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SNEKTPOAbI CTEKNAHHDBIE MPOMbBILUAEHHDIE FOCT
Angd ONPEAENEHUA AKTMBHOCTV MOHOB

BOLOPORA rch 16287 —177

TexHnueckue ycnoBus

Glass industrial elecirodes for determination B2amen
hudrogan jon activition SSI. Technical specifications TOCT 16337—-T2

Nocranopnenmem FoCy4apcTBEHHOro KOMMTETa cTaHpapros Cosera Mumucrpos CCCP
or 27 wiora 1977 1. N2 1607 cpok BeHcTBMSA YCTaHORNEH
c 01.07 1978 r.

#o 01.07 1983 r.

Hecobniopenne cranaapra npecneayerca no 3aKoHY

Hacrogwuil cTauaapt pacnpocTpaHsercss Ha CTEKJASIHHELIC DJACKTPO-
Ibl 06UlenPOMBILIJIEHHOTO TIpUMeHeHHsT (B AadbHeluleM — 3J1eKTPONb)
Il'ocypapcTBeHHo cHCTeMBbl NPOMBIIJIEHHBIX 1PHOGOPOB M CPEACTB aB-
romatuszanuu (I'CIT), npennasHaueHHsle [Jist peobpazoBaHus aKTHB-
HOCTH HOHOB Bojgopoja (3uavenusi pH) BogHBIX PacTBOPOB H IyJbil
{KpoMe pacTBOPOB, COAEPHKAIHX (DTOPHCTOBOJOPOMHYIO KHCJOTY HJIM
ee COJIH M BeUiecTBa, 00pa3youiHe OCaJlKu HJIH ILIEHKH HA NOBEPXHO-
CTH 3JEKTPOJOB) B 3HA4YEHH HJAECKTPOABHKYIIEH CHJBL

1. TUINbl. OCHOBHLIE NMAPAMETPbl M PA3IMEPDI

1.1. B 3aBHCHMOCTH OT TIpeJeJsoB JHHEHHOCTH BOAOPOLNOH Xapak-
TEPHCTHKH, TeMIIEPaTyphl W [AABJIEHHH aHaJ H3HUPyeMoii cpenbl, 3Jek-
TPOLbI clelyeT NOAPa3NensiTh Ha THNBI, yKa3aHuwle B Talx. l.

Mapaume oduumaibHoe Nepeneuarxka socnpeljera
©Wapatensctso cranpapros, 1977
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Ta6numa 1

[Mpenenpube 3HaUEHHS AWHEHHOrO IManasoHa
BONOPONHON XapakTepucTHky, pH
upH Temmeparype
25°C 80°C nanboabueh
2 paboueit Temnepartypa
: swamaripydion | Asoxoms suaagen
o CpSab, (Kr'c/cmﬂ)'
=
ERR IS B BT S S - S - R S
® o 3= ] dz g3 S =
20 88 | B% | E& | 232 | 28 | Rz
g E 3 QU é @ QQ E @ &
= ER &= = i ® =z 2l 28
1 0 12 — — 0 10 |} Or 0 xo 40} Or munyc 0,09
(~0,9) zo nmoc
06 (=6)
2 0 14 0 11 0 16 { Ot 25 5o 100 To xe
3 |—0,5] 12 0 9 0 9 | Or 15 g0 80 »
4 — — 0 11 1 8 | Or 70 xo 150 Ho 1,2 (=~12)

IIpumeuvanue DBepxuue npefenst JaunefiHOro AMANa3oHa BOLOPOJAHOH Xa-
PAKTEPUCTHKH HJEKTPONOB THIOB 1—3 yxasanw pag pacreopop ¢ 0,1 H KOHleHTpa-
ey MOHOB HATpUs.

1.2, Oanna saextponos 6e3 mposoja [HoMKHa Obith He OGoJee
200 mMMm; Macca 2/eKTpofoB Ge3 nmpoBonxa — e Gogee 40 r.

1.3. Crangaptublii HoTeHUHAN JeKTPOIOB AOMXKeH ObITh OT MHHYC
400 no naoc 1000 MB.

1.4. TepmuHb, BcTpeuawlidecss B CTaHAApTe, U HX ONpefeseHHsd
HIpUBEILEHb B CIPaBOYHOM NPHJIOKEHHM 2.

2. TEXHUMYECKME TPEBOBAHMS

2.1. DneKTpoAEl JOMKHBI H3TOTOBJATECA B COOTBETCTBHH C Tpebo-
BaHHSIMH HACTOfILLlEro cTaHgapra 1o paGouyuM uyepTexXaM, YTBepIKIeH-
HBIM B YCTaHOBJIEHHOM NOpAIKe.

2.2. Kpyrusua BOZOPOIHON XapaKTePHCTHKH 3JeKTPOJAOB B JuHEH-
Ho#t yactd kpuBoit (S;mB/pH) nmonamxua ObiTh IpH BBHIIYCKE H3 HPOH3-
BOACTBA A4s 3JeKTponoB TunoB §—3 ne menee 0,99; 145 3JeKTPOAOB
tuna 4 — ne menee 0,97 oT 3HayeHHH, PacCYHTHIBAEMHIX MO (QopMmyJe

S=—(54,197-+0,1984¢), (1)

roe { — TeMnepatypa aHagusupyemoii cpeanl, °C.

Uncaosoe 3HaueHHe OTKJAOHEHHS KPYTHSHEI BOJOPOAHOH XapakTe-
PHCTHKH OT PACUeTHOro 3HAYECHHS AOJ/DKHO OBIThL He MeHee:

0,98 — nast saekrponos THioB ! ¥ 2 mocae 500 4 paboTH U 3J€K-
TpoRoB THna 3 nocae 1000 g paboTwl,

0,96 — masi saekTponoB Tuna 4 mocse 500 u paGoTL
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2.3. TloTenuuan sjextpoia B OydepHOM pacTBOPE B MHJJIHBOJb-
Tax, H3MepeHHBIl OTHOCHTENbHO 00pa3lOBOTO 3JEKTPOAa CPABHEHHS,
He JOJXKeH OTKJOHAThess Gosee ueM Ha =12 MB npu BuOycke aJek-
TPOJOB H3 NPOH3BOACTBA OT PACYETHOTO 3HaueHHs moTeHuuana Ep 8
MHJUIHBOJIbTAX, ONpefesseMoro no dopmyJe

Ep=EH+St(th_pHu)+AI—A”; (2)

rae Ey, pHy — HOMHHaJbHBIE 3HAYEHHs] KOOPJAMHAT H30NOTEHIHANbHON
TOYKH 3JIEKTPOJHOIN CHCTEMBl, COCTOAIEH M3 CTEKJsIH-
HOTO M BCIOMOTATEJBLHOTO 3JEKTPOJOB, COOTBETCTBEH-
Ho, MB, pH;
S¢{ — KpyTH3Ha BOJOPOAHO#H XapaKTepHCTHKH NpPH TeMmiepa-
type t°C, paccunransas no dopmyae (1);
pH; — 3nayenne pH G6ydepHoro pacrtsopa npu TeMmmeparype
o .
1
A’ — monpaBKa K pasHOCTH MeXAYy HOMHUHAJIbHBIM 3HaUeHHEM
HOTeHlKaJa BCIOMOTaTeJbHOTO 3JeKTpoJa H HOMH-
HaJbHBHIM 3Ha4YeHHEM IOTeHIHajJa 06pasloBOro 3JeK-
TpoJa cpaBHeHus, MB;
A” — mompaBka K HoTeHLHaJay o6pa3noBoro 3JeKTpojia cpas-
HeHHs1 Ha OTKJOoHeHHe ero temmneparypn or 20°C, mB.

OTK/I0HeHHEe OTEeHIHAa a OT pacyeTHOro 3Ha4eHHsS He JIOJKHO mpe-
poiath *+30 MB mocie 500 4 pa6oTh [Jsi 3J€KTPOROB THIOB 1, 2 H
4 y mocse 1000 u pa6GoTHl A 3JTEKTPOAOB THIA 3.

2.4, OTK/IOHEHHE BOJOPOAHOA XapaKTePHUCTHKH OT JIHHEHHOCTH NpH
npeieabHbX 3HauyeHusix pH, ykasaHuuX B Ta6a. 1, He JOJXHO NpeBbl-
wats +0,2 pH.

2.5. HomuHaMbHBlEe 3HAaYeHHsT KOOPAHHAT H30MOTeHHHAJbHOH TOYKH
pHu u Ey noaxue cootBercTBoBath 'OCT 16288—70 n yxasnBaTheA
B IlacrnopTe Ha 3JeKTPOA.

OTkJIOHEHHe 3HAYEHHS KoOpAuHATH pHy OT HOMHHAJbHOrO HE H0J-
JKHO NpEeBHILIATh NPH BEITycKe H3 mpou3BoAcTBa *=0,3 pH nxas snekrt-
poaos TtunoB 1—3 u +0,65 pH mas saekrponoB Tuna 4. Iocae 500 4
paboThl Anst 3j4eKkTpoaoB THIOB 1 u 2 u 1000 u paGoTH AJS JEKTPO-
OB THIA 3 3TO OTKJOHEHHe He NOJkHO npeswiuats *+0,6 pH, a moc-
Je 500 u paGotbl AJsi 3JjekTpoigoB THna 4+1,0 pH.

2.6, DJeKTpHYECKOe CONPOTHBJIEHHE 3JEKTPOAOB AOJIKHO ObiTh He
Goaee 10° OM npu MHHHMAJBHLIX 3HAUEHHSAX TEMIEpaTypbl aHAJNU3H-
pyeMmoit cpelnl, yKasaHHEX B Taba. 1.

2.7. TlpenesnbHeple 3HAYEHHS 3JEKTPHYECKOI'O CONPOTHUBJIEHHS 3JIeK-
TPOMOB THNOB 1—3, ycTaHoBJeHHEle npu Temnepatype 20 uau 25°C, a
2JIeKTpOA0B THNa 4 npu Temnepatype 70°C, LOJKHB yKasHBaTbCsi B
[acnopTe Ha 3JEKTPOL.
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2.8. DneKTpHUECKOe CONPOTHBJEHHE H3OJALUHH 3JEKTPOAOB HOJK-
Ho ObiTh He MeHee 10'2 Om mpu Temmnepatype 20:=5°C u OTHOCHTENb-
HOH BJamHocTH He GoJsiee 80%.

2.9. DuekTponEl ROMKHBEL GHITH TEPMHUYECKH YCTOMUMBLIMH IIPH pes-
KHX H3MEHEHHAX TeMIEePATypHl aHAJIM3HPYeMON CpefHL.

2.10. DuexTpons THHA 4 NOJIXKHH BHIEPXKHBATh BO3LEHCTBHE TEM-
neparyps OKpyxatoulefi Bo3nyisoi cpeast 150°C.

2.11. DaexTpoan! THNOB 1—3 MOMKHE BHIIEPKHBATH HABJCHHE aHa-
JM3UpYyeMON cpeint B auanasoHe oT MuHyc 0,09 (=0,90) mo nuoc 0,9
(~9) MIla (krc/cm?), snekTpoasl tuna 4 no 1,8 (=~ 18) MIla (xrc/cm?).

2.12. DnexTpoabl B ynaKOBKe IJIS NE€PEBO3KH AOJKHHE BHIIEPKH-
BaTh TPAHCHOPTHYIO TPACKY H BO3LeHCTBHE NOBHIIEHHOH BJIaXKHOCTH
no F'OCT 12997—76, Bo3neficTBHe TeMmepaTyph 1Js THHOB 1—3 oOT
mMuHYC 25 no mimoc b0°C, aas anektpomsos tuna 4 or 0 mo 50°C.

2.13. BepositHocTh Ge3oTkasHol pabotoi He Mmenee 0,90 3a BpeMs,
paBHoe 1000 u mas snektpongoB THHOB 1, 2 u 4 u 2000 u — nas 3jek-
TporoB Tina 3. BeposaTHocTs Ge3oTka3HO# paboTH 33 NIOJNIOBHHY YKa-
33aHHOIO BpeMeHH Jo/MKHA 6uiTh He MeHee 0,95.

2.14. dnekTpolAbl ABJAIOTCH HEBOCCTAHABJIHBAeMBIMH H3AEJHSMHA
C €CTEeCTBEHHO OTPAHHYEHHLIM CPOKOM CJAYKGEHL

3. NMPABUNA NPUEMKM

3.1. DyekTponn chaenyer NolABeprath roCylIapCTBEHHBIM, IpHEMO-
CAaTOYHBIM, TEpHOANYECKHM, THIOBBIM HCIBITAHHAM M HCOBITAHHAM Ha
6e30TKa3HOCTh.

3.2. Tlpn npueMo-cIaTOUHBIX HCOHITAHUAX KaXKAWHA 3/1eKTPOA cJje-
JAyeT IPOBepATL Ha cOooTBeTcTBHE TpeGoBaHMAM N. 2.1, a TakxXe 1po-
BOXUTHL nmepBuuHylo nosepky mo ['OCT 8.151—75.

3.3. IIpn mepHOAMYECKMX MCUEITAHHAX, NPOBOAHMMBIX pas B rol,
nposepsitorT 1o 10 3/1eKTPONOB KaXKAOro THIA HA COOTBETCTBHE BCeM
TpeOOBaHMAM HACTOSIIEro CTaHiapTa, Kpome m. 2.13.

3.4, TunoBele HCHBEITAHHA NPOBOAAT B TeX CJAyuadX, KOTAa BHOCAT
H3MEHEHHs B MaTepHaJBl, KOHCTPYKUHIO MJH TeXHOJOrHIO H3TrOTOB-
JIeHHs, BJAHAIOIIME HA METPOJOrHYecKde XxapakKTePUCTHKHA | paboTocno-
COOHOCTh 3JIEKTPOJAOB.

[Ipu TunoOBHIX HCnBITaHHAX OpoBepsioT no 10 37eKTPOAOB Kaxio-
TO THIIA MO DpOrpaMMe HpedlpUSTHS-H3rOTOBUTEJS.

3.5. B cayyae, ecqd Npu MepHOAWYECKHX M THIOBBIX HCHBITAHHAX
6yner oOHapyXKeHO HECOOTBETCTBHe X0Td Obl IO OJZHOMY IIOKa3aTeJio
6ojiee ueM y OAHOrG 3JEKTPORA, NMPOBOJAAT MOBTOPHYIO NPOBEPKY Yi-
BOEHHOI'0 YHCJA 2/JeKTPOAOB. EcAM NIPH NOBTOPHBIX HCHLITAHHAX OGHa-
PYXeHO HeCOOTBETCTBHE XOTS OH MO OJHOMY NoKasateawo Oojee yeM
y ZABYX 3JCKTPOIOB, TO De3y/JbTaThl INOBEDKH CYHTAIOT HEYyJOBJETBO-
PUTETbHBIMHU.
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3.6. Mcnorranus #a GesotkasHocTs npoBoiar mo 'OCT 13216—74
TIpH:

HCCJIEA0BATENbCKHX HCIOBITAHHSX — C JOBEPHTEJBHOH BEPOSTHOCTHIO
P*=0,8;

KOHTPOJIbHEIX HMCIBITAHHAX — ¢ PHCKOM  H3roToBHTeas a=0,1 u
puckoM norpeburens B=0,2. Ipuemounriii yposens P, = {,9, 6pako-
‘BOUHBIH ypoBeHb Py yCTaHAB/JAHBAeTCS MO COrJacoBaHHIO € 3aKa3uH-
KoM. KOHTpO/ILHBIE HCIILITAHHS IMPOBOJAAT pa3 B TPH ToAa.

IlnrannpoBanHe KOHTPOJBHBIX HCHOBITAHHH Ha 06e30TKa3HOCTb — IO
TOCT 20699—75 onmHOCTYNmeHYaTHIM METOJOM C OrpaHHYeHHOH IIpo-
AOJKHTEJBHOCTBIO MCHBITaHHHA. [IpOAOMKHTEIBHOCTE HCOBITAHRHA —
1000 y mns asnexkrpomoB THnoB 1,2 m 4 u 2000 4 — aas 3JeKTPoAoB
‘THna 3.

OTxasoM cuHTaeTcs HECOOTBETCTBHE 3JEKTPOROB TpeGoBaHHIM
an. 2.2—25, 2.7 u 2.11 (c yuerom HapaGoTku). Ouenka pesyabTaToB
KOHTDPOJBHHIX HCIILITAHHH Ha Ge30TKasHOCTb — B cootBercTBud ¢ TOCT
20699-—75. DnerTpoiH, NpollellliHe HCIOBITAHHS Ha GE30TKAa3HOCTh,
JICTIOJIL30BAHHAIO He NMOAJEXarT,

3.7. T'ocynapcreennble uenbitanns — o [OCT 8.001—71.

4. METO/lbl MCIbITAHMA

4.1. CooTBercTBHE 3JeKTpofos TpeGosamusm nm. 1.2, 2.1, 5.1 u 5.2
:TIPDOBEPSAIOT BHEIIHHM OCMOTPOM H KOHTDOJIEM NpH HOMOIIH H3MepH-
TeJbHOTO0 HHCTPYMeHTa, 00ecneunBalomero TpefyeMyr uepTexaMu Tou-
HOCTb. Maccy aJeKTpo/ia NpoBepsoT Ha BecaX, 0GecneyuBalOlIUX B3Be-
IIHBaHHe ¢ norpemHocToio He Gosee 0,1 r.

4.2, KpyTusHy BOHOpDOXHOH XapaKTEeDHCTHKH 3JeKTpoaa (m. 2.2)
ONpefedsioT pacyeToM IO AAHHBIM H3MEpPeHHH NOTEeHUHaJOB B pacT-
BOpax;

0,1 H. consnoi xucaors o 'OCT 3118-—67 u 0,1 u. narpus Terpa-
GopHogucaoro (6ypn) no N'OCT 8429—69 npu temmeparypax 25 u
40°C — nast saexkrponoB tuma 1, mpu 25 u 80°C — mas aJeKTpoAoB
tuna 2 u npu 80°C — nus 3J4eKTpoaoB Tuna 4;

1,09 H. coasuoit kKucaorsr no F'OCT 3118—67 u 0,1 H. BHatpus
tetpaoprokucioro no 'OCT 8429—69 npu Temnepartype 25°C u B
0,1 #. consaHoit kucaorsl mo FOCT 3118—67 u o6pasuosom Gybeprom
pacTBope, MPUrOTOBJEHHOM M3 ¢HKcanasna tuna 4 mo [OCT 8.135—74
npu 80°C — s 3JeKTpPoAOB THHA 3.

yi(éSaHHbIe 3HAYEHHS TEMIEepPaTyp IOAAEPXKHUBAIOT C NOTPEIIHOCTLIO
+0,2°C.

KpyTusHy BOZOPOJHOI XapakTepHCTHKH 3JEKTPOAa IIPH TeMmmepa-
-xype t°C (S:mB/pH) onpenensior mo dopmyae

Ey—E
S, = -Lr=br 3)
£ pHy—pH, (
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rae E; — noreHnuan B pacTBope COJSTHOH KHMCJIOTH, MB;

E; — notenupan B pacrBope HaTpHs TeTpaGOpPHOKHCIOrO AR
3JIEKTPOROB THNOB 1, 2 ¥ 4 uad B pacrBope u3 UKcaHATE
tuna 4 no 'OCT 8.135—74 nas anexrponos tuna 3, MB;

pH, — 3unauenue pH pacTBOpOB consiHOM KHCJAOTHI;

pHy; — 3nauenue pH 0,1 B. pacrBopa HaTpusi TeTpabOPHOKHCJIOID
JJIsL 3JIeKTponoB THNOB 1,2 u 4 uau pactBopa u3 ¢dHKcaHana
tuna 4 mo 'OCT 8.135-—74 nas sJjekrpoioB Tuma 3.

3HayeHUe NMOTEHDHMAaJa NPH M3MEPEHHsIX cJlefyeT OTCUHTHBATL A0
JecATHX JOJeH MHJANHBOJLTA.

Cocras u 3uauenus pH pacrsopos onpegfeasior no raba. 2.

4.3. CragpapTHHi TNOTeHIHan 3JeKTpoaa Eo B MHJIHBOJBLTAX
(n. 1.3) onmpenensiror no opmyJe

Eo:Eu_S%“'pHu"]("Eacm (4)

rae Ey, pHy — HOMuHa/NbHBIE 3HAUEHHS KOOPAMHAT H3OMOTEHUHANbHOR
TOYKH 3JIEKTPOAHON CHCTEME, cOOTBeTCcTBeHHO, MB, pH;
Een — HOMMHAJBHOE 3HAaYeHHe NOTEHIHAJA BCIOMOraTeabHOIo
3JeKTPOAa OTHOCHTENbHO HOPMAJbHOTO BOJOPORHOTO
aJjekTpofa npu 20°C, MB. s HachlEeHHOTO XJopce-
pebpsiHoro agektpoia Eger=201 MB npu 20°C;
S20° — 3HaYeHHe KPYTH3HBEI BOLODOJAHOH XapaKTEPUCTHKH NpH
20°C, paBnoe munyc 58,165 mB/pH.

4.4. Tlorenuuan snekrpona (m. 2.3) caenyer onpepenasats no F'OCT
8.151—75.

4.5. OTKJIOHEeHHEe BOXOPOJAHOM XapaKTePHCTHKH 3JeKTpoja OT JH-
HeliHocTH (1. 2.4) clexyeT HpPOBEpATh H3MEPEHHEM ero NOTeHHHAJIOB
IpH TeMIepaTypax H B pacrBopax |—4, ykasauabix B tabu. 2. Temme-
parypy nopnepxuBaiorT ¢ norpemnoctsio  £0,5°C npu 25—80°C n
*+1°C npu 150°C.

