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Mpeaucnosue

Llenu, ocHOBHbIE NMpUHUMNEI U 00LWMe npaBuna NpoBeaeHus paboT N0 MEXTOCYAapCTBEHHOW CTaHaap-
Tusauun ycraHoenenbl MOCT 1.0 «MexrocygapcrBeHHas cuctemMa craHgaptusaumm. OCHOBHbIE MOSTOXKEHUAY
n FOCT 1.2 «MexrocyaapcTBeHHasa cuctema craHgaptusaumun. CtangapTtbl MEXIOCYAapPCTBEHHbIE, NpaBuna,
pekoMeHaaumMmn No MexrocyaapcTBeHHON cTaHgapTusauuu. MNpasuna pa3paboTku, NPUHATUSA, 0OHOBNEHUS 1
OTMEHbI»

CBeoeHuA o cTaHgapre

1 NMOAIMOTOBJIEH deaepanbHbiM roCy4apCTBEHHbLIM YHUTAPHbLIM NpeanpuatueM «Bcepoccunckui Ha-
YYHO-UCCNEeA0BaTENbCKUA LIEHTP CTaHaapTusauumu, MHopmaumm u ceptudpmkaumm Colpbsi, Matepuarnos u
sewecte» (Pryr «BHALUCMB»), TexHU4eckum KOMUTETOM No ctaHaaptusauymmn TK 339 «be3onacHOCTb Cbl-
pbs, MaTepuarnoB U BELLECTB» HA OCHOBE COOCTBEHHOIO NEPEBOAA HA PYCCKUI SA3bIK aHIMOSA3LIYHON BEPCUN
JOKYMEHTa, YKa3aHHOro B MyHKTE 5

2 BHECEH ®eaepanbHblM areHTCTBOM N0 TEXHUYECKOMY PEryNMPOBAHUIO U METPOMOMMU

3 NMPUHAT MexrocyaapCTBEHHLIM COBETOM NO CTaHAapTMU3aLumn, METPOAOrMK U ceptudukayumn (Npo-
ToKon oT 18 okTa6pa 2013 . Ne 60-1)

3a npuHsATUE NPOTOSI0COBANM:

KpaTkoe HaumeHoBaHWe CTpaHbl Koa cTpaHbl no MK CokpalleHHoe HauMeHoBaHue
no MK (MCO 3166) 004—97 (NCO 3166) 004—97 HaLyoHanbLHOTo opraHa rno ctaHAapTh3aumm

AsepbaiigxaH AZ AscTaHgapT

ApMeHusa AM MwuHakoHoMuUKK Pecnybnuku ApMeHus

Benapycb BY loccTangapt Pecnybnukv Benapycb

KasaxctaH Kz [occTangapT Pecnybnuku KasaxcTtaH

MongoBa MD Mongosa-CtaHaapT

Poccus RU PocctaHgapT

TapxukucraH TJ TagxukcTaHgapT

Y3beKkncraH Uz YacTaHgapTt

YkpauHa UA MWH3KOHOMpPa3BUTUA YKpauHbl

4 Mpukasom degepanbLHOr0 areHTCTBa N0 TEXHUYECKOMY PEryfnmpoBaHuiO U METPONorun ot 22 Hosbps
2013 1. Ne 789-cT mexxrocygapcTBeHHbin ctangapt NTOCT 32382—2013 BBeaeH B 4€NCTBME B Ka4eCTBE HaUMO-
HanbHOro craHgapra Poccuinckon $egepauum ¢ 1 asrycta 2014 1.

5 Hacrodawmii ctaHaapT uaeHTudeH mexayHapogHomy aokymeHty OECD, Test Ne 111:2004 «'mwaponus
kak dpyHkuma pH» («Hydrolysis as a Function of pH», IDT).

HaumeHoBaHue HacToALero ctaHgapTa U3MEHEHO OTHOCUTENBbHO HAaWMMEHOBAHMSA YKA3aHHOTO MeXay-
HapOAHOro AOKyMeHTa ana npuseaeHus B cootsetctane ¢ FOCT 1.5 (nogpasagen 3.6)

6 BBEJEH BMNEPBbIE

7 NMEPEUSOAHME. Anpenb 2019 1.
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Unpopmayus 0 eeedeHuu e delicmeue (npekpawieHuu Oelicmeus) Hacmoswieeo cmandapma u u3me-
HeHull K HeMy Ha meppumopuu yKasaHHbIX ebiuie 2ocydapcme nybruKyemes 6 yKkasamensax HayuoOHallbHbIX
cmandapmos, usdasaembix 8 IMUxX 20cydapcmeax, a maicke e cemu YlumepHem Ha calimax coomeemcmey-
OUWUX HaYUOHarbHbIX 0peaHose rno cmaHdapmusayuu.

B cniyyae nepecmompa, U3MeHeHUs unu OMMeHbl Hacmosaweao cmaHdapma coomeememaeyiouast uH-
¢opmayus 6ydem onybnukosaHa Ha ohuyuanbHOM uHmepHem-caiime MexezocydapcmeeHHo20 coeema no
cmanf0apmu3sayuu, Memponoauu u cepmuchukayuu 8 kamarnoze «Mexaocy0apcmeeHHble cmaHOapmbi»

© CraHgapTuHdopm, odopmnerue, 2014, 2019

B Poccuiickon degepaumuy HaCTOSALWMIA CTaHAAPT HE MOXET ObITb MOMHOCTLIO UNK
YaCTUYHO BOCMPOU3BEAEH, TUPAXMPOBAH U PacrpoCTPAHEH B Ka4yecTBe ouumansHOro
nsnanusa 6e3 paspeweHna deaepanbHOro areHTCTBa N0 TEXHUYECKOMY PerynMpoBaHUIo
1 METponoruun
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BBeaeHue

Xumuyeckne BELLECTBA MOTYT NONaaaTb B MOBEPXHOCTHbLIE BOAbLI HANPSIMYIO, MPW CMbIBE, NPU OMNPbICKK-
BaHWK, C NOBEPXHOCTHLIMK CTOKAMW, Yepes APeHaXHbIE CUCTEMbI, NP YAANEHUM NPOMbILLNEHHBIX, GbITOBbIX
UMK CENbCKOXO3SAMCTBEHHBIX XXUAKUX OTXO4OB, NOCPEACTBOM aTMOCKepHOro ocaxaeHus. [anee oHu MoryTt
npeTepnesarb U3MEHEHUS B 9TUX BOAAX B PE3yrbTaTe XMMUYECKUX (HanpuMep, rmaponua, okucneHue), oTto-
XUMUHECKUX /UM MUKPOBMONIOro4eCcKNX NpoLLECCOoB.

WcnbiTaHne npoBoOAAT AN TOr0, YToObI:

- OnpeaennTb 3aBUCUMOCTb CKOPOCTU MMAPONN3a UCCNENYEMOrO BELLEeCTBa OT pH;

- WOEHTMULMPOBATL UMW ONPEAENUTL MPUPOAY NPOAYKTOB rMAPOnU3a, KOTOPble MOTYT OKa3biBaTb BO3-
[eiCTBMe Ha OpraHu3Mbl, a TAKKE ONPEAENUTb CKOPOCTb MX 06Pa30BaHUA U YPOBEHb CHWXKEHUSI CKOPOCTH
rmgponusa.

MpoBeAeHNE TaKNX UCCIIEA0BAHMIT MOXET 0Ka3aTbCsl HEOGXOANMbIM NS BELLECTE, NONaAaloLLuX B BOAY
HanpPAMYI0, UMK KOTOPbIE C GOmMbLLOW BEPOATHOCTLIO NONAAYT B OKPY>XAIOLLYIO CPeay OAHWM U3 OMUCAHHbLIX
BbILLE MyTEN.
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M E X T FocyYy AP CTHBETHHDbB U CTAHQAOAPT

METOAbI UCMBITAHWIA XVMUYECKON NMPORAYKLIMK,
NPEACTABNAIOLWEN ONACHOCTb AN OKPY>KAIOLLIEW CPE[BI

Mpponus

Test methods for chemicals of environmental hazard.
Hydrolysis

Dara BBegeHusa — 2014—08—01

1 O6nacTb NpUMeHeHus1

Hacrosiwuii cTaHaapT ycTaHaBnNUBaeT MeTod NnabopaTopHOro aHanu3a Anst OUEHKM abuoTUYECKUX -
APONMTUYECKNX NPEBPALLEHMIA XUMUYECKNX BELLECTB B BOAHBIX CUCTEMAX NPU 3HA4YEHMAX pH, BCTpevatoLmx-
cs1 B OKpy>atowlen cpeae (pH 4—9) [11—I[7].

2 TepMUHbI U onpeaeneHns

B HacTosiLemM CTaHaapTe NPUMEHEHBI CneayLmMe TEPMUHbI C COOTBETCBYIOLLIMMU ONPEAENEeHUsMM:

2.1 DTy, (Bpema yaanenuns 50 %) [DT50 (Disappearance time 50)]: Bpewmsi, 3a KOTOpoe KOHUEHTpauus
BewectBa ynaget Ao 50 %.

2.2 nccnepyemoe BeuectBo (Test substance): Jlloboe BeLIECTBO, UCXOAHbIE UMM COOTBETCTBYIOLLE
NPOAYKTbI TPaHCopMaLIMK.

2.3 nepuop nonypasnoxenus (t, 5) [Half-life (t0.5)]: Bpemsa, Heobxoanumoe Ana rmapoNUTUHECKOro pas-
noxexusa 50 % uccnegyemoro Beu.l,eCTBé B Cryyae, ecfm peakuusi MOXeT ObITb OnucaHa KWHETUKON NepBOro
nopsaKa, TO €CTb HE 3aBUCMMA OT KOHLIEHTPaLUK BELLEeCTBa.

2.4 npoaykrbl ruaponu3sa (Hydrolysis products): Bce Bewlectsa, o6pasyowmecs BCneacTBue ruaponu-
TU4yeckon TpaHcopmaLmm UCCneayemoro BeLecTaa.

2.5 npoaykTbl TpaHcdopmaumm (Transformation products): Bee Bewectsa, o6pasyiowmecs B pesyrb-
TaTte Buotuyeckux unm abnoTudeckux TpaHcpopmaumin uccneayeMoro BeLecTBea.

3 Obwume nonoxeHus

3.1 MpuHuMn metona

3.1.1 K crepunbHbiM BOAHbIM OydhepHbIM pacTBOpaM ¢ pasnuyHbiMu 3Ha4dernamu pH (pH 4,0, 7,0 u 9,0)
[o6aBnsaioT uccneayemoe BELLEeCTBO. PacTBOpbl € uccrnegyeMbiM BELLECTBOM UHKYOMPYIOT B TEMHOTE Npu
KOHTpOnupyeMbIx nabopaTopHbIX YCNoBuUsIX (NpW NOCTOSIHHOW Temneparype). Yepes onpeaeneHHble npomMe-
XKYTKU BpemeHun BydepHble pacTBOpbI aHanNU3upYyIoT Ha cofepXkaHue Uccnesyemoro BeLwecTsa u NpoAyKToB
ruaponusa. banaHc BellecTBa npowye paccuMTarb Npy MCNOSIb30BAHUM PAAUOAKTUBHO MApPKUPOBAHHOIO MC-
crnesyemoro seLectea (Hanpumep, 14C).

3.1.2 MHOroypoBHeBbIli NOAX0A, UCMONb3YEMbIV B HACTOSILLEM CTaHAapTe, NogpoGHO ONMCaH B NPUIo-
xeHum A. Mepexoa Ha Kaxabi CneayloLuil ypoBEHb 3aBUCUT OT Pe3ynkTaToB NpeabiayLLero.

3.2 NMpuMeHuMoCcTb MeToaa

[aHHbIN MeToA MPUMEHNM K XMMUYECKUM BeLleCcTBaM (PaaMOaKTMBHO MapKMPOBAHHLIM UMW HEMAaPKK-
pOBaHHbLIM), ANA aHanNu3a KOTopbIX Obin pa3paboTaH 4OCTATOYHO TOYHbIA U YYBCTBUTENbLHLIN AHANMUTUYECKUIA
MeTod. OH NMPUMEHUM K HENETYYMM, a TakKe NPAKTUYECKU HENEeTyYuMm BeLecTBam, XOpOoLUO pacTBOPUMbIM

U3paHue ocpuumansbHoe
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B BoAe. MeToa Henb3s MCNonb30oBaTh ANs aHanusa BELLECTB, XapaKkTepU3yOLLUXCA BbICOKOMN NETYHYECTbIO U3
BOAHbLIX PACTBOPOB (HanpumMep, (PyMUTraHTOB, OPraHUHECKUX PacTBOPUTENEN), Tak Kak HEMb3sA 06ecnevnTb
Hanuyne BeLLecTBa B pPacTBOpe NpW 3a4aHHbIX SKCNEPUMEHTArbHbIX YCIOBUSIX. TaKKe METOZ CIOXHO Mpu-
MEHMTb K BELLLECTBAM C O4€Hb HU3KOI PacTBOPUMOCTLIO B BOAE.

3.3 Uudhbopmauusa 06 nccnegyemMom BelecTese

3.3.1 inA onpeaeneHns CKOPOCTU rmaponn3a BEeLLEeCTBA OHO MOXET ObiTk Kak pagnoakTMBHO MapKupo-
BaHHbIM, TaK U HEMapKMPOBaHHbLIM. Kak npasuno, npeanovreHme oTA4aeTca MapkupoBaHHOMY MaTepuany Ans
uccneaoBaHusa Kackaga rmaponuTu4eckux peakumii u ans pacyeta 6anaHca BeLLECTBa; O4HAKO B ONpPeAeneH-
HbIX CMy4asx UCMONb30BaHWE PAaAUMOaKTUBHO MApPKMPOBAHHOIO BELLECTBA HE SBMAETCA 0bsi3arensHbIM. Peko-
MEHAYETCS BBOAUTb U30TOMbI 14C, HO BO3MOXHO MCMOMb30BaHUE W APYIUX U30TONOB, Takux kak 13C, 15N, 3H.

MeTtky cnegyet BBOAUTb B Haubornee cTrabusbHy0 4acTb/4aCTu MOMEKYIIbI.

Hanpumep, ecnu B CTPYKTYpe BELLECTBA COAEMKUTCH OAHO KOMbLIO, TO HEOOX0AUMO BBECTU METKY B 3TO
KOmNbLIO; €CIKn ke B CTPYKTYype BeLlecTBa [iBa KonbLa unu 6onee, cneayer NpoBOAUTbL OTAENbHbLIE UCCNEN0BA-
HUS1 ANsa onpeaeneHus cyab0bl KaXKaoro MapkupoBaHHOTO KOMbLIA U NOTYy4EHUs1 0CTAaTOMHON MHopmaLumn 06
o6pasoBaHuM NPOAYKTOB rMAponu3a. Yncrora uccneayemMoro BewecTsa AomkHa ObiTb He Hke 95 %.

3.3.2 [lo npoBeaeHus TecTa Ha rmaAponu3 AomkHa ObiTh U3BECTHA cneayowas uHgopMauus:

- pacTBOpUMOCTL B Boge [1];

- pacTBOPUMOCTb B OPraHMYECKUX PaCTBOPUTENSX;

- AaBneHune napos [2] w/unu KoHcTaHTa eHpy;

- KO3 pULMEHT pasaeneHuns H-OKTaHoN/Boaa;

- KoHcTaHTa auccoumauum (pK,) [3];

- CKOpPOCTb MPSAMOro M HENPSAMOTO ¢hoTONpeBpaLLEeHUs B BOAE, €CNU NPUMEHUMO.

3.3.3 [lomkHbl ObITb U3BECTHBI aHANMUTUYECKME METOAbI ANA KONUYECTBEHHOTO aHanu3a uccneayemoro
BeLlecTsa U, eCnu NPUMEHUMO, AN UaAeHTUUKaLUU U KONUYECTBEHHOTO aHanu3a NPoAayKToB ruaponusa s
BOAHbIX pacTBopax.

3.4 BewecTBa cpaBHeHUA

3.4.1 MNpu BO3MOXXHOCTHU AOFDKHbI ObITb MCNONMb30BaHbI BELLECTBA CPAaBHEHUS ANS UAEeHTUdUKaALUU U KO-
NUYECTBEHHOTO aHanu3a NpoAyKTOB rMApPONU3a ClekTPOCKONUYECKUMU U XpoMarorpacuyeckumm Metogamm
UNn ApYruMn NoAXOASILLIMMM YYBCTBUTENBHLIMU METOAAMM aHanu3a.

