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1 OMWCAHNE 1 PABOTA

1.1 HazHa4deHue

1.1.1

9NneKTpoabl noTeHunomeTpudeckne creknaHnsie 3Mc-KI (komOuHmpo-

BaHHbIE HDOMHMHGHHHG) npegHa3Ha4eHs On4 ﬂp@O@paSOBaHMﬂ aKTUBHOCTWN MOHOB BO-

popopa (3HadeHusa pH) BOAHBIX PacTBOPOB W NMynbn (KpoOME pPacTBOPOB, COAEpXalmx

GTOPUCTOBOAOPOAHYI KMCNOTY MNM €e CONM W BewecTBa, obpasywuye ocagku wam

MIEHKN Ha NOBEPXHOCTW 3NeKTponoB, 3d WMCKIMOYEHWMEM 31EKTPOLOB nenonHeHnin Jllc-

KIM1-F n 9Mc-KMN2-F) B 3HA4eHUA 3NEKTPOABUXYIEN CUIbI.
HasHa4eHne 1 KOHCTPYKTUBHbHE O0COOEHHOCTU 3N1EKTPOAO0B NpUBEAEHb B Tab-

nmue 1.

Tabnuua. 1

YcnoBHoe

0003Ha4eHne

9N1eKTPoaa

HasHadeHne

KOHCTpYKLMS

AMc-KN1-H-4(7)
AMc-KM1-B-4(7)

0bwero HasHa4eHud

AMc-KN2-H-4(7)
AMc-KN2-B-4(7)

BCTPOEHHbIN 3NeKTPo, CPaBHEHUd -
OIHOKJIYEBOW HENepesanoHAeMbIn

BCTPOEHHLI 31eKTPOL, CPaBHEHUS
— O[HOKJI4EBON HEnepesanoHAEMbIN

BcTpoerHbii TepmopaTynk Pt 100 mnm
Pt 1000

O
S » »
S alc-KN1-H-6 Ana aBTOMATUYECKMUX CTaHUWUIA | BCTPOEHHLIM 31EKTPOL CPpaBHEHUS
- 0bpaboTku Boab Swen-tec, — O[JHOKJI0HEBON HEnepe3anonHaembli
- Etatron, Bayrol v aop.
S AMc-KMN1-F-4(7) BCTPOEHHbI 9NeKTPOL CpaBHEHUS
= NpenrasHadeHs Ans paboTs B |-_OAHOKMYEBOW HENepesanonHaeHbi
S Allc-KN2-F-4(7) |pacTBopax, cogepxaunmx ®To- |BCTPOEHHbIN 3NEKTPOL CPaBHEHWS
= PUCTOBOLOPOAHYI0 KMCNOTY OOHOK/YEBOW HEnepesanoHAEMbIN
= Min ee conn BecTpoeHHsii TepmogaTynk Pt 100 mu
- Pt 1000
S AMc-KMN3-F-7 [lonumepHbii Kopnyc ¢ pe3b0oil.
= AMc-KMN3-H-7 na HenocpeacTBEHHOM yCTa- |BCTPOEHHbIM 9N1eKTPOd CPaBHEHUS —
Q IMe-KN3-B-7 HOBKM B TpybONpOBOAH. OAHOK/IHYEBOW HenepesanonHAEeMbli
3 o
. PexomeHayioTcs gnsa paboTwl B | BcTpoeHHbn Tepmopatyuk Pt 100 wiu
E CUNIBLHO 3arpA3HEHHHX CPeAax |py 1000

lpyumevaHve - H, B vam F - mapka ctekna (H - HM3KOOMHOE, B — BbLICOKOOM-
9 Hoe unuv F — QTOpOyCTOMYMBOE):
S 4 (6,7) - KOO W30MOTEHLUMANBLHON TOYKMN.
3
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1.2 TEXHWHECKNE XAPAKTEPUCTUKN

1.2.1 llapamMeTpb aHanM3npyemon cpemb:

- naBneHne oT
6,1 krc/cm?)

muHyc 90 po e 600 klla (ot wmuHyc 0,9 po niwc

- cogepxaHne OTOPUCTOBOLOPOOHOW KWUCNOTH AN  3NEKTPOAOB  WUCNONHEHWN
Nc-KN1-F, 3Mc-KN2-F v 3Mc-KN3-F gonxHo ObTb He 0Oonee:

- pH =2 npn t =20 °C
3npu t =20 °C
4 npu t = 20 °C

- pH
- pH
- pH

>

5 KoHueHTpauwsg HF He HopmupyeTcd.

- [ManasoH TemnepaTtyps npuBefeH B Tabnuue 2.

1.2.2 JInHenHbin

HF < 300 obvemHas nong, MAH
HF < 1000 obbemHas pong, MﬂH’ﬂ

HF < 6000 obbemHas nonq, MAH

oVanas3oH  BOAOPOAHON XapakTepUCTUKW 8NeKTPOAOoB Mnpu

0,1 monb/oM® KOHUEHTpPAUMW MOHOB HATPUS B W3MEPIEMOM PACTBOPE MNPUBEAEH B

Tabnvue 2.
Tabnuua 2
JIVHEMHBIM OMana3oH BOLOPOAHOM XapakTepu-
CTWKM, pH npu Temnepatype
25 °C 80 °C Hanbonbluen
naboyel TemnepaTypa aHa-
YcnosHoe 0003Ha4eHme . . M3MPYEMOV CPEA!,
€b] - O * -~ QO - -~ O C
- @O O O - O O - O O
o O = O T O [ O O T
€ o O T O O O T O O O T O
T O X = T O X = T O X =

9 X o X 5 o x = Q
™ X O O O X O O O X O O D
S I T o T E\e)] o T p\e)] o T
- Jlc-KMN1-H-4
S 9Nc-KN1-H-6 0 |12 0 | 9] 0 8 ot 0 no 100

allc-KMN1-H-7
S ANc-KN2-H-4
;; ANc-KN2-H-7

Jlc-KN3-H-7
3
S Jlc-KN1-B-4
= dlc-KN1-B-7 0 14 0 10 0 9 ot 20 po 100
§ Jlc-KN2-B-4
= Jllc-KN2-B-7
3 3MNc-Kn3-B-7 oT 0 go 120

dlc-KMN1-F-4 1 17 - - 1 9 or 0 po 80
§ dlc-KN2-F-4
: Alc-KMN1-F-7
< dlc-KN2-F-7
= allc-KMN3-F-7
S
=
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1.2.3 KpyTn3Ha BOAOPOOHOM XapaKTEPUCTUKW 3NEeKTPOLOB B JIMHEWNHOW 4acTw
Kpvow (St, mMB/pH) pgonxHa ObTb No abCONNTHON BENUYMHE HE MeHee:
- 0,985 npw BhHNycke 13 NPOM3BOACTBA;
- 0,98 BO BpemMda BCEro cpoka xpaHeHud;
- 0,975 nocne 500 4 paboTh;
- 0,975 nocne 1000 4 paboTs
0T 3Ha4eHud, pPacCcymTaHHOro no ¢Gopmyne:

St = - (54,197 + 0,1984 1), (1)
roe t - TemnepaTypa aHanusupyemon cpegs, °C.
MpuvedaHne - KpyTu3Ha BOAOPOAHOW XapaKTEepUCTUKM B NMHENHOW 4acTu
KpVWBOW No abCoNTHOW BennyuHe [onxHa ObTb He meHee, MB/pH:
npu Temnepatype 0 °C 53,0;
npu Temnepatype 20 °C 57,0;
npu Temnepatype 95 °C 71,0.

