewage by films of micro-organisms. Int.J. Air Wat.
Pollut., 10, 865-881

Her Majesty’s Stationery Office (1982). Methods for the examination of waters and associated materials. Assessment
of biodegradability, 1981, London

Her Majesty’s Stationery Office (1984). Methods for the examination of waters and associated materials. Methods for
assessing the treatability of chemicals and industrial waste waters and their toxicity to sewage treatment processes,
1982, London.



[27]
[28]
[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

rocT 32537—2013

Birch R.R .(1982) The biodegradability of alcohol ethoxylates. XlIl Jornado Com. Espanol Deterg., 33-48
Birch R.R. (1984) Biodegradation of nonionic surfactants. J.A.O.C.S., 61(2) 340-343

Birch R.R. (1991) Prediction of the fate of detergent chemicals during sewage treatment. J. Chem. Tech. Biotechnol,,
50, 411-422

Grady C.P.L., Smets B.F. and Barbeau D.S. (1996). Variability in kinetic parameter estimates: A review of possible
causes and a proposed terminology. Wat. Res., 30 (3) 742-748

Biodegradation kinetics: Generation and use of data for regulatory decision making (1997). Workshop at Port Sunlight,
UK. Eds. Hales, SG. Feitjel T., King H.,Fox K. and Verstraete, W. 4-6th Sept. 1996. SETAC- Europe, Brussels

NyholmN., JacobsenB.N., Pedersen B.M., Poulsen O., Dambourg A. and Schultz B. (1992) Removal of micropollutants
in laboratory activated sludge reactors. Biodegradability. Wat. Res., 26, 339-353

Jacobsen B.N., Nyholm N., Pedersen B.M., Poulsen O., and Ostfeldt P. (1993). Removal of organic micropollutants
in laboratory activated sludge reactors under various operating conditions: Sorption. Wat. Res., 27, 1505-1510

ISO 14502 (ISO/TC 147/ SC5/ WG4, N264) (1998). Water Quality — Evaluation of the aerobic biodegradability of
organic compounds at low concentrations in water

Nyholm N., Ingerslev F., Berg U.T., Pedersen J.P. and Frimer-Larsen H. (1996) Estimation of kinetic rate constants
for biodegradation of chemicals in activated sludge waste water treatment plants using short-term batch experiments
and pg/l range spiked concentrations Chemosphere 33 (5), 851-864

Berg U.T. and Nyholm N. (1996). Biodegradability simulation Studies in semi-continuous activated sludge reactors
with low (ug/l range) and standard (ppm range) chemical concentrations. Chemosphere 33 (4) 711-735

Danish Environmental Protection Agency. (1996). Activated sludge biodegradability simulation test. Environmental
Project, No. 337. Nyholm N., Berg U.T., Ingerslev F., Min. of Env. and Energy, Copenhagen.

Biodegradation kinetics: Generation and use of data for regulatory decision making (1997). Workshop at Port Sunlight,
UK. Eds. Hales, SG. Feitjel T., King H., Fox K. and Verstraete, W. 4-6th Sept. 1996. SETAC- Europe, Brussels

Horn J.A., Moyer J.E., Hale J.H. (1970). Biological degradation of tertiary butyl alcohol. Proc. 25t Ind. Wastes
Conference Purdue Univ., 939-854

Pitter P., Chudoba J. (1990). Biodegradability of organic substances in the aquatic environment. CRC Press. Boston,
USA

Stover E.L, Kincannon D.F. (1983). Biological treatability of specific organic compounds found in chemical industry
waste waters. J. Wat. Pollut. Control Fed., 55, 97

ISO 10634 (1995) Water Quality — Guidance for the preparation and treatment of poorly water-soluble organic
compounds for the subsequent evaluation of their biodegradability in an aqueous medium

Fischer W., Gerike P.,, Holtmann W. (1975). Biodegradability Determinations via Unspecific Analyses (Chemical
Oxygen Demand, DOC) in Coupled Units of the OECD Confirmatory Test. | The test. Wat. Res., 9, 1131-1135

Painter HA., Bealing D.J. (1989). Experience and Data from the OECD Activated Sludge Simulation Test. pp.
113-138. In: Laboratory Tests for Simulation of Water Treatment Processes CEC Water Pollution Report 18. Eds.
Jacobsen B.N., Muntau H., Angeletti G.

Painter H.A, King E.F. (1978). Water Research Centre Porous Pot Method for Assessing Biodegradability. Technical
Report TR70, Water Research Centre, Stevenage, UK

Reynolds L. et al. (1987). Evaluation of the toxicity of substances to be assessed for biodegradability. Chemosphere,
16, 2259

MCO 8192:2007 (ISO 8192:2007) Kavectso Bogbl. UcnbiTaHne Ha MHIMGUpOBaHWe NOrNOLWEHNS KUCnopoaa aKTUB-
HbIM UNOM ANA OKUCNEHUA YINEPOAUCTLIMU U aMMUadHbIMKU coenHeHusaMmn (Water quality — Test for inhibition of
oxygen consumption by activated sludge for carbonaceous and ammonium oxidation)

MCO 15522:1999 (ISO 15522:1999) KavecTtBo BoAbl. OnpeAeneHne aHTUKOPPO3UOHHOMO AeUCTBUSI BOAHBLIX KOMMNO-
HEeHTOB Ha POCT MUKPOOpraHU3MoB akTusuposaHHoro una (Water quality — Determination of the inhibitory effect of
water constituents on the growth of activated sludge microorganisms)

33



FOCT 32537—2013

YOK 658.382.3:006.354 MKC 71.040.50 T58

KnioueBble crnoBa: xMMuuyeckas NpoAyKUMsi, BO3AENCTBME Ha OKPYXKaloLyl cpeay, Okpyxatollasa cpeaa,
OCTpast TOKCUYHOCTb, PbiObI

Pepaktop H.B. TanaHosa
TexHu4eckuii pepakTop E.B. becriposeaHHas
Koppektop 1.A. Koponeesa
KomMnbloTepHasi BepcTka E.E. Kpyeosa

CaaHo B Habop 13.08.2014.  MoanucaHo B nevaTtb 21.11.2014.  Popmat 60 x841/8. lapHutypa Apuan.
Yen. neu. n. 4,65.  Yu.-usp.n.4,15.  Tupax 47 ak3.  3ak. 4701.

W3paHo n otneyataHo Bo ®rYM « CTAHOAPTUH®OPM», 123995 Mocksa, MpaHaTHbIN nep., 4.
www.gostinfo.ru  info@gostinfo.ru


https://meganorm.ru/Index2/1/4293756/4293756064.htm
https://meganorm.ru/Index2/1/4294826/4294826898.htm
https://meganorm.ru/Index2/1/4294833/4294833488.htm