3.5 EauHuubl n3aMepeHui

EavHuubl namepeHuii npeacraeneHsbl B NPUnoXxeHun B.

3.6 Kputepum kauectBa

3.6.1 3 peKTUBHOCTL onpenerieHus

Heobxoanmo NpoBeCTW aHanu3 no kpanHelh mepe ABYX MAEHTUYHbIX OydhepHbIX pacTBoOpoB cpa3y no-
cne pobaeneHnsa Uccneayemoro BeLecTsa Ans u3HavyansHoro NoATBEPXKAeHUS BOCNPOM3BOAUMOCTH aHanNu-
TMYECKOro MeToaa U NPMMEHMMOCTU METOAA BHECEHNUA UCCMeayemoro sewectsa. SpdheKkTUBHOCTL onpeae-
NEeHus1 Ha NocrneayLWmMX CTaauax akcnepuMeHTa onpegenserca 6anaHcom eewecTsa (MPU UCNONb30BaHUN
pagnoakTMBHO MapKMpoBaHHOro marepuana). OHa AomkHa HaxoauTbesa B ananasoHe ot 90 ao 110 % kak ana
MapKUMPOBAaHHbIX, TaK U AN HEMapPKMPOBAaHHbLIX coeaAnHeHnin. Ecnu goCTuYbL 4aHHOIO ananasoHa TEXHUYECKU
CNOXHO, Aonyckaetca apdeKkTMBHOCTL onpeaeneHus 70 % HeMapKMpOBaHHOIO MCCNEaYEMOro BellecTBa.
B aTom cniyyae cneayeT npuBoAuUTL AOMKHOE 060CHOBaHMe.

3.6.2 Bocnpon3sBoauMOCTb U YYBCTBUTESIbHOCTb aHarMTU4eCKOro Metoga

3.6.2.1 YgocToBepuTLCA B BOCMPOU3BOAUMOCTU aHaNMTUYECKOro MeToaa/MeTOAOB ANS KONUYEeCTBEH-
HOro onpeaeneHus Uccneayemoro BeLecTsa U NpoAyKTOB MMAPOnu3a MOXHO, NPOBEAS MOBTOPHLIA aHanu3
3TuX e BydepHbIX pacTBOPOB (MNKU UX BKCTPAKTOB) NOCNE TOro, kak 06pa3yeTcs 3HaYUTENLHOE KONUYECTBO
onpeaensemMbIX NPOAYKTOB ruaponuaa.

3.6.2.2 AHanuTU4eckuii MeTo AOMKEH ObiTb AOCTATOMHO YYBCTBUTENbHbLIM ANSA ONpeaeneHns Konmye-
CTBEHHOIO Coep>kaHns UCCNegyemMoro BeLLEeCTBa, BnnoTb 40 10 % 1 MeHee OT ero Ha4yanbHON KOHLEHTPaLUN.
AHanNUTUYECKNE METOAbI TAKKE AOIHKHbI ObITb 4OCTAaTOYHO YYBCTBUTESNbHBI 4111 KONMMYECTBEHHOI XapakTepu-
CTUKW MNPOAYKTOB rmaponusa, coctaensaowmx ot 10 % BHOCMMOro uccnenyemMoro seLlecrsa u 6onee (B nodon
MOMEHT 1CCneaoBaHus), a Takke 4o 25 % U MeHee OT ero MakCumarnbHON KOHLEHTpaUUuu.

2
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3.6.3 loBepuTenbHble UHTEPBAsbl ANA KWUHETUYECKUX JAHHbIX peaKuuu rugpornusa

[oBepuTenbHble UHTEpPBanbl AOMKHbI ObiTb PaccYMTaHbl M NPeACTaBneHbl AN BCeX KO3hdUUMEHTOB
perpeccun, KOHCTaHT CKOPOCTU peakuuun, NepuogoB nonypacnaga u nodbix ApYrux KUHETUYECKUX napameT-
pos (Hanpumep, DTg).

4 OnucaHue meToga uccreaoBaHus

4.1 O6opynoBaHue U yCTaHOBKA

4.1.1 VcnbiTaHue BelwecTsa HE0GX0AMMO NPOBOAUTL B CTEKNAHHOWM nocyae (Hanpumep, B npobupkax,
HeGonbLwMX hnakoHax) B TEMHOTE W CTEPUIbHBLIX YCNOBUSIX, €CMM 3TO HEOBX0AMMO, KPOME CryvaeB, koraa
3apaHee U3BEeCTHbIe NapaMeTpbl (TakMe Kak KoadhpUUMEHT pasaeneHns H-OKTaHomM/BoAa) yKasbiBaloT Ha TO,
YTO BELLECTBO MOXET NPUMMNAaTh K CTEKNY. B Takux cryyasx BO3MOXHO MCNONb30OBaHNE ansTEPHATUBHLIX Ma-
Tepuanos (Takux kak Tecpnon). Mpobnemy npunMnaHnAa BeLLECTBa K CTEKNY TakKe MOXHO PeLUNTb OAHUM U3
cneayroLwmux crnocoboB.:

- oNpegenuTk MacChl MCCeayeMoro BELLECTBA M NPOAYKTOB rMaponu3a, aacopbupoBaBLLUMXCS Ha CTEKIIE;

- UCNOMb30BAaTh YNbTPa3BYKOBYIO BaHHY;

- NPOMbIBATH BCIO Tapy pacTBOPOM PacTBOPUTENS B Kaxablii nepuog otéopa npob;

- UCNOMb30BaTh CrieumarnbHbIe CPpeacTBa;

- UCNOIb30BaTh YBENUYEHHOE KONMYECTBO COPacTBOpUTENs Npu AobBaBneHun Mccnesyemoro BellecTsa K
TECT-CUCTEME; NPY 3TOM HEO6X0AMMO YBEANUTLCH, YTO STOT COPaCTBOPUTENb HE BIIMSIET HA NPOLIECC rMApOonU3a.

4.1.2 ins nHkyGauun pacTsopoB 0BbIYHO MCMOMB3YIOT TepMOCTaTMpyeMble Ha BOAAHON 6aHe BCTPAXU-
BaTENM UMK TEPMOCTATUYECKU KOHTPONUPYEMBIE UHKYDaTOopPbI.

4.1.3 Heobxoaumo craHgapTHoe nabopartopHoe 060pyaoBaHue, BKIOHaloLee, B YaCTHOCTK, crieayioLee:

- pH-meTp;

- aHanuTu4eckue npubopsl, Takue kak ob6opyaoBaHue Ana nposeaeHua razoBon xpomarorpacum (MX),
BbICOKO3(PPEKTUBHON ra3oBo xpomaTorpacuu (BIXKX), TOHKOCNONHOW XpoMaTorpadhum, BknovaoLwee noa-
XOASLLME CUCTEMbI AETEKTUPOBAHUA ANS aHanu3a paguoakTUBHO MapPKMPOBAHHLIX U HEMAPKUPOBAHHLIX Be-
LecTB unu obpaTHbIi METOA M3OTOMHOTO pa3BeaeHUs;

- npubopbl 4Na naeHTMdUKaUMmn BeLecTs [Hanpumep, macc-cnekrpometpum (MC), N’X — MC, BaXKX —
MC, cnekTpockonuu A€pHOr0 MarHuTHoro pesoHaxca (AMP) u ap.];

- )XMAKOCTHOW CLIMHTUIISALIMOHHBINA CYETUMK;

- AenUTENbHbIE BOPOHKMN A1 XXMAKOCTHON SKCTPAKLMUK;

- NpUBOPbI AN KOHLEHTPMPOBAHUA PAaCcTBOPOB U 9KCTPAKTOB (Hanpumep, pOTaLUMOHHbIA UCNAapuUTEnb);

- npubop Anst KOHTPONA TeMNepaTypbl (Hanpumep, BoasiHast 6aHs).

4 1.4 XuMnyeckue peareHTbl, BKIOYAIOLWMe, Hanpumep:

- OpraHu4eckue pactsoputenu (4.4.a.), Takue Kak rekCaH, AMXIIOPMETaH u ap.;

- XKUAKWUIA CLMHTUNNATOP;

- 6ychbepHble pacTBOpbI.