OTkJIOHEHHE BOJAOPOAHOH XapAKTEPHCTHKH OT JHHEHHOCTH B KHC-
aoft Ay, pH u menoynoit Am, pH cperax, paccuuTHIBAIOT O HOpMyaaM:

E—E
AK=pH2—-pH1—-——2§‘—‘—, ©)
Au=pH,—pHy—= 5, (©)

rae pHy, pHy, pHs, pHy — 3nauenuss pH Gydepunix pactBopoB coor-
BETCTBEHHO pacTBopaM 1—4 (Taba. 2);
E,, E,; E; E,;— usMmepeHHble 3HauyeHHS NOTEHUHAJNOB B 6y-
depHBIX pacTtBopax !|—4 COOTBETCTBEHHO,
MB;
S;— KpyTH3Ha BOJOPOAHOH XapaKTEPHCTHKH,
mB/pH, onpenesennas no dopmyae (3).



rocCrt 16287—77 Crp. 7

YOdH%eN
. weg0'0+rOd*HY .
898 torgeN H10% L wezo'o 902 IDH HI00 | #1°1 IDH HI'0 01 14
| HoeN mI‘0 rx peg+ LorgreN
00°11 | +O'deN HI'0 UN 001 | gg*g HI'Q 111 IDH H['0 0 1DH Hgg'l 08
YOdH%eN
) . . Emmo.c+v©afv~
08°8 ‘org®eN HI'0 989 wsg0'0 11 IDH HIQ 0 IDH HGE'l 08 e
HO®BN B [0 I'm 01+ LorgleN
00°gl | +*O"d%eN HI'0 YW 001 | 0z°6 HI'D 011 IDH HI'0  |08°0—| *QS*H wg 4[4
HOEN H[0 I ¥65+ torgeeN
00°11 | +tO"g%eN HI'0 I'W 001 | o8‘g HI0 1 IDH HI'Q 0 IDH BGE'( 08
4
‘orgeN
00°%#1 | [DBN HI'O+HOM HZ 1{0g‘s HI'0 o'l IDH HIQ 0 IDH H60'1 cz
HOEN H _.o.qs g8+ hO*m.nmz
00°‘01 | +iOYg’eN HI‘0 ¥W 001 | z0°6 HI'0 01‘l IDH HI0 0 IDH HI 't (414
I
HO®BN H [0 In ori+ hO:m.«mz
00°gl | +iCrd®eN U1°0 YW 001 | 0g's HI'0 01°] IDH H10 0 IDH H60'T S3
o3 =g
ud aEL1207) nud 821207 Hd ae130) Hd 821307 Og -
3 2
v g g 1 3 2
godawon ‘ndogroed ANHhOKIYT] godawon ‘ndogrred MUY .w v,n.uv

2070dLYE XMHHBLNILY HXHIoHdaLvedex wudogodu BIY 1adoatoey

g enurge]



Crp. 8 TOCT 1628777

3HaueHHe nMOTeHUHAJa NPH H3MepeHHAX CJAeAyeT OTCYHTHIBATh AC
JeCATHIX NOJEeH MHIJIHBOJbTA.

Jas 31exkTposoB THHA 3 3HAauYeHHe, NOJYYEHHOe IIDH TeMIeparype
80°C mo ¢dopmyse (6), ymHoxawT Ha 1,15. [is 2J]1eKTPOAOB THIIA
4 3HaueHMe, noJydeHHoe npu TeMmnepatype 150°C mo dopmyae (5),
ymHoxa10T Ha 1,15, a no ¢opmynae (6) —na 0,5.

Ilpumep pacuera OTKJOHEHHS BOAOPONHOH XapaKTePHCTHKH 3JIeK-
TPOAZ OT JUHEHHOCTH yKa3aH B 06Gs3aTeNbHOM NPHJIOXKEHUH 1.

4.6. OnpenesieHne KOOPAMHATHL H30MOTEHUMANbHOH TOoukH pHa
(n. 2.5) cJaeayer NPOBOLUTH H3MepeHHEM MOTEHLIHAJOB 3JeKTpoaa
upH AByx Temnepatypax B pactBope no I'OCT 8.135—74 co snaue-
aneM pH, 6iH3KuM K HOpMaJbHOMY 3HauYeHHIO NPOBepseMOH Xapak-
TepucTHKH Hau B 0,1 H pacTBOpe CONAHON KHCJOTHL

Duexrtponw Tuma 1 usmepsoT npu #=25°C u f,=40°C, anexrpo-
ael TunoB 2 u 3 npu £=25°C u f,==80°C, anexkTpoAn THODA 4 npH
¢ =80°C u f,=150°C. TeMmmepaTypy NOALepKHBAIOT € NOTPELIHOCTHIO
He Goaee =+0,2°C —mpn 25—40°C; =0,5°C —npu 80°C; *1°C —
npu 150°C.

Pacyer KOOpPAHHATH H30NMOTEHUHAJBHON ToukdH pHy ciaemyer mpo-
‘BOAHTH 1O (opMmyJe:

EI_E2+St’ pH,’ “Stl thl
S¢, —S,,

pHH = ’ (7)

cie E{ u Ey-— noTteHUHan mpu TeMmiepatype, COOTBETCTBEHHO, f; H
t; B OytepHoM pacTBOope co 3HaueHueM pH, paBHBIM,
coorBerctBerHo, pHy u pHy; MB;

S¢, S; ~3HaueHHs KPYTH3HEL BOJODOZHOH XapaKTEepHCTHKH,
mB/pH, paccuurannme mo ¢popmyae (3).

3HayeHHe TMOTEHLHAJa NPH H3MEPEHUSX CJelLyeT OTCYHTHIBATL IO
JeCSATHIX J0JeH MHJIHBOJIbTA.

