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I'ocyaapcTBenHas cucrema odecrniedeHHs eIHHCTBA H3MepeHH
Anaansaropsl xuakocTn Ohaus MIT 130-241-2020

MeToanka noBepku

JlaTa BBenenus: maii 2021 r.

1 O0mue MoJ10KeHHus

1.1 Hacrosimas MeToJMKa MOBEpKH paclpocTpaHseTcs Ha aHamu3aTopbl kuaxkocTH Ohaus
(nanee — anmanmmzatopsl), u3rotosieHHsle gupmoii «OHAUS INSTRUMENTS (SHANGHAI) CO.,
LTD», KHP, ¢upmoii «OHAUS INSTRUMENTS (CHANGZHOU) CO., LTD», KHP, ¢upwmoi
OHAUS CORPORATION», CIIIA, u ycTaHaBIMBaeT METOAbl M CpeACTBAa MEPBHYHOH H
MEPHOAMYECKOH TOBEPOK.

1.2 Ilpu npoBeJeHHH MOBEPKH J0JDKHA 00eCneYHBaThCs MPOCIeKHBAEMOCT aHATH3aTOPa K:

['ocyaapcTBeHHOMY NepPBHYHOMY 3TAJIOHY €MHHIIbI YAEIBHOMH 3IEKTPHYECKOH NPOBOAMMOCTH
I'DT 132-99 B cootBercTBuH ¢ [Ipukazom Poccrannapra Ne 2771 ot 28.12.2018;

['ocyzapcTBeHHOMY TEPBHYHOMY 3TalOHY Noka3arens pH akTHBHOCTH MOHOB BOZOpOJa B
BoaubIx pactBopax [T 59-2019 B coorBercTBun ¢ 'OCT 8.120-2014,

['ocyapcTBEHHOMY MEPBHYHOMY STAJIOHY €JIWHHMIl MOJISPHOH JOMH, MaccoBOH 10MM H
MaccOBO# KOHIEHTpPAIlMH KOMIIOHEHTOB B Ia30BBIX M rasokoHjeHcartHelx cpezax ['DT 154-2016 B
cootsetcTBuH ¢ [Ipukazom Poccrannapra Ne 2664 ot 14.12.2018,

I'ocyapcTBeHHOMY NEPBUYHOMY 3TAJIOHY €MHHIl MAacCOBOH (MOJIAPHOH, aTOMHOH) JIONH H
MaccoBO# (MOJISIPHO# ) KOHIIEHTPALHH KOMIIOHEHTOB B JKHIKHX M TBEP/BIX BEIECTBAX W MaTepHalax
Ha ocHoBe KyioHometpuu I'DT 176-2019 B coorBetcTBHH ¢ [Ipukasom Poccranmapra Ne 148 or
19.02.2021,

[ocyaapcTBEHHOMY NEPBHYHOMY 3TAJIOHY €IMHHUIILI TeMmmepaTypsl B auanasoHe ot 0 °C mxo
3000 °C I'DT 34-2007 B cootBercTBHH ¢ ' OCT 8.558-2009,

[ocynapcTBeHHOMY MepBHYHOMY 3Tasnony eamnHunbl Maccsl DT 3-2008 B cooTBeTcTBHH C
npukazoM Poccranaapra ot 29.12.2018 roga Ne 2818.

1.3 TloBepka aHanM3aTOpOB JOJDKHA IPOH3BOJMTHECS B COOTBETCTBHH C TpeOOBaHHMAMHM

HacTosAmIeH MeToAUKH. HTepBasl MEK/y IOBEPKaMH - OJIMH TOJI.



2 HopmaTuBHBIe CCBLIKH

B HacTosmel MeTOAHKE NOBEPKH HCIIOIb30BaHbl CCHUIKH Ha CIIEIYIOLIHE JOKYMEHTBI:

ITpuxas Munnpomtopra Ne 2510 ot 31.07.2020 «O0 yTBepKIeHHH MOPSAAKA NIPOBEICHHS T10-
BEPKH CPE/ICTB H3MEpeHHil, TpeOOBaHHI K 3HAKY ITOBEPKH H COJCPKaHMIO CBUICTE/ILCTBA O MOBEPKE»

[Tpuka3 Poccranmapra ot 14.12.2018 roga Ne 2664 "O0 yrBepkaeHuH ['ocyaapcTBeHHOIH
MOBEPOYHOH CXeMBbl JUIi CpeACTB HM3MEpPeHHMH CcOJepKaHHs KOMIIOHEHTOB B Ta30BbIX H
ra30KOHECHCATHBIX cpeaax”

Ilpukas Poccrannapra ot 27.12.2018 roga Ne 2771 "O6 ytBepxaenuu I'ocynapcTBeHHOl
MIOBEPOYHOM CXEMBI /U1 CPEACTB U3MEPEHHH YIEIbHON 21eKTPHYECKOH IPOBOAUMOCTH KHUAKOCTEH"

Ilpukaz Poccranmapra ot 29.12.2018 roaa Ne 2818 "O6 ytBep:xaenun ['ocynapcTBeHHOIH
MOBEPOYHOIi CXeMBbI U1 CPeICTB H3MepeHHH Macchl”

Ilpukaz Poccramaapra ot 19.02.2021 roma Ne 148 "OO6 yreepsaennu ['ocyaapcTBeHHOM
NOBEPOYHOI CXEMBI /Ul CPEACTB H3MEPEHHH COJAEpKaHHUA HEOPraHHYECKHX KOMIOHEHTOB B JKHIKHX
M TBEpbIX BelllecTBax U Marepraiax”

Ilpuxa3 Muntpyaa Poccun ot 15 nekadps 2020 roga N 9031 «O6 yreepxaenun [lpaBua no
OXpaHe Tpy/ia MPU 3KCIUTyaTalluH 31eKTPOYCTAHOBOK»

I'OCT 8.120-2014 TocynapcTBeHHas cHcTeMa oOecrieueHHs €IHHCTBA H3MEpPEHHIl.
I'ocynapcTBeHHas nosepoyHas cxema JUIs CpecTB u3Mepenui pH

I'OCT 8.450-81 I'CH. IlIkana OKHCIUTENBHBIX MOTEHIIHATOB BOIHEIX PACTBOPOB

I'OCT 8.558-2009 I'CH. I'ocynapcTBeHHas MOBEPOYHAsA CXeMa JUIS CPEICTB H3MEPEHHUI TeM-
neparypsl

I'OCT R OIML 76-1-2011 I'ocynapcTBeHHas cuctema oOecledeHns eIHHCTBA H3MEPEHHIA.
Becel nHeaBTroMatHyeckoro aefictBua. Yacte 1. MerTponornyeckue W TexXHHYeCKHe TpeOOBaHMS.
Ucnpiranus

I'OCT P 52501-2005 Boza a1 nabopatopHoro ananu3sa. TexHHYeCKHe yCIOBHS

I'OCT 12.2.003-91 Cucrema crangaproB OesomacHoctH Tpyza. OOopynoBaHue
npou3BojcTBeHHOe. Ob1me TpedbopaHus Oe30MacHOCTH

I'OCT  12.2.007.0-75  Cucrema crannaproB  OesomacHocTH  Tpyga.  M3menms
anekTporexHuueckue. Odmue TpedoBaHus 0€30MaCHOCTH

I'OCT 1770-74 Ilocyna mMepHas nabopaTopHas cTeKIsHHas. [[HIHHApEL, MeH3YpKH, KOJIOBI,
npobupku. OOume TeXHUYeCKHe yCIoBHS

I'OCT 29227-91 Tlocyna naGoparopHas crekisHHas. [Iunetku rpagyuposaHHbie. Yacts 1.
O6mmue TpeboBanus

I'OCT 4233-77 PeaxtuBsl. Hatpuii xsopucthlii. TexHu4eckne yciIoBus



I'OCT 195-77 Harpuii cepHHCTOKHCIBIH. TeXHHYECKHE YCIOBHSA

I'OCT 6709-72 Boaa aucTwitipoBaHHas. TeXHUYECKHE YCIOBHA

1 Ilepeuenn onepauuii NoBepKu

3.1 ITpu noBepke 10/KHBI OBITH BBINIOJIHEHBI ONIEpPALiH, YKa3aHHble B Tadmuue 1.

Tabmuua 1 — Onepauuu noBepkH

Howmep nynkra | O8s3aTe1bHOCTE IPOBEICHUS NPH
HaumenoBanue onepauuu METOAHKH NEPBUYHOMH IIEPHOIHYECKOH
NOBEPKH NOBEpKe TIOBEPKE
1 Buewnuit ocMoTp 8 aa Ia
2 [oaroToeka K noBepKe M 0NpodoBaHHe 9 1a 1a
CpeACTBa H3MEPEHHH
3 IIpoBepka nporpaMMHOTro obecreyeHHs 10 na 1a
4 ITpoBepka METPOJIOTHYECKHX
POBEp P 11 Ja aa
XapaKTepPHCTHK:

1.2 B cayuae HeBbmosuHeHHs TpeOoBaHuii XoTs ObI K OJHOI H3 onepauuii moBepka

npeKpalaeTcs, aHaau3aTop Opakyercs.

1.3 JlomyckaeTcs MpoBeAEHHE NEPHOIHYeCcKOil MOBEpKH aHAIW3aTOPOB, HCIIOJIL3YEMBbIX
JUIA M3MEPEHHH MEHBINEro 4Mcjia BeJIMYHH HAa OCHOBAaHHMH NHCBMEHHOIO 3asBIICHHS BIajelbla

aHaym3aropa, oOpMIIEHHOTO B IPOU3BOJILHOMH dopme.

2 TpeOoBaHHA K cNeNHAJIHCTAM, OCYLIECTB/SIIOLIHM MOBEPKY

[loBeputens mnepea mNpoBeJAEHHMEM TOBEPKH aHAJIM3aTOpa JIOKEH O3HAKOMHTBCA C
PYKOBOZCTBOM 110 3KCIUTyaTallid Ha aHAJIM3aTOp M MpPOHTH oOy4YeHHEe MO OXpaHe Tpy/Ja Ha MecTe

OpOBEACHHA IIOBEPKH.

3 TpedoBanus (yc;10BHs1) o ofecnevyeHHI0O 0e30MACHOCTH NMPOBeEIEHHS
NOBEPKH
IIpu mpoBeneHHH NOBEPKH JIOJDKHBI ObITh cobmonensl «[IpaBuna mo oxpame Tpyzaa npu

3KCIUIyaTallMy 3JeKTPOYCTAaHOBOKY, yrBepxkaeHHble [Ipukasom Muntpyaa Poccun ot 15 nexadbps
2020 roma N 903n 1 TpeboBanus 'OCT 12.2.007.0, TOCT 12.2.003.



6 MeTtposioruyeckre H TeXHHYeCKHe TPeOOBAHHS K CPeICTBAM MOBEPKH
6.1 Ilpu npoBeIcHUH TTOBEPKH NPUMEHSIOT CIEAYIOLIHE CPEACTBA IOBEPKH:

Tabanna 2 — CpeacTea NOBEPKH

HaumenoBanue

MeTponor HYECKHEC M TCXHHYCCKHC Tpe60BaHHH

paboumne sTamons! pH

2-o0ii pa3psn - OydepHbie pacTBOPEI IO
I'OCT 8.120-2014

CTaHJapTHBIA o00pa3el cocraBa HCKYyC-
CTBEHHOH Tra30BOii CMEeCH Ha OCHOBE

HHEPTHBIX H NOCTOAHHBIX rasoB (MUII-M-
0)

I'CO 10530-2014 "

MoJsipHas 1o kucaopoja (O2) eg. 0,1 10 99,9 %,
oTH. orpemHocTh +(0,008-0,6) % npu P=0,95

CTaHAapTHBIE 00pa3lbl yASTbHOH 37eK-
Tpu4eckoit mposoaumoctr ['CO 7374-97 -
I'CO 7377-97 (V3II-1 — V3II-5)

yAenbHas 3eKTpudeckad nposoaumocts Y III-1 ot
10,6 mo 11,8 Cm/M, ¥YDIII-2 ot 1,23 mo 1,35 Cm/M,
V3II-3 ot 0,134 1o 0,148 Cm/M, YIII-4 o1 0,028 10
0,030 Cm/M, YDII-5 ot 0,0045 no 0,0049 Cm/Mm; oTHO-
cutenbHas norpemsoctsd = 0,25 % npu P=0,95

pH-MeTp MM HOHOMEpP € BO3MOKHOCTBIO
n3Mepennit OBII (ganpumep, ananuzarop
#uakoctu Inolab pH 7110, perucrpaum-
OHHBIH HOMep B DenepanbHOM HHPOPMa-
umorHoM Qonze (PHUD) 49093-12) 2

auana3oH u3Meperui OBII ot muayc 2000 zo 2000
MB, abc. norpemnocTs = 2 MB

VYcTaHoBKa KOHAYKTOMETpUYECKasi NoBe-
pounas moa. KITV-1-0,15P (per. Homep B
DU 31468-06)

Juanazon wamepennit YOII ot 1:10° 10 100 Cv/M,
OTHOCHTeIbHas norpemHnocts £0,5 % B 1nana3oHe H3-
Mepenuit ot 1 MkCM/M 10 100 MKCwm/™M

mocyia MepHast

2 xinacc tognoctr mo I'OCT 1770-74, TOCT 29227-
91

Bechl TabopaTopHble

I (cmenuanbhsIit) k1ace Toudoctu o 'OCT OIML R
76-1-2011, HmIIB 0,001 r, HIIB 220 r.

TepPMOCTaT BOASHOM

auanasoH 3aganus Temnepartypsl (0-100) °C, gomyc-
KaeMasi IOrPEeHIHOCTh 3a4aHus Temnepatypsl 0,1 °C

CTaHIapTHBIA 00pasell cocTaBa HATPHS
xnoprctoro I'CO 4391-88%

MaccoBas J0J1s1 HaTpHs XJIopucToro ot 99,9 no 100%,
rpaHuIlbl JonyckaeMoii abe. morpemnocTh £0,03%

HaTPHH CEPHUCTOKHUCIIBIA

y.a.a. mo 'OCT 195-77

TEepPMOMETP CONPOTHBJICHHS ILIATHHOBBII
uOponpounsi TCIIB-1.1 (per. Homep B
OUD 50256-12)%

JMaIa3oH H3MepseMbIX TeMnepartyp oT MuHyc 80 10
+200 °C, abc. morpemmnocts +0,1 °C

THTPOMETP

JMana3oHbl H3MEPEHHH TeMIepaTypsl He MEHee Tpe-
OyembIX 1o 1.7

bapomeTtp-anepons MeTeoponorndeckuit
BAMM-1 (per.Homep B DUD 5738-76)

JHana3oHbl H3MepeHui AapiaeHus (80-106) klla,
abc.norpemHocts 0,2 klla

BOJIa JHCTHIIHDOBaHHAas

o 'OCT 6709-72

BOJIa ICHOHH3HPOBAHHAA WM BOda 1 cTe-
nenu uucToTel o 'OCT P 52501-2005

yZenbHas 3NeKTpudeckas MPOBOJIHMOCTh He bolee
0,010 MCwm/™m




IIpumevanus Kk Tadnuue:

1. Jlonyckaercs ucnonbsosats ['CO cocTaBa razoBoif cMecH 1-ro pa3spsiza ¢ OTH. MOTpelHo-

ctbio +£(0,05-3) % npu P=0,95

2. Tlpu nposepke OBII nomyckaeTcs HCHO/IB30BaTh PacTBOPEI, IPHTOTOBJIEHHEIE 10
I'OCT 8.450-81 «I"CH. Illxana OKHCIHTEIBHBIX MOTEHIIHAIOB BOJHBIX PACTBOPOB) HIIH CTaH/apT-
taTpbl CT-OBII-01 (per. Homep B DUD 61364-15)

3. Jlomyckaercs HcIons30BaTh XJopua Hatpus X.4. o [OCT 4233-77

4. JlomycKaercst HCIOIb30BaTh TEPMOMETP 3-r0 pa3psja ¢ JHana3oHoM u3MepeHui ot 0 10
100 °C

6.2 DTanoHBl, NMpUMEHsEMbIE /Ul MOBEPKH, JODKHBI OBITH NMOBEPEHBI, €CITH IPECTABIICHBI
CpeACTBAMM H3MEPEHHH yTBEPKICHHOTO THIIA HJIH aTTECTOBAHBbI, €CJIH IPE/ICTABICHBI CPE/ICTBAMH H3-
MEpEeHHUH HEeYTBEPKIEHHOIO TUIIA, CPEACTBA H3MEPEHUH - noBepeHsl. McnbiTaTensHOe 000pyI0BaHHE
JIOJIKHO OBITH aTTECTOBAHO.

6.3 JlomyckaeTcs NpHMEHEHHE IPYTHX CPEJACTB MOBEPKH, obecneuyMBaroline Tpedyemyio

TOYHOCTD.

7 TpeGoBaHHs K YC/I0BHSIM NPOBeleHHS MOBEPKH

HpH MMPOBECHHH IMOBEPKH O0IKHBI OBITE COONMIONEHEI CICAVIOIHE YCIIOBHA:

- TeMIIepaTypa OKpyXkarollero Bozayxa, °C ot 20 no 25.

8 BHemnuii ocMOTp cpeacTBa H3MepeHHii

8.1 Ilpu BHEIIHEM OCMOTpE yCTaHABIHBAIOT:

- COOTBETCTBHE BHEIIHETO BH/1a aHATH3aTOPa CBEJICHHAM, IPHBEICHHBIM B ONIHCAHHH THIIA;

- OTCYTCTBHE BHMMBIX MOBPEKICHHIH aHATH3aTOPa;

- YeTKOCTh 0003HAUCHHUIT U MAPKHPOBKH.

8.2 Eciu npu BHEIIHEM OCMOTpE aHAIHM3aTOpa BBISBJICHBI MOBPEXKICHHS HIH Je(EKTHI,
CrocoOHbIE OKa3aTh BIMAHHE HA 0€30MaCHOCTh MPOBEICHHS MOBEPKH HIH Pe3y.bTaThl MOBEPKH, TO

[IOBEPKA MOKET OBITH IPOAOIIZKEHA TOJIBKO IOCIIE YCTPAHEHHA 3THX HOBpE)K,IICHHﬁ HITH ﬂe(beKTOB.

9 IToaroroBka K moBepke H ONPoOOBaHHE CPEACTBA H3IMEPEHH I

9.1 Amnanu3atopsl HOATOTABIHMBAIOT K paboTe B COOTBETCTBHH C PYKOBOJCTBOM IIO
JKcILUTyaTaluu (aanee — PD).

9.2 Cranjaptaeie o6pasusl (1anee — ['CO) noAroTaBiIMBaOT B COOTBETCTBHH C MACIOPTOM.
Bydepurie pacTBopsl — paboune stanons! pH u (w) OBIT npHroToBHTE COrIaCHO HHCTPYKIIHH.

9.3 OnpoboBanue

[TpoBepuTh paboTOCIOCOOHOCT OPraHOB yNPABICHHS | PETy/IHPOBKH AHATH3aTOPA PH



MIOMOIIH BCTPOEHHBIX CHCTEM KOHTPOJIS B COOTBETCTBHH ¢ P3.

10  IlpoBepka nmporpaMMHOro odecrneyeHHsi CPeACTBA H3MEPEHHI

IIpoBectn nposepky maeHTH(HKaMOHHBIX AaHHBIX 10 anammsatopa. Homep Bepcum 10
HAeHTH(OHIMpPYETCA NPH BKIIOYEHNH aHA/IM3aTopa MyTeM BBIBOJA HA IKpaH HoMepa BepchH. Homep

BepcuH [10 gomken ObITh HEe HUXKE NPUBEICHHOI B Tabmuie 3.

Tabmuua 3 — UnentndmkannoHHbIe JaHHBIE TIPOrPAMMHOTO 0DecrieYyeHHs

WUnenTuduKamoHHbIe aHHBIE (IPH3HAKH) 3nauenue 114 [10
Unentuduxaunonnoe HanmeHoBanue [10 Ohaus
Howmep Bepcun [10 He Hike 1.00*
IIndporoii naentudukarop I10 -

*[Ipumeuanue: g moandukanuit kKapmanHbIXx npudopos Starter Bepcust [10 vegocTynHa.

11 TIlposepka METPOJIOrHYECKHX XapPaKTePHCTHK CPeACTBAa H3MEPEeHH i

11.1 IIpoBepka abcomoTHOI norpemHocT! H3MepeHui pH

IIpoBectu m3mepenus pH tpex 6ydepHbIx pacTBopoB — paboumx 3tanoHoB pH, Bocnpou3so-
asumx 3Havenus pH=1,65, pH=4,01 u pH=12.43 npu temneparype pactBopos (25+0,2) °C. U3mepe-
HHS NPOBECTH HE MEHee TpeX pa3 Ha Kax1oM OydepHoM pacTBoOpe.

11.2 IlpoBepka abcomoTHO# norpemHocTd n3mepennit OBII

[IpoBepky abcomoTHoi# norpemHocTd uamepenuit OBII mpoBecTH ¢ HCIOIb30BaHHEM TPOO,
noarotoBieHHbIX B cooTBeTcTBHH ¢ [[OCT 8.450-81, mm pabounx npod, B kotopsix 3Hadenns OBII
onpenenensl Ha pH-merpe wiaM noHomepe ¢ BO3MOXKHOCTBIO m3Mepenuit OBII, wmmu OydepHbIxX
pacTBOpoB — pabounx 3tanoHoB OBII 2-ro paspsaaa. 3nauyenne OBII B npobax 101KHBI HAXOIUTHCS B
Havase, cepeHe U KOHIIE Hana3oHa H3MEpeHHit.

IIpoBectn He Menee Tpex n3mepenuit OBII B kaxmoii pabodeit mpobe.

Homnyckaercs nposepky OBII nposectn oanoBpemenHo ¢ onpeneneHuem pH mo 11.1.

11.3 [TpoBepka abconOTHOH NOrpeIIHOCTH H3MEPEHHUI TeMIepaTypbl KHIKOCTH

AODCOMOTHYIO NOTPEHIHOCTL H3MEPEHHS TEMIIePaTyphl KHUIKOCTH ONMpPEIe/IAI0T HE MEHEE YeM
Ha TpeX TOYKax JMana3oHa (Havase, cepeMHe U B KOHIIE IHana3oHa).