4.1.5 Bca creknsiHHasa Tapa, Boga (4.4.a.) u GydepHble pacTBOpPbI, UCNOMb3yeMble B UCCREA0BaHUY,
JOIDKHbI ObITb MPOCTEPUNM30BAHbI.

4.2 BHeceHue uccreayeMmoro BelecTsa

4.2 1 B pasnuyHble 6ycepHble pacTBOPbI CEAYET BHOCUTL BOAHBIA PacTBOP UCCINEAYEMOro BELLECTBA
(npunoxxenue C). [Ina AOCTWXEHUA HAANEXALLETO PpaCTBOPEHUSI UCCIEeAyeMOro BELLIECTBA NPU €ro BHECEHUM
M CMELLMBAHWUMN NPU HEOOXOAMMOCTU MOXHO UCMONBb30BaTh HEDONbLLKE KOMMYECTBA CMELLMBAEMBIX C BOAOW
pacrBoputenei (Takux Kak aLieTOHMTPUI, aLIETOH, CNMPT), Kak NnpaBuno, He 6onee 1 % B 06bEMHOM OTHOLLIE-
Huu. Ecnn Heo6xoaUMO UCNoNb30BaHUE Bonee BbICOKMX KOHLIEHTpaLMi pacteopuTeneii (Hanpumep, B cnydyae
NNoXopacTBOPUMbIX BELLECTB), 3TO BO3MOXHO TONbLKO B TOM Cny4ae, ecnu 6yaeT oka3aHo, YTo pacTBoOpUTENb
He BNUSET Ha NMAPONUTUYECKOE Pa3noXeHUe UCCneayeMoro BeLecTsa.

4.2.2 Acnonb3oBaHue cneumanbHbiX CPEACTB B 00LIEM Criydae HE peKOMEHAYETCS, Tak Kak HeNb3Aa UC-
KIIOUYUTb BEPOSTHOCTb, YTO KOMMOHEHTbI 3TUX CPEACTB OKa3bIBAIOT BAUSHUE HA MMAPONMUTUYECKOE Pa3noxe-
HUEe uccnegyemoro BelecTsa. Mcnonb3oBaHue crneuuanbHbIX CPeACTB ABMAAETCA NpMeMIeMon ansTepHaTu-
BOI B CIlyuae nioxopacTBOPUMBIX BELLECTB M Npu aacopbuum BeLeCTB HA CTeHKaX CTEKITSIHHOW Tapbl.

4.2.3 MNpu ucnbiTaHum A0IPkHA ObITb UCNONb30BaHA OAHA KOHLEHTPaLMA nccnegyemoro Bewwecrsa, npu
3TOM OHA He A0rpkHa ObiTb 6onee 0,01 M unn NONOBUHBLI KOHLEHTPALMUN HaCbILEHUS.
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4.3 bydepHble pacTBOpbI

4.3.1 NccnegosaHue ruiporiMTUYECKOrO pasroXeHus BewecTsa cnegyer NpoBoAUTb NPU 3HAYEHUAX
pH 4, 7 n 9. [ins aT0ro u3 peareHToB U BOAbI (4.4.a.) AOIMKHbI ObITb MPUrOTOBNEHBI COOTBETCTRYIOLLME Bydhep-
Hble pacTBOpbl. COCTaB HEKOTOPbIX BydepHbIX CUCTEM NpuBeAEH B npunoxeHun C. BydepHas cucrema no-
TeHUManbHO MOXET 0KasaTb BIUSIHUE HA NpOTeKaHne peakuum ruaponusa. B atom cnyyae cnegyer 3aMeHUTb
OydhepHYI0 CUCTEMY Ha ankTepHaTUBHyi0!).

4.3.2 Heobxoaumo ycraHoBuTb pH kaxxaoro 6ydepHoro pactsopa ¢ TOMHOCTbIO A0 0,1, ucnonb3ys oT-
kanubpoBaHHbIin pH-MeTp.

4.4 YcnoBus npoBefeHUs UCNbITAHUA

4.4.1 3KCNEepUMEHTbI HA FMAPOSNIUTUYECKOE Pa3snOXeHUe crneayet NPoBOAUTL NPU NOCTOSIHHLIX TEMMEepaTy-
pax. [ns aanbHewnLLen aKCTpanonsaLuMmn pesynsratoB BaXHO NoaaepxMBaTh TeMneparypy B auanasote + 0,5 °C.

4.4.2 Ecnn 3apaHee Heu3BeCTHA CMOCOOHOCTL BELECTBA K rMaponu3y, cneayert NpoBoAUTbL NpeaBapu-
TenbHoe TectupoBaHue (1-i yposeHb) npu Temneparype 50 °C. Kunetnueckue nccneaoanus 6onee BbICOKMX
YPOBHEW crieyeT npoBOAUTL Kak MUHUMYM MPU TPeX pas3nnyHblX TeMNepaTtypax (Bkniovas TeCTUPOBaHue npu
50 °C), 3a UCKIIOYEHUEM Crly4aeB, KOIAa BELLECTBO 0Ka3anocb HECMOCOOHLIM K rMAPONUTUYECKOMY pas3rno-
XKEHWIO NPU NpeBapuUTEnbHOM TECTUPOBAHUK 1-T0 YPOBHS. PekoMeHayeMbIli TEMNEPaTYPHLIA AuanasoH AnA
nposeaeHus uccnegosannmin — 10—70 °C (xkenarenbHO nNpoBeaeHue xXoTA Obl 0AHOrO TECTa NpU TeMneparype
25 °C), KOTOpbIN BKIOYAET U Temnepartypy 25 °C, u 60NbLUMHCTBO TEMNEPATYP, C KOTOPbIMU MOXHO CTONK-
HYTbCS B pearnbHbIX YCIIOBUSIX.

4.5 CBeT 1 Kucnopop

4.5.1 BO3MOXXHO npuMeHeHue nioObiX NOAXOAALLMUX METOAOB ANA TOro, YTOObl BCE MCCNEAOBaHUSI HA
rMAPONUTMYECKOE pa3noXeHue NPoBOAMMUCHL B YCMIOBUSX, UCKNOYaOWMX hoTonuTuueckue adaekTol. Tawke
cnefyeT NpMHUMaTh BCe BO3MOXHbIE Mepbl Ansa u3beraHua npucyTCTBUA KUCNOpOAa B aHanNM3uMpyeMmbiX pac-
TBOpax (Hanpumep, 6apboTupoBaHUem renuem, a30TOM UM aproHOM B TEHEHME NATU MUHYT NEpPes NPUroToB-
NeHneM pacTteopa).

4.5.2 MNpeaBaputenbHbIf TECT CneayeT NPOBOAUTL B TEYEHUE NATU AHEN, a TeCTUPOBAHMA Bonee BbICO-
KOro ypoBHS — A0 TeX nop, Noka He ruaponuayiotca 90 % uccneqyemoro BeLecTsa, unu B tedenune 30 axen,
B 3aBMCUMOCTM OT TOrO, Kakon nepuoa byaeT Kopoye.

4.6 NpoBeaeHUe ncnbITaHUA

MpeaBaputencHoe ucnbiTaHue npoeoaat npu (50 +0,5) °C u 3HayeHusx pH, paBHbix 4,0, 7,0 1 9,0. Ecnu
3a NSATb AHEW CTeneHb rmaponuTMYECKOro pasnoxeHus cocraensier meHee 10 % uccneayeMmoro Bewecrsa
(t0 5/25°C > 1 roga), BELLECTBO CHUTAETCSH MTMAPONUTUYECKM CTAOUIBHBIM, U 0OLIYHO AONOMHUTENBHBIX UCTIbITA-
HUI He TpeByeTca. MpeaBapuUTenbHOE TECTUPOBAHME He TPeByeTcs, eCrM U3BECTHO, YTO BELLIECTBO SIBNISIETCS
HecTabunbHLIM NP TeMnepaTypax?), XxapakTepHbIX ANs OKPYXaloLieil cpeabl. Mcnonb3yemblit aHanuTude-
CKMI METOA AOMKEH OblTh AOCTATOYHO YYBCTBUTENbLHLIM AN onpeaeneHus 10 % CHWKEHUA KOHUEHTpauum
MccrieayeMoro BELLECTRaA.

