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YAK 543.257.2.089.6:006.354 T88.5

METOAHYECKHUE YKA3AHHUA

I'CH. dnekrpoabl BCcnoMoratelblibie
AJIsi MOTEHUHOMETPUYECKHX H3MEPEHMUI.

Meronnka nosepxu

MM 1772—87
Jlata sBepenns 01.07.88

Hacrosiige MeTOgHYeCKHE YKa3aHHsl PacHpOCTPAHSIOTCS Ha Mpo-
MbILIJIEHHBIE BCIOMOraTesbHble djekrpoabl no FOCT 16286—84 u aa-
GopaTopHBle BCIOMOraTesbHble 3JjexkTpojbl THNoB IDBJI-1MI1, DBJI-
1M2, 3BJI-1IM3, 3BJI-1M4, 3BJI-10.1, 2BJI-10.2, 3BJI-10.3, npex-
Ha3HAUEHHbIe MJISI CO3LAHHA OIOPHOrO IOTEHIMAaNa IPH H3MEpeHHH
pH, a Takxe Ipyrux NOTeHHOMETPHYECKHX H3MePeHHH, H YyCTaHaB/HBa-
€T MeTOAHKY HX NIepHOAHYECKON MOBEPKH.

1. ONEPALIUX NOBEPKH

Ilpu npoBeneHuH NMOBEPKH HOJXKHBI OBITh BBINOJHEHL C/ELYIOLHE
Onepauuy:

BHellHHH ocmoTp (1. 5.1);

OnpefeseHHe JMeKTPHYECKOTO CONPOTHBNEHUs (m. 5.2.1);

onpefesNeHHe KOJUYECTBAa pacTBOPA, NPOTEKAIOIMIETO Yepe3 3JeKT-
POJIMTHYECKHH KJIIOY MPOTOYHBIX Ja60PaTOPHLIX 3JekTpoaoB (M. 5.2.2);

onpejesieHKe NOTEHIHAAA 3JIeKTpoLoB (1. 5.2.3).

2. CPEJCTBA NNOBEPKH

2.1. TIpu npoBefeHHH NOBEPKH JOJXKHBE ObITh IPUMEHEHBI CJAEAYIO-
ALHE CPEICTBA:

1) ycranosku YAIIII-1M, VIIKII-IM, VIIKII-1 unun ¥YI13-02, at-
TECTOBaHHbBIE B OPraHax MeTpoJoruyeckoii  cayx6et  [occranpapra
CCCP; .

pesucrop conporusienus (100+0,5 %) kOm x ycranoske YATII-
IM nnu pesucrop conporuBieHneM  (20x5 %) xOm K ycraHOBKam
YIIKII-IM, VTIKII-1 u YII3-02, ecin oH He NPeAyCMOTPEH 3JEKTPH-
YeCKHMH CXEMaMH YCTaHOBOK;

2) npm orcyrcrBuu ycranosok AVYIIII-1M, VIIKII-1M, YIIKII-1
uan YI12-02 nonyckaercs NpUMEHSITh AJisi ONpejeJieHHs] NOTeHUHaa
9JIEKTPOJOB:

YCTAHOBKY, CXe€Ma KOTOPOH TpHBeJeHAa Ha YepTexe;
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XJopcepe6psHblii HAachILIEHHLIH 00pasUOBbLIf 3JEKTPOJA CPABHEHHS:
2-ro paspana no ['OCT 17792—-72;

KoMIapaTtop Hanpsikenuit tuna P3003 uau nudpoBo#t BOJLTMETp-
[IOCTOSIHHOTO TOKa C BXOAHBIM CONPOTHBJEHHEM He HHXKe 10° OM, Han-
pumep Ttuna B7-28, uau pH-merp c¢ auckpersocrelo orcuera 0,1 MB,
Rranpumep tHna H-130;

3CKTPONUTHYUECKHR KJIOU;

nBa Jsabopartopubix Tepmomerpa 4-B2 no I'OCT 27544—87,

H3MepHTebHas fAYefiKa — CTeKJSHHBI HJH NOJHCTHPOJIOBLIH COCYXR.
BMecTHMOCTbIO 200 Ma;

cocyn AJisi PAcTBOpPa XJOPHCTOro  Kajius — IOJHITHACHOBHIA HJIH
NOJIMCTHPOJIOBLIH BMecTHMOCTbI0 100—200 m.;

JJi OIpeNeseHHs 3JIEKTPHYECKOTO CONPOTHBJEHHS 3JEKTPOJOB:

OMMeTp C HanpsXeHHeM nuTaHdd 4,5—9 B u npepenom HaMepeHHS:
no 105 Om, Hanpumep tuna 114353,

KOHTAKTHBIH 3JIEKTPOJA — MeTaJjJjiHueckas MJIacTHHKA NJOWajblo OT
5 10 10 cm?;

3) 6roperka 6—2—5 no T'OCT 20292—74;

XJIOPHCTHIH Kaau#h Mapku «ocu» no MPTY 6—09—4515—67 unn
mapku «x. 4.» 1o [OCT 4234—77 nepekpuCTaIM30BaHHbIH;

JUcTHANHpoBaHHas Bona no [OCT 6709—72.

IMpumeuanue JlonyckaeTcsi NPHMEHATh BHOBb pa3paboTaHHbie HJH Haxoprs-
nuecss B 3KCIJYyatTalHH CpPEACTBa NOBEPKH, npowreauiie B COOTBETCTBHH C TOCT
8.326—89 MeTpOJIOrHYeCKYyl0 aTTeCTALMIO FOCYAAaPCTBEHHON METPOJOTrHYECKOH cayxK60if

1 obecneyyBalollie ONpee/ieHHe MeTPOJOTHYECKHX  XapaKTePHCTHK  IOBepseMbX
CpeACTB H3MepeHllit ¢ TpebyeMoli TOYHOCTHIO.

3. TPEBOBAHHUS1 BE3ONNACHOCTH

3.1. Tlpu npoBefeHHH NOBEPKH JOJIKHB GbITh COOMOLEHB TpeboBa-
HHs1 6e301ACHOCTH B COOTBETCTBHH C «IIpaBHIIaMH KCIJIyaTalUH 3J1€K-
TpoOycTaHOBOK norpebureseM» u «IIpaBusamMu TeXBUKH 6e30MaCHOCTH
NpH 3KCIJyaTallHH 3JeKTPOYCTAHOBOK NOTpebHTeNeM» M TpeGoBaHHS,
ycraHoBjienHeie TOCT 12.2.007.0—75.

4. YCJIOBHUS1 NOBEPKHU U MOATOTOBKA K HEM

4.1. Ilpu npoBeleHHH NOBEPKH AOJKHL ObITb COGJIOAEHBI CACAYIO-
L1He YCJIOBHS.

Onpepenenne 3JeKTPHYECKOTO CONPOTHBJIEHHS 3JEKTPOLOB, KOJIH-
YecTBa PacTBOPA, NPOTEKAIOIIEr0 uepe3 3JEKTPOJHTHUECKHH KJII0Y PO~
TOYHBIX  J1aOOPaTOPHBLIX  3JEKTPOLOB H INOTEHUHAJa 3JEKTPOJOR
NPOBOAAT  NpH TeMIlepaType oOKpyxamllero Bospyxa (20=%5) °C
B pacTBOpe XJOPHCTOTO  KaJHsl KOHLEHTpauuu 3,5 wmosb/nm3, ume-
IOlllEM TY XKe TeMNepaTypy, YTO H BO3LYX.

[pu onpejaeseHHH NMOTeHUHAa a TeMmllepaTypa pacrBopa B Gauke 06-
Pa3LOBOro 3JIEKTPOJA CPaBHEHHMSI He JOJIXKHA OTJHYAThCS OT TeMaepa-
TYpbl OKPY»KaIOIEro BO3AyXa JIOBEPEMOTO 3JexkTpola 6oJiee yeM Ha

o
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4.2. [lepen onpenesieHHEM 3JIEKTPHYECKOTO CONPOTHBIEHHSA H [OTEH-
1Haja ¢ HOTeHUHaNo00pas3yiollero 3JeMeHTa HOBepPsEMOro BHIHOCHOTC
OPOTOYHOIO 3JIEKTPOJA MPOMBIEHHBX PH-MeTpoB CHHMAWOT KpHIIKY
n npoOkxy, 3JeMEHT 3aKpemsioT Ha IITaTHBE TaK,YTOOB! €ro KOHTAaKT
OblJl BHH3Y M 3aNOJIHSIOT BHYTPEHHIOIO MOJIOCTb 3JIEMEHTA PacTBOPOM
XJIODHCTOTO KaJjia A0 Kpaes.

