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MNpegnucnosue

Llenn, OCHOBHble MPWHLWMNLI ¥ OCHOBHOW MOPAAOK NPOBeAeHMst paboT Mo MeXrocyAapCTBEHHON
cTaHfapTusaumm yctaHoBneHbl B T[OCT 1.0-92 «MexrocyfapCTBeHHass cuctema cTaHgapTusauuu.
OcHoBHble nonoxeHus» n NOCT 1.2-2009 «MexrocygapcTBeHHas cuctema ctaHgaptusauun. CtaHaapThbl
MEXTOCylapCTBEHHbIE, MpaBWia, PekoMeHAauuu N0 MEeXrocyAapCTBEHHOW cTaHgapTusaumun. [pasuna
pa3paboTku, NPUHATUSA, OBHOBNEHUA U OTMEHbI»

CeefileHns o0 cTaHfapTte

1. noagroToB/NEH PefepasibHbIM rocyapCTBeHHbIM YHUTApPHbIM npeanpuaTuem
«Bcepoccuiicknii  Hay4HO-uccneAoBaTenbCkuii LEeHTp cTaHjaptusauuu, uHdopmauun v cepTudmkauum
Cbipbsi, MaTepuanos u BewecTs» (PryN «BHNLLICMB»);

TexHWYeckum KoMWUTETOM Mo cTaHaapTusauum Np 339 «Be3onacHoCTb Cbipbs, MaTepuasioB W
BellecTB» defepasibHOro areHTCTea no TEXHMYECKOMY PerynvpoBaHuio 1 METPOOTN

2. BHECEH ®depepasibHbIM areHTCTBOM MO0 TEXHUYECKOMY PErysimpoBaHunio 1 MeTposiormm

3. MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTu3auuv, MeTposiormm u ceptudmkauymm
(npoTokon ot 18 okTA6psa 2013 r. Np 60-11)

3a NPUHATME NpPOorosiocoBann:

Kpatkoe Kog, ctpaHbl no MK CokpalleHHoe HaMMeHoBaHVe
HaMmeHoBaHue (NCO 3166) 004 - 97 HauyoHaIbHOro opraHa o
cTpaHbl no MK cTaHaapTUsauum

(NCO 3166) 004-97
AszepbaiimpkaH AZ AsctaHpapT
ApmeHus AM MuH3aKOHOMUMKN Pecny6mkn ApmeHus
Benapycb BY [occrangapT Pecny6nukm Benapycb
KasaxcraH Kz loccraHpapT Pecny6imnkv KasaxctaH
Mongosa MD Mongosa-CraHgapT
Poccua RU PoccraHgapT
TapkukuctaH T Tamkvke TaHOapT
Y36ekuctaH uz Y3ctaHaapT
YkpanHa UA MWH3KOHOMPAa3BUTUA YKpauHb!

4 HacTtoAawumiA cTaHAapT WAEHTMYEH MeXAyHapogHOMy [fokymeHTy OECD Test Np 111:2004
«Hydrolysis as a Function of pH» (O3CP TecT Np. 111 «I'maponun3s kak yHkumsa pH»).

MepeBog, C aHIMMIACKOro A3blka (en).

CTeneHb COOTBETCTBUSA - ugeHTnyHasa (IDT)

5 MNpukasom defepasibHOro areHTCTBa N0 TEXHNUYECKOMY PEryIMpoBaHMI0 U METPOIOrUN OT 22 HOSI6PS
2013 r. Np 789-cT mexrocypapcTBeHHblii cTtaHgapT FTOCT 32382-2013 BBefeH B AeiiCTBME B KayecTBe
HalMoHanbHOro ctaHgapTa Poccuiickoinn ®egepauun ¢ 1 aBrycta 2014 r .

6 BBE/EH BIMEPBbIE
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WHopmaumss 06 W3MEHEHMSIX K HacTosiuemy cTaHaapTy ny6nvkyeTcss B €XerofgHom
UHOPMaLMOHHOM YKasaTene «HauuoHanbHble CTaHaapTbl», a TeKCT W3MEHEeHWA U MonpasoK - B
eXeMeCAYHbIX MH(OPMAUMOHHBLIX YKazaTenax «HauuoHanbHble cTaHaapTbi». B cnyyae nepecmoTpa
(3ameHbl) MM OTMEeHbl HacTOsIWEro cTaHjapTa COOTBeTCTBYylLWee YyBeaoOMNeHne 6ygeT
onyb/MKOBaHO B  €XeMeCcsAYHOM UWHOPMAaLMOHHOM YyKasaTene «HaunoHanbHble CcTaHfapTbi».
CooTBeTCTBYyLWas nHhopMauns, yBeJOMIEHNS U TEKCTbl pasmMellalnTcs Takke B MHDOPMaLOHHO
cucTeme o06WeEro noAb3oBaHUA - Ha oduumanbHOM cainTe @degepanbHOro areHTcTBa Mo
TEexHNYeCKoMy PerynnpoBaHuio U MeTpoiorMn B ceTu MIHTepHeT

© CraygapTtuHdopm. 2014

B Poccuiickoii ®epepauun HacTOAWMIA CTaHAAPT He MOXEeT ObiTb MOIHOCTBIO WM 4YacTUYHO

BOCMPOM3BEAEH, TUPAXMPOBAH U pacnpocTpaHeH B KayecTBe oduumasibHOro m3gaHus 6e3 paspelueHus
depepasnbHOro areHTCTBa Mo TEXHUYECKOMY PEryIvMpoBaHui0 1 METPOsIorm
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BBepeHune

XuMuyeckme BellecTBa MOryT nonagaTb B MOBEPXHOCTHblE BOAbl HaNpPsMyk, MpU CMbIBE, MpU
OMNpbLICKMBAHWU, C NOBEPXHOCTHLIMU CTOKaMU, Yepe3 APEHaXHbIe CUCTEMbI, NPU YAaNeHUU NPOMbILIEHHBIX,
ObITOBbIX WM CENbCKOXO3SMCTBEHHBIX XUAKUX OTXOLOB, MOCPEACTBOM aTMOC(EPHOro ocaxieHus. Janee
OHW MOryT npeTepneBaTb W3MEHEHWS B 3TUX BoJax B pe3ysibTaTe XUMWUYECKUX (Hanpumep, TMaponus,
oKucrieHne), (POTOXUMUYECKUX UMM MUKPOGBHOJIOrOUYECKNX NPOLECCOB.

McnbiTaHne NpoBOAST AN1S TOTO, YTO6bI:

- onpejenuTb 3aBUCMMOCTbL CKOPOCTU MMApOM3a UCCeyemMoro BellecTsa oT pH:

- UAEHTUMLMPOBATL WM ONPEefeuTb NPUPoAyY NPOAYKTOB MMApPO/M3a, KOTOPble MOTYT OKasbiBaTb
BO3/ECTBME Ha OpraHu3Mbl, a TakKe ONpeaenuTb CKOPOCTb WX O6pPas30BaHUS W YPOBEHb CHUKEHUSI
CKOPOCTU TMapOM3a.

MpoBefeHNe TakMx UCCNELOBaHWU MOXET Oka3aTbCs HEOOXOAVMMbIM A1 BELWECTB, nonajalolimx B
BOAY HanpsMylo WM KOTopble C GOJ/bLIOK BEpOSTHOCTbIO MOMAajyT B OKPYXAOLWYH cpefy OAHUM W13
OMUCaHHBIX BbILLE NyTEiA.
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M E X T T OCYLAPTCTHBETHTHTUGbB CTAHAOAPT

METO/bl UCMbITAHUIA XUMUUYECKOWN NPOAYKLMW, MPEACTABAAIOLWEN ONMACHOCTb A9
OKPY)XAIOLEN CPEAbI

rmaoponus

Testing of chemicals of environmental hazard
Hydrolysis

[ata BBefieHusa - 2014-08-01
1 O6nactb NpUMEHeHUA

HacToswwmii ctaHgapT ycTaHaBnvMBaeT MeTo[ /1abopaToOpHOro aHanu3a ANA OLEHKM abuoTUYeCcKMX
TMOPOSIMTUYECKNX MpeBpaLeHnii XMMUYECKMX BeLecTB B BOAHbIX cCUCTEMax nNpu 3HayveHusx pH,
BCTpevarwLlmxca B okpyxawwlen cpege (pH 4-9) [1] - [7].