1.2.4 ToTeHuvan anekTponoB B OydepHoMm pacTtsBope (Eu, MB) npw Bonycke
M3 NpOW3BOACTBA HE OTKNOHAeTCH 0Oonee 4em Ha + 12 MB OT pacd4eTHOro 3HauyeHus
noteHunana (Ep, MB), onpepensemoro no ¢opmyne

Ep = En + St (pH, - pH,), (2)

roe En, pH, - HOMMHANbHbIE 3HAYEHWS KOOPAMHAT W30MNOTEeHUMabHOW TO4YKM
SNEeKTPOAHON CUCTEMbl, COOTBETCTBEHHO, MB, pH;

ST - KpyTM3Ha BOLOPOOHOW  xapakTepucTuku npu  TemnepaTtype t, pac-
cumTaHHaa no dopmyne (1), mB/pH;

pH, - 3HadeHue pH OybdepHOro pacTsopa npu TemnepaTtype t, pH;

)
(§ OTKNOHEHWE MNOTEeHUMana dNeKkTPOAOB OT PACHETHOrO 3HAYEHWT He MNPEBLIAET:
> + 15 MB BO Bpems xpaHeHus Ha NpeanpuaTun-n3roToBUTENE;
S + 20 MB BO Bpema XxpaHeHus y notpedunTens;
S + 30 mB nocne 500 4 paboTs.
S Tabnuubl pacHeTHBX 3HAYeHUIt noTeHUvana 3NeKTPOAHbIX CUCTEM MNpU pasnny-
= HbIX 3HA4YeHUaX PH u TemnepaTtypbl pacTBopa NPUBEAEHL B MPUIOXEHUN b.
> 1.2.5 HOMMHaANbHbIE 3HAYEHMST KOOPAMHAT WM30MOTEHUMANbHBIX TOYeK:
S - pHu = 4,00 pH Ev = 0 B
i: ona anekTponos ucnonHeHun Mc-KMN1-H-4, 3Mc-KN1-F-4, 3Mc-KMN1-B-4,
iy
z aNc-KN2-H-4, OMc-KN2-B-4, dMc-KN2-F-4;
E - pHn = 6,70 pH En = 18 mB
oNg 9nekTponoB wenonHernn 3Mc-KN1-H-7, 3Mc-KMN1-F-7, 3lc-KN1-B-7,
O
S Mc-KN2-H-7, 9Mc-KN2-B-7, 9Mc-KN2-F-7:
. ~ pHu = 7,00 pH Fu = - 25 MB
)
= ong anekTponos wenonHernin 3Mc-KMN3-H-7, 3Mc-KN3-B-7, 3Mc-KMN3-F-7.
,§ - pHu = 6,00 pH Ev = - 18 MB ana anexktpogos ucnonHernsa 3llc-KM1-H-6.
=
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[lodn v dama

OTKNIOHEHWE 3HA4YeHW KOoopaMHATH pPH, OT HOMWHANBHOTO HE NPEBLIWAET:
- 0,3 pH npu BbNycke M3 NPOM3BOACTBA;
- 1 0,6 pH npn nocrnenywwwx nocne BbiMycka M3 NPOM3BOACTBA MPOBEPKAX.
OTKNOHeHMe 3Ha4eHWd KoopanHaTs E, 0T HOMMHANBLHOrO He npesblwaeT * 25 B
npu BbiNycke n3 npowussoacTea v = 50 MB BO Bpema BCEro cpoka xpaHeHud.
1.2.6 [abapuTHbe pasmepdl 9nekTpogos ucnoaHewnun 3Alc-KN1 u 3Mc-KM2,
He Gonee, MM:
AMamMeTp NOrpyxHOM YacTu - 12;
AnvHa 0e3 ydeTa ANVHb BLIBOAHOTO Kabens - 160.
[abapuTHbe paamepb anekTpoaos ucnonHenua Olc-KMN3, He Oonee, MM:
AMaMeTp MNOrpyxHOM 4acTu - 12;
onviHa 0e3 y4eTa AVHb BHBOAHOTO Kabend - 245.
MpumedaHne - o TpeboBaHWi NOTPEOUTENs 3NeKTPodb MOryT ObTb M3roTOB-
neHbl ¢ rabapuTHbIMM pasmepamn U MacCoWn, OTAUYHBIMU  OT NPUBEAEHHbIX.
1.2.7 Macca anekTponoB wenonHeHnin IMc-KMN1 n 3Mc-KMN2 ¢ kabenem OanHom
220 cm He bonee 90 r, anekTpopoB wcnonHexnusa IMc-KMN3 - 250 r.
1.2.8 OnekTpofbl M3rotaBaueanTcd C [AAMHOM BbBOAHOrO kabens oT 80 [0
220 cm (pnuHa kabena onpepenseTcsa npu 3akase. Ecnu npu 3akase gnvHa He
Obina OrosopeHa, TO ANeKkTPoas nocTasnsTcsa ¢ kabenem ganHon 220 cm).
1.2.9 3nekTpodb BHMNYCKANTCA C  PasNU4YyHbMKM - TunaMu  NPUCOEANHUTENbHbIX
pa3beMoB (CcM. npunoxeHwe B). Tun pasbema BHOMpaeTcst npu 3akase.
1.2.10 Mpepens aneKTpu4eckoro CONpoTUBNEHUA CTEKIAHHOTO 3N1eKTpoaa npu
TemnepaTtype 25 °C  npuBeneHo B Tabnuue 3.
Tabnnua 3

YcnoBHoe 0003Ha4veHve dnekTpuyeckoe ConpoTuBaeHUE
CTEK/AHHOr0 anexkTpoaa, MOm

3MC-KM1-H-4, Mc-KN1-H-7
3Mc-KN1-H-6 ot 50 no 250

AMc-KM2-H-4, 3Mc-KM2-H-7
AMc-KN1-B-4, 9Mc-KN1-B-7

SMc-KN2-B-4, 9Nc-KN2-B-7 ot 500 po 1000

3Mc-KN1-F-4, 9ANc-KN2-F-4

3Mc-KN1-F-7, 3Mc-Kn2-F-7 o1 250 no 1000
MNc-KN3-F-7
IMc-KMN3-H-7 oT 40 po 250
3MNc-KMN3-B-7 oT 300 10 1000

1.2.11 OnekTpu4eckoe CONpPOTMBIEHUS BCMNOMOTraTeNbHOrO 31eKTpoaa npw
Temnepatype 25 °C pomxHo OubTb He Oonee 20 KOw.
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1.2.12 9neKTpu4eckoe CONPOTUBNEHME W30NALMM 3NEKTPOOOB C 9KPAHMPO-
BaHHHIM Kabenem mnuron 220 cm nHe mernee 10" Om npu Temnepatype (20 £ 5) °C
W OTHOCUTENBLHOW BRaxHocTu He 0onee 80 %.

1.2.13 9nexkTpoas OTHOCATCH K HEBOCCTAHABAMBAEMbIM, OOHOQYHKLMOHAb-
HbIM VM3OEeNNaM C eCTECTBEHHO OrpaHWYeHHbM CPOKOM CAyxObl, 3aBUCAWMM OT YCNO-
BV akcnayaTauuy, TpeboBaHWd K HAAEXHOCTM KOTOPHX YyCTaHaBAMBawTCs B COOT-
BeTcTBMM ¢ [OCT 27883-88.