4.7 M'maponns HecTabunbHbIX coeauHEeHUN (YPOBEHb 2)

McenegoBaHus 6onee BbICOKOTO YPOBHSA CrieayeT NPOBOAMTL NP 3HAa4YEHUsIX pH, npu KOTOPbLIX BELLLEECTBO
0Ka3anocb HeCTabunbHbIM B XOA€ NMPEABAPUTENLHOMO UCMLITAHUS, ONUCAHHOTO Bbiwe. BydepHblie pacTBo-
pbl, coaepxalume uccrnegyemoe BELLECTBO, AOMKHbI TEPMOCTATMPOBATLCA NPU BbIOpaHHLIX TEMMepaTypax.
Onsa onpefgenexHns, npoTekaeT Nu rMAPONKU3 Kak peakumsa Nnepeoro nopsaka, HeobxoaumMo npoaHanM3upoBaTb
KaXkaylo peakLMOHHY0 CMeCb Takum 06pa3oM, YTOObI NONYYUTb LUECTL Pa3fenieHHbIX BO BPEMEHU TOYEK, CO-
oTBeTcTBYIOWMX ruaponu3y 10—90 % Bewiectsa. MNpu kaXxgoM U3 LWECTU 0TOOPOB NPO6 cneayeT aHanU3upo-
BaTb COAEpKaHMe B napannensHbix npobax (ans kaxaoro obpasua gomkHa ObiTb KaK MUHUMYM OfHA naparn-
nenbHas npoba, cogepkalancs B OTAENbHOM PEAKLMOHHOM COCYyAe, BCEro He0oBXoauMo NonNy4uTb 12 Touek).

1) PekomeHayeTca ncnonb3osaTh 6opaTHIN UK aLeTaTHbIil Bydep BMecTo docdaTHOro.

2) Takas MHGOPMaLMS MOXeT GbiTb MOMydeHa U3 APYrMX UCTOYHWKOB, TAKUX Kak: AaHHbIe NO FUpONUTUHEcKOMY
PasnoXeHUIo NMOXOXKUX CTPYKTYPHO COeAMHEHUIA, U3 NIUTEPaTYPHBIX MCTOMHWUKOB UMK APYTUX NpeaBapUTENbHBIX MOMyKOnu-
YeCTBEHHLIX UCCreoBaHNiA MMAPONMTUHECKOrO PasfoXeHUs UcCnefyemMoro BeLlecTBa, NpoBedeHHbIX Ha Gonee paHHUX
aTanax aHanusa.

4
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OT60p anuKBOT U3 OAHOW COBOKYMNHOW NpoObl pacTBOpa UCCNEAYEMOr0 BELLECTBA SABMSIETCA HEMPUEMEMBIM,
TaK KaK B 9TOM Cry4yae HEBO3MOXHO NPOBECTU aHANM3 U3MEHYMBOCTU AAHHbIX, TaKke AaHHbIE AENCTBUSA MOTYT
NPUBECTU K 3arpA3HEHMIO PACTBOPA UccnegyemMoro BewecTea. B koHue uccneaosanuii 6onee BbICOKOro ypoB-
HA (TO ecTb nNpu 90-NPOLIEHTHOM rMAPONM3e UCCREAYEMOro BeLecTBa unu no ucredeHun 30 aHen) cneayer
NpoBOAUTbL aHanu3bl HA CTePUNbLHOCTL pacTBopa. OAgHAKO eCnu pasnoxeHua (TpaHcdopmanmm) He Habrnoaa-
NOCb, TO TECTbI HA CTEPUNBHOCTL NPOBOAUTL HEOOA3ATENBHO.

4.8 WUpenTudmkauusa npoaykros ruaponusa (yposeHb 3)

TioGble NpoAYKTLI TMAPONUTUYECKOTO Pa3fNOXeHUs UCCRneayemMoro BeLecTsa, cooTBeTcTBytolme 10 %
unu 6onee OT BHOCMMOrIO BELLECTBA, AOMKHbI ObiTh ONpeaeneHbl NOAX0AAWWMM aHANUTUYECKUMU METOAAMM.

4.9 lononHuTernbHbIE UCCIEeA0BaAHUA

B0O3MOXXHO AOMONHUTENbHOE TECTUPOBAHUE TMAPONMTUYECKUM HECTabuNbHOrO BeLLecTBa Mpu ApYyrux
3HavyeHuAx pH (kpome 4, 7, 9). Hanpumep, Ana u3y4eHua NoBeaeHUA BELWECTBA B YCNOBUAX, NMPUONMKEHHbIX
K hU3MONOrMYECKUM, BO3MOXHO NpOBEAEHMe uccneaoBaHus npu 6onee HU3KMX 3HadeHusx pH (Hanpumep,
pH 1,2) u npu dmuanonoruyeckn sHa4ummon temneparype (37 °C).

5 [laHHbIe U OTYETHOCTb

5.1 O6paboTka pe3ynsraToB

5.1.1 3HayeHus KonM4yecTsa UCCReayeMoro BeLLecTsa U NPOAYKTOB rMApONU3a cneayer npuBoAUTL B
NPOLUEHTHOM OTHOLUEHWW OT BHOCUMOWM KOHLUEHTpaLuu B Ha4yane 3KCMepuMEHTa M B HAANEeXalmx Criyvasx
B Mr/n Ans kaxaoro ot6opa npob, npu kaxaoM 3HaveHuu pH v Temnepatype NpoOBeAEHUS] UCCNEA0BAHUA.
B cnydyae ecnu ucnonb30Banock PaJnoOakTUBHO MapKMPOBaHHOE BELLUECTBO, AOMOJHUTENLHO HEOOX0AUMO
paccuuTaTh 6anaHc Macc, BbIPaXXEHHbIA B NPOLIEHTHOM OTHOLUEHWM OT BHOCUMOM B Hauyane uccrnegoBaHus
KOHLIEHTPaLuu TeCTUPYEMOrO BELLECTBA.

5.1.2 Heobxoaumo rpadmyecku npeacTaBUTb 3aBUCUMOCTb forapudMa KOHUEHTpauum Uccneayemoro
BeLLecTBa OT BpeMeHu. Jliobble 3Ha4MMble NPOAYKTHl FMAPONUMTUYECKOTO Pa3noXeHUA UCCNeayeMoro Belle-
ctBa (paBHble unu 6onee 10 % KOHUEHTpaUUM BHOCMMOrO BELLECTBA) HEOOXOAMMO uaeHTUhMuupoBaTb M
TaKkke NpeacTaBuTb HA rpadpuke 3aBUCUMOCTb Norapuma ux KOHLEHTpauuu OT BpEMEHU aHanorM4HO MCXoa-
HOMY BeLLECTBY. OTO MO3BONUT NMPOAHANU3NPOBATL CKOPOCTU UX 06pa3oBaHMA 1 yObiu.

5.1.3 TNpuMeHsa COOTBETCTBYIOLLME KMHETUYECKME MOAEnN, creayet onpeaenuts 6ornee TOMHO 3Ha4ve-
HWA 4NA NEPUOAOB Nonypacnaaa unu sHadennini DT5,. HeoGxoaumo npueoanTL NEpUOAEI nonypacnaaa umnm
3HaveHua DTg (BKNoYas AoBepuTeNbHbIE NPEAensl) Ana Kawaoro 3Ha4eHus pH 1 TeMnepatypel, a Takke
Heob6Xx0aMMO ONuUcaTb NMPUMEHAEMYIO KMHETUYECKYIO MOAENb U NPUBECTU KOA(PPULMEHT CMELLIAHHON Koppe-
naumn (2). B cnyvasix, rie sTo SBNAETCS YMECTHbIM, HEOBX0ANMO OCYLLECTBUTL aHAMOMMYHbIE PAcHeThbl ANs
npoaykToB ruaponuaa.

