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1 OMUCAHUE K

1.1 HasHa4deHune

1.1.1

PABOTA

dnekTpoab noTeHumomeTpuyieckne cTeknsHHbie 3Mc-KM (koMObuHMPO-

BaHHbE MPOMbINEHHbIE) NpeaHa3Ha4vyeHs Ans npeobpas3oBaHUsa akTUBHOCTW WMOHOB BO-
popoaa (3HayeHus pH) BOAHbIX PacTBOPOB M nynbn (KpPOME pacTBOPOB, COAepXalmx
dTOPMCTOBOAOPOAHYI0 KMCNOTY WAW €e COonu w BelwecTBa, o06palybumue ocagku um
MNEHKNW Ha MOBEPXHOCTWU SNEKTPOAOB, 3a UCKANYEHWEM 3NEeKTPOAOB MCNonHeHmin Jllc-
KN1-F »n 3Mc-KN2-F) B 3Ha4Y4eHWUA 3neKTPOABUXYWENA CWbl.

HasHa4yeHne M KOHCTPYKTUBHbE OCOOEHHOCTW 3NEKTPOAOB NpuUBEAEHb B Tab-

niue 1.
Tabnuua. 1

YcnoBHoOe
o603HaveHne
9N1eKTpoa

Ha3Ha4yeHune

KOHCTpYKUMS

AMNc-KN1-H-4(7)
ANc-KMN1-B-4(7)

0bwero HasHa4eHus

[lodn. u dama

ANc-KMN1-H-4x(7x)
ANc-KN1-B-4x(7x)

MpenHasHadeHbl ans paboTbl B

BOJHbIX PACcTBOPax C BbICOKMM

COAEpPXaHMeM CUbHbIX Heopra-

HUYECKUX KUCIIOT U MexaHuye-
CKMX 4acTuL

BCTpPOEHHbLIN 3neKTpoa CpaBHEHMA
- OOHOKJII0YEeBON HenepesanosHAEMbIN

AMNc-KMN1-H-6

019 aBTOMATUYECKUX CTaHLWiA
06paboTkn BOAb Swen-tec,
Etatron, Bayrol u gp.

BCTpPOEHHbLIN 3neKTpoa CpaBHEHMA
- OOHOKJII0YEeBON HenepesanosHAEMbIN

AMNc-Kn2-H-4(7)
aNc-Kn2-B-4(7)

0bwero HasHa4eHus

ANc-KN2-H-4x(7x)
ANc-KN2-B-4x(7x)

MpenHasHadeHbl ans paboTbl B

BOJHbIX PACcTBOPax C BbICOKMM

COAEpPXaHMeM CU/bHbIX Heopra-

HUYECKUX KUCIIOT U MexaHuye-
CKMX 4acTuL,

BCTpPOEHHbLIM 3neKTpoa CpaBHEHMA
- OOHOKJII0YEeBON HenepesanosHAEMbIN

BcTpoeHHbin TepmopgaTunk Pt 100 wnm
Pt 1000

Bzam unb. N°WIHE. N° duyon,

AMNc-KN1-F-4(7)

[lodn. u dama

ANc-Kn2-F-4(7)

MpegHasHaveHs ona paboTs B
pacTBoOpax, cogepxaumx ¢TO-
PUCTOBOOOPOAHYI0 KUCIOTY
unn e€ conu

BCTpPOEHHbLIM 3neKTpoa CpaBHEHMA
- 0OHOKJII0YEeBON Henepes3anoHAEMbIN

BCTpPOEHHbLIN 3neKTpoa CpaBHEHMA
OAHOKJI4EBOW HenepesanonHAEMbli

BcTpoeHHbin TepmopgaTumnk Pt 100 wnm
Pt 1000

ANc-KN1-F-4x(7x)

ANc-KN2-F-4x(7x)

MpegHasHadeHb ans paboThl B
BOMHbIX pacTBopax, comepxa-
WX GTOPUCTOBOAOPOAHYID KM-
CNOTY WNK €€ CoNn, a Takxe
C BbHICOKMM COJEpXaHMeM mexa-
HUYECKMX 4acTul,

BCTpPOEHHbLIM 3neKTpoa CpaBHEHMA
- 0OHOKJII04EeBON Henepes3anoHAEMbIN

BCTpPOEHHbLIM 3neKTpoa CpaBHEHMA
OAHOKII4EBOW HenepesanonHAEMbli

BcTpoeHHbin TepmopgaTunk Pt 100 wnm
Pt 1000

Wub. N° [ladn.
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MpogonxexHne Tabnuupl. 1

YCcnoBHoe HasHa4eHue KOHCTpYyKUKS
0603Ha4eHne
anekTpona

Alc-KN3-H-7 [lna HenocpenCcTBEHHOM yCTa-
9Mc-KN3-B-7 HOBKM B TpybonpoBoabl

C pe3bb0OBOM NOAUMEPHON BTYAKOA
Ha Kopnyce.

ANc-KN3-H-7x [ing HenocpeacTBEHHON YCTa- | BCTPOEHHbI 9M1EKTPOL CPaBHEHWA —
IMc-KN3-B-7x HOBKM B TPyOOMNpoBOAb. OJHOKJTI04EBON Henepes3anoHIEeMblin

MpenHasHadeHsl ons pabots B | BoTpoeHHuit TepmopaTymnk Pt 100 wiu
BOAHLIX PACTBOpax C BHICOKMM [Pt 1000

COZIEPXaHMEM CWIIbHBIX Heopra-
HUYECKMX KUCIIOT ¥ MexaHuye-
CKMX_4acTul,

Mc-KN3-F-7 [ina HenocpencTBeHHOW ycTa-
HOBKM B TPybOMpPOBOAbI.

pepHa3HaveHb ana paboThl B
CUNIbHO 3arpsi3HEeHHbIX Cpeaax,
comepxaumx ¢TOPMCTOBOMO-
PDOAHYI KWUCNOTY

AMc-KN3-F-7x [lna HenocpenCcTBEHHOM yCTa-
HOBKM B TPyOOMNpPOBOAbI.

pepHa3HaveHb ana paboThl B
CUNTbHO 3arpsi3HEHHBIX Cpeaax,
comepxaumx ¢TOPMCTOBOMO-
POOHYI0 KWUCNOTY WM eé co-
M, a Takxe C BHCOKMM CO-
OEPXAHNEM MEXAHMYECKMX Yac-
Ty,

MpumeyaHne - H (B, F) - ycnoBHoe 0003HayeHWe Mapku 31eKTPOLHOr0 CTekna
(H - HmM3KoOMHOe, B - BLICOKOOMHOE uan F - ¢TOPOYCTOM4HMBOE;

4 (6. 7) - KOO M30MOTEHUMANBHON TOYKMW.

[lodn. u dama

Bzam unb. N°WIHE. N° duyon,

[lodn. u dama

WbAN. 418422.092 P3

Wub. N° [ladn.




1.2 TEXHUHECKUE XAPAKTEPUCTUKMN
1.2.1 lapameTpbl aHanM3uMpyemon cpepns:

- pasneHne ot MuHyc 90 po  nawc
6,1 krc/cm?);

- copepxaHve OTOPMCTOBOLOPOAHOM KWUCAOTH AN 3NEKTPOLOB WCMNONHEHMN
AMc-KN1-F, 3Mc-KN2-F n 3MNc-KN3-F ponxHo ObTb He bonee:

2 npm t =20 °C
3npn t =20 °C
4 npm t = 20 °C

- pH > 5 koHueHTpauusa HF He HopmupyeTcA.
- OnanasoH TemnepaTyph npusBeaeH B Tabnuue 2.
1.2.2 JIMHeHbI

600 «Ma (oT wmuHyc 0,9 po nnwc

1

- pH HF < 300 obObemHas ponsd, MAH ;

- pH HF < 1000 o6bemHas [ons, MAH

- pH HF < 6000 o6bemHas gons, MAH

[OManasoH BOLOPOAHON XapakTepUCTUKM SNeKTPOLOB Npu

0,1 MONb/OM® KOHUEHTPaUWW MOHOB HATPWUS B M3MEPSEMOM PacTBOPE NMPUBEAEH B

Tabnuue 2.

Tabnuua 2

[lodn. u dama

YcnosHoe 0603HayeHve

JInHenHbIM anana3oH BOOOPOAHOM Xapak-
TEPUCTMKKM, pH npu TemnepaType

25 °C 80 °C Haunbonbuei
paboyeit

HE
HE

BEpXHee,
He MeHee
HUKHEE,
bonee
BEpxHee,
He MeHee
HUXHEE,
bonee
BEpxHee,
He MeHee

TemnepaTypa
aHanM3npyemon
cpens,
°C

aMc-KM1-
aMc-KM1-
aMc-KM1-

IMc-KMN3-

ANc-KMN1-H-4x
AMNc-KMN1-H-6x
AMc-KMN1-H-7x
ANc-KN2-H-4x
ANc-KN2-H-7x
AMc-KN3-H-7x

—
N

ot 0 go 100

Bzam unb. N°WIHE. N° duyon,

aMc-KM1-

SHC Kﬂ2 B- 4,
dMc-KMN2-B-7,

AMc-KN1-B-4x
AMc-KNM1-B-7x
AMc-KN2-B-4x
AMc-KN2-B-7x

dMNc-KMN3-B-7,

AMc-KMN3-B-7x

ot 20 po 100

ot 0 mo 120

[lodn. u dama

AMc-KN1-F-4,
AMc-KN2-F-4,
AMc-KN1-F-7,
AMc-KN2-F-7,
dMc-KN3-F-7,

AMc-KNM1-F-4x
AMc-KN2-F-4x
AMc-KN2-F-7x
AMc-KN2-F-7x
AMc-KN3-F-7x

ot 0 go 80

Wub. N° [ladn.