ITomMecTHTE TEpMOKONEHCATOP WM 3JIEKTPOJ CO BCTPOSHHBIM JaTYHKOM TEMIEpaTyph
IOBEPSAEMOr0 aHaIM3aTopa H TEPMOMETP COIPOTHBICHHS IUIaTHHOBBIH BHOponpouHbiid TCIIB-1.1
(mamee — TepMoMeTpa) B €MKOCTh C MOObIM Oy(epHBIM pacTBOPOM, HMEIOLIHM TeMIeparypy
nosepsemoif orMerku mkanel. [locne Beepxkku B OydepHomM pacTBOpe He MeHee 3 MHH

PETrHCTPUPYIOT NOKA3aHHUA aHATH3aTOpa H TEPMOMETpa.



11.4 IlpoBepka OTHOCHTENbHOH mOrpemHOCTH H3Mepenuit YOIl (Wi  yjaensHOro
CONPOTHBJICHHUS pacTBOpa)

IIpoBepky oTHOCHTENbHOH norpemHocTH H3Meperuit YOI (WiH yaeabHOro conpoTHBIEHUS
pactBopa) npoBecTH ¢ Hcnonb3oBannem ['CO VOII no tabmuue 2. IlpoBecTH He MeHee Tpex
usmepenuii YOIl (wim yznenbHoro conpoTuBieHmst pactBopa) B kKaxkiaom ['CO (yzemsHoe
CONPOTHBIICHHE PAacTBOPA — BE/IMYHHA, 0OpaTHas K y/AEIbHON IEKTPHYECKON MPOBOIMMOCTH).

11.5 IlpoBepka mnpHBeJEHHOH IOrPEIHOCTH H3MEpeHHH OOWero CcoJecolepkaHus H
COJICHOCTH KHIKHX Cpe]

IIpoBepky npHBeleHHOH NOTPENIHOCTH HM3MEpPEeHHil 00IIero colecojepikaHus MPOBECTH C
HCIO0Ib30BAHHEM PAacTBOPOB, IPHIOTOBJIEHHBIX 110 MPHIIOKEHHIO A.

[IpoBecT He MeHee TpeX H3MEpeHHH 00IIero conecoaepkanus (COIEHOCTH KHAKHX Cpejl) B
Ka)KZIOM NPHTOTOBJICHHOM pacTBOpE.

11.6 IlpoBepka OTHOCHTEIbHOH MOTPENIHOCTH M3MEPEHHH MAacCOBOi KOHIEHTpAIHH
PAacTBOPEHHOIO B BOJIe KHCIIOpOaa

IIpoBepKY  OTHOCHTEJIBHOH  IOTPEeNIHOCTH  H3MEPeHHH  MacCOoBOM  KOHIIEHTpalHH
PacTBOPEHHOI0 B BOJE KHCIOPOJa MPOBECTH C HCIOJIB30BAHHEM PACTBOPOB, NPHTOTOBJIECHHBIX MO
NpUIOKEHHI0O A. TOTOBAT pacTBOp ¢ (JOHOBBIMH 3HAYEHHSMH MAacCOBOH KOHIIEHTpAaLHH
PacTBOPEHHOI'0 KMCJIOPO/1a H JIBa PacTBOPa B CepeIMHE M KOHIIE IHana30Ha H3MEPEeHHi.

IlpoBecT He MeHee TpeX H3MEpeHMil MAaccoBOil KOHIEHTPALMH PACTBOPEHHOIO B BOJE

KHCJI0pO/Ja B KaXXI0M pacTBOpE.

12 TloaTBep:aeHHe COOTBETCTBHS CPeICTBAa H3MEPEHHIl MeTpo/IorHYe-

CKHM TpPeOOBaHHAM

12.1 ABcomoTHyI0 NOrpemHocTs H3Mepenus pH paccuuTath 118 Kaxaoro 3Hadenus pH Gy-
(epHBIX pacTBOPOB 10 hopmyIie
ApH = pH,- pH,,, (1)

rae pH, - j-e u3mepenHoe 3Hayenue pH i-ro 6ydepHoro pactopa;

pH

ism

- 3Ha4Yenre pH. BocmpousBomuMoe i-bIM Oy(epHBIM PacTBOPOM INPH TEMIIEPATYpe
25 °C.

Js xaxzoro GydepHoro pacTBopa u pesyibTaTa H3MepeHHs 3HaueHHe ApH , paccuHTaHHOE
o Gopmyie (1), 10MKHO yAOBIETBOPATH TpeOOBAHHUAM, NPHBEIEHHBIM B Tabmuue 3 Onucanus Tumna
Ha aHATTH3aTOPHI.

12.3 A6comoTtHyio norpemuocTs u3mepenuii OBIT paccuntats o dopmyiie



AX=X,-X,,, (2)
rae X, - j-oe usmepennoe 3navenue OBII B i-oif paGouyeii npoGe, MB;

X, - 3nadenue OBII B i-o#i paboueii npobe, namepeHHoe pH-METPOM HIIH HOHOMEPOM,

iam

MB unn arTecToBanHOe 3HaueHHE OydepHBIX pacTBopoB — pabounx 3ranoHos OBII 2-ro paspsna.

ITony4yenHble 3HaYeHus abcomoTHOH norpemnocT u3Mepenuii OBII 10/kHE y10BIETBO-

pATH TpeOOBaHHUAM, NIPHBEIEHHBIM B Tabuile 3 OnucaHus THIIA Ha AHATH3ATOPEL.