ITpumeuanne I[lepes H3MeDeHHEM 3JIEKTPOJ CJeAyeT BHAEPXKaTb B Teue-
HHe 3,5—4 4 npu TeMmepaType !, B pacTBOPe, B KOTODOM HpPOH3BOAMTCS OIpejelie-
Hie KooppauHaTh pHa.

4.7. TlpoBepka 3JIEKTPHYECKOTG  COHNPOTHBJEHHS  3JeKTPOJOB
(n. 2.7) — no TOCT 8.151—75.

Ilpu mepHoAHYECKHX M THIOBHIX HCOHTAHHAX cJeflyeT XOHOJHHUTENb~
40 NPOBOAHTH H3MepeHHs npu Temnepatype: 0=0,5°C 1as 37eKTpPoroB
tana 1 u npu 15+0,5°C aaa snextpojos tuna 3.

4.8. TlpoBepKa 3JeKTPHYECKOTO CONPOTHBJEHHS H3OJALHH 3JEKTPO-
JoB (n. 2.8) — no 'OCT 8.151—75.

4.9. TepMHYECKYIO YCTOMUHBOCTb 3JMeKTPOROB (m. 2.9) mpopepsior
MHOroKpaTHHM (He MeHee 10 pas gJs THnoB 1—3 u He MeHee 5 pa3
Jas tHna 4) morpy:keHHeM 3JIeKTPOZOB THHOB 1—3 mNomepeMeHHO B
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KHIALUYI0 BOAY H B BOLY ¢ Temnepatypofi oT 5 no 25°C, a/eKTpoaoB
THHa 4 ToNepeMeHHO B Macjo npd Temnepatype 145+5°C u B macio
npu temnepatype 22=5°C. DieKTpoAH NOTPYXKaIOT NPHMEPHO Ha MO-
JIOBUHY IJMHBL, Bpems BHAEPKKH NPH KaXKAOM HOTPYKEHHH He MeHee
2 MuH. BuigepXaBuluMp HCIOBITAHHS CYMTAIOT 5JAEKTPOAHI, 3JeKTPHue-
CKOE COTNpOTHBJIEHHE KOTOPHIX ynoBjeTBopsieT TpebopaHuio n. 2.7..

4.10. YcToHuuBOCTL JE€KTPOJOB THIA 4 NIDH BO3AeHCTBUHU TeMmIepa-
Typ £o 150°C (n. 2.10) mpoBepsilOT MHOTOKPaTHHIM (5 LHKIOB) MeX-
JICHHHIM OXJaKJeHueM HarpeThix A0 14535°C 3,eKTpPoioB B BO3Aym-
HOU cpefie 10 KoMHaTHOi Temnepatyph (20=5°C).

Hcnpitanus npoBOAST B BO3LYIIHOM TEPMOCTaTe, B KOTOPOM B Te-
4eHue He MeHee !/; y NPOM3BOAST OXJaXK[eHHE. BHIepKaBIIHMH HCHH-
TAHHE CYHTAIOT JACKTPOLH, 3JIEKTPHUECKOE CONPOTHBJEHHE H30JSLHHU
KOTOPHIX yhoBJeTBopsieT TpeboBaHHUIO m. 2.8.

4.11. MexaHHuecKyl® IIpOYMHOCTb 5JeKTponoB (m. 2.11) caemyer
TIPOBEPATH NPH KOMHATHON TeMmliepatype B yCTPOMCTBe, H3TOTOBJIEHHOM
[0 TeXHHYeckoH AOKyMeHTalMH, YTBEPXKAEHHOH B yCTAaHOBJEHHOM IO-
panxe.

McnpiTanue npu MOHMMXKEHHOM AABJIEHHH NPOM3BOASAT B TOM Xe yCT-
pOHCTBE NPH IPHCOEAVHEHHH K HEMYy BaKyyMHOro Hacoca, NPH HOMO-
#¥ KOTODOTO CO3Lal0T paspexeHne ¢ jAajenuem 0,085--0,090 MIla
{=0,85--0,90 xrc/cm2?) u BHAepKuBaoT He MeHee 10 MuH.

ITpu ucnbiTanuy Ha u3OBITOUHOE AaBJeHHE aBTOKAAB 3aNOJHAIOT
BOAOH, NOACOEAMHSAIOT K THAPABAHYECKOMY HAcOCy, CO3AAIcHIeMy He-
06xogumoe fapnaenye, CTeKAAHHBIN 3JI€KTPOJ, YCTAHABAKUBAIOT B KOPOYC
ABTOKJaBa. JlaBieHMe B cHcTeMe nmocTeneHHo yeennunBaior no 0,9 Mlla
(=9,0 xr¢/em?)  gmas  sJaektpojoe THnoB 1—3 u  pmo 1,8 MIlla
=18 Krc/cM?) niia sAeKTPOJOB THIA 4 ¢ BHIAEPKKON NPH MAKCHMAaJb-
HOM JaBjeHHH He MeHee 10 MuH.

BhifepKaBIIHMY HCHHTaHHE CYHTAIOT 3JAEKTPOAH, Y KOTOPHX OT-
CYTCTBYIOT MeXaHHYecKye NOBpPEKACHHS, a 3JeKTpUYeCKoe CONpOTHB-
JeHMe yaosnaersopser tpeboBanuio m. 2.7,

4.12. YcTORUMBOCTD 3JMEKTPOAOB K TPAaHCHOPTHOH Tpsicke (m.2.12)
ciaenyer npopepats no [OCT 12997—76. BuiiepKaBHIEMHE HCNLITAHHSA
CUMTAIOT 3JEKTPOAB, 3JEKTPHYECKOe CONPOTHBJEHHE KOTOPHX YHOB-
JieTBopsieT TpeGoBanuio n. 2.7.