5.1.4 Ecnu uccnenosaHua CKOPOCTU peakuumn NpoBogMIIMCL NPU APYrMx TEMNepartypax, KOHCTAHTbI CKO-
POCTM peakuun rugponusa nceeaonepsoro nopsaaka (Ky,s) MoryT GbiTb NpeacTaBsieHbl Kak (yHKUMN OT TeM-
neparypbl. BbluncrieHne 0CHOBLIBAETCA Ha NPEACTaBeHU K, . B BUAE CYMMbl KOHCTAHT CKOPOCTEN peakLum
KUCNOTHO-, OCHOBHO- W HEWTpansHO katanusupyemoro ruaponusa (K, Ko Kneytral COOTBETCTBEHHO) U ypaB-
HeHusa AppeHuyca

_Bi
Kobs = Ku [H+]+ Kneutral + Ko [OH_] = dAerT,
i=Hneutral OH

rae A; U B; — k03(phULMEHTLI Perpeccumu, pacCUMTLIBAEMBIE MO NEPECEHEHNIO rpacuka C OChbI0 U HAKMOHY
NPAMON, NPeACTaBNAIOWEN COBO0I SIMHENHYI0 3aBUCUMMOCTL In k; 0T 06paTHOro 3HaueHuss abConoTHON Temne-
patypbl B kenbBuHax (7).

Mcnonb3ysa ypaBHeHUe AppeHunyca ANnst KUCIIOTHO-, OCHOBHO- U HEMTPANbHO Karanu3upyemoro rufipo-
n13a, MOXXHO BbIYMCIIUTL CKOPOCTU peakuumn rmaponn3a ncepaonepBoro nopsika u CooTBETCTBEHHO Nepuofbl
nonypacnaaa Ans Apyrux Temneparyp, Ans KOTOPbIX MPOBECTU NPSIMOE ONpeAereHne KOHCTAaHT CKOPOCTH
peakuun He NPeACTaBASETCH NPaKTUHECKU BbINOSIHUMBIM.
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5.1.5 Otyet 06 nccnefoBaHum AOMKEH BKNOYATL CREAYIOLLYI0 MHOpMaLMIO.

Mcenegyemoe BeLeCTBo:

- 00LenpuHATOE Ha3BaHUE, XMMUYECKOe Ha3BaHue, Homep CAS, cTpykTypHas dopMyna (BKniovas yka-
3aHKME HaA MONOXEHUe METKU, ECNU UCNOMNb3YETCA MEYEHHbIN PaAMOM30TONOM MaTepuan), a Takke umeloLue
3HaYyeHne PU3NKO-XMMU4ECKMe CBOWCTBA;

- yuctoTa (NPUMECH) UCCreayeMOoro BeLecCTBa;

- YUCTOTa METKN MaPKMPOBAHHOIO XMMUYECKOTO BELLIECTBA U MOMNSIPHAA aKTUBHOCTDL (NMpU HEOOX0AUMOCTH).

BydepHble pacTBopbI:

- faTta u onucaHue nNpurotToBfieHUs pacTBOPOB;

- ucnone3yembliin 6ycdep n Boaa;

- MonApHas koHueHTpauusa u pH GydepHbiX pacTBOPOB.

YcnoBus NpoBEAEHUS UCTIBITAHUSA:

- 4aTta NPoBeAEHUS UCMbITAHUS;

- KONIMYECTBO NPUMEHEHHOTO UCCNEAYEMOTO BELLECTBA;

- METOA U pacTBOPUTENM (TN U KONTIMYECTBO), UCNOMNb30BAHHbIE AN BHECEHUS UCCIIEAYEMOTO BELLECTBA;

- 06bem nHkybrpyemoro OydepHOro pactTeopa, CoaepXaLlero uccnelyeMoe BeLLeCTBO;

- onucaHue Metoaa uHkybaummu pacTBOpOB;

- pH 1 Temneparypa, npu KOTOPON NPOBOAUNKN UCCNEAOBAHNE;

- Bpemsi otbopa npoo;

- METOAbI BKCTPaKLnK;

- METOAbI KONIMYECTBEHHOTO ONpeAeneHnsa u naeHTudukaumMmn nccneayeMmoro BeLlecTsa u NPoAyKTOB ero
TMAPONUTUYECKOTO PasnoxeHus B 0ydepHbix pacTBopax;

- KONIMYECTBO pennuKkaumn.

Pesynbrarbl:

- MOBTOPAEMOCTb U YYBCTBUTENBHOCTb MCNOMNb30BAHHLIX AHANUTNYECKNX METOAOB;

- pesyneTaThl 3KCTPaKLuK,;

- [laHHbIE pennuKauuin u cpegHue 3HavyeHus B Tabnu4uHomn opme;

- MaccoBbIii 6anaHc BO BPeMSA U B KOHLIE UCCneaoBaHuns (Koraa CNofb3yeTca paaguoakTUBHO MapKMpo-
BaHHOE TeCTUupyemoe BELLECTBO);

- pesynbTaThl NpeBapUTENbLHONO UCCNEA0BaHUS,;

- BCE UCXOAHbIE AaHHbIE U rpaduku.

Cneaytowasa nidopMauus sisnaeTca o6a3arenbHONM TONbKO B TOM Cryyae, ecnu Heobxoaumo onpeze-
NUTb CKOPOCTb TMAPOSNIUTUYECKOTO pPa3NOoXeHUsA:

- KPMBbIE KOHLEHTpaLUWUN OTHOCUTENBLHO BPEMEHW UCCNEAYEeMbIX BELLECTB U NPU HEOBXOAUMOCTHU NpO-
OYKTOB rMaponu3aa rnpu Kaxgaom sHayeHun pH v s3HayeHun Temneparypbi;

- Tabnuupl pesynsTaTtoB, MOMYYEHHLIX NMPU MPUMEHEHWM YpPaBHEHUA AppeHuyca AnsA Temneparypbl
20—25 °C, ¢ pH, koHcTaHTOIl ckopocti (4~! unm aenb), nepuogom nonypacnaaa unu DTg,, Temnepary-
poit (°C), BKIIIOYAs AOBEPUTENbHBIE MHTEPBATbI U KO3PMULMEHTHI KOppensaLumn (2) N ConocTaBuUMbIe Cae-
JeHus;

- NPEeANOXEHHbIN NyTh rnaponusa.

5.2 HTepnpeTtauua v OLEHKa pe3ynbraTos

BONbLUMHCTBO TMAPONUTUYECKUX PEeaKUuuii NPOTEKaIOT CO CKOPOCTSIMU, XapaKTEePHbIMKU AN peakuui
nepsoro nopsaka, U NoOsToMy nepuoabl nonypacnaga He 3aBUCAT OT KOHUEHTpauuu [ypasHenune (4) B npuno-
XeHuun B]. 310 no3BonseT NPUMEHNATL pesyrnbsraThl nabopaTopHbIX NCCMNEAOBAHNA, NPOBOANUMBIX NMPU KOHLEH-
Tpaumsx 10-2—10-3 M, ANns OLEHKN NOBEAEHUS BELLECTB B YCMOBUSX OKpYXatoLLel cpeapl (< 1072 M).
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MpunoxeHue A
(o6a3aTenbHoe)

MHoroypoBHeBas cxemMa TeECTUPOBaHUSA MMAPONIMTUYECKOro pasrioXeHUs BewecTea

Aa PacTBOPMMOCTb BelLecTBa Her

B Boge Gonee 21072 M?

\ \

|'|pVII'0TOBbTe pacrteop BelllecTBa anrOTOBbTe
B Gycepe c koHUeHTpaUnen MONyHaChILLEHHbIA pacTBOp
MeHee WIu paBHOM 1072 M BelecTea B Gycepe
\ Y
Aa MN3BeCTHO N1, YTO BelUecTBO

rmaponuTu4veckn HecTabunbHO?