1.2.14 BepoaTHocTb Oe30Tkas3Hon paboTh anekTponos 3a 1000 4 cocTas-
ndet He mexHee 0,95.
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1.3 KOHCTPYKUWUS W NPUHUNN LEWCTBNA
1.3.1 KOHCTPYKUMSA SNEKTPOLOB

1.3.1.1 3nexkTpoas wcnonHerns 3Mc-KMN1 odbeanHANT B 0[HOM KOpnyce CTek-
NAHHBIN (M3MEPUTENbHLIN) 3NEeKTPOA U 9nekTpond (BCNOMOraTenbHbli) CpaBHEHUS .
9nexkTpoap ncnonHeHnin dlc-KN2 n 3Mc-KMN3 obbegnHanT B OAHOM KOPMyce CTek-
NAHHBIA  (M3MEPUTENbHbIN)  3NeKTPOd, 9NeKkTpon cpaBHeHns n TepmopgaTymk (Pt-100 wnu
Pt-1000). 3710 Haunydwwit BapuaHT anexkTpopa Ans paboTh Npu NEepemMeHHon TemnepaTy-
pe, T.K. OfMHaKoBag TeMmnepaTypHas WHEPUMOHHOCTb WM3MEHEHUSI XapakTepuCTUKK 3JeK-
Tpopa v TepMoaaTyvka CnoCOOCTBYET CHUXEHMI0 NOrPEeWwHOCTY U3MEepPEeHns.

KOHCTPYKUMS 3NeKTPOAOB NpuBeeHa Ha pucyHke 1.

1.3.1.2 Kopnyc anektpofa npeactaBndeT co00M CTEKNAHHYn Tpyoky. Ax-
TUBHOW 4aCTblo 3eKTpoha 9BNAETCH 4yBCTBUTENbHAA MemOpaHa M3 CheunanbHoro
3NIEKTPOAHOI0 CcTekna. BHYTpeHHAd NonoCTb 3anojiHeHa 3NeKTponnToMm. B anexkTpo-
ANT NOTPYXEH XN0pCepebpsaHbii KOHTAKTHbIA NONYyaNeMeHT .

B onekTponb BCTPOEH OOHOKMOYEBOW HEMNepesanoHaeMuli 31eKTPoa CpaBHe-
Hus. Y anekTpoaoB ucnonHeHun 3lc-KN1 n 3lc-KMN2 ceepxy anekTpona CpaBHEHUS
HaxoouTca xaopcepebpsHblil nonyanemeHT. CBA3b MNOMyaneMeHTa C PacTBOPOM X0pU-
CTOr0O Kanug, 3anonHAnWyMmM KOPnyCc 371eKTpona CPaBHEHUH, OCYUECTBASETCH N0 Hu-
T, obecneyuBanuei nogbem pacTsBopa B NONOCTb MOMYINEMEHTA.

Y anekTpopos ucnonHenua 3lc-KMN3 xnopcepelbpsaHbii NonyanemMeHT anekTpoja
CpPaBHEHMS PacnoNoXeH pPaaoM C Y4YBCTBUTENbHOM MemOpaHoi. CBA3b xnopcepedpsaHo-
ro MNONyaseMeHTa C pacTBOPOM XJOPUCTOTO Kanug, 3anofiHgoWMM KOpnyc 9nekTpona
CpaBHEHNA, OCYWECTBAAETCH N0 NEKTPONUTUHECKOMY KITIOYY .

1.3.1.3 [ln9 ycTaHOBKM B apMaTypy W3MEepuUTEenbHOro npubopa anekTpoms
nenonHeHnin 3Mc-KN1 un 3Mc-KN2 KoMNnekTynTcs ABYMA PE3UHOBLIMU KOMbLAMK.

Ans ycTaHoBKW B apmaTypy npuOOPOB Ha KOAMNA4oK 3NeKTPOLOB WCNOAHEHUS
9MNc-KMN3 ycTaHoBNeHa nnacTmaccosas BTynka ¢ peasbbon M20x1,5-8g.

1.3.1.4 [Ing noakno4eHns onekTponos K npubopam WCnonb3yeTcs 9KpaHWpo-
BaHHHM kabenb ¢ pasbémoM. [AnuHa kabend moxeT ObTb oT 80 go 220 cm. [nuHa
kabens onpependeTcyd nNpu 3akase.

JlonyckaeTcst 3roToBAEHNE 3NEKTPOAOB C AMHOM Kabens, OTNWYHOW OT yKa-
3aHHON B npunoxeHwn B, Ho He Oonee 300 cw.

1.3.1.5 Ing obecneyeHns BO3MOXHOCTU MOAKMNYEHUST K pa3au4HbIM NprvbopaM anex-
TPOAbl BHIMYCKATCA C pasdnuyHbiMM TUNaMyM NPUCOEOVHNTENbHBIX Pa3dbeMOB. BapwaHTbl npume-
HAEMbIX PA3bEMOB B 3aBMCUMOCTU OT WCMNONHEHWS 3N1EeKTpoda NPUBELNEHb B NPWIOXEHWN B,

Tun NpuCoeanMHNTENBHOTO padbemMa ONpPefenseTcd npu 3akase.
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1.3.2 lpuHumn gencTeus

1.3.2.17 TIOTEHUMOMETPUYECKMI METOA W3MEPeHUd OCHOBaH Ha WCNoMb30BaHWE
3aBUCUMOCTU S3NEKTPUYECKOro curHana (norteHumana) M3MEPUTENbHOMO deKkTpoga OT
coCTaBa aHanu3upyeMmoro pacTsopa.

loTeHunan M3MepPUTENbHOr0 3NEKTpoda 3aBWCUT OT COAEPXaHWs WOHOB BOAO-
pojla B pacTBOpe M MNOAYMHAETCH ypaBHEeHuMi HepcTa:

E=E0+ S 1ga (3)
roe S - KpyTu3Ha BOAOPOOHOW XapakTEPUCTUKW;

Eg — noTeHusan anekTpooHoi cucTems B pactsope ¢ lga,= 0, wmB;

a — aKTWBHOCTb MOHOB BOAOPOAa B pacTBOPE.

1.3.2.2 Tlpn NOrpyxeHnn snekTpoga B KOHTPOMMPYEMbI PacTBOP, Mexay no-
BEPXHOCTbI0 YYBCTBUTENbHOM MeMOpaHb W3MEPUTENbHOIO 3NEKTPOAa W U3MEPTEMbIM
PacTBOPOM MPOUCXOAUT OOMEH MOHamu, B pPe3yNbTaTe KOTOPOro BO3HMKAET PA3HOCTb
NOTEHUMANoB, MNponopunoHanbHaa BenvynHe pH pacTBopa. PasHOCTb NOTEHuManos
MEX[Y M3MEPUTENbHEM 3NEKTPOAOM W 3NEeKTPOLOM CpaBHEHUs (noTeHuman nochenHero
HE V3MEeHSeTCs OT BeaudYMHb pH) nogaeTcs Ha BbiXOQ M3MepuTenbHoro npeobpas3oBaTend.

1.3.2.3 Pa3HOCTb MOTEHUMANOB NIMHENHO 3aBUCUT OT nOorapndMa akTUBHOCTY
MOHOB B PACTBOPE M OT TemnepaTypbl KOHTPOAMPYEMOro pacTBopa.

I3aMeHeHne TemnepaType pacTBOpa BAMAET Ha KPYTW3HY BOLOPOAHON XapakTe-
PUCTWKK BM1eKTpoaa.

1.4 MAPKWPOBKA

1.4.1 Ha Tabnuyke anekTpoga [OMXHO ObTb yKa3aHo:

O

S

2 - yCchoBHOE 0003Ha4yeHune anekTpona;

> - TOBapHbLI 3HAK MPEeanpPUATUS-U3rOTOBUTENA;

§ - 3aBOACKOM MNOPSAOKOBBLI  HOMED MO CUCTEME HyMmMepauunm npesnpuaTug-

= N3FOTOBUTENS;

S - KoopamHaTa M30MoTeHUWanbHOW TOYKM pH,;

:\ v

© - TemnepaTypa aHanv3umpyemon cpesl:;

= - 3Hak yTBepxgerHua tuna no P 50.2.009-94;

E - paTa Bbinycka (NOpsaaKoBHI HOMEP Mecdua U roj);

= - UBSINT. 418422087 TY.

