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NMpeaucnosue

Llernn, OCHOBHbIE MPUHLMMbLI U OCHOBHOM MOPSA0K NPOBEAEHUS paboT N0 MEXrocyJapCTBEHHOW CTaH-
AapTtusauum yctaHoBneHnsl B TOCT 1.0—2015 «MexrocygapctBeHHasa cuctema ctaHgaptmsauumn. OCHOBHbIE
nonoxenus» n FOCT 1.2—2015 «MexrocygapcTBeHHas cuctema ctaHgaptudaumm. CtaHgapTel MEXIocy-
OapCTBEHHbIe, MpaBuna u peKoMeHAaLmMmn Mo MexXrocygapCcTBEHHOW cTaHaapTM3auun. Npasuna pa3paboTku,
NPUHATUS, OOHOBITEHUS U OTMEHbI»

CBepeHusA o cTaHaapTe

1 NOAIrOTOBJIEH ®enepanbHbIM rocygapcTBEHHbIM YHUTapHbIM npeanpuatnem «Bcepoccumnckun
Hay4HO-uCccrneaoBaTeNbCKUN MHCTUTYT CTaHaapTu3auumn matepmanos u TexHonoruny (Pryr «BHUU CMT»),
TexHnyeckum KommteToM Mo ctaHgaptm3aummn TK 160 «Mpoaykums HedTEXMMUYECKOTO KOMMIeKcay Ha
OCHOBEe COBCTBEHHOIO ayTEHTUYHOIO NEpPEBOAA Ha PYCCKUI A3bIK CTaHA4apTa, yKa3aHHOro B MyHKTe 5

2 BHECEH ®epnepanbHblM areHTCTBOM MO TEXHMYECKOMY perynupoBaHunto n metponorumn (PocctaH-
AapT)

3 NMPUHAT MexrocyaoapCTBeHHbIM COBETOM MO CTaHAapTu3auum, MeTporormm u cepTudukaunm
(npoTokon oT 27 okTa6ps 2015 . Ne 81-11)

3a NpuHSTME NPOroyiocoBarnu:

KpaTtkoe HaumeHoBaHWe CTpaHbl Kog ctpaHbl CokpalleHHoe HavMeHOBaHWe HauMoHanbHOro opraHa

no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHgapTusaumm

ApmeHus AM MuHakoHomuku Pecnybnuku ApmeHust

Benapycb BY loccraHgapt Pecny6nuvkm benapych

KasaxcTtaH Kz loccranpgapt Pecnybnuvkn KazaxctaH

Knpruauns KG KbiprelactaHgapt

MonpoBa MD Mongosa-CtaHgapT

Poccus RU Poccrangapt

TamxukucTaH TJ TapxukcTaHgapT

4 TMpukasom PenepanbHOro areHTCTBa N0 TEXHUYECKOMY perynMpoBaHuIio U MeTpororum ot 18 mapta
2016 . Ne 181-cT mexrocyaapcteeHHbii ctaHaapT FOCT 33581—2015 BBegeH B AeNCTBME B Ka4eCcTBe HaLMO-
HanbHoro ctaHgapTa Poccuinckon ®enepaumm ¢ 1 nona 2017 r.

5 Hacrtosawwi ctangapT ngeHtudeH ctaHgapty ASTM D 1287—11 Standard test method for pH of engine
coolants and antirusts (CtaHgapTHbIN MeToA onpeaeneHus pH oxnaxaarLwmux U NPOTUBOKOPPO3UOHHBIX Xna-
KocTen onsi asuraternen).

CtanpgapT pa3paboTtaH noakommuteTom D15.04 no xummyeckum ceoncteam kommuteta D15 «Oxnaxpato-
LLME XMOKOCTU» AMEPUKAHCKOro obLLeCTBa MO UCMbITaHUAM U maTepuanam (ASTM).

MepeBOA C aHrMMINCKOrO sA3bIka (en).

HanmeHoBaHMe HacTosALWEero ctaHgapTa U3MeHeHO OTHOCUTENTbHO HAMMEHOBAHUS yKa3aHHOro cTaHaap-
Ta ans npmueegeHus B cootsetcTeme ¢ FOCT 1.5—2001 (nogpasgen 3.6).

OdmuynaneHble ak3emnnapbl cTaHgapTa ASTM, Ha OCHOBE KOTOPOro NOArOTOBIIEH HACTOSALLMIA MEXIOCY-
[apCTBEHHbIV cTaHaapT, u cTaHaapToB ASTM, Ha KoTopble AaHbl CCbifkK, nmetoTcsi B PegepanbHoM nHdopma-
LMOHHOM OOHAE TEXHUYECKUX PETNTAMEHTOB M CTaHOAPTOB.

CBefieHns 0 COOTBETCTBUMN MEXIroCyJapCTBEHHbIX CTaH4APTOB CCbINOYHbIM cTaHaapTam ASTM npuse-
[OeHbl B AOMNONHUTENBHOM NpunoxeHun JA.

CrteneHb cooTBeTCTBUA — naeHTu4Has (IDT)

6 BBEJEHBIMEPBbLIE
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UHgopmayusi 06 usmeHeHUsIX K Hacmosu,emy cmaHOapmy rybnukyemcs 8 exe200HOM UHGhOpMayUOH-
HOM yka3amerne «HayuoHanbHblie cmaH0apmbi», a MeKkem UsMeHeHUU U Nornpasok — 8 eXXeMeCsIYHOM UHGOp-
MauuoHHoM ykazamerne «HauuoHanbHble cmaHdapmbl». B criydae nepecmompa (3aMeHbl) Unu OmMeHb!
Hacmosiujeeo cmaHOapma coomeemcmsyroujee ysedomreHue bydem onybruKo8aHO 8 exXeMecsHHOM
UHhopMayUuoHHOM yKa3amese «HayuoHanbHbie cmaHOapmbi». Coomeemcmeyrowas uHgpopmayusi, yee-
domMsieHUE U MeKCMbI pasmMeu,aomess makxe 8 UHghopMayuoHHOU cucmeme obuje2o rnosb308aHuUs — Ha oghu-
uuanbHom calime ®edepalsibHO20 azeHmMcmea 1o MexHUYeCKOMY peayniuposaHuro U Memposio2uu 8 cemu
UHmepHem (www.gost.ru)

