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P £E XK OMEHNITANDUHU I1 O M ETP OO OT U A

T'ocymapcTBeHHaa cucTeMa o0ecneyeHud eAUMHCTBA U3MeEpeHUi

DIEKTPOIBI CTEKJISIHHBIE, B TOM YN CJIE KOMBAHUPOBAHHBIE,
I OTIPEJEJEHUS AKTUBHOCTH HOHOB BOIOPOJIA (pH) B BOTHBIX PACTBOPAX

MeToauKa NoBepKH

Hara ssegennsa 2004—03—01

1 O0aacTp DpUMEeHEHUSA

HacTosinine peKOMECHIAIIMM paCIIpOCTPAHSIOTCS Ha JJCKTPOJILI CTEKIISTHHBIC, B TOM YHCJIE KOMOMHU-
POBAHHBLIC, ISl ONPEACACHUST aKTUBHOCTY MOHOB Bonopoaa (pH) B BoOHBIX pacTBopax (Fajice — 3CKTPO-
Ibl), TIpeAHa3HadYeHHbIC I npeodpa3oBaHUsl aKTMBHOCTHM WOHOB Bogopoza (pH) B BOOHBIX pacTBOpax B
3HAUYCHUSA SJCKTPOABUXVIICH CWIbI, 1 YVCTAHABIUBAIOT METOILL ¥ CPEACTBA NICPBUYHON U TIEPHOIUYECKOU
ITOBEPOK.

[ToBepkaM noABEPrarOT BBIUTYCKACMbIC BHOBb M HaXO/ISIUHECS B DKCIUIyaTaAllUU JJICKTPOJIbI, TIPUME-
HSIEMbIE B C(pepe rocygapCTBEHHOIO METPOJOrMYECKOro KOHTPOJAS U Haa30pa.

HacTosime peKoMeHIaUMU MOTYT OBITh UCIIOJIB30BAHBI IS [IPOBEACHUS IIEPUOIMICCKON KATUOPOB-
ku no IIP 50.2.016 |1] anexTpoaoB, NpUMEHSIEMBIX BHE cEpbl roCyJIapCTBEHHOI0 METPOJIOTHYECKOro
KOHTPOJISI U HAA30pa.

PexoMeHIyeMBI MEXKITOBCPOYHLIN MHTEPBaJ — OOMH IO,

2 HopmaTuBHbIE€ CCHLIKH

B HacTosg1MX peKOMEHIAMUIX UCIIONR30BAHBl CCRUTKM Ha CJICAYIOUIME HOPMATUBHBIC JOKYMCHTHI.

[OCT 8.120—99 T'ocymapcTBeHHas cucTeMa oOecricyeHMsT ¢CAMHCTBA N3MEepeHUH. ['ocynapcTBeHHasI
[IOBCPOYHAsA CXeMa IS CPeAcTB n3MepeHun pH

[OCT 12.0.004—79 CncreMa cTagmapToB 6e3onacHocTH Tpyaa. OpraHuszaums obydeHHs padoTaro-
mmx 6e301macHoCT Tpyaa. OOUIME T10JI0XKCHMA

I'OCT 12.1.004—85 Cucrema crapaaproB Oe3omnacHoctd Tpyaa. IloxapHas 6e3onacHocTh. OOmmMe
TpeOOBAHMA

[OCT 12.1.007—76 CucremMa ctaHzapToB 0e30MacHOCTH Tpyaa. BpenHsie BeuwecTa. Kiaccuguka-
IMA ¥ o01uMe TpeOoBaHUs 0€30N1aCHOCTH

TOCT 12.1.019—79 Cucrema craHzapToB O€30MACHOCTH Tpyda. IneKrpodezonacHocTtb. OOIue
TpeOOBaHUA U HOMEHKJIATYPa BUOOB 3ALIATEHI

F'OCT 12.2.007.0—75 Cucrema cra”HmapToB 0€30MacHOCTH Tpyda. M3aenauss 371eKTpOTEXHUYCCKNC.
O6bume TpeboBaHNSI O€30IIaCHOCTH

[OCT 12.4.009—83 Cucrema cragmaptoB 6¢3onacHocTd Tpyda. IloxapHas TexHWKa JUIA 3allUThI
00BeKTOB. OCHOBHBIC BAIB. PasMeHIEeHHE M OOCITY>XXUBAHHUE

[OCT 12.4.021—75 CuctemMa craHmapToB Oc¢3omacHOCTM Tpyma. CHCTEMBbl BEHTWISILMOHHEIC.
O6b1ue TpeboBaHuUA

I'OCT 1770—74 Ilocyna mepHas nabopaTopHasi cTekiIgHHas. LImiuHApel, MEH3YPKH, KOJIOBI, ITPO-
6upxku. O0LIME TEXHUYECKHUE YCIOBUS

I'OCT 4234—77 Peaxtupol. Kasmit Xi1opucTeii. TEXHUYECKHUE YCIOBUSA

T'OCT 6563—75 Wanemma texHudeckKue U3 0JaropoIHbBIX METAUIOB M CIUIABOB. TeXHHUUYECKUE YCIOBUS

['OCT 6709—72 Bona muctwuiMpoBaHHasA. TexHHAYECKME YCIIOBUS

Hinanune odprnnaibHoe
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[OCT 12026—76 bymara ¢unbTpoBaibHAA jabopaTopHasi. TeXHHUUYCCKUE YCIOBUS

[OCT 17792—72 3Dnexrpon CPpaBHCHUSI XJIOPCCPEOPSIHBIA HACBILCHHDBIN 00pa3LOBbIM 2-ro paspsiaa

FTOCT 24104—2001 Becsi 1abopaTopHbie. O0IUME TEXHUUCCKHAC TPCOOBAHUS

[[OCT 25336—82 Ilocyna 1 o00pynoBaHUC J1a0OPaTOPHEBIC CTEKISAHHBIC. THUIIBI, OCHOBHBIC [1APAMET-
Dbl U pa3Mephl

[OCT P 8.568—97 T'ocypapcTBeHHast CMCTEMa OOCCIICYCHMSI €OUHCTBA M3MCPCHUM. ATTCCTALUSA
HCTIBITATECIbHOTO 000pynoBaHHA. OCHOBHBIC ITOJIOXCHMUS

3 Tepmunnl H onpeneeHus

B HacTosgmmx pekoMeHpamusaX NPUMCHSIOT CICAYIOIINE TCPMHUHEL.

3.1 cTeKJsHHBIA 3JIEKTPOJ: YCTPOMCTBO, HPEACTABISIONICE COOOM IJICKTPOXMMHUUYCCKHUM IOJIY3JIC-
MEHT, B KOTOPOM Pa3HOCTb IOTEHLIMAJIOB HA TPaHULEC pasaesa ¢as «CrelUaIbHOE JICKTPOSHOE CTEKIIO —
3JIEKTPOJIUTY 3aBUCUT OT aKTUBHOCTHA MOHOB BOJIOPOAA B PAcTBOPE.

3.2 3JeKTpOA CpaBHEHHA: DACKTPOXMMMUUYECKHUM MOJYIJICMEHT — UCTOUYHHK TTOCTOSTHHOI'O MIOTEHIIHA-
J1a, KOTOPBIN SIBASAECTCA ONOPHBIM NPHU MMOTCHIMOMETPUICCKUX U3MCPEHUSX.

3.3 3aekTposurnyeckmii Kmoy: Ilopucras cneumanpbHasgs MeMOpaHa, oOcCrieunBaroiiass KOHTaKT JBYX
XHAOKOCTEH pa3HOro COCTaBa M NPCHATCTBYIOWIAA MX CMCLIMBaHWIO. [lpuMensieTcss rnpyu UCIonb30BAHUM
3JIEKTPOJOB CpPaBHEHUS IS Pa3lCICHUSA BHYTPEHHEIO JICKTPOJIUTA M aHATIM3UPYEMOTO PacTBOPA.

3.4 KOMOMHHPOBAHHBIA CTEKJAHHBIA JJEKTPOA: YCTPOMCTBO, B KOTOPOM CTECKJSSHHBIM 3JICKTPOA M
3JIEKTPOJ CPABHCHUSI OOBECAMHCHBI B CIUHYIO COOPKY (IaTYMK).

3.5 BCTPOEHHBIH 3J1EKTPOJL CPABHEHHA: DJICKTPON CPABHCHMS, BXOISILINNA B COCTAaB KOMOMHUPOBAHHO-
ro 3JCKTPOAa.

3.6 n3MepuTEIbLHLIN NpeodpasosaTeb pH-meTpa: CpenctBo uaMepeHus1, 061agalee BLICOKUM BXOI -
HBIM 3JICKTPHYECKMM COITPOTHUBJIEHUEM, IPEIHA3HAYCHHOE IJIST U3MEPEHUS BOJopogHoro nokasareius (pH)
Ha OCHOBC U3MEPEHHBIX 3HAUYEHUH PA3ZHOCTU NNOTCHIMAJIOB MEXIY CTEKIISTHHBIM 3JIEKTPOOOM M 3JICKTPOAOM
CPaBHCHHSA, NMOIPYXKECHHBIMHU B AHATU3NUPYEMBIN PAaCTBOP.

3.7 xmaxocrtHoe coeguHenne: CBs3p (rpaHuIIa) J1000ro THUIA MEXITY IBYMS pacTBOpaMH 3JICKTPOJIU-
TOB DAl IMYHOIO COCTaBA.

4 Onepanuu noBepKH

4.1 ITpu npoBeaeHHN MOBEPKH JOJIKHBI OBITh BLINOJHEHLI ONEpallMi, YKa3aHHbIe B Tabuumie 1.

Tadbaunmua |

HeobxooumMocTh NpoBeacHHUA
HoMep nyHkTa onepaluMu npH
HauMeHOBaHHe onepaluu HacTOSIIINX .
PEKOMEHJIAMY | pepBUYHON | MEpHMOAMYECKOI
NIOBEPKE NOBEpKeE
BHewrHU ocMOTp 10.1 + +
OnpeneseHHe >SAEKTPAYECKOTO COHNPOTHBRICHHS BCTPOECHHOIO
2JEKTpOJa CPABHEHUA KOMOMHHUPOBAHHOIO CTEKJISIHHOIO JJIEKTPOJa 10.2 + +
OnpenesieHHe 3JEKTPUYECKOr0 CONPOTHRICHHS CTEKIIAHHOTO, B
TOM 9HCJIe KOMOMHUPOBAHHOI'O, 2JEKTpOa 10.3 + +
OrnpeaesieHue noTeHuHaia ¢, BCTPDOEHHOIO 3JIEKTPOJA CPABHEHUSI
 KOMOMHMPOBAHHOTO CTEKJISHHOIO 3JIEKTPONa | 10.4 \ + +
OwupenesieHne noTreHUWayla FE CTEKISIHHOTO, B TOM YHMCIIe .
KOMOHHHMPOBAHHOTIO, 3/1EKTPOIa 10.5 | + +
OrnpeliesieHHe KPVTU3Hbl BONOPOJHON XapaKTEPUCTHKH 10.6 + +
IIpuMeuaHHHe — 3HaK «+» 03HAYAET, 9TO ONEPALMIO ITPOBOISIT.

4.2 Ilpu oTpuuAaTENbHBIX pe3yadbTaTax OINEpalldi JJICKTpold AaJbHCHIIIEH NTOBEPKE HE MOMIEKUT.

(B
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5 Cpeacrsa nosepku

5.1 llpu nposeneHU NOBEPKH JOLKHBI OLITH HPUMCHEHDBI CPEACTBA U3MEPCHUM 1 BCIIOMOTATC/IbHbIE
CpEACTBA, PCAKTUBBI U MaTepuasibl, YKa3aHHbIC B TabOnUUE 2.

Tadonuua 2

. . e —— =i R

HaunmeHoBaHHEe U TUII OCHOBHOIO WIM BCIIOMOIaTENBEHOIO CpC€acTBa NMOBCPKH, 0003HaAYEe HUE HOPDMATUBHOTO Homcp IIVHKTA
JOKYMEHTA, PErNIAMECHTUPYIOIIETIO TEXHUYECKUE TpeOOBaHUA U (MAH) METPOJOTHYECKHE U OCHOBHBIC HAaCTOS LIUX
TEXHWYECKHNE XapaKTepUCTUKU CpeacTBa NOBECPKHU PEKOMEHAALITH
B pH-MeTp _ pa6oqn_ﬁ ITAIOH -pH l—I:() pa:ap;ma o ['OCT 8.120 10.3—5.6
OMMETp M3MEPHUTEIBHBIM HanpskeHueM 4,5—9 B u npelesoM U3MEpeHUs CONPOTHRICHHUH 10
10° Om IlorpeurnocTb — He Gosee £10 % 10.2
DJEKTPOL CPAaBHEHMS XJIOPCEPEOPAHRINA HACHIIUCHHbBIA 3TAJIOHHBIA (00pa3lloBbIA) 2-T0 pa3psia
no 'OCT 17792. TlorpemrHocts — He OoJiee +2,5 MB 10.3—10.6
TepMmocTar xuMiuKOCTHBRIU. [Iuana3on peryaupoBaHuss temrieparypsl or 0 °C mo 100 °C,
rmorpetrHocts H),2 "C [0.3—10.6
TepmomeTpsl pTyTHBIE CTEKISHEDBIC 1adoparopHbie TJI-4 Ne 2, TJI-4 Ne 3 mo TY 25-2021.003 [2].
Kiacce | 10.3—106
KOHTaKTHBI 2JIEKTPOA: IUIACTAHYATHBIA SEKTPOA U3 IUIATHHBL — u3fgenue N 317-2 1o
T'OCT 6563 10.2 |
Becnr 1aboparopHeie o 'OCT 24104. Kinacc 11 Ipunoxenue b
Konber mepHsble 2-ro kinacca no YOCT 1770 To xe
Crakansl crexiigHHble JaboparopHbie TXC mo TOCT 25336 » |
CraHmapT-TUTpPhI IS IPATOTORJIEHUS padounx 3taioHoB pH 2-ro paspsapa. IlorpemrHocTh — He
Gonee +0,01 pH mo TY 2642-001-42218836 [3] » *
Kaymit xmopuctsii X. 4. o 4. O. a. mo T'OCT 4234 | »
Bymara dwisrpoBansHag gadoparopuast o [OCT 12026 »
Bona muctwiumposansas no 'OCT 6709 » ]

IIpuMedanne — JomycKkaeTcss UCIIOAB30BAThE APYIME CPEICTBA ITOBEPKU C METPOJIOTUYECKUMHA XapaKTe-
PDUCTHUKAMH,  aHAJIOFMYHBIMH  YKa3aHHbIM, Hanpumep  pH-merp — moHoMep  «BKOTECT-120» mo
TY 4215-004-41541647 [4], arrecToBaHHBIA B Kadectse pabdodero stamoHa pH 1-ro paspsiaa.

Py il — N =l L il Al e

5.2 Cpeacrsa NOBEPKH JOLKHBI ObITh UCIIPABHBI, UMETh TEXHUYECKYIO JOKYMEHTALIUIO U CBUICTEIb-
crBa o nosepke o [1P 50.2.006 [5], a obopynosanune — arrectarsl o [OCT P 8.568.

6 TpeOoBaHMA K KBATU(DHKAIMHA TOBEPHUTEJISA

6.1 K npoBeneHnio MOBepKU MONYCKAIOTCA JIMINA, HMMCIOIIME BBICHIEC WIM CPEIHETEXHHYECKOE
oOpa3oBaHue, OITLIT PabOTHI B 00/IACTH AaHAUTUTUUECKOA XUMHH, €XETOTHO NPOXOAAIME TPOBEPKY 3HAHUN
10 TEXHHMKE O€30MMaCHOCTH, BlANCIOLIME TEXHUKOM MNOTCHIIMOMETPHUYCCKHAX N3MEPECHUM, U3YUMBIIIME HACTO-
S1ME PCKOMEHIALMU U aTTECTOBAHHLIC B KAYECTBE ITOBEPUTEIIS.

7 TpeGoBaHusa 0€30IaCHOCTH

7.1 IIpy npoBeacHMM NOBEPKM COOMONAlOT TPEeOOBAHMS TEXHHKM 0O€30MAaCHOCTH MPH padoTe C
xuMmaeckuMiu peaktviBamMiy o 'OCT 12.1.007 u 'OCT 12.4.021, a npu padboTte ¢ 371eKTpOYyCTaHOBKAMH —
o 'OCT 12.1.019 u TOCT 12.2.007.0.

7.2 TloMmeuieHne, B KOTOPOM ITPOBOMUTCS NOBEPKA, JOJDKHO COOTBETCTBOBAThH TPEOOBAHUAM IOXAp-
Ho¥ 6e3onacHoct ['OCT 12.1.004 1 umeTh cpeactBa noxaportyiueHus o 'OCT 12.4.009.

7.3 Ucnonuurenm JOKHBI OBITH IPOMHCTPYKTUPOBAHLI O MepaxX 0€30MaCHOCTH, KOTOPHIE CIIENYET
cobmogars Ipu pabore ¢ nMpubopamMyM B COOTBETCTBHM C HMHCTPYKIIMAMH, NPWIAracMbIMH K IIpUOOpaM.
Opranuzainmio ooyyeHus padorarommx 6esonacHocTr Tpyaa nposoaar no 'OCT 12.0.004.
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8 YciaoBusa npoBeleHUs NOBEPKH

8.1 Tlpu npoBencHUU NMOBEPKU JOIKHBI COOMIONATHECS CICAYIOUIMNC YCIOBUS:
- TEMIIEpaTypa OoKpyxXxarowero soszayxa — (20+5) °C;

- OTHOCUTENbHAs BiIaXHOCTh — OT 30 % no 80 %:;:

- atmocdepHoe gasiienne — ot 630 zo 800 MM prT.cT.

9 IloaroroBka K HmOBEpKe

9.1 T'oTOBAT MOBEPOYHBIC PACTBOPHI, NEPEYCHDb KOTOPLIX NMPUBEACH B NpWIOXEHUHA A. Ilpy nipuro-
TOBJICHUM ITOBCPOYHBIX PACTBOPOB CJICAYECT PYKOBOJCTBOBATBCA METOOUKOM, HM3NOXCHHOU B INPUIOXKE-
HUH b.

9.2 IloarorasnusaroT CpeACTBA MOBEPKHU M SJICKTPOILI K pa0OTE COITACHO YKA3aHUSAM 3KCIUIyaTallH-
OHHOM HOKyMCHTaunu (nance — D).

10 IIposeaenue nmoBepku

10.1 Buemmmii ocMoTp

10.1.1 ITpn npoBeneHHUH BHEIIHCIO OCMOTPA HNPOBEPSIOT:

- KOMIUIEKTHOCTb B COOTBETCTBUU C D]I;

- HaIM4yue B D1 Ha 371EKTPOMA €ro METPOJIOrMUYECCKMX XapaKTEPUCTHK;

- 1IEJIOCTHOCTE KOPITyCa, COCAMHUTEILHOIO MpoBoaa (Kabesis), OTCYTCTBUME MEXaHUYECKMX ITOBPEXIIE-
HUN, NPENITCTBYIOIUX HOPMAJIBHOMY (PYHKIIMOHUPOBAHUIO 3JICKTPOAA;

- YUCTOTY U LIEJJOCTHOCTh COCOIMHUTEIIS,

- YeTKOCTDb M IPaBWIbHOCTbL MAPKHMPOBKY B COOTBETCTBUHM € B/1 (0603HaUeHUE 3/IEKTpOIa, HAMMEHO-
BaHME WIY TOBApPHBLIA 3HAK NPEANIPUATHASI-N3TOTOBUTEIISI, 3aBONCKON HOMED).

DACKTPOIBI, UMCIOIIHUE AC(PEKTHI, 3aTPYAHSIOIMNE 3KCIUTyaTaluIo, OpakyloT.

10.2 OnpepeieHne JIEKTPHIECKOr0 CONPOTHBICHHA BCTPOCHHOTO 31E€KTPOAA CPABHEHHSA KOMOMHMPOBAaH-
HOro CTEKJISHHOrO 3JIeKTpoJa

10.2.1 OaexTpuyeckoe COMPOTUBICHME BCTPOCHHOIO 3JIEKTPOIA CPAaBHEHHS OMNPEOCIAIOT IIPSIMBIM
U3MCPEHUEM COIIPOTHUBIIEHMS.

[TorpyxaioT noBepsseMbli 1 KOHTAKTHBIM 3JICKTPOIBI B CTaKaH C HOBEPOYHBIM PAaCTBOPOM XJIOpHIA
KUIUS (pacTBOD 3, ITPHIOXKCHUC A), YCTAHORICHHBIN B BOOSIHOM TEpMOCTaT. TepMOCTAaTUPYIOT CTaKaH IpHU
HU3LUEH TEMIIEpATYpE IIPUMCHCHHUS, YKA3aHHOU B B/1 Ha 2JIeKTpOH, 10 YCTAHOBJICHUS 33JaHHON TeMIICpa-

TYpHI ¢ niorpelrHocThio 10,2 °C.

He padee yem uepes 15 MMH NOCHe yCTAHOBJICHUS 33JaHHOM TEMIICPATYPHl OMMCTPOM HM3MEPSIOT
COTIPOTUBRJICHUE, OBa pa3a U3MCHAS IOJISIPHOCTb.

3a pe3ysbTaT NPUHUMAIOT CPECIHCApU(METUYICCKOE 3HAYCHUE IBYX U3MEPEHNH.

PesynbTaThl NOBEPKH CUMTAIOT MOJOXMTEIBHBIMHU, €CJIHA 3JICKTPHUYECKOE COIPOTHUBICHUE COOTBETCT-
BY€T 3HAYCHMIO, MPUBEICHHOMY B D] Ha 31eKTpoL.

10.3 Onpenenenne 3JEKTPHYECKOTr0 CONPOTHBJIEHMS CTEKIAHHOIO, B TOM 4HCJIE KOMOHHMpPOBAHHOIO,
INEKTPOAA

10.3.1 Onexrpuyeckoe COMPOTUBJIEHUE CTEKISIHHOTO 3JICKTPOIA OIPEHEsiOT NyTeM WU3MCPEHUA
MMOTCHLMAJIA 2JIEKTPOAa Ha YCTAHOBKE, U300paxXeHHOM Ha pucyHKe B.1 nmpuinoxeHus B.

IlorpyxaroT rmoBepsieMbIil JIEKTPOA J B STYEHKY 3 ¢ MOBEPOYHBIM PACTBOPOM TE€TpPAOKCajaTa KaIus
(pactBOp 1, npuinoxeHue A), TOMELICHHYIO B TEPMOCTAT I, a XJIOpCepeOPSIHBIN HACBIIIIEHHBM 3TaIOHHDBIN
ICKTPOJi CPAaBHEHMNSA 2-r0 pa3psilia — B COCYN 7 C HACHIIEHHBIM PacTBOPOM XJIOpHAAa Kaiaus (pacTBOp 3,
npunoxeHue A). TepMocTaTUPYIOT TUENKY J NPH HAaMMCHBIIEH TeMrepaType IMPMMEHEHHMSI, YKA3aHHOM B
O]l Ha 371eKTpoA, OO YCTAHOBIECHMS 3aJaHHOH TeMneparTyphl ¢ norpemtHoctsio 0,2 °C.

H3mepurensHeIM 1ipeobpasosareneM pH-MeTpa & uamepsior noreHuMan anexkrpona £, MB, oTHOCH-
TEJIBHO 3TAJIOHHOTO 3JICKTPOAA CPAaBHCHMS HE paHee 4YeM depe3 15 MUH mocjie yCTaHOBJICHUS 3aJaHHOM
TeMIIEpaTypHI.

C nOMOILBIO TepeKIoyaTesss 9 MOoaKIoYaloT MapauIeIbHO LIETIM «IOBEPSAEMEBIN 3eKTpod — IOBE-
POYHBIN PACTBOP — 3JIEKTPOI CPaBHEHUA» pe3UCTOp [0, CONPOTHRICHUE R, KOTOPOro 0JIM3KO0 K CONPOTHB-
JICHWIO TIOBEPSACMOro JICKTPOAA.

HamepsioT nioreHuman anexrpoaa £,.
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PaccyMTBHIBAIOT 3/ICKTPUYECKOE CONMPOTUBICHUE R,,, OM, anexTpoaa no ¢opmyic

E
_ 1 (1)
Rsm _ RK ('E‘" — D).
2
Pe3ynbrarbl MOBEPKM CUMTAIOT TTOJIOXKMTENBHBIMA, CCIIA 3JIEKTPUYECKOE CONpPOTUBIEHHE R,  He Gosee
1,2 BepxHero u He MeHee 0,75 HIDKHErO Mpeac/IbHbBIX 3HAYCHHM I COMPOTUBIICHUM, YKa3aHHBIX B D/] HA 2JIEKTPOL.
10.4 Onpeaeaenne noreHMAIA ®cp BCTPOEHHOTO JJIEKTPOIIA CPABHEHHS KOMOHHHPOBAHHOTO CTEKJIAHHOIO

3JIEKTPOAa

10.4.1 TloreHuMan BCTpOCHHOIO UIEKTPOAAa CPABHCHMS ONPCAC/ITIOT U3MEPEHUEM Pa3HOCTU TIOTEH-
1IMaNI0B MEXOY TMOBEPAECMBIM 3JICKTPOOOM M 3TAJIOHHBIM 3JIEKTPOOOM CPaBHCHMS Ha YCTaHOBKE, U300pa-
)KEHHON Ha pucyHKe B.1 npunoxeHus B.

10.4.2 ¥YcraHaBAMBAIOT STAJIOHHBIN 3JEKTPO 6 B COCYH, 7 C HACBILLEHHBIM pacTBOPOM XJIOPUIIA KaJIUs
(pacTBOp 3, NPUJIOXKEHMUE A) ITPpU HOMMHAaJIBHOM TeMriepaTtype ot 15 °C go 35 °C, a noBepsicMbIl 3JIeKTpoa S
— B SiYEiKYy 3 C MOBEPOYHBIM PACTBOPOM XJIOpMIAa Kaausa (pacTBop 3, nNpwioxeHune A), TTOMEILCHHYIO B
TepMocCTaT 1.

10.4.3 CoenmHA10T cocyn 7 € SIYEMKOM J 4epel3 CKTPOIUTUUECKHM K10y 4.

10.4.4 TloaxmoyamoT COCOIUHUTEIA STATOHHOIO 3JEKTpoda 6 U BCTPOSHHOTIO 3JICKTpOJa CpaBHEHUA
KOMOMHHAPOBAHHOTO 3JEKTpoAa S5 K U3MEepUTEAbHOMY npecoOpazosareaio pH-merpa §.

10.4.5 TepMOCTaTUPYIOT AYECHUKY J 10 YCTAHOBJICHUS TemnepaTypsl (20 = 0,3) °C.

10.4.6 Pa3HOCTb NOTCHIIMANAOB A MTOBEPAEMOTO U 3TAIOHHOTO 3JICKTPOJOB U3MEPSIOT HE paHee YeM
yepes 15 MuH nociae ycraHoriaeHMs teMmriepatypsl (20 £ 0,3) °C npu oTKII04eHHOM pe3ucTtope 0.

10.4.7 Peructpupylor rno TepMOMETpy 2 TEMIIEPATYpPY pacTBOpa £, B COCYIE C STATOHHBIM 3JICKTPONOM.
OTKJI0HEHHE TeMIIEpaTyphl OT HOMMHAJIBHOIO 3HAUCHMS B ITPOLIECCE [TOBEPKH HE JOJDKHO IpeBbiiath +1 °C.

10.4.8 PaccuuThIBaOT 3HAYCHUC ITOTCHIMAJA [TOBEPSICMOTO JIEKTpoaA ®cp, MB, IpH 20 °C o popmyne

Pop = Por +AQ + alfy — 20), (2)

rae ¢, — INOTCHUHAI 3TAIOHHOIO 3JIEKTpoja, MB;

AQ — M3MCPCHHAas Pa3HOCTh IIOTCHIIMAJIOB ITIOBCPSIEMOIO U 3TAJOHHOIO 3JIEKTPOAOB, MB;

0. — TEMIEPATYPHBIM KO3GMDULMECHT NOTCHIINAJIA 3TAJIOHHOIO 3/€KTpoaa cpaBHEHUS, MB/ °C;

t, — TEMIIEPATYpPa, IIPM KOTOPOW HAXOAWICS STANOHHBIA 3JIEKTPOJ CPAaBHEHMS BO BPEMS U3MCPEHMMA
noreHuyana, C.

10.4.9 PesynbTaThl NOBEPKH CUHUTAIOT ITOJOXWUTECIBHBIMHU, €CJIM IOTEHIIMAJ 3JICKTPOJa CpaBHEHMUS

COOTBETCTBYET 3HAYCHMIO, TIPUBCACHHOMY B D/l Ha 3JIEKTpOL.
10.5 Omnpenesienve noreHnuaiN2 E CTEKIAHHOr0, B TOM 9HC/JIe KOMOHMHMPOBAHHOIO, JJIEKTPOAA

10.5.1 TloTeHumai 3jaeKTpoaa ONpeneiIsIOT U3MEPEHVEM PA3HOCTH MOTEHIIMAJIOB MEX Y NNOBEPSICMbIM
3JICKTPOAOM H J3TAJIOHHBIM 3JICKTPOIOM CPaABHEHUS Ha YCTAHOBKE, H300paXcHHOM Ha pUCYHKe B.l
NpHIOXKCHUA B.

10.5.2 YcraHaBIMBAIOT 3TAJIOHHBIN 3AEKTPOI 6 B COCYll 7 C HACHIILICHHBIM PaCTBOPOM XJIOpHIA KaINA
(pacTBOp 3, MpWIOXECHHE A) ITpY HOMUHAILHOM Temrieparype ot 15 °C go 35 °C, a noBepseMBI S/IEKTPOL 5 —
B IYEHKY J C MOBEPOYHBIM PAacTBOPOM TeTpaoKcanaTra Kaaus (pacTsop 1, rpuwioxeHue A), MOMEIIEHHYIO
B TepMocTtaT /. KosnuecTBo pacTBOpa ISl onpecsicHUsI NOTEHLMana AODKHO ObITh HE MeHee 300 cMs.

10.5.3 CoenuHsI0T cocyn 7 ¢ SYeUKOM 3 C MOMOLUBIO SJIEKTPOIUTUYECKOro Kimo4a 4.

10.5.4 Iloaxnmo4yarloT COCAUHUTEIN CTCKISHHOIO, B TOM 4YMCI€ KOMOMHHUPOBAHHOIO, 3JIEKTpOAa M
3TAJIOHHOTI'O 3JIEKTPOJa CPaBHCHHUS K U3MEPHUTEILHOMY NpeoOpazosatemio pH-Merpa & Daexkrpoantudec-
KMH K049 4 OITyCKaloT B paCcTBOP TOJLKO HAa BpEMA U3MEPCHHUIA.

10.5.5 Tepmoctatupytor B TeueHue 1,0 9 nipu Temrieparype (20 £ 0,2) °C.

10.5.6 PazHocTh noteHIManoB AE noBepsieMOro M 3TAJIOHHOIO 3JIEKTPOOOB CPAaBHECHUSA M3MEPSIIOT HE
paHee 4eM 4epe3 15 MuH nocne ycraHoBiaeHna teMnepatypsl (20 £ 0,3) °C npu orkonoyeHHOM pesucrope 10.

10.5.7 PaccuMThIBAIOT 3HAUCHMEC MOTCHIMAIA IIOBEPSIEMOro 3NEKTPOaa Ecp, MB, no dopmyne
Ecp = E, + AE + a(,—20), (3)

rae E,. — noreHuMan 3taloHHoro anekrpona npu 20 °C, MB;
AF — n3MepeHHas pa3HOCTh NOTCHIIMAJIOB MIOBEPSICMOr0 U 3TAJIOHHOIO 3JIEKTPOIOB, MB;
0. — TEMIIEPATYPHBIN KO3(PUIIMEHT MOTEHIMANA 3TATOHHOro 3JICKTpoaa cpaBHeHUs1, MB/"C;
t. — TEMIIepaTypa, Ipy KOTOPOH HaXOJWICS ITUIOHHBIN 3JIEKTPOJ CPaBHCHHUSI BO BPEMSI U3MCPEHHUH
noreHuuaida, C.
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10.5.8 PesynbraThl NOBEPKM CYMTAIOT HOJOXUTENBHBIMU, €CJAM OTKJIOHCHHS paCYCTHOTO MOTCHIIMANA
cTeKJIsTHHOTO pH-3nexTpona ot 3HaueHUs, IIpuBeaec HHOTO B DM Ha 3JIeKTpoa, HE nipeBbiliatoT 12 MB mns
11a00paTOPHBIX JICKTPOA0B U +30 MB 11 IPOMBILIUIEHHBIX 3ACKTPOIOB.

10.6 Onpepesienye KPYTH3HbI BOXOPOAHON XAPAKTEPUCTHKH S,

10.6.1 KpyTuU3Hy BOOOPOAHOM XapaKTCPUCTUKU OINpPEHeaslIOT NO JaHHBIM M3MCPEHMH TIOTCHLMAJA
snexTposa £y no 10.5 B moBepoYHOM pacTBOpe TeTpaoKcanaTa Kamusa co 3HayeHueM pH; (pactsop 1,
NIpWIOXCHNUE A) U MIOTEHIMANA 3JIeKTpoAa £, B MOBEPOYHOM pacTBOpE TETpabopata HATpUs CO 3HAYCHHEM
pH, (pactBop 2, npuioxenue A) npu temneparypax (20,0 £ 0,2) °C u (40,0 £ 0,2) °C g 371€KTpOAOB ¢
TCMIICPATYPHBIM auana3oHoM uaMepeHur ot 0 °C no 40 °C wm (20,0 £ 0,2) °C u (80,0 £ 0,2) °C mns
3JICKTPOJOB C TeMIIEpaTypPHBIM Auana3zoHoM usMepeHuid ot 20 °C no 80 °C win 6osec IIMPOKMM AUAria3o-

HOM.
10.6.2 PaccumThIBaIOT 3HAYEHU KPYTU3HBL BOOOPOOHOM XapaxTepucTtuku S, MB/pH, no popmyne

_ bk (4)
f pH, — pH/’

roe  E; — norteHLwMan afnexkrpona B pactsope 1, MB;
£y — TIOTEHIIMAN 3JIEKTPOJa B pacTBope 2, MB;
pH, pH, — HoMuHanbHbIE 3HayeHUs pH noBepouyHbIxX pacTBOpoOB 1 ¥ 2 (IpuUnoxeHue A) IpH COOTBET-
CTBYIOLIUX TEMIICpaTypax.

IIpuMeuan ue — 3HadeHHe KPYTHU3HBI BOMOPOIHOM XapaKTEPUCTUKHA PACCIUTHIBAIOT 10 BTOPOT'O 3HAKA [1OCIIE
3AIISTOM.

10.6.3 PesysnbraThl NOBEPKHA CUMTAIOT IFOJIOKUTEILHBIMM, €CJIM 3HAYCHUE KPYTU3HBI 5, 10 aGCOMIOT-
HOM BCJIMUUHEC HC MCHEC:

57,00 MmB/pH — ipn Tremmepatype 20 °C;

60,89 MB/pH — npu Temnieparype 40 °C;

67,3 MB/pH — mist npoMeIiuieHHBIX 31¢KTponoB M 68,7 MB/pH — mnst nabGopaTopHBIX 3JIEKTPOAOR
rnmpu remreparype 80 °C.

11 Odopmiaenne pe3yIbTaToB NOBEPKH

11.1 Eciam 3nexrTponx mo pe3yabTaTaM IOBEPKHM IIPU3HAH MPHUTOJHBIM K NPUMEHCHHIO, TO Ha HEro
BELOAIOT «CBUOETEIBCTBO O moBepke» B cooTsBeTcTBUU ¢ IIP 50.2.006 [5] wnam HaHOCST NMOBEPUTEILHOE
KieuMo B cootBeTcTBUM ¢ IIP 50.2.007 [6].

11.2 Ilpn oTpuuaTejpHBIX pe3yabTaTaX IIOBEPKM BhINAOT <«HM3BeuieHue 0 HENMPUrogHOCTU» IIO
[TP 50.2.006 [5] ¢ ykazaHMeM NPUYMH WM JE1aI0T COOTBETCTBYIOLIYIO 3amUCh B DJI Ha 3JIEKTPOI. DIEKTPOLI
K DPUMEHEHMIO HE JOIYCKAaIoT.

11.3 Ilpu xanmmOpoBke saekTpona opopMIsIoT cepTH(UKAT 0 KaaubpoBKe 110 popMe NPWIOKEHUS 2
K I[P 50.2.016 [1], Takxe acnator 3ammck B D] npu HeobOxommMmocTH. ITo TpeOoBaHMIO 3aKa3yMKa Ha
obopoTe cepruduKarta INpUBOIAT PAKTUICCKHME 3HAYCHHS MOTPCUIHOCTEH KAIMOPYEeMOro 3JCKTpOoIA.
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HoMep ¥ cOCTaB IOBEPOYHOro pacTBOpA
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[IpuMmedanune — MeToouKa IIpUroTOBICHUS MOBEPOYHBIX PACTBOPOB IIPMBEICHA B NPUIOXEHUH b.




P 50.2.035—-2004

ITPHJIOXKEHHWE b
(0Os13aTeIbHOE)

MeToauKa NpHroTOBJAEHHS NOBEPOYHBIX PACTBOPOB

b.] IlosepoyHnie pactBopbl 1 U 2 (IpWwioxXeH#He A) T'OTOBAT U3 CTaHHApT-TUTPOB wisd pH-MeTrpuu
(TY 2642-001-42218836, [3]) B cnexyionteif OCIeIOBATETLHOCTH.

b.1.1 Paboune arayioHsl pH rotoBsit pacTBOPEHMEM COLEPXUMOIO CTAHAAPT-TUTPOB B IUCTWUIMPOBAHHOMN BOJIE
(1ayee — BOIA) C YIEJIBHOM 2JIEKTPOIPOBOTHOCThIO He 6osee 5-10~% Cm-m—! npu remmeparype 20 °C (TOCT 6709).

b.1.2 Cranpapr-turp nepesocsar B MepHyIo Koaby 2-ro kiacca o I'OCT 1770 (manee — Ko0s16a) BMECTHMOCTBIO,
YKa3aHHOM Ha THKETKE aMITVJIbl, I 3TOrO:

- U3RJIEKAIOT PJIAKOH M3 MOJMITWICHOBOTO IIAKETA;

- IIPOMBIBAIOT HOBEPXHOCTD PJIAKOHA BOIOH, TPOCYIIABAIOT QUIBTPOBAIBHON OYMAaroy u ygajigioT JIAIIKYIO JICHTY
¢ (pbJ1aKOHA;

- BCTABJISIOT B KOJIOY BOPOHKY;

~ OCTOPOXHO HaJl BOPOHKOUM CHHMAIOT KPBILIKY C (PJIAKOHA ¥ BBICHIIIAIOT B BOPOHKY COAEPXUMOE (PIaKOHA;

~ ¢ TIOMOILIO TIpoMbIBasIkKy (1Y 64-1-596, |7]) npoMbIBaloT Hal BOPOHKOH BHYTPEHHHE ITOBEPXHOCTH KPBIIIKH
A QurakoHa 10 IOJIHOFO YIAJIEHUSI BELIECTBA C YKAa3aHHbLIX [IOBEPXHOCTEM;

- 3aMOJIHAIOT KOJIOY BOIO#, HE MOMMBast 10 METKH 5—10 cM?, B36AITHIBAIOT A0 HOJIHOTO PACTBOPEHMS COAEDXKHU-
MO0 (33 HCKTIOUEHMEM HaCBIINIEHHbIX pACTBOPOB T'MAPOTAPTPATa KAIUSI M MTMIPOKCHIA KATBIIHS);

- B TedeHue 30 MUH TEpMOCTATUDPYIOT KOJIOY B BOIIHOM Tepmocrtare npd 20 °C (xonbnl ¢ HaChIIAeMBIMU
PACTBOPAMM I'MAPOTAPTPATA KUY ¥ IMIPOKCHUIA KAJIbLIMS TEPMOCTATUPYIOT HE MeHee 4 4 rIpu TeMieparypax 2> Cu
20 °C COOTBETCTBEHHO, IIEPHOINYECKH IIEPEMENINBAs CYCIIEH3HIO B KOJIOE BCTPSIXUBAHUEM );

- JOBOJAT BOJOU 00BEM pACTBOPA B KOJ0E JO METKHU, 3aKPBIBAIOT IIPOOKOW M TLIATE/ILHO TEPEMEILHUBAOT
COIEPXHMOE.

BHuMaHue — B npobax, orOnupaeMblX U3 HACBIIIEHHBIX PacTBOPOB TMApPOTApTpaTa Kalusgd X THIPOKCHIA
KIS, OCAOK YAMIAIOT QWIBTPOBAHUEM WIH ACKAHTALIMCH.

b.1.3 Xpanenue pabounx 3tanonos pH

PaGoune stanornl pH poypkHbl ObITH 3aUMANIEHBI OT BO3NEWCTBUSA HPSAMBIX COMHEYHBIX JVIEW W HOJDKHBI
XpaHUThCA B IUIOTHO 3aKPBITOM ILIACTMACCOBOM MM (PTOPJIOHOBOM MOCYIE B 3aTEMHEHHOM MECTE IIPU TEMIIEpaTypeE
He Bbrue 25 °C.

CpoKk XpaHeHHsI — | MeC ¢ MOMEHTAa NPHTOTOBRIEHMS, 33 UCKIIOYEHUEM HACBIIIEHHOINO pacTBoOpa I'MIpPOKCHIA
KalbIHA, KOTOPBIX I'OTOBST HEHOCPEACTBEHHO MEPE U3MEPEHUEM.

b.2 Tlosepounniit pacteop 3 (IpwioxXeHHe A) roTOBST CIEIYIONIAM 00pazoM.

b.2.1 B3pewnBaloT HaBecKy XJopuna Kams, pasHyIo (156,5+0,5) r, 1 nepeHOCAT €€ B MEPHYIO KOJIOY BMECTH-

MocTsIO 500 oM.

b.2.2 HammBaror B KO0y THCTWUIMPOBAHHYIO BOAY 10 METKH.

b.2.3 Tepmocrarupyiotr Kooy mpu (20+2) °C He MeHee 4 4, NEPUOAWYECKH NepEMENTHBAA BOIHYIO CYyCIIEH3HIO
XJIOpHIa KaJIusl.

b.2.4 Cpok xpaHeHHsa pacTBOpa — He bojiee 6 Mec.
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[ITPUITOXEHHUE B
(0bs13aTeIbHOE )

YcTaHoBKa 14 OonpeacjieHns NOTEHHHAIA JJIEeKTpOoa0B
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I — tepMocTar; 2 — TepMOMeTp; J — TEPMOCTATHPYEMAA SYEifKa ¢ MMOBEPOYHLIM PaCTBOPOM; 4 — IJIEKTPOJIUTHUYECKHH KITIOU;
5 — noBepsieMBIt NEKTPOL; 6 — JEKTPOI CPaBHEHUS XIOopcepeOpsiHblif HACHILICHHBIA 3TaTOoHHBIR 2-10 pa3psna; 7 — cocyl A
37eKTPOIa CpaBHEHMS ¢ paCTBOPOM XjopHIa Kamud, & — pH-Metp — MWwumBONBTMETD; 9 — nepexmodarenn; /0 — pesucrop Rk

PucyHok B.1 — CxeMa yCTaHOBKM M1 OIpeac/JICHUs NOTEHUKAA JIEKTPOIOB
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[IPUTOKEHHUE T
(cIpaBO4YHOE)

buomorpagusa

[1] TIP 50.2.016—94 TocymapcrBeHIiass cUCTeMa oDecCrieyeHUS €IHMHCTBA HU3MepeHMH. TpeOoBaHMA K BBINTOJTHEHHIO

KaTuOpoBOYIibIX paboT
[2] TVY 25-2021.003—88 TepMoMeTpsl pTYTHBIE CTEKISIHHBIC NabopaTtoprbie TJI-4. Knace 1
[3] TV 2642-001-42218836—96 pH-MmeTpus. CraHaapT-TUTPH LIS NPUTOTOBJICHUS pabOUYMX 3TAJIOHOB 2-TO M 3-TO

PAa3psaaoB. TCXHUUCCKHUE YCIOBUS
[4] TV 4215-004-41541647 pH-meTp — woHoMep «D9KOTECT-120»
[5] TIP 50.2.006—94 TI'ocymapcTBeHHas cUcTeMa obecrieueHusl ¢AMHCTBA n3MepeHUuH. [Topssaok nmposeaeHusa MoBEpKH

CPEIACTB U3MEPCHUM
(6] IIP 50.2.007—94 TocymapcTBeHHasl cUcTeEMa obeclieyeHMs enrMHcTBa u3MepeHuU. I1oBepuTenbible KieiiMa

[7] TVY 64-1-596—71 IlpombiBanKa rmoausTwieliopas, oobemM 500 sy

10
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