2 TepMuHbl 1 onpegeneHns

B HacTosiem cTaHAapTe NpMMEHEHbI TEPMUHBI C COOTBETCTBYIOWMMU ONpeseneHnsaImMu:

21 DTso (Bpoms ypganeHus 50 %) (DT50 (Disappearance time 50): Bpewmsi, 3a KoTopoe
KOHUEeHTpaumsa BelecTBa ynaget o 50 %.

2.2 nccnepgyemoe BewectBo (Test substance): /llo6oe BelecTBO, NCXOAHOE WU COOTBETCTBYIOLLME
NPOAYKTbl TpaHcopmaLuu.

2.3 nepuog nonypasnoxenus (tQ0s) (Half-life (t0.5)): Bpems, Heo6xoaumoe ANSA rMAPONNTUYECKOrO
pasnoxexnuss 50 % uccnefyemoro BeliecTBa B C/lyyae, €C/u peakuuss MOXeT OblTb OnucaHa KWHEeTUKOW
nepBoro nNopsifka, T.e. He 3aBKcKMa OT KOHLeHTpauumn BelyecTsa.

2.4 npoayktbl rnaponusa (Hydrolysis products): Bce BewecTtBa, o6pasyloumecs BcneacTsme
TMAPONIMTNYECKO TpaHcopMaLummn nccnefyemoro sellectsa.

2.5 npoaykTtbl TpaHcopmauyun (Transformation products): Bce BewectBa, obpasywlimecs B
pesynbTare 6uoTuyeckux Unm abnoTuyecknx TpaHchopmauuii uccnefyemoro BellecTsa.

3 O6uime NonoXeHns

3.1 MpuHumnn metoga

3.1.1 K cTepusbHbIM BOAHbIM GythepHbIM pacTBopaMm € pasnuyHbiMu 3HaveHusmu pH (pH 4,0. 7,0 un
9.0) no6asBnAlT Uccnegyemoe BelecTBo. PacTBopbl € nccnefyembiM BELWECTBOM UHKYOUPYIOT B TEMHOTE
Npy KOHTPO/IMPYEMbIX /1labopaTopHbIX YCN0BUSAX (MPU NOCTOAHHOW Temnepatype). Yepe3 onpepgeneHHble
NPOMEeXyTkn BpeMeHn OydiepHble pacTBOPblI aHaIM3MPYKT Ha CofepXaHue uccrefyemMoro Beljectsa U
NpoAykToB ruaponusa. banaHc BelecTsa Mpollie paccyutaTb NpW  UCNOJSb30BaHUM  pPafvoaKTUBHO
MapKMpoBaHHOro uccnegyemoro selectsa (Hanpumep. KC).

3.1.2 MHOroypoBHeBbIi NOAXOA, WCNOMb3yeMblii B HacTosleM cTaHAapTe, Nogpo6HO onucaH B
npunoxenun A. Nepexog Ha KaxLblil cneayrownii ypoBeHb 3aBUCUT OT pe3y/ibTaTtoB NpefpblayLero.

3.2 TlpumMeHUMOCTb MeTofa

[aHHblli  MeToA NpUMEHMM K XUMWYECKMM BellecTBaM (PagvoakTVBHO MapkMpOBaHHLIM WK
HeMapKkMpoBaHHbIM), A7 aHanu3a KOTopbliX Obl pa3paboTaH [OCTATOYHO TOYHbLIA U YYBCTBUTE/IbHbIN
aHanuTnyecknii metod. OH NPUMEHVM K HEeNeTyunMm, a Takke npakTUYeckn HeneTyunm BellecTBam, XOpOLUO
pacTBOpMMbIM B BOofe. MeTof HeNb3A UCNONb30BaTh /19 aHa/n3a BellecTB, XapaKTepU3yoLUXCa BbICOKOM
NneTy4yecTblo M3 BOAHbIX PacTBOPOB (Hampumep, hyMUraHTOB, OpraHUYecknx pacTBopuTeneil), Tak HeMb3s
obecneuntb Hannune BeLLecTBa B PacTBOPe MpW 3afaHHbIX 3KCNepVMeHTasIbHbIX YCMOBUSAX. Takke MeTon
C/TIOXHO NPUMEHUTL K BeLLecTBaM C O4eHb HU3KO pacTBOPUMOCTLIO B BOAE.

3.3 NHdopmauusa 06 uccnogyemMom BellecTse

331 [na onpefeneHnss CKOpoCcTW TWAPOSM3a BelecTBa OHO MOXET 6biTb Kak pafjuMoaKkTUBHO
MapKupoBaHHbIM, Tak U HEMapKMpoBaHHbIM. Kak npasusio, npeanoyTeHne oTh4aeTcsa MapKkupoBaHHOMY

N3pgaHue ouumanbHoe
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matepuany Ana uccnefoBaHUs Kackada rMAPONNTUYECKUX peakuwii n ans pacyeTta 6GanaHca
BELLeCTBa; OfHAKO B OMpefefieHHbIX C/yyasx WCMofib30BaHWe pafvoakTUBHO MapKMpPOBAHHOIO BellecTBa
He sBnseTca ob6sA3aTesibHbIM. PekomeHgyeTca BBOAUTL M30TOMbl MC, HO BO3MOXHO WCMOJSIb30BaHWE U
APYrUx U30Tonos., Takux, kak 13, 1N, 3H.

MeTky cnefyeT BBOAUTbL B HaMbosiee cTabu/bHY0 YacTb/4acTu MOMEKy/bl.

Hanpumep, ecnun B CTPYKType BeLlecTBa COAEPXMUTCA OAHO KOMbLO, TO HEO6XOANMO BBECTU METKY B
3TO KOMbLO; €C/v Xe B CTPYKType BellecTBa ABa Kosbua wnu 6onee, crnefyet NpoBOAMTb OTAENbHblE
nccnegoBaHus Ana onpefeneHns cyAbbbl KaXAoro MapkupoBaHHOrO Ko/MbLa W MOMNyYeHWUs [0CTaTOYHOW
nHgopmauuy 06 obpasosaHNM NPOAYKTOB rmaponunsa. Yuctota nccnegyemoro Belectsa A0/HKHA ObiTb He
Huxe 95 %.

3.3.2 [lo npoBeAeHnsa TecTa Ha rMaponn3 foskHa 6biTb U3BECTHA cregylowas nHopmaums:

- pacteopumocTb B Boge [1];

- pacTBOPUMOCTb B OpraHUYyecknx pacTBOPUTENSX;

- AasneHve napos [2] n/unu koHcTaHTa eHpy;

- KO3(hULMEHT pasfeneHnsa H-okTaHon/soga:

- KOHCTaHTa guccounauun (pKa) [3];

- CKOpPOCTb MPSIMOro 1 HenpsiMoro hoTonpeBpalleHns B BOAe, eCNv MPUMEHNMO.

3.3.3 [lo/mkHbl ObiTb W3BECTHbl aHanWTUYeckme MeToAbl A8  KOMMYEeCTBEHHOrOo aHaamsa
nccnegyemoro BelecTBa W. eCAM NPUMEHUMO, AN  UAEHTUUKaAUMM U KONIMYECTBEHHOro aHannsa
NPOAYKTOB rMApoan3a B BOAHbLIX pacTBopax.