LHeT

MpoeeanTe npeapapuTernbHoe
TECTUPOBAHUE NPU 3HAYESHNAX
pH 4, 7 n 9 B Te4eHue naTu gHen
npu 50 °C

MpomexyToyHas oueHka: MmeHee 10 % nccriegyeMoro BellecTea fa

rMapoNM30BaNIUChb MO UCTEYEHUM NATH AHeﬁ1)? (t=05>1y
npu 25 °C)

A

MpoBeauTe TECT HA rMAPOTNIUTUHECKOE Pa3rOKEHNe
npu Tpex Temneparypax B aguanasose 10—70 °C
¥ onpeAaenute creneHb Maponusa npu 25 °C

]

OpomMexyTouHas oueHka: 06pa3oBanoch s 3
3HauuTenbHOe Konuuectso (> 10 %) npoaykToB Her > KCNEpTHas oueHka
ruaponusa nNpu aHadveHusix pH B guanasoHe HBOGXOAMMOCTM 1 3HAUMMOCTY
4—9 1 25°C uaeHTUpMKaLMKU NPOayKTOB
mMpponusa

Oa /:la Het
| ] / ] ¥

Wsonupyiite n ngeHtupunumpyite [anbHeiwmx TecTos
npoAyKT(bl) IMAPOSIUTUHECKOrO He Tpebyercs
pa3anoxeHust

R 10-nNpoLIeHTHLIA MAPONU3 UccrienyemMoro BellecTsa npy Temneparype 50 °C cooTBetcTsyet nepuofy nonypacnaaa,
paBHOMY npumepHo 30 AHSM, YTO COOTBETCTBYET 3Ha4€HMIO okoro 1 r npu Temneparype 25 °C.
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NMpunoxexue B
(o6sa3arenbHoOE)
EavHuubl usmepeHua

Maponus — peakuua uccnefyemoro sellectsa RX ¢ BOAOW, Npy KOTOPOIA nponcxogut obmeH rpynnel X ¢ OH-rpyn-
MNoii B peakUMOHHOM LieHTpe BeLlecTBa

RX + HOH — ROH +HX. (B.1)
CropocTb y6bIBaHUA KOHLUEHTpaLun RX B paMkax 3Toid YNpOLLEHHOW MoAenu MOXET GbiTe NpeacTaBneHa Kak
ckopocTb = K - [H,yO] - [RX], peakyusi BTOPOro nopsgka,
CKOpOCTb = K - [RX], peakyua nepBoro nopsaka,
B 3aBUCUMOCTM OT CTYMNEHHU, onpeaensioLiei CKopocTb peakuuu. Tak Kak Boja NpUCYTCTBYET B U3GLITKe K UccriegyeMomy

BelwecTBy, peakuun Takoro tuna obbIMHO onUckIBatoTCS peakyunei ncesfornepsoro nopsaka, B K0T0p0171 Habnogaemas
KOHCTaHTa CKOPOCTU peaKuyun onucbiBaeTCA COOTHOLLIEHUEM

Kobs = K ’[HZO] (B.2)
1 MOXeT 6biTb HallieHa n3 ypaBHeHna")
1. C
k.. ==In—2, B.3
obs t Ct ( )

rAe K — KOHCTaHTa CKOPOCTW peaKLuu, UsMepeHHasi NpW pasnuuHbIX Temnepartypax,

t — Bpems,
Cp u Cy— KoHueHTpaLuu RX Bo BpeMeHa O u t.

EAVHULA U3MepeHUs fJaHHOW KOHCTaHTLI: (BpeMs)~!, a BpeMa nonypacnaaa (Bpemsi, npyu KOTOPOM npopearupytot
50 % RX) MOXXHO onpeAenuTb N3 COOTHOLLEHUS

In2

fo5 = (B.4)

obs

OnpepaeneHune KOHCTaHTLI K Npu Apyroii Temneparype

Ecnu n3BecTHbl KOHCTaHTBI CKOPOCTU peakuui ANA LBYX TEMMepaTyp, KOHCTaHTa CKOPOCTU peakuuu Ans Apyrux
TeMnepaTyp MoXeT ObITb paccuuTaHa u3 ypasHeHust AppeHuyca

_E
k=A-e RT,

unn

Ink = —E_+InA,
R-T

1 . E
Mpaduk 3aBucumocTu Ink ot T npefcTaenser coboi NpAMYHIO € YITIOM HaKoHa R

rae K — KOHCTaHTa CKOPOCTW peakuuu, UsMepeHHasi Npu pasnuyHbIX TemnepaTypax;
E — aHeprua aktusauum, khx/mMons;
T — abcontoTHasa TeMnepatypa, K;
R — rasoBas nocrosHHas, 8,314 Dx/(monb x K).

) Ecnu rpaduk saBucuMocTn norapudmMa KOHLEHTPaLMM OT BpeMeHM He MpefcTaBnsieT coBoit npsMylo (cooT-
BETCTBYHOLLYIO CKOPOCTW peakuun nepeoro nopsifika), To UCNoMb3oBaHUe ypaBHeHUs (3) He ABNAeTcA NpaBOMOYHBIM ANA
onpeaeneHnst KOHCTaHTLl CKOPOCTM rMagponMaa UCCNeAyemMoro BeLLecTBa.

8
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3HepI'I/IF| akKTusauum MOXeT ObITb paccymuTaHa c NOMOLLbIO perpeCCUoOHHOro aHanusa unu u3 cnejytoLero ypas-
HEeHUA

.[nk2—lnk1

—2 1 (B.5)
At
)

E=R

rae T, > T,
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MpunoxeHue C
(pekomMeHayemoe)

BydepHble cuctemsl

Ta6nuya C.1 — BydepHble pactsopsl Knapka u Jlabeca™l

CocTaB pH
0,2H HCI + 0,2H KCI npu 20 °C
47,5 mn HCI + 25 mn KClI, pa3ss. go 100 mn 1,0
32,25 mn HCI + 25 mn KCI, pa3s. go 100 mn 1,2
20,75 mn HCI + 25 mn KCI, pasB. go 100 mn 1,4
13,15 mn HCI + 25 mn KClI, pa3s. go 100 mn 1,6
8,3 mn HCI + 25 mn KCI, pa3sB. go 100 mn 1,8
5,3 Mn HCI + 25 mn KCI, pa3ss. go 100 mn 2,0
3,35 mn HCI + 25 mn KCI, pass. go 100 mn 2,2
0,1 M 6udrtanart kanus + 0,14 HCl npn 20 °C
46,70 mn 0,1H HCI + 50 mn 6udptanata, goeea. go 100 mn 2,2
39,60 mn 0,1H HCI + 50 mn 6udptanara, goseg. 4o 100 mn 2,4
32,95 mn 0,10 HCI + 50 mn 6udptanara, goseg. go 100 mn 2,6
26,42 mn 0,14 HCI + 50 mn 6udptanata, goeed. go 100 mn 2,8
20,32 mn 0,1H HCI + 50 mn 6udcbtanata, gosea. 4o 100 mn 3,0
14,70 mn 0,11 HCI + 50 mn 6udranara, goseg. go 100 mn 3,2
9,90 mn 0,1H HCI + 50 mn 6udptanata, gosea. go 100 mn 3,4
5,97 mn 0,1H HCI + 50 mn 6udptanarta, gosea. go 100 mn 3,6
2,63 mn 0,11 HCI + 50 mn 6udtanara, goseg. go 100 mn 3,8
0,1 M 6udpranar kanus + 0,14 NaOH npu 20 °C
0,40 mn 0,14 NaOH + 50 mn 6udptanara, gosea. o 100 mn 4.0
3,70 mn 0,11 NaOH + 50 mn 6udtanara, goseg. o 100 mn 42
7,50 mn 0,14 NaOH + 50 mn 6udptanara, gosea. 4o 100 mn 4.4
12,15 mn 0,11 NaOH + 50 mn 6udptanara, goseg. go 100 mn 4.6
17,70 mn 0,14 NaOH + 50 mn 6udptanata, goseg. 4o 100 mn 4.8
23,85 mn 0,1H NaOH + 50 mn 6udptanara, gosea. go 100 mn 5,0
29,95 mn 0,1H NaOH + 50 mn 6udtanara, gosea. go 100 mn 52
35,45 mn 0,1H NaOH + 50 mn 6udptanata, goseg. go 100 mn 54
39,85 mn 0,1H NaOH + 50 mn 6udptanara, goseg. o 100 mn 56
43,00 mn 0,1H NaOH + 50 mn 6udtanara, gosea. go 100 mn 5,8
45,45 mn 0,14 NaOH + 50 mn 6udptanara, gosea. 4o 100 mn 6,0

D MpuBeneHHble 3HaueHns pH paccunTaHbl ¢ MOMOLLBIO CTaHAaPTHBLIX YpaBHeHW CopeHceHa (Sérensen), 1909.
PeanbHble 3HaveHns pH Beile npvBeAeHHbIX B Tabnuue B.1 Ha 0,04,