WbAN. 418422.092 P3




[lodn. u dama

Bzam unb. N°WIHE. N° duyon,

[lodn. u dama

1.2.3 KpyTuaHa BOAOPOOHON XapaKTEePUCTUKM 3MEKTPOAOB B JIMHEWHOW 4acTu
kpuBoit (St, mMB/pH) monxHa ObTb MO abCONNTHON BENWYMHE HE MEHee:
- 0,985 npwn BbNyCKe M3 NPOM3BOACTBA;
- 0,98 BO BpemMa BCEro cpoka XpaHeHus;
- 0,975 nocne 500 4 paboTh;
- 0,975 nocne 1000 4 paboTshl
OT 3Ha4eHud, paccHUTaHHOro Mo Gopmyne:
St = - (54,197 + 0,1984 t), (1)
roe t - TemnepaTypa aHanuaumpyemon cpepp, °C.
pumedaHne - KpyTuM3Ha BOAOPOLHON XapaKTEPUCTUKM B JIMHEWHOM 4YacTu
KpMBOM no abCconnwTHOW BenuymHe AonxHa ObTb He MeHee, MB/pH:
npn Temnepatype 0 °C 53,0;
npn Temnepatype 20 °C 57, 0;
npn Temnepatype 95 °C 71,0.
1.2.4 ToTeHuman anekTpoaoB B OydepHom pacTsBope (Eu, MB) npw Bhinycke
N3 NPOM3BOACTBa HE OTK/IOHAETCA 6Gonee 4eM Ha + 12 MB OT pac4eTHOr0 3HAYEHMS
noteHupnana (Ep, MB), onpeapensemoro no dopmyne
Ep = En + St (pH. - pH,), (2)
roe Eu, pH, — HOMMHanNbHbEe 3HA4EeHWs KOOPAMHAT M30MOTEHUWMaNbHOW TO4KU
9NEeKTPOAHON CUCTEMbl, COOTBETCTBEHHO, MB, pH;
St - KpyTusHa BOOOPOOHOM XapaKTEpUCTWUKM Npu  TemnepaType t, pac-
cymnTaHHas no dopmyne (1), MB/pH;
pH, - 3HayeHne pH OydepHOro pacTBOpa npu TemnepaType t, pH;
OTK/OHEHME MNOTEeHuUMana 9NeKTPoAOB OT PAaCYEeTHOr0 3HA4YeHWs He MPEBLILAET:
+ 15 MB BO Bpemd XpaHeHus Ha MNpesnpusTUM-n3roToBUTENE;
20 MB BO Bpema xpaHeHuss y noTpebutens;
+ 30 MB nocne 500 4 paboThl.
Tabnuubl pacyeTHbIX 3HAYEHWW NOTeHUMana SNeKTPOAHbX CUCTEM Npu pasnny-
HbIX 3Ha4yeHuax pH » TemnepaTyps pacTBopa npuBedeHb B MPUIOXeHun b.
1.2.5 HoMnHanbHble 3HAYEHUS KOOPAMHAT M30NOTEHUMANbHBHIX TOYeEK:
- pHn = 4,00 pH Ev = 0 mB
ans anekTponoB ucnonHenun 3Alc-KMN1-H-4, 3Mc-KN1-B-4, 3Mc-KMN1-F-4,
AMc-KN1-H-4x, 3Mc-KN1-B-4x, 3Mc-KMN1-F-4x,
alc-KN2-H-4, 3MNc-KN2-B-4, 3Mc-KMN2-F-4
alc-KN2-H-4x, aMc-KN2-B-4x, 3MNc-KN3-F-4x;
- pHu = 6,00 pH En = -18 mMB gna anexktpopgoB ucnonHeHus 3lc-KM1-H-6;
- pHun = 6,70 pH En = 18 ™MB
ans anekTponoB ucnonHeHun 3Alc-KMN1-H-7, 3Mc-KN1-B-7, 3Mc-KMN1-F-7,
AMc-KN1-H-7x, 3Mc-KN1-B-7x, 3Mc-KMN1-F-7x,
Alc-KN2-H-7, 3MNc-KN2-B-7, aMc-KMN2-F-7;
Alc-KN2-H-7x, 3Mc-KN2-B-7x, 3Mc-KN2-F-7x;
- pHu = 7,00 pHEn = - 25 mB
ans anekTponoB ucnonHeHun 3Alc-KMN3-H-7, 3Mc-KN3-B-7, 3Mc-KMN3-F-7,
alc-KN3-H-7x, 3Mc-KN3-B-7x, 3Mc-KMN3-F-7x.

WbAN. 418422.092 P3

Wub. N° [ladn.




OTKJIOHEHWEe 3HayeHuit KoopauHaTel pH, OT HOMWHANBLHOrO He NpPEeBbLILAET:
- 1 0,3 pH npu BhHNyCKe “3 NPOM3BOACTBA;
- + 0,6 pH npn nocnenywownx nocne BhNycka M3 MPOM3BOACTBA MPOBEPKAX.
OTkNnoHeHWe 3HaveHus KoopauHaThl E, OT HOMMHaNbLHOrO He npesblwaeT + 25 MB
npu BhINycke u3 npou3soacTea M + 50 MB BO Bpema BCEro cpoka XpaHeHus.
1.2.6 [abapuTHbie pa3mepbl 31eKTPOoAoB wucnonHeHuin 3llc-KN1 u 3Mc-KN2,
He Oonee, MM:
OMaAMETP MOTPYXHON 4acTu - 12;
onvHa 6e3 y4eTa [OnMHbH BHIBOOHOIO Kabens - 160.
[abapuTHbe pa3mepbl 3nekTpooB ucnonHeHuna 3Mc-KMN3, He OGonee, MM:
OMaAMETP MOTPYXHON 4acTu - 12;
onvHa 6e3 y4eTa [OnuHbH BHIBOOHOIO Kabens - 245,
MpumedaHne - Mo TpeboBaHu NOTPedbUTENs SNEKTPOoAb MOryT ObTb M3rOTOB-
NeHbl ¢ rabapuTHbIMM pasMepaMu U MacCow, OTAWYHBIMM  OT MPUBEAEHHbIX.
1.2.7 Macca anekTpogoB ucnonHeHuit AMc-KMN1 u 3Mc-KN2 ¢ kabenem AAMHOM
220 cm He 6onee 90 r, anexkTpogoB wcnonHernusa 3AMc-KN3 - 250 r.
1.2.8 3nekTpoap M3roTaBAMBAKTCA C AAMHOM BHBOAHOrO Kabens oT 80 mo
220 cm (pnuHa kabena onpepenseTcs npu 3aka3e. Ecnu npu 3akasle pnuHa He
Obna OroBopeHa, TO 9NeKTPoAp NnocTaBnawTcs ¢ kabenem pnuHoin 220 cMm).
1.2.9 9nekTpodp BLIMYCKAKTCH C PasNMYyHbIMA  TWUNAMU  NPUCOEANHUTESbHBIX
pa3bémoB (CM. npunoxeHne B). Tun pasbema BhHOMpaeTCcs Npu 3akase.
1.2.10 Mpepens 9NEKTPUHECKOrO COMPOTUBIEHWUA CTEKNAHHOMO 9N1eKkTpoda npu
TemnepaType 25 °C npuBegeHo B Tabnuue 3.
Tabnuua 3

YcnoBHoe 0603Ha4eHue dnekTpu4eckoe ConpoTUBAEHME
CTEKNSAHHOIO 9nekTpoga, MOm

[lodn. u dama

allc-KN1-H-4, 3Mc-KN1-H-7
aNc-KN1-H-4x, 3Nc-KN1-H-7x ot 50 po 250
alc-KN1-H-6
allc-KN2-H-4, 3Mc-KN2-H-7
Alc-KN2-H-4x, 3lc-KN2-H-7x
allc-KN1-B-4, 3Mc-KN1-B-7
alc-KN1-B-4x, alc-KN1-B-7x
allc-KN2-B-4, 3Mc-KN2-B-7
Alc-KN2-B-4x, 3Mc-KN2-B-7x
allc-KN1-F-4, 3Mc-KN2-F-4
ANc-KN1-F-4x, 9Mc-KN2-F-4x oT 250 po 1000
allc-KNM1-F-7, 3Mc-KN2-F-7
allc-KN1-F-7x, aMc-KN2-F-7x
Alc-KN3-F-7, 3AMc-KN3-F-7x
Alc-KN3-H-7, 3Mc-KN3-H-7x o1 40 no 250
Alc-KN3-B-7, 3Mc-KN3-B-7x o7 300 mo 1000
1.2.11 3nekTpuyeckoe CONPOTUB/IEHME BCMOMOraTENbHOrO SMEeKTpoga npu

ot 500 go 1000

Bzam unb. N°WIHE. N° duyon,

[lodn. u dama

Temnepatype 25 °C pgonxHo 6bTb He 6onee 20 kOM.