© CraHgapTuHdopm, 2016

B Poccuiickon ®egepaumm HaCToSALWMNN cTaHAapT He MOXET ObITb NOSTHOCTBLIO UMW YaCTUYHO BOCMPOU3Be-
[JEH, TUpaXXMpoBaH 1 pacnpocTpaHeH B kKayecTBe oduLmManbHOro usnaHus 6e3 paspelueHns degepanbHoOro
areHTCTBa No TEXHUYECKOMY PETYNIMPOBAHMWIO U METPOOTMK



rocCT 33581—2015

CopepxaHue

OBMACTB MPUMEHEHUS. . . . . o v o v it e e e e e e e e e e e e e e e e e e e e
HOPMATUBHBIE COBINTKM . . . v o v o v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
CYWIHOCTB METOMOA . . &« v o v o e e e e e e e e e e e e e e e e e e e e e e e e e e e
Ha3HaYeHMe MMPUMEHEHUE . . . . . . . . o i i e e e e e e e e e e e e e e e
AMMAPATYPA. . . . o o o e e e
PeaKTUBbBI . . . . . o
OTBOP MPOB . . . o . o

0 N O 0o WODN -

[MOArOTOBKA CUCTEMBI SMIEKTPOMOB . « v« v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e e
9 CraHgapTusaums 1 cnbiTaHNe CUCTEMbI ANEKTPOAOB B eaAnHMLaxpH . . . . . . . . ... .. .. .. ... ..
10 TIPOBEAEHME UCTIBITAHMIM . . . . o o o o i e e e e e e e e e e e e e e e e e e e e e e e e e e
11 TIPOTOKOMMCHBITAHUIM . . . . . o o i e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e s s
12 TTPEUMBNOHHOCTE MCMELLEHUE . . . . . o o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
MpunoxeHne A1 (06s3aTenbHOE) AMNAPATYPA . . .« v v v v e e e e e e e e e e e e e e e

MpunoxeHne A (cnpaBoyHoe) CBefleHUst 0 COOTBETCTBUN MEXIOCyAapCTBEHHbIX CTaH4apToB
CCbIMOYHbIM CTaHAapTaM ASTM . . . . . . e



rOCT 33581—2015

M E X TToOCUY.AAPGCTH BETHHUB # C TAHOAPT

XMOKOCTU OXNAXOAOLWUE U NPOTUBOKOPPO3UOHHBIE
OnpepneneHue pH

Cooling liquids and antirusts. Determination of pH

Darta BBegeHna — 2017—07—01

1 ObnacTb NpUMeHeHus

1.1 Hactoswmin ctaHgapT ycTaHaBnMBaeT MeToA onpegenerHnsa pH Hencnonb3oBaHHbIX OXNaXKaatoLLmnx
N NMPOTMBOKOPPO3MOHHbLIX XXUAKOCTEN M UCMONb30BAHHBLIX UM HEUCMOMb30BaHHbLIX BOAHbLIX PACTBOPOB KOH-
LEeHTPUPOBaHHbIX MPOAYKTOB.

MpnmeyvyaHns

1 Hactoswmii cTaHAapT He pacnpocTpaHseTcs Ha TBepable MPOTUBOKOPPO3NOHHbIE BELLECTBA.

2 B HacTosleM cTaHgapTe npyvBeneHa nonHasa nHgopmaumnsa ons onpegeneHuna pH obpasuos oxnaxagawwmx u
NPOTUBOKOPPO3NOHHBIX Xunakocten. MNpu HeobxogmMmocTn ansa onpegenexHns pH 4ONONHUTENBHO MOXHO MCMOMb30BaTb
ASTME 70.

1.2 BHacTosLeM cTaHaapTe He NpedyCMOTPEHO PacCMOTPEHWE BCEX BONPOCOB oGecneyeHus 6esonac-
HOCTU, CBSI3aHHbIX C €ro npumeHeHueMm. Monb3oBaTenb HaCTOALLEro CTaHaapTa HeCeT OTBETCTBEHHOCTL 3a
yCTaHOBMNEHWe COOTBETCTBYIOLLVX NPaBMI Mo TEXHUKe 6E30MacHOCTY M OXpaHe 300P0Bbs, a TakkKe onpeaenseT
Llenecoo6pasHOCTb NPUMEHEHWS 3aKOHOAATENbHBIX OrPaHUYEHUIA Nepes ero UCNosib30BaHNEM.

2 HopmaTtuBHbI€ CCbINKU

[nsa npymeHeHns HacTodALWwero ctaHgapTa HeobxoauMbI CrieayoLLme CCbINOYHbIE JOKYMEHThI. [Ing Heaa-
TMPOBAaHHbBIX CCbINIOK NMPUMEHSIOT MOCNeAHee u3gaHue CCbINMOYHOro OOKyMeHTa (BKI4vasi BCe ero mame-
HeHus),

ASTM D 1176 Standard practice for sampling and preparing aqueous solutions of engine coolants or
antirusts for testing purposes (CtaHgapTHasa npaktuka otbopa npob 1 NpPUroToBNEHUS BOLHbIX pacTBOPOB
OXMNaxaarLWUX XXMOKOCTEN UM NPOTMBOKOPPO3MOHHbIX MPUCAL0K ANA MPOBEAEHUSA UCMbITAHWI)

ASTM E 70 Standard test method for pH of aqueous solutions with the glass electrode (CtaHgapTHbIN
MeTof onpeaeneHns pH BOOHbIX pacTBOPOB C MOMOLLbIO CTEKIIIHHOIO 3r1ekTpoaa)

3 CywHocTb MeToAaa

3.1 I/I3mepm0T pH rOTOBOIro wUnu pa36aBneHHoro YKa3aHHbIM obbemom JJ,MCTI/IJ'IJ'IVIpOBaHHOIZ BOObI
o6pa3u,a, NOMELLIEHHOr0 B XMMWYECKUIN CTakaH unm Yalwlky and o6pa3u,a, pH-MeTpOM n KOM6I/|HI/IpOBaHHbIM
ANEeKTpoaAoM nnum rlap0|7| ANEeKTpoaoB — CTEKITAHHbIM U HAaCblLWEeHHbIM KaJlOMEJ1IbHbIM.

Y Cebinkm Ha ctaHgapTbl ASTM MoxHO yTouHUTb Ha cante ASTM website, www.astm.org unu B cnyx6e nogaepxkm
knneHtoB ASTM service@astm.org, a Takke B WMHGOPMaUMOHHOM TOMe exerogHoro cbopHuka ctaHgaptoB ASTM
(Website standard’s Document Summary).

U3paHue ocpnumansHoe
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MpumMmeyaHune 3— [nsKOHUEHTPUPOBAHHbLIX MPOAYKTOB NOoKa3aHus pH-meTpa He ABnsTCS 3HaYeHmamm pH
B COOTBETCTBUM C NPUHATbIM onpeaeneHnem, Habnwogaemble 3HadyeHnsa pH nonesHbl ANs XxapakTepUCTMKN COCTOSHUSA
npoaykra.

4 HasHa4yeHue n npuMmeHeHue

4.1 pH aBnseTca Mepon KOHLEHTpaLUuM KaTUOHOB BOAOPOAA M yKa3blBaeT, ABMSETCA N oxnaxaatoLlas
UITM MPOTMBOKOPPO3MOHHASA XXNOKOCTb UINN PaCTBOP 3TUX COEAMHEHMI KACTIbIM, LLENTOYHBIM UV HENTParnbHbIM.

4.2 [OuanasoH pH BknoyaeT 3HavyeHuns ot 0 go 14. 3HadeHus ot 0 o 7 npeacTaBnsAoT KUCYHO NMOMOBUHY
WKanbl. 3Ha4yeHust oT 7 Ao 14 npencTaBnsitoT LWESOYHY UITM OCHOBHYIO MOJTIOBUHY LiKanbl. 3HavyeHue pH 7
CUMTAIOT HEMTPArnbHbLIM, TaK Kak OHO HE SIBIIAETCSA HU KMCITbIM, HU LLEJTOYHbIM.

4.3 pH moxHO ncnonb3oBaTth ANs KOHTPONSA KayecTBa npoaykumn. XKenaTteneHo, YToObl oxnaxagaroLme
XNOKOCTU UMENW LierniovHoe 3HadeHne pH.

4.4 3HadveHue pH He ABNSeTCA CyLeCcTBEHHbIM NSt OLEHKM cpoka cry6bl npoaykunn. 3HaveHne pH
oxNnaXkgawLwmx XUOKOCTEN UNN PacTBOPOB MPOTUBOKOPPO3NOHHBLIX XXUOKOCTEN He SIBNSETCA HaOeXHbIM
nokasartenemM acpeKTMBHOCTM AENCTBUSA UM OCTaBLLErOCH CpoKa cnybbl pacTeopa.

5 Annapartypa

5.1 pH-meTp, CTEKNSHHbBIN 1 KAaNOMENbHbIN 3NeKTPOodbl 4OKHBbI COOTBETCTBOBaTL TpeboBaHMAM Npuo-
XeHus A.

MpumedvaHue 4 — pH-mMeTp MOXHO HACTPOUTL ANS BbIMNOMHEHWUS MHOTOTOYEYHOW (OT OAHOM 40 NATU TOYEK)
cTaHZapTusauuun (KanubpoBKkn) nnu Ans aBTOMaTU4ecKoro pacno3HaBaHus cTaHAapTHbIX OydepHbix pacTtBopos CLUA
(pH 4, 7 n 10), ctaHgapTHbIX BydepHbix pactBopoB NIST unu mexayHapoaHbIX cTaHAapTHbIX OydepHbIX pacTBopoB
(pH 1,68, 4,01, 6,86, 9,18 n 12,46) n/vunn nponssonbHOro Habopa crtaHAapTHbIX OydepHbIX PacTBOPOB CO CPeoHUM
3HayeHveM pH, BbIGpaHHbIM MONb3oBaTENEM.

6 PeakTuBbl

6.1 YucroTa peakTMBOB

MpuMeHsAT peakTuBbl kBanudukaumm 4. a. a. Ecnn HeT Apyrux ykasaHwui, peakTuBbl AOMKHbI COOT-
BETCTBOBaTb TpeboBaHMAM cneundurkaLmi kKommteta Nno aHanuTU4YecKum peaktmsam AMepmUKaHCKOro Xmmm-
yeckoro o6LecTsa?). MoXXHO UCNONb30BaTh PeaKkTUBbI APYroi KBanuduKkaLmum npy ycrioBUn, YTO OHU UMET
[OCTaTOYHYIO CTENEHb YNCTOThI U UX UCMONb30BaHUE HE CHU3UT TOYHOCTb MeToa.

6.2 YucrtotaBoabl

Ecnu HeT apyrmx ykasaHuin, UCNOMb3yT AUCTUNNNPOBaHHYIO BOAY UMW BOAY 3KBUBANEHTHON YNCTOTHI.
OuctnnnupoBaHHyo BOAY TWaTeNbHO KUMSTAT UM NpoAayBatoT BO34YyXOM, HE codepXallum AMokeua yrinepo-
Aa, Ang yaaneHusa AguMokcuaa yrnepoaa; npu oxnaxgeHuy n XpaHeHun QUCTUNIMPOBaHHY0 BOAY 3alumLLaioT
TpyOKOWn C HAaTPOBOW U3BECTLIO NN aHanornyHeiM cnocobom. MNpu Temnepatype 25 °C 3HaveHue pH Boabl
[OMKHO ObITb 0T 6,200 7,2.

6.3 CtaHpapTHble 6ydepHble pacTBOpbI

BydepHble pacTBopbl Ans kannbposkun pH-meTpa 1 napbl 3NEKTPOAOB NONYyYaloT U3 UMEIOLLMXCS B NPO-
Aaxe MHAVMBMAYyanbHbIX MU KOMOMHMPOBAaHHBLIX COMNen, npeaHasHayYeHHbIX ANS UCNOMb30BaHUSA TOMbKO B
kayecTBe cTaHgapToB pH. MNepeg ncnons3oBaHnem conu cywat 14 npu temnepatype 110 °C, 3a ucknodeHmem
TeTpabopaTa HaTpusi, KOTOPLIN NCNONBL3YIOT B BUAE Aekarnaparta. Pacteopbl ¢ pH meHee 9,5 xpaHaT B XuMmu-
Yecku cTonkux ByTbinkax. LLlenoyHon docaTHbIN pacTBOP XPaHAT B CTEKMNSAHHbIX By ThINKax, AONONHUTENBbHO
NOKPbLITLIX NapatnHOM.

MpumeyaHue 5— MoxXHO UCNONB3OBaTb UMEIOLLMECS B Npodake TaGneTkn Ans NpuroToBneHns 6ydepHbiX
pacTBOPOB UM roToBble GydhepHble pacTBOpbI.

2 Reagent Chemicals, American Chemical Society Specifications, American Chemical Society, Washigton, D.C.
(Xvmunyeckme peaktuBbl. Cneuundurkauuss AMeprKaHCcKoro xmMmyeckoro obuectsa, BawwmHrtoH, okpyr Konymoéus). MNpea-
NOXEHWSA MO MPOBEpPKe PeaKTUBOB, HE BXOOAWMX B CMUCKM AMEPMKAHCKOro xmmuyeckoro obwectBa — cMm. Analar
Standards for Laboratory Chemicals, BDH Ltd., Poole, Dorset, U.K. (YucTtble o6pasubl Ans nabopaTopHbIX XMMUKaTOB), a
Takke the United States Pharmacopeia and National Formulary, U.S. Pharmacopeial Convention, Inc. (USPC), Rockville,
MD. (®apmakonesi CLUA n HaumoHanbHbIN hapMakonormyeckmin CpaBoYHMK).

2
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6.4 CtaHpapTHbIN 6ycepHbIn pacTBop pH 1,68

MoxHo ncnonb3oBaTth 6ydepHhin pacteop pH 1,68 ot Fisher Scientific (Homep no katanory 13-620-836)
W 3KBMBASIEHTHBbIN.

6.5 BydepHbin pacTBOp ruapodTanarta kanua (koHueHTpauus 0,05 M, pH 4,01 npu Temnepartype

25 °C)

Pactsopsiot B Boge 10,21 r rugpodbranara kanus (KHCgH,O,) n aosoaat no o6bema 1 n. MoxHo
ncnonb3oBaTb CTaHAapTHbIA OydepHbin pactBop rugpodptanaTta kanma pH 4,0 [Red (ycnoBHbii uLBeT
KpacHbin), pH 4,01] ot Fisher Scientific (Homep no katanory SB 101-500; NIST-SRM 185 g) nnn akeuBa-
NEeHTHbIN.

6.6 HentpanbHbin doccaTHbIN GydepHbIN pacTBOP (C KOHLEHTpaUuen kaxxgon doccaTtHom conu
0,025 M, pH 6,86 npu Temnepatype 25 °C)

PacteopsitoT B Boge 3,40 r aurnapodpocpata kanusa (KH,PO,) n 3,55 r 6essogHoro rugpodocdara
Hatpusa (Na,HPO,) n posoasat go obbema 1 n. MoxHO ncnonb3oBaTb CTaHAAPTHLIN BydepHbIn pacTBop
docdaTta kanus pH 6,86 (pH 6,86 oT Fisher Scientific unu NIST-SRM 186 le/lle) unu skeuBaneHTbIN.

6.7 CtaHpapTHbIN 6ydhepHbIN pacTBop aurngpocgocdara kanus pH 7,0

MoxHO ucnonb3oBaTb CTaHAapTHeIN BydepHbIi pactBop gurngpodocdarta kanms pH 7,0 (Yello,
pH 7,00) ot Fisher Scientific (Homep no katanory SB 107-500) nnu skBMBaneHTHbIN.

6.8 BydepHbIN pacTBOp TeTpabopaTta HaTpums (C koHueHTpaumen 0,01 M, pH 9,18 npn TemnepaType

25 °C)

PacteopsitoT B Boge 3,81 r gekarngpata TeTpabopata Hatpus (Na,B,O, - 10H,0) n gosogsat o6bem
00 1 1. 3awmwatoT Nony4YeHHbIN pacTBOp OT BO3AENCTBUSI aTMOCEPHOro ANOKCHaa yrnepoaa; ecnv pactesop
He MCMNOonb3ylT, BCerga 3akpbiBaloT OyTbifiky npobkon. MoOXHO mucnonb3oBaTb CTaHAapTHbIA OydepHbIn
pacTBop gekarmgpata TeTpabopata Hatpusa (bypbl) pH 9,18 ot Fisher Scientific unn NIST-SRM 187c¢c unu
3KBMBAIEHTHbIN.

6.9 CraHpapTHbIN 6ydepHbIN pacTBOp kapboHaTta kanusa pH 10,00

Mo>kHO ncnonb3oBaTb CTaHAAPTHLIN BydepHbI pacTBop kapboHaTa kanua pH 10,00 (Blue, 6ydepHbiii
pacteop pH 10,00 ot Fisher Scientific, Homep no katanory SB 115-500) unu akBMBaneHTHbIN.

6.10 Lleno4yHon chocchaTHbIN OychepHbLIN pacTBOp (C KOHUEHTpaumen opmo-gocdaTta HaTpus
0,01 M, pH 11,72 npn Temnepatype 25 °C)

Pacteopstot 1,42 r 6e3sogHoro ruapodoccaTa Hatpusa (Na,HPO,) B 100 mn pacteopa rmapokcuaa
HaTpus, He coaepallero kapboHaTos, KoHueHTpaumen 0,1 M n goBoaat Bogon Ao obbema 1 1.

6.11 CrtaHpapTHbIN 6ycdepHbIN pacTBOp pH 12

MoxHO ucnonb3oBaTtb cTaHAapTHbIM BydepHbin pactBop pH 12,46 (6ydepHbin pacteop pH 12,46
ot Fisher Scientific, Homep no katanory 13-620-837) unu skBMBaNEHTHbLIN.

6.12 dnekTponuT xsopua Kanus

"oTOBAT HacbIWeHHbIN pacTBop xnopuaa kanus (KCl) B Boge.

7 OT60p Npob6

7.1 OT60p Npo6 — No ASTM D1176.
8 lNoarortoBKa cUCTEMbI INIEKTPOAOB

8.1 O6cnyxmnBaHue aNeKTPOAOB

Meprognyeckn ounLaloT CTEKIISIHHBIA UM KOMOUHWPOBAHHLIN 3nekTpos (He MeHee OAHOro pasa B
Hedeno npy HernpepbIBHOM UCMOMb30BaHUM) B COOTBETCTBMM C MHCTPYKUMSIMU M3roToBUTENS. He meHee
0[HOrO pa3sa B HeAento CrNBAtOT SMEKTPOSNUT U3 KarloMeSlbHOro 3M1eKTpoaa 1 3anmBatoT cBexuii pacteop KCI.
YpoBeHb 3MeKTponuMTa B KaromernbHOM 3fekTpode Bcerga [[OoMmKeH OblTb Bbille YPOBHS MCMbITYEMOrO
pacTBopa. Ecnv anekTpoa He UCMOoSb3yHoT, NOTPYXKatoT HUXKHIOK MOSIOBUHY 3MeKTpoaa B AUCTUNNUPOBAHHYH
BOZY UMW COOTBETCTBYIOLLMIA ByhepHbI pacTBOp, peKOMeHAOBaHHbIV U3roToBUTENEeM. He cnegyeT norpyxatb
3MEeKTpoAbl B UCMLITYEMbIA pacTBOp Mexay onpeaeneHusamu. CriegyeT OCTOPOXHO obpaiiatecs C
aneKTpogamu.
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8.1.1 Ons ucnbiTaHWi MO HACTOSILLEMY METOAY TaKKe MOXHO MCMoNb3oBaTb KOMOWHWPOBAHHLIN
anekTpoa.