10
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OkoHYaHue mabnuupsi C.1

CocTaB pH

0,1 M moHokanuingocgart + 0,1H NaOH npu 20 °C

5,70 mn 0,11 NaOH + 50 mn docdpata, goseg. go 100 mn 6,0
8,60 mn 0,1H NaOH + 50 mn ¢ocdata, goea. go 100 mn 6,2
12,60 mn 0,14 NaOH + 50 mn docdpaTa, goseg. go 100 mn 6,4
17,80 mn 0,1H NaOH + 50 mn cocpata, goseg. go 100 mn 6,6
23,45 mn 0,11 NaOH + 50 mn docdpata, goseg. go 100 mn 6,8
29,63 mn 0,1H NaOH + 50 mn docopata, goseg. go 100 mn 7,0
35,00 mn 0,11 NaOH + 50 mn docdata, fosea. go 100 mn 7.2
39,50 mn 0,11 NaOH + 50 mn ¢gocdata, gosea. go 100 mn 7,4
42,80 mn 0,1H NaOH + 50 mn docopata, goses. go 100 mn 7,6
45,20 mn 0,1H NaOH + 50 mn docopata, goseg. go 100 mn 7,8
46,80 mn 0,1H NaOH + 50 mn cdocopata, goses. go 100 mn 8,0
0,1 M H3BO5 B 0,1M KCI + 0,1H NaOH npu 20 °C

2,61 mn 0,14 NaOH + 50 mn 6opHoit kucnoTel, goseg. o 100 mn 7,8
3,97 mn 0,11 NaOH + 50 mn 6opHoii kucnoTel, goseg. go 100 mn 8,0
5,90 mn 0,14 NaOH + 50 mn 6opHoii kucnoTel, fgoeeg. o 100 mn 8,2
8,50 mn 0,11 NaOH + 50 mn 6opHoii kucnoTel, goseg. go 100 mn 8,4
12,00 mn 0,14 NaOH + 50 mn 6opHoii kucnoTel, goseg. o 100 mn 8,6
16,30 mn 0,11 NaOH + 50 mn 6opHoit kucnoTel, gosed. go 100 mn 8,8
21,30 mn 0,14 NaOH + 50 mn 6opHoii kucnoThl, goseg. Ao 100 mn 9,0
26,70 mn 0,14 NaOH + 50 mn 6opHoi kncnothl, goed. 4o 100 mn 9,2
32,00 mn 0,14 NaOH + 50 mn 6opHoii kucnothl, gosea. Ao 100 mn 94
36,85 mn 0,1H NaOH + 50 mn 6opHoii kucnoTsl, goseg. go 100 mn 9,6
40,80 mn 0,14 NaOH + 50 mn 6opHoii kucnoThl, goseg. Ao 100 mn 9,8
43,90 mn 0,1H NaOH + 50 mn 6opHoit kucnoTsl, goBed. fo 100 mn 10,0

Tabnuya C.2— LutpaTHblil Bydep

CocTaB pH
0,1 M uuTpaT Kanus ofHosaMeLleHHbIi + 0,11 HCI npn 18 °C"
49,7 mn 0,14 HCI + 50 mn yutpaTa, goses. fo 100 mn 2.2
43,4 mn 0,14 HCI + 50 mn yutpaTa, goseg. go 100 mn 2,4
36,8 mn 0,11 HCI + 50 mn uutpaTa, goses. o 100 mn 2,6
30,2 mn 0,11 HCI + 50 mn yutpata, gosea. go 100 mn 2,8
23,6 mn 0,14 HCI + 50 mn yutpaTa, goses. fo 100 mn 3,0
17,2 mn 0,11 HCI + 50 mn yutpaTa, goseg. go 100 mn 3,2
10,7 mn 0,1H HCI + 50 mn yutpaTa, goeed. go 100 mn 3,4
4,2 mn 0,14 HCI + 50 mn yutpaTa, goseg. go 100 mn 36
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OkoHYaHue mabnuup! C.2

CoctaB pH

0,1 M yuTpaT Kanus ofHo3amelleHHbli + 0,11 NaOH npu 18 °CV

2,0 mn 0,14 NaOH + 50 mn yutparta, goseg. go 100 mn 3,8
9,0 mn1 0,1H NaOH + 50 mn uutparta, gosea. 4o 100 mn 4.0
16,3 mn 0,1H NaOH + 50 mn yutparta, goseg. go 100 mn 4.2
23,7 Mn 0,14 NaOH + 50 mn uuTparta, goseg. go 100 mn 4.4
31,5 Mn 0,1H NaOH + 50 mn unTpaTta, goeea. go 100 mn 46
39,2 mn 0,11 NaOH + 50 mn unTpaTa, goseg. go 100 mn 4.8
46,7 mn 0,1H NaOH + 50 mn yutparta, gosea. go 100 mn 50
54,2 mn 0,1H NaOH + 50 mn unTpaTta, gosea. go 100 mn 52
61,0 mn 0,14 NaOH + 50 mn uuTparta, goseg. go 100 mn 54
68,0 Mn 0,1H NaOH + 50 mn untpaTta, gosea. o 100 mn 56
74,4 mn 0,11 NaOH + 50 mn unTpaTa, goseg. go 100 mn 5,8
81,2 mn 0,1H NaOH + 50 mn unTpaTta, goses. Ao 100 mn 6,0

) [o6aBbTe ManeHbKMiA KpUCTANMUK TUMOMA MMM [PYroro CXOXEro BelyecTsa AMs MpefoTBpalleHus pocTa
nieceHu.

Tabnuya C.3 — BopatHble cMecn CopeHceHa

CoctaB CopeHceH Banebym, pH npu
TeTpabopara HaTpug, Mn HCIl/ NaOH, mn 18°C 10°C 40 °C 70°C
0,05 M TeTpabopar Hatpus + 0,1 H HCI
5,25 4,75 7,62 7,64 7,55 7,47
5,50 4,50 7,94 7,98 7,86 7,76
575 4,25 8,14 8,17 8,06 7,95
6,00 4,00 8,29 8,32 8,19 8,08
6,50 3,50 8,51 8,54 8,40 8,28
7,00 3,00 8,08 8,72 8,56 8,40
7,50 2,50 8,80 8,84 8,67 8,50
8,00 2,00 8,91 8,96 8,77 8,59
8,50 1,50 9,01 9,06 8,86 8,67
9,00 1,00 9,09 9,14 8,94 8,74
9,50 0,50 9,17 9,22 9,01 8,80
10,00 0,00 9,24 9,30 9,08 8,86
0,05 M TeTpabopat HaTpus + 0,1 H NaOH

10,0 0,0 9,24 9,30 9,08 8,86
9,0 1,0 9,36 9,42 9,18 8,94
8,0 2,0 9,50 9,57 9,30 9,02
7,0 3,0 9,68 9,76 9,44 9,12
6,0 4,0 9,97 10,06 9,67 9,28
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Tabnuya C.4 — dDocdaTHble cMecn CopeHceHa

CoctaB pH
0,0667 M moHokanuiidpocdpat + 0,0667 M gunatpuindocdar npu 20 °C
99,2 Mn KHy,PO, + 0,8 M Nay,HPO, 3,8
98,4 M1 KHy,PO, + 1,6 M1 Na,HPO, 4,0
97,3 Mn KH,PO, + 2,7 Mn Na,HPO, 42
95,5 Mn KH,PO, + 4,5 Mn Na,HPO, 44
92,8 Mn KHyPO4 + 7,2 M Nay,HPO, 4,6
88,9 Mn KH PO, + 11,1 Mn NayHPO 4 4,8
83,0 Mn KHy,PO, + 17,0 M5 Na,HPO, 5,0
75,4 Mn KH,PO, + 24,6 Mn Na,HPO, 5,2
65,3 M KH,PO,+ 34,7 Mn Na,HPO, 54
53,4 mn KHy,PO, + 46,6 mn Na,HPO 56
41,3 Mn KHyPO, + 58,7 M Na,HPO, 58
29,6 Mn KH,PO, + 70,4 mn Na,HPO, 6,0
19,7 Mn KH,PO, + 80,3 mn Na,HPO, 7,4
12,8 Mn KH,PO,4 + 87,2 mn Na,HPO, 7,6
7,4 mn KH PO, + 92,6 Mn Na,HPO, 7.8
3,7 Mn KH,PO, + 96,3 Mn Na,HPO, 8,0
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