3.4 BeuecTtBa cpaBHeHUSA

3.4.1 Mpn BO3MOXHOCTU AO/KHbI ObITb MCNOMIb30BaHbI BELLEeCTBA CpaBHEHUS A5 uaeHTudukauum v
KO/IMYECTBEHHOrO aHasM3a nNpoAyKTOB [UApPOMM3a  CMNEeKTPOCKONMUYECKMMU W XpomaTorpaduyeckumm
mMeTogamun Uav 4pyrumu noaxoAsawmumm 4yBCTBUTENIbHBIMK METOAaMU aHaIn3a.

3.5 EgnHULbI u3MepeHuii

EAVHWLUBI n3mepennii npefcTaBieHbl B NpUnoxeHun B.

3.6 Kputepun kavectea

3.6.1 D hekTUBHOCTb onpeaeneHuns

Heobxogumo npoBecTn aHanun3 no KpalriHell Mepe ABYX WAEHTUYHbIX OydepHbIX PacTBOpPOB cpasy
nocne gob6asneHua uccnegyemoro BellecTBa /19 M3Ha4yaslbHOro MOATBEPXAEHUS BOCNPOU3BOAUMOCTM
aHa/IMTMYyeckoro MeToga ¥ MPUMEHUMOCTU MeToAa BHeCeHus uccnegyemoro BelyecTtBa. P eKTUBHOCTb
onpefeneHns Ha nocneaywwWwmx cTagusx 3KCnepumeHTa onpegenseTrcs 6anaHcom BeuiecTBa (npu
MCMO/Ib30BaHUN PafMoaKTUBHO MapKMpOBaHHOrO martepuana). OHa [O/KHA HaxoAWUTbCA B AuanasoHe oT
90 % po 110 % Kak AN MapKMpOBaHHbIX, Tak U AN HEMapKUPOBaHHbIX coeaunHeHui. Ecnn pgoctnub
[aHHOro AuanasoHa TEeXHUYecKW C/I0XHO, fonyckaetcs 3adPeKTUBHOCTL onpegenenusa 70 %
HeMapK1poBaHHOro nccaefyemoro BelecTea. B atom cnyyae cnegyeT npuBouTb AO/HKHOE 060CHOBaHME.

3.6.2 BocnpounssoAMMOCTb U YYBCTBUTE/NIbHOCTbL aHa/IMTUYECKOro metoga

3.6.2.1 YpgocToBepuTbCA B  BOCNPOM3BOAMMOCTW  aHa/IMTMYECKOro  MeTodaYmeTodoB  ANns
KO/IMYECTBEHHOIO OMpejesnieHna UccrefyeMoro BellecTBa W MPOAYKTOB TMAPOSN3a MOXHO, MpoBeas
MOBTOPHBLIA a@aHanu3 3aTux e OydepHbIX pacTBOPOB (MM UX IKCTPAKTOB) Nocne TOro, kak obpasyetcs
3HaunTesIbHOE KOMIMYECTBO onpeAensieMbIX NPoAyKTOB rMaponunsa.

3.6.2.2 AHanuTuyeckuii MeTon [O/KEH OblTb [OCTATOYHO YYBCTBUTE/IbHBIM ANA  OonpeaeneHus
KONNUYECTBEHHOTO CoAepXaHus uccneayemoro Beulectsa, BnaoTh Ao 10 % n meHee oT ero HauanbHoit
KOHUEeHTpauun. AHanuTuyeckMe MeToAbl Takke [O/MKHbl ObiTb  [AOCTATOYHO UyBCTBUTE/bHbI  A71A
KONNYECTBEHHOW  XapakTepuCTUKM NpoAykToB ruaponusa, coctasnsiowmx ot 10 %  BHocumoro
nccnegyemoro Beulectsa v 6onee (B 1060/ MOMEHT uccrnefoBaHus), a Takke [0 25 % n MeHee OT ero
MaKCUMasbHOW KOHLEHTpaLuu.

3.6.3 [oBepuTesnibHble MHTEpPBaSbl A1 KUHETUYECKUX faHHbIX peakuun rugponmsa

[loBepuTenbHble MHTepBasbl AO/MKHbI 6bITh paccyvMTaHbl U NpefcTaBAeHbl 415 BCeX KOAPULNEHTOB
perpeccuy, KOHCTAHT CKOPOCTW peakuuu, nepuofoB mnonypacnaga u AbbIX APYrUX KUHETUYECKMX
napameTpoB (Hampuwmep. DTED.

4 OnucaHve meTofa uccnenoBaHus

4.1 O6bopypoBaHue 1 ycTaHOBKa

4.1.1 WcnbiTaHne BellecTBa HE06X0AMMO NPOBOAUTL B CTEKMIAHHOM nocyae (Hanpumep, B Npo6upkax,
HeboNbWNX h1akoHax) B TEMHOTE U CTEPUSIbHBIX YC/TOBUAX, €CNIN 3TO HEeOO6XOANMO, KPpOMe Crlyyaes, Korga
3apaHee M3BECTHble MapaMeTpbl (Takue, kak KoaddpmumeHT pasgenieHus H- oKTaHo//Bofda) ykasbiBatT Ha

2
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TO. 4YTO BELWEeCTBO MOXeT npwaunate K CTekny. B Takux ciydasix BO3MOXHO WCMO/b30BaHue
anbTepHaTMBHbLIX MaTepuanoB (Takux, Kak TedsioH). MMpobnemy npunnnaHus BeLlecTBa K CTekIy Takke
MOXHO peLlnTb OJHUM U3 CReayoLwmnx crnoco6os:

- onpefenuTb Maccbl UcCnedyeMoro BellecTsa W MPOAYKTOB rMAponunsa, afcopbupoBaBLUMXCA Ha
cTekne;

- UCNOJ1b30BaTh YNbTPa3BYKOBYIO BaHHY;

- NPOMbIBAaTb BCIO Tapy pacTBOPOM pacTBOpUTENs B KaxAblii nepuog otéopa npoob;

- UCNoJb30BaTh cneunasbHble cpefcTsa:

- UCMONb30BaTb YBE/IMYEHHOE KO/MIMYEeCTBO copacTBoputens npu  fJobasneHun uccnegyemoro
BellecTBa K TeCT-CMCTEeMe; Npu 3TOM HeobXoAumo y6eAnTbCs, YTO 3TOT COpacTBOpUTE/lb He BIMSAET Ha
npouecc ruaposnmsa.

4.1.2 [ns wHKybauuu pacTBOpPOB O6LIYHO MCNOMb3YHT TepMocTaTupyemble Ha BOAsHOW 6GaHe
BCTPAXMBATENN UM TEPMOCTATUYECKM KOHTPOIMPYEMbIE UHKYOATOPBI.

4.1.3 Heobxoaumo cTaHfjapTHoe nabopaTopHoe 060pyAoBaHWe, Bk/IOYalollee, B YaCTHOCTY,
cnegyloulee:

- pH-meTp;

- aHanuMTuyeckne Npubopsbl, Takme Kak o6opyaoBaHue 415 NpoBeAeHus ra3oBoi xpomartorpadum (MX),
BbICOKO 3(phekTMBHasA rasoeas xpomarorpadgus (BIXXX), ToHKocnoiiHoW xpomaTtorpadun, BkIKYatoLiee
noaxofsaLue CUCTEMbI [JeTEeKTMPOBaHNA /18 aHannsa pagnoakTBHO MapKMpPOBaHHbLIX U HEMapPKNPOBaHHbIX
BeLLEeCcTB WM 06paTHbI MeToZ, 30TOMNHOr0 pa3BefeHus:

- Nnpubopbl AN naeHTudukauun BewecTs (Hanpumep, macc-cnektpometpumn (MC). TX-MC. B3IXXX-
MC. cnekTpockonus sAepHOro MarHuTHoro pesoHaHca (AMP) v ap.);

- XXVMAKOCTHOWN CUMHTUANALMNOHHBIN CYETYMK;

- AeninTesibHble BOPOHKU A5 XXUAKOCTHOW 3KCTPaKLWK;

- NpMBOPbI ANA KOHLLEHTPUPOBAHMSA PacTBOPOB M 3KCTPaKTOB (Hanpumep, POTaLMOHHbIA ncnaputens);

- Npnbop ANA KOHTPONsA Temnepatypbl (Hanpumep, BoasHasa 6aHs).