8.2 lMoparoTtoBKa aNeKTpoAoB

[lo 1 nocre ncnonb3oBaHUA TWAaTENbHO NPOTUPAIOT 3NEKTPOA U KOMOMHUPOBAHHbIA 3NEKTPOA YUCTOM
TKaHbIO NN MSATKOW BNUTbIBaOLWEN candeTkon u NpombiBalOT AUCTUNINIMPOBaHHOW Bogow. MNpu Heobxoam-
MOCTU JanbHeWLWen NogroToBKY cneayoT pekoMeHgaumsam narotosutend. lNepeq kaxxabim onpegenexHmem pH
BblOEPXMBAIOT MNOArOTOBIIEHHbIA SNEKTPOA B AUCTUNNNPOBAHHOW BOAe He MeHee 2 MUH. [lepea ncnonb3o-
BaHMEM NPOMOKAIOT CYXOW TKaHbO UK candeTKkon KOHYMKN SIEKTPOLOB ANS yaaneHus BoAbl.

9 CTaH,qamesau,ml n UcnbiTaHNe CUCTeMbl AJNIeKTpoaoB B eANHULaAX pH

9.1 CobpaHHbIvi NpMbop BCeraa CTaH4apTU3YHOT MO HECKONbKMM CTaHAapTHLIM OydepHbIM pacTBopam.

EOovHWYHas Toyka cTaHgapTusauum CiyXuT onst onpefeneHvs akTM4eckoro HyrneBoro noteHuyunana
3MeKTPOaoB, HO NpeanonaraeTcs, YTO 3HAYEHNE KPYTUSHbI NEKTPOSHON PYHKLUUKN 3a4aeTcs No YyMOMYaHu1Io
UNN y>xe N3BECTHbIM 3HaveHneM. NamepeHne pH npu ctaHgapT1saumm no ogHOW TOYKe AOIMKHO ObITb orpa-
HUYEHO Y3KMM Auanas3oHOM 3HavyeHur pH B HenocpeacTBeHHOW 61M30CTM K TOUKe cTaHAapTusauun. Bropon
CTaHOapTHbLIN OydepHbIN pacTBOp crieayeT NUCNoNb3oBaTh AN MPOBEPKU JIMHENHOCTM OTKIMKA 3NEKTPOO0B
Nnpy pasHbix 3Ha4YeHUsX pH n oBHapy>XeHWst HEMCMPAaBHOCTU CTEKISIHHOIO 3NeKkTpoAa WM HeNnpaBUITbHOM
KOMMeHcauun BNusaH1sA Temnepatypbl. 3HadeHns pH aByx BblIOpaHHbIX 6ydepHbIX pacTBOPOB JOJMKHBI OpaTh
B BUJIKY OXnaemoe 3HavyeHue pH ncnbiTyembix pacTBOPOB.

9.1.1 BkntovaoT npmubop, NPOrpeBarT U HAaCTpanBaloT Ero B COOTBETCTBMM C UHCTPYKLMSIMU N3rOTOBK-
Tens. lorpyxarT KOHUYMKM 3NEeKTPOAOB B BbIOpaHHbIN CTaHOapTHbIA OydepHbI pacTBOp M MO3BOMSOT
CpaBHATbCHA TeMnepaTypam 6ydepHOro pactsopa v 3reKTpoAoB. YCTaHaBNMBaKOT NepekniovaTens Temnepa-
Typbl Ha 3HayeHue TemnepaTypbl BydepHoro pacTtBopa. PerynupytoT ctaHgapTusauuio unm yCTpONCTBO
KOHTpOMs noTeHuuana acMMMmeTpum OO0 YCTaHOBMEHUS nokasaHua pH-meTpa B eguHuuax pH, paBHoro
N3BECTHOMY 3Ha4YeHuto pH ncnonb3yemoro craHgapTHoro 6ydepHoro pacteopa.

9.1.2 OnonackvnBaloT anekTpoabl ANCTUNNUPOBAHHON BOAOM U MPOMOKAKOT KOHUYMKM 3NIEKTPOAOB CYXOW
TKaHbIO UK candeTkon Ans yaaneHus Bogbl. [orpyxatT anekTpoabl BO BTOPOW CTaHAAPTHbIN BydepHblIi
pacTtBop. [NokasaHus npubopa 4oMKHbI COBMaAaTh C U3BECTHbIM 3Ha4YeHneM pH BToporo ctaHgapTHoro 6ydep-
Horo pactBopa Cc TodHocTbio o 0,05 eaumHuy 6e3 M3MeHeHUs cTaHZapTU3auuyM yCTPOWCTBa KOHTPOMS
noteHuunana acuMmmeTpum. lNpn HecoBnageHNM 3HAYEHWUIA UK NPY 3amMea IEHHO peakLmMmn npubopa 1 Hanu4mm
aperida oumnLLaoT 3MeKTpPoa B COOTBETCTBUM C UHCTPYKLUMSMM U3TOTOBUTENS.

9.1.3 Ecnu nocne ctaHgapTusaumu npubopa ¢ nepBbIM CTaHAapTHbIM OydbepHbIM pacTBOpOM He yaa-
eTCs Nony4nTb NpaBuIibHOE 3HavyeHue pH BTOporo ctaHgapTHOro 6ydepHoro pacteopa, 370 ykasblBaeT Ha
HEeNnCnpaBHOCTb ANeKTpoAa. TpPeCHYBLUMI 3MEKTPOA YacTo NoKasbiBaeT 3HadYeHns pH npakTnyeckn ogmMHako-
Bble A5151 060mx cTaHAapTHbIX BydepHbIX pacTBOPOB.