YcToAYHBOCTL 3JEKTPOXOB K NOBHIUIEHHOH BaaxuoctH (m. 2.12)
cnenyer npopepath no [OCT 12997—76. ITocie npeGuiBaHHS B HOP-
MaJbHBIX YCJIOBHSX B TeUeHHe 4 4 3JIEKTPOAH JO/IKHH YLOBJICTBOPATH
tpeboBaHuaM 1. 2.8

YeTo#uuBOCTL 3JEKTPOOB K BO3LEHCTBHIO TeMnepaTypo (m. 2.12)
CcJlenyeT NPOBEPSITH BEIAEPIKMBAHUEM HX B TepMOKaMmepe. JIEKTPOAH
B yNAaKOBKe MOMEWIAIOT B Kamepy Temja (XoJofa), MOBHIUAIT (TO-
HUHKAT) TeMNEepaTypy AJs 3JeKTpoxoB THnoB 1—3 mo mmoc 50 (Mu-
"yc 25)°C, nis anektpomoB Tunma 4 no maoc 2°C ¥ NOAAEPIKHBAIOT C
WOrpelmHoCThio +2°C B TeueHue 2 uy. 3aTeM TeMmmepatypy B KaMmepe
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NMOHHXKa0T (MOBHINAIOT) A0 TEMNEPATyPH OKPYXKalOUero BO3JyXa.
ITocne npe6niBaHuA B HOpPMaJbHBIX YCJIOBHAX B TeueHHe 4 U 3JeKTpPO-
AN TOJMKHH YAOBJETBOPATH TpeboBaHusaM I 2.7.

4.13. Ins ucnuTanus Ha 6GesorkasHocth (1. 2.13) 3jexkTpoiw oT-
6upaioT B KoJMyecTBe, paccyuTanHoM no Meroaumke I'OCT 13216—74
C YY4eTOM HCXORHBIX JaHHbIX, NpuBefeHHBIX B H. 3.6. IlonoBuny 3jek-
TPOAOB THNOB 1—3 HCHBITHBAKOT B KHCJAOM, & APYrylo IOJOBHHY — B
eJOYHOM pacTBope. DJIeKTPOAH THNA 4 UCHHLITHBAIOT TONbKO B KHC-
JIOM pacTBOpe.

CocraB pacTBOPOB H TeMIepaTypy NpH HCILITAHUAX BHIOMPAIOT B.
3aBHCHMOCTH OT THNOA 3JEKTPOAa B COOTBETCTBHH C YKa3aHHHIMH B
Taba. 3.

3uauenue pH pactBopoB B Ipollecce UCIBHITAHHI NOJMEPKHBAIOT B.
npenenax =0,5 pH ot sagannoro. JJonmyckaeTcs KoppeKTHpPOBaTh 3Ha-
yeHue pH pacTBOpOB MM 3aMeHATb PAacTBOPH BHOBb IIPHUTOTOBJIEH-
HBIMH.

IlapaMeTp, xapakTepH3yIOWMii OTKa3, HpoBepseTcs B Hagale HcC-
neITaHHA 4Yepe3 Kaxzawle 250 u M B KOHILE HcHbiTaHHH, PYHKIHOHHPO-
BaHHe 3JeKTPOLOB NPOBEPHAIOT €XelHEBHO H3MePeHHeM INOoTeHHHAJa B:

paCTBope, B KOTOpOM MpOBOAAT UCHBITAHHE.
Ta6auuna 3

% Kucam# pactsop Lliexounolt pacraop
- TeMneopa'rypa.
g § ¢ Cocrasn pH Cocras pH
[ ol
I 255 1,09 1 HCI 0 {100 ma 0,1 u Na,B,O;+| 10
+75 ma 0,1 v NaOH
2 65+5 1,30 & HCI 0 100 ma 0,1 1 Na,B,Os--| 10
4100 mMa1 0,1 # NaOH
3 705 1,30 » HCI 0 0,1 u NayB,0; 9
4 80:£5 0,01 u HCl 2 — —

5. MAPKMPOBKA, YNAKOBKA, TPAHCNOPTUPOBKA M XPAHEHME

5.1. Ha kaxaoM 3JeKTPoAe AOJIKHO OHITh HaHECEHO ero 0003Ha-
YeHue,

5.2. DyeKTpoAH NOMKHH OblTb YIAKOBAHHE B KOPOOKH U3 NOJHCTH-
posia HWJHK APYroro Martepmuana, o6eCleuHBAIOILEr0 COXPAHHOCTL 3JeK-
TPOJAOB NPH TPAHCHOPTHPOBAHHH M XpaHeHuu. Ha 3THKeTKe KopoGok
AOJXKHH OHITH YKa3aHHL:

HaAMEHOBAHUe HJM TOBApHbIl 3HAK NpPEANPUATHA-H3TOTOBUTEJS;

o6o3HaueHne 3JEeKTPOAA;
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“THII 3JIEKTPOJA;

-0603HaueHNe HACTOSILIEro CTaHAAPTa;

TOJl U Mecsl BHIIYCKA;

YHCJIO 3JeKTPOLOB.

B Kaxayi0 KOpoOKy HoJiKeH ObiTh BaoxeH macmopt no I'OCT
2.601—68.