4.1.4 Xumunyeckne peareHTbl, BKIOYatoLMe Hanpumep:

- opraHuyeckve pactsoputenu (4.4.a.). Takue, Kak rekcaH, AuxsopmMeTaH. nap.:

- XWOKUIA CLUMHTUNNATOP;

- byhepHble pacTBopbI.

4.1.5 Bca cTteknAHHaa Tapa, Bofa (dw.a.) n 6ydepHble pacTBOpbl, NCMNO/b3yeMble B UCCefoBaHnn,
[OMKHBI 6bITb NPOCTEPUIN30BAHbI.

4.2 BHeceHue nccnegyemoro sewectsa

421 B pa3nuyHble 6ydepHble pacTBOpbl CnefyeT BHOCUTb BOAHBIM pacTBOp UcCCnefyemMoro
BellectBa (nMpunoxeHue C). [N JOCTUXEHUSA Hafnexalero pacTBOPEHUs nccnefyemoro BelecTsa npu
ero BHECEHUM W CMeLlMBaHWM Npu Heo6XOAMMOCTM MOXHO WCNoMb30BaTb Hebo/bluMe Ko/myecTsa
CMeLuMBaeMbIX C BOAOI pacTBopuTeneli (Takux, Kak aLeToHUTPWUA, aLeToH, CIMPT), Kak npasuno, He Gonee 1
% B O06BbEMHOM OTHOoWweHun. Ecnn Heobxogumo wucnonb3oBaHWe 60nee  BbICOKMX  KOHLEeHTpauwii
pacTBopuTeneii (Hanpumep, B calyyae Njaoxo pacTBOPUMBbIX BELLECTB), 3TO BO3MOXHO TO/IbKO B TOM cryvae,
ecnn 6yaeT AokasaHo, YTO pPacTBOPWUTEsb HE BAUSIET Ha MAPOSMTUYECKOE pasfioxXeHue uccneayemoro
BellecTsa.

4.2.2 \cnonb3oBaHne cneunasibHbIX CPeACTB B 06LLEM C/yyae He pekoMeHAyeTcs, Tak Kak Hesnb3s
UCK/IOUYNTL BEPOATHOCTb, YTO KOMMOHEHTbl 3TUX CPeACTB OKasblBalOT B/WAHWE Ha TUAPOAUTUYECKOE
pasfnoxeHne uccnegyemMoro BellecTBa. lMcnonb3oBaHuWe cneuunasnbHbiX CPeAcTB SABASETCA nNpuemsieMoit
anbTepHaTVBOI B C/ly4ae Njoxo pacTBOPMMbIX BELLECTB U Npu aacopbLumm BELWECTB Ha CTEHKax CTeKIAHHOM
Tapbl.

4.2.3 TMpu ucnbiTaHMM JO/MKHA ObiTb UCNONb30BaHa OAHA KOHLEHTpauus ucciegyemoro BeLlecTBa,
npu aTom oHa He aomxkHa 6biTb 6onee 0.0 M 1AM NONOBMHBLI KOHLEHTPALMM HACHILLEHUS.

4.3 BbydepHble pacTBOpbl

4.3.1 ViccneposaHne rmaposiMTUYECKOTO PasnoXeHus BelecTsa cnefyeT NpoBOAUTL NPU 3HAYEHUAX
pH 4. 7 n 9. lna 3TOro U3 peareHToB W BOAbl (4.4.2.) A4O/MKHbI ObiTb NPUIrOTOB/IEHBI COOTBETCTBYIOLLVE
6yhepHble pactBopbl. CocTaB HEKOTOPbIX GydhepHbIX cucteM npusedeH B npunoxeHun C. bydepHas
cucTemMa noTeHUMaslbHO MOXeT oKasaTb B/IMSIHME Ha NpoTekaHue peakuuu rmgponusa. B atom cnyvas
cnepyeT 3aMeHUTb GYPEepHY0 CUCTEMY Ha asibTepHaTuBHyL.

4.3.2 Heobxoanmo yctaHoBUTb pH kaxpaoro 6ydepHoro pactsopa € ToyHOCTbo A0 0.1, ucnosnb3ays
0TKa/IMbpoBaHHbIA pH-meTp.

11 PekomeHfyeTcst UCno/b30BaTb GOpaTHbIN WK aLeTaTHbIN Bydhep BMecTo chocchaTHoro.
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4.4 YcnoBua npoBegeHns ncnblTaHna

4.4.1 JKCnepuMeHTbl Ha TMAPO/IUTUYECKOE pasfioXeHue cnefyeT MNPOBOAUTL MPU  MOCTOSAHHLIX
Temnepatypax. Ons panbHehwel akcTpanonsuMn pesynbTaToB BaXHO NoAfepxuBaTb TemnepaTtypy B
AnanasoHe + 0,5 °C.

4.4.2 Ecnu 3apaHee Heu3BeCcTHa CMOCOGHOCTb BellecTBa K ruaponusy, cnegyeT MNpoBOAUTb
npefBapuTensHoe TecTupoBaHue (1-i1 ypoBeHb) npu Temnepartype 50 °C. KuHeTnueckue uccrefoBaHus
60/51ee BbICOKMX YPOBHEN criegyeT NPOBOAWTL, Kak MUHUMYM, NPU TPeX pas/MuHbIX TemnepaTypax (Bkauyas
TecTmpoBaHve npu 50 X)), 3a UCKNKOYEHMEM CyyaeB, Korja BeLLeCTBO OKa3asloCb HECnOCO6GHbIM K
TMOPONNTAYECKOMY PAa3/0XKEHVNI0 NPV nNpeABapuTeslbHOM TecTUpoBaHuM 1-ro ypoBHA. PekomeHAyemblii
TemnepaTypHblii guanasoH Ans nposegeHus uccnegosannini 10 X - 70 X (xkenaTenbHO NpoBefeHne XoTs
6bl OfHOrO TecTa npu Temnepartype 25 X), KOTOpbIA BkIoYaeT u Temnepatypy 25 X, U 60/bWUHCTBO
Temnepartyp, C KOTOPbIMU MOXHO CTO/IKHYTLCS B peasibHbIX YC/I0BUSAX.

4.5 CBeT n Kncnopos

4.5.1 BO3MOXHO MPUMEHEHNE /I06bIX NOAXOAAWMX METOAOB AN TOr0, YTOObI BCE MCCMefoBaHusA Ha
TMAPONUTMYECKOE pasfiokeHne MpPOoBOAWANCL B YCIOBUAX, UCKIOHalWwmx doTonutnyeckme addekTsl.
Tawke cnegyeT npuHUMaTb BCe BO3MOXHble Mepbl ANA usberaHua nNpUCYTCTBUS  Kuciopoda B
aHanusnpyeMbix pactsopax (Hanpumep, 6ap6oTvpoBaHVemM resivem, asoToM WU aproHOM B TeYeHue MATu
MUHYT nepef NpUroToB/IEHNEM pacTBOpa).

4.5.2 MpepBapuTenbHbIA TeCT cneayeT NPoOBOAWTbL B TeYeHMe NATU AHel, a TecTupoBaHusa Gonee
BbICOKOTO YPOBHSA - [0 TEX NOp. noka He ruaponusyetca 90 % uccnegyemoro Bellectsa, uin B tedexnme 30
[IHeli, B 3aBMCMMOCTM OT TOTO, Kakoli nepuog 6yaeT kopoue.

4.6 MNpoBegeHne ncnbiTaHns

MpepBapuTtensHoe vcnbiTaHme npoBogaT npu (50 + 0.5) X wu 3HauyeHusx pH. pasHbix 4.0, 7,0 n 9.0.
Ecnn 3a nATb AHeR cTeneHb rMApPONUTUYECKOro pasfioxeHus coctaBnseT meHee 10 % uccnegyemoro
Bewectea (b”-c > 1 ropa), BewecTBO cuuTaeTca [MAPOMUTUYECKUM CTABUNbHBIM, W OBbIYHO
[ONONHUTENbHBIX UCMbITaHWA He TpebyeTtcsa. [lpegBaputenibHOe TecTMpoBaHWe He TpebyeTcs, ecnn
M3BECTHO, YTO BELLEeCTBO ABNSeTCS HecTabunbHbIM Npu TemnepaTypax0, xapaKTepHbIX A8 OKpyXatoLei
cpefbl. lVcnonb3yemblii  aHanMTUYEeCKWii  MeTof [AO/DKeH OblTb  [OCTATOYHO YyBCTBUTE/IbHbIM AN
onpegenenus 10 % cHmxeHus KOHLEHTpaLMM UccneayemMoro BellecTsa.

4.7 Tnaponmn3 HecTabubHbIX COeANHEHNI (YPOBEHb 2)

4.7.1 WccnepoBaHns 6onee BbICOKOrO YPOBHS cnedyeT MpoBOAUTb NMpW 3HayYeHusx pH. npu KoTopbixX
BELLECTBO 0OKa3asoCb HecTabunbHbIM B XO4e MpefBapuUTesibHOr0 WCMbITAHUSA, OMUCAHHOIO  Bblle.
BydepHble pacTBoOpbl, Ccofepxalme WccregyemMoe BeLecTBO, [AO0/KHbl TepMOCTaTMpoOBaTbCsA  Mpu
BbIOpaHHbIX Temnepatypax. [1a onpegeneHvs, npotekaeT NM rMAPONN3 Kak peakuus nepeoro nopsgka,
HeobXxo4MMO MpOaHa/IM3NpPoBaTh KaXKAyl0 pPeakLMOHHYI CMeCb TakuMm 06pas3om, 4YTobObl MOAYYMTb LLECTb
pasfieneHHbIX BO BPEMEHU TOYeK, COOTBETCTBYOLWMX ruaponnsy 10 % - 90 % BeuwecTBa. Npu Kaxaom w3
wecTn oTb6opoB nNpob cnegyetr aHannsMpoBaTb COAepXaHue B napasiefibHbiXx npobax (418 KaKaoro
obpasua fo/mkHa OblTb, Kak MUHUMYM, OfHa napannenbHas npoba, cofepxawasca B OTAe/IbHOM
peakuMOHHOM cocyfe, BCEro Heo6xogumo nonyuntb 12 Touek). OTGOP aiMKBOT M3 OAHOM COBOKYMHOW
npobbl pacTBOpa Uccnefyemoro BellecTBa ABASETCA HeNpueMsieMbiM, Tak Kak B 3TOM c/lyyae HeBO3MOXHO
NPOBECTN aHa/M3 W3MEHYMBOCTM [aHHbIX, TakkKe [AaHHble AelCTBMA MOryT MPUBECTU K 3arpsA3HeHuio
pacTBopa uccnefyeMmoro BewiecTBa. B KoHue uccnepoBaHuii 60nee BbICOKOTO YpoBHA (T.e npu 90 %
rMaponuse uccnegyeMmoro BeljectBa uam no uctevennn 30 fHeid) cnefyeT NpoBOAWTbL aHaU3bl Ha
CTEepUNbLHOCTL pacTBopa. OfHako ecnn pasfnoxeHus (TpaHcopmauun) He HabnwOAAN0Ch, TO TECTbl Ha
CTEpPUNbHOCTb NPOBOANTL HEOOA3ATESBHO.

4.8 peHTudurkaunsa npoaykToB rmgponmsa (ypoBeHb 3)

No6ble NpoayKThbl TIMAPOSIMTUYECKOTO Pa3NoOXeHUsA UCCefyeMoro BelecTsa, cooTsetcTeyowme 10 %
wnn 6onee OT BHOCKMOTO BeLECTBa, [AO/DKHbI OblTb oOnpefenieHbl NOAXOAALMMU  aHaIUTUYECKUMU
MeToAamMu.

4.9 lononHuTebHbIE UCCcnefoBaHna

B0O3MOXHO A40MNOAHWUTENBHOE TECTUPOBaHUE TMAPONNTUYECKM HEeCcTabuibHOro BellecTBa Npu Apyrux
3HauveHusax pH (kpome 4. 7, 9). Hanpumep, AN U3y4eHUst NoBeeHns BeLecTBa B YC/I0BUAX, NMPUBANKEHHbIX

"Takas MH(popMaLMsi MOXET GbITb NOJTyYeHa U3 APYrnX UCTOYHUKOB, TakuX, Kak: AaHHbIe no
TMAPONUTAYECKOMY PA3/IOKEHNIO MOXOXUX CTPYKTYPHO COEAMHEHWIA, N3 NIUTEPaTYPHbIX UCTOUHUKOB UK
APYrvX NpefABapuTesbHbIX, MOMYKO/IMYECTBEHHbIX UCCNEA0BaHU TMAPOMTUUECKOTO PA3/IOKEHNS
“ccneayemMoro BelecTBa, NPOBEAEHHbIX HA 6o/lee paHHUX 3Tanax aHanmsa.

4
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K h1310N0rMYecknM, BO3MOXHO NPOBELEHNE UCCNEefoBaHNA NPy 6onee HU3KMX 3HaYeHusIX pH (Hanpumep,
pH 1,2) 1 npyn hr3nNoNOTMUECKN 3HauUMMOi Temnepatype (37 ).

5 [aHHble N OTYETHOCTb

5.1 O6paboTka pe3ynbTaTtos

5.1.1 3HaueHus KomMyecTBa MCCNeAyeMOoro BelecTsa 1 NpoAykToB rMaposm3a criefyet npuBoguTb B
NPOLEHTHOM OTHOLUEHUWM OT BHOCMMOW KOHLeHTpauuy B Hayane akcrnepuMMeHTa U B Hagnexalux ciydvasax B
MI/n ANs Kaxaoro otéopa npo6, npy Kaxaom 3HadeHuu pH n TemnepaTtype nNpoBefeHUst uccnepoBaxus. B
c/nlyyae ecnv UCMnosib30BasloCh pPafMoakTMBHO MapKMpOBaHHOE BeLeCTBO, AOMOSIHUTEsSIbHO Heob6xoaumo
paccunTath 6anaHc Macc, BblPaXEHHbI B MPOLEHTHOM OTHOLUEHWM OT BHOCMMON B Hayane uccnefoBaHus
KOHLEeHTpauum TeECTUPYEMOro BellecTBa.

5.1.2 Heobxogumo rpachmyeckn nNpeacTaBuMTb  3aBUCUMOCTb  florapudma  KOHUeHTpauuu
nccnefyeMoro BellecTBa OT BpeMeHuW. Jllobble 3HauMMble NPOAYKTbl TMAPOSIMTUYECKOTO Pas/ioKeHUS
nccneayemoro Belectsa (pasHble unu Gonee 10 % koHLEHTpaLWUKM BHOCMMOrO BellecTBa) HEO6X0AMMO
naeHTMduumposaTtb U Takke npefcTaBuUTb Ha rpaduke 3aBUCUMOCTb forapudma MX KOHUEHTpauuu ot
BPEMEHMN aHa/IoTMYyHO UCXOAHOMY BellecTBy. OTO MO3BOINT NpOaHanM3nMpoBaTb CKOPOCTM UX 06pa3oBaHus
1 yébinu.

5.1.3 lMpuMeHss COOTBETCTBYKOLME KMHETMYECKME MOAeNW, cnefyet onpefenvtb 6onee TOYHO
3HayeHus [ONAS NepuofoB nonaypacnaga wnu 3HadeHuin OTwu. Heobxogumo npvBOAWUTL Nepuoabl
nonypacnaga Hunu sHadenns OTI) (Bknioyas goBepuTenbHble npegenbl) AN KaXAOro 3HayeHns pH u
TemnepaTtypbl, a Takke HeobxoAMMO onucaTb NPUMEHSEMYH KMHETUYECKYD MOAEeNb W MpUBECTU
KO3IPULNEHT CMelaHHon koppenauun (r2). B cnyyasix, rae 37O sBASeTCA YMECTHbIM, HeobXxogumo
OCYLLEeCTBUTb aHa/IOMMYHbIe pacyeTbl 415 NPOAYKTOB MMAPOoM3a.

5.1.4 Ecnu uccnepoBaHus CKOPOCTW peakuuy MpoBOAMIMCH MPWU APYrux Temnepartypax, KOHCTaHTbl
CKOpPOCTU peakuun ruaponausa ncesponepsoro nopsgka (K”~) moryT 6biTb npeAcTaBfieHbl kak qyHKLMU OT
TemnepaTypbl. BbluucneHne OCHOBbIBAeTCS Ha npefcTaBfieHun Kxi B BuAe CYyMMbl KOHCTa@HT cKopocTel
peakuun KUCMOTHO-, OCHOBHO- 1 HENTpasibHO KaTtannsupyemoro ruaponusa (KH. Ko, COOTBETCTBEHHO)
1 ypaBHeHUsi AppeHuyca:

B

r-// .tu-uiral.OH

roe A, n B, - koadhdpuumeHTbl perpeccun, paccuuTbiBaeMble MO NepecevyeHuto rpadvka ¢ oCblo U
Hak/IoHy nNpsMON, npeAcTaBnstollell CO60A NMHeHYl 3aBMCUMOCTbL In K, OT 06paTHOro 3HauveHus
abconTHON Temnepatypbl B kenbBuHax (T).

Mcnonb3ya ypaBHeHWe AppeHuyca A5 KUCNOTHO-, OCHOBHO- U HelTpasibHO KaTa/m3mpyemoro
rMAponn3a, MOXHO BbIYMCANTL CKOPOCTU peakuuu rmaponnsa nceBfonepBoro nopsgka U COOTBETCTBEHHO
nepuogpl nonypacnaga 4aa gpyrux temnepartyp, 415 KOTOpbIX NPOBECTU MPsAMOe onpefdesieHne KOHCTaHT
CKOPOCTU peakuun He npeacTaBnseTcss NPakTUYeCKU BbINOSHUMBIM.

5.1.5 OrtyeT 06 uccnegoBaHuy AoHKEH BKIOYATb CNeayoLLyo MHhopMaLuio.

Wccnepyemoe BeLlecTBo:

- 06LWenprHATOEe Ha3BaHWe, XMMuyeckoe HasBaHue, Homep CAS. cTpykTypHas chopmyna (Bkatouas
yKkasaHvne Ha MoJIOKEHNe MeTKW, eCnn WUCNOoJSb3yeTCA MeYeHHbI pajvou3oTonoM MaTepuan), a Takke
umetoLLme 3HaveHne U3nNKo-xMMmyeckme CBoCTBa.

- yucToTa (MpUMecH) nccnefyemoro BellecTsa,;

- yscToTa MEeTKM MapKMpPOBAHHOTO XMMMWUYECKOTOo BellecTBa W MOAsipHast aKTUBHOCTb  (Mpwn
HeobxoaumocTy).

BytepHble pacTBopsbl:

- JaTa 1 onuncaHue NpuroToB/eHNs PacTBOPOB:

- ncnonb3yemsblii 6ydep 1 Boaa;

-MonapHasn KoHueHTpauns n pH 6ydepHbIX pacTBOpoB.

YcnoBus npoBefeHns NCnblTaHns:

- fata npoBefeHNsa UCMbITaHus,;

- KO/IM4ECTBO NPYMEHEHHOT0 UCCNeayeMoro BelLLecTsa;

- MeTo4 W pacTBopuTenu (TUM W KO/MYecTBO), WCMOMb30BaHHble [AN1A BHECEHUA uccnegyemoro
BellecTsa,

- 06beM VHKy6upyemoro 6ydepHoro pacTeopa, cogepxallero nccnegyemMoe BeLecTso;

- onucaHne meTofa MHKybauun pacTBopOB;
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- pH n Temnepatypa, npv KOTOPOI NPOBOAWIN UCC/Ief0BaHNeE;

- Bpems 0T6opa npoo;

- MEeTOofbl 3KCTpaKLuu;

- MeTofbl KONIMYECTBEHHOTO OnpeAeneHns u ngeHTudmrkauum nccnesyemoro BelectTsa U NpoayKToB
€ro rmaponIMTUYECKOro pasfioxeHnsa B 6ydhepHbIx pacTsopax;

- KONINYECTBO PennKaLmii.

Pesynbratbl:

- MOBTOPAEMOCTb 1 YYBCTBUTE/IbHOCTb MCNO/Ib30BaHHbIX aHANNTUYECKNX METOAOB,

- pe3ynbTaTbl 3KCTPaKLuu;

- flaHHble pennukauuii u cpefHue 3HayeHusa B TabnnyHol dopwme;

- MaccoBblii 6anaHCc BO Bpems W B KOHUE WccnegoBaHus (Korga WCNosb3yeTcs pajnoakTMBHO
MapKUpoBaHHOE TeCTMPyeMOe BELLECTBO);

- pe3ynbTaTbl NpeABapuUTeIbHOTO UCCNe0BaHNs;

- BCe UCXOAHbIE flaHHbIe 1 rpatuki.

Cnepywouwas wuHdopMauna asnseTcs obs3aTenbHOW TOMbKO B TOM Clyyae, ecnvM Heo6xoAuMo
onpeAenuTb CKOPOCTb MMAPOIUTUHECKOTO Pa3N0XEHUS:

- KpUBble KOHLEHTpauuil OTHOCUTENIbHO BPEMEHU WCCnedyembiX BeLecTB M Npu HeobXxoaMMocTu
NPOAYyKTOB MMAPOM3a Npu KaxaoMm 3HaveHun pH v 3HauyeHun Temnepartypel,

- Tabnmubl pe3ynbTaTtos, NOSIyYeHHbIX NPU NPYUMEHEHNN ypaBHeHWA AppeHunyca 4aa Temnepartypbl 20
°C - 25 °C, ¢ pH. koHcTaHToli ckopocTn (4'lunu pgenb'l), nepuogom nonypacnaga unu DTM, Temnepatypoii
(IC), BKNOYAs [0BepUTENIbHblE WHTEpPBasbl UM KO3I(MULMEHTbI KOppensumn (r2) wamM conocTtaBuMble
CBefeHus;

- NPeANIoXEHHBIA NyTb rMApoansa.

5.2 NHTepnpeTauus v oueHka pesynbTaTos

BONbWWHCTBO TMAPONUTUYECKMX Peakuuii NpoTeKarT CO CKOPOCTAMU, XapaKTepHbIMW ANS peakuui
nepBoro nopsigka, U NoaTomy, nepuwoAsl nonypacnaga He 3aBUCAT OT KOHUeHTpauuu [ypaBHeHve (4)] B
npunoxeHun B). DTo NO3BONSAET NPUMEHATL pe3y/nbTaTbl 1a60OPATOPHLIX UCCNEAO0BaHWA, NPOBOAUMBIX MPY
koHuenTpaumsax 10 2- 10 ! M. gns oueHkn noseseHus BelecTs B ycnoBusx okpyxatowleii cpeast ($1 0 M).
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Mpunoxexne A
(o6a3aTenbHoE)

MHOroypoBHeEBasi CXeMa TECTUPOBAHUS TMAPOIUTMUYECKOTO
pasfnoxeHus BellecTBa

10 % rnaponus ncenegyemoro Bewectsa npu 50 °C cooTBeTCTBYET Nepuogy nonypacnaga,
paBHoMy npumMepHo 30 gHell, YTO COOTBETCTBYET 3HAUYeHUo okosio 11 npu 25 BC.
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Mpunoxexne B
(o6s13aTENbHOE)

EovHUUbI n3amepeHus

rmaponus - peakuust uccnegyemoro BellectBa RX ¢ BOAOI, Npu KOTOPOK NpoUcXoauT 06MeH rpynmbi
X ¢ OH rpynnoii B peakyMoHHOM LIEHTPE BELLECTBA:

RX+ HOH -> ROH+ X (81)

CkopoCTb y6blBaHWA KOHUEHTpauun RX B pamkax 37O/ YNpoLWEeHHOl Mogenn MoxXeT O6biTb
npefcTas/ieHa Kak:

ckopocTb - K {H:0]-[/11"]. peakyus BTOPOro nopsaaka,

ckopocTb = K {RX ]. peakuus nepBoro nopsgka

B 3aBMCMMOCTM OT CTyNneHu, onpepensiolieli CKopocTb peakumu. Tak kak Boja NpUCYTCTBYeT B
M3bbITKE K UWCCnedyeMOMy BeLecTBY, Ppeakuum Takoro Tuna O0ObIYHO OMUCLIBAKOTCA  peakuueit
ncesfonepsoro nopsigka, B KOTOpol Habnofaemas KOHCTaHTa CKOpPOCTWM peakuuyu OnucbiBaeTcs
COOTHOLUEHVEM

Koo (B2)
N MOXET ObITb HalfieHa 13 ypaBHeHus
Co
br=-1n—
(8.3)
rAe K - KOHCTaHTa CKOPOCTW peakuun, U3MepeHHas npu pasnnyHbiX Temneparypax
t - Bpems.
COwn C.- KoHueHTpauuu RX Bo BpemeHa 0 nt.
EavHuua namepeHus OaHHOM KOHCTaHThl: (Bpems)'l, a Bpems nonypacnaga (Bpemsi, npy KOTOPOM
npopearnpyeT 50 % RX) MOXHO onpeAenuTb U3 COOTHOLUEHUS:

1n2

: (B.4)
OnpepeneHne KOHCTAHTbI K MPU APYroil Temnepartype
Ecnu M3BECTHbI KOHCTAHTbI CKOPOCTW peakuun Ans ABYX Temrnepartyp, KOHCTaHTbl CKOPOCTU peakuuun
NS ApYrUX TemnepaTtyp MOXeT 6biTb paccuuTaHa U3 ypaBHeHWUsi AppeHuyca:
£

K=A e *tum

=— —+ 1NN

1 . E
Ipadhnk 3aBUCUMOCTH In K OT — MpecTaBiseT co6oi NPAMYIO C YI/I0M HakloHa - —,
T R

rAe K - KOHCTaHTa CKOPOCTU peakuuu, U3MepeHHasn npu pasninyHbiX TemMneparypax

E - aHeprua aktusaumu. kx/monb;

T- abcontoTHasa Temnepatypa. K;

R - rasosas noctosiHHas. 8,314 [x/(Monb X K).

3Heprna akTuBauuMm MOXeT OblTb paccumTaHa C MOMOLLbI PErpecCcMOHHOro aHannsa Wnn u3
crefyoLwero ypaBHeHus:

E R 1nA\—nA
1

(B.5)
rope T2>T1.

"' Ecnu rpadpvik 3aBUCMMOCTU norapudpma KOHUEHTpaLumn oT BpeMEHW He npeAcTaBnsieT co6oii npsmMyto
(COOTBETCTBYHOLLYIO CKOPOCTM peakuni nepBoro nopsifka), To ucnonb3oBaHne ypaBHeHUs (3) He ABAseTcA
NpaBOMOYHbIM A1 ONpeAesIeHNss KOHCTaHTbl CKOPOCTW MAPOM3a UCC/elyeMoro BelyecTBa.
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Mpunoxenune C
(pekomeHgyemoe)

Byt epHble cuctemsl

Tab6nuuya C.1-bBbydepHblie pactBopbl Knapka nJlabea'!
CocrtaB

0.2H HCI ¢ 0.2 KCI npu 20 °C
47.5 mn HC1 ¢ 25 mn KC1 pase, go 100 mn
32.25 mn HC1 + 25 mn KC1 pase, go 100 mn
20.75 mn HC1 + 25 mn KC1 pase, go 100 mn
13,15 mn HC1 + 25 mn KC1 pa3se, go 100 mn
8.3 ms1 HC1 ¢ 25 mn KC1 pass. go 100 mn
5,3 ms1 HC1 ¢ 25 mn KC 1 pass. go 100 mn
3,35 M1 HC1 ¢ 25 mn KC1 pasB. go 100 mn
0.1 M 6udtanart kanusa + 0.1H HCI npu 20 °C
46,70 mn 0.1H HCI ¢ 50 mn 6udptanata goses. o 100 mn
39.60 mn1 0.1H HCI ¢ 50 mn 6udptanarta goseg,. o 100 mn
32.95 mn 0.1H HCI ¢ 50 mn 6udptanarta gosesd. 4o 100 mn
26.42 mn 0.1H HCI ¢ 50 mn 6ucptanata goses. 1o 100 mn
20.32 mn1 0.1 H HCI ¢ 50 mn 6udptanarta goseg. o 100 mn
14.70 mn 0.1 H HCI ¢ 50 mn 6udptanarta goses. 4o 100 mn
9.90 mn 0.1H HCI + 50 mn 6udptanata gosefd. Ao 100 mn
5.97 mn 0,1H HCI + 50 mn 6udptanarta gosend. fo 100 mn
2.63 mn 0.1H HCI + 50 mn 6uchbtanata gosea. o 100 mn
0.1 M 6udTtanar kanusa + 0,14 NaOH npu 20 °C
0.40 mn 0,1H NaOH + 50 mn 6uctanara goseg. o 100 mn
3,70 mn 0.1H NaOH ¢ 50 mn 6udptanata goses. 4o 100 mn
7.50 mn 0.1H NaOH ¢ 50 mn 6udptanarta goses. Ao 100 mn
12.15 mn 0.1 1 NaOH + 50 mn 6udbtanata goseg. Ao 100 mn
17.70 mn 0.1H NaOH ¢ 50 mn 6uctanata gosea. 4o 100 mn
23.85 M1 0.1H NaOH ¢ 50 mn 6udptanarta goses. o 100 mn
29.95 mn 0.1H NaOH + 50 mn 6udtanata goseg. Ao 100 mn
35.45 mn 0.1H NaOH ¢ 50 mn 6ugptanata gosegd. go 100 mn
39.85 M1 0.1H NaOH + 50 mn 6udptanarta goseg. o 100 mn
43.00 mn 0.1H NaOH + 50 mn 6udptanata gosed. o 100 mn
45.45 mn 0.1H NaOH + 50 mn 6udhtanata goseg. o 100 mn
0.1 M moHokanuiicpoccpat ¢ 0.1H NaOH npu 20 *C
5,70 mn 0,1 NaOH + 50 mn chocchata goseg. o 100 mn
8.60 mn 0.1H NaOH + 50 mn dpochata goseg. Ao 100 mn
12.60 mn 0.1 H NaOH + 50 mn dpocchata goses. o 100 mn
17,80 mn 0.1H NaOH ¢ 50 mn dpocchata goseg. Ao 100 mn
23.45 mn 0.1H NaOH + 50 mn chocchaTa goseg. 4o 100 mn
29,63 mn 0.1H NaOH + 50 mn chocchaTa goseg. Ao 100 mn
35,00 mn1 0.1H NaOH ¢ 50 mn dpocchata goseg. Ao 100 mn
39.50 mn 0.1H NaOH ¢ 50 mn dpoccharta goseg. o 100 mn
42.80 mn 0.1H NaOH + 50 mn chocata foses. o 100 mn
45,20 mn 0.1H NaOH ¢ 50 mn cocdata gosog, o 100 mn
46.80 mn 0.1H NaOH ¢ 50 mn dhocchata goseg. fo 100 mn
0.1 M H3803 B 0.1M KCI + 0,1H NaOH npu 20 °C
2.61 mn 0.1 NaOH + 50 mn 60pHoOiA kncnoTsl gosed. fo 100 mn
3.97 mn 0.1H NaOH + 50 mn 60pHoi1 kucnoTel goses. o 100 mn
5,90 mn 0.1H NaOH ¢ 50 mn 60pHoOiA kucnoTel gosed. 4o 100 mn
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2d

10
12
1.4
16
18

20
2.2

2.2
24
2.6
2.8
3,0
3.2
34
3.6
3.8

40
4.2
44
46
438
5.0
52
5.4
5.6
5.8
6.0

6.0
6.2
6.4
6.6
6.8
7,0
7.2
7.4
7.6
7.8
80

7.8
80
82

1l NpueeneHHble 3HaueHna pH paccunTaHbl C NOMOLLLIO CTaHAAPTHLIX YpaBHeHuii CopeHceHa (Sorensen).