[Tepen ompepneneHMeM KOJIHYECTBA pacTBOpa, NPOTEKAMOLLETro 4yepes
3JIEKTPOJIUTHUCCKHH KJIIOY IIPOTOYHBIX JAOOPaTOPHBIX  3JEKTPOLOB
KJII0Y JOJiKeH OLIThb BBIAEPXKAH B pPacTBOPE XJOPHCTOTO Kajausi KOH-
nedrpauyud 3,5 MoJb/aM3 He MeHee 24 u.

TToBepsieMbIfi 3J1€KTPOJ Nepei ONpEAes]eHHEM 3JIeKTPHUeCKOro COo-
IpOTHBJIEHHA M 06pasLOBHI U MOBepseMblil 3JEKTPOAbL Iepef onpese-
JIEHHEM TOTEHIHAaaa AOJXKHBI GbiTh BHIAEPIKAHB NPH TEMIEpaType OK-
pyxarouiero Bozayxa or 18 no 25°C He MeHee 2 u.

5. MTPOBEAEHUE MOBEPKH

5.1. TIpx BHeIIHEM OCMOTpe JAOJIKHO OLITb YCTAaHOBJEHO COOTBET-
CTBHE 3JIEKTPONOB CIEAYIOUIHM TPeGOBaHHSIM:

Ha 3JIeKTPOAe JOJ2KHa ObiTh HaHeceHa YeTKash MapKHPOBKa;

9JEeKTPOJ He JOJZKeH HMEeTb TpeUIMH Ha KOopnyce M JAPYLHX HOB-
peXIeHHuH;

3JEKTPOJ AOJKEH GbITh 3aNOJHEH JEKTPOJHTOM;

BBIHOCHOH IPOTOYHBIA 3JeKkTpoj, JabopaTopHbix pH-meTpos ponxen
ObITh NpPEACTABJEH Ha TMOBEDKY ¢ COCYAOM JJs PacTBOPa XJOPHCTOro:
KaJIusi ¥ C BHIHOCHBIM 3JIEKTPOJHTHIECKHM KJIOUOM;

Yy BBIHOCHBIX NPOTOUHBLIX 3JIEKTPOAOB NpoMbliieHHbx pH-merTpos
Ha IOBEPKYy JOJIKeH 6biTh NMpeACTaBJeH NOTeHUHaa000pasyomui ae-
MEHT, 3aMOJIHEHHBIf PacTBOPOM XJOPHUCTOTO KaJHsl, 3aKPHITHIL Npo6-
KOH M KPBIIIKOH.

52. OnpepeneHue MEeTPOJOrHYEeCKHX MNapamer-
pos

5.2.1. OnpenesieHue 3JEKTPUYECKOTO  COINPOTHBIEHHS 3JIEKTPOAOB
BMeCTe C CONMPOTHBJEHHEM 3JEKTPOJHTHYECKOro KJIO4a IPOBOJAT  Ha
YCTaHOBKe CJEAYIOUINM 06pa3oMm.

ITpOBOJHHK KOHTAKTHOTO 3JEKTPOAA COENMHSIOT C COOTBETCTBYIO-
IUAM 3aXKHMOM YCTaHOBKH NOC/IEXOBATENbHO C pe3HCTOpoM. B H3MepH-
TeJbHYIO slYefiKy C PacTBOPOM XJOPHCTOIO Kajus IOMeLlalT NoBeps-
€MBIH 3JIEKTPOL HJIH SJIEKTPOUTHUECKHHl KJIOY IOBCPAEMOrO 3JEKTPOAa
H KOHTaKTHBIH 3/IEKTPOJ H H3MepsSoT comporuBieHHe. Ilpu ompefe-
JIEHHH 3JIeKTPHUECKOro CONPOTHBJEHHS NOTEHLHAJI000pa3yIoliero sJje-
MEHTa N0BEpPSEeMOro BLIHOCHOFO NPOTOYHOrO 3JIEKTPOAAa IPOMDLILIJIEH-
HblXx pH-MeTpoB KOHTAKTHBIfl 3/JIEKTPOA ONYCKAalOT B PAacTBOP MOTEH-
I[HaJ1000p a3YIOIIETO 3JIeMEeHTa.

3a pesyJbraT NPHHUMAIOT TNOJYYeHHOe 3HaueHHe COTpPOTHBJICHHS,
H3 KOTOpOro BHIYTEHO 3HaUEHHE CONMPOTHBJEHHS PE3UCTOpa,

ITpn OTCYTCTBHM yCTAaHOBKH NMPOBOJHHK 3JEKTPOJA IOACOCAHHSAIOT
K OJHOMY H3 32)XHMOB OMMETPa, K ADYrOMYy 3aXXHMy [OACOeAHHSIOT
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KOHTAKTHBIA 371eKTpoA. [ToBepsAeMbllt H KOHTAKTHLIH 3/1E€KTPOALI MOrpPy-
3KalOT B PACTBOP XJOPHCTOrO KaJjius M H3MEPSIOT 3JIEKTPHYEcKoe COIl-
porHuBieHHe. Vi3MepeHHe cONpPOTHBJEHHS IPOBOJAAT ABa pasa Ionepe-
MEHHO C H3MEHEHHEeM MOJISIPHOCTH. 3a pe3yJabTaT NPHHHUMAIOT CpPefHee
apubMeTHyeCcKoe 3HaueHHe JBYX H3MepeHHuH.

DJIeKTpHYECKOe CONPOTHBJEHHE JIEKTPOAa He JOJKHO IpeBhIlIaTh
15 xOm.

Ecsin 3HaueHHe SJEKTPHYECKOro CONPOTHB/IEHHS 3JEKTPOJOB THIOB
3BJI-IM1, 3BJI-1M2 u OBJI-1M3 npeswimaer 15 kOM, NpPOBOAST TpHU
pasa JONOJHHTEJNbHYI0 06paboTKy 3JIEKTPOJOB IIOIPYXKEHHEM HX Ha
60-—-70 MM B KHOSILYIO BOAY H B BOAY KOMHATHOH TEMIeEpaTypsl IO
15 MuH. 3areM CHOBa NPOBEPSIOT 3JEKTPHUECKOE CONPOTHBJEHHE.

5.2.2. KonuuectBo pacrsopa, NPOTEKAIOIIET0 yepe3 3JeKTPHIECKHH
KJII0Y TIPOTOYHBIX J1aBOPATOPHBEIX 3JEKTPOAOB, H3MEPSIOT IO METOLHKE
TOCT 16286—84, ¢ To#t pasuuuei, uTo 00beM BbITEKAWOUIErO H3 610-
PETKH pacTBOpa OTCYHTHIBAIOT Yepe3 25 u.

O61bem BHITeKawoLlero u3 GOpeTKH pacTBopa AoJxeH 6bth ot 0,3
a0 3,5 ma gas anexrpoaoB tunos IdBJI-1MI, 3BJI-1M2, IBJI-1M3,
DBJI-1M4 u ot 0,3 no 3 MJ— aasa 3JekTpogos Tumos IDBJI-10.1,
BBJI-10.2 n 3BJI-10.3.

5.2.3. TlorenuunaJ 3JeKTpojia OnpelesioT He paHee YeM yepe3 CyT-
KH Tl0C/ie U3MEPEHHs CONpPOTHBJICHHS.

OnpeneneHne noTeHUHaAa 3JEKTPOJAOB IPOBOAAT CJIHYEHHEM C TO-
TEHIHaJIOM 006DPa3lloBoro ajexkTpona cpaBHeHus. O6GpasuLOBHI JEKTPOX
moMelnaT B 6aY0K YCTAHOBKH C HACHIIEHHBIM PacTBOPOM XJIOPHCTOTO
KaJyIMsl, SNeKTPOJNUTHYCCKH Koy 0Bpas3loBOTO 3JeKTpojga yCTaHaBJH-
BaT B H3MEPUTEJNbHYI0 s4elikKy C PacTBOPOM XJIOPHCTOro Kajus., B
AYeHKy MOMEeIIaioT NoBepseMBIll 3J1eKTPOL.

Tlpu ompejeneHHH NMOTEHIHAa 2 MOTEHIHANO00PA3YIOLIETO JAeMeHTa
TIOBEPSIEMOI'0 BLIHOCHOI'O NPOTOYHOTO 3JIeKTPOAA MpOMbBIILIEHHBIX pH-
METPOB 3ACKTPOJNHTHUECKHH KJI0Y 06pPasIOBOTO JEKTPOJa MPHBOJSAT
B8 CONPHKACAHHE C PACTBOPOM NOTEHLHAJ000pa3yiollero s/jeMeHTa.

TloreHuunan uamepsioT ¢ Touroctso g0 0,1 MB.

TloTeHuHas MOBEPSIEMOrO 3JEKTPOAA OTHOCHTENLHO HOPMAJBHOIro
BomopoaHoro siaektpoaa npu 20°C (g@g) paccuuThBaloT M0 (GopMyse

Pao =‘Pu3u+“f’06p)
TAE @y — HU3MEpEeHHbIH NMOTEHIHaJ NOBEPsEMOTo 3JeKTpOXa OTHOCH-
Te/bHO 06pa3loBoro 3JexkTposa, MB;

Qoop — NOTEHLHAJ OOPA3LOBOIO 3JEKTPOAA CPABHEHHS OTHOCH-
TeNbHO HOPMAaJbHOrO BOJAODOJHOTO 3JeKTPOAA, YKa3aHHBIH B CBHAE-
Teabcrse, MB.

[loTeHuan MOBEPAEMOr0 3JIEKTPOAA OTHOCHTENLHO HOPMAJILHOTrO
‘BOJLOPOLHOI'O 3JEKTPOAA JOJIKEH COOTBETCTBOBATh 3HAYEHHIO, NIpHBe-
geuHoMy B HT]I ua snekrpon.

94



6. O9OPMJIEHUE PE3YJ/IbTATOB NOBEPKH

6.1. DnexTpoar!, COOTBETCTBYIOUIHE TPEOOBAHHAM HACTOSAMIHX METO-
OMYECKHX YKa3aHHH, AONYCKAIOT K NPHMEHEHHIO.

6.2. Ilpu moOJIOXHTENbHBIX pe3yabTaTax INOBepKH Ha Hepabouylo:
YacTh 3JEKTPOJA HAHOCAT OTTUCK NOBEPHTENBHOIO KJIeHMa.

Pesynbrarsl moBepKH 3aHOCAT B pabouuit xKypHad.

6.3. DJekTpoaH, He COOTBETCTBYIOUIMEe TpeGOBAaHHSM HACTOALHX.
METOJIHYECKHX yKa3aHHH, K NPHMEHEHHIO He JONYCKaloT, NOBEpPHTENb~
HOe KJeHMo racar. BrinaioT u3BellleHHe O HENPHTOJHOCTH.

CxeMa YCTaHOBKH AJifi MOBEPKH
BCIIOMOratTeJbHbIX 3JEKTPOAOB

L1

\J

] — H3MepHTeNbHaA siyelixa C PAcCTBOPOM XJIODHCTOro Kajus; 2 —

noBepseMBblli SJIEKTPON; 3 — SJEKTPOJUTHISCKMA KoY 06pas3ioBoro

snekTpona; 4 -~ JabGopaTOpHbIA TepMoMeTrp; 5 — COCyA C PAcTBO-

POM XJOPHCTOTO Kajusi; 6 —- XJOpPcepeGpAHbIA HacblmeHHNA o6pas-

LOBBLI SJEKTPOjy CPaBHEHHA 2-r0 paspsafa; 7 - H3IMEPHTENab Ha-
npsKenns
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