/lucm

UBAN. 418422.092 P3
N° dokym /

Wub. N° [ladn.




[lodn v dama

Bzam unb N°WInb  N° dyon

[lodn v dama

Wb N° [lodn

1.2.12 3neKTpuyeckoe CONpOTUBNEHUE U30NALUMM BNEKTPOAOB C 9KPaHMPO-
BaHHHIM Kabenem onuron 220 cm He mernee 10" Om npu Temnepatype (20 £ 5) °C
Y OTHOCUTENBHOW BRaxHocTu He 0onee 80 %.

1.2.13 9nexkTpoas OTHOCATCH K HEBOCCTaAHABAMBAEMbIM, OOHOQYHKLMOHAb-
HbIM M30eNnaM C eCTEeCTBEHHO OrpaHUMYeHHbM CPOKOM CAyXObl, 3aBUCAWLMM OT YCNO-
BUIA aKkcnnyaTauum, TpeboBaHMa K Ha[eXHOCTM KOTOPHX YyCTaHaBaMBawTCA B COOT-
BeTcTBMM ¢ [OCT 27883-88.

1.2.14 BeposaTHOCTb Oe30TkasHon paboTe anekTpogos 3a 1000 4 cocTas-
naeT He meHee 0,95.

/lucm

NbAJT. 418422.092 PJ

Mam|/lucm| N° dokym | [lodn  |[lama

Popmam Ak




[lodn v dama

Bzam unb N°WInb  N° dyon

[lodn v dama

Wb N° [lodn

1.3 KOHCTPYKUWUG W NPUHUMN LEWCTBUA
1.3.71 KOHCTPYKUMSA SNEKTPOLOB

1.3.1.1 3nexTpoas wcnonHerns 3Mc-KMN1 obbeanHANT B 0[HOM KOpNyce CTek-
NAHHBIN (M3MEPUTENbHLIN) 9NEeKTPOA U 9neKkTpos (BCNOMOraTenbHbi) CpaBHEHUS .
9nekTpoap ncnonHeHnin Alc-KN2 u 3Mc-KN3 obbegnHanT B OAHOM KOpMyce CTek-
NAHHBIA (M3MEPUTENbHbIN)  3NeKTPOL, 3NeKkTpon cpaBHeHus n TepmopgaTumk (Pt-100 wnu
Pt-1000). 3710 Hauny4wwii BapuaHT anekTpopa Ans paboTe Npu NEepemMeHHon TemnepaTy-
pe, T.K. OAMHAKOBad TeMmnepaTypHas MHEPLMOHHOCTb WM3MEHEHUST XapakTepuCTUKK SfeK-
Tpopa v TepMoaaTyvka CnoCOOCTBYET CHVXEHMI0 NOrPEWHOCTN U3MEepPEeHns.

KOHCTPYKUMS 3NeKTPOAOB npuBefeHa Ha pucyHke 1.

1.3.1.2 Kopnyc anekTpoja nNpeactaBndeT co00M CTekNAHHyn Tpyoky. Ax-
TUBHOW 4aCTbl0 31eKTpofa 9BNAETCS 4yBCTBUTENbHAA MemOpaHa M3 CheunanbHoro
8NEeKTPOAHOr0 CTekna. BHYTpeHHAs NOMOCTb 3anofiHeHa 3neKTponnToM. B anexkTpo-
ANT NOTPYXEH XJ10PCEPEOPSAHbIN KOHTAKTHbIA MONY3NeMeHT .

B onekTponb BCTPOEH OOHOKMOYEBOW HEMnepesanonHaeMuln 31eKTPoa CpaBHe-
Hus. Y anekTpogoB ucnonHeHuin 3Mc-KN1 n 3lc-KMN2 ceepxy anekTpona CpaBHEHUS
HaxoouTca xnopcepebpsHblil nonyanemeHT. CBA3b NONyaneMeHTa C PacTBOPOM X10pU-
CTOr0 Kanug, 3anonHdowmmM KOpnyc 3/1eKTpofa CpPpaBHEHUH, OCYUECTBASETCH N0 Hu-
T, obecneynBamuen nogbeMm pacTsBopa B NONOCTb MOMY3NEMEHTA.

Y anekTpopos ucnonHewua 3dlc-KMN3 xnopcepebpaHuii NonyanemMeHT anekTpoja
CPaBHEHUSA PACMONOXEH PAAOM C 4yBCTBUTENbHOU MemOpaHon. CBA3b xnopcepedpsHo-
o0 MNOMYy3JeMEHTA C PacTBOPOM XJOPUCTOTO Kalws, 3anofHgnWMM KOPnyCc 3neKTpona
CPAaBHEHUA, OCYWECTBAAETCA MO SAEKTPONUTUHECKOMY KITH0YY.

1.3.1.3 [lng ycTaHOBKM B apmaTypy M3MEPUTENbHOrO npubopa 9neKTpoabl
nenonHeHnin 3Mc-KN1 un 3Mc-KMN2 KoMNekTynTCs ABYMA PE3VUHOBLIMU KObLAMK.

Ans ycTaHoBKW B apmaTypy npuOOPOB Ha KONMNA40K 3NEKTPOLOB WMCNONHEHUS
AMc-KMN3 ycTaHoBneHa nnacTMaccoBasa BTyfNka ¢ pesbbon M20x1,5-8g.

1.3.1.4 [Ina nooknnyeHns anekTponoB K npubopam MCNoNb3yeTcs aKpaHupo-
BaHHbM Kabenb ¢ pasbvémom. [inuHa kabena moxeT ObTb oT 80 po 220 cMm. [nuHa
kabens onpepenaeTcs nNpu 3akase.

JlonyckaeTcs W3roTOBAEHWE SNEKTPOAOB C AAWHOW Kabens, OTNMYHOM OT yKa-
3aHHON B npunoxenwn B, Ho He Oonee 300 cw.

1.3.1.5 [Ing obecnedeHns BO3MOXHOCTU MOAK/IHEHUS K PasnvYHbIM nprdopaM anek-
TPOOb BbIMYCKANTCS C PasdNUYHbIMKU TUNamn NpUCOEaMHATENbHBIX PAa3bEMOB. BapuaHTh npuMe-
HAEMbIX PA3bEMOB B 3aBMCUMOCTV OT MCMOMHEHUS 3N1eKTpoda NpvBeOeHb B NpUioxeHun B.

Tun NpuCoOeaNMHNTENBHOTO padbema ONpPefenseTcyd npu 3akase.
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1.3.2 lpuHunn pencTeud

1.3.2.17 lloTEHUMOMETPUYECKMIA METOA WM3MEePEeHWss OCHOBAH Ha WCMNOSib30BaHWe
3aBNCUMOCTM BNEKTPMYECKOT0 curHana (noTeHumana) M3MEPUTENbHOrO 9neKkTpoaa OT
coCcTaBa aHa/uM3nMpyemoro pacrtsopa.

foTeHuran W3MEpUTENbHOrO 3M1EeKTPoAa 3aBUCUT OT COAEPXaHUA WMOHOB BOAO-
poga B pacTBOpe M MOAYMHAETCH ypaBHeHui HepcTa:

E=E0+S 1g a (3)
roe S - KpyTuadHa BOAOPOAHOM XapakTepUCTUKMU;

Ep — noTeHuuan anekTponHoM cucTemb B pacTeope ¢ lga,= 0, MB;

a — aKTMBHOCTb WMOHOB BOAOPOAA B pacTBOpE.

1.3.2.2 [lpn nOrpyxeHun anekTpona B KOHTPOAMPYEMbIA PaCTBOP, Mexay no-
BEPXHOCTbID YYBCTBWUTENbHON MeMOpaHb W3MEPUTENbHOrO 9NeKkTpoda W M3MEPSEMbIM
PACTBOPOM MPOMCXOAMT OOMEH MOHaMW, B pe3ynbTaTe KOTOPOro BO3HWKAET Pas3HOCTb
NOTEHUManoB, nponopunoHansHaa BennymHe pH pacTBopa. Pas3HOCTb MOTEHUManoB
MEXLOY W3MEpPUTENbHbIM 3NEKTPOAOM WM 3NEKTPOAOM CpaBHeHMs (noTeHuuan nocnegHero
HE W3MEHSETCA OT BENM4YMHb PH) MOpaeTcs Ha BHXOA M3MEPUTENbHOrO MpeobpasoBaTens.

1.3.2.3 Pa3HOCTb MOTEHUMAN0B NIMHENHO 3aBUCUT OT Norapudma akTUBHOCTY
MOHOB B pacTBOpe ¥ OT TemnepaTypbl KOHTPOSMPYEMOro pacTBopa.

IsMeHeHne TemnepaTypsl pacTBOpa BAMAET Ha KPYTW3HY BOAOPOLHOM XapakTe-
PUCTUKK 3NEKTPOAA.

1.4 MAPKWPOBKA

1.4.1 Ha Tabnuyke anekTpoja AOMXHO ObTb YKa3aHO:

- yCcnoBHoe 0003Ha4YyeHne 3NeKkTpoaa;

- TOBApHbIA 3HAK NPeanpuUATUA-N3rOTOBUTENS;

- 3aBOACKOM MOPSAOKOBBIA HOMEP MO CUCTEME Hymepauun npeanpusaTus-

W3rOTOBUTENS;

- KOOpAMHaTa M30MOTEeHLMaNnbHOM TOYKK PH,;

- TeMmnepaTypa aHaauM3vpyemon cpefs;

- B8Hak yTBepxaeHus Tuna no NP 50.2.107-09;

- paTa Bbinycka (mopsagKOBHI HOMEP Mecsaua v rofn);

- WBSAN.418422.087 TY.

1.4.2 lpudTe, npuMeHsemble [O19 MApKMPOBKK, OO0/MKHH COOTBETCTBOBATbH
rOCT 26.020-80 »n 4epTexam npeanpuaTua-nadrotosutensd. 1.4.3 3nekTpoas MapKu-
pylTcs niobbiM cnocobom, obecneynBamwumMM YeTKOCTb M COXPAHHOCTb MApKMPOBKM B
TEYEeHNe BCEro Cpoka CNyxObl anekTpona.

1.4.4 Ha 9TuMKeTKe NepBMYHON YNaKOBKW OOMAXHO ObTb YKa3aHo:
HaUMEHOBAHME W TOBAPHbLIA 3HAK MPEeAnpPUATUA-U3TOTOBUTENS;

HaMMeHOBaHMEe uNu ycnosHoe 0003Ha4YeHWe 3NeKTPOJOB;
paTta Bbinycka (TONbKO ANA €AMHWYHOM YNaKOoBKK);



- KONMMYECTBO M 3aBOACKME MOPALKOBBE HOMEpPA 31eKTPoaoB (Mnpu ynako-
BbIBAHUW TPYNMbl 3N1EKTPOLOB);

TeMmnepaTypa XpaHeHus 1 TPaHCNOpPTUPOBaHUA;

wrtamn OTK;

WBAN. 418422.087 TY (TONbKO ANA €AMHUYHOW YNakOBKK).
1.4.5 TpaHcnopTHad MapkupoBka Ao0MXHa ObHTb HaHeceHa HenocpeacTBEHHO
Ha Tapy.
1.4.6 MapkumpoBkKa  TpaHCNOPTHOM  Tapbl JOSIXHa  COOTBETCTBOBATb
FOCT 14192-96, udepTexam NPeanpusaTUA-U3roTOBUTEND WU UMETb MaHUNYNAUVOHHbIE
3Hakn: “XPYNKOE. OCTOPOXHO™; “BEPEYb OT BAATW”, “BEPX”, “TPAHCINOPTWPOBATb
MPW TEMNEPATYPE HE HWKE MUHYC 25 °C”.
1.4.7 TpaHCnopTHas MapkupoBka [0/MkHa COOEepXaTb:
a) OCHOBHbE HaAnuMcK C ykasaHuweMm HauMeHOBaHWs rpy3onofydarend, Haume-
HOBAHME MYHKTA Ha3HAYeHWS;
0) [ONONHUTENbHLIE HAOMUCKU C yKA3aHMEM HaVMEHOBaHWSA rpy300TNpaBuTeEnd,
HAVMMEHOBAHME MYHKTA OTNPaBAEHUA, HaONUCK TPAHCNOPTHLIX OpraHnM3auun;
B) MHOOPMALMOHHbIE HaAnucy ¢ ykasaHueMm Macce OpyTTO v HETTO B KWIO-
rpammax, rabapuTHHX pasMepoB B caHTuMeTpax (AAMHa, WUpWHa, BHCOTA):
) 3HAYEHUE MUHUMANbHOW TEMNEPaTypbl TPAHCNOPTUPOBAHWUS.
YKasaHHbe Haanucu [OOMKHb HAHOCUTbLCHA HEmnoCPeACTBEHHO Ha TPaHCMOPTHYI
Tapy MeTonoM wremneneBanua amanbi HU-25 TOCT 5406-84. Hagnucw HaHOCUTbL Ha

§ Kax[oe rpys3oBOe MeCTO B JIeBOM BEPXHEM Yry C ABYX CTOPOH.

=)

= 1.5 YNAKOBKA

s

= 1.5.7 3nexkTpoob ynakoBaHe B TPAHCMOPTHYID Tapy COrnacHo 4eprexaMm npep-
- NPUATUA-N3TOTOBUTENS .

E§ 1.5.2 YnakoBKa anekTpoaos ocyuwectsnswotcea B coorseTcTBun ¢ [0CT 9.014-78
. ON9 YCNOBMW TpaHcnopTupoBaHua 3 1 xpaHeHua 1 no TOCT 15150-69.

S BapnaHT BHyTpeHHen ynakosku BY-1 no FOCT 9.014-78.

T

= 1.5.3 B kaxayn ynakoBKYy C 9nekTpodamu A0NXeH ObTb BAOXEH nacnopT Mo
< OCT 2.601-2006 n ynakoBO4YHbLIM NUCT, COAEPXaWMiA Cneayoume CBefeHUd :

5 a) TOBapHbIi 3HAK MPeanpuaTUa-u3roTOBUTENS;

§ 0) HawmeHoBaHMe U 0003HA4YeHne 3NeKTPOLOB;

= B) AaTy YNakOBKMW:

. r) NOANWCb W WTaMn OTBETCTBEHHOMO 3a ynakosBky v wramn OTK;

§ [l) Maccy HeTTo 1 maccy 6pyTTo.

S 1.5.4 TpaHcnopTHas Tapa AoMxHa ObTb onnoMmOupoBaHa nnombamn OTK B

§ COOTBETCTBUM C 4YepTexamn npeanpuaTus-n3roToBuTend.
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2 VCNONB30BAHNE MO HASHAYERWIO

2.1 OnekTpoap He TpebywT OAUTENBHOW NOATOTOBKW M NOCTaBASHTCH OTOBbI-
MU K QKCnyaTauuu.

2.2 YCTaHOBKa 3MEKTPOLOB B apmaTtypy MNpoOM3BOAMTCH COMNacHO PYKOBOACTBY
no akcnayaTaumy Ha npubop.

2.3 Tlpy NoAroTOBKE S8NEKTPOA0B K SKCMayaTauuy nochie TPaHCnopTUPOBaHNS,
b0 HaxoaMBWMXCH B YCAOBUAX, PE3KO OTAvYanumxcs oT pabodux, HeobXoaumo Bbl-
nepxatb ux npu temnepatype (20 £ 5) °C B TeyeHune 24 4,

2.4 Nopgrortoeka kK paboTte

2.4.17 J3BNe4Yb 3anNeKTpon W3 ynakoBKW.

2.4.2 YoeonTbCad B OTCYTCTBUM MEXAHWYECKWUX MOBPEXOEeHWA aneKTpoda U
NPMCOEAVHUTENbHOIO Kabens.

2.4.3 CHATb C 9NeKTpoha 3aWWTHbBIA KOMNa4ok.

2.4.5 BbMOYNTb MHOMKATOPHLIM Wapuvk 3neKTpoga B PacTBOPE CONAHOM K-
CNoTh KoHUeHTpauven 0,1 monb/n B TedyeHue 24 4.

dnekTpon Kk paboTe roToB.

[MprmMevaHms

1 MeToaMka NpuUroTOBAEHWS pacTBOpa CONSHOM KWCAOTH NpuvBefeHa B MNpuio-

S XeHun A,
]
© 2 [lna npenoTepaueHnsd ncnapeHnd pacTeopa npv BhiMa4MBaHWKM 3N1EKTPOAOB
3
- PDEKOMEHAYETCHA CTakaH C pacTBOPOM CONAHOM KWCNOTH 3aKpbBaTb CBEPXY MOAWUITU-
o
S NIEHOM.
3 PekomeHoyeTcsd nepen yCTaHOBKOK B NpuvOOP NPOBECTW MPOBEPKY MO TPEM
N
E% OydepHbM pacTBopam: kannbposBodHbM — 1,68 1 9,18, unameputenoHomy - 6, 86.
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3 TEXHUYECKOE OBCNYXUBAHWE

3.1 OnepaTusHoe 00CAyxMBaHME ONEKTPOLOB AONXHO OCYWECTBASETCH chneuva-
ANCTOM, BRAAEOWNM TEXHUKON NOTEHUMOMETPUYECKMX W3MEPEHUA ¥ Npoweawnm KUHCT-
pYKTax no TexHuke 0e30nacHOCTW Ha pabodem mecTe.

3.2 Mo cnocoby 3awnTbl 4enoBeka 0T NopaxeHus 3NeKTPUYECKUM TOKOM aNneK-
Tpoas cooTBeTcTBYET knaccy III no FOCT 12.2.007.0-75.

3.3 loBepka aneKTpoaoB A0MXHA NPOBOAMTHCA HE PEXE OOHOr0 pasa B ropg
cornacHo metogmkam P 50.2.035-2004.

K npoBeaeHuio noBepky AOMNycKawnTcd nuua, uMelnune onbT paboTe B aHalUTu-
HECKOW XWUMWUKM, EeXerodHo NPOXOAAuMe NPOBEPKY 3HAHWI N0 TexHWke 0e30MnacHOCTY,
Bnajenuwye TEexXHUKON NOTEeHUMOMETPUYECKNX W3MEPEHUA ¥ aTTeCcTOBaHHLHE B KAa4yecTBe
noBepuUTENd.

3.4 Ecan B npouecce aKkcnnyaTauuu BO3HWKAET HeoOX0OMMOCTb npepBaTb
paboTy 3NeKTPOAOB, TO WX CledyeT W3BAeYb M3 pacTBopa, NPOMbTb B AWCTUAIN-
POBAHHOW BOAE W MOMECTUTb B HACHILEHHbN PACTBOP XJIOPUCTOT0 Kalng B BEPTU-
KasibHOM MonoxeHwun. [lepen NpoBepKon 3nekTpond nomecTutb Ha 10 - 15 muH B 0,1
MONb/OM® PaCTBOP CONAHON KWUCNOTS.

BHUMAHWE! XpaHeHune anexkTpoaa B OMCTWINMPOBAHHOM BOLE 3HAYMTENIBHO CHUXAET
pecypc ero paboTsl.

3.5 Bo Bpems M3MepeHuit U XpaHeHus CneanTb 3a TeMm, 4T00b 3NeKTPOoNnuTU-
HECKUI KN4 BCNOMOraTeNbHOMO aaekTpoaa Obil NOrpyxeH B pPacTBOP.

[lodn v dama

Bzam unb N°WInb  N° dyon

[lodn v dama

Wb N° [lodn

N3m

/lucm
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4 XPAHEHWE

4.1 XpaHeHne 9n1eKTpoaoB A0/XHO COOTBETCTBOBATL YCNOBUAM Tpynnb 1 Mo
FOCT 15150-69 npu Temnepatype oT 5 no 40 °C. [laHHbe YCNOBUSA XPaHEHUs OTHO-
CATCS K xpaHunuuam M3roToBuTens u notpedutens.

4.2 Bosgyx MOMeuweHnn, B KOTOPbIX XPaAHATCA 9NeKTPOoAb, He A0KeH coaep-
XaTb BPEOHbIX NMPUMECEN, BbI3bBANWMX KOPPO3MI.

4.3 B ycnoBuax CknagMpoBaHus SNeKTPOabl [O/MKHE XPaHWTbCH Ha CTennaxax.

5 TPAHCMNOPTUPOBAHNE

5.7 Ycnosug TpaHCNOPTUPOBAHMA BN1EKTPOLOB COOTBETCTBYIOT YCNOBUAM
roynnel 3 no TOCT 15150-69 npu TemnepaType TPaHCMNOPTUPOBAHUA HE HUXKE MUHYC
25 °C.

5.2 INeKTpoabs TPaHCHOPTUPYINTCH B TPAHCMNOPTHOW Tape NpeanpusaTns-
W3TOTOBUTENS B KPbITHIX TPAHCMOPTHBIX CPEACTBax.

5.3 Bo BpeMa norpyso4HO-pasdrpy304HbiXx paboT 1 TpaHcnopTUPOBaHUS
9NEeKTPOAb HEe [OMXHb MOABEepraTbCsd PeskuMm ypapam 1M BO3OEVNCTBUID aTMOCOEPHbIX

g

r§ 0CafKoB.

5 Cnoco0 yknagky KopoBoK C SNeKTPo4aMu Ha TPaHCMNOPTMPYIWEEe CPEencTBO L0J-
S XEH UCKMOYaTb UX nepeMeleHne.
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[lodn v dama

Bzam unb N°WInb  N° dyon

[lodn v dama

MpunoxeHvne A
(pexkomeHgyemoe )
MeToamnka npuroTOBMIEHNA PACTBOPa CONAHON KUCIOTHI

A.1 PacTBOp CONSHON KUCNOTH KOHUeHTpauueinr 0,1 monb/om® (pH = 1,1)
FOTOBAT MyTEM pPACTBOPEHWS  COOEPXMMOrO CTaHOapT-TUTPOB  and pH-meTpum TY
2642-001-42218836-96 B OMCTUANMPOBAHHOW BOIE.

A.2 TepeHecTy CTaHmapT-TUTP B MEPHYI0 KONOy BMECTUMOCTbIO 1 M’ , and
4ero:

N3BneYb amnyny m3 KopoOku;

- CHATb OTUKETKY UM MPOMbITb HAPYXHYI NMOBEPXHOCTb AMCTUIAMPOBAHHOW BO-
HOoW,

- BCTaBUTb B MEpPHy KOOy BOPOHKY;

- C nomoubi Ooiika NpobUTb BepxHee yrnybneHue amnysbl;

- NEepeBepHyB amnyny npoduThHM OTBEPCTMEM Hajd BOPOHKOW, CHOBa NpoOWTb
ee BepxHee yrnyoneHne u naTb BbIATU COAEPKUMOMY;

- 4epes3 BOPOHKY TWATENbHO MPOMBITb W3HYTPU amnyny AUCTUANUPOBAHHON
BOLOV B KONMYECTBE WECTUKPATHOrO0 OObEMa amnyisl;

- nochlie pacTBOPEHNS COAEPXMMOrO amnyab 00bEM XMOKOCTU [OBECTU A0

METKM Ha Konobe;

- TwaTenbHO nepemMewaTb COOEPKMMOE M 3aKpbTb NPOOKOW.

A.3 XpaHUTb NOAYYEHHBIN PACTBOP B MAOTHO 3aKPLITOW CTEKASHHOW nnv nna-
CTMaCCOBOW MOCY[E B 3aTEMHEHHOM MeCTe npu Temnepatype He Bowe 25 °C, npeno-
XPaHAs 0T BO3OEVNCTBUA MPAMbIX CONHEYHbIX Jy4Yeil.

Cpok XpaHeHns — 1 Mecsiu C MOMEHTa MPWUTrOTOBIEHUS .

/lucm
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MpunoxeHne b

(pekomeHayemoe)
Tabnuupl pacHeTHHX 3Ha4eHWin noTeHuuana aneKTPOAoB

6.1 Tabnuua 3Ha4veHuit noTeHumana anekTpopoB INc-KMN1-H-4, 3Mc-KN1-H-4x,
Alc-KN2-H-4, 3MNc-KN2-H-4x
C KoopaMHaTamu M30MoTeHUManbHoOM TO4YkM pHu = 4,0; Ev = 0 mB

3Ha4yeHnWe noTeHunana npu nwboit TemnepaType B Anana3oHe oT 0 po 100 °C
ONnpenenseTcs ypaBHEHUEM:

E=En- (54,197 + 0,1984 t) x (pH - pHun),
roe  t - Temnepatypa pactsopa, °C;
pHW, EM — HOMMHaNbHbHE 3HAYeHUs KOOPAMHATH M30MOTEHUMANbHON TO4Y-
9/IeKTPOL0B, COOTBETCTBEHHO pH, MB.

pH MoTeHuman anekTpogHon cuctemsl (E, MB) npw TemnepaType pacTBopa
(t ., °0)

[lodn. u dama

Bzam unb. N°WIHE. N° duyon,

[lodn. u dama

0

20

40

60

80

100

216, 8

232,7

248,5

264, 4

280, 3

296, 1

189, 7

203,6

217,5

231,4

245,2

259, 1

162, 6

174,5

186, 4

198, 3

210, 2

222, 1

135,5

145, 4

155, 3

165, 3

175,72

185, 1

125,7

134,9

144,71

153,4

162, 6

171,8

108, 4

116, 3

124, 3

132,2

140, 1

148, 1

81,3

87,2

93,2

99,2

105, 1

111,1

54,2

58,2

62,1

66, 1

70,1

27,1

29,1

31,1

33,1

35,0

0,0

0,0

0,0

0,0

0,0

~27, 1

-29,1

31,1

-33,1

-35,0

-54,2

-58,2

-62, 1

-66, 1

-70,1

-81, 3

-87,2

-93,2

-99,2

-105, 1

-108, 4

-116, 3

-124,3

-132,2

-140, 1

-135,5

~145,4

-155,3

-165, 3

-175,2

-162,6

174, 5

-186, 4

-198, 3

-210,2

-189,7

-203,6

-217,5

-231,4

-245,2

-216,8

-232,7

-248,5

264, 4

-280, 3

-243,9

-261,7

-279,6

-297,5

-315,3

-271,0

-290, 8

-310,7

-330,5

-350, 3

-298, 1

-319,9

341,7

-363,6

-385,4

-325,2

-349,0

-372,8

-396, 6

~420, 4

-352,3

-378,1

-403,9

-429,7

~455, 4

-379,4

-407, 2

~434,9

-462,7

-490, 5

-406,5

-436, 2

-466, 0

-495,8

-525,5

-433,6

-465, 3

~497, 1

-528, 8

-560, 6

Wub. N° [ladn.

WbAN. 418422.092 P3




b.1a Tabnuua 3HadyeHun noteHuvana anektTponos IMc-KMN1-H-6
C KoOpauMHaTaMu M30MOTeHUnanbHoM To4kn pHu = 6,0;

Em = -18 mB

3HayeHve noTeHumana npu nwbol TemnepaType B aAvanasoHe ot 0 go 100 °C
ONpPenenseTcs ypaBHEHNEM:
= En - (54,197 + 0,1984 t) x (pH - pHu),

roe t - Temnepatypa pactsopa, °C;
pHM, En — HOMMHANBbHLIE 3HAYEHWA KOOPAMHATH M30MNOTEeHUManbHOW TOY-
KV 9NeKTpoaoB, COOTBETCTBEHHO PpH, MB.
pH lloTeHuMan aneKkTPoLHON CMCTGTH (E,G?B) npu TemnepaType pacTsBopa
t , o
0 20 40 60 80 100
0,00 307,2 331,0 354,8 378,6 402, 4 426, 2
0,50 280, 1 301,9 323,7 345,6 367,4 389,72
1,00 253,0 272,8 292, 7 312,5 332, 3 352,72
1,50 225,9 2437 261,6 279,5 297, 3 315,2
1,68 216, 1 233,3 250, 4 267,6 2847 301,8
2.00 198, 8 214, 7 230,5 246, 4 262, 3 278, 1
250 171, 7 185,6 199, 5 213,4 227,72 241, 1
3,00 1446 156, 5 168, 4 180, 3 192,2 204, 1
3,50 117,5 127, 4 137,3 1473 157,72 167, 1
4,00 90,4 98,3 106, 3 1142 122, 1 130, 1
. 4,50 63,3 69,2 75,2 81,2 87,1 93,1
S 5,00 36,2 40,2 44 1 48,1 52,1 56,0
© 5,50 9,1 11,1 13,1 15,1 17,0 19,0
K 6.00 18,0 ~18.0 ~18.0 ~18.0 ~18.0 ~18.0
§ 6,50 -45 1 -47,1 -49, 1 -51, 1 -53,0 -55,0
= 7.00 -72,2 -76,2 -80, 1 -84, 1 -88, 1 -92.0
= 7.50 -99,3 -105,2 -111,2 -117,2 -123,1 -62,0
S 8.00 126, 4 1343 “142.3 150, 2 158, 1 166, 1
= 8,50 -153,5 -163,4 -173,3 -183,3 -193,2 -203, 1
< 9.00 -180,6 -192,5 -204,4 -216,3 -228,2 -240, 1
I 9,50 -207,7 -221,6 -235,5 -249,4 -263,72 =277, 1
= 10, 00 -234,8 -250,7 -266,5 -282,4 -298, 3 -314,1
© 10, 50 -261,9 -279,7 -297,6 -315,5 -333,3 -351,2
z 11,00 -289,0 -308,8 -328,7 -348,5 -368, 3 -388, 2
S 11,50 -316, 1 -337,9 -359,7 -381,6 -403,4 -425,2
= 12.00 -343,2 -367,0 -390, 8 -414,6 -438,4 -462, 2
™
§
=
S
=
= /lucm
< UBAN. 418422.092 P3
= Mam|/lucm| N° dokym | [lodn  |[lama 172
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6.2 Tabnuua 3Ha4veHuin noTeHunana anekTpopoB 3Mc-KM1-H-7, 3Mc-KMN1-H-7x
IMc-KN2-H-7, 3MNc-KN2-H-7x

C KoopauMHaTaMuM M30NOTeHUMaNnbHOW Touku pHu = 6,70; En = 18 mMB

3Ha4yeHnMe noTeHunana npu nwboit TemnepaType B Anana3oHe oT 0 go 100 °C
ONpenenseTcs ypaBHEHUEM:
E=En- (54,197 + 0,1984 t) x (pH - pHun),
roe  t - Temnepatypa pactsopa, °C;
pHW, EM — HOMMHaNbHbHE 3HAYEeHUs KOOPAMHATH M30MOTEHUMANbHON TO4Y-
9/IeKTPO40B, COOTBETCTBEHHO pH, MB.

pH MoTeHuman anekTpooHown cucTemsl (E, MB) npwm TemnepaType pacTsopa

(t

, °C)

0

20

40

60

80

100

381, 1

407,7

434, 3

460, 9

487,5

514,0

354,0

378,6

403, 2

427, 8

452, 4

477,0

326,9

349,5

372,72

394,8

417, 4

440,0

299, 8

320,5

341,1

361,7

382,4

403,0

290, 1

310,0

329,9

349,8

369,7

389,7

272,7

291, 4

310,0

328,7

347, 3

366, 0

245, 6

262, 3

279,0

295, 6

312, 3

329,0

218,5

233,2

247,9

262, 6

277,73

291,9

191, 4

204, 1

216, 8

229,5

242,72

254, 9

164, 3

175,0

185, 8

196, 5

207,72

217,9

[lodn. u dama

137,2

146, 0

154,7

163,4

172,72

180, 9

110, 1

116, 9

123,6

130,4

137,1

143,9

83,0

87,8

92,6

97,3

102, 1

106, 8

55,9

58,7

61,5

64,3

67,0

69, 8

28,8

29,6

30,4

31,2

32,0

32,8

1,7

0,6

-0,6

-1,8

-3,0

-4,2

-25,4

-28,5

-31,7

-34,9

-38,1

-41,2

-52,5

-57,6

-62,8

-67,9

-73,1

-78,2

-79,6

-86, 7

-93, 8

-101,0

-108, 1

-115,3

-106, 7

-115,8

-124,9

-134,0

-143,2

-152,3

-133,8

144,79

-156, 0

167, 1

-178, 2

-189, 3

Bzam unb. N°WIHE. N° duyon,

[lodn. u dama

-160, 9

-173,9

-187,0

-200, 1

-213,2

-226, 3

-187,9

-203,0

-218, 1

-233,2

-248, 3

-263,3

-215,0

-232,1

-249,2

-266, 2

-283,3

-300, 4

-242,1

-261,2

-280, 2

-299, 3

-318,3

-337,4

-269, 2

-290, 3

-311,3

-332,3

-353,4

-374,4

Wub. N° [ladn.

WbAN. 418422.092 P3




AMc-KN2-B-4, 3Mc-KMN2-B-4x

6.3 Tabnuua 3Ha4veHuin noTeHunana anekTpopoB 3Mc-KM1-B-4, 3Mc-KMN1-B-4x

C KoopamMHaTamMuM M30MoTeHuuanbHOM Touku pHu = 4,0;
3Ha4yeHMe noTeHumana npu nwboi TemnepaType B Amana3oHe oT 20 go 100 °C

ONpeaenseTca ypaBHEHWEM:

roe

En = 0 vmB

E=En - (54,197 + 0,1984 t) x (pH - pHw),

t - TemnepaTypa pacTBopa,

OC,

pHW, EM — HOMWMHaNbHbHE 3HAYeHUs KOOPAMHATH M30MOTEHUMANbHON TO4Y-
KW 9NeKTPOA0B, COOTBETCTBEHHO pH, MB.
pH MoTeHuman anekTpomHown cucTemsl (E, MB) npw TemnepaType pac-
TBOpa (t , °C
20 40 60 80 100
0,00 232,7 248,5 264,4 280, 3 296, 1
0,50 203,6 217,5 231,4 245, 2 259, 1
1,00 174,5 186, 4 198, 3 210, 2 222,1
1,50 145, 4 155, 3 165, 3 175, 2 185, 1
1,68 134,9 1441 153,4 162, 6 171,8
2,00 116, 3 124,3 132,2 140, 1 148, 1
2.50 87,2 93,2 99,2 105, 1 111, 1
3,00 58,2 62,1 66, 1 70,1 74,0
3,50 29,1 31,1 33,1 35,0 37,0
4,00 0,0 0,0 0,0 0,0 0,0
4,50 -29,1 -31,1 -33,1 -35,0 -37,0
g 5,00 -58,2 62,1 ~66, 1 ~70,1 74,0
S 5 50 ~87,2 93,2 99,2 ~105, 1 119, 1
K 6,00 116, 3 124, 3 132,72 140, 1 148, 1
§ 6,50 -145,4 -155,3 -165, 3 -175, 2 -185, 1
= 7,00 -174,5 -186, 4 -198, 3 -210,2 -222, 1
< 7,50 -203,6 -217,5 -231,4 -245,2 -259,1
E% 8,00 -232,7 -248,5 -264, 4 -280, 3 -296, 1
< 8,50 -261,7 -279,6 -297,5 -315,3 -333,2
= 9,00 -290, 8 -310,7 -330,5 -350, 3 -370,2
= 9,50 -319,9 -341,7 -363,6 -385,4 -407,2
= 10, 00 -349,0 -372,8 -396,6 -420, 4 -444,2
= 10, 50 -378, 1 -403,9 -429,7 -455, 4 -481,2
= 11, 00 -407,2 -434,9 -462,7 -490, 5 -518, 3
S 11,50 -436,2 -466,0 -495,8 -525,5 -555,3
g 12.00 ~465, 3 ~497, 1 ~528, 8 ~560, 6 -592, 3
12,50 -494,4 -528, 1 -561,9 -595,6 -629, 3
g 13,00 -523,5 ~559, 2 594, 9 -630, 6 ~666, 3
- 13,50 -552,6 -590, 3 ~628, 0 = 665, 7 ~703,4
S 14,00 -581,7 -621,3 -661,0 -700,7 -740,4
=
S
=
= Nlucm
< UBAN. 418422.092 P3
< Vism | lucm| N° dokym | [lodn |flama 19
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5.4 Tabnuua 3HadeHnii noTeHUMana anekTpomoB ANC-K1-B-7, ANC-KN1-B7x,
Alc-KN2-B-7, Alc-KMN2-B-7x ¢ koopavHaTaMu M30MNOTEHUMANbHOM TOYKM pHM =
6,70; En = 18

3HayeHvWe noTeHumana npu nwboit TemnepaType B AnanasoHe oT 20 go 100 °C
ONPeaenseTcs ypaBHEHNEM:

E =Eun - (54,197 + 0,1984 t) x (pH - pHu),

roet - Temnepatypa pacTtBopa, °C;

PH“, EM - HOMMHANbHbHE 3HAYEeHUd KOOpAMHATH U30MNOTEHLUMaNbHOM
TOYKM 3NEeKTPOLOB, COOTBETCTBEHHO pH, MB.

pH

MoTeHunan anekTpoaHon cucTemsl (E, MB) npu TemnepaType pacTBopa

(t , °C)

20

40

60

80

100

407,7

434, 3

460, 9

487,5

514,0

378,6

403, 2

427, 8

452, 4

477,0

349,5

372,2

394,8

417, 4

440,0

320,5

341, 1

361,7

382,4

403,0

310,0

329,9

349, 8

369,7

389,7

291,4

310,0

328,7

347, 3

366,0

262, 3

279,0

295,6

312, 3

329,0

233,2

247,9

262,6

277, 3

291,9

204, 1

216, 8

229,5

242,72

254,9

175,0

185, 8

196, 5

207,2

217,9

146,0

154,7

163,4

172,72

180,9

[lodn. u dama

116, 9

123,6

130,4

137,1

143,9

87,8

92,6

97,3

102,1

106, 8

58,7

61,5

64,3

67,0

69, 8

29,6

30,4

31,2

32,0

32,8

0,6

-0,6

-1,8

-3,0

4,2

-28,5

-31,7

-34,9

-38,1

-41,2

-57,6

-62,8

-67,9

-73,1

-78,2

-86, 7

-93,8

-101,0

-108, 1

-115,3

-115,8

-124,9

-134,0

-143,2

-152, 3

44,9

-156,0

167, 1

-178,2

-189, 3

-173,9

-187,0

-200, 1

-213,2

-226, 3

Bzam unb. N°WIHE. N° duyon,

-203,0

-218,1

-233,2

-248, 3

-263, 3

-232,1

-249,2

-266, 2

-283, 3

-300,4

-261,2

-280, 2

-299, 3

-318, 3

-337,4

-290, 3

-311,3

-332,3

-353,4

~374,4

[lodn. u dama

-319,4

“342,4

-365,4

-388,4

411, 4

-348,4

-373,4

-398, 4

-423,4

~448, 4

-377,5

-404,5

-431,5

-458,5

-485,5

-406, 6

-435,6

-464,5

-493,5

-522,5

Wub. N° [ladn.

WbAN. 418422.092 P3




6.5 Tabnuua 3Ha4yeHWn noTeHuuana aneKTPOAoB

AMc-KNM1-F-4, 3Mc-KN1-F-4x, 3MNc-KN2-F-4, 3Mc-KN2-F-4x

C KoopamMHaTaMuM M30MnoTeHuuanbHOM Touku pHu = 4,0;

En = 0 vmB

3Ha4yeHWe noTeHunana npu nwboit TemnepaType B Anana3oHe oT 20 go 80 °C

ONpeaenseTca ypaBHEHWEM:

E=En - (54,197 + 0,1984 t) x (pH - pHw),

roe  t - Temnepatypa pactsopa, °C;
pHu,
KW 9NeKTPOA0B, COOTBETCTBEHHO pH, MB.

EM - HOMMHaANbHLE 3HA4YeHus KoopAnHaTh M30MOTEHUMANbHON TOY-

pH MoTeHupan aneKTPOAHOW CMCTG?H (E,C?B) npu TemnepaType pacTBopa
-t , o
0 20 40 60 80

1,00 162,6 174,5 186, 4 198, 3 210,2
1,50 135,5 145, 4 155,3 165, 3 175,72
1,68 125,7 134,9 144, 1 153,4 162,6
2.00 108, 4 116, 3 124,3 132,2 140, 1
2,50 81,3 87,2 93,2 99,2 105, 1
3,00 54,2 58,2 62, 1 66, 1 70,1
3,50 27,1 29,1 31,1 33,1 35,0
4,00 0,0 0,0 0,0 0,0 0,0
4,50 -27,1 -29, 1 -31,1 -33,1 -35,0
5,00 -54,2 -58,2 -62, 1 -66, 1 -70,1
5,50 -81,3 -87,2 -93,2 -99,2 -105,1

2 6,00 -108,4 -116, 3 -124,3 -132,2 -140,1

S 6,50 -135,5 -145,4 -155,3 -165, 3 -175,2

> 7,00 -162, 6 -174,5 -186,4 -198,3 -210,2

IS 7,50 -189,7 -203,6 -217,5 -231,4 -245,2

= 8,00 -216,8 -232,7 -248,5 -264, 4 -280,3
8,50 -243,9 -261,7 -279,6 -297,5 -315,3

S| 9,00 -271,0 -290, 8 -310, 7 -330, 5 -350, 3

© 9,50 -298,1 -319,9 -341,7 -363,6 -385,4

= 10, 00 -325,2 -349,0 -372,8 -396,6 -420,4

= 10, 50 -352,3 -378,1 -403,9 -429,7 -455,4

= 11, 00 -379,4 -407, 2 -434,9 -462,7 -490,5

3

é

e

=)

S

=

S

=

= /lucm

< UBAN. 418422.092 P3

< Vism | lucm| N° dokym | [lodn |flama 21
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6.6 Tabnuua 3Ha4yeHW noTeHuuana aneKTPOAOB
Alc-KN1-F-7, 3Nc-KNMN1-F-7x, 3Mc-KN2-F-7, 3Mc-KMN2-F-7x

C KoopamMHaTaMuM M30NOTeHUMaNnbHOM Touku pHu = 6,70;

En = 18 mB

3Ha4yeHnWe noTeHunana npu nwboit TemnepaType B Anana3oHe oT 20 go 80 °C
ONpenenseTcs ypaBHEHUEM:
E=En- (54,197 + 0,1984 t) x (pH - pHwn),

roe

pHu,

t - TemnepaTypa pacTsopa,
EM - HOMMHanNbHbHE 3HAYeHWs KOOPAMHATH WM30MOTeHUMaNnbHOW TO4-
KW 3NeKTPOo40B, COOTBETCTBEHHO pH, MB.

OC,

pH MoTeHupan aneKTPOaHOW CMCTG?% (EBC§B) npu TemnepaType pacTBopa
0 20 40 60 80

1,00 326, 9 349,5 372,2 394,8 417, 4
1,50 299, 8 320,5 341, 1 361,7 382,4
1,68 290, 1 310,0 329,9 349, 8 369,7
2.00 272,7 291,4 310,0 328,7 347, 3
2.50 245,6 262, 3 279,0 295,6 312, 3
3,00 218,5 233,2 247,9 262,6 277,3
3,50 191,4 204, 1 216,8 229,5 242,72
4,00 164, 3 175,0 185, 8 196, 5 207,2
4,50 137,2 146, 0 154,7 163,4 172,2
5,00 110, 1 116, 9 123,6 130,4 137,1
5,50 83,0 87,8 92,6 97,3 102, 1
6,00 55,9 58,7 61,5 64,3 67,0

s 6.50 28,8 29,6 30,4 31,2 32,0

© 7,00 1,7 0,6 -0,6 -1,8 -3,0

> 7,50 -25,4 -28,5 -31,7 -34,9 -38, 1

§ 8,00 -52,5 -57,6 -62,8 -67,9 -73,1

= 8,50 -79,6 -86,7 -93,8 -101,0 -108,1

S 9,00 -106,7 -115, 8 -124,9 -134,0 -143,2

S 9,50 -133,8 -144,9 -156,0 -167, 1 -178,2

;ﬁ 10, 00 -160, 9 -173,9 -187,0 -200, 1 -213,2
10, 50 -187,9 -203,0 -218,1 -233,2 -248,3

3 11,00 -215,0 -232,1 -249,2 -266, 2 -283,3

=

E

S

=

™

S

=

S

=

= /lucm

< UBAN. 418422.092 P3
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6.7 Tabnuua 3HayeHuit noTeHumana anexkTpoaos IMc-KN3-H-7, 3Mc-KN3-H-7x
C KoOpaMHaTamu M30MoTeHumanbHon To4kn pHu = 7, 00;

= - 25 vB

3Ha4yeHne noTeHunana npu nwboit TemnepaType B Anana3oHe oT 0 po 100 °C
ONpenenseTcs ypaBHEHUEM:
= En - (54,197 + 0,1984 t) x (pH - pHwn),

roe

pHu,

t - Temnepatypa pactsopa, °C;
EM - HOMMHANbHbLIE 3HAYEHWS KOOPAMHATH M30MOTEHUMANbHON TOY-

KW 9N1eKTPOo40B, COOTBETCTBEHHO, pH, MB.

pH MoTeHupan aneKTPOAHOW CMCTG?% (EEC?B) npu TemnepaType pacTBopa
0 20 20 | 60 80 100
0,00 354,4 382,2 409,9 437,7 465,5 493, 3
0,50 327,3 353,1 378,9 404,7 430,4 456, 2
1,00 300, 2 324,0 347,8 371,6 395,4 419, 2
1,50 273,1 294,9 316,7 338,6 360, 4 382,2
1,68 263,3 284, 4 305,5 326,7 347,8 368, 9
2,00 246,0 265, 8 285,7 305,5 325,3 345,2
2,50 218,9 236,7 254,06 272,5 290, 3 308, 2
3,00 191,8 207,7 223,5 239,4 255,3 271, 1
S 3,50 164,7 178,06 192,5 206,4 220,2 234, 1
S 4,00 137,6 149,5 161,4 173,3 185,2 197, 1
- 250 | 10,5 120, 4 130, 3 140, 3 150, 2 160, 1
§ 5,00 83,4 91,3 99,3 107,2 115, 1 123,1
< 5,50 56,3 62,2 68, 2 74,2 80, 1 86, 1
S 6. 00 29, 2 33,2 37,1 41,1 15,1 19,0
> 6, 50 2,1 4.1 6,1 8,1 10,0 12,0
2 7,00 -25,0 -25,0 -25,0 -25,0 -25,0 -25,0
= 7,50 -52,1 -54,1 -56, 1 -58,1 -60,0 -62,0
E 8,00 -79,2 -83,2 -87,1 -91,1 -95,1 -99,0
= 8,50 -106, 3 -112,2 -118,2 -124,2 -130, 1 -136, 1
gt 9,00 -133,4 -141,3 -149, 3 -157,2 -165, 1 -173,1
9,50 -160,5 -170,4 -180, 3 -190, 3 -200, 2 -210, 1
§ 10, 00 -187,6 -199,5 -211,4 -223,3 -235,2 -247,1
? 10, 50 -214,7 -228,6 -242,5 -256,4 -270,2 -284,1
§ 11, 00 -241,8 -257,7 -273,5 -289,4 -305, 3 -321,1
S
=
= /lucm
< UBAN. 418422.092 P3
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5.8 Tabnuua 3Ha4veHuin noTeHunana anekTpopoB 3Mc-KMN3-B-7, 3Mc-KMN3-B-7x

C KoOpAaMHaTaMmum M30MnoTeHumanbHOM To4kn pHu = 7,00;

En

- 25 vB

3Ha4yeHnMe noTeHunana npu nwboit TemnepaType B Anana3oHe oT 0 po 120 °C
ONpenenseTcs ypaBHEHUEM:

roe

pHu,

KW 9NeKTPO40B, COOTBETCTBEHHO pH, MB.

E=En- (54,197 + 0,1984 t) x (pH - pHwn),
t - TemnepaTypa pactsopa, °C;
EM - HOMMHANbHbLIE 3HAYEHWS KOOPAMHATH M30MOTEHUMANbHON TOY-

pH MoTeHupan aneKTPOAHOW CMCTG?H (E,C?B) npu TemnepaType pacTBopa
t , o
0 20 40 60 80 100
0,00 354,4 382,2 409,9 437,7 465,5 493, 3
0,50 327, 3 353,1 378,9 404,7 430, 4 456, 2
1,00 300,2 324,0 347,8 371,6 395,4 419, 2
1,50 273,1 294,9 316,7 338,6 360, 4 382,2
1,68 263, 3 284, 4 305,5 326,7 347,8 368, 9
2,00 246,0 265, 8 285,7 305,5 325,3 345,2
2,50 218,9 236,7 254,6 272,5 290, 3 308, 2
3,00 191,8 207,7 223,5 239,4 255,3 271, 1
3,50 164,7 178,6 192,5 206,4 220,2 234,1
4,00 137,6 149,5 161, 4 173,3 185,2 197,1
4,50 110,5 120, 4 130, 3 140, 3 150, 2 160, 1
2 5,00 83,4 91,3 99,3 107,2 115,1 123,1
S 5,50 56, 3 62,2 68, 2 74,2 80, 1 86, 1
S 6,00 29,2 33,2 37,1 41,1 45,1 49,0
< 6,50 2,1 4,1 6,1 8,1 10,0 12,0
— 7,00 -25,0 -25,0 -25,0 -25,0 -25,0 -25,0
7,50 -52,1 -54,1 -56, 1 -58, 1 -60,0 -62,0
@; 8,00 -79,2 -83,2 -87,1 -91,1 -95,1 -99,0
© 8,50 -106, 3 -112,2 -118, 2 -124,2 -130,1 -136,1
= 9,00 -133,4 -141,3 -149,3 -157,2 -165, 1 -173,1
o 9,50 -160, 5 -170, 4 -180, 3 -190, 3 -200, 2 -210,1
= 10, 00 -187,6 -199,5 -211,4 -223,3 -235,2 -247,1
< 10, 50 -214,7 -228,6 -242,5 -256,4 -270,2 -284, 1
3 11,00 -241,8 -257,7 -273,5 -289,4 -305,3 -321,1
z 11, 50 -268,9 -286,7 -304,6 -322,5 -340,3 -358,2
- 12,00 -296,0 -315,8 -335,7 -355,5 -375,3 -395,2
12, 50 -323,1 -344,9 -366,7 -388,6 -410, 4 -432,2
2 13, 00 -350,2 -374,0 -397,8 -421,6 -445,4 -469, 2
§ 13, 50 -377,3 -403,1 -428,9 -454,7 -480, 4 -506, 2
< 14, 00 -404,4 -432,2 -459,9 -487,7 -515,5 -543,3
=
S
=
= /lucm
< UBAJT. 418422.092 P3
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5.9 Tabnuua 3Ha4veHuin noTeHunana anexkTpopoB 3Mc-KMN3-F-7, 3Mc-KN3-F-7x

C KoopauMHaTamMuM M3onoTeHunanbHon Touku pHu = 7,00;

En = - 25 vB

3Ha4yeHnMe noTeHumana npu nwpboi Temnepatype B Anana3oHe oT 0 go 80 °C on-
PEeOenaeTCs ypaBHEHWEM:
E=En- (54,197 + 0,1984 t) x (pH - pHwn),

roe

pHu,

t - TemnepaTypa pacTBopa,
EM - HOMWHANbHbHE 3HAYEHWH KOOPAMHATH M30MOTEHUMANbHON TOY-

OC;

KW 9NeKTPOA0B, COOTBETCTBEHHO, pH, MB.

pH MoTeHupnan aneKTPOLHOW CMCTG?% (EEC?B) npu TemnepaType pacTBopa
0 20 40 60 80
1,00 300, 2 324,0 347,8 371,6 395, 4
1,50 273, 1 294,79 316, 7 338,6 360, 4
1,68 263,3 284, 4 305,5 326,7 347,8
200 246,0 265, 8 285,7 305, 5 325, 3
2 50 218,9 236, 7 254,6 272,5 290, 3
3,00 191, 8 207,7 223,5 239,4 255, 3
3,50 164,7 178, 6 192,5 206, 4 220, 2
_ 4.00 137,6 149,5 161, 4 173,3 185, 2
S 4,50 10,5 120, 4 130,3 140,3 150, 2
3 5.00 83,4 91,3 99,3 107, 2 115, 1
= 5.50 56, 3 62,2 68,2 74,2 80, 1
- 6. 00 29,2 33,2 37,1 41,1 45, 7
3| 6. 50 2,1 41 6, 1 8,1 10,0
a 7.00 25,0 25,0 25,0 25,0 25,0
i; 7.50 52,1 54,1 -56, 1 -58, 1 -60,0
< 8. 00 ~79,2 -83,2 ~87, 1 ~91, 1 ~95, 1
- 8,50 -106, 3 -112,2 118, 2 124,72 130, 1
- 9,00 133, 4 141,73 -149,3 157, 2 165, 1
- 9,50 60,5 370, 4 180, 3 190, 3 200, 2
10, 00 -187,6 199, 5 21,4 -223,3 -235,2
S 10, 50 —214,7 -228,6 ~242.5 -256, 4 -270,2
§ 11,00 -241,8 -257,7 -273,5 -289, 4 -305,3
S
=
S
=
> /ucm
< UBAN. 418422.092 P3
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MpunoxeHune B

(oba3aTenbHoE)

Tunbl pasbemoB, YCTaHaBNMBAEMbIX Ha 9NeKTPO/b

Tabnuua B1
NcnonHeHune Tun pasbema YcnoBHoe NnvHa
anekTpoaa obo3Ha4veHne pasdbema (R) |kabens,
CM
IMc-KMN1-H-A R1 220
INC-KMN1-B-A (pBa kabenbHbiX HaKOHEYHMKa) 180
AMc-KN1-F-A 140
100
80
R3
(pa3bém HaloHeTHOro Tuna)
R14 10
(pa3béM rHesno
6aoHeTHOro Tuna)
R11
SHC-EHE-E-Q (pa3bém 6aitoHeTHOro TUna 290
C_ -—RK -
SMo-KM2-F-A n Bunka NP-113) 180
3MNc-KM3-H-A 140
3Mc-KN3-B-A 100
AMc-KN3-F-A 80
R13
(pa3bém HaloHeTHOro Tuna
n podetka PCATB C KOXyxoMm)

MpumeyaHue - [lonyckaeTca M3roTOBMEHME SNEeKTPOJOB C ANMHOM Kabens, OTany-

HOM OT ykasaHHoW B Tabnuue B1, Ho He Gonee 300 cm.
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