1909. PeasnbHble 3HayeHus pH Bbilwe npuBefeHHbIX B Tabnvue B.1 Ha 0.04.
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CocraB PH
8,50 mn 0,14 NaOH + 50 mn 6opHoOiA kncnoTel goBes. Ao 100 mn 8.4
12,00 mn 0.1# NaOH + 50 mn 60opHoii KNCAoTkl A0B. A0 100 MA 86
16,30 mn 0.1H NaOH + 50 mn 60pHoii KNCNOTbl A0B. A0 100 MA 88
21.30 mn 0,1H NaOH + 50 mn 60pHoii kncnoTbl AoB. Ao 100 Mn 9,0
26.70 mn 0,1H NaOH ¢ 50 mn 60pHoOWA kucnoTsl foB. o 100 mn 9.2
32.00 mn 0.1H NaOH + 50 mn 60pHoOiA kncnoTsl goB. 4o 100 mn 9.4
36.85 M1 0.1H NaOH + 50 mn 60pHO#A kncnoTsl 4oB. Ao 100 mn 9,6
40.80 mn 0.1H NaOH + 50 mn 60pHoli KucnoTbl AoB. Ao 100 mn 9.8
43.90 Mn 0.1H NaOH + 50 mn 60pHO#i KMCNOTbI A0B. A0 100 MA 100
Tab6bnuya C.2 -UutpatHblil 6ydep

CocraB pH
0.1 M uuTpart kanusa ogHolameleHHbli + 0.1H HCI npu 18 °C 4
49,7 Mn 0.11 HCI 50 mn yutpaTa Aosed. Ao 100 mn 2.2
43,4 mn 0,1H HCI ¢ 50 mn uutparta goseg. o 100 mn 2.4
36,8 Mn 0.1H HCI ¢ 50 mn uutpata aoseg. fo 100 mMn 26
30,2 mn1 0,1H HCI ¢ 50 mn yutpaTta gosed. Ao 100 mn 28
23,6 mn1 0,11 HCI ¢ 50 mn untpata goses. Ao 100 mn 3.0
17,2 mn 0.1H HCI ¢ 50 mn yutpata goseg. go 100 mn 3.2
10,7 mn 0,1H HCI ¢ 50 mn yutpata goseg. fo 100 mn 3.4
4,2 mn 0.1 H HCI ¢ 50 mn uyutpata gosef. o 100 mn 3.6
0.1 M yuTpaT Kanmsa ogHolamelleHHbI ¢ 0.1H NaOH npu 18 °C *
2.0 mn 0.1H NaOH + 50 mn uyutpata goseg. Ao 100 mn 38
9.0 mn 0.1 H NaOH + 50 mn uutpara goseg. Ao 100 mn 4,0
16.3 mn1 0.1H NaOH + 50 mn untparta goseg. o 100 mn 4.2
23,7 mn 0,1H NaOH + 50 mn untparta goseg. Ao 100 mn 4.4
31,5 mn 0,1H NaOH + 50 mn untparta gosef. Ao 100 mn 4.6
39.2 mn 0.1H NaOH + 50 mn uutpata goseg,. Ao 100 mn 4.8
46,7 mn 0.1H NaOH + 50 mn uutparta goseg. Ao 100 mn 5.0
54,2 mn 0,1H NaOH + 50 mn uutpata goses. Ao 100 mn 52
61.0 mn 0,1H NaOH + 50 mn uuTtpaTta goseg. Ao 100 mn 5.4
68,0 mn1 0,1H NaOH + 50 mn untparta goseg. 4o 100 mn 5.6
74.4 mn 0,14 NaOH + 50 mn uyutpata goses. o 100 mn 5.8
81,2 mn 0.1H NaOH + 50 mn uutpata goses. 40 100 mn 60

[lo6aBbTe ManeHbKUiA KpUCTaI/IMK TUMOA WK APYroro CXOXEro BellecTsa A4/18 NpefoTepalleHns pocta
NeceHn.
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Tab6nunya C.3-bopatHble cMecn CopeHceHa
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Cocras Banbbym, pH npu
TeTpabopaTa HaTtpus, HCI / NaOH. COf:;CEH 10
i i X 40 X
0.05 M TeTpabopart HaTpusi ¢ 0.1 H HCI
5.25 4.75 7.62 7.64 7.55
5.50 4.50 7.94 7,98 7.86
5.75 4.25 8.14 8.17 8.06
6.00 4.00 8.29 8.32 8.19
6.50 3.50 8.51 8.54 8.40
7.00 3.00 8.08 8.72 8.56
7.50 2.50 8.80 8.84 8.67
800 200 891 8.96 8.77
8.50 1.50 9.01 9.06 886
9.00 100 9.09 9.14 8.94
9.50 0.50 9.17 9,22 9.01
10.00 0.00 9.24 9.30 9.08
0.05 M TeTpabopat HaTpus ¢ 0.1 H NaOH
100 00 9.24 9.30 9.08
9.0 1.0 9.36 9.42 9.18
80 20 9.50 9.57 9.30
7.0 3.0 9.68 9,76 9.44
6.0 4.0 9.97 10.06 9.67

Tab6nunya C.4-dochatHbie cmecn CopeHceHa

CocraB

0.0667 M moHokanuiidpoccat + 0.0667 M anHaTpuiichoccaT npu 20 X

99.2 mn
98.4 mn
97.3 Mn
95.5 mn
92.8 mn
88.9 mn
83.0 mn
75.4 mn
65.3 Mn
53.4 mn
41,3 Mn
29.6 mn
19.7 mn
12.8 mn

KH2» 04+
KHZ® 04+
KH2P 04+
KHAPO4 +
KH® 04 +
KHZ2P04+
KHAP04 +
KH® 04+
KHZ2P 04+
KH2 04+
KHZ 04+
KH2PC4+
KH"PO4+
KHZ? 04+

0.8 mn
1.6 mn
2.7 Mn
4.5 mn
7,2 Mn
11,imn
17,0 mn
24,6 mn
34.7 mn
46.6 Mn
58.7 mn
70.4 mn
80,3 mn
87,2 mn

NaHPo4
Na2HP04
NaHP04
NaHP04
Na2HP04
NaZHP04
NaZHP04
NaHP04
NaHP04
Ne 2HP04
NaZHP04
Na2HP04
NaZHP04
NaZHP04
74 mMn KHZP04e 92.6 Mn NaHP04
3,7 Mn KH2X 04+ 96.3 mn NaHP04

pH

3.8
40
42
44
46
438
5.0
5.2
5.4
5.6
5.8
6.0
74
7.6
7.8
80

70 X

7.47
7.76
7.95
8.08
8.28
8.40
8.50
8.59
8.67
8.74
8.80
8.86

8.86
8.94
9.02
9.12
9.28

1
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