9.2 CtangapTusauus no HECKOMbKUM TOYKaM NO3BOMSET MPOBOAMTL M3MEPEHMS B 4OCTATOUYHO LUMPOKOM
AnanasoHe pH, HO TpebyeT AOMONMHUTENbHbLIX YCUNWUWA ONA NpoBefeHWs darnbHenlen cTaHgapTu3auun.
Mpn HannumMm Heckonbkux BydepHbIx Tovek pH-MeTp UCMONb3yeT HaKMOH ANEKTPOAHOWN YHKLUN, npume-
HUMbIV K AnanasoHy pH Tekyllen BbIOopkn o6pasuoB. Mpu onpegenenHnn pH Bcerga NpUMMEHSIOT MeToq
NPSAMbIX OTPE3KOB.

Mpu cTaHgapTM3auuM C MOMOLLLIO aBTOMATUYECKOrO pacno3HaBaHWUs CTaHO4ApPTHbIX OydepHbIX
pacteopoB CLUA unun gononHuTenbHbIX 6ydepHbIX pacTBOPOB MOXHO UCMONb30BaTh Tpy OydepHblie TOUKM.
Mpn aBTOMaTU4YECKOM pacno3HaBaHun 6ydepHbix pacTtBopoB NIST, komOMHaummM cTaHgapTHbIX BydepHbIx
pacteopoB CLUA, gononHutenbHbix 0ydepHbix pactBopoB n 6ydepHbix pactBopoB NIST wunu npu py4Hom
BBOAE OydhepHbIX paCTBOPOB MOXHO MCMONb30BaTh CTaH4ApPTM3auuto No NATM 6ydepHbIM pacTBopam.

10 MNMpoBeaeHue UcnbITaHUN

10.1 OnpegenstoT pH:

1) Heucnonb30BaHHOW KOHLIEHTPMPOBAHHOW OXaX4awLllen MM NpOTUBOKOPPO3NOHHOW KUOKOCTU
(6e3 obpaboTkm);

2) pacTBOpOB KOHLIEHTPUPOBAHHOIO MPOAYKTa B AUCTUNNMPOBaAHHOM Boae nwbon Tpebyemon
KOHLeHTpaumu;

3) Mcnonb3oBaHHbLIX PACTBOPOB OXJaXaatoLLEN U MPOTUBOKOPPO3NOHHOM XKUOKOCTH.

PekomMeHayeMble KOHLEHTpaLMm pacTBOPOB oxaxaaroLern xmakoctn — 50 % 06. 1 33 % 06.; KOHLEHT-
pauusi pactBopa NPOTMBOKOPPO3MOHHOWM XWOKOCTWM AOMKHA ObiTb B Mpefernax, COOTBETCTBYHLIMX Npea-

4
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nonaraemMomMy ucrnonb3oBaHuto. [pouenypbl NPUrOTOBMEHUSA PaCcTBOPOB  MCMbITYEMbIX 00pasLoB
HEeMCnonNb3oBaHHOW OXxNaXaalLlen MNn NPOTUBOKOPPO3NOHHOM XMakocTu npuBegeHsl B ASTM D 1176.
oTOBSAIT pacTBOpPbLI CriegyoLwmm o6pasom.

10.1.1 Mpu HanU4Mm HeGOMbLLOro HEPACTBOPMMOTO XUOKOrO CIOsi ero yaansoT 40 NPOBeAEHUSA UCTbITa-
HWUIA HEMCMONb30BaHHOIro 0bpasua unu 4o NOAroTOBKU pa3baBneHHbIX 06pa3LoB Ans ncnbiTaHus. Micnonbays
uunuHap BMectumocTtbio 100 MN 1 NUNETKY Unn gpyroe NOAXOAsiLee N3MepuTeNibHoe YCTPONCTBO, FOTOBAT
pacTBOp AN UCMbITaHMs TpebyeMon KoHUeHTpaLumu, obaenas HeobxogMMbln 00beM pacTBopa oxnaxagato-
e NN NPOTUBOKOPPO3NOHHOM XUAKOCTU B LMAMHAP, N OOBOASAT pacTBOp AUCTUINIMPOBAHHOW BOL4OW A0
obbema 100 mn.

10.1.2 TwartenbHO BCTPAXMBAKOT COAEPXKUMOE LMINHAPA U NEPEHOCAT B BLICOKUI CTakaH 6e3 Hocurka
BMECTUMOCTb0 250 MIT nun Apyron NoAXOAALLMNN CTaKaH.

MpunmeyaHue 6 — Hekotopble pH-MeTpbl OCHaLLEHbI YaLLKON (€MKOCTbIO) ANna obpasua. BmecTo ykazaHHOro
cTakaHa anst obpasua BMecTuMocTbto 100 M MOXXHO MCMONb30BaTh 3TU YaLLKM (EMKOCTU) U MeHbLUMe 0b6beMbl obpasLia.

10.2 TOTOBAT KanomerbHbIA 1 CTEKMSAHHbIA aNeKkTpoabl No pasgeny 8. MNorpyxatoT KOHYMK anekTpoaa
B pacTBOp M NepemeLLnBatoT pactBop. MoXHO Mcnonb3oBaTe MeEXaHUYeCKyto Melanky. [locne gocTukeHus
paBHOBECUS PETNCTPUPYIOT 3HavyeHue pH. YoansaooT n NnpoMbIBalOT 3NeKTpoAbl AUCTUINIMPOBAHHON BOAOW U
norpyatoT ux B AUCTUNNNPOBaHHYIO BOAY A0 NPOBeAeHNs CeayoLwero onpeaeneHuns.

MpumeyaHuns

7 Ecnu cTeknsiHHble 3nekTpoAbl NOKPbINMCb MacnsiHOW NINEHKOMW B pe3yrbTaTe UCNbiTaHWi ABYXdasHbIX NPOAYKTOB,
yAansoT NneHKy noaxoAawmuM pacTBOpUTENEeM, Hanpumep Ans yAaneHUs HEeOPraHUYeCcKMX OTIIOXKEHWUA UCMOMb3yoT
EDTA, aMmuak nnv Kucnothbl, AN yaaneHns MacnsiHbIX M aHanOrM4YHbIX NIIEHOK UCMOMb3YIOT aLeTOoH NN MeTaHor.

8 [nsa KkpeMHuncoaepx)allmx oxXnaxaaoLLmMX XMAKOCTEeN BaXHO yKkasaTb Bpems onpeaeneHus s3Havexnmsa pH — cpa-
3y rocrne NpuroToBfIEHNs PacTBOPa NN Yepes onpeaeneHHbI nHTepsan, Hanpumep 30 MUH. YCTaHOBMNEHO, YTO cpasy
onpepfeneHHoe 3HayeHne pH otnnyaeTcs OT 3HavYeHus, onpegenerHHoro Yepes 30 MyH, KoTopoe NpubnuanTensHo Ha 0,2
€[VHULbI HUXe, a U3MepeHne, NPoBeAeHHOe Yepead 24 4 MOXeT ObITb Hxe Ha 0,3—0,5 eguHuy pH.

11 lMpoToKkon ncnbiTaHUM
PeructpupytoTt 3HauyeHune pH.
12 Mpeun3noHHOCTb U CMeLLeHue

12.1 MNoBTOpPsAAeMOCTb

PesynbTaTbl NOBTOPHbLIX UCMbITAHWUIA, NOMYYEHHbIE OQHWM U TEM Xe OonepaTtopoM, criedyeT cuMTaTb
COMHUTENBLHBLIMU, ECNN OHK pa3nuyatoTcsa bonee Yem Ha +0,1 eanHULBI pH.

12.2 Bocnpon3BoguMoOCTb

Pe3y.l'IbTaTbI ncnbiTaHi, npeactaBnieHHble OBYMA UMK Oonee na60paTopM;|M|/|, cnegyeTt cyMTaTtb
COMHUTEJIbHbIMU, €CITN OHU pa3nn4arTCca oonee yeM Ha 10,2 eagnMHULbI pH.
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MpunoxeHue A1
(ob6s3aTenbHoOE)

Annapartypa

A1.1 U3mepuTenbHbIN Npnbop

A1.1.1 BonbTMeTp Unu noTEHLMOMETP C TOYHOCTLIO n3Mepermns £0,005 B n vyysctBuTensHocTbio £0,002 B B Anana-
30He He MeHee +0,5 B npu ncnonb3oBaHuu € anekTpodamu, ykasaHHbiMu B A1.2 n A1.3, n conpoTuBrneHnemM Mexay
anekTpogamu B ananasoHe ot 0,2 0o 20 MOM. Mprbop gomkeH ObiTb 3aLLMLLEH OT BO3AENCTBMS MOCTOPOHHNX 3NeKTpocTa-
TUYECKUX Moner TakuM obpasom, YToObl NP KacaHUU 3a3eMITeHHbIM MPOBOAOM 06O YacTN OTKPLITON MOBEPXHOCTH
CTEKIISIHHOrO 3NeKTpoAa, NPoOBOAA CTEKMSIHHOMO 3fekTpoaa, CTeH4a A4S TUTPOBaHUSA Ui npudopa He ObINIo NOCTOSTHHOTO
N3MeHeHWs nokasaHumn npubopa Bo BceM paboyem gnanasoHe. CnefyeTt UCNonb30BaTh 3M1EKTPOHHBIN BONIbTMETP C Henpe-
PbIBHBIM CHATUEM MOKa3aHWI C YkasaHHbIMU ANana3oHOM N3MEPEHMS, TOYHOCTbIO M YYBCTBUTENBbHOCTBIO, NpeaHa3HauYeH-
HbIA Ans paboThl NPU cune BXOAHOTO Toka He BGonee 5 - 10~12 A npy napannensHOM NOAKIIOYEHNN CUCTEMbI 3MEKTPO/IOB C
conpoTuBneHmem 1000 MOm k knemmam npubopa, CHabXXeHHbI 3a3eMIEHHbIM METaNMYeCKUM SKPaHOM M NOOXOASILLEN
KNemMMon Ans NogkniovYeHns SKpaHMPOBAHHOTO COEAMHUTENBHOIO NPOBOAA OT CTEKIIAHHOrO arekTpogda k npubopy ans
WCKIKOYEHMS MOMEX OT BHELLUHUX 3MEKTPOCTATUYECKUX NONEN.

A1.2 CTeKnsiHHbIN aNeKTpoa

A1.2.1 CTeKknsHHbIV 3MeKTpoa KapaHAalHoro Tuna anuHon ot 125 go 180 mm, guameTtpom ot 8 o 14 mm. Kopnyc
3NeKTpoAa A0SMKEH ObITb M3rOTOBIEH M3 TPYOKN N3 XMMUYECKN CTOMKOIO CTEKIA C TOMLMHON CTEHOK OT 1 A0 3 MM. KoHumMK
3neKTpoaa, NorpyxaeMblit B pacTBOp, A0MKeH BbITh 3aKPLIT CTEKNSHHOIS) nonycdepoit paanycom He MeHee 7 MM, Npuna-
SAHHOM K TpyOKe anekTpoaa. TonwmHa ctekna nonycdepbl A0MmKHa ObiTb 4OCTATOYHO 60MbLLON, YTOOLI €€ CONPOTUBIEHNE
661110 o1 100 go 1000 MOwm npu Temnepatype 25 °C. OnekTpos AOMKEH coaepxaTb BOCNPOU3BOAUMYHD, FepMETUYHYIO
XKNOKOCTHYIO SiYEliKy ANsi CO30aHUSA 9NEKTPMYECKOoro coeguMHeHnsi C BHyTPEHHEN MOBEPXHOCTbIO nonycadepbl. Bce anekTpu-
Yeckme coenHEeHNs (0T repMEeTUYHOM KOHTAKTHOW SiYEeKM 40 KNeMMbl Npubopa) A0MmKHbI ObITh 3aLuLLeHbl 3a3eMEHHBIM
3NEKTPUYECKMM IKPAHOM A5 3aLUMTLI OT ANEKTPOCTATUYECKMX MOMEX. DKPaH LOIKEH ObITb N30MMPOBaH OT 3MEKTPUYECKO-
ro coeANHEHNst 30NMPYIOLLIUM MaTeprnanom BbICOKOrO Ka4ecTBa, Hanpumep Pe3vHOM U CTEKIIOM TakuM obpasom, 4TobbI
COMPOTUBIEHNE MEXAY HUMMW MO BCEW ANMHE 3NEKTPUYECKOro coeanHeHns 6bino He meHee 50000 MOMm.

A1.3 KanomenbHbIN aneKkTpona

A1.3.1 KanomenbHbIl CTEKNSIHHBLIN 3NEKTPOA KapaH4allHoro tuna gnuHon ot 125 go 180 mm, gnameTtpom ot 8 oo
14 MM. CTeKNsIHHBIN 3NeKTPOA, AOMKEH ObITb UMETL CHAPYXXM Ha 3anasitHHOM KOHLLE CbEMHBbIV CTEKNSAHHbIA (OUNbTP, KOTO-
pbI MOrpyatoT B TUTPyeMbIn pacTBop. CTeknsHHasa Tpybka (MydTa) anuHon ot 8 o 25 mm JomkHa MMeTb HebonbLLOoN
KOHYC 1 6bITb NpULWNMEOBaAHHON K 3NEKTPoAYy TakuM obpa3om, YToObl 3anasHHbIN KOHEL, 3neKTpoaa BbicTynan 3a TpyoKy Ha
paccTosHune oT 2 4o 20 mm.