E 1.4.2 lpndTsl, nNpPUMEHSEMbE AR MApPKWPOBKM, [OOMKHb COOTBETCTBOBATH

* [OCT 26.020-80 » depTexam npeanpuaTua-n3rotToBuTend. 1.4.3 9NeKTpoob Mapku-

]

2 pyiTca nobbM cnocobom, obecneymsBanliyM 4eTKOCTb M COXPAHHOCTb MApKMPOBKK B
TeyeHne BCEero cpoka ChnyxOb 8nNeKkTpoaa.

- 1.4.4 Ha 3TukeTke NepBuMYHON ynakoBKW [OAXHO ObTb yKa3aHo:

= o

S - HaMMEHOBAHWE 1 TOBAPHbLIM 3HAK NPeanpUaTUSA-U3roTOBUTENS;

= - HaUMEHOBaHWe uNu yCoBHOE 0003Ha4eHMe SNeKTPO[OB;

'§ - paTa Bbinycka (TONbKO ANA eOUHUYHOW YNaKOBKW);

=

<
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=)
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- KONMMYECTBO M 3aBOACKME MOPAOKOBbE HOMEpa 31eKTPoaoB (Mnpu ynako-
BbIBAHUW TPYNMbl 31EKTPOLOB);

TeMmnepaTypa XpaHeHus 1 TPaHCNopTUPOBaHWA;

wramn OTK;

WBAN. 418422.087 TY (TONbKO ANA €AMHUYHOW YyNakoBKN).
1.4.5 TpaHcnopTHas MapkupoBka Ao0MKHa ObTb HaHeceHa HenocpeacTBEHHO
Ha Tapy.
1.4.6 MapkupoBKa TpaHCNOPTHOM  Tapbl JO/IXHA  COOTBETCTBOBATb
[OCT 14192-96, 4epTexam nNpeanpuATUS-U3roToBUTENT M UMETb MaHWUMYNALVOHHbIE
3Haku: “XPYMNKOE. OCTOPOXHO™; “BEPEYL OT BJIATW”, “BEPX”, “TPAHCINOPTWUPOBATbH
[PV TEMNEPATYPE HE HWKE MUHYC 25 °C”.
1.4.7 TpaHcnopTHas MapkupoBka [OSkHA COAepxaTb:
a) OCHOBHbE HaAmMcK C ykKasaHweMm HauWMEHOBaHWS rpy30nofyyaTend, Haume-
HOBaHME MyHKTa HA3HAYEeHUS;
0) [OONOMAHUTENbHBE HAANMCKM C yKa3aHUMeM HauMeHOBaHUs rpy300TnpaBuTens,
HaVMEeHOBaHME MyHKTa OTNpaBfeHus, HaanuMcy TPaAHCMOPTHLIX OpraHn3aumni;
B) WHGOPMALMOHHLIE HAAMMCK C yKal3aHwem MaccChl OpyTTO WM HETTO B KWUMO-
rpammax, rabapuTHbX pasmMepoB B caHTumeTpax (AJvHa, WUpPWMHA, BHCOTA);
) 3HA4YeHne MUHMMANbHOM TeMmMnepaTypb TPaHCMOPTUPOBAHMUA .
YKagaHHbe Haanucu [OOMKHb HAHOCWTbCHA HEMNoCPeACTBEHHO Ha TPaHCMOPTHYI0
Tapy metomom wtemnenesanust amaneio HU-25 TOCT 5406-84. Hapgnucu HaHOCUTbL Ha

§ Kax[oe rpy3oBOe MECTO B JIEBOM BEPXHEM Yray C ABYX CTOPOH.

=)

= 1.5 YMNAKOBKA

S

= 1.5.1 3nekTpoap ynakoBaHb B TPaAHCMOPTHYI Tapy COriacHO 4epTexaM npeg-
- NpUATUA-N3TOTOBUTENS.

E% 1.5.2 YnakoBka anekTponoB ocyuwecTeagnTcd B coorseTcTBuMn ¢ FOCT 9.014-78
. ONA YCNOBMI TpaHcnopTupoBaHua 3 1 xpaneHua 1 no TOCT 15150-69.

S BapunaHT BHyTpeHHen ynakoBku BY-1 no FOCT 9.014-78.

I

= 1.5.3 B kaxayw ynakoBkKy C anekTpojamu [OxeH ObTb BAOXEH nacnopt no
< FOCT 2.601-2006 » ynakOBO4YHbLIA NIUCT, COOEpxawui cnepyowne CBEOeHUs:

5 a) TOBapHbIA 3HAK NpeanpuaTua-nu3roToBUTENS;

§ 0) HawMeHoBaHMe KU 0003HA4YeHWe 3NeKTPOonOB;

= B) [aTy YynaKOBKW;

. r) NOANMUCbH W WTaMn OTBETCTBEHHOrO 3a ynakoBky u wramn OTK;

§ ) Maccy HeTTO W Maccy OpyTTo.

> 1.5.4 TpaHcnopTHaa Tapa AonaxHa ObTb onnombuposaHa nnombamu OTK B

§ COOTBETCTBMM C 4YepTexamn npeanpuaTus-n3roToBuTend.

=
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2 VCNONB30BAHNE MO HASHAYERWIO

2.1 9nekTpoap He TpebywnT ANWTENbHOW NOATOTOBKM M NOCTABAAOTCSH FOTOBbI-
MW K 3KCnyaTauun.

2.2 YCTaHOBKA 3MEKTPOLOB B apmaTtypy NpoOv3BOAMTCH COMNacHO PYKOBOACTBY
no akcnayatauun Ha npubop.

2.3 Tlpy NoArOoTOBKE S8MEKTPOAOB K aKCNayaTauun nocrie TpaHCnopTupoBaHUA,
B0 HaxOAMBWMXCH B YCAOBUAX, PE3KO OTAvYanumxcs oT pabodnx, HeobXoauMmo Bbl-
nepxatb wmx npu temnepatype (20 £ 5) °C B Teyerune 24 4.

2.4 NopgrotoBka kK paboTte

2.4.17 J3BNe4Yb aneKkTpon M3 ynakoBKu.

2.4.2 YoeonTbCca B OTCYTCTBUM MEXaHU4eCKux NOBPEXAEHUA anekTposa U
NPUCOEAVHNTENBHOO Kabens.

2.4.3 CHATb C 3neKTpofa 3aunTHbBIA KOMNa4ok.

2.4.5 BbIMOYNTBE MHOMKATOPHLIM Wapuvk 31eKTpoaa B pPacTBOPE CONAHOM K-
CNoTh KoHUeHTpauven 0,1 monb/n B TeyeHue 24 4.

9nekTpon K paboTe roToB.

[TprmevaHus

1 MeToaMka NpUroTOBEHMS pacTBOpa COMSHOM KWCNOTH NprvBedeHa B MNpuio-

& XeHun A,
=}
© 2 [lna npepoTBpaweHnsd ncnapeHnd pacTeopa npu BhiMa4YMBaHUM SNEKTPOAOB
3
- PDEKOMEHOYETCS CTakaH C PacTBOPOM CONAHOM KWUCNOTH 3aKpbiBaTb CBEPXY MONMSTU-
™
S NEHOM.
3 PekomeHpyeTca nepef yCTaHOBKOW B npubOp NPOBECTW NPOBEPKY MO TpeMm
<
§§ OydepHbM pacTBopam: kannbposodHbM — 1,68 1 9,18, uameputenoHomy - 6, 86.
>
O
I
=
O
iy
2
DN
O
™
S
O
=
=
™
3
=
=}
=)
=
<
=)
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=
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3 TEXHUHECKOE OBCNYXUBAHWE

3.1 OnepaTusHoe 00CAyXMBaHME SNEKTPOLOB AONXHO OCYWECTBASETCH chneuva-
ncToMm, Bl1tagenumnm TEXHUKON noTEHUMOMETPNHECKNX |/|3MepeH|/||7| n o npowegwmm UHCT-
pYKTax no TexHuke 0e30nacHOCTW Ha pabodeMm mecTe.

3.2 Mo cnocoby 3awuThl 4enoseka 0T NOPaXeHns SNeKTPUYECKUM TOKOM dfeK-
Tpoas cooTBeTcTBYET knaccy IIT no FOCT 12.2.007.0-75.

3.3 loBepka aneKTpoaoB [0MXHA NPOBOAMTLCA HE PEXE OOHOr0 pasa B rofg
cornacHo metogmnkam P 50.2.035-2004.

K npoBefeHnio nNoBepKn AonyckanTcd anua, WMeWne OrblT paGOTbI B aHaINTN-
HECKOW XWUMWUKM, EeXerodHo NPOXOAduMe NPOBEPKY 3HaHWI N0 TexHWke 0e30MnacHOCTH,
BNnafeumne TeXHWKON NOTEHUMOMETPUYECKUX W3MEPEHUI ¥ aTTECTOBAHHbE B KA4YeCTBe
noBepuUTENS.

3.4 Ecnv B npouecce akcnnyaTauun BO3HWKAET HeoOX0OMMOCTb npepBaTb
paboTy 3NeKTPoAoB, TO WX ChedyeT WU3BAeYb M3 pacTBoOpa, NPOMbTb B AUCTUAIN-
PDOBAHHOM BOAE W MOMECTUTb B HACHILEHHbIN PACTBOP XJIOPUCTOTO Kanung B BEPTU-
KanbHOM MonoxeHwn. [lepen NpoBepKoi 3nekTpond nomecTuTb Ha 10 -— 15 muH B 0,1
MONb/OM® PaCTBOP CONAHON KWUCNOTH.

BHUMAHWE! XpaHeHune anexkTpoaa B OMCTWINMPOBAHHOM BOLE 3HAYUTENBHO CHUXAET

pecypc ero paboThl.

)

S

S 3.5 Bo BpeMsa M3MepeHuit U XpaHeHus CneaunTb 3a Tem, 4T00b 3NeKTPoNuTU-
= HEeCKUI KMIoY BCNOMOraTeNbHOrO anekTpoaa Obl NOrpyxeH B pacTBOP.
S

S

=

N

o

&

=

O

T

=
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=

=]

™

Q

=]

=
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4 XPAHEHWE

4.1 XpaHeHne an1eKTpoaoB A0/XHO COOTBETCTBOBATL YCNOBUAM Tpynnb 1 Mo
[OCT 15150-69 npu Temnepatype oT 5 no 40 °C. [laHHbE YCNOBUSA XPaHEHUs OTHO-
CATCS K xpaHunuuam M3roTtoBuTens u notpedutens.

4.2 Bosgyx MOMeuweHnn, B KOTOPbIX XPaAHATCA 9N1eKTpOoAb, He A0MKeH coaep-
XaTb BPEOHbIX NMPUMECEN, BbI3bIBAKWMX KOPPO3MIO.

4.3 B ycnoBuax cknagMpoBaHus 3NeKTPOabl [O/MKHE XPaHWTbCH Ha CTennaxax.

5 TPAHCMOPTUPOBAHNE

5.7 Ycnosug TpaHCNOPTUPOBAHMA BNEKTPOLOB COOTBETCTBYIOT YCNOBUAM
rpynnel 3 no TOCT 15150-69 npu TemnepaTtype TPaHCMNOPTUPOBAHUA HE HUXE MUHYC
25 °C.

5.2 INeKTpoas TPaHCHOPTUPYINTCS B TPAHCMOPTHOW Tape NpeanpusTns-
W3TOTOBUTENS B KPbITHIX TPAHCMOPTHBIX CPEACTBax.

5.3 Bo BpeMsa norpyso4HO-pas3rpy304Hbix paboT 1 TPaHCnopTUPOBaHUS
3NEeKTPOAb HE [OMXHb NOABEepraTbCsd Peskum ypapam U BO3OEVNCTBUID aTMOCOEPHbIX

)

r§ 0CaaKoB.

5 Cnocob yknagku KopoboK C SNeKTPOAAMU HA TPaHCMOPTUPYOWEe CPeacTBO A0/ -
IS XEH MCKIYaTb UX MNEepeMelleHne.

=
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=
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=
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A.1 PacTBOp CONAHOM KUCNOTb KOHUEHTpaLuen

FOTOBAT nNyTeEM

H4Eero:

A.2 llepeHecTy CcTaHZapT-TUTP B MepHyl KonBy BMECTUMOCTbIO 1 aM® , and

MpunoxeHne A
(pexkomeHgyemoe )

MeToamnka nNpuroTOBMIEHNA PACTBOPa CONAHON KUCIOTHI

PacTBOPEHUA

0,1 monb/nm’

(pH = 1,1)

COLEPXMMOro CTaHAApT-TUTPOB ONng pH-meTpun TY
2642-001-42218836-96 B OMCTUANMPOBAHHOW BOJIE.

N3BNeYbL amnyny m3 KopoOku;

- CHATb OTUKETKY UM MPOMbITb HAPYXHYI NMOBEPXHOCTb AMCTUIAMPOBAHHOW BO-

A0V,

- BCTaBUTb B MEpPHy KOOy BOPOHKY;

- C nomoubi Ooiika NpobUTb BepxHee yrnybneHue amnysbl;

- NEepeBepHyB amnyny npoduThHM OTBEPCTMEM Hajd BOPOHKOW, CHOBa NpoOWTb

ee BepxHee yrnybfneHne u fatb BbATU COAEPKUMOMY

- 4epes3 BOPOHKY TWATENbHO MPOMBITb W3HYTPU amnyny AUCTUANUPOBAHHON

BOJOW B KONMYECTBE WECTUKPATHOrO 00bEMa amnynbl;

S - N0Cne pacTBOPEHWS COAEPXMMOrO amnynbl 00BLEM XWAKOCTWU [0BECTU A0

=}

= METKW Ha Konobe;

3

- - TWaTenbHO nepeMewaTb COAEPXMMOE ¥ 3aKpbTb NPOOKOW.

iS . . .

8 A.3 XpaHuUTb NOAYYEHHHIN PACTBOP B MAOTHO 3aKPLITOW CTEKASHHOW unu nna-
CTMaCCOBOM NOCYyAe B 3aTEMHEHHOM MeCTe npu Temnepatype He Bowe 25 °C, npepo-

<

E% XPaHAS 0T BO3OEVNCTBUA MPSAMbIX CONMHEYHbIX Ny4Yelt.

> Cpok xpaHeHns — 1 Mecdl C MOMEHTa NPUrOTOBNEHMUA.

O

I
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[punoxeHne b

(pekomeHgyemoe )
Tabnuubl pacYeTHbIX 3Ha4YeHU noTeHumana 9neKTpogoB

6.1 Tabnuua 3HadeHnit noteHumana anekTponoB Alc-KMN1-H-4, 3Mc-KMN2-H-4
C KoOpaMHaTaMum M30MOTeHUManbHOW To4ku pHu = 4,0; En = 0 mB

3HaueHne noTeHumana npv nwpbon TemnepaType B auanadoHe oT 0 po 100 °C
ONnpefendeTcd ypaBHEHNEM:
E=En - (54,197 + 0,1984 t) x (pH - pHwn),
roe  t - Temnepatypa pactsopa, °C;
PHM, EW — HOMUHaANbHbIE 3HAYEHWUS KOOPAMHATHE WM30MOTEeHUMANbHON TOY-
KV 9N1eKTpOoLoB, COOTBETCTBEHHO pH, MB.

pH [loTeHumnan sneKTpPoLHON CMCTGTH <E’C?B> npu TemnepaType pacTBopa
t 1 o
0 20 40 60 80 100
0,00 216,8 232, 7 248,5 264, 4 280, 3 296, 1
0,50 189,7 203,6 217,5 231, 4 245,72 259, 1
1,00 162,06 174,5 186, 4 198, 3 210, 2 222, 1
1,50 135,5 145, 4 155, 3 165, 3 175,72 185, 1
1,68 125,7 134.9 144 1 153,4 162,06 171,8
2.00 108, 4 116, 3 124, 3 132,2 140, 1 148, 1
& 2.50 81,3 87,2 93,2 99,2 105, 1 111, 1
S 3,00 54,2 58,2 62,1 66, 1 70,1 74,0
> 3,50 271 29 1 31, 1 33,1 35,0 37,0
S 4,00 0,0 0,0 0,0 0,0 0,0 0,0
S 4,50 ~27,1 -29,1 -31,1 -33,1 35,0 37,0
5,00 -54,2 -58,2 -62, 1 -606, 1 -70, 1 -74,0
S 5 50 81,3 87,2 93,2 99,2 =105, 1 REEE
® 6,00 -108,4 -116, 3 -124,3 -132,2 -140, 1 -148,1
= 6,50 -135,5 -145,4 -155,3 -165,3 -175,2 -185, 1
3 7,00 -162,6 -174,5 -186,4 -198,3 -210,2 =222, 1
= 7.50 -189,7 -203,6 -217,5 -231,4 -245 2 -259, 1
< 8,00 -216, 8 -232,7 -248,5 -264,4 -280, 3 -296, 1
S 8,50 -243,9 -261,7 -279,6 -297,5 -315,3 -333,2
z 9.00 -271,0 -290, 8 -310,7 -330,5 -350, 3 -370,2
= 9,50 -298, 1 -319,9 -341,7 -363,6 -385,4 -407, 2
10,00 -325,2 -349,0 -372,8 -396,6 -420,4 -444 2
S 10,50 -352,3 -378,1 -403,9 -429,7 -455 4 -481,2
§ 11,00 -379,4 -407, 2 -434 9 -462,7 -490, 5 -518, 3
> 11,50 -406,5 -436,2 -466, 0 -495,8 -525,5 -555, 3
S 12,00 -433,6 -465,3 -497 1 -528,8 -560,6 -592,3
=
S
=
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b.1a Tabnuua 3HadyeHun noteHuvana anekTponos IMc-KMN1-H-6
C KoOopauMHaTaMu M30M0TeHUnanbHoM To4kn pHu = 6,0;

Em = -18 mB

3HauyeHne noTeHumana npu nwboi TemnepaType B awanasoHe oT 0 po 100 °C
OnpeaensaeTcsa ypaBHeHUeEM:
= En - (54,197 + 0,1984 t) x (pH - pHu),

rge

t - Temnepatypa pacTtsopa, °C;
pHu,

KW 31eKTPOoA0B, COOTBETCTBEHHO pH, MB.

Ev — HOMMHaNbHbIE 3HAYEHWS KOOpAMHaTH M30MOTEHUNANBHON TO4Y-

pH oTeHuran sneKTPoaHON CMCT@TH <E!C?B) npu TemnepaType pacTsBopa
-t , (o)
0 20 40 60 80 100
0.00 3072 3310 354, 8 378,56 402, 4 426, 2
0,50 280, 1 301, 9 3237 3456 367.4 3892
1,00 253,0 272.8 2927 3125 3323 352,72
1,50 2259 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 2147 230.5 246, 4 262,73 278, 1
250 1717 185, 6 1995 213, 4 2272 241, 1
3,00 1446 156, 5 168 4 180, 3 1922 2041
3,50 17,5 127, 4 137, 3 1473 157, 2 167, 1
400 90, 4 98, 3 106, 3 1142 122,17 130, 1
] 450 63,3 69,2 75,2 87,2 87, 1 93, 1
g 5.00 36, 2 40,2 447 481 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
S 6,50 457 47,7 ~49.1 -51,1 -53,0 -55,0
= 7.00 722 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 800 | -126,4 1343 1423 150, 2 ~158, 1 ~166, 1
X 8,50 -153,5 163, 4 173,73 183, 3 -193,2 203, 1
- 9.00 -180,6 -192,5 204, 4 216, 3 -228,2 ~240, 1
< 9,50 -207,7 ~221.6 -235,5 2494 -263, 2 2771
= 10,00 | -234.8 -250,7 -266, 5 2824 -298, 3 314, 1
= 10,50 | -261.9 2797 ~297,6 -315,5 333, 3 351,72
N 11.00 | -289,0 308, 8 3287 -348.,5 -368, 3 -388,2
5 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, 4 462,72
™
S
=
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6.2 Tabnuua 3HadeHuit noTeHumana anekTponos Alc-KM1-H-7, 3Mc-KMN2-H-7
C KOOpAMHATaMnm M30M0TeHUnanbHon To4kn pHu = 6, 70; En = 18 mB

3HauyeHne noTeHumana npv nwpdon TemnepaType B guanadoHe oT 0 po 100 °C
ONpefendeTcd ypaBHEHNEM:

E=En - (54,197 + 0,1984 t) x (pH - pHwu),
roe  t - Temnepatypa pactsopa, °C;
PHM, EWM — HOMUHANbHbIE 3HAYEHUS KOOPAMHATH WM30MNOTEHUMANbHOM TOY-

KW 3NeKTpoLoB, COOTBETCTBEHHO pH, MB.

pH NoTeHuman SneKTPOAHON CMCT@?H <E’C?B> npu TemnepaType pacTsBopa
t 7 o
0 20 40 60 80 100
0,00 381, 1 407, 7 4343 460, 9 487,5 514, 0
0,50 354,0 378,6 403,2 427, 8 452 4 477,0
1,00 326, 9 349,5 372,72 394,8 417, 4 440, 0
1,50 299, 8 320,5 341, 1 361,7 382, 4 403, 0
1,68 290, 1 310, 0 329,9 349,8 369, 7 389,7
2.00 272, 7 291, 4 310, 0 328, 7 347, 3 366,0
2.50 245,6 262, 3 279,0 295, 6 312, 3 329,0
3,00 218,5 233,2 247,9 262, 6 277, 3 291,9
3,50 191,4 204, 1 216, 8 229,5 242,72 254, 9
4,00 164, 3 175,0 185, 8 196, 5 207,72 217,9
§ 4,50 137,2 146, 0 154, 7 163,4 172,72 180,9
£ 5,00 110, 1 116,9 123,6 130,4 137,1 143,9
© 5.50 83,0 87,8 92,6 97,3 102, 1 106, 8
> 6.00 55,9 58,7 61,5 64,3 67,0 69, 8
§ 6.50 28,8 29,6 30,4 31,2 32,0 32,8
= 7.00 1,7 0,6 -0,6 -1,8 -3,0 -4,2
< 7.50 -25,4 -28,5 -31,7 -34,9 -38,1 -41,2
% 8 00 -52,5 -57,6 -62, 8 -67,9 -73, 1 -78,2
< 8,50 -79,6 -86,7 -93,8 -101,0 -108, 1 -115,3
9.00 -106, 7 -115,8 -124,9 -134,0 -143,2 -152,3
S 9,50 -133,8 -144,9 -156,0 -167,1 -178,2 -189, 3
> 10,00 -160,9 -173,9 -187,0 -200, 1 -213,2 -226,3
© 10, 50 -187,9 -203,0 -218,1 -233,2 -248, 3 -263,3
= 11,00 -215,0 -232,1 =249, 2 -266,2 -283,3 -300,4
§ 11,50 =242 1 -261,2 -280,2 -299,3 -318,3 -337,4
- 12,00 -269,2 -290, 3 -311,3 -332,3 -353,4 -374,4
™
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6.3 Tabnuua 3HaveHun noteHumana anexkTponos Jlc-KM1-B-4, 3Mc-KN2-B-4
C KOOpAMHATamy M30MOoTeHUManbHOM TO4YkKM pHun = 4,0; Ev = 0 mB

3HaveHve noTeHuvana npu nwbon Temnepatype B amanasdoHe ot 20 go 100
ONPemNenaeTcd ypaBHEHNEM:

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

T - Temnepatypa pacTsopa, °C;
pHu,
KV QNIeKTPOoLOB, COOTBETCTBEHHO pH, MB.

rge

°C

EM - HOMMHaANbHbIE 3HA4YeHnd KOOPpANHATSHI M30N0TEeHUMAaNbHON TOY-

pH MoTeHuman anekTpoaHon cuctemb (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, 4 245,72 259, 1
1,00 174,5 186, 4 198, 3 210,72 222, 1
1,50 145, 4 155, 3 165, 3 175,2 185, 1
1,68 134,9 144 1 153,4 162,06 171,8
2.00 116, 3 124, 3 132,2 140, 1 148, 1
2,50 87,2 93,2 99,2 105, 1 177, 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 5,00 582 62,1 ~66, 1 =701 740
= 5,50 -87,2 -93,2 -99,2 -105, 1 -111, 1
> 6,00 -116, 3 -124,3 -132,2 -140, 1 -148,1
S 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
@; 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
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
5 11,00 407,72 4349 462, 7 490, 5 518, 3
5 11,50 -436,2 -466,0 -495, 8 -525,5 -555,3
3 12,00 -465, 3 -497, 1 -528,8 -560, 6 -592,3
12,50 -494 4 -528, 1 -561,9 -595,6 -629, 3
§ 13,00 -523,5 -559,2 -594,9 -630,6 -666, 3
: 13,50 -552,6 -590, 3 -628,0 - 665,7 -703,4
< 14,00 -581,7 -621,3 -661,0 -700,7 -740,4
=
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6.4 Tabnuua 3HaveHun noteHumana anexktpopnos Alc-KM1-B-7, 3Mc-KN2-B-7

C KOOpAMHaTamy M30MOTeHUManbHOM TO4YkM pHu = 6,70;

Em = 18 mB

3HaveHve noTeHumana npu nwpbon TemnepaTtype B amanasoHe ot 20 pgo 100 °C
ONpenenaeTcs ypaBHEHNEM:
E=En - (54,197 + 0,1984 t) x (pH - pHwu),

rge

KW 9NeKTPOA0B, COOTBETCTBEHHO PH,

t - TemnepaTypa pacTsopa,

OC,

PHW, Ev - HOMMHANbHbBIE 3HAYEHMA KOOPAMHATH M30MNOTEHUMANbHON TOY-

pH oTeHumnan 3neKTpoaHoON ccheTu <E,C§B> npu TemnepaType pacTeBopa
t 7 o
20 40 60 80 100
0,00 407,7 4343 460, 9 487,5 514,0
0,50 378,6 403,2 427, 8 452, 4 477,0
1,00 349,5 372,72 394, 8 417, 4 440, 0
1,50 320,5 341, 1 361,7 382, 4 403,0
1,68 310, 0 329,9 349,8 369,7 389,7
2.00 291, 4 310, 0 328, 7 347, 3 366, 0
2.50 262, 3 279,0 295, 6 312, 3 329,0
3,00 233,2 247,9 262, 6 277, 3 291,9
3,50 204, 1 216,8 229,5 242,72 254,9
4,00 175,0 185, 8 196, 5 207,2 217,9
4,50 146, 0 154, 7 163,4 172,72 180,9
2 5,00 116,9 123,6 130,4 137, 1 143,9
S 5,50 87,8 92,6 97,3 102, 1 106, 8
> 6,00 58,7 61,5 64,3 67,0 69, 8
< 6.50 29,6 30,4 31,2 32,0 32,8
S 7,00 0,6 0,6 1,8 3,0 4.2
7.50 -28,5 -31,7 -34,9 -38,1 -41,2
@; 8.00 -57,6 -62,8 -67,9 -73,1 -78,2
© 8,50 -86,7 -93,8 -101,0 -108, 1 -115,3
= 9.00 ~115, 8 —124, 9 ~134, 0 143, 2 ~152, 3
S 9.50 -144.9 -156,0 -167,1 -178,2 -189, 3
= 10, 00 -173,9 -187,0 -200, 1 -213,2 -226, 3
- 10, 50 -203,0 -218,1 -233,2 -248, 3 -263,3
5 11,00 -232,1 -249,2 -266, 2 -283,3 -300,4
= 11,50 -261,2 -280,2 -299, 3 -318,3 -337,4
o 12,00 -290, 3 -311,3 -332,3 -353,4 -374,4
12,50 -319,4 -342 .4 -365,4 -388,4 -411,4
= 13,00 -348,4 -373,4 -398,4 -423,4 -448 4
E 13,50 -377,5 -404,5 -431,5 -458,5 -485,5
< 14,00 -406, 6 -435,6 -464,5 -493,5 -522,5
=
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6.5 Tabnuua 3Ha4eHut noteHumana anekTponos
C KOOpAMHATamy M30MOTeHUManbHOM TO4kKM pHn = 4,0;

AMc-KN1-F-4, 3Mc-KN2-F-4

En = 0 vB

3HaueHne noTeHumana npv nwpbon TemnepaType B guanaszoHe oT 20 go 80 °C

ONPefensaeTcs ypaBHEHNEM:

FE = FEn - (54,197 + 0,1984 t) x (pH - pHn),

roe  t - Temnepatypa pacteopa, °C;

PHW, En - HOMMHANbHbBIE 3HAYEHMA KOOPAMHATH MI0MNOTEHUMaNbHON TOY-

KV QNeKTPOoLOB, COOTBETCTBEHHO pH, MB.

pH foTeHumnan 31eKTpoaHoN CMCT@TH (E,C?B) npu TemnepaType pacTBopa
t 1 o
0 20 40 60 80

1,00 162, 6 174,5 186, 4 198, 3 210,72
1,50 135,5 145, 4 155, 3 165, 3 175,2
1,68 125,7 134,9 144, 1 153,4 162,06
2. 00 108, 4 116, 3 124, 3 132,2 140, 1
2. 50 81,3 87,2 93,2 99,72 105, 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

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

= 11,00 -379,4 -407,2 -434.9 -462,7 -490, 5
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6.6 Tabnuua 3sHadeHuin noTeHumana anekTpopos IAlc-KM1-F-7, dNc-KMN2-F-7

C KOOpAMHaTamy M30MOTeHUManbHOM TO4kM pHu = 6,70;

Em = 18 mB

3HaveHve noTeHunana npu nwbdon Temnepatype B ananadoHe ot 20 po 80 °C
ONpenenaeTcs ypaBHEHNEM:
E=Eu - (54,197 + 0,1984 t) x (pH - pHw),
T - Temnepatypa pacTeopa, °C;

rge

pHu,

K 9NeKTPOA0B, COOTBETCTBEHHO PH,

MB.

EM - HOMMHaANbHbIE 3HA4YeHnd KOOpAMHATSHI M30N0TEHUMANbHON TOY-

pH NoTeHuman SneKTPOAHON CMCT@TH (E,C?B) npu TemnepaType pacTsBopa
«t , o
0 20 40 60 80

1,00 326,9 349,5 372,2 394,8 417, 4
1,50 299, 8 320,5 3411 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, 5 233,2 247,9 262,06 277, 3
3,50 191,4 204, 1 216, 8 229,5 242,72
4,00 164, 3 175,0 185, 8 196, 5 207,72
4,50 137,2 146, 0 154, 7 163,4 172,72
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

§ 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

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

E% 9,50 -133,8 -144.9 -156,0 -167, 1 -178, 2

s 10, 00 -160, 9 -173,9 -187,0 -200, 1 -213,2

= 10. 50 ~187,9 =203, 0 218, 1 2033,2 0483

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

>
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6.7 Tabnuua 3HaveHun noteHumana anexkTponos IAlc-KMN3-H-7
C KOOpAMHaTamy M30MoTeHuranbHO To4kuM pHu = 7,00;

= - 25 mB

3HaveHve noTeHunana npu nwbdon TemnepaTtype B amanadoHe ot 0 po 100 °C
ONpenenaeTcs ypaBHEHNEM:
E=En - (54,197 + 0,1984 t) x (pH - pHn),

rge

COOTBETCTBEHHO,

T - Temnepatypa pacTBopa, °C;
pHu,
KN 9NeKTPo0B,

pH, MB.

EM - HOMMHaANbHbIE 3HA4YeHnd KOOpAMHATSHI M30N0TEeHUMANbHON TOY-

pH lloTeHumnan sneKTpoaHoM CMCTGT? (Eéc?B) npu TemnepaType pacTBopa
0 20 40 | 60 80 100
0,00 3544 382,2 409, 9 437,7 465,5 493, 3
0.50 307,73 353, 1 378,79 404, 7 430, 4 456, 2
1,00 300, 2 3240 347,8 371,6 395,4 419, 2
1,50 273,1 294, 9 316, 7 338,06 360,4 382,72
1,68 263, 3 284.,4 305,5 326, 7 347,8 368, 9
2.00 246, 0 265, 8 285,7 305,5 325,3 345,72
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 3,50 164,7 178,6 192,5 206, 4 220,72 2341
S 4,00 137,06 149,5 161,4 173,3 185,2 197, 1
- 250 | 10,5 1204 130.3 120, 3 1502 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 500 29, 2 33,2 37,1 7,7 75,7 19,0
= 6,50 2,1 47 6, 1 8,1 70,0 2.0
B 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
= 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 -228,06 -242,5 -256,4 -270,2 -284,1
§ 11,00 -241,8 =257, 7 -273,5 -289,4 -305,3 -321,1
S
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6.8 Tabnuua 3sHavyeHuin noTeHumana anekTpogos 3Alc-KM3-B-7
C KoOpAMHaTamy M30MoTeHunanbHon To4ku pHu = 7,00; Em = - 25 mB

3HaueHne noTeHumana npv nwpdon TemnepaType B guanadoHe ot 0 po 120 °C
ONpefendeTcd ypaBHEHNEM:
E=En - (54,197 + 0,1984 t) x (pH - pHw),
roe  t - Temnepatypa pactsopa, °C;
PHM, EWM — HOMUWHANbHbIE 3HAYEHUS KOOPAMHATH WM30MNOTEHUMANbLHOM TOY-
KW 3NeKTpoLoB, COOTBETCTBEHHO pH, MB.

pH NoTeHuman SneKTPOAHON CMCT@TH <E’C?B> npu TeMmnepaType pacTsBopa
t Y o
0 20 40 60 80 100
0,00 354, 4 382, 2 409, 9 4377 465, 5 493, 3
0,50 327, 3 353, 1 378,9 4047 430,4 456, 2
1,00 300, 2 324,0 347,8 371,6 395,4 419,72
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, 8 285,7 305,5 325,3 345,72
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
3,50 164,7 178,06 192,5 206, 4 220,72 234, 1
4,00 137,06 149,5 161,4 173, 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 37,1 411 451 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
© 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 -228,06 -242,5 -256,4 -270,2 -284 1
5 11,00 -241,8 =257, 7 -273,5 -289,4 -305,3 -321,1
= 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
§ 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
IS 14,00 -404,4 -432,2 -459,9 =487, 7 -515,5 -543,3
=
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6.9 Tabnuua 3sHaveHuit noTeHuuana anekTpopos 3AMc-KM3-F-7

C KOoOpAMHaTaMmm M30MnoTeHunansHon To4kn pHu = 7, 00;

En = - 25 mB

3HauyeHne noTeHumana npu nwboit TemnepaType B AnanasoHe oT 0 po 80 °C on-
PenenaeTcs ypaBHeHneM:
= En - (54,197 + 0,1984 t) x (pH - pHu),

rne

E
t - TemnepaTypa pacTsopa,

OC,

pHW, EM — HOMWHaNbHbHIE 3HAYEHMA KOOPAMHATH W30MOTEHUMANbHOM TOY-
KW QN1eKTPOLOB, COOTBETCTBEHHO, pH, MB.
pH oTeHumnan sneKTpoaHoON CMCT@?? <E50?B> npu TemnepaType pacTeBopa
0 20 40 60 80
1,00 300, 2 324,0 347,8 371,6 3954
1,50 273,1 294,9 316, 7 338,6 360, 4
1,68 263, 3 284, 4 305,5 326,7 347,8
2.00 246,0 265, 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
5 4.00 137,6 149, 5 161,4 173, 3 185, 2
S 450 110,5 120, 4 130, 3 140, 3 150, 2
S 5,00 83,4 91,3 99, 3 107,72 115, 1
§ 5,50 56, 3 62,2 68,2 74,2 80, 1
- 500 292 33.2 37,1 77 157
@; 6,50 2.1 4.1 6,1 8,1 10,0
; 700 25,0 ~25.0 ~25,0 25,0 ~25.0
< 7.50 -52,1 -54,1 -56, 1 -58, 1 -60,0
S 5 00 79,2 ~83,2 87,1 97,1 95,1
j; 8,50 -106, 3 -112,2 -118,2 -124,2 -130, 1
S 9,00 -133,4 -141,3 -149, 3 -157,2 -165, 1
E 9,50 -160,5 -170,4 -180, 3 -190, 3 -200, 2
10, 00 -187,6 -199,5 -211,4 -223,3 -235,2
S 10, 50 =214, 7 -228,06 =242, 5 -256,4 -270,2
E 11,00 -241,8 =257, 7 -273,5 -289,4 -305, 3
3
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MpunoxeHne B

(0b93aTensHoe)

Tunbl pasbeMoB, YyCTaHaBAMBAEMbIX Ha 31eKTPOoabl

Tabnuua BT
NcnonHexne Tvn pasbema YcnoBHoe InnHa
aneKTpoaa obo3HaueHne pasbema (R) |kabend,
CM
AMc-KMN1-H-A - € R 260
ANC-KM1-B-A (nBa KabesbHbIX HAKOHEYHWKA ) 220
AMc-KN1-F-A o 180
\__ 140
100
R3 80
% (p&SbéM 0anoHEeTHOr o Tl/ll_la)
R11
alc-KMN2-H-A (pa3bém 0aloHEeTHOro Tuna 220
9MNc-KN2-B-A n sunka NP-113) 180
9Mc-KN2-F-A 140
alc-KMN3-H-7
3Mc-Kn3-B-7 100
S allc-KMN3-F-7 80
S R13
- (pa3bém OanoHeTHOro Tuna
. n poseTka PCATB C KOXyxoM)
IS
=
S
3
> MpuMevaHne - JlonyckaeTcsl M3roToBMEHWE SNEKTPOAOB C AVHOM kabend, OTau4-
= HOM OT yKalaHHoi B Tabnuue B1, Ho He Oonee 300 cwM.
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JIncT perncrpauny n3MeHeHun

Homepa nucToB (CTpaHuL,) Homep| Mopa- Cpok
N3m. NOKY-| nucb | [aTa BBEOEHNS
N3MEHEH- | 3aMeHEeH-| HOBbIX aHHy V- MEHTa N3MEHEHNS
HbIX HbIX POBAHHbIX
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