12.3 AGCcomOTHYIO NOTPENIHOCTE H3MEPEHHS TEMIIEPATYPhl AKUIKOCTH PacCYUTaTh 110 (Gop-

MyIe

A=t -t

t — uam

am? (3)

rae ¢

uzm

- TEMIIEPATypa BOJBL, H3MEpeHHas aHanu3atopoMm, °C: ¢, - TeMmeparypa BOJBI,

H3MepeHHas TepmoMeTpoM, °C.

[lomy4yennsle 3Ha4yeHHs adC. MOTPENIHOCTH W3MEPEeHHH TeMNeparyphbl *KHIAKOCTH JIOJIKHBI
YJOBJIETBOPATH TPeOOBaHHAM, IPHBEIEHHBIM B Tabiuue 3 OnucaHus THIA HA AHATTH3ATOPEI.

12.4 PaccunTaTh OTHOCHTEIBHYI MOTpeINHOCTs u3Mepenmit YOII (wam  yaenasHOro
COITPOTHBIIEHHS pacTBOpa) No opmyie

- Yl"—}?am
§=-—"2_"2".100, 4)

iam
re Y, - j-oe u3mepenHoe 3Hayenue YOI (mam yaenbHOro conpoTHBICHHS PacTBOpa) B i-OM
I'CO, MCsm/cMm (MOmM-cMm);

Y, - artrectoBanHoe 3Hayenue YOII (wm yaensHOro conpoTHBieHHs pactBopa) B i-om ['CO,

i
MCwm/cm (MOwm-Cw) (yaensHOe conpoTuBienue pactsopa = 1/Y3II).

ITonyyeHHble 3HaYEHH OTH. MOrPEMHOCTH H3MepeHHH YOI (1K yAeIbHOr0 COMPOTHBIIEHHS
pacTBopa) JOJUKHBI YJOBJIETBOPATH TpeOOBaHMAM, NMPHBEACHHBIM B Tabiuie 3 OnucaHHs THOA Ha
aHaJIM3aTOPBL.

12.5 Paccuurtath NpPHBEIEHHYIO INOIPEIIHOCTH H3MEpPEeHHH O0OIIero cojecolepKaHHs H

COJICHOCTH KHJIKHX cpea 1o ¢opmyiie
APEY
y=———:100, (5)
rae S, - J-0€ H3MepeHHOe 3HaueHHe 00Iero coJecoAepKaHus M COJICHOCTH KHIKHX cpen i-

To pacTBOpa, MI/aM’ ;
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S, - PacdeTHOE 3HaYCHHE OOIIEro COJeco/IepIKaHus, MI/ oM,

N — BepxHsisl rpaHHIA AHANIA30HA H3MEPEHHIT 00IIEro conecoaepIKanHus, mr/mM° .

Tloy4eHHBIE 3HAYEHWs MPHBEJCHHON IOTPEIIHOCTH M3MepeHHH OOLero conecoaepaHHs
JOJDKHBI  y/IOBJIETBOPATH TpeOoBaHMsM, mnpuBeieHHBIM B Tabmuue 3 Ondcanus THOA Ha
aHaTH3aTOPHL.

12.6 PaccuutaTh OTHOCHTENbHYH) IOIPEIIHOCTh H3MEPEHHH MAacCOBOH KOHIIEHTpAIHH
PacTBOPEHHOr0 KHCIOpoja 1o Gopmyrne

PJ - nm
S=-L_""".100, (6)

Bm

rae P, - j-0e H3MEpeHHOE 3HAYEeHHe MaccOBON KOHLEHTPAIMH PAaCTBOPEHHOrO KMCIOpOaa B

)
i-OoM pacTBOpe, MI/IM;

P - pacueTHOe 3HAYeHHE MACCOBOW KOHIEHTPAIlMH PACTBOPEHHOrO KHCIOPOAa B i-OM

iom
pacTBope, MI/am>.

Ilonmy4yeHHble 3HAYeHHS. OTHOCHTEILHOM MOrPEIHOCTH H3MEPEHHH MacCOBOH KOHIIEHTPAIHH
PacTBOPEHHOI0 KHCIOpOAa IOJDKHEI Y/IOBIETBOPATH TpeDOBaHHAM, MpHBEJEHHBIM B Tabmmie 3

Onucanus THNA HA AHATU3ATOPEI.

13  Odopmienne pe3yjJbTaTOB NOBEPKH

13.1 OdopmnsFOT IPOTOKOII IPOBEJICHUS TOBEPKH B IPOH3BOJILHOM (opMe.

13.2 INonoxwuTenbHble pe3yIbTaThl MOBEPKH 0GQOPMILIOT B cOOTBeTCTBHH ¢ [IpHKka3zoM Mus-
npomropra Ne 2510 ot 31.07.2020.

13.3 Tlpu oTpHuATENBHBIX pe3yJbTaTaX NOBEPKH aHATM3aTOpP MPHU3HAIOT HENPHTOJHBIM K
JlanbHeHe sxkcutyaTanu 1 opopmisitor B cooteTcTBuH ¢ [Ipukazom MunrnpomTopra Ne 2510 ot
31.07.2020.

Pazpaborunk /
3aB. 120.241 YHUUM - ¢puanan - ,
O®OI'VII «BHUUM um./I.H. MenaeeeBa» L~ M.IO. MenBeneBeKHx
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Ipunoxenne A
(obs3arensHOE)
MeToaAHKA NPHTOTOBJIEHHS PACTBOPOB

A.1 TIpuroToBIEHHE PACTBOPOB C 33JaHHBIMH 3HAYEHHSMH OOIIEro CONECOACPIKAHU

A.1.1 CpencrBa u3MepeHuii 1 peaKTHBbI

- Bechl HeaBTOMarWyeckoro jeiicteus [ crmenuankHOro Kjacca TOYHOCTH 1O
I'OCT R OIML 76-1-2011;

- kon661 MeprBle o ['OCT 1770-74;

- MUNeTKA rpaxyuposannsie 2 K.1. mo 'OCT 29227-91;

- xsiopun Hatpus X.4. no FOCT 4233-77;

- Boja auctwumaposanHas no ['OCT 6709-72.

A.12 Tlpouneaypa NpHIOTOBJEHHS pAcTBOPOB C 3aJaHHBIMH 3HAYEHHsMH 0OIIero
COJIECO/ICPIKaHHA

A.1.2.1 Tpurorosnenne ucxoanoro pacreopa Nel ¢ coneconepxannem 200 mr/ma’

Hasecky maccoii 200,0 Mr xnopuaa HaTpHs, BBICYIICHHOIO IpH 150 °C, xonH4YeCTBEHHO
IIEPEHOCAT B MEepHYIO Koaby obnemoM I JM°, 3aMOJHSAIOT ee Ha 1/3 oT HOMHMHAJIBHOrO 00beMa H
IIepeMEIHBAIOT 0 TOJHOTO pPAacTBOPEHHsl HaBecKH. 3areM O00BeM JIOBOIAT JO METKH
JIMCTHUTAPOBAHHOM BOJOM.

A.1.2.2 [Ipurotosnenne uexoxHoro pactsopa Ne 2 ¢ coneconepxkannem 1000 mr/mv’

Hasecky maccoii 1000,0 mMr xsopuaa Hatpus, BeICymeHHOro npu 150 °C, KOJIHYeCTBEHHO
TIEPEHOCST B MepHYyI0 Konby obnemom 1 M, 3anoNHAIOT ee Ha 1/3 OT HOMHHAIBHOro o0beMa H
IepeMelMBAlOT O IONHOTO pPAacTBOPEHMs HaBecKH. 3areM O00BEM JIOBOJAT [0 METKH
JIMCTHJUTHPOBAHHOH BOIOH.

A.1.2.3 PacTBOpBI /Ui IPOBEJCHHS NMOBEPKH IOTOBAT M3 HCXOIHOIO pacTBOpa CICAYIOIHM
00pa3om: OTOHpAIOT ATMKBOTY MCXOIHOIO PacTBOpa, NMOMEIIAIOT €r0 B MEPHYIO K0J0y obneMoM
1 ;v®. JIOBOAST pacTBOp 10 METKH AMCTH/UIHPOBAHHOH BOJOMH. 3HaveHus 00beMa alMKBOTHI H
COOTBETCTBYIOIHE EMY 3HAYCHHS COJIECO/IePIKaHHs TIPHBE/IEHBI B Tabmuue A.1.

Tabmuna A.1 — PacueTHble 3Ha4eHHs 00IIEro CONECOAEPIKaHus B pacTBOpax

HcxonHeli pacTBOp O6BeM amuKBOTEL cM° | PacyeTHoe 3HaueHHE OOLIEro CONecoIePKaHus B
pacTBope, Mr/m’

Wcxomublii pacTBOp 1 0,2
Ne 1 250 50
500 100
950 190
Wcxomslit pacTBOp 0,5 0,5
Ne2 500 500
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A.2 TlpuroToBieHHEe pacTBOPOB C pPAacHETHBIMH 3HAYCHMAMH MAacCOBOM KOHIICHTpAaLlWH
PacTBOPEHHOr0 KHCIopoaa

A.2.1 TlpoBeputs (hoHOBBIE MOKA3aHHUs aHAJIM3ATOpa IO PacTBOPY CEPHOKHCIIOrO HaTpHS B
JMCTHIUTAPOBAHHO# Boje (KoHIeHTpanus He Meree 80 r/am°) npr Temmeparype (20 + 1) °C.

DoHOBBIE TTOKA3aHHA IOMKHEI ObITh B auanasone (0,02-0,1) mr/mv’. [IpomrsBecT HACTPOHKY
MU3MEPHTENILHOTO OJI0Ka aHaim3aTopa 10 KHCIOPOAY BO3/yXa B COOTBETCTBHH C PYKOBOJCTBOM IO
9KCILTyaTal[HH.

[TpuroToBUTH MPOGY BOIBI, 3ATHTH B MEPHYIO KOOy 06beMoM 2 M THCTHILTHPOBAHHOM BO-

ael. U3ameputs atmoceproe nasnenne P, B klla u temneparypy. Paccuntarh KOHUEHTpanHIO pac-

TBOPEHHOT'O KHCJIOpO/a B BoJie 1o (opMmyIe

P
C, =—=2_.908, Al
% 101,3 (A-1)

rae C, - KOHLEHTpallHs PacTBOPEHHOIO KHCIOPO/a B BOJE IPH aTMOChEPHOM JaBieHHH P,

u Temneparype t, °C, mr/mm’. ITpu HopmamsHOM atMocheproM aasiernn 101,3 kIla u Temmeparype
20 °C KkoHUEHTpalks PaCTBOPEHHOT0 KHCIOpOo/ia B Boje paBHa 9,08 Mr/amM> (s apyrux Temmepatyp

NpHBEACHBI B Tabymie A.2).

A.2.2 IIpuroToBiieHHe NOBEPOYHBIX PACTBOPOB

IIpuroToBneHHe MOBEPOYHBIX pACTBOPOB MPOBOASAT C HCIOJNB30BAaHHEM CTAaHJAPTHBIX
oOpasuoB rasoBelXx cMmeceit kuenopoaa ¢ asorom [II'C-I'CO, KOTOpPBIMH  HACHILIAIOT
JHCTHIUTHPOBAHHYIO BOJLY.

Crakan 06bemMoM 1 IM> IPOMBIBAIOT M HANOJIHSIOT €r0 Ha ¥ OT 00BEMA JHCTHILIHPOBAHHOMN
Boz0#. IIpn noMolu coenunuTenbHOM TPyOKH K 6apboTepy Yepe3 peayKTop MOACOeHHSIOT Oa/LIOH
¢ [II'C. Pacxon ra3oBoii cMeCH yCTaHABIIHBAIOT BU3yalbHO 2-10 My3BIPEKOB B CEKYH/Y.

B crakaH omyckaloT cTepkeHb MarHHTHOH MeEIIaJKH, TEPMOMETp, 3aKpbIBAIOT CTaKaH
KPBIIKOH H yCTaHABIMBAlOT HEOOXOJMMYIO CKOPOCTH IepeMelmHBaHHs (Tak. 4YToOBl He
00pa3oBEIBaNach BOPOHKA).

Hacplmenne Bo/1bl TOBEpOYHOH CMECHIO MPOBOIAT He MeHee 40 MHH.

3HayeHHe MaccOBOH KOHLIEHTPALMH PaCTBOPEHHOI0 KHCJIOPOJa PacCIUTarTh 1o popMmyie

s P
C :ggg.ﬂ._«i’ A2
10 20,94 101,3 (A2)
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rae C, - KOHUEHTpal|s KHCIOpO/a B BOAE, HachleHHoH j - IITC-T'CO, mr/mv’; C reo”
o6bemHast (MousipHast) mons Kucnopona B j-om [IIC-T'CO, % (mpusenena B nacnopre Ha III'C-
I'CO); P, - armocheproe nasnenue, Klla.

Tabmumna A.2 - PaBHOBECHBIE KOHIICHTPAIHH PacTBOPEHHOIO KHCIOpoaa (Mr/mm®) B 3aBHCHMOCTH OT

TeMIneparypsl
°C 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
0 14,56 14,52 14,48 14,44 14,40 14,37 14,33 14,29 14,25 14,21
1 14,18 | 14,14 | 14,10 | 14,06 | 14,03 | 1399 | 1395 | 1392 | 13,88 | 13,84
2 13,81 13,77 | 13,73 13,70 | 13,66 | 13,63 13,59 | 13,56 | 13,53 | 13,49
3 13,45 13,42 13,38 13,35 13,31 13,28 13,24 13,20 13,17 13,14
4 13,11 13,07 13,04 13,01 12,97 12,94 12,91 12,87 12,84 12,81
5 12,78 12,74 12,71 12,68 12,65 12,61 12,58 12,55 12,52 12,49
6 12,46 12,43 12.39 12,36 12,33 12,30 12,27 12,24 12,21 12,18
7 12,15 12,12 12,09 12,06 12,03 12,00 11,97 11,94 11,91 11,88
8 11,85 11,82 11,80 11,77 11,74 11,71 11,68 11,65 11,62 11,60
9 11557 11,54 11,51 11,49 11,46 11,43 11,40 11,38 11,35 11,32
10 11,29 | 11,27 | 11,24 | 11,21 1,19 | 11,16 | 11,14 | 1111 11,08 | 11,06
11 11,03 11,01 10,98 10,95 10,93 10,90 10,88 10,85 10,83 10,80
12 10,78 | 10,75 | 10,73 | 10,70 | 10,68 | 10,66 | 10,63 | 10,61 10,58 | 10,56
13 10,54 | 10,51 10,49 | 1046 | 10,44 | 1042 | 1039 | 1037 | 10,35 | 10,32
14 10,30 10,28 10,26 10,23 10,21 10,19 10,17 10,14 10,12 10,10
15 10,08 10,05 10,03 10,01 9,99 9,97 9,95 9,92 9,90 9,88
16 9,86 9,84 9,82 9,80 9,78 9,86 9,74 9,71 9,69 9,67
17 9,65 9,63 9,61 9,59 9,57 9,55 9,53 9,51 9,49 9,47
18 9,45 9,43 9,42 9,40 9,38 9,36 9,34 9,32 9,30 9,28
19 9,26 9,24 9,23 9,21 9,19 9,17 915 9,13 9,11 9,10
20 9,08 9,06 9,04 9,02 9,01 8.99 8,97 8,95 8,94 8,92
21 8,90 8,99 8,97 8,95 8,93 8,92 8,90 8,79 8,77 8,75
22 8.73 8,72 8,70 8,68 8,67 8,65 8,63 8,62 8,60 8,58
23 8,57 8,55 8,54 8,52 8,50 8,49 8,47 8,46 8,44 8,43
24 8,41 8,40 8,38 837 8,35 8,33 8,32 8.30 8,29 8,27
25 8,26 8,24 8,23 8,22 8,20 8,19 8,17 8,16 8,14 8,13
26 8,11 8.10 8,09 8,07 8.06 8,04 8,03 8,01 8,00 7,99
27 7,97 7,96 7,95 7,93 7,92 7,90 7,89 7,88 7,86 7,85
28 7,84 7,82 7,81 7,80 7,78 1,717 7,73 7,69 7,66 7,63
29 7,71 7,69 7,68 7,67 7,65 7,64 7,63 7,62 7,60 7,59
30 7,58 190 7,55 7,54 7,93 7,52 7,50 7,49 7,48 7,47
31 7,45 7,44 7,43 7,42 7,41 7,39 7,38 71,37 7,36 7,35
32 333 71,32 7,31 7,30 7,29 7,28 7,26 7,25 7,24 7,23
33 7,22 7,21 7,19 7,18 7,17 7,16 7,15 7,14 7,13 711
34 7,10 7,09 7,08 7,07 7,06 7,05 7,04 7,03 7,01 7,00
35 6,99 6,98 6,97 6,96 6,95 6,94 6,93 6,92 6,90 6,89
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