MoBepxHOCTb foMKHa ObITE paBHOMEpPHO OTLLNMdOBaHa 6e3 rmaakux nsaTeH. B cepegunHe mexay KoHuamu wnudo-
BaHHOW NOBEPXHOCTM 3NEKTPOA JOIKEH MMETh OTBEPCTUE (MM OTBEPCTUS) AuamMeTpom 1 MM. AnekTpoa OOSKEH coaep-
XaTb HeobOXo4MMOe KOMWYECTBO PTYTW, KaroMEnu W 3reKTpU4ecKoe COeAMHEHME C PTYTbi, PacronOXeHHble B
onpegeneHHoM NoCTOSHHOM nopsiake. AnekTpo AoMKeH ObiTb NOYTU NOMHOCTLIO 3aMOSTHEH HACbILEHHbIM PacTBOPOM
anektponuta KCI n nmeTtb oTBepcTMe ¢ Npobkow Ang 3anMBaHus anektponuta. Mpu nogBelwmBaHum B BO3gyxe C ycTa-
HOBMEHHON MyOTON 3MEKTPO OOIMKEH TEPATL SMEKTPOSIUT CO CKOPOCTLIO He Bonee ogHoM kannu 3a 10 MyH.

A1.4 KomGuHMpoBaHHbLIN 3neKTpoA,

A1.4.1 KombBrnHMpoBaHHbIe 3MeKTPOoAbl yA0OHbLI TEM, YTO B OQHOM KOopryce 06beAMHEHbl 3MEeKTPOA CPpaBHEHNS U
n3mepuTenbHbId anekTpod. CylwecTByOT pasHble KOHdWUrypauum takux anektpogoB. OB6bIMHO KOMOWHMPOBAHHbIV
3MeKTpo4 COCTOUT U3 CTeKnsAHHOro pH-anekTpoaa, COOCHO NPUCOEAMHEHHOTO K xlopcepebpsaHomy anektpoay. CTeknsH-
Hbli pH-anekTpoa AomkeH ObiTb pacnonoxeH B LEeHTpe KoOMOMHMpoBaHHOro anekTpogda. BHelHee konbueBoe npo-
CTPaHCTBO [JOMKHO OblTb 3aMofHEHO XxfnopcepebpsHbIM 3nemMeHTOM cpaBHeHus, anekTponutom (pactsopom KClI
KoHueHTpauuen 4 M, HacbiweHHbIM AgCI, nnm 3arywerHbiv pactsopom KCI koHueHTpauuein 4 M, HacbiweHHbIM AgCI) n
coeguHeHne (kepaMnyecKyto Unm NopucTyto neperopoaky). MNpu norpy>xeHnn B pacTBOP INEKTPOA CPaBHEHNS KOHTaKTh-
pyeT ¢ obpasLomM 4epes coneBoe coeauHeHne, 3aMblkasi TakuM 06pa3oM SMEeKTPUYECKUIN KOHTAKT MeXay 3NeKTpoaoM
cpaBHeHus n pH-anekTpoaoM. KoOMGUHMpOBaHHbIE aneKkTpoabl 4LOCTOBEPHBI BO BceM AnanasoHe pH o1 0 go 14.

3
) MoxHO 1CMonb30BaTh CTEKMO0 KopHuHr 015.
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A1.5 Mewanka

A1.5.1 MexaHnyeckas mMellanka ¢ NepeMeHHON CKOPOCTbIO Mtoboro nogxoadawero Tuna (cm. npumedanue A1.1),
OCHalLeHHas CTEKMAHHbLIMK NonacTaMuy nponennepHoro Tuna. MoxHo ncnons3oBaTk Nponennep ¢ nonactTamv pagmycom
6 MM, ycTaHoBneHHbIMK ¢ lwarom oT 30° o 45°. MNpu ncnonb3oBaHWmM 3NEKTPUYECKOM MeLLAankv oHa A0KHa ObITb neKTpu-
YeCKu HaJeXHON U 3a3eMIEHHON, YTOObI BKIMIOYEHME UK OTKIoYeHWe ABUraTens He NPON3BOAMNII0 NOCTOSIHHOMO M3MeHe-
HWs noka3aHui pH-meTpa B xo4e TUTpoBaHUS.

MpunmeyaHune A1.1 — BMecTo MeEXaHUYECKOW MOXHO UCMOMb30BaTb MarHUTHYO MeLLarky.

MpunoxeHue A
(cnpaBo4Hoe)

CBeneHNs 0 COOTBETCTBUM MEXIOCyAapCTBEHHbLIX CTaHAAPTOB CCbINOYHbLIM cTaHAapTam ASTM

Tab6bnuua OAA1

O603HaYyeHne N HaMMeHoBaHUe CCbINTIOYHOro CTaHOapTa CteneHb O603Ha4yeHne U HaMMeHoBaHue
ASTM COOTBETCTBUA MeXrocyaapCTBeHHOro ctaHaapra
ASTM D 1176—08 CtaHgapTHas npakTuka oTbopa — *

npo6 1 NPUroTOBINEHUS BOAHbIX PAacTBOPOB OXNaX-
[aloLWnX KUAKOCTEN WM MPOTUBOKOPPO3NOHHBIX
npucagok Ansi NpoBeAeHWs UCNbITaHUN

ASTM E 70—07 CtaHaapTHbIN MeToA onpeaeneHus — *
pH BOOHLIX PacTBOPOB C MOMOLLBK CTEKIAHHOMO
anekTpoaa

* COOTBETCTBYHOLLNIA MEXTOCYAAPCTBEHHBIN CTaH4APT OTCyTCTBYET. [10 ero yTBepXXaeHus pekoMeHayeTcs Cnorsb-
30BaThb NepeBo Ha pycckui sa3blk AaHHoro ctaHaapta ASTM. MNepesoa gaHHoro ctaHaapTa ASTM HaxoauTes B ®ege-
panbHOM UHOPMaLMOHHOM OOHAE TEXHUYECKUX PETNTAaMEHTOB U CTaHAapPTOB.
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