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1 OMWCAHWE 1 PABOTA

1.1 HasHadeHne

1.1.1 3nexkTpoap npegHadHaveHs ans npeobpas3oBaHUd akKTWBHOCTW MOHOB

BOAopoaa (3HadeHud pH) BOAHBIX PacTBOPOB W Nynbn (KpoMe pacTBOPOB, Cogepxa-

WX GTOPUCTOBOLOPOAHYI KUCAOTY MAM ee COnM W BewecTsa, obpasywuue ocapku

nnn NNeHKn Ha NOBEPXHOCTU SﬂeKTpOﬂ,OB) B 3Ha4YeHn4d SJ'IeKTpO,ELBM)KyLU,el;I CUnbl.

HasHa4eHne 1 KOHCTPYKTUBHbHE OCODEHHOCTU 3NEKTPOAO0B NpuBeaeHb B Tab-

[lodn v dama

Bzam unb N°WInb  N° dyon

[lodn v dama

nmue 1.
Tabnuua. 1

YCNoBHOe HasHa4yeHne 1 KOHCTPYKTUBHbE OCOOEHHOCTU
0b03HaveHne
IMc-N1-H-A |00wero HasHauveHud
IMc-N11-B-A
aMc-N2-H-A [0buwero HasHadeHua 0e3 kabend ¢ pasbemMOM Ha Kopnyce
IMc-N2-B-A
AMc-N3-H-A |YMEHbWEHHOTrO AvaMeTpa Ang aHanusa npod mManoro o0bema
allc-N3-B-A
allc-4-A C KoHM4eckow memOpaHOV ONa aHanuaa aMyNbCUN, BA3KMUX

PAaCTBOPOB, MNY/bM, refen v T.01.
MpnuMeyaHne - H nnn B — mapka ctexkna (H - HM3KOOMHOE

v B — BLICOKOOMHOE);

A - KOL M30MOTEeHUMaNbHON TOYKMN.

NBbAN. 418422.087-01 PJ

Wb N° [lodn

VI3M

/lucm

N dokym

[lodn

fNama

/lucm
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1.2 TEXHWHECKWE XAPAKTEPUCTUKN

1.2.1  Tewmnepartypa v JNMHERHbIM AManasoH BOAOPOLHOW XapakKTepucTuKn
onexkTpomos npy 0,1 MONb/OM’ KOHUEHTPaUMM MOHOB HATPUA B WU3MEPAEMOM PaCTBOPE
npuseneHs B Tabnuue 2.

Tabnvua 2
JInHenHbIn oruanasoH BOOOPOAHOM | TemnepaTypa aHanm-
XapaKTepucTnKn, pH npu Tem- 31pyemMon cpeap,
YcnosHoe 0003HaueHvie anexkTpoja nepaType °C
25 °C Hanbonbluen
pabo4eit
5] [€B)
T [€B] T
T
D) - -
- D ) - [€b]
O =5 © [€b] [€B)
o O I O O O T O
T O xX T O xX
x O T x g O T
= O O O = O O O
I T m = T O n =

AMc-N1-H-4, 3lc-N1-H-7

IMc-N2-H-4 ot 0 go 100

dlc-N13-H-4, 3Mc-J13-H-7

dllc-N4-4, 3llc-N4-7

dMc-N1-B-4, 3lc-N1-B-7

IMc-N2-B-4 0 14 0 10 ot 20 po 100

dMc-N3-B-4, 3Mc-N3-B-7

O
S
S
- B npepenax AMHENHOTO Amana3doHa BOLOPOAHOM XapakTepuCTUKM OTKIOHEHUE
< OT NUHENHOCTW He npesbiwaeT * 0,2 pH (B kucnonm 3one - = 0,1 pH).
= 1.2.2 [laBneHve aHanuanpyemon cpefbs — aTMochepHoe.
< 1.2.3 KpyTn3Ha BOAOPOOHOM XapakKTepUCTWKK 3NEeKTPOLOB B JIMHENHOW 4acTu
~ kpusol (St, mB/pH) ponxHa ObTb N0 abCOMOTHOW BENWYMHE HE MeHee:
= - 0,99 npu BHNYyCKE M3 NPOM3BOACTBA;
2 - 0,985 BO BpemMs rapaHTUIUHOTO CpoKa XPaHeHus;
= - 0,98 nocne 500 4 paboTh;
E - 0,97 nocne 1000 4 paboTl
z 0T 3Ha4eHud, pPacCHMUTaHHOro no Gopmysne:
= St = - (54,197 + 0,1984 t), (1.1)
roe t - TemnepaTtypa aHanudupyemon cpens, °C.
§ 1.2.4 TloTeHuvan anekTpogoB B OydepHom pacTtsBope (Ew, MB), u3MepeHHbil
: OTHOCUTENBHO 00pPa3LOBOIr0 3/eKTpoLa CPaBHEHUS, HE OTKIOHETCH NPV BhNYCKE W3
< npovaBoacTBa Oonee 4vem Ha + 12 MB oT pacdeTHOro sHadeHus noteHumana (Ep
= MB), onpemenaemMoro no ¢opmyne
S
=)
=
= Mlucm
< NBAN. 418422.087-01 P3
= Vam|/lucm| N° doxkym  |[lodn  |lama 5

Popmam Ak




Ep = En + St (pH, - pH,) + A" - A”, (1.2)
roe Em, pH, — HOMMHANbHbIE 3HAYEHWS KOOPAMHAT W30MNOTEeHUWaIbHOW TOYKM
ONEeKTPOLHON CUCTEMbl, COCTOAWEN M3 CTEKNAHHOrO0 ¥ BCNOMOraTeNnbHOro 31eKTpo-
NOB, COOTBETCTBEHHO, MB, pH;
St - KpyTM3Ha BOOOPOAHOW  XapakTepucTuku npuv  Temnepatype t,
paccyuTaHHaa no ¢opmyne (1.71), mB/pH;
pH, - 3HayeHue pH OydepHOro pacTeopa npu TemnepaType t, pH;

A - nonpaBka K pa3HOCTM Mexny HOMUHANbHLBIM 3HaAYeHWEeM rnoTeHunana

BCNOMOraTeNbHOr0 anekTpoga cpasHeHns (202 mB npu 20 °C) v OENCTBUTENbHbIM
3HaveHneM noTeHusana obpPasLoBOro anekTpoga cpasHeHus npu 20 °C, wMB;
A" - nonpaska K noteHumany o0pa3uoBOro 91eKTpoaa CpaBHEHUd Ha
OTKNOHEHNe ero Temnepatypsl 0T 20 °C, MB, paccuuTanHas no dopmyne:
A" = - K = (t - 20), (1.3)
roe K, — TemnepaTypHbi KO3OOMUMEHT noTeHusana o00pas3uoBOro anekTpoaa
CpaBHEHWA, YyKasbBaeTcsd B nacnopTe Ha o00pasuoBui anexkTpon, MB/°C;
t - Temnepatypa anekTtpopa, °C.
OTKNOHEHME noTeHuMana oSneKTPoAoB OT PacYeTHOro 3HAYeHUd He  AO0JIXHO
NpeBbLaTh:
15 MB BO Bpems xpaHeHus Ha NpeanpuaTun-na3roToBUTENE;
20 MB BO Bpems xpaHeHus y noTpedbutens;
30 MB nocne 500 4 paboThl.
Tabnuup pacyeTHbIX 3HAYEHWUM NoTeHuMana aNeKTPoaHHX CUCTEM NpU Pasnmy-

I+ I+ 1+

)

§ HbiX 3HAYeHWsax pH 1 TemnepaTyps pacTBOpa MNPWBEAEHL B NpunoxeHun b.

- 1.2.6 HOoMMHANbHBE 3HAYEHUS KOOPAMHAT M30MOTEHUMaIbHBEX TOYeK

IS - pHn = 4,25 pH v En = - 25 mB

= ONS 9NeKkTponoB  ucnonHenwn  JMc-J11-H-4,  3Mc-N1-B-4,

= allc-N2-H-4, 3Mc-N2-B-4, 3llc-N3-H-4, 3lc-J13-B-4, 3Mc-/14-4;

o

3| - pHn = 7,00 pH n En = - 25 mB

= ON9  2NexkTpomoB  ucnonHeHun  Allc-J1-H-7,  3Mc-N1-B-7,

3 allc-N3-H-7, 3Mc-N3-B-7, 3llc-N4-7.

= OTKNIOHEHVE 3HA4YeHWI KOOpAMHATH PH, OT HOMWHANBLHOIO 3HA4YeHWUd He TMPEeBb:

E waeT:

= + 0,3 pH npu BbINyCKE M3 NPOU3BOACTBA:

e + 0,6 pH npw nocnepyowmx nocne BbNycka M3 NPOW3BOACTBA MPOBEPKAX.
OTKNOHEHWE 3HAYEeHWs KOOPAMHATL £, OT HOMMHANLHOTO He npesbwaeT £ 25 mB

O

§ npu Boinycke 13 npomdsoacTea u + 50 MB BO BpemMsi BCEro Cpoka XpaHeHus.

3

S

=

S

=

= Mlucm

< NBAN. 418422.087-01 P3
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1.2.7 labapuTHble pasaMepbl ¥ Macca 3NexkTpoaoB npuseaeHs B Tabnuue 3.

Tabnuua 3
[abapuTHbIE pasameps, Macca, He
YcnosHoe 0603Ha4YeHne anexkTpona He Oonee, MM Gonee,
anameTp onHa 6es r
NOrpPyXHO kabeng
4acTH
Ac-N1-H-4, 3lc-N1-H-7 12 165 75
Ac-N11-B-4, 3llc-J11-B-7
Ac-N2-H-4, 3lc-J12-B-4 8 130 60
Alc-N3-H-4, allc-N3-H-7 8/10 165 70
Alc-N3-B-4, 3lc-J13-B-7
alc-N4-4, 3lc-Na-7 12 165 75

MpumeyaHune - [lo TpebosaHuio NOTPEOUTENS ANEKTPOAb MOryT ObTb W3rOTOBE-

Hbl C rabapuTHbLIMKA pasmepamit ¥ Maccoit, OTAUYHbIMY

0T NPVBEAEHHHX B Tabnuue 3.

1.2.8 OnekTpofbl M3roTtaBAMBanTCcd C [OAMHOW BbBOAHOIO kabens oT 80 [0

220 cm (onuHa kabens onpependeTca npu 3akase).

Ecnu npu 3akase pnnvHa He

Obina OroBopeHa, TO 9NekTpoas nocTasnanTcsa ¢ Kabenem gavHon 80 cM.

1.2.9 3nexTponbl

BbINYCKanTCH

C Pa3nn4HbIMK

Tnnamn

pasbeémos (cm. Tabnuuy 5). Twn pasbema BbOMpaeTCs Npu 3akase.

npncoeanHNTENbHbIX

S Tabnuua 5
& cnonHeHve Tun pasbema YCNOBHOE NