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Mpeancnoeue

Llenun, ocHOBHbIe MpUHLUMMNE U 0BlWKMe NpaBuna NpoBeaeHUs paboT No MEeXrocydapCTBEHHON CTaHAapTU-
sauum yctaHoeneHnbl MOCT 1.0 «MexrocynapcrteeHHaa cuctema ctaHaaptusauuu. OCHOBHLIE MOMOXKEHUs» U
FOCT 1.2 «MexrocynapcTeeHHast cucteMa cTaHgapTuaauun. CTaHgapThl MEXrocyqapcTBeHHbIe, MPaBuna U peko-
MeHAaLMM Mo MeXrocyaapcTBEHHOM cTaHgapTusauuun. Mpaeuna paspaboTku, NPUHATWS, 0GHOBNEHNUSA U OTMEHbI»

CeBefgeHus o cTaHgapTte

1 NOArOTOBNEH ®epepancHbIM rocydapCTBEHHBIM YHUTAPHBIM Npeanpusatnem «Bcepoccuincknia Ha-
YYHO-UCCNea0BaTeNbLCKUIA LEHTP CTaHAapTU3aLUMM, MHopMaUunn 1 cepTUdUKaL MK Chipbsl, MaTepManoe 1 Be-
wecte» (Oryrn «BHALUCMB») Ha ocHoBe cOBCTBEHHOrO NEPeBOAA HA PYCCKUIA S3bIK aHIMOA3bIYHOWN BEPCUN
OOKYMEHTa, YKa3aHHOro B NMyHKTe 5

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEeryrvMpoBaHUi0 U MeTPONornm

3 NMPWHAT MexrocyoapcTBeHHbIM COBETOM MO CTaHgapTu3auuu, MEeTponorum u cepTudurkaumm
(npotokon ot 20 oktabpa 2014 r. Ne 71-I1)

3a NMPUHATHUE MpOoronocoBaru:

KpaTkoe HanMeHoBaHwe cTpaHbl no MK Kopg cTpaHel no MK CokpalyeHHoe HauMeHOoBaHWe HaUuWoHansHora opraHa no

(MCO 3166) 004—97 (MCO 3166) 004—97 cTaHgapTusayum

AzepbangxaH AZ AacTtangapt

ApmeHus AM 3A0 «HaumoHankeHbIA OpraH No cTaHgapTU3auum u me-

Tponoruu» Pecnybnukn ApmeHus

benapycb BY lNocctanpapt Pecny@nukn Benapycb

Kupruansa KG KelpreisctaHgapt

Monpgoea MD WHCTUTYT cTaHgaptuaaumm Mongoesbl

Poccus RU Pocctangapt

TamkukucTaH TJ TagxukcTangapT

4 Mpwukasom PenepanbHOroO areHTCTBa Mo TEXHUYECKOMY PerynmpoBaHUio U METPONoriM oT 25 oktabps
2023 r. Ne 1234-cT mexrocynapcTeeHHbI ctangapt TOCT 33060—2014 seefeH B OeliCTBME B Ka4eCTBe Ha-
LMoHanbHoro ctaHaaprta Poccuiickon ®epepaunu ¢ 1 gekabpsa 2023 r.

5 Hacrtoswmin ctaHaapT uaeHTu4eH mexayHapogHomy aokymeHty OECD Test No. 106 «M3yveHune ag-
copbuunn-gecopbumm 3amMKHYTbIM paBHOBeCHbIM MeTogomM» («Adsorption-Desorption Using a Batch Equilibrium
Method», IDT).

HavmeHoBaHMe HacTosLLlero ctaHgapTa M3MEHEHO OTHOCUTENLHO YKa3aHHOTO MEeXAYHapOAHOro OOKYy-
MeHTa ons npuBeneHus B cooteetcTBue ¢ FOCT 1.5 (nogpasnen 3.6)

6 BBEJEH BINEPBbIE

Hupopmayusa o esedeHuu 8 delicmeue (MpekpaweHuu delicmeus) Hacmosaweso cmaHdapma u u3me-
HeHUl K HeMy Ha meppumopuu yKkasaHHbIX ebilie 2ocydapcme nybnukyemcs 8 ykalamensax HayuoHambHbIX
(2ocydapcmeeHHbIx) cmaHOGapmos, u3ddasaembiX 8 3mux 2ocydapcmeax, a makxe e cemu MHmepHem Ha
caltimax coomeemcmeayuux HayUuoHanbHbiX OpaaHoe no cmaHdapmu3sayul.

B cny4ae nepecmMompa, UsMeHeHUs Unu OmMeHbl Hacmosuwezo cmaHdapma coomeemcmayrouwlas uH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbHOM uHmepHem-calime MexzocydapcmeeHHo20 cogema no
cmaxdapmu3sayuu, Mempornoauu U cepmugbukauuu 8 kamanoze «MexzaocydapcmeeHHsie cmaHdapmel»

© OdpopmneHue. ®IBY «WMHcTUTYT cTaHgapTuaauuu», 2023

B Poccuiickon @egepaummn HacTOALWMIA CTaHAAPT HEe MOXKET BbiTb MONMHOCTLID UMK
YacTU4YHO BOCNPOU3BEOEH, TUPAXKMPOBaH N pacnpocTpaHeH B KadecTee ouunansHoro
n3gaHus bes paspelleHns PefepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUID
W MeTpONorun
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BeegeHue

3710 PykoBOACTBO OCHOBaHO Ha NpeanoXeHuu, npeactasneHHoM EBponeickon Komuceunen B 1993 rony,
W y4UTbIBAET 3aMedaHusi, caenaHHele ctpaHamu — udneHamu O3CP. OnpepeneHHasa OeATenbHOCTL npen-
npuHMManack B EBponeickom corse no paspaboTke aToro Buaa ucnbitanuid. OHa BKNoYana WHTeHCUBHbIE
UccnefoBaHWs ¢ y4acTMeM W B TECHOM COTpyAHMYecTBe ®eaepanbHOro MMHUCTEpCTBa MepmaHmm no oxpaHe
okpyxawwen cpeabl (UBA), yHuBepcuteta Knns, EBponenckoin Komuccun n Ob6beanHeHHoro WMccrnenoea-
Tenbckoro LlenTpa Wcnpel (MTanua) [1], [2]. B 1988 rony UBA opraHn3oBano KonbLEeBoW TecT ¢ y4actuem 27
nabopartopuin cTpaH EBponeiickoro cot3a [3]. B 1995 rogy B Benrupate (MTanua) buin npoBegeH ceMuHap
O3CP no Beibopy noyr anga gaHHoro TecTa [4], rae Takke Bbiny 040bpeHbl OCHOBHLIE €0 3MEMEHTHI.

Opyrne pykoBoacTea no agcopbuuun-gecopbumny CyLecTBYOT TONMbKO Ha HaLWOHaNbHOM YpOBHE W B
OCHOBHOM WUCMOMb3YOTCA AN UCMbITAHUA necTuumraos [5]—[11].

3Ha4YMMOCTb ¥ MPUMEHUMOCTE METOAa 3aK/ioyaeTcs B Cnegyowem:

1 ApcopbunoHHO-0ecopbLMOHHbBIE UCCNEAOBAHWA BECbMA NOME3HbI AN NONYyYeHUsa UeHHoW uHdopMa-
LMK O NepefBMKEHUN U pacnpejeneHnin XMMUYECKUX BeLLIEeCTB B NoYBe, Boge v Bo3ayxe [12]—[21]. OHu moryT
MCMNONb30BaTLCA AN OLEHKM UMK NPOrHO3a cnocoBHOCTU XUMMUYECKOro BELWECTBA K pasnoXeHuto, TpaHcdop-
MaLKUU UK NOrMmoLeHUld MUKPOOPraHM3MaMiu, ero BbiMbIBaHUA M3 MOYBEHHOIO Npoduns, yneTy4mMBaHusa u3a
MOYBbLI M CMbiBa C €e MOBEPXHOCTU B NMPUPOAHbIe Bo4OEMbl. ADCOPOLMOHHbIE AaHHbLIE Takke MOryT OblTh UC-
MoMb30BaHbl AN CPaBHEeHMSA XMMUYECKUX BeLecTB U ANd MatemaTM4eckoro MogenupoBaHus ux nosegeHuns
B NouYBe.

2 PacnpegeneHve XxMMU4YeCcKoro BellecTBa Mexay TBepaor U BOOHOW pazamMu NoYvBbl — 3TO CNOXHbIN
npouecc, 3aBUCALWUIA OT MHOTMX NapamMeTpoB: XMMUYECKOW NpUpoALl BELECTBa, CBOWNCTB MOYB M KNuMaTuye-
CKMX (paKTOpOB, TakuMx kak TemnepaTtypa, 0cafku, ypOBeHb COMHEeYHOW paguauun n Betep. Takum obpaszom,
MHOXECTBO ABMNEeHWA U MeXaHU3MOB BKITOYAOTCS B NMPOLEcS aacopbumm XMMMYecknx BeLlecTB NoYBoi 1 He
MOTyT ObITe B NONHOW Mepe 00bACHEHbI MPY NOMOLLM YNPOLLEHHbIX NabopaTopHbIX MOgenewn, npeacTaBneH-
HbIX B 3aToM PykoBoacTtee. OfHako, HECMOTPSA Ha TO, UTO TAKOro poda UCCNefoBaHUA He MOryT onucaTk BCe
BO3MOXHbIE B MPUPOAE CNy4an, OHW BCE PABHO OAKT HaM BaxHYy MHdopMaLuo ob agcopbunn XMMmnYeckmx
BELLECTB MNOYBON B ECTECTBEHHbIX YCNOBUSIX.

v
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

METO[bl NCMNbITAHUA XUMUYECKOM NPOAYKUWW, NPEACTABNAKLWEW ONACHOCTb
ONA OKPYXAILWEW CPEQbI

Vl3y‘-I9HVIe anCOPGLLHV[-,D,ECDPGLlMM 3aMKHYTbIM paBHOBECHbBIM MeTOOO0M

Method of testing the chemicals hazardous to the environment.
Adsorption-desorption using a batch equilibrium method

Oarta BeepgeHna — 2023—12—01

1 O6bnacTb NnpUMeHeHUs

1.1 [aHHeIA cTaHOapT npegHasHaveH ANns OUeHKM copbuuoHHo-aecopbUMOHHOrO NOBEAEHUs pasnuu-
HbIX BellecTB B no4YBe. C ero NoMOoLLBK MOXHO Nony4YaTk 3Ha4YeHUsl BeNUYMH copbumnn ansa npeackasaHus no-
BEAEeHWs BELLEeCTB B pasnMYHbIX MPMPOOHbBIX YCIOBUSAX: C 3TOM LieNbio KO3 @uUneHT paBHOBECHOW copbuun
onpegenseTcs Kak yHKLUWA NOYBEHHbIX XapaKTepUCTHK (COAep)aHne OpraHU4eCcKoro BeLLecTBa, rpaHyiome-
TPUYECKMIA COCTaB, CnoxeHue noysbl, pH 1 gp.). NosToMy NpUXOANTCS MCMONL30BaTh pasnMYHbIe TWMbI NOYB
C LieNnblo OUEHKN BCEX BO3MOXHbIX B3aMMOLENCTBMIA JAHHOIO BELLEeCTBa C MOYBOA B ECTECTBEHHbIX YCIIOBHMSX.

1.2 B gaHHoM cTangapTe agcopbuuma npegcTaBnseTcs Kak NpoLece CBA3bIBAHWUS XMMUYECKOro BeLLecTBa
MOBEPXHOCTLI MOYBEHHLIX YacTWL,. 34ech OHa He pa3gensieTcs Ha pa3anuyHbie copOLMOHHbIE npolecchl (huan-
yeckas U xumudeckas copbums) u Takme SIBNeHUA, KAk NOBEPXHOCTHOE KaTanuTu4eckoe pasnoxeHve, obbeMHas
agcopbuns 1 NOBEPXHOCTHbIE XMMUYECKne peakunu. Agcopbums, npoucxodsaas Ha NOYBEHHbIX KOMMOWAHbIX
yacTtuuax (< 0,2 MKM), NOCTOSIHHO reHepPUpPYEMbIX NOYBOW, HE MPUHMMAETCS B pacyeT B MOMHON Mepe.

1.3 Mo4BeHHble MapamMeTpbl, KOTOpble ABMNSATCA Havbonee BaXKHBIMKM ONS M3ydeHus copbuun, — 3aTo
copepxaHue opraHudeckoro yrnepoga (3], [4], [12]—[14], [41], [43], [44]—[48], rpaHynOMeTpHUYECKNiA COCTaB U
cnoxeHue noussbl [3], [4], [41]—[48], pH ana BewwecTs, cnocobHeIX K MoHW3auuu [3], [4], [42]. Opyrvue no4BeH-
Hble XapaKkTepUCTUKM, KOTOPbIE MOTYT OKasaTk BnusiHWe Ha copbuunoHHo-gecopbunoHHOe paBHoBecKe, Takme
Kak ahpeKTMBHasi EMKOCTb KaTUOHHOTO 0BMeHa, cogepXaHne aMmopHbIX TMAPOKCUAOB Xenesa 1 antoMUHKSA,
0COBEHHO HYXXHO NPUHUMAaTbL B pacyeT NMpu UCCNedoBaHWU BYNKAHUYECKMX, TROMUYECKMX No4B [4] 1 NoYB co
cneuMguryeckom NOBEPXHOCTLIO [49].

1.4 TecrT, cnyxawunn ona oueHkn agcopbunn XMMWYeCcKoro BelllecTBa NoYBamMu pasHblX TUMOB, pasnuya-
IOLLMXCA MO COAEPXaHWI0 OPraHUYecKoro BeLLeCcTBa, rpaHyrnoMeTpUu4eckKoMy CoCcTaBy, CroXeHWo 1 pH, Bkio-
yaeT B cebsa Tpu cTaguu:

1) noaroToBUTENbLHASA CTAAWSA CMYXUT ANS ONpeaeneHus:

- COOTHOLLEHKS NoYBa — pacTBop;

- KONMYEeCTBa UCCNeNyeMOoro BellecTBa, copbupyemMoro NoYBoi, U BpEMEHU YCTAHOBINEHUSA PABHOBECHS;

- KOMM4YecTBa BelLecTBa, copbupyemMoro cteHKkaMy TECTOBOW NOCYAbl, M CTOMKOCTW BELLECTBA BO BPEMS
npoBedeHusi TeCTOB.

2) CKPUHWHIOBBIA TECT: aacopbuuMio uccnegyoT Ha NoYBax NATWM TUMOB NOCPEACTBOM M3YYEeHWUS KUHETUKN
copbuun AN 0QHOW KOHLIEHTPaLUWK BellecTsa 1 pacyeTa koadduumeHTos pacnpeaenenna K un K.

3) nocTpoeHune n3oTepMbl copbunn PpeirHanuxa ons yCTaHOBMNEHUS BIMSAHUA KOHUEHTPaLWK BeLecTBa
Ha cTeneHb agcopbuum ero nouBoi. MiccnegoBaHue KMHETUMKM aecopbumnn u NnocTpoeHre AecopBUNOHHOK 130-
TepMbl @peliHaANMXa NpUBEAEHbI B MPUMNOXEHUN A.

2 HopmaTtuBHbIE CChINKN

B HacToswem CTaHOapTe HOPMAaTUBHBLIE CCbhINKKX OTCYTCTBYIOT.

MapaHune ochbuumnansHoe
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3 TepMUHbLI 1 onpeaeneHus

OI'Ipe,D,EJ'IeHVIFl, obo3HavyeHnsa U eaMHULbI “aMepeHusa aadbl B pasgene «[aHHble U OTYET» U NPUIoXKe-
HUKM B. Macca noyBbl B MPUBESEHHbBIX B HUX YpaBHeEHUAX NpuBeneHa K abCconTHO cyxoﬁ no4yee.

4 MNMpuHUMN TecTa

4.1 3BecTHble 0ObeMbI pAaCTBOPOB TECTUPYEMOTO BELLECTBA (pafUOaKTUBHO MeUeHbIX UM HEMEYEHbIX)
M3BeCcTHOM KoHueHTpauun B 0,01M CaCI2 nobaensT kK 0bpaslaM NoYB U3BECTHOWM MaccChl, 3apaHee ypaBHO-
BELUEHHOM C 3TUM e pacTBopoM. Cmech B30anTbIBalT 4OCTAaTOMHOE KOMIMYECTBO BPEMEHU ONs yCTaHoBmMe-
HWA paBHOBecus. [lanee NOYBEHHYIO CYCNeH3MI0 LEHTPUDYIMPYIOT, (DUNLTPYIOT U BOAHYIO hasy aHanu3upyoT.
CopbupoBaHHOE KONUYECTBO ONPEenensoT Mo pa3HOCTU MEXAY M3HayarbHO BHECEHHEIM KONMWYECTBOM BELLEe-
CTBa U KONMUYECTBOM, OCTaBLUMMCSH MOCNEe OKOHYaHUSA SKCNEepPUMEHTa (HENPSMON MeToa).

4.2 Kak BapuaHT, Konnm4ecTBo agcopbvpoBaHHOro BellecTBa MOXeT OblTb ONpeaeneHo 1 HanpsaMyto aHa-
JIM30M MO4BLI (MPAMOW MeToq). XOTS 3TO AenaeT npoueaypy onpefeneHust bonee ANWHHOW M TPYOOEMKOM, Tak
Kak nosiBnsieTcs HeobxoAMMOCTb NPOBOAMTbL 3KCTPAKLMIO BeLLecTBa W3 NoYBbl COOTBETCTRYIOW MM pacTBOpUTE-
nem, TOT METOZ MOXHO PEKOMEHA0BaTh B TEX CMy4asx, Korga pasHuLy Mexay HavanbHOW U KOHEYHOW KOHLEH-
Tpauven BellecTBa TPYAHO ONPEeaenuUTb C HY)XHOW TOMHOCTBIO. MpuMepbl Takux criydaes: agcopbumsa BelecTsa
CTeHKamu nocygpl; HecTabUbHOCTL BelLecTBa BO BpeMs 3KcnepuMeHTa; crnabaa agcopOuusd, npyvBogsLwas K
He3Ha4nTenbHbIM M3MEHEHNSAM KOHLEHTpauWy BelecTea B pacTBope; HaobopoT, cuneHas agcopbums, koTopas
OCTaBMSET B pacTBOpPe He3Ha4YMTeNbHbIE KONMYECTBA BELLECTBA, KOTOPbIE TPYAHO ONPenenuTs ¢ Heobxoaumon
TOYHOCTLH. MNpK MCNONb30BaHUKW PAJVMOAKTUBHOM METKN NMPOLIECC SKCTPAKLMM MOXET BbITh 3aMeHEeH CXXUraHneM
NoYBEHHON hasbl U U3MEPEHUEM PaaMOaKTUBHOCTM CUMHTUNNALMOHHEIM MeTogoM. OgHako gaHHbIA MeTod He
NO3BONAET OTAENUTL PAAVNOAKTMBHOCTL CAMOT0 BELLECTBA OT pagnoakTUBHOCTU ero MeTabonuToB, No3ToOMy OH
MOXET NPUMEHSATLCA TONBbKO ANS BELWeCTB, CTabubHbIX B TEHEHWE BCEro 3KCNepumeHTa.

5 MHdopmaumsa o TeCTUpyeMom BelLecTBe

5.1 XuMu4yeckue peareHTbl JOMKHEI ObITE aHANUTUYECKOW YMCTOTLI. [pK MCNOMNb30BaHUM PaAMOaKTUBHO
Heme4eHbIX TECTUPYEMbIX BELLECTB U3BECTHOTO COCTaBa PeKOMEeHAYeTCs Mcnonb3oBate 06pasubl He MeHee
95 % uucToThl. Korga ncnonb3yoT pagyMoakTUBHO MeYEeHbIE TECTUPYEMbIE BELLECTBA, TO OHWU He A0MKHbI BbiTb
W3BECTHOrO COCTaBa W He AOMMKHbI COAepXaTb pagMoakTUBHbLIX Npumecei. B cnydae ecnuv BelecTBo paguo-
METKM ManocTtabuneHo, TO 3TO JOMKHO ObiTh COOTRETCTBYHLWNM 0Opa3oM yuTeHo.

5.2 MNMepepn npoeegeHueM TecTa no agcopbumm-gecopbunm HeobxooMMO UMETh CNedyrLLYK UHopMa-
LUK O TECTUPYEMOM BELLECTBE:!

- pacTBOPUMOCTb B BOAE;

- aBneHWe NapoB UMW KOHCTaHTY [eHpu;

- thyHKUMIO 3aBUCUMOCTM abuoTMYecKoro ruaponuaa ot pH;

- K0athhULMeHT pacrnpedeneHusa n-okTaHon/soaa;

- cnocobHocTb K Broaerpagaumnmn Mnn aspobHol 1 aHaspobHoW TpaHcdhopMaL MK B NOYBE;

- KOHCTaHTy pK, ANs MOHWU3YKLWNXCA BELLECTB;

- npaAMon oTonua B Boae (nornouieHve B YO 1 BUOUMMON YacTK CMeKTpa, KBAaHTOBLIA BbIXod) U oTo-
nerpagauns B nodse.

6 NpumeHuMoCTbL TECTa

6.1 [JaHHbIA TeCT NPUMeHUM A5 BCeX BELLEeCTB, ANs KOTOpbIX paspaboTaHbl 4OCTATOYHO TOYHbIE aHanUTH-
yeckue MeTodbl UX onpefeneHus. BaxHbiil napameTp, BNUAWMA HA JOCTOBEPHOCTL MOMYYEHHLIX PE3ynbTaToB,
ocobeHHO, ecnu MCMonbL3YIT HENPSAMON METOZ, 3TO CTOWMKOCTL BellecTBa Bo BpeMs TecTa. [Toatomy B npefsapu-
TenbHbIX UCCnefoBaHWsAX 0Bs3aTensHO JOMKHA NpoBepsThea cTabunbHOCTh BellecTsa. Ecnu oBHapyxeHo ero
pasnoXeHWe B XoJe 3KCNepuMeHTa, TO PeKoMeHYeTcs aHanM3upoBaTh Kak BOAHYHO, Tak 1 TBepayto a3y no4sbl.

6.2 TpyAHOCTM MOTYT BO3HUKHYTL NPU NPOBEAEHNM TeCTa C ManopacTBOPUMLIMM BellecTBamu (S, < 10~ r/n),
a TaKKe C CUITbHEIMMW 3NEKTPONUTAMU BBUAY TOTO, YTO UX KOHLEHTPaLuUW B BOQHOW (ha3e He MOryT ObITb U3MEepeHsl
C HeoB6X0AMMOI aHaNUTUYECKOR TOYHOCTLIO. B Takux cnyyasix npuxonutcs npuberaTb K LONOMNHWUTENBHLIM MepaM.
Kak nocTynaTe B Takux cry4asx, noopobHO onucaHo B COOTBETCTBYIOLLMX pasfenax aToro ctaHgapTa.

6.3 Mpw paboTe ¢ NeTy4MMu BelecTBamu cobnoaaiTe 0CTOPOXHOCTE, YTo6b! M3GexaTb NoTepb Belle-
cTBa B nMpoLecce TecTa.

2

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 6/40
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-33060-2014



https://gostexpert.ru?utm_source=pdf&utm_medium=67559
https://gostexpert.ru/gost/gost-33060-2014?utm_source=pdf&utm_medium=67559&utm_term=page

rOCT 33060—2014

7 OnucaHue TecTa

7.1 O6opyaoBaHue U XMMUYECKHUE peareHThl

CrtaHpapTHoe nabopaTtopHoe obopydoBaHWe NPUBEOEHO HIMKeE.

Mpobupkn 1 Konbbl ANa NPoOBELEHUST SKCMEPUMEHTOB. OTW NPOBUPKM UMK KONBbl AOMKHBI UMETh BO3-
MOXKHOCTb HanpsAMYyH yCcTaHaBNUBaTbCA B LeHTpUdyry Bo nabexaHue notepb Npy nepeHeceHnn BelLlecTsa u
OOMKHbI BbITh CcOENaHbl U3 MHEPTHOMO Matepuana, MMHMManbHO aacopbupyloLlero TecTMpyeMoe BeLLecTBO.

MepemeluvBatlollee YCTPOWCTBO: KPYroBOW BCTpAXMBATENb UMW aHanorndyHoe obopygoBaHue, cnocob-
HOe co3daBaTh NMOYBEHHYIO CYCMNEH3UI0.

LleHTpudpyra, ny4ywie BEICOKOCKOPOCTHas ¢ yckopeHuem bonee 3000g, TepmocTatMpoBaHHasa M cnocob-
Has ocaxdaTb U3 BOOHOMO pacTBopa Yactuubl kpynHee 0,2 mkM. B xoge B3banTeiBaHus v UeHTpudyrMpoBaHms
nocyga gomkHa ObiTb 3aKpbiTa KpbllkaMy BO u3bexaHwe notepb pacTBopa M yneTyyMBaHWA BellecTBa W3
cycneHauun. Ytobbl MUMHMMKM3KMPOBaTL aacopbumnio, crnegyeT UCMNonb3oBaTh KPbILWKMA M3 MHEPTHLIX NMOKPLITUA,
Takux kak TecrnoH (Teflon®).

JononHutensHoe obopygoBaHue: unsTpoBanbHasa ycTaHoBKa;, WNeTPbl C AMaMeTpoM Mop MeHee
0,2 mkm, ogHOpasoBble, cTepuneHblie. Y106kl M3bexaTe NOTepk TECTMPYEMOTO BellecTBa Ha uneTpax, crne-
ayet 0bpatnTe ocoboe BHMMaHWe Ha MaTepuvar, U3 KOTOPOro OHW M3roToBMEHbI. Ana ManopacTBOpUMMEbIX Te-
CTUPYEMBbIX BELECTB (PUNLTPbI M3 OpraHUYecKnx MaTepuanoB He peKoMeHOYyTCs.

AnanuTtudeckoe obopynoBaHue: Npubopbl, cnocobHbie onpefennTb KOHLEHTPaLUu TECTUPYEMOro Be-
LwecTea.

IlTabopaTopHbIv cylwMnbHEIN Wkad gomkeH nogaepxveats temnepatypy 103 °C — 110 °C.

7.2 XapakTepucTUKKX NOYB U UX BbIGOP

7.2.1 To4Bbl 4OMKHbI ObITE OXapakTepPU30BaHbl N0 TPEM OCHOBHLIM NapameTpam, Hanbonee cUnNbHO BNUS-
oMM Ha aacopbUMOHHYH CNOCOBHOCTL: CoOAepKaHne OpraHUYeckoro yrnepoaa, rpaHynomMeTpuyeckMin CocTaB,
cnoxeHune noYsbl M pH. Kak yxe ynomuHanoce B 1.3, opyrme usnko-XMMU4Yeckne CBONCTBa MoYBbl MOTYT BMK-
ATb Ha agcopbuM-AecopbUMo HEKOTOPLIX BELWECTB, U UX CredyeT Takke y4YUTbIBaTb B TaKMX Crydasx.

7.2.2 MeTodbl, KOTOPbIE UCMOMb3YTCA M9 aHanv3a No4YBeHHbIX XapaKTepuUCTUK, UMET onpeaensio-
Liee BNMSAAHME Ha MOMyveHHble pesyneraThl. MNoaToMy pekomeHgyetcs, 4Tobel pH onpegenanu B pacTeope
0,01M CaCI2 (TakoM e, kak 1 B agcopbunoHHO-0eCcOpBbLUMOHHbBIX 3KCNEepUMEHTax) B COOTBETCTBUM C METOAOM
ISO [53]. Bce ocTanbHble NnapaMeTpbl TakkKe peKOMEHOYeTCA onpefensiTb B COOTBETCTBUM CO CTaHAapTHLIMU
meToaukamn (Hanpumep, ISO «AHanus nodsbl. CnipaBoyHKK» ). Bnarogaps aTomy pesynbrathl COpOLMOHHBIX
3KCMEPUMEHTOB MOTYT OMMpaTbCs Ha CTaHOapTHble noyBeHHble SO napameTpbl, 0bLWEnpuUHATEIE BO BCEM
Mupe. HekoTopkle cyLlecTBYHLNE PyKOBOACTBA MO NPOBEeAEHUIO MOYBEHHEBIX aHanu30B NpuBefeHsl B bubnmo-
rpacdoum [50]1—[52]. Ans kanuBpoBKM METOOOB aHanwu3a Mo4YB MOryT WCMONb30BaThCs 3TanoHHble 0bpasybl
Nno4B.

7.2.3 WHcTpykums no BbiBopy noyB Ana copbunoHHO-AeCOPBLMOHHBLIX 3KCNEPUMEHTOB NpUBEAEHA B
Tabnuue 1. Cemb BbIOpaHHbIX NOYB 06bLIYHO LLUMPOKO pacnpocTpaHeHbl B YMEpeHHON TemnepaTypHoOn reorpa-
duryeckoi 3oHe. [1na BewecTs, CNoCObHLIX K MOHU3AUWK, BbIDpaHHbIE NOYBLI LOMKHbLI NOKPbLIBATL 4OCTATOYHO
LWUPOKUA nMHTepean pH, uTobbl onpegenuTs aacopbumio AaHHOTO BeLWecTBa Kak B MOHW3OBAHHOM, Tak U B
HEMOHW3MPOBaHHOW hopMe. YKazaHue, Kakoe KONMMYecTBO NOYB UCMOMNbL30OBATEL HA pas3nM4YHbIX aTanax akcne-
pumMmeHTa, NnpvBedeHo B pa3sgene «[llpoBegeHue Tecta».

7.2.4 ViHorpa, KpoMe yKasaHHbIX No4YB, BO3HWMKaeT HeoBXx04MMOCTb UCCNenoBaTh NOYBbl XONOAHBIX, YMe-
PEHHBIX UNK Tponuyeckux nosicoB ctpaH O3CP. OgHako, gaxe ecnu BolOMparTcs Apyrve NoYBeHHbIe TUMbI,
OHW OOMKHbI XapakTepuU3oBaTbCH CXO4HLIMKW MOYBEHHBIMW NapaMeTpaMu U UMEeTb BapbUpOBaHWe 3TUX napa-
MeTpoB, NogobHo noysam, NpuMBeaeHHbIM B Tabnuue 1, gaxe ecnm UX Henb3s CONOCTaBUTL B MOMHON Mepe.

Tabnwua 1-— Beibop noye ana tecta no agcopbuun/gecopbuunm

Ounanasox pH CopepxaHue opraHuye- CopepxaHuve rmuHsbl, = 1
Twun noYBbI (8 0,01M CaCl,) cKoro yrnepona, % % MpaHynometpuyecknii coctas’)
1 45—55 1,0—2,0 65—80 MuHa
2 >7.,5 3,5—5,0 20—40 [MMHUCTBLIA CYTMMHOK
3 55—7,0 1,56—3,0 15—25 WnucTbIA cyrnuHoK
3
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OkoHYaHue mabnuuysi 1

Tun Noyskl (éug_%?al\joga%l) Cogfoprﬁﬂgp%ﬂ:w:e_ Coﬂep"{ag}:‘e KRt MpaHynomeTpudeckuii coctas')
4 4,0—5,5 3,0—4,0 16—30 CyrnuHok
5 <4,0—6,02) <0,5—1,52) 3) <10—152) MecyaHblil CYrMMHOK
6 >7.0 <0,5—1,02) 3) 40—65 TMWHNCTBINA CYrMUHOK/FMMHA
£ <4.,5 >10 <10 [Necok/cyrnUHUCTBINA Necok

1) Knacendpmkaumm FAO n US (85).

2) Nyulle, ecnu 3HaYeHWe YKNaaLIBAeTCa B NPUBEAEHHbIM MHTepRan. Tpu TPYAHOCTAX C NOMCKOM Takoro obpastia
NCMONb3YIOT 3HAYEHME HIDKE MUHUMATBHOTO.

3) [Ina no4B ¢ conepxaHMeM opraHu4eckoro yrmepoaa meHee 0,3 % He Bcerna HabnoaaeTca KOPPENALMS 3TOro no-
kasaTens ¢ agcopbLmeil. PekoMeHIyeTcs UCToNb30BaTh MOUBLI C COAEpKaHMeM opraHuyeckoro yrnepoaa Gonee 0,3 %.

7.3 OT60p M XpaHeHWe NOYBEHHLIX 0BpasLoB

7.3.1 Npo6ooT6op

Hukakux cneumdundeckux TpeboBaHuin K oTOOpY 06pasuoB He NpegbsBnseTcs. TexHuka otbopa npob
3aBWCKT OT Llenen, NocTaBneHHbIX B uccnegoeanum [53]1—[58].

LOomxHel 6bITh cobniogeHsl crnegyLLMe npaeuna:

- Heobxoguma petanbHasa MHdopMauusa o norne, Ha KOToOpom npoucxogun oTbop npo®; oHa OomkHa
BKMK4aTh B cebs pacnonoxeHve nons, Npon3pacTatolLyto Ha HEM KyNbTYpy, UCTOPUIKO BHECEeHWUs YyoobpeHui 1
necTMUMAOB, 3HaHWe o buonormyecknx obaBKax M TEXHOTEHHbIX 3arpssHeHnsx. Onsa onucaHns mecTa otbopa
npob pekoMeHAyeTcs UCMOMNb30BaTk COOTBETCTBYOLLME pekoMeHgauum [58];

- OOMMKHb! BbITh OnpefeneHsl reorpaduyeckue KOOpAWHATLI NOMSA, Ha KOTOpoM oTbupanucek 0bpasubl.
3TO NOMOXET BOCCTAHOBUTL MecTo npobooTbopa B ByayLuem, a Takke onpefenuTs TUM NOYBbLI MO PasfuyHbIM
Kknaccudpukauusam, NpUHATBEIM B pasHbix cTpaHax Mupa. OTbupaTte cnefyeT TONMbLKO BEPXHWMIA TOPU3OHT A 10
rmy6uHbl 20 cm. Vckniovennem asnsaetca noysa Ne 7; B TOM criyyae, eCriv ropusoHT Q,, (moAcTunka) npeacras-
nset coboi YacTb NOYBEHHOMO NPOMMs, OHa ToXe AomkHa ObiTe oTobpaHa B KadecTBe 0bpasua;

- oToDpaHHble 00pasubl cregyeT TPaHCMOPTUPOBAaTh B KOHTeMHepax 1 Npu TemMnepaTypHbIX YCIOBWSX, ra-
PaHTUPYHOLLUX, YTO B NPOLLECCE TPAHCNOPTUPOBKU HE MPOM30OMAET CYLLIECTBEHHBIX U3MEHEHWI MOYBEHHbLIX CBOWCTB.

7.3.2 XpaHeHue

Ona aHanu3a pekoMmeHayeTca 6paTth cBexeoTobpaHHble 0bpa3ubl NovB. B Tex cnydasx, korga 31O He-
BO3MOXHO, MOYBY XPaHAT Npu TeMnepaType OKpyxarllend cpedbl B BO3OYLUHO-CYXOM COCTOSIHUM. HeT Makcu-
ManbHOMO CpoKa XpaHeHUs NoYBeHHbIX 00pas3LoB, OOHAKO O MOYB, XpaHsLwmxcs bonee Tpex net, HeobxoaMmo
nepeg TeCTOM 3aHOBO OonpedennTe CoAepKaHWe opraHn4eckoro yrnepoga, pH n eMKocTe KaTMOHHOro obmeHa.

7.3.3 NogroToBKa npo6 no4B ans Tecta

7.3.3.1 No4Ba [omKHa HAXOOUTHLCA B BO3OYLLHO-CYXOM COCTOSHUKW. TemnepaTtypa B nabopaTopun J0mx-
Ha BbiTk B npegenax 20 °C — 25 °C. [esarperauyuvio HeobxoouMo NpoOBOAMTL C MUHUMANbHBIMU YCUMUAMMU,
4yTob6bI CTPYKTYpPa NOYBbLI M3MEHUIIACh HAacToMNbKo cnabo, HAacKOSbKO 3TO BO3MOXHO. [No4yBa fomkHa ObiTe Npo-
cesiHa Yepes3 CUTO C AMaMeTpoM OTBEPCTUW 2 MM B COOTBETCTBUN C pekoMeHpgauusammn [58]. MNepemelwnneaHne
noYBbl criefyeT NPOBOAWTL TLLATENbLHO, 3TO MOBLICUT BOCNPOU3BOAUMOCTb PE3yrbTaTos.

7.3.3.2 BnaxHoOCTb MOYBLI ONPEAENSOT B TPEX NOBTOPHOCTAX METOLOM BbICYLUMBAHWSA B CYLUMITbHOM
wkady npu Temnepatype 105 °C go Tex nop, noka Bec obpas3UoB He nepecTaHeT MeHsTbcA. Bece pacueTsl
crnegyeT NpoM3BOAUTbL Ha abCoNKTHO CyXyH HaBECKY.

7.3.4 NoaroToBKa TECTMPYEMOTrO BellecTBa ANA BHECEHUA B NOYBY

7.3.4.1 Tectupyemoe BelecTso pactsopstoT B 0,01M pacteope CaCl,, NpUrotoBneHHOM Ha AUCTUINNPO-
BaHHOW MM 4eNoHN3poBaHHOW Bode. [laHHbIA pacTBOP MCMONb3YHT B KAYeCTBe KUAKon hasbl Ans obneryeHuns
LEeHTpUdYTMPOBaHNSA M MUHUMUW3ALWW KaTMOHHOro obmeHa. KoHueHTpauusa ncxogHoro (rofoBHOMG) pacTeopa
OomkHa 6biTh Ha TpKU NopsAdKa Bbille, YEM MUHMManbHasa KOHLEHTpauua BellecTBa, AeTeKkTupyemas BblbpaH-
HbIM aHanUTUYEeCKUM METOLOM. DTOT NOPOr rapaHTUpPYeT TOYHOCTb namepeHus (9.2.1.7—9.2.1.11). Kpome Toro,
KOHLEHTpauWa UCXO4HOMo pacTBOpa A0IMKHa ObITh HIKE PacTBOPMMOCTU CCNedyeMoro BeLecTBa.

7.3.4.2 VIcXoOHbIA rONMOBHON pacTBOp AOMKEH ObiTb MPUroTOBNEH HEMOCPEeACTBEHHO NMeped 3KCcnepu-
MEHTOM W JOIKEH XpaHUTbCA B TEMHOTE Mpu Temnepatype 4 °C. MakcumanbHO BO3MOXKHOE BpeMs XpaHeHus
3aBUCUT OT CTabUNbHOCTW BELLECTBA M ero KOHUEHTPaL WK B pacTBope.

4
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7.3.4.3 MNpwn npoBefeHMn TECTOB G ManopacTBOPUMbLIMKM BellecTBamu (S, < 104 r/n) MoxeT nNoHago-
6uThbCA BBEOEHWE B pacTBOp pacTBOpAlLNX AobaBok, obnerdyawLwmx pacTBOpeHMe BellecTsa. OTU Belle-
CTBa JOMMKHLI: CBODOQHO CMELWNBATLCA C BOOOKW (Hanpumep, MeTaHomn UM aueToHUTPUI); UX COOEepXKaHNe B
roNnoBHOM pacTBOpe He AOMKHO npeBbiwaTh 1 % no 06bemy 1M COCTaBNATL AaXe MeHbLUee KONMYecTBO B pac-
TBOpE, KOTOpLIA DyaeT HenocpeACcTBEHHO B3aMMO4EACTBOBATh ¢ NoYBo# (pekoMeHayeTca MmeHee 0,1 %); oHK
HEe OOMmKHbI 06MnaaaTh NOBEPXHOCTHOW akTUBHOCTLIO UMK BCTYNaTh B PEaKUUK C UCCReayemMblM BeLLeCTBOM.
Mcnonb3oBaHme JaHHbIX BeLWecTB A0SKHO OblTh onpaBgaHHo M COOTBETCTBYIOLNM 006pazomM OTPaykeHo B pe-
3yneTartax aHanuasa.

7.3.4.4 AnbTepHaTUBHBIA cnoco® UCMoNb30BaHMS ManopacTBOPMMBIX BELLECTB B 3KCMEPUMEHTe — 3TO
BBeOeHWe TeCcTUpPYyeMOoro BellecTBa, pacTBOPEHHOro B HeBOMbLUIOM KONMWYECTBE OpPraHWYEecKOro pacTBOpU-
Tens, B cuctemy nodsa — 0,01M pacteopa CaCl,. CogepaHne opraHu4eckoro pacTBOpWTens He AOMKHO
npeebiwate 0,1 % oT obulero obbema xuakon dasel. OaHako uccrnenoBaTernb JOMKEH NOMHUTL, YTO Takon
cnocob BBeOeHMA BelLecTBa MOXET HeraTMBHO CKa3aThbCA Ha BOCMPOWU3BOAMMOCTW 3KCMEPUMEHTa, TaK Kak
KOHLeHTpaLma uccrnegyemMoro BellecTsa He Bcerga byaeTt oauHakoBa BO BCEX IKCNEPUMEHTaX.

8 NMpeaBapuTenbHbIe YCNOBUSA ANA NPOBeAeHUs afcopoLMOHHO-A4ecopbLMOHHOro
Tecta

8.1 AHanNUTU4YecKnn meToq

8.1.1 KnwoueBbiMM NapameTpamu, BUMAKLWAMYA HAa TOYHOCTE COPOLMOHHBLIX UCCNenoBaHuin, ABNAKTCA:
TOYHOCTb aHANMUTUYECKOro MeToaa onpeneneHnsa KoHUEeHTpauuM BeLLecTBa, Kak B BOOAHOW dase, Tak 1 B Nno-
4YBE; YMCTOTA M CTabUNbLHOCTL TECTUPYEMOrO BELLECTBA; JOCTUXEHWE COPOLMOHHOIO paBHOBECUS; BEMUYMHA
M3MEeHEeHUs KOHLEeHTpaLMK pacTBopa; COOTHOLLEHWE NoYBa — PacTBOP U M3AMEHEHWE NOYBEHHON CTPYKTYPLI B
npouecce OOCTUXKeHUA paBHoBecusa (8.1.4, 9.2.1.12, 9.2.2, 9.2.3.1). HekoTopble NpuMephbl, Kacatlinecst Bo-
MPOCOB TOMHOCTW Pe3ynbTaTtoB, MpUBeOeHbl B npunoxeHun C.

8.1.2 BO3MOXHOCTb MCMOMNb30BaHWUA TOMO UMK WHOTO aHanMTUYeCcKoro metoga HeobxoQuMo OLEeHUBATb
C Y4eTOM Tex KOHLEeHTpauuni, koTopble Heobxogumo Byaet onpegenaTs. Kaxabld uccnefosaTens MOXET Bbi-
OpaTtb MeTond, NOOXOAALMA eMy MO TOYHOCTWM, BOCMPOW3BOAUMOCTHY, Npegeny onpeneneHns U 0TKpbiBaeMo-
cTu. HekoTopble pekomeHgaunm no Belbopy MetToda gaHbl HUXKE.

8.1.3 Heobxoanmeiin o6bem 0,01M pactsopa CaCl, (Hanpumep, 100 mn) B3GanTkbIBaOT B TEHEHUE YeThbI-
pex YaCoB C HaBeCKOI MoYsbl, HanpumMep 20 1 (NS cMibHO COPOMPYHOLLKMX MOYB C BbICOKMM COAEpXaHNeM op-
raHMYecKoro yrnepoaa); 3ToT Bec 1 06beM MOXHO MEHATh B LUMPOKUX Npeaenax, Ho CooTHoLweHne 1/5 06bIbHO
saBnAeTcs obwenpuHATeIM. CycneH3uto LeHTpudyrupyoT 1 dunetpytoT. [Janee bepyT HeobxoomMmoe Konude-
CTBO FOMOBHOTO pacTeopa, AobaenaT Kk huneTpaTy 00 OOCTUXEHUS TeX YPOBHEN KOHUEHTPauWui, KoTopble
npegnonaraeTca onpegensate B xoge Tecta. [lobaeBnaemMbld o0bem He gomkeH npesbiwaTte 10 % ot nony-
YeHHOro MOYBEHHOTO pacTBopa, YToObl CBECTM K MMHMMYMY HapyLleHne paBHoBecus. PacTBop aHanuaupyoT.

8.1.4 OgunH pacTBOp (XONOCTOW BapMaHT) aHanMaupyroT bes gobaBneHust TeCTUPYEMOro BeLLecTBa, YTo-
Obl ONpenenuTb BO3MOXKHBIE MHCTPYMEHTAalbHbIE OLWWOKW, CBA3AHHbIE C MATPULLERA MOYBHI.

8.1.5 AHannTMyeckne MeToAbl, KOTOPbIE MOXHO MCNOMNB30BaTb ANA N3MEPEHNA KOHLEHTPaL WM BELLECTB,
BKMHOYAKT B cebA razoxmnakocTHy xpomartorpaduio (IMKX), BbicokoadeKkTUBHY XKUAKOCTHYH XpoMaTorpa-
huto (BIXKX), CneKTpOMETPUIO U CLMHTUITIALNOHHBbIE NCCMeqoBaHus (4Nsi paguoakTMBHO MEYEHbIX BELLECTB).
HesaBwncumMo oT BeIGpaHHOro MeToga onpegeneHus, oH gomkeH gaeate 90 % — 110 %-Hyo OTKpbIBEEMOCTh
ANS Mcnonb3yemblX KOHLUEHTpauuii BewecTtea. YTo0Obl NpaBUIbHO paccynTaTe BENUYMHY copOuum, nocrne Toro
Kak BELEeCcTBO pasfenvnoch mexay dazamu, Heobxoaumo, YTobbl MUHUMAanbHbLIA Npefen AeTeKTMPOBaHNUS
Obin Ha ABa NOpsiAKa HWKe ero onpenenseMon KOHUEeHTpaumu.

8.1.6 3HaHWe xapakTepuCTUK U Npedena AeTeKTUMpPOBaHWS aHanMTUY4ecKoro Metoda onpegeneHvust He-
00XodMMOo ANa U3yyYeHus agcopbunn v urpaeT BaXKHy pofb B KCNEPUMEHTAaNbHON YacTu UCCeAoBaHns B
uenom. [lanee B 3TOM cTaHgapTe pedb NnoigeT 06 OCHOBHOW YacTy 3KcnepuMeHTa 1 BydyT OaHbl peKoMeHaa-
LMY ONsa NPUroTOBNEeHUs ansTepHATUBHLIX PACTBOPOB ANA Tex nabopaTopuid, KOTOpble OrpaHUYeHbl B UCMNONMb-
30BaHMM aHanMTU4eCKNX METOAOB U UMEKT He40CTaTOMHOE OCHalleHue.

8.2 Bbi6op onTUManLHOro COOTHOLLIEHUA NoYBa/pacTBop

8.2.1 Bbibop COOTHOLUEHWS NOYBbLI M PaAcTBOPa B COPOLIMOHHbIX 3KCMEepUMEHTaX 3aBUCKMT OT KO3 duLm-
eHTa pacrpefenenus K, 1 ypoBHa agcopbuvu BellecTsa NoYBon. MismeHeHne KOHLEHTpaUum ccnenyemoro
BelllecTBa B pacTBOpe ONpeaenseT cTaTUCTUYeCKy TOYHOCTb M3MEPEHUA, OCHOBAHHYIO Ha BMae cOpOUMOH-
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HbIX YPaBHEHWI W OrpaHM4eHussX METO4OB aHanu3a B onpefereHnn KOHUEHTpaunn XMMUYecKMX BELLECTB B
pacTtBope. [1oaToMy B MOBCEOHEBHOWN NpakTUKe AOCTAaTOMHO YA0OHbLIM OKa3blBAETCA YCTAHOBUTL psif hUKCU-
POBaHHLIX 3HAYEHUI COOTHOLLEHUS NOYBa/pacTBOp, NPKU KOTOPOM A0NA copbupoBaHHOro BellecTBa bonblue
20 % (ny4we Bcero > 50 %) [62], 1 0O TOro YPOBHSA, NMOKA KOHLEHTpaLWUs BelllecTBa B pacTBOpe Mo3BOnseT
onpenenuTb ee ¢ HeoBXOANMON TOYHOCTLI0. TO OCODEHHO BaXXHO B CMy4dasix, korga copbumnsa oYeHb CUnbHa.
8.2.2 Bbibop HeobxoaMMoro CooTHOLIEHUA noysa/pacTteop 6a3upyeTcs Ha OueHKe BenuyuHbl K, Kak ¢
MOMOLLbLI MpeaBapUTENnbHbIX SKCMEPUMEHTOB, Tak M NPU NOMOLK BbIbBpaHHOro MeTofa pacdeTa (npunoxe-
Hue D). BbiGop COOTHOLIEHNA MOXHO MPOWU3BECTM Npy MOMOLM rpadivka 3aBUCMOCTH K OT COOTHOLLIEHUA
no4yea/pacTBoOp C NMUWHUAMW, COOTBETCTBYHLLMMU OMNpedeneHHon aone copbupoBaHHOIO BelLecTBa (pucy-
Hok 1). B aTom cnyyae cumMTaeTtcs, 4YTo ancopbuunsa onvcbiBaeTcs NUMHERHONW 3aBUCMMOCTLH0. [puBeaeHHkIe Ha

PVCYHKE 3aKOHOMEPHOCTM NosyYeHbl MOACTaHOBKOM K, U3 ypasHeHus (4) B ypasHeHue (1).
| Tk, 1)

Mg mgds (QQ)

WnK B riorapucpMnyeckoin popme, NpuHaB R = M,V n A, %/100 = mg9s(eq)im,,
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Pucyrok 1 — CBA3b MeXay COOTHOLEHMEM NOYBa/PacTBOp 1 Ky NpK pasnyHbIX NPOLEHTHBIX COAepXaHnsAx
afcopbupoBaHHOMO TECTUPYEMOTO BELLEeCTBa

8.2.3 PucyHok 1 npeacraenser Ham COOTHOLUEHME MoYBa/pacTeop B BUAE (DYHKLWKM BENUUUHBLI Ky npu
pasnuYHbIX YPOBHAX agcopbumn. Hanpumep, gonyctvm, Ans cooTHoweHns 1:5 u K, paBHoro 20, aacopbuus
cocTtaenseTr 80 %. Torga, ecnu Heobxoguma agcopbuma B 50 %, HeobxoQuMoO B36iTb COOTHOLIeHWe 1:25.
Takas BO3MOXHOCTb JaeT uccneaoBaTento M3BECTHYH MBKOCTL NPy NMPOBEAeHUU SKCNepUMEHTA.

8.2.4 OcobeHHO HeNpoCcTO MMETL Aeno ¢ TeMn obnactamu rpaduka, roe agcopbunsa oveHe cnadas unm
o4eHb cunbHas. Ecnv agcopbuua oveHb cnaba, pekoMeHayeTCcsa UCMOoNb30BaTh COOTHOWeEHKE 1:1, xoTa ans
HEeKOTOpLIX MOYB, DOraThiX OpraHMYecKUM BELLEeCTBOM, MPWU TAKOM Y3KOM COOTHOLLUEHWW MofydYaeTcs Mokpas
rmuHa. B nwbom cnyvyae Heobxoaumo cocpefoTouUTe BHUMAaHWE Ha onpeferneHny cBepxmManbiX W3MeHeHWH
B KOHLeHTpauuu pacteopa. B npoTtMBHOM cnyvae unamepeHus ByayT oveHb HETOYHbBIMKU. C ApYroi CTOPOHEI,
MOHO OOBECTM COOTHOLIeHne no4ea/pacteop go 1:100, Ho npu aTom Gonbllas YacTb BeLWecTBa OCTaHeTCA
B pacTBope. Tem He MeHee ocoboe BHUMaHWE OOMKHO ObiTh yaeneHo Ka4yeCcTBEHHOMY CMELUMBAHWIO W CO-
OTBETCTBYIOLLEMY BPEMEHU YCTAHOBMNEHWS PABHOBECWUSI B CUCTeMe. ANbTepHaTMBHbIA noaxon MoxeT BbiTb
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peanu3oBaH B TeX Cnyyasax, Koraa aHanuTuy4eckue MeTodbl UCcCrnefoBaHusA He MOryT BbiTb npumeHeHbl. Ko-
athbrumeHT pacnpegeneHs MOXHO NpMBrnM3nTenbHO paccyMTaTb UCXOOA U3 3HAYEeHUN KoadduLmeHTa pac-
npefeneHns oktaHon/sofa. 31o 0cobeHHo 3PP EKTUBHO ANs NONAPHLIX BELWECTB ¢ Py, < 20 1 ruapodobHbIX
cunbHo copbupyembix BewecTts ¢ P, > 104,

9 NpoeeneHue Tecta

9.1 YcnoBua TecTta

9.1.1 Bce aKcnepyMeHTbl AOIKHbI BEIMOMHATHCA B nabopaTopyy Npu TeMnepaType OKpy»Katollen cpe-
gbl. Ecnu Bo3aMoXHO, oHa gormkHa ObiTb NOCTOAHHOK U cocTaBnATh 20 °C —25 °C.

9.1.2 LleHTpudyra JomKHa UMETb BO3MOXHOCTb OCaXA4aTb U3 CyCMeH3MN BCE NMOYBEHHLIE YaCTULbI KpyM-
Hee 0,2 MkM. Takasa Benu4MHa YacTul ABNAETCA NOrpaHUYHOn Mexay TBepaon W KOMmnouaHoW a3on NoYBbl.
YKasaHus, KaKk onpefenuTb napameTpbl LeHTpudyruposaHus, npuseaeHsl B NpunoxeHun E.

9.1.3 Ecnv UeHTpudyrmpoBaHue He rapaHTWPYKT MOMHOro yganeHus M3 pacTtBopa Yactuy Donee
0,2 MKM, TO OHO 0BsA3aTenbHO OOIKHO coYeTaThCa ¢ hUNbLTPOBaHMEM Yepe3 OUNLTPLI C NopamMu MeHblue
yKa3aHHOW Benu4unHbl. PUnbTp AOMKeH BbiTh CAENaH M3 NoAX04ALEro MHEPTHOIC Matepuana, MCKIHYaLWwero
noTepro BellecTBa npu dunstpoBaHnn. OgHako, B NboM criyvae, OTCYTCTBME MOTEPb NpW dUNLTPOBAHWN
OOMKHO BbiTh NPOBEPEHO.

9.2 CtaguAa 1. MNpegsapuTenbHbIA 3IKCNEePUMEHT

Llerm npoBefeHust NnpefBapuTenbHOro aKkcnepuMmMeHTa ykasaHbl B 1.4. [lanee OygeT onucalo npoeege-
HWe 3KCnepuMeHTa.

9.2.1 BbiGop onTMMansHOro COOTHOLWIEHUA NoYBa/pacTBop

9.2.1.1 [Ins npoBegeHnsa skcnepumeHTa Heobxoanmbl ABe NOYBbI Pa3HbiX TUMOB W TP Pa3NUYHbLIX COOT-
HOLUEHUs (MTOTO LIeCTb 3KCNepMMeHTOB). MNovBa 0gHOro TMNa AOMMKHa CoAepKaTb MHOTO OpraHW4eckoro Belle-
cTBa M HeOOMbLUOE KONMMYeCcTBO [MWHbI; MOYBa APYroro TMna, HanpoTKB, OOJKHA DbiTb C BBICOKMM COAEpaHWeM
IMWHbI M DegHa opraHndeckum BelecTBOM. COOTHOLLEHUS, KOTOpbie He0OX0AMMO MoNyYMTh, MPYBEOEHbI HIKE.
OpHako abconoTHbIE Macca NoYBbl 1 0BbEM MOryT BapbMpoBaThCs € y4eToM nabopaTtopHoi HeobXoaUMMOCTH:

50 r nouBbl 1 50 MmN BOAHOrO pacTeopa uccnenyemoro Bewectsa (1/1);

10 r nouebl 1 50 mn BogHOro pacTeopa uccnegyemoro Bewectsa (1/5);

2 r noyBbl 1 50 MmN BOgHOTO pacTBopa nccnegyemoro BewecTsa (1/25).

9.2.1.2 MMHUManNbHOE KONMYECTBO MOYBbLI, KOTOPOE MOXKET ObiTb UCMONb30BAaHO, 3aBUCKUT OT Naboparop-
HbIX BO3MOXHOCTEW M BO3MOXHOCTEN BbiOpaHHOro aHanutuyeckoro Mmetoga. OaHako 4nsa nonyveHus peanu-
CTWYHbIX pPe3ynLTatoB He0BX0AUMMO MCMonb3oBaHMe He MeHee 1—2 r obpasua NoYBskl.

9.2.1.3 OgmH KOHTpPONbHbLIA 0bpasel, cogepxXallunii TONbKO pacTeop uccnegyemoro eewectea B 0,01M
CaCl,, normxeH HapasHe ¢ ocTanbHbIMKU 0Bpasuamy NponTy BCe CTaAnK aHanusa Ans onpeaeneHus crabuns-
HOCTW BeLLEeCcTBa B BOQHOW cpefe W onpeaesieHns BeNu4MHbl ero agcopbuum Ha cTeHKax nocyasbl.

9.2.1.4 Euwle oguH obpaseL, coaepxalliui TonbKo no4sy 1 Heobxoavmbli o6bem 0,01M pacteopa CaCl,
(be3 nccrnegyemMoro BellecTBa), Takke OOMMKEH NPOWTY Yepes Bce CTaduy aHanuaa, 4N BbiABIeHUs NoYBeH-
HbIX KOMMOHEHTOB WNK 3arps3HALWNX BELLECTB, MELLALUX onpeaeneHno (Hanpumep, NornowatoLume us-
nyyeHwe B TOM Xe QuanasoHe OMNWH BOIMH, YTO U TeCTUPYEMOE BELLECTBO).

9.2.1.5 Bce aKcnepuMMeHTbl, BKNK4Yast KOHTPOINbHbIE WM XOonocTble obpasubl, HeobxoanMmMo NPoBOAUTL, MO
KpaiHeh mepe, B AByX noBTopHocTAx. Oblee konuvecTBo 0bpasLoB, KOTOpble HeoOX04WMO MPUroTOBUTH,
MOXHO paccyuTaTth, UCMOoNb3ya TEXHUKY, NpuBedeHHyo B 9.2.1.11.

9.2.1.6 MeToabl OCHOBHbLIX MPeaBapUTENBHOINO U OCHOBHOMO 3KCNepumMeHTa 0ObIYHO OQWHAKOBLI, KpoMme
Tex cnyyaes, Korga ato HelenecoobpasHo.

9.2.1.7 Bo3gywHo-cyxue obpasibl noyBbl B36anTbiBaT TedeHne Hodn (12 yacos), npeliecTByOLWER
OHK akcnepumeHTa, ¢ 45 mn 0,01M pacteopa CaCIz. Mocne atoro gobaenAT roNOBHOW PacTBOP M AOBOOAT
obwumin obvem go 50 mn. Jobasnsaemblil 06bemM He gomkeH npesbiwaTts 10 % oT oblero KonuyecTsa NOYBEH-
Horo pactBopa (50 mn), 4ToBbl CBECTM K MUHMMYMY HapylleHWs B YCTAHOBUBLUEMCS 33 HOYb PaBHOBECUMU.
Monyyaemas KOHLEHTpauus BeLeCcTBa, HAaXOAALErocs B KOHTaKTe ¢ No4Bon (Cy), AOMmkHa, Mo KpanHen Mepe,
Ha ABa NopsAaKa NpeBblllaTh 3HAYeHWUs MMHMManbHOro Npeaena AeTekTMpPoBaHnA BbiIbpaHHOro aHannTu4ecko-
ro MeToga. 3To NO3BONUT NPOBECTU U3MEPEHNUS C HEOBXOOWMMOIM TOYHOCTBLIO Aa)e B Cry4ae CUMbHOW copbumn
(>90 %) n nocTpouTb No3xe M3oTepmy copbuun. Takke pekoMeHayeTcH, 4Tobbl nony4Yaemas KOHUeHTpauns
He NpeBbilLana NonoBWHbI pACTBOPMMOCTM UCCNEAYEeMOro BellecTBa.
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9.2.1.8 MNpuBegem npumMep pacyeTa KOHUEeHTpauWn ronoBHoro pacteopa. [NycTe npenen obHapyxeHus
aHanutmndeckoro metoga 0,01 mkr/mn n npomcxoant 90 %-Haa copbums. Toraa KOHLEHTpauua BellecTsa B pac-
TBOpE, YPaBHOBELIEHHOM C MOYBORN, AOMKHA ObITh Ha ABa nopsaaka Beiwe (1 Mkr/mn). Ecnu pelweHo nobaenats
K 45 Mn pacTBopa MakcMManeHO pekoMeHayemyto YacTtb (10 %), 3HA4MT, KOHLEHTpAaLMsa roNoBHOMO pacTeopa
JomkHa obiTe 10 MKF/MM, YTO B KOHEYHOM UTOre Ha Tpu nopsaaka bonblue Npegena AeTEKTUPOBaHUS.

9.2.1.9 Heobxogmmo nameputb pH BogHON a3kl 4o M nocne gobaBneHust pacTBopa MCCNenyemMoro
BeLLecTBa, TaK Kak aTOT napaMeTp CUMbHO BNMSeT Ha copbuuio, 0cobOeHHO MOHM3MPOBAHHLIX BELLECTB.

9.2.1.10 Janee npoBoaaT B30anTblBaHWE CYCMEH3UWU AN HacTynneHus pasHoBecus. Bpems ero HacTy-
NneHna BapbUpyeT B LUMPOKUX Npedenax, Ho 24 4yacoB 0BbIYHO 3aBeOMO JOCTATOMHO AN ero HacTynneHus.
Ha npegBaputensHOM aTane UccnegoBaHUs MOXHO NPOBECTU CEPUHD 3KCMIEPMMEHTOB C Ppa3HbIMW BpeMeHaMu
B3banTeiBaHWA, HanpuMmep, 4, 8, 24, 48 yacos. OgHako Bpemsa aHanusa MoxeT ObliTb TMOKMM B 3aBUCUMOCTH
oT rpaduka paboTbl nabopaTtopum.

9.2.1.11 CywecTByeT gBa cnocoba Ansi onpefeneHns UCCreqyeMoro BelecTsa B pactBope: napan-
NenbHbIA U CepPUAHBIA MeToabl. CneayeTt NogYepKHyThb, YTO NapannenbHblil Meton Gonee TpygoeMKui, HO Ma-
TemaTudeckas UHTepnpeTaunsa peaynsratos npoue. OfHako KOHeYHbI BbIOOp ocTaeTcs 3a uccnefoBaTenem,
KOTOpPLIA AOMKEH YYUThIBATL BO3MOXKHOCTUW WU pECYPChI CBOE nabopaTopuu.

(a) MapannensHell meTod. OBpasubl ¢ COOTBETCTBYHLLMM COOTHOLLEHWEM NoYvBa/pacTBoOp, NPUroTOBNA-
0T B TAKOM KOMMYECTBE, CKOMbKO OyaeT BblGpaHo BpeMEHHbIX MHTEPBANIOB AMS U3YHYeHUs KUHETUKK copbuun.
Mocne ueHTpudyrupoBaHusa U, ecnu 3To Heobxoanmo, pUnbTPoBaHWs, BogHas dasa 13 nepeoi Npobupku
aHanuanpyeTcs, ckaxeM, Yepes 4 yaca. To e NpoBoasaT Co BTOpOW npobupkoi Yyepes 8 4yacos, ¢ TpeTben —
vepez 24 yacan T. 4.

(b) CepunHbin metoga. MpuUroToBRSOT TONBKO OAHY NPOBUPKY (B OBYX MOBTOPHOCTAX) M Yepe3 onpeaenex-
Hble MPOMEXYTKW BpEMEHU PacTBOP LEeHTpUdyrpyrT U U3 xugkon dassl oTbmnpawT HeBONbLUYK anuKBOTY,
KOTOpasi HeMeAneHHo aHanuaupyeTcs. [lanbHenwn 3KCNepUMEHT NPOAOIHKAETCA C UCXOAHOW CycneH3anen.
Ecnun Heobxogmma ewe v counbTpaums, To nabopatopusi OoSKHa pacnonaratb COOTBETCTBYOLWMM obopyao-
BaHWeM Ans ounbTpaumMM MUKpokonudecTe pacteopa. PekomeHayeTtcs, 4Tobbl 06beM anukBoTbl He NMpeBbI-
wan 1 % ot obwero obbema pacTeopa, Tak YTobbl M3AMEHEeHWe COOTHOLLEHWs NoYBa/pacTBoOp, BNMSAOLEE HA
COpOLUMOHHOE paBHOBeCKE, He DbiNo OYeHb 3HAYUTENbHLIM.

9.2.1.12 MNpoueHT copbupoBaHHOro BewecTea (At,) paccunTbIiBaETCA ANS KaXXO0W TOYKM MCXOAA U3 Ha-
4YanbHOM KOHLUEHTpaLuKM BelecTBa B pacTBOPe U BEMUYMHBI KOHLEHTPaLUWUK, NONYYEHHON NOcne Kaxaoro spe-
MeHHOro UHTepeana. [lanee cTpoAaT rpaduK 3aBUCUMOCTHU At,_ OT BpeMeHu (pucyHok F.1 npunoxeHus F) c
Llenbio onpegeneHns ToYKU BbiXoda KpuBon copbumm Ha nnaTto. B Touke paBHOBECUA TaKKe paccyMThbiBaeTCA
koappuumeHT K ;. C ucnonsaosaHuem sHadenus K, nonbupaiwTt HeobxoaumMoe COOTHOLEeHMe NoYBa/pacTeop
(pucyHok 1) Takum oBpasom, 4Tobbl copbums Geina Beiwe 20 % (B noeansHom cnyyae 6onee 50 %). Bee He-
obxoanMble ypaBHEHWUS! U NPUHLKMBI MOCTPOEHUS NPUMBEAEHDbI B pasaene «[aHHble ¥ oT4eT» U npunoxeHuu F.

9.2.2 OnpepeneHne BpeMeHU aacopbLUMOHHOro paBHOBECHA M KONMNWYecTBa TeCTUPYEMOro Belye-
cTBa, agcopbupoBaHHOro Npu paBHOBECUU

9.2.2.1 Kak yxe ynomuHanoce B 9.2.1.12, rpacduk 3aBUCMMOCTH Aff OT BPEMEHW NO3BONSET onpenenvTb
HacTynneHne paBHOBECUA M KOMMYECTBO COpOMPOBAHHOrO BellecTBa B Touke paBHoBecus. PucyHkn F.1 n F.2
npunoxeHusi F gawT npMmMmepbl TakuMxX NOCTPoeHW. BpemMs paBHOBECUA — 3TO BPEeMS BbIXO4a KPMBOW Ha nnaro.

9.2.2.2 Ecnn ans HeKoTopblx 06pas3sLoB paBHOBECME TaK U He HAcTynuno, a obHapyXMBaeTcs yCTon-
YMBLIA POCT, 3TO MOXET ObiTb CNEACTBMEM COBOKYMHOCTM (haKTOPOB, Takux kak Guoperpagaunst Unu Kpau-
He meaneHHas auddysna. [ina ycTaHoBneHus sBneHnsa buogerpagauunmn, HeobxoaumMo NOBTOPUTL 3KCMNepu-
MEHT CO CTepunbHbIMU 0Bpa3uamu noyBkl. B Tom cny4yae, ecnv 1 nocne Takon NPOBEPKU, PAaBHOBECHUE He
JocTturaercsl, HeoBxoAMMO N3yYUTh OAHHOE SBMEHWE C LIENbK HAXOXOEHUS OPYrMX BO3MOXHBLIX BIIMSHOLUX
dhakTopoB. 3TO MOXHO NOMbLITATLCH CAenaTb, U3MEeHAR TemnepaTtypy, BpemMs B30anTbiBaHWS UM COOTHOLE-
HWe no4ysa/pacTBop. B KOHEYHOM MTOre pelleHue O NPOAOIKeHUN UCCMNefoBaHus, HeCMOTPS Ha BO3MOXKHbIE
OLWNBOKM B OOCTUXKEHUN PAaBHOBECUA, OCTAETCA 3a UccnegoBaTenem.

9.2.3 AacopbuuAa TecTUpyeMoOro BelLeCcTBa Ha NOBEPXHOCTU NOCyAbl U ero cTabUnbLHOCTL

9.2.3.1 HekoTopasa nHdopmMmaumsa o ctabunsHOCTM BELWECTBa W ero copbumn Ha cTeHKax nabopatopHomn
nocyakel MoxeT BbITb NONy4YeHa 13 aHanu3a KOHTPonbHbIX 06paauos. Ecnv obHapyxeHHaa noTepsa cocTasns-
eT bonblle cTaHOAApPTHOM OLWWBKM BbIOpaHHOrO aHanNMTUYeCcKoro MeToda U3MepeHns KOHUEeHTpauuu, To abu-
oTMyeckas gerpagaums u/mnu copbums Ha cTeHKax Mocydbl OOMKHbI ObiTb HeNMpeMeHHO y4yTeHbl. PasHuua
Mexay 3TMMK ABYMS SABMEeHUsMKU MoXeT ObiTb onpedeneHa TwaTenbHbIM MPOMbIBAHWUEM CTEHOK MOCYAbl NOA-
XOOALWMM pacTBOpPUTENEM C NOCMEAYIOWWM aHann3oM nony4YyeHHoOn xuakoctu. Ecnu copbuust He oBbHapyxe-
Ha, 3HayuT, BeWecTBo crnocobHo k abuoTuuyeckon gerpagauun. Ecnn copbumna nmeet mecto, Heobxogumo
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NOMEHATb MaTepuan, U3 KoToporo caenaHa nocyga. OgHako gaHHble Mo copbuMy Ha CTeHKax COCYdOB He
MOryT BbITb NepeBefeHbl HAa 3KCMEPUMEHTbI C NMPUCYTCTBMEM MOYBbI, TAK KaK ee NpUcyTcTBUe 0BbIYHO 3HAYK-
TENbLHO CHWXKAET Takylo copbumio.

9.2.3.2 [ononHuTenbHas MHdopMaumnsa o cTabunbHOCTW BelecTBa MOXET ObiTb NOMyYyeHa pacyeToM Mac-
coBoro f6anaHca UCX0OQHOro BeLlecTBa C TeYeHWEM BPeMeHW. 3TO 03HaqaeT, YTo M BogHas hasa, U NOYBEHHbIN
3KCTPAaKT, U CTEHKWU COCYLOB AOMKHbI ObITh NpoaHanuanpoBaHsl. PasHuua mexay maccaMuy cknagbiBaeTcs 1 nony-
YeHHas CyMMa Macc MCcnefyeMoro BellecTBa B BOOAHOW dhase, NOYBEHHOM 3KCTPaKTE M Ha CTEHKaxX Nocyabl 3K-
BMBareHTHa Macce pasnoXUBLLErocs, W/Unu ucnapyBLLErocs, /Unn HeaKcTparmpoesaHHoro BellecTsa. [insa onpe-
geneHunsi maccosoro banaHca copbunoHHOEe paBHOBECKE JOMKHO OblTh JOCTUMHYTO B TEHEHWE 3KCNEPUMEHTA.

9.2.3.3 Pacyet maccoBoro banaHca OomKeH NpoBoAMTLCH Ans obeux Movye Ons OOHOro TAKOro COOTHO-
LeHMs noYBa/pacTeop, koTopoe obecnednsaeT copbumio bonee 20 %, a B nyywem cny4ae Gonee 50 %. Korga
3KCMEPUMEHT MO OnpefeneHnio COOTHOLUEHWS Mo4YBa/pacTBOp 3aBeplueH, UCCredoBaHne NPOAOMKaeT aHanums3
nocnegHero obpa3sua noyBeHHon cycneHauu (48 yacor). BogHyto dhasy otaensoT ueHTpudyrupoBaHueM 1, ecnu
Heobxoaumo, puneTpyioT. [Nocne yaaneHus BOAHOW hasbl, HACTOMBLKO MNOMHO, HACKOMLKO 3TO BO3MOXHO, K MOYBE
£00aBnaT pacTBOPUTENL C BbICOKOWM 3KCTparupykLwen cunoi (KoadpuLmneHT 3KCTpakumm, No KpanHen mepe,
95 %). PekomeHnayeTca caenatb OBe nocnefoBaTtenkbHble 3kcTpakuuu. KonnuecTso nccregyemoro BellecTsa B
MOYBE M HA CTEHKAaXxX Cocyada OnpenensitoT, U pacCYMThIBAT MaccoBkil banaHc [ypaBHeHue (10) B pazgene «[aH-
Hble 1 oT4YeT»]. Ecnv oH nonyyaetcsa meHee 90 %, nccnegyemoe BELLECTBO CUMTAETCS HECTAOUNBHLIM B TEYeHUe
skcrnepumeHTa. OQHAKO SKCNEPUMEHT MOXET BbITh MPOJOIIKEH, MPUHUMAsA NPU KOHEYHOM pacyeTe 3TOT YCTaHOB-
NeHHbI akT. B TakMx cnyyasx pekoMeHayeTca aHanM3upoBaTh Kak BOAHYH, Tak U TBepAyto dhasy noysbl.

9.3 Ctagua 2. KWHeTMKa agcopbumm Npu oAHOW KOHUEHTpaLun TeCTUPYEMOro BellecTBa

9.3.1 UcnonbayT NATh pazHeix noyvs. Kputepun otbopa npueeneHsl B Tabnuue 1. PekomeHayeTcs, YTo-
Obl cpean aTUX NoYB ObiNKM TakKe HEeKOTOPbLIe UMW BCE MO4YBLI, KOTOPbLIE UCCNeaoBany Ha npeaBapuTerbHOM
aTane. B aTom cny4ae gns 3TUX NoYB NOBTOPATH BTOPOW 3Tan UccrneqoBaHusa HeT HeobxoanumocTu.

9.3.2 Bpems paBHOBECUS, COOTHOLLIEHWE MoYBa/pacTBoOp, Maccy noYBeHHoro obpasua, 06bem 1 KOHLEH-
Tpauui pacTBopa, KOHTaKTUPYIOLLEro € NMOYBOM, BbIBMpAalOT NCX0AA U3 pesynbTaToB NpeaBapUTenbHbIX UCCre-
OoBaHWW. AHanu3bl )XenaTenbHO NPoBOAUTL cnycTa 2, 4, 6, 8 u, ecnu BoamoxHo, 10 1 24 yaca. MakcumansHoe
BpeMSA aHanunaa MoXHO OOBECTU U 0 48 YacoB, ecnu Ans BellecTBa XapakTepHo AONroe yCTaHOBMNEeHWe paB-
HoBecus. OOHaKo yKasaHHbIe 3Ha4eHWs BpPEMEHHBIX MHTEPBANoB MOXHO M3MEHSITb N0 CBOEMY YCMOTPEHMIO.

9.3.3 Bce 3KkCcnepuMeHThl (M C MOYBOIA, M C paCTBOPOM) AOMKHbLI MPOBOAUTLCS, MO KpalHen Mepe, B ABYX
MOBTOPHOCTAX, 4YTOObLI MMETb BO3MOXHOCTb OnpenenuTb BapuabenbHOCTb pesynstatoB. Bo Bcex askcnepu-
MeHTax napannenbHO UCCeayHoT eLle M «xonocTon» obpasel, cogepalwuii Tonbko noysy u 0,01M pacTtBop
CaCl,. Ero Bec 1 06bem JOMmKHbI ObITh MASHTUYHBLI OCTanNbHLIM 06pasuaM. KoHTponeHbIM o6pasel, CoCToALLMIA
TOMNBKO M3 pacTBOpa Uccnegyemoro Bellectsa (0e3 noYBkl), UCcregytoT cxogHbiM obpasom, 4Tobbl NpegoTepa-
TUTb Pa3HOro poaa HeoxunaaHHocTK. MiccnenoBaHWa NpoBOAAT cnocobom, onnucaHHbiM B 9.2.1.7—9.2.1.12.

9.3.4 lMNpoueHT copbMpoOBaHHOTO BeLLEeCTBa B KaX[4oW BPeMEeHHOW ToYKe Ar,— W/VNn Ha Kaxaom BpeMeH-
HOM WHTepBane Ar,- (B 3aBMCMMOCTW OT HYKO WCCMeLOBaHMA) paccyMTbiBAKT W OTKagbiBaloT Ha rpaduke
3aBMCUMOCTHK copbumm oT BpeMeHUn. KoadduumneHT pacnpeaeneHus Ky @ Tarke KoapuuneHT pacnpegene-
HWUA, HOPMUPOBaHHbIW MO yrnepoay K, ., Takke AOMKHbI ObITe paccynTaHsbl.

9.3.5 PesynbTaThl M 06CcyXaeHMe TecTa MO KMHETUKE aacopbummn

9.3.5.1 JluHenHoe ypaBHeHwe copbumn (1 ero koadduuneHt K,) 06biYHO 4OCTATOYHO TOYHO OMWCHI-
BaeT copbunoHHoe noBegeHne BewecTBa [35], [78] n ero mobunbHOCTL B no4vse. Hanpumep, BewecTtea ¢
Ky = 1 Mn/r 06bl4HO O4eHb MOBMNbHBI. Knaccnukaums MobunbHOCTM BELWECTB, 6a3npyoLLascs Ha 3HaYeHUn
napamertpa K., 6bina paspaborana McCall et all [16]. Kpome Toro, cywecTByeT Takke knaccugukauus cno-
cobHOCTM BellecTBa K BbIMbIBaHUIO, Dasupytowanca Ha cooTHoweHun mexay K, v DTS0 [32], [79].

9.3.5.2 Kpome Toro, y4nTbiBas MorpewwHoCcTs aHanuaa, 3Ha4eHns koapduumnernTta K, meree 0,3 mn/r He
MoryT BbiTb OnpegeneHbl ¢ NPUEMINEMON TOYHOCTBH MO M3MEHEHWI0 KOHLEeHTpauWW BellecTBa B pacTBOpe
Jaxe npu camoM npeanoyTUTENbHOM COOTHOLEeHWMM noyea/pacteop 1:1. B Takux cnydasx pekomeHOyeTcs
aHanuavpoBaTb 06e hasbl.

9.3.5.3 B coOTBETCTBMM C BbILLECKa3aHHbIM peKoMeHAyeTcs, YTobbl nccnegosaHve agcopbumm n nose-
[eH1A BelecTBa B nNoyBe 6biNo NpogormKeHo NOCTPoeHneM n3oTepMbl PpeHanuxa, Ans KOTOPOW BO3MOXHO
TO4YHOe onpegenexve K, npy noMoLm NnpuBeAeHHOro B AaHHOW MHCTPYKUMK MpoTokona. ToyHoe onpeaernexHve
BO3MOXHO, €CNV Npu NepemMHoXeHnn K, n COOTHOLLEeHWs noYBa/pacTBop nonyyaerca senvuuHa > 0,3, ecnu
n3amepsaT ybbink KOHUEHTpauun B Xuakon dase (Henpsamoin metog) unu > 0,1, ecnu uccnegytot obe dasbl
(npamon meTopn) [61].
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9.4 Ctagua 3. UsoTepmbl agcopbumnm, KWNHETUKa gecopbunn U n3oTepmbl gecopoumm

9.4.1 N3oTepmbl agcopbuumm

BbibupatoT nATb 3HAYEHWIA KOHLEHTpaUWW TeCTUPYEMOTO BELLECTBA, KenaTerbHO MOKpbIBaKLME WH-
TepBan B ABa nopsaka. KoHueHTpauun BellecTBa criegyeT BbiOvMpaTh C Y4eTOM ero pacTBOPMMOCTW M BO3-
MOXHOCTW WX OMNpefeneHusa nocne HacTynrneHws paBHoOBecus. B TedeHMe BCero SKcnepumMeHTa LOM¥HO
nogdepKvMBaTbCA OAMHAKOBOE COOTHOLWEHMe noyBa/pacTBop. AACOPOUMOHHBIA TEeCT MPOBOAAT COMMacHo
9.2.1.2—9.2.1.11 ¢ TOA NUWb pasHULEN, YTO aHanu3 NPOBOANTCA TOMbLKO OOMH pa3 Nno UCTEYeHUM BPEMEHMU
HacTynneHWs paBHOBECUs, ONpedeneHHoro paHee Ha BTOpPOM aTane nccnegosaHus. Konnyectso BellecTsa
B pacTBOpE ONpeaensiT v Mo ero ydbinv B pacTBOPE paccYMThIBAKOT KONMMYECTBO aaAcopbMpoBaHHOro NoYBON
BeLlecTBa (MOXHO BOCMOMb30BaThCA TakKe M NPsiMbIM MeTO4oM onpedeneHuns). CTposT rpadiuk 3aBMCMMOCTH
PaBHOBECHOWM KOHLEeHTpauMy BellecTBa B pacTBOpe OT KONMMYecTBa BellecTBa, copbupoBaHHOro eguHuLen
Macchkl NMoYBbl (CM. pa3gen «[JaHHble 1 oTYeT»).

9.4.2 Pe3ynbTaTbl NOCTPOEHUA U30TEPMbI agcopbuumn

Cpenu Bcex matemaTMyeckux Mogenein copbuum nsotepma PpenHanvxa ynotpebnsaercs Hambonee va-
cto. bonee nogpobHy MHbopMaLKMo 0 COpBLMOHHBLIX MOOENAX MOXHO HanTW y aBTopoB [41], [45], [80]—[82].

BaxHo: CrieayeT ynoMsiHyTb, 4TO CpaBHMBaTL BenuUnHbl K (koadduumeHT agcopbuun ®penHanuxa)
O pasHblX BeLecTB BO3MOXHO, TOMbLKO €Cnu OHW NpUBEeAEeHbl B OOUHAKOBLIX eAuHULax uaMmepeHus [83].

9.4.3 KuHeTuka gecopbumum

9.4.3.1 Lenbio gaHHOro akcnepumeHTa sSBNAETCH onpedeneHve, copbupyeTtcs nu nccnegyemoe Bellle-
CTBO No4BON HeobpaTumo. [laHHas MHOPMaLUWs OYeHb BaKHA, Tak Kak Aecopbuus Mrpaet O4YeHb BaKHYH
ponb B NOBeAeHWW BeLLecTB B no4vse. bonee Toro, 4ecopbUnOHHbIE AaHHbIE YAcTO MCMOMb3YHKT ANdA pacyeTa
BblLLENa4YMBaHnA M NNOCKOCTHOrO CMLIBA NPW NOMOLLM MaTeMaTudeckoro MogenupoeaHus. Ecnu gecopbuu-
OHHElE UccnedoBaHus BygyT NpoBoAMTLCS, TO PeKOMeHAYeTCH, YTODbI IKCMEePUMEHT, OMUCaHHbBIA HUXe, Bbin
npoBefeH AN KaxdoW cucTeMbl, NS KOTOPOW BO3MOXHO TOYHOE onpefefeHue B npouecce UccneoBaHus
KUHEeTMKN copbunn.

9.4.3.2 Tak e Kak M B cry4yae KMHeTuKM copbuum, cyllecTByeT OBa MeToga WUccnenoBaHus: napan-
NenbHbIA U CepUAHbIA MeToabl. Bbibop 0aHOM M3 NpPUBEAEHHBLIX HWXE METOOUK 3aBUCUT OT BO3MOXHOCTEN
aKCnepuMeHTaTopa, ncxoasa U3 uMmeloLwmxcs pecypcos 1 obopygoBaHua. CnegyeTt MMeTk B BUAY 3aMevaHus,
coenaHHuble B 9.2.1.11.

(a) NMapannenbHbll MeTon. M3 Kaxgol noyBbl, ANA KOTOPOW ObiNO MPUHATO pelleHWe NpPOBECcTW WC-
cnefoBaHue KMHETUKWM Aecopbuuun, roToBAT o6pasybl ¢ COOTBETCTBYOLLMM COOTHOLLEHWEM Mo4YBa/pacTBop B
KONMUYecTBE, PaBHOM KONUYECTBY BPEMEHHbLIX MHTEPBAmNoB, BbibpaHHbIX ANA NpoBegeHnsa UCNbITaHus. Jlydie
BCEro, ecrnuv 310 ByayT Takue Xe MHTepBanbl, Kak U npu udydeHnn agcopbumm. OgHako nonHoe BpeMs 3KC-
nepyMeHTa MOXeT BbiTe YyBENMYEHO, ecnu Heobxognmo, 4ToObl yCTaHOBUNOCH AecopBbUnoHHOe paBHOBECHE.
Bo Bcex akcnepuMeHTax napannensHo MCCNeayloT elle U «XonocTon» obpasel, coaepXalluil TONBKO Mo4vBy
u 0,01M pacteop CaCl,. Ero Bec u 06bemM AOMmKeH GbiTb MAEHTUYEH OCTanbHbIM 0Bpasuam. KoHTponbHbIHA
o6pa3sel, COCTOALLMA TONBKO U3 pacTBOpa MccneayemMoro BellecTBa (6e3 noyssl), Takke NpoBOgAT Yepes BCe
cTagum uccnenoeaHus. Bce noyBeHHbIe cycneH3umn B3banTbiBaOT 40 JOCTMXEHUSA COPOLIMOHHOIO paBHOBECUSA
(cnocobom, npuBedeHHbIM paHee). [lanee BogHyw asy UeHTPpUGYrMpyoT W OTOENAKT HACTOMbLKO MOJHO,
HaCKOMbKO 3TO BO3MOXHO. M3BredeHHyo pasy 3ameHsoT B kaxaoin npobupke Ha 0,01M pacteop CaCl,, He
cofepxallmin uccnegyemoro Belllectea. CycneHsuun B3banTbiBaloT BHOBE. Pa3y 13 nepBoi npobupku muccne-
OYIOT, JONYCTMM, CNycTa 2 Yaca, U3 BTOpoi — Yepes 4 yaca 1 T. 4. 0o Tex nop, Noka He ycTaHoBUTCcA gecopb-
LUWOHHOE paBHOBECHE.

(b) CepuiHbin meTog. Nocne akcnepumMeHTa No U3yYeHWH KUHEeTMKU agcopbumun, cMech LeHTpudyrin-
PYIOT ¥ YAANSIOT XUAKYI0 asy. YaaneHHyo dasy samelaioT Ha Takon e obbem 0,01M pacteopa CaCl,, He
cofepxallero uccnegyemoro Belectea. CycneH3un B3baNnTbIBAKOT BHOBL 40 OOCTUXKEHUSA OeCOpBLMOHHOro
paBHOBecKs. B TeueHWe aToro nepuoaa yepes BbiIGpaHHble NPOMEXKYTKW BpeMeHU dhasbl pa3fensitoT LeHTpu-
dyrupoBaHnem 1 oTbnparT 13 BOAHOW (pa3bl HEDOMLLIYK anWMKBOTY U HEMEANEeHHO ee aHanuaupytoT. Obbem
anuvKBOTbI He JorkeH npesbiwarts 1 % oT nonHoro obvema pacTeopa. Bo n3bexaHne MamMeHeHUs COOTHO-
LIeHUA noYsa/pacTBop M3BNeYeHHbI 06bem anuksoTel socnonHaT 0,01M pacteopa CaCl,. BabanTeiBaHune
NpogoMmKarT A0 HACTYNMeHWs CreayLwero BpeMeHHoOro MHTepeana.

9.4.3.3 MNpoueHT gecopbupoBaHHOIO BeLEeCcTBa B KaX40oN BPpeMEeHHON Touke fo W/MNKU Ha KaXXgoM Bpe-
MeHHOM MHTepBane DNj (B 3@BUCUMOCTM OT HYX[J UCCNEeN0BaHWSA) PAaCCYMTLIBAKOT 1 OTKNAaAkLIBaloT Ha rpaduke
3aBucumocTu gecopbuum ot BpemeHn. KoadbduumneHT gecopbuum K, ., TakKe paccunTbiBAKOT B TOYKE PABHO-
Becus. Bce HeobxoguMmble ypaBHEHUA NpuBedeHbl B pasgene «[aHHble 1 oT4eT» UM npunoxeHnu F.
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9.4.4 Pe3synbTathl 3KCNEPUMEHTa NO AecopbUMOHHON KUHETUKE

OB6bI4HO rpadMkn 3aBUCUMOCTKW NpoUeHTa aacopbunm 1 npoueHTa aecopbunm BeLlecTBa OT BpeMEHM
MOKa3bIBAKT XapakTepucTuKy 06paTMMOCTK 3TOro NpoLecca, Aaxe ecnu AecopbUunoHHOe paBHOBECUE HACTY-
naeT B ABa pasa nosxe, 4yem agcopbunoHHoe. Ecnu obwasa gecopbuua coctaenseT bonee 75 % oT obLuei
aacopbuuu, agcopbums cunTaetca obpaTtumon.

9.4.5 U3oTepmbl gecopbuun

W3oTtepmy gecopbumm dpeiHanMxa onpeaensioT AMs NoYB, UCNOMb30BaHHbIX B M3y4eHun agcopbumu.
[ecopbuUMOHHbIA 3KCMEepPUMEHT NPOBOAAT NO CXeme, NpuBeneHHon B pasgene «KuHetuka gecopbunn» (9.4.3)
C TOW NULLb pasHULEeni, 4TO aHanua BOOHON a3kl NPOBOAAT TONLKO O4WMH pas B TOYKe AeCOpBLMOHHOMO PaBHO-
Becusl. PaccunTbIBaOT KoNM4YecTBO AecopbupoBaHHOMO BeLLECTBA, a CoAepXaHWe TeCTUPYEMOro BelllecTRa,
ocTaBLllerocs CopbMpPOBaHHLIM, PACCYMTLIBAKOT Kak (YHKLMIO OT COO4epKaHWsa BeLlecTBa B paBHOBECHOM pac-
TBOpE (pasgen «[daHHbie 1 oT4eT» U npunoxeHne F).

10 OaHHBbIe n oTYyeT

AHanuTudeckne gaHHble nNpeacTaBnsioT B Buae 1abnuy (npunoxexve G). Takke NnpuBogaT UHAMBUAOY-
anbHble U3MEPEHUs U pacyeTbl CpedHUX 3HadeHui. M3oTepmbl agcopbunK NpeacTaBnalT B rpaddMyeckom
Buae. PacyeTbl npoBoasT, kak onucado B 10.1.

B DaHHbIX nccrnegoBaHuax rnonaraetcd, 4to 1 mn sogHoW dpasel BecuT 1 1. [ToaToOMy COOTHOLIEHWE MNO-
yBa/pacTBOp MOXKET ObITb yKa3aHo B I/T UNM B /MM, YTO 34eChk MO CYTU OOHO U TO XKe.

10.1 Aacopbuun

Apacopbuwnio Af'_ OnpeaensarT Kak NpoueHT agcopbupoBaHHOro BeLLECTBa B Ka)XOoN BpeMeHHON To4ke,
M ecriv BeLLecTBO CTabuNbHO U He ocedaeT Ha CTeHKax MocyAbl, TO pacCcyYUTbIBAETCH ANS KaX4oro BpeMeHU
no ypasHeHuto (3).
ads
A = w(%) ’ (3)
! mo
roe Ar,- — NpoueHT copbuun BO BpeMeHHOW Touke t;, %;
mgds (t;) — macca copbrpoBaHHOTO MOYBOW BELLECTBA K MOMEHTY BPEMEHM ;, MKT;
Mg — Macca uccrnefyemoro BelecTsa B Havane aHanusa.
JetaneHas nHdopmauns no pacyety Aff Ons napannensbHoro v CepyiHOro MeTofoB NpUBEAEHa B NMpu-
noxexmu F.
KoadhduumeHnt pacnpepenexunst K; — 370 COOTHOLIEHME MEXOY KONMWYECTBOM BellecTsa B TBEPAOM
dase 1 ero cogepaHMem B paBHOBECHOM pacTBope.

_C3%(eq) _ mE™(eq) Vo (o 7). @)

d = _ads T __ads ) )
a5 (eq) mig°(eq) Msoi
roe ngs(eq) — cofepXaHue aacopbupoBaHHOro NoYBOo BELLLeCTBa B TOYKE PaBHOBECUA, MKI/T;

ngs(eq) — MaccoBasl paBHOBECHas KOHLEHTpaLUWs BellecTsa B pacTBope; NpM pacdeTe Heobxoaumo
NPWHUMAaTEL BO BHMMaHWe peaynsTaTbl, NonyyYeHHble NPU UCCRNeaoBaHMM «XONOCThIX» 06-
pasLoB, MKF/MM;

mgds(eq) — macca copBrUpoBaHHOMo NOYBOK BELLECTBA B TOUKE PABHOBECUSA, MK,

mggs (eq) — Macca nccnegyemoro sellectsa B paBHOBECHOM pacTBOpPe, MK,

Mg,y — Macca TBepAoi hasbl NoYBbI, T;
Vy — obbem paBHOBECHOrO pacTsopa, Mil.
CooTHolueHve Mexay A, n Ky onnceiBaeTcs CrieayiolumM ypaBHeHueM:

_ A W 8 o]
Kd_(1OO—Aeq) Msoil (CM ' ) ©

roe Aeq— npoueHT a,D,COp6MpDBaHHOFO BelleCTBa B TOYKeE paBHOBECKA, %.
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KoadppuumeHT copbumnm K., HOpMUPOBAHHLIA MO YIMepoay, 3aBucuT oT K 1 cogepaHus OpraHnyecko-
ro yrnepoga cnegytoLum obpasom:
100 ( 3 _1)
= —— (CMT T,
¢ 4 %oc

rae %0c — cofdepaHue B No4YBe OpraHuMYeckoro yrnepoga, %;

Koe — KO3hUUMEHT, BENUYMHA KOTOPOrO OTPaXaeT, B OCHOBHOM, ruapodobHble B3anmooencTeus
Mexay uccnegyemMblM BELLECTBOM WU OpraHMYecKM BeLLLeCTBOM B MoYBe UMW JOHHbIX OTINOXEHK-
ax. AgcopbUMOHHas eMKOCTb 3TUX KOMMNOHEHTOB KOPPENUPYEeT C CoAepKaHneM OpraHu4ecKoro
BellecTBa B TBepaon hase copbeHTa [7].

Takum obpasoM, 3TOT KO3DULMEHT CUMBHO 3aBUCUT OT cneunduHecknx CBONCTB pPasnu4HbIX pakuuii
ryMyca, 3Ha4nTenbHO OTNNYAKLWMXCS N0 COPOLMOHHON EMKOCTM, a TaKXKe Mo CTPOEHUID, MPOWUCXOXOEHUO U T. A.

Ko (6)

]

10.2 U3oTepmbl agcopbunn

N3oTepma apcopbummn ®peiHanmxa nokasslBaeT COOTHOLLEHWE MEXAY KONMM4ecTBOM aacopbupoBaHHO-
ro BeLLeCTBa U ero KOHLeHTpaL1en B pacTBope B TOUKe paBHoBecus [8].

[ns kaxaoi TecToBoil NpoGMpKU paccHMTLIBAOT KONWYECTBO BeLecTBa, cCoOpbupoBaHHOIO B pesynbsraTte
3KCNepuMeHTa [ngs(eq), nHoraa elle obo3Ha4aloT kak x/m). MNpeanonaraeTcs, 4TO paBHOBECWE HACTYNUMO U
3Ha4eHve ngs(eq) SIBMSIETCS PABHOBECHOM BENMMYUHON:

ads Gy —C295 (g} V.
ngS(eq): m® (eq) :( 0~ Caq ( )) O(Mr-r71)
Msoif Msoit

(7)

YpaBHeHuWe n3oTepmMbl PpennHanuxa (8):

Gos (eq)= K29 -C:gs ((eq))% (MF : r_1) (8)

B NIMHEWHOW hopMe:
logC2% (eq) = logKE? + % logC33* (eq), (9)
rae KEdS — KoaduumeHT PperHanuxa; u3MepaeTca B MN/T Tonbko Koraa 1/n = 1, B ocTanbHbIX crny4asix

(mkr1=1n - ptin g =1y,
n — koadppuuneHt perpeccun. OBbIYHO koadhbdmumeHT 1/n HaxoguTtcs B wHTepsane 0,7—1,0,
yKasbiBasa Ha TO, YTO 3aBMCUMOCTbL HYacTO UMEET Crnerka HeNMMHENHbIN XapakTep.

Mo ypaeHeHusam (8) u (9) cTpoaT rpacuky, 3HadeHns Kg n 1/n paccumnTbIBaIOT, UCMOMb3Ys PErpecCuoH-
HbI aHanus rpadmka ypaeHeHus (9). MNpumepbl Taknx rpayKoB AaHbl HA PUCYHKe 2.

Casoil 109C 4501

Caw logC

PucyHok 2 — HopManksHbIA U TnHeapu3oBaHHLIA rpadoukn n3otepMm OpeiHanmxa

10.3 BanaHc macc

BanaHc mMacc paccuUMThbiBAlOT Kak MPOLIEHT BellecTBa, OCTaBLIErocs nocrne aacopbuUOHHOTO 3Kcne-
pPUMEHTa OT Ha4yanbHOro KonMM4yecTea BellecTBa, BBeOeHHOro B 9KCNepUMEHT.

ObpaboTka OaHHLIX HECKOMbKO OTNWYAETCA B 3aBMCUMMOCTU OT CBOWCTB pacTsoputens. B cnydae wc-
Monb30BaHWs pacTBopUTEns, CBOBOOHO CMELLVBAaILLErOCs C BOLON, KONMUYECTBO 3KCTParMpoBaHHOIO BeLle-
cTBa MoXeT BbITk paccunTaHo, Kak npueeneHo B noapasaene «Jecopbuna». Ecnv pactBopuTerns He CMeLL -
BaeTCA C BOAOW, pacyeT KoNMYecTsa U3BMNeYeHHOro BelllecTBa JOMKeH ObiTh NMPOU3BEIEH.

12

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 16 /40
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-33060-2014



https://gostexpert.ru?utm_source=pdf&utm_medium=67559
https://gostexpert.ru/gost/gost-33060-2014?utm_source=pdf&utm_medium=67559&utm_term=page

rOCT 33060—2014

BbanaHc macc paccH1UTbiBAKT CneayrLwnm O6DE130M — TEPMWHOM Mg oBo3HavarT CyMMYy Macc BeLle-
CTBa, 9KCTparmpoBaHHOIo M3 NO4YBbl U CMbITOIO CO CTEHOK NOCYAbl OpraHM4YeCKMM pacTBoOpUTESTEM!

(Vrec ' ngs (eq) + mE) -100

B= Vo Co (%), (10)

roe MB — 6anaHc macc, %;
mg — obuas Macca BellecTBa, 3KCTParpoBaHHOTO U3 NOYBbI M CMbLITOFO CO CTE@HOK MOCY/Abl B ABa 3Tana,
MKT;
C, — HavanbHas MaccoBas KOHLEHTpaLus BelecTsa B pacTBOPE, KOHTaKTUPYIOLLEM C NOYBOW, MKI/MI;
V, — obbem cynepHaTaHTa, BBEAEHHbIN Nocne aacopbunoHHoro Tecta, mi.

10.4 Oecopbuusa

[ecopbuuio onpeaensalnT Kak NpoUeHT gecopbupoBaHHOro BeLLecTBa OT NpeasapuTensHo copbupoBaH-
HOTO B YCINOBUSAX 3KCMEpUMEHTAa:

des
m t;
b, =72 () 100(5), (1)
mg™ (eq)
roe Dr,- — MNPOUEHT Aecopbunn BO BpEMEHHOW TouKe t;,%;

mggs (tf) — macca AecopbnpoBaHHOTO U3 NOYBLI BELLECTBA K MOMEHTY BPEMEHM B, MKT;

msads(eq) — macca Uccnegyemoro BelllecTsa, NpeaBapuTensHO copBrpoBaHHOTO NMOYBOM, MKT.

JetaneHasa uHdopmaLuns no pacyety Dt,, ONS napannensbHoro U CepunHOro MeToqoB NpPUBEAEHA B MpU-
roxeHun F.

KoathdhmumeHT fecopbumn K, . B YCIIOBUAX IKCMEPUMEHTA — 3TO COOTHOLLEHNE MEXY KONMMYeCcTBOM
BellecTBa, OocTaBLlerocs B cOpbUpPOBAHHOM COCTOSIHMW B MOYBE, MU MACCOBOW KOHLEHTpaunei BellecTBa B
pacTBOpe B TOYKe AecopbUMOHHOrO paBHOBECUA.

ads ads
mg" (eq) - Maq (eq) Vi 3 1
Kdes = e - o] ¥ g Y (12)
maq” (eq) Mgy
roe Kyes — KO DUUNEHT necopbumu;
mggs(eq) — 06LWwan macca oecopbrpoBaHHOrO M3 NOYBbLI BELLECTBa B TOUKE PABHOBECUS, MKT,

VH{eq) — obwmit obbem xuakon (asbl, KOHTAKTMPYIOLLEN C MOYBOW B IKCMIEPUMEHTE MO KWHETUKe
pecopbuun, mn.

des
YkasaHue, KaK paccuutate Mgg (eq) , 4aHo B npunoxeHun F nog 3aronoskom «[Jecopbumnsa.

3ameuaHue. Ecniu a,D,COpﬁLI,VIOHHbIﬁ TecT Obin npoeefeH C UCNolb30BaHUEM MNapannenbHOoro Mmetoga
nccrnegoBaHuA, To VT COOTBETCTBEHHO OOITKeH OblTb 9KBMBANEHTEeH VO‘

10.5 U3oTepmbl gecopbuumn

W3otepma gecopbummn GpeiHanmxa nokassiBaeT COOTHOWEHWE MEXAY KOMUYECTBOM BeLLecTBa, OCTaB-
lwumcs aacopbupoBaHHbLIM NOYBOM, W KOHLEHTpaUWed BELLeCTBA B pacTBOpe B ToUke AecopBUMOHHOro pas-
HoBecwma (12).

[na kaxaoi npobupkn cofepxaHue TeECTMPYEMOro BeLLecTBa, OCTaBLUIErocs B NoYBe, paccHMTbIBAKOT Kak:

ads des
mg™ (eq) - m3g° (eq)
d s a -1
Cs°(eq) = : : (MF- r ) (13)
Mggj
m,ﬂes PAaCCYMTLIBAKT Kak:
des _ . des v{) A
Magq (eq) = mp VF Maq (mr) (14)
r
roe Cges(eq) — cofepXaHue TeCTUPYeMOro BelllecTBa, OCTaBLUErocH B MoYBe B TOWKE paBHOBECUS, MKI/T;
mges(eq) — MaccCa BeuwlecTBa B pacTtBope, onpeageneHHas aHannTUu4eCckn B TOYKE PaBHOBECKA, MKT;
13
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m‘gq — Macca TecTnpyemMmoro sellecrtsa, OCTaBLUAACA B a,EI,COp6LI,VIOHHOM paBHOBECHWN N3-3a He-
MONHOTo 3aMelleHnd pacTtBopa, MKr;

ads(eq) — Macca TecTMPYEeMOro BELLEeCTEa B PaBHOBECHOM PacTBOPE, MKT.

V -V
0

roe VrF — 0b6bem pacTeopa, oTOMpaemMoro Ana U3MepeHns KOHLEHTpaLU M uccregyemMoro BellecTsa npu ge-
cOpOUNOHHOM PaBHOBECHUW, MIT;
Vp — obbem cynepHaTaHTa, yaaneHHoro n3 npobupku nocne aacopbunOHHOMO 3KCMepUMeHTa U 3ame-
HEeHHOro Ha aHanoruyHbii o6bem 0,01M CaCIz, M.
HecopbunoHHas nsotepma OpenHonuxa:

i
CeS (eq) = KEO® Cdes( q)E(mr-r‘1). (16)
B nuHenHon dopme:
logCZe® (eq) = logKZes + —-log Cdes( q). (17)
rae ngs — koadhdpuumneHT gecopbunn PperHannxa, Mn/r;

n — ko3 PUUMEHT peErpeccuu;

ngs (eq) — MaccoBasi paBHOBECHAS KOHLIEHTpaLMA BELLECTBa B pacTBOpe npu AecopOLUMOHHOM paBHO-
BECUU, MKI/MIT.
des
I'Icz ypaeHeHusaM (16) n (17) cTpoaT rpadpuku v sHadyeHns KE°S n 1/n paccumnTeiBalOT, MCMOMb3ys perpec-
CMOHHBIA aHanu3 rpadpmka ypasHeHus (17).
3ameyaHue. Ecnu nokasartenb CTeneHy B ypaBHEHUSX n3oTepM copbumm n gecopbummn 1/n paseH 1, T0
KoahpuumMeHTbl PpenHgnuxa Ka‘ds W K"'es 9KBMBAINEHTHbI KOHCTaHTam paeHosecust K, u K., a rpadukn C,
ot C, ag MeloT TIMHENHYIO cbopmy Ecnn noxasaTenb He paseH 1, To rpacpukm C ot C, HenMHeﬂHble n agcopb-
LIMOHHbIE W 4ecopbuUnoHHbIE KO3 MULIMEHTHI N3MEHAIOTCS MO BCEW ATMHE I/ISOTepIVIbI

11 OT4yeT 0 TecTe

OT4eT 0 NpoBEOEHHOM TecTe JOIMKEH COAepKaTb CMegyLyo MHopMaLmio:

- NOfHOE OMMcaHue UCMOMb30BaHHBIX NOYBEHHbIX 06pasuoB;

- reorpadryeckoe nonoxeHue nons (LWKpoTa, gonrota);

- faty otbopa npo6;

- npoucxoxaeHwe oBpasLioB (CeNbCKOX03SNCTBEHHBIE 3EMIN, NEeCHbIe MOoYBLI U T.4.);

- rybuHy oTbopa npob;

- FPaHyNnoOMETPUYECKUI COCTAaB;

- pH (0,01M CaCl,);

- cofepXaHue opraHu4eckoro yrnepoaa;

- coaepXaHue OpraHU4eckoro BeLecTBa;

- copgepXaHue asoTa;

- cooTHowweHue C/N;

- eMKOCTb KaTUOHHOro obmeHa, MMONb/KT;

- BCKO MHhopmMaumo o cbope 1 xpaHeHun obpasuos;

- rge Heobxogumo, BCHO OOMOMHMTENbHYH MHOpMaLMo, CNOCOBHY NMOMOYb MHTEPNpPEeTMpoBaTh pe-
3yneTaThl COPBLMOHHO/AECOPBUUOHHBIX UCTIBITAHWIA

- MeToAbl, UCMONbL30BaHHbLIE AN ONpeaeneHns Kaxaoro U3 napaMeTpos;

- nHcbopmaumio ob nccnegyemom BeELWECTBE;

- TEMMEepaTypy 3KCNepUMEHTa;

- YCHOBWUS LeHTPUDYrMpoBaHnus;

- [OKa3aTenLCTBO HE0DX0AUMOCTU UCMONb30BAHMA PACTBOPSIOLLMX areHTOB ANA NPUroTOBMNEeHUs ronoe-
HOro pacTBOpa UCCReayeMoro BellecTBa;

- 06bSICHEHVEe BCEX NONpaBoK, BHECEHHBIX B pacyeThl;

- OaHHbIEe B BUAE 3anofiHeHHoro 6naHka 13 npunoxeHus G;

- BCE JaHHble 1 HabrwgeHus, noMoralLmne MHTEPNPETUPOBaTL Pe3ynsTaTel aHanuaa.
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MpunoxeHune A
(ob6AzaTenHoe)

Cxema TecTa

rOCT 33060—2014

YcraHoenexuve NpUrogHoOCTM aHanUTUYeCcKoro Metoga

Mpwrogex

4

Oa HeT — HeT akcnepuMeHTOoB

:

MpensapuTenkHbIe 3KCNePUMEeHTbI

2 noYBbI

:

Y i Y

g

BeiBop onTumanesHoro lMpoeepka
CDDOTH OLISHIS Onpepenexne Mpoeepka copbumm CTabUNLHOCTY
y BPEMEeHW paBHOBECUsI | Ha CTeHKax nocydbl | BELEeCTBa C pacyeToMm
AciEapasTHap maccosoro 6anaHca

PaBHoBecue gocTUrHyTo?

}

y

na

KuHeTtuka agcopGumm

Ecnv MB meHbwe 90 % —
BeLLecTBO He cTabunbHO
BO BPeMS aHanuaa.
AHanusy cnegyert
nogeeprate 0be gasbl

5 noue

\

Ecnu:

Ky mgoi/Vy > 0,1 — npamoi meToa, ananua obomx da3s

Ky-Mgoy/ Vi > 0,3 — HenpsMOoid MeToa, namepeHne KOHLEeHTpaLUmMK B pacTeope;

i Ecnwu Bce B nopagke

v

W3oTtepma apcopbunm
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MpunoxeHune B
(o6azaTtenbHoe)

OHPEHEHEHHH n eguHuLlbl U3MEepeHUA

Tabnuuya B.1
CumBson Onpepenexve EauHnua namepexns
Ar, MpoueHT copBunm Bo BPEMEHHOIN TOUKE %
Agg MpoueHT BellecTBa, COPBUPOBAHHOIO KO BPEMEHW HACTYMNNEeHWA paBHOBECUSA %
mgds(tr-) Macca cop6upoBaHHOMo NoYBOM BELLECTBA K MOMEHTY BPEMEHN f; MK
mgds Af; Macca sellecTsa, copGyUpOBaHHOTO NOYBOI B TeYeHMEe BpPeMEHHOTo MHTepeana Af; MKF
mgds(eq) Macca BewecTBa, copbMpoBaHHOIO NOYBOW B TOYKE paBHOBECUA MK
mq Macca uccnenyemoro BellecTBa B Hayane aHanvsa MKF
m2ds(t) Macca BellecTsa B anUKBOTHOM PacTBOpe, onpeferneHHan B TOYKe MKI
ads Macca BeluecTBa B pacTBOPE B TOUYKE paBHOBECUSA MKF
Maq (EQ)
Mo Macca noysbl B aBCONKOTHO CyXOM COCTOSHUN r
C HavyanbHas maccoBas KOHUEHTpauWs BELLECTBA, KOHTaKTUPYIOLErO C MOYBOW MKr/MI
0
Cy MaccoBas KoHLeHTpaLuusa ronoBHOro ctaHgapTa MKr/MI
cads (t ) Maccosas koHUeHTpaLma BellecTsa B pACTBOPE B MOMEHT BpeMeHu {; MKr/MI
aqg i
ngs(eq) CopepxaHue copbrpoBaHHOIo NOYBOI BELLLECTBA B TOYKE PaBHOBECUS MEKr/T
cads (eq) MaccoBas KoHUeHTpaLuus BelecTea B pacTBOPe B TOYKE paBHOBECUS MKr/mn
ag
Vo O6bem paBHOBECHOIO pacTeopa M
v;‘ O6bem annkeoThl, B KOTOPOW U3MEPAIOT COAEPKaHWe Uccnenyemoro BellecTsa M
Ky KoadpuumeHT pacnpeneneHns Mn/r
Koi KoadhdmumneHT pacnpegeneHns, HOpMUPOBaHHLIN NO COAEPKaHWo yrrepoga Mn/r
Fosie KoadpdmumeHT pacnpeneneHunsi, HOpMUPOBaHHbIV N0 COAEPKaHWI0 OpraH4eckoro mn/r
BeLecTsa
Kgos KoadbduumeHT ancopbumn dpeitnanuxa i 1=1/n
M J-|1an _r-‘l
1/n MNokasaTtene cTenexHu u3otepmMel PperHanuxa o
Dr; MNpoueHT Aecopbunn BO BPEMEHHOW TOYKE 1 %
0,
DA(; MpoueHT fAecopbuum 3a Bpems Af; Yo
Kess KoadbcpuumeHT aecopbumm mn/r
Kges KoadhduumeHT necopbuun GpeitHannxa mr 1=1n
P
mdes (t) Macca BellecTsa, 4eCOPBUPOBAHHOIO MNOYBO K MOMEHTY BPEMEHM MKF
ag \'
mdes (At ) Macca seulecTea, AecopBrMpoBaHHOTO NOYBOW, Mo MCTedeHun Af, MK
aq i
mnqes(eq) Macca BellecTBa, aHanUTUYeCKU onpedensemasi B BoAHOW hase B Touke aecopb- MK
LMOHHOro paBHOBECUSA
16
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OkoHyaHue mabnuus B.1

rOCT 33060—2014

Cumson | Onpegenexune EavHnua namepeHus
mdes (eq) Ob6Lwasna macca BellecTBa, AecopOUPOBaHHOIO MOYBOW K MOMEHTY PaBHOBECUSA MKF
aq
mges(Ati) Macca BellecTtea, ocTaBlwerocs copbypoBaHHbLIM MOYBON MO UCTEYEHUM BPEMEH- MKF
HOTO UHTepBana At;
m’;‘q Macca vccnegyemoro BellecTBa, OCTaBlUIaAcH B aAcopbupoBaHHOM COCTOAHMM MK
13-3a HEMOIMHOTO 3aMeLLeHNs pacTBopa
Cges(eq) KonuyecTBo BellecTBa, ocTaBluerocs copOuMpoBaHHbLIM NOYBON B TOUKe gecopbum- MKr/T
OHHOro paBHOBECUSA
cdes (e ] MaccoBas koHUeHTpauus BellecTBa B BOAHOW (ha3e B Todke AecopbuuoHHOro MKF/M
aq (€4 paBHOBECKA
Ve [MonHbIn 06bem pacTBoOpa, HAaXOOALWMACH B KOHTAKTE C MOYBOA NpU NPOBEOEHUN M
3KCMEepUMEHTA MO KUHETMKE AeCopOLUuKU CEPUNHLIM METOAOM
Vi Obbem cynepHaTaHTa, YyOdaneHHoro W3 npobupkn nocne agcopObuMOHHOMo M1
3KCMepUMeHTa 1 3aMEeHEHHOro Ha aHanoruyHelil obbem 0,01M CaCl,
vaD Obbem aHanuavpyemMon anvkeoTbl, oTBMpaemMor Ha aHanv3 U3 npobupku i, Npu M
NpoBeOEeHMN KCMIEPUMEHTA MO KUHETUKE AecopbuMK CEpUIHBIM METOLOM
Vr’ Obbem pacTeopa, B3aTbli U3 NPOOMPKK /, NPY NPOBEAEHMM IKCNIEPUMEHTA MO KNHE- M
TUKe gecopbunu napannensHbIM METOLOM
vF Obbem pacTBopa, 0TOMPaeMoro Ans M3MepeHUs KOHLEHTPaLWKn ccrneayemoro Be- M1
LecTra npu AecopbLMOHHOM paBHOBECUN
MB MaccoBblii banaHc %
mg OB6Lwas macca BelecTsa, 3KCTParnpoBaHHOIO M3 NMOYBLI M CMbITOMO CO CTEHOK Mo- MKT
cyObl B ABa 3Tana
Visa Obrem cynepHaTtaHTa, yaaneHHoro u3 npobupky nocne agcopbunmoHHOro paBHo- M
Becus
P KoadhdomumeHT pacnpegeneHns okTaHon/sBoga —
pKa KoHcTaHTa guccouuraumnm —
S, PacteopumocTb rin
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MpunoxeHwne C
(pekomMeHpyemMoe)

BnuaHWe ToOMHOCTKM aHaNUTUYECKOro MeToaa u U3MEHEHUN KOHUEeHTpauun Ha TOYHOCTbL pe3ynbLTaToB
JKCnepuMmeHTa

W3 npueegeHHon Tabnuuel C.1 cTaHOBUTCA 04eBUOHbLIM TOT (DaKT, YTO NpU HEBONbLLLOW pasHULEe Mexay HadansHOW

maccoi BewectBa (mg = 110 MKr) WM paBHOBECHOW KOHLEHTpAUWen WCCNeayemMoro BeLecTBa B pacTBOpe
d u
[mgqS (eq) =100 mkr], owmbka B 5 % Npu1 N3MEPEHNN KOHLIGHTPALIUW BELLLECTRA B pacTBOpe NpUBoANT K 50 %-HoW oLumnb-

Ke npu pacyete Maccel copbupoBaHHoro Bellectsa u 52,4 %-Hon ownbke npu pacyeTe K.
Macca noysbl 10 1.
O6vem pacteopa 100 mn.

Tabnuya CA

maags (eq) 1 C:gs (E'q) ’ R. % mads (eq) MKI ngs (EQ)s Ri % K Ri %,
’ s ’ MKr/T ' d ’
MKF MKF/Mi
my=110T, OnaA=9%
Co=1,100 100 1,000 HcTuHHOE 10 1,00 McTuHHOE 1
MKF/MI
101 1,010 1 9 0,90 10 0,891 10,9
105 1,050 5 5 0,50 50 0,476 52,4
109 1,090 9 1 0,10 90 0,092 90,8
Ona A=55%
50,0 0,500 McTuHHOE 60,0 6,00 McTtunHoe | 12,00
505 0,505 1 59,5 5,95 0,8 11,78 1.8
52,5 0,525 5 57,5 5,75 4,0 10,95 8,8
55,0 0,550 10 55,0 5,50 8,3 10,00 16,7
Ona A=99 %
1,100 0,011 WcTWHHOE 108,9 10,89 McTuHHOE 990
1,111 0,01111 1 108,889 10,88 0,01 980 1,0
1,155 0,01155 5 108,845 10,8845 0,05 942 4,8
1,21 0,0121 10 108,790 10,8790 0,10 899 9,2
ads 5 ads .
mg (eQ} =My _maq (eq)* (C.1)
Co ~C5° (eq)) Vo
C2% (eq) = (653 (ea) , (C.2)
Mgojl
ads
Ky =— 0 (eq) Vo (om® ), (C.3)
m3q° (eq) Msoir
roe mgds (eq) — wmacca copGrpoBaHHOrO NOYBOW BELLECTBA B TOUKE PABHOBECHS, MKT;
mggs (eq) — macca BeluecTBa B BOAHOM ¢hase TOUKE PABHOBECUS, MKT;
CS"’dS (eq) — coaepxaHue copbMpoOBaHHOIO BELLECTBA B MOYBE B TOYKE PABHOBECUS;
ngs (eq) — MaccoBas KOHUEHTpauus BELLECTBa B BOAHOW ha3e B TOYKE paBHOBECHS;

R — aHanuTu4eckas olmbka;
R¥ — owwubka pacyeToR, BbIMMCIEHHAA HA OCHOBE aHaNUTUYECKON OLWNBKN.
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MpunoxeHune D
(pekomeHgyeMoe)

TexHuka oueHkn K,
1 Cnocob npubnmantensHon oueHku koadduuneHTta K, 6asnpyeTcs Ha ero Koppenaumn ¢ TakumMu nokasarensamu,
kak P, [12], [39], [63]—[68], pacTBopvmocTb B Boae [12], [19], [21], [39], [68]—[73], unu gaHHLIMM O MNOMAPHOCTM Belle-
CTBa, KOTOpbIe Nony4yarT MeToaoM obpaweHHo-asHon BAXKX [74]—[76]. Kak nokazaHo B Tabnuuax D.1 n D.2, koaddu-

UMEHTBI KOC " Kom MOXXHO HaWTK N0 3TNUM YpaBHEeHUAM, WM OT HUX NOTOM I'IepeFITI/I K Kd no ypaBHEHNAM:

Koc =Kg-

100( g —

CM »r"1);
%oc

_ Kd ) 100( 3 _1)

om 4724 %oc i

2 TeopeTtunyecku gaHHasa Teopua bazvpyetca Ha OByx npeanonoxennsx: (1) OcHoBHEIM hakTOpOM, BIUAIOLWMM Ha
agcopbunio BeLLleCcTB NOYBOW, ABMAETCA COAepKaHWe B HeW opraHM4eckoro BellecTta (2). BaanmogencTems B 60NbLUMH-
CTBE CBOEM HenonsipHel. [1oaTomy, JaHHasA KOpPPernsauus He pacnpoCTPaHsieTCst, TOMbLKO B PEAKUX Criydasix, Ha rnonspHble
BELlecTBa M He NPUMeHMMa B Cnydasx, Korda cooep:kaHue B NoYBe OpraHM4ecKoro BellecTea oveHb Mano [12]. Kpome
TOro, ecnu mexay P, 1 copbUMOHHO CnocoBHOCTLI0 0BLIMHO NPOCneXUBaETCs YAOBNETBOPUTENLHASA KOPPenauus, TO
0 CBA3M agcopbunn ¢ pacTBOPMMOCTLID TAKOro ckazaTb Henb3s. [aHHble MccnedoBaHWid Ha 3TOT CYET BeCcbMa MpOTMBO-
pPEYMBLI.

3 HekoTtopble KOpPEenAuMOHHbIE YpaBHEHWs, CBA3biBaOWME copBunoHHble KOAMUUMEHTEI C P, 1 pacTBopu-
MOCTb0, NpuBedeHsbl B Tabnmuax D.1 v D.2.

(D.2)

Tabnwuuya D.1 — KoppenAunoHHele ypaBHeHUA, CBA3bliBatolne copBumnoHHble KoathuULMUeHTsl ¢ Py, (O0NONHNTENb-
Hble Nnpumepbl AaHel B [12], [68])

BewecTtea KoppensaunoHHble CBA3KM McTouHUK
3amelleHHblE MOYEBUHDI K,n=069+0,52log P, , [39]
Apomarnyeckie Xnopcoaepxalime K,c =— 0,079 +0,904 log P, [65]
Paanuurble nectuumnasl log K, = 4.4 0,72 log P, [66]
ApomaTuyeckne yrnesoaopos! K,.=- 2,53 +1,15log P,,, [67]

Tabnuuya D.2 — KoppensunoHHbIE YpaBHEHWSA, CBA3bIBAKLWME COPOUMOHHbIE KO3MMUUMEHTLI C PAaCcCTBOPMMOCTEH
(QononHUTeNbHbIE NpUMEepPL! AaHbl B UCTOMHUKaX [68], [69])

Bewecrtea KoppensiuMoHHble CBA3KN WcTouHmk
PaznnyHble nectuungpl log K,,,=3,8-0,561log S, [66]
Anudpatnyeckue n apomartudeckne xnopcopgepxawme | K, = (4,040 +0,038) - (0,557 £0,012) log S, [70]
A-HadTorbl log K, = 4,273 - 0,686 log S,, [71]
Linknnyeckne anvdgarndeckne n apomaTtuyeckme log K, =-1,405 - 0,92 log S, — 0,00953 (mp—25) [72]
PasnnuHble BellecTsa Kym=275+0451lo0g S, [73]
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MpunoxeHue E
(cnpaBo4Hoe)

PacuyeTbl BbIGOpa yCroBUiA LeHTpUcyrupoBaHus

1 Pacyet BpemeHu LeHTpudyrmpoBaHma npooauTcs no dopmyne (E.1) ans yactuy cpepryeckoit opmbl:

R
p 2 e -In(—b], (E.1)
2{ 0% (ps ~Pag)

roe o — YyrnoBas cKkopocTe BpaweHus (2 rpm/60), pag/c;
rpm — KOMWYEeCTBO 0OOPOTOB B MUHYTY;
1 — BS3KOCTb pacTBopa, r/(c-cMm);
r, — paguyc 4actvy, cM;
pg — TMMNOTHOCTL MOYBHI, rlcm3;
Paqg — MNOTHOCTL pacTeopa, rlcm3;
R, — paccTosHue OT LigHTpa BpalleHns A0 NOBEPXHOCTU NOYBEHHON CYCNeH3uu, cm;
R, — paccrosHue oT UeHTpa BpalleHna A0 AHa UeHTPUYKHO Npobupku, cwm;
R, — R; — paccTosiH1e OT MOBEPXHOCTU CYCNEH3nW 0 AHa NpoBupKK, AnUHa NyTH, CM.
[Ons ynobeTea BCce eQUHULIBI U3MEPEHNS AaHbl He B cucTeme ClL.
B noecegHeBHON NpakTyMke nonydeHHoe TakiuM o6paszom Bpems yOoBavBaroT, Ang Toro 4Tobbl ocaxaeHue 6bino ra-
PaHTUPOBAHHO MOSHbLIM.
2 B gaHHOM ypaBHEHUM TakKe NPUHUMAETCH, YTO BS3KOCTb W MIOTHOCTL PacTBOPa 3KBUBANEHTHLI BA3KOCTM U NMNOT-
HoCTK Boabl Npu 25 °C, cooTBeTCcTBEHHO 8,95 r/(c-cm) u 1,0 r/mn.
Mcxonsa na atoro Bpems ueHTpudyrupoeatus 6yneTt paBHo:

3,7 Rb}
o — . a— | | E.2
(rpm)’ 77 (ps ~1) [R, =4

3 3 nonyyeHHoro ypaBHeHua (E.2) ctaHOBMTCA 04EBMAHO, YTO HA BPEMS LEeHTpUdYyrMpoBaHnsa BNUAKOT ABa OCHOB-
HbIX NapameTpa: 1) NNOTHOCTL MNOYBLI; 2) ANMHA CYCNeH3MK B LLEHTPUMYKHOM Npobupke (paccTosHWe OT NOBEPXHOCTH Cy-
cneHavn Oo AHa npobupku). AcHo, 4To Ana noctosHHOro o6bema aT1o paccTosHue ByaeT 3aBUCETb OT paguyca npobrpku.

4 Hwxe Ha pucyHKax npegcTaeneHa 3aBUCHMOCTbE BPEMEHWU LeHTpUMyrnpoBaHns oT Konnyectsa ob0poTOB B MU-
HYTY ANsi pasHelX NNOTHOCTEN NoYBbl (pucyHok E.1) v AnA pa3Hbix paccToAHUA OT NOBEPXHOCTH CYCMNEH3UW A0 OHA LUeH-
TpudpykHor npobupkn (pucyHok E.2). Hanpumep, npu knaccudeckor ckopoct B 3000 060poTOB B MUHYTY BpeMs LieH-
TpUhyruposaHmMa Ans Noye NNoTHocTe0 1,2 rlemd ByaeTt paBHATLEA 240 MUHYTaM, a AN NoYBkl ¢ NAOTHOCTLIO 2,0 riem?,
Bcero 50 MyMHyT. AHanornyHo no pucyHky E.2 nonyvaem, 4to npu TOW e cKopocTu crnon cycneHsmn 10 cm Heobxogumo
ueHTpudpyrvpoeaTe 50 MUHYT, Torga Kak anst cnoa 1 cm goctatodHo Bcero 7 MuHyT. OaHako HeoBxoanMo MOMHUTL, YTO
npu CIMLLIKOM MarneHsKoM CMOe MOryT BO3HUKHYTb CMOXHOCTM NpW pasgeneHun das nocne LeHTpudyrnpoBaHus.

5 Kpome ToOro, npy nogbope ycrnoBUiA LEHTPUdYTrMpoBaHNS HEOBX0OMMO TakKe y4uTeIBaTb HaNM4Me B rMoyse Tpe-
Tbel nceBaoasbl: NOYBEHHBLIX KONNOWAOB. 3TW YacTuuel pasmepom meHee 0,2 MKM OKasbiBalOT 3HAYUTENBHOE BrMAHWE
Ha afgcopbunio BeLLEeCTB NMOYBEHHOI cycneHsuneil. Ecnn ueHTpudyrmpoBaHne npoBoguTe CNOCoBoM, NpUBEAEeHHLIM BhiLle,
TO KONMOWAHbBIE YAacTWLUbl OCTAKTCA B PACTBOPE U aHanM3vpylTcs COBMECTHO € HUM. Takum obpasoM, uHdopmaumsa ob
nx BKnage B agcopbuwio Tepsetcd. Ecnu nabopatopus pacnonaraet npubopamun AnsA NpoBefeHus yneTpaueHTpudyri-
poBaHUs Wnn ynsTpadunsTpaummn, To uccnenoBaHnsa copbLUMOHHO-AeCOPBLMOHHEIX NPOLECCOB MOXHO npoBecTy Bonee
rny6oko, nonyyve wHdopmauuio 06 agcopbumn Ha NovBeHHbIX konnowgax. B atom cnyyae ynstpaueHTpudyrmposaHue
Ha ckopocTu 60 000 obopoToB B MUHYTY UK ynsTpadounsTpaumsa Yepes ounstp nopo3Hocteio B 100 000 JanstoH MoxeT
No3BONMTE pa3dennTe Bce TpW dhasbl. MITOroBbln NPpOTOKON MCCNedoBaHnsa B TAKOM cny4ae gosmkeH ObiTb M3MEHEH CooT-
BETCTBYIOLMM 0Bpazom.
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PucyHok E.2 — 3aBucrvMocTe BpeMeHW UeHTpUdyrpoBaHns (t) oT CKOpOCTU BpaLLeHus (rpm) Ansa pasHbiX 3Ha4YeHun

ANWHBI LeHTpudyxHOM npobupkn (L). Ry — R, =L, R;=10 cm, 1 = 8,95 r/(c-cm), Pag = 1,0 r/mn npn 25 °C n pg = 2,0 ricm
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MpunoxeHue F
(o6azaTtenbHoe)

Pacuet agcop6uwnu A (%) n necopbuumn D (%)

1 CxemMa akcnepuMeHTa

t t fy tn-1 ty

Aty Aty AL 4 At,

2 Bo Bcex pacyeTax npuHUMaeTCcA, 4YTO BEeLWeCTBO CcTabunbHO U HE3HAYUTENBHO CGpﬁb‘IpyETCﬂ CTeHKaMWu nocyapel.

ALCOPBLINA A (%)

a) MapanneneHblil MeTof,
3 MNpoueHT agcopbuumn cuUTaeTca ANA Kaxaoi NpodUPKK [ ANA KO0y BPEMEHHOW TOYKW £; MO YpaBHEHWIO:

m29 (t,)-100

=_= o9%). F.NE
A, =T T () F)
UneHb! AaHHOro ypaBHEHUSA MOXKHO paccyMTaTh Kak:
mg = Cq - Vg (Mr); (F.2)
mZ% (t;) = my —C3° (t)- Vo (mr), (F.3)

roe At; — MPOLEHT copbLKK BO BPEMEHHOW TOuKe t;, %;
mgds(t,-) — Mmacca copbrpoBaHHOro NOYBON BELLECTBA K MOMEHTY BPEMEHM f, MKT;
my — macca UccrnedyemMoro sellectea B NpoBUpKe B HaYane aHanmaa, MKr;
Cy — HavanbHas MaccoBas KOHLEHTPaLUsA BeLECTEa, KOHTaKTUPYIOLLero C NoYBoM, MKr/M;

C;’gs (t,-} — MaccoBas KOHLEHTPAaLWA BELLECTBa B PACTBOPE B MOMEHT BPEMEHW £, MKI/MJT;
Vy — HauanbHbIi 06beM pacTeopa, KOHTaKTUPYHOLLEro ¢ NoYBOM, M.

ads -
CTpoAT rpachuku 3aBUCMMOCTI A, N Cag (f,-) OT BPEMEHW W ONPEefensalT TOYKY OCTYXEHUA CUCTEMON paBHO-
Becus. [pumepbl Takux rpadukoB NnpusedeHsl Ha pucyHkax F.1 u F.2.

MpoueHT apcopbumn A, %

100—: _ o ®
] e — -
90+ _—
80
70
60
1/
40 #
1
30—: |
1
20-: i
11
10/
0- lllllllllllllllllll]lllllllll|lllllllll]lllllllll|lllllllll]lllllllll[lllllllllllllllllll[lllllllll'lll
5 10 15 20 25 30 35 40 45 50
Bpemsa pasHoBecwuA §;, 4
Pucyrok F.1 — padhuk 3aBUCMMOCTI An OT BPEMEHU
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KoHueHTpaLma Cg'gs, MKT/M

100

90
80
70 \h

60 %

50 ~
40 LS

0 o | thinylmslposie et eptemlpeder e T LSS

Cads(eq)

20

10

5 10 15 20 25 30 35 40 45 50
Bpemsa pasHoBecwus t;, 4

PucyHok F.2 — paduk 3aBUCUMOCTH ngs OT BpeMeHHU

b) CepuitHeii MeToz

4 Crepywolne ypaBHeHUs CnyxaTt ANnd pacyeTa copbuun npu nNpoBefeHWW 3KCNepyMeHTa CEepUiHLIM MeTodoM,
KOrda M3MepeHne KOHLEeHTpauu1 nccneayemMoro BellecTsa NpoBoAMTCH B HEBONbLIMX anvkeoTax, 0Tbnpaembix U3 BOGHON
dasbl, Yepes onpegeneHHble BpeMeHHble MHTepBan.I.

KonunyecTso uccnenyemoro BellecTsa, copbrpoBaHHOro NOYBOKW B TEYEHUWE KaO0ro BpeMeHHOro UHTepBana, pac-
CUYMTLIBAIOT MO CreayroLWmM YpaBHEHNSAM.

[Anga nepsoro uHTepeana: Aty =t —fy:

Vi
m2% (At) = my -m;ds(t,)-(v—g]. (F.4)
a
Ang BToporo uHTepsana: At, =t, —t;:
v, Vi~
d d d
mg S(Atz):mfns(ﬂ)'[v—%}mr?vs(fz)’ e ] (F.5)
a a
na TpeTbero nHTepsana: Aty =ty — i,
ads ads VO = Vﬁ ads VO _2"/;:'
M3 (Atg) = mp® (ty)-| =5 |=ma® (ta)| =—3—*| (F:6)
a a
Ons n-ro nHtepeana At, =t, -, _;:
Vy—~{n—g)-¢2 V(1)
mgos (aty) = mase (fn-1)-[—° iR ]mﬁ"‘nds (z‘n)-(—0 il ] (F7)
a a

MpoueHT BelecTBa, COpBUPOBAHHOIO B TEYEHWE KaXOOoro BPEMEHHOTO MHTepBana (A Ai,-)' paccu1ThIBalOT cnedyto-
WM obpasom:

mads

Ay, = %")'100(%). (F8)t

MpoueHT BewecTea (AAU)’ COpBMPOBAHHOTO KO BPEMEHM t;, MO YPaBHEHUIO:

At;
>, mi%(j)

ot
Ay =5 100(%). (F.9)
i mo
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3HaveHun AAfr‘ unn An, B 3aBUCMMOCTHK OT HYXO UCCnefoBaHWA, OTKNagbiBaloTCcA Ha rpaqwu(e 3aBUCUMOCTHK OT Bpe-
MeHW, 1 nNo rpachKy HaxoauTcA BpeMA HacTynneHnAa paBHOBECKA!

B TOYKEe paBHOBECUA!

Macca nccnegyemMmoro sellecrtsa B MNoYBe!

n
mZ® (eq) = Y, m{® (At); (F10)*
At;=1

f

Macca MCCeayeMoro BewecTsa B pacTBope:
n
"“dS (eq)=my— 3 msadS{At,-); (FANE
A=

NpoLEHT agcopbummn nccneayemMoro BelecTsa:

ads
e
Agg = ms™(89) 10 %, (FA2)t
My

Ol'IpE,EI,EHEHMFl MCMNoNb30BaHHbIX BbllLE NapamMeTpoB!:

ads (At;) — macca BelyecTBa, cOpBUPOBAHHOTO MOYBOM B TEYEHWE BPEMEHHOTO UHTEpPBANa Al;, MKr;

mﬁ,ds (t;) — macca BellecTBa B aNMKBOTHOM PacTBOPE V4, ONpefeneHHas B TONKE t;, MKT;
mﬁds (eq) — wmacca BewecTsa, COpBMPOBAHHOTO NOYBOI B TOYKE PABHOBECUS, MKT;
mggs (eq) — macca BeluecTBa B pacTBOPE B TOYKE PABHOBECHS, MKT;
A

vs — 0Obem anukeoTkl, B KOTOPOW M3MEpSAIOT CoAepXaHNe NCCNEAYEeMOro BeLLecTsa, M,
— npoueHT copbunn Bo Bpems At;, %;
Aeq — MpPOLEHT BellecTea, copbupoBaHHOMO KO BpEMEeHW HacTynneHws pasHoeecus, %.

Oecopbuma D (%)

5 BpemeHemM Havana fecopbuUMOHHOMO SKCNepMMeHTa CYMTAETCH BpeMs, korga BogHas thasa u3 obpasua, B KoTo-
POM HacTynuno agcopbunoHHoe paBHOBECHE, 3aMeLLaeTca Ha aKkBMBaneHTHoe konuyectso pacteopa 0,01M CaCl,.

a) MapannenbHbl METOL

6 Bo BpeMEHHON ToYKe {; NPOBOASAT M3MEPEHME MacChl UCCMNeayemMoro BeLWecTsa B BOAHON hase, 0TOOpaHHON! 13
npo6bupkK | (V’) a maccy ,qecopGMpoaaHHoro BeLLEeCTBa pacCcyMTbLIBaKOT NO YPaBHEHUIO:

des des V, A
Mag” (At) = my* (t;)- o7 |~ maa (F13)
r
B TO4Ke AECOPBLMOHHOTO PABHOBECUS 1; = f,, 1, COOTBETCTBEHHO, mggs (t;) = m3s® (eq);

d u
mafjs (At;) — macca BelecTBa, AecoOpBMPOBAHHOTO NOYBON B TEUEHWNE BPEMEHHOTO WHTepBana Al; paccuuTbiBaeTCS Mo

YPaBHEHUIO:

mggs (At,-) - des ges (F.14)
j=1
7 MNpoueHT gecopbumun Dt, pPaccyYUTLIBAIOT MO YPaBHEHUAM:
KO BpemeHu f;

des
Maq" ()
D, =—29 " 100 %, F.15
t ads (eq) ( )
3a Bpems Af;
des
maq' (tf)
D, =————.100 %, F.16
At ads (eq) ( )
roe Dt,- — MpOUEHT Aecopbunn BO BPEMEHHON TOUKe B, %;

D, — npoueHT Aecopbuun 3a Bpems At %;
m;’gs (t,-) — Macca BellecTBa, AecopbupoBaHHOro NOYBOM K MOMEHTY BPEMEHH £, MKT;

d .
mags (At;) — macca BellecTBa, eCOPBMPOBAHHOIO NOYBOM, N0 MCTEYEHUN At;, MKT;
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des (eq) — Macca BelwlecTBa, aHanuTu4eCkn onpejendaemMmad B BO,D.HOI;“I cbase B TOYKe HECOPGLI,VIOHHDTO pPaBHO-
BECUA, MK,

m;ﬂ‘q — MaccCa nccrnegyemoro sewectea, oCtasllandacAa B aﬂCOpGMpGBaHHDM COCTOAHMUKN KN3-3a HENONHOro 3a-

MeLlleHWA pacTeopa, MKr:

A _ _ ads VO VR
My = Mag" (eq)- ( v , (FA7)
0
roe mggs (eq) — macca BewecTBa B pacTBOPE B TOYKE PABHOBECUSA, MKT;

Vp — obbem cynepHaTaHTa, yaaneHHoro ua npobupku nocne aacopbUUoHHOIo 3KCNepUMeHTa 1 3aMeHeHHOo-
ro Ha aHanormyHeii obvem 0,01M CaCl,, mr;
Vr" — o0beM pacTBoOpa, B3ATbIA U3 NPOBUPKK i, NPY NPOBeOeHUN 3KCNepuMeHTa Mo KMHEeTUKe decopbumu
napannenesHLIM MeTOA0oM, M.
3HadeHns Dy, unn D, B 33BUCHMOCTH OT HYX[] UCCNEN0BaHNA OTKNaALIBAIOT Ha rpachuke 3aBUCUMOCTH OT BpeMeHH
1 no rpadhuky HaxoAAT BPEMS HACTYNNEHWS PaBHOBECUS.
b) CepuitHbiil meToq
8 Cregylowme ypaBHEHUsI chnyaT Ana pacyeta copbuuv npu nNpoBeAeHWU 3KCNEPUMEHTa CEPUAHBIM METOO0M,
Korga n3MepeHue KOHLEeHTpauwum uccnegyemoro Bellectea NpoBogMTes B HebonbLUMX anvkBoTax, oTbupaemblx 13 BOOHOM
dasel, Yepes onpefeneHHble BpeMeHHble MHTepBarnkel. [lonaraeTcs, YTo cynepHaTaHT, yaaneHHblid u3 npobupku nocne
afcopOLUMOHHOTO 3KCNepUMEeHTa, 3ameHeH aHanorndHeim oobemom 0,01M CaCl,, n nonHelin o6bem BoaHOW dassl, KOH-
TaKTUPYIOLLER ¢ NovBon (V), OCTAETCA NOCTOAHHbLIM W PaBHLIM:

n
Ve =V, - Yvh (). (F.18)
i=1
9 B TouKe t:
Macca BeELWECTBa B allMKBOTE CBA3aHa C Maccomn ,qecopﬁprBaHHoro BELLECTBA N0 YPpaBHEHWIO!
V; Vi =(i=1)-v2
d d T A T
Maq® (t) = mp’ (t;)- o ] R v 2 (F19)

a

d d
B TOMKE [ECOPOLNOHHOTO PABHOBECHS {; = f,, 1 COOTBETCTBEHHO mags (t;)=m5e® (eq).

MpoeHT fecopbunm D, paccu1TLIBAETCS MO YPABHEHNIO!

mie* (1)

D, =—X 100 %. F.20
f, mgds (Eq‘) o ( )

10 Ha uHTepBane At;:
KonuyecTteo mccriegyemoro BellecTea, 4ecopOypOBaHHOMO MNOYBON B TEYEHWe KaKOoro BPEMEHHOTO MHTepBarna,

PacCHNTLIBAIOT NO CNEAYOLWWUM YPaBHEHUAM:
Ana nepsoro mHTepeana: Aty =t — i,

mdes (aty) = m2eS (t,):| 2|~ mé, w m2 (&) = m29 (eq) - mE® (at,). (F.21)

a

[ns BTOoporo uHTepeana: At, =t —ty:

v, Vit VoD
des(/_\tz] des(tz) V_E _ dES(At1) TVT a 7m£q. TVT a |
a
mg® (1) = m2% (eq) —(mGe® (at) - m3e® (aty)). (F22)
Ona n-ro uHtepeana At, =t -1, 4
Vi Vo = (=1} w? a1 T wlped)-ul
nﬁ%kﬁ%%%%ﬁi%%i~Z-L%iiﬁ%w
Vs T i=1n=1 T
mges (tn)zmgds z mdes Af1 (F.23)
i=1n#1

B koHeuHOM uTOTE npoueHT ,EIBCOpﬁVIpOBaHHOFO BellecTea DN; PaCCYUTLIBAKOT KakK:
25
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des
m Al;
By =M-100 %%; (F.24)
AL ads
m®™ (eq)
npoueHT AecopbMpoBaHHOMO BELLECTBA Df[ KO BpEMEHU [}
Aty r
es [ :
_2{ maq (j) mdes (i)
D, = M;ds 1100 = —2—"--100 %, (F.25)
mg®* (eq) mg** (eq)
roe mges(/_\.t,-) — Macca BeLlecTBa, OCTaBLIerocs copbupoBaHHbIM NOYBOK MO UCTEYEHUM BPEMEHHOTO MHTepBana At;, MKT;

mggs (At,-) — obLas macca BellecTea, AecopbUpoBaHHOTO NOYBOW 33 OTBEASHHOE BPEMS, MKT;

b (t;) — macca BelecTBa, aHaNUTU4YECKN ONpeaensemMas B BOAHON (ase B TOUKE £, MK;
VT — TMOnHbIN 0ObEM pacTeopa, HaXO,ELﬂLLlMﬁCﬂ B KOHTaKTe C No4Boi npy NpoBegeHn 3KCnepMeHTa no Kn-
HETUKEe ,quOpﬁLl,MVl CepMﬁHblM MEeTOA0M, MI;
mgq — Macca uccnegyemoro eelectea, oCtaBlladAcd B a,D,copGMpOBaHHDM COCTOAHWW M3-3a HeNnomnHoro 3a-
MeLlleHWA pacTBopa, MKL
n A .
Vo -2 va (i) |-Vr
A _ i=1 ads
Mo = n maq’ (eq), (F.26)
S
VO - Z Va (")
i=1
roe Vo — obbem cyne HaTaHTa, arneHHoro 13 npobupkK nocrne agcopbLUMOHHOIO 3KCNEPMMEHTA M 3aMEHEHHOro Ha
R

aHanorn4Hsli obvem 0,01M CaCI2, MKT;

vP — ofbem aHanuanpyeMoit anukeoTsl, OTEMPAEMOit Ha aHamn13 u3 NPOBUPKM i, NPY NPOBEAEHUN SKCMIEPUMEHTA MO
KWHETUKE Aecopbumn CepuiHbIM METOLOM, M.

vP<0,02- vy (F.27)

I punMmedYyaHne — CumBorioMm ¥ oTmeyeHsbl YpaBHeHWUA, NpUrogHele AnA npAMoro M and HenpAmMoro metogoe
aHanuaa. OcTtaneHble YpaBHEHUA NPUMEHUMbI TONBKO OANA HeENpPAMOro MetToaa.
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Copbuuna u aecopbumsa B nouse. [laHHLIe OoTHYeTa

Vccnenyemoe BELLECTBO:

WMccnenyemele NOYBbI:

BrnaxHocTb nousel (105 °C, 12 yacos), %:
Temnepatypa, °C:

MpPUMEHMMOCTL aHaNMTUYEeCcKoro MeToga

MpunoxeHne G
(obAszaTenbHoe)

rOCT 33060—2014

Macca noysbil

Macca abcontoTHO CyX0il NoYBLI

O6vem pacteopa CaCl,

M

HomMuHaneHas KoHUeHTpauus

MKI/MN

OnpepeneHHas KOHUEeHTpauua

MKr/mn

HDMHLI,MH BblﬁpaHHOFO aHannTn4yecKkoro metoaa:

Kan HﬁpOBKa aHannTn4eckoro MetToaa:

Viccnenyemoe BeLLECTBO:
Mccnenyemblie NOYBkLI:
BnaxHOoCTb Mo4BLI: %
TemnepaTtypa: €
MeTon aHanuaa:

HenpsamMon napanneneHbIi

CEPUNHLIN

Tabnuya G.1— AncopBLWOHHLIA TECT. UcCreayeMble 0bpasubl

npsiMoi

Cumeon

Eqn. nam.

Bpems
paBHoBECUS

Bpems
paBHOBECHSA

Bpems
paBHOBeCcUst

Bpems
paeHoBecKs

MpoBupka Ne

Macca Bna)HOW no4Ysbl

Macca cyxoi nouBbl Mo

O6bem BoAb! BO BMIAXHOW NOYBe Vs

Mmn

Ob6vem pacteopa CaCl,, B3AThIN
ONs YpaBHOBELUMBAHUS € NMOYBOWN

Mn

OB6bem ronoBHOro pacTeopa

Mn

Obuwumin obbem BOAHOW Basbl B Vi
KOHTaKTe C NO4BON

Mmn

HayanbHas KoHUeHTpauus Te- Co
CTOBOrO pacTeopa

MKF/MN

Macca nccnegyemMmoro seuwecrtea Mg
B Hadarne aHanuaa

MKIr

[MNocne B3BanTbiBaHWs W LEHTPMAYTMPOBaHNSA

Henpamoi meton

MapannenkcHbld MeToa

KoHUgHTpauma uccnegyeMoro Be-

Cads (f}
LiecTea C y4eTomM 4yucToro obpasua ag: 4

MKF/MN
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OkoHYaHue mabnuusi G. 1

cilisen | B Bpems Bpewms Bpemsi Bpems
paBHoBecUsi pasHoBecus paBHoBecusi paBHoBecHs
CepuiHbll MeToa
d
Macca BeluecTBa B anvkeoTe mBas(t) MKT
Mpamon meton
Macca copGupoBaHHOro no4Bom mgds(ti) MK
BellecTea
Pacuet copbuunun
Apncopbuus At, %
0
AAI,- Yo

cpegHee
KoathdmuneHT Ky Mn/T
cpegHee
KoathpmumeHT Koo mn/r
cpegHee

Mccnenyemoe BewlecTso:

WMccnenyembie noyBsbl:

BnaskHOCTL NOYBbLI: %

Temnepatypa: °C

Tabnuua G.2— AgcopBUUOHHbBIN TecT
| Eg. nam. | YucToin YucTtoin KoHTponb

MpoBupka Ne
Macca BnaxHow noyBsl r 0 0
O6beM Bodbl BO BMa)HOW No4yBe MI —_
O6vem pacteopa CaCl,, B3aTbI ANS ypaBHOBELLNBA- M
HWA C NMOYBOW
OBbem ronoBHoOro pacTeopa M 0 0
Obwunin 06bem BOAHON Basbl B KOHTAKTE C NOYBOW M
HavanbHas KoHUEeHTpauus TECTOBOIO pacTeopa MKF/MI — -
[Mocne B3banTeiBaHWMA W LEHTPUYTUPOBaHNS
KoHueHTpauwa B BogHon dase MKF/MnN

Mccneayemoe BelecTRO:
MccnenyeMele NoYBbI:
Bna)xHOCTL MOYBLI: %
Temnepatypa: °C

Tabnuuya G.3 — Maccosbli BanaHc

| Cumson | En. nam. |

MpoBupka Ne

Macca Bna)HoWn nouyBsbl r

28

GostExpert.ru
https://GostExpert.ru/gost/gost-33060-2014



https://gostexpert.ru?utm_source=pdf&utm_medium=67559
https://gostexpert.ru/gost/gost-33060-2014?utm_source=pdf&utm_medium=67559&utm_term=page

OkoHyaHue mabnuusl G.3

rOCT 33060—2014

| Cumson | Eq. uam.
Macca cyxoi no4Bsl Mot r
Obbem BOAbI BO BMaxHOW NovBe Vs Mn
Obvem pacteopa CaCl,, B3aTbl Ans Mn
YPaBHOBELLMBAHWUSA C NMOYBOWN
OB6beM rofnoBHOro pacteopa Mn
O6wmn obbeM BOOHOW Ba3bl B KOHTAKTE Vi M
C no4som
HayanbHaa KoOHUeHTpauusa TecTOBOro Cy MKr/MIT
pacTeBopa
Bpems paBHoBecus myg Y
[Mocne BzbanTbiBaHWA 1 LEHTPUAYTMPOBaHNS
KoHueHTpauus uccnegyemoro BellecTsa cads (t) MKF/Mn
C Y4eToM YncToro obpasua ag i
Bpems paBHOBecHs tog y
YnaneHHslit 06beM BOAHOM hasbl Vs i
[obaeneHHbI 06beM pacTBopa AV Mn
Mepeaqa akcTpakuma
Cwurian npubopa, nonyyaembld OT pac- SE1 pasH.
TBOpPUTENSA
KoHueHTpauua nccnegyemoro BellecTsa Ca MKF/Mn
B pacTBopuTene
Macca BellecTBa, 3KCTpParMpoBaHHOMO Mg, MK
13 MOYBbI, M CMbITAA CO CTEHOK NOCyAbl
BTopoe pa3BeneHve ¢ pacTBOpUTENEM
YaaneHHbIh 06bEM pacTBOpUTENS AV M
[obaeneHHbI 06beM pacTBOpUTENSA AV’ M
Btopas akcTpakuus
Cwurvan npubopa, nonyyYyaembld OT pac- S,:—2 pasH.
TBOpUTENSA
KoHueHTpauuma nccnegyemoro BellecTtsa C.,_:2 MKI/MI
B pacTBopuTtene
Macca BellecTBa, 3KCTpParMpoBaHHOIO mg, MK
13 MOYBLI, M CMbITaa CO CTEHOK NOCYAbI
Obuwaa Macca BellecTBa, 3KCTparMpo- MK
BaHHaga B 4Ba aTana
MaccoBblii GanaHc MB %

Vccnenyemoe BeLLECTBO:
Vlccnenyemele NOYBkLI:
BnaxHoCTb NoyBbI: %
Temneparypa: °c

https://GostExpert.ru/gost/gost-33060-2014
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Tatnuua G.4— M3oTepma agcopbumm

| Cumson | Eq. nam. | | | | | | | |

[MpoBbupka Ne

Macca enaxHoW no4Bbl r
Macca cyxov nouyBbl Mgy r
OBbem BOAbI BO BNAXHOW No4yee Vi M
O6vem pacteopa CaCl,, B3ATbIN MI

ana ypaBHoBellMBaHWA C noyBoMn

O6bem ronoBHOro pactTeopa MI

Obwmnn obbem BOAHOW Basbl B Vo M
KOHTaKTe C Noysomn

HavyanbHas KOHUeHTpauusa TecTo- Co MKF/MI
BOro pacTeopa

Bpemsi paBHOBECUS — Y

[Mocne B3banTbiBaHWUs U LeHTpUdyrnpoBaHus

KoHueHTpauws B BogHOW hase ads MKF/MI
Cy (eq)
Temnepatypa
CopbupoBaHHO ef. Maccoi NoYskbI &is MKF/MI
C:” (eq)

Mccnenyemoe BelwecTBo:

Mccnenyemble NoyBbl:

BnaHoCTb NouBkI: %

TemnepaTypa: g &

MeTtog aHanusa: Henpamon napannensHbii CEepUAHbIN

Tabnuua G.5— [JecopBUUOHHbLIA TecT
Cumeon Efauiia Bpemsa Bpewms Bpems Bpewms
U3MepeHus
Ne npobupku, bepetcsa 13 agcopbUNMOHHOIO aTana aKcnepuMeHTa
Macca eewecTtsa, copbupoBaHHOro NOYBOW B ads (e ) MK
TOYKE paBHOBECUA & q
Obbem yganeHHoM w3 npobupku BOOHOWN Vi M
dhasbl, 3ameHeHHbId Ha 0,01M CaCl,
MonHel 06beM pacTBopa, Haxoasa- | PM Vo MIT
LLIMIACSH B KOHTAKTE C NO4YBON
SM vV

mMacca Uccrneayemoro BellecTea, 0CTaBLUAACH mA MKF
B aacopbupoBaHHOM COCTOAHUM M3-3a HeMor- a9
HOro 3amelleHnnA pacTeopa
KuHeTuka gecopbuun
M3mepeHHas Mmacca BelwecTBa, Aecopbupo- mdes (t ) MKF
B&HHOTO MOYBOW K MOMEHTY BpPEMEHH {; LA
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OkoH4aHue mabnuusl G.5

Cumeon EQuHuaua Bpemsa Bpema Bpemsa Bpems
n3MmepeHus
Obvem pacTtBopa, oTbupaembin n3 | PM Vr" M
nNpobupoK Ha aHanua
PR SM vL
Macca BellecTsa, AecopbypoBaHHOro NoYBown mdes (t) MK
K MOMEHTY BpeMeHH {; (paccuuTbiBaeTcs) ag. ¥,
Macca BellecTsa, AecopbyvpoBaHHOro NoYsomn a5 MKF
mgc® (At;)

3a Bpemsa Af; ag ¥
MpoueHT gecopbuunu
npoueHT Aecopbuun BO BpEMEHHOW TouKe ¢ Dz,- %
npoueHT gecopbuun 3a Bpema At; Dy, %
KoaththMUMeHT aecopbumn Kyes mn/r

PM — napanneneHbii metog; SM — cepuiiHbii MeToa
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