- 5.3. KopoOgu ¢ 3/1eKTpofaMH HOJKHB OBITh YJOXKEHB B JepeBsH-
Hoe samuky mo NOCT 2991—76 unu B danepHse simuku no [OCT
5959—71. CpoGoaHble IPOMEXYTKH B SINIMKe MOJIXKHHE OBITH 3amoJjHe-
HEl YIaKOBOYHHIM MATepPHaJIOM.

5.4. Macca 6pyTTOo — He Gosee 50 Kr.

5.5. Ha kphilIKe siliuKa AOJIXXKHH OBITh HaHeCeHH NpeAynpefuTe/b-
uple 3Haky o 'OCT 14192—71, coorBercTByroune Haamucsam: «OcTo-
pPOXKHO, xpynkoe», «Bepx, He kKaHTOBaTb», «He 6pocatb», a Takxke
HaAnucH: «TpAHCHOPTHPOBATH NpPH TeMIEpaType He HHKe MHHYC
25°C» (nast anextponoB TunoB 1—3) u «TpaHCHOPTHPOBATHL IIPH TEM-
nepatype He Hmxke 0°C» (mns snextpoaa rtuua 4).

5.6. TpaHcopTHpOBaTh 3JEKTPOAHl paspemiaeTcss JOOBIM TpaHC-
TIOPTOM 3aKpPHITOTO BHIa HpH TeMmepatype He Huxke munyc 25°C pas
anexTpolroe TunoB 1—3 u He Humxke 0°C nss 31eKTpPoJoB Tuna 4.

5.7. ¥cnoBusa xpaHeHus saekTpoioB —mo rpymne JI TOCT
15150—69. B Bo3zyxe noMelieHus He MOJKHO ObITb arpecCHBHBIX HpH-
Meceil, BHI3HIBAIOIIHX KOPPO3HIO 2JEKTPOAOB.

6. TAPAHTMU U3TOTOBUTENSA

6.1. MsrotoBuTEb NOJIKEH rapaHTHPOBAThb COOTBETCTBHE 3JIEKTPO-
JoB TpeGOBaHHAM HACTOAUIETO CTAaHAApPTa HPH COOMIONEHHH YCJAOBHI
IKCIUIYaTallHH H XPaHeHWs, YCTAHOBJEHHBIX CTAHAAPTOM.

6.2. 'apaHTHAHBIA CPOK XpaHEHHMS 3JIEKTPONOB — 24 wMecsina co
JHS MX U3TOTOBJIEHHS.
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IIPHJIOJKEHHE ¢
O6azareavnoe

MPUMEP PACYETA OTKJIOHEHMS OT NMHEAHOCTH
BOROPORHOW XAPAKTEPMCTUKM SNEKTPOOA

Ipepen nuHefHOCTH BOXOPOAHON XapAKTEPHCTHKH CTCKJASHHOTO 3JEKTPOAa TH-
na 1 B menounoll cpexe npu Temmnepatype 25°C pomker OwnTb He Menee 12 pH.
Tlorennuanas sjekTpoia B pactBopax 3 u 4 (cM. taba. 2 Hacrosllero ctaHmapTaly
COOTBETCTBEHHO paBHb: E3=-—120,0 MB, E,=—282,7 MB.

Sy =—=—59,2 mMB/pH;

—282,7—(—120,0)
59,2

Ap=:12,00—9,20— =2,80-2,75=0,05 pH
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ITPHIOXEHHE 2
Cnpagoynoe

TEPMMHDI, BCTPEYAIOWHECH B CTAHAAPTE, M MX ONPEAENEHMS

TepMun

Omnpenenenne

1. Bogopoauasi xapaKTepHCTH-
g4 CTEKJSHHOrO 3JeKTPOAa

2. [Ipeaen nuHeHHOCTH BOAO-
PONHOH XapaKTEPHCTHKH CTEK/IAH-
HOro 3JeKTpoja

3. HopManbybili  BOXOPOJAHBIA
SJIEKTPOL,
4. CranpaprHeil  nortesnuyan

CTEKJASIHHOI'O 3JeKTpOAa

5. KoopyusaTel  H30MOTCHUHK-
aNbHON TOYKH 3JEKTPOAHOH cH-
cTeMb

6. KoopzuHaTa 430N0TeRUKA b~
HOH TOYKH

HsorepMa 3aBHCHMOCTH MOTEHIMaNa OT 3Hade-
rust pH pacreopa

3nauenne pH pacrsopa, mpu xKoTopom OTKIO-
HeHHe OT JIHHEHHOCTH LOCTHraeT HOPMHPOBAHHOML
BEJIHYHHEL

BoxopoaHbt 3/1€eKTPOX, NPHJAEKTPOAHEI pacT-
BOP KOTOPOI'O HMEET aKTHBHOCTb HOHOB BOXOPOC-
Ia, PaBHYIO elHHHIE, 2 AABJeHHe BOJAOPOLA PaB-
HO HOpMaJNbHOMY aTMOChepHOMY A2BJIEHHIO

IMoTenuyan 3JeKTPORA OTHOCHTEIHHO HOPMATb-
HOT'O BOXOPOAHOTO 3JIEKTPOAA B PACTBOpE CO 3Ha-
qeggem pH, paBHEIM HymI0 HpPH TeMmeparype
20°C

KoopIHHATH TOYKH MepeceyeHHs H30TEPM BO-
NOPOXHOH XapaKTEeDHCTHKH  CTEKJISHHOTO 3JeK-
TpOAa

OGozrauenue no ock pH-—pHa, no ocu noren-
uuanos £y

Penakrop B. I1. Oeypyos
Texunuecknh penaktop O. H. Huxuruna
Koppekrop B. @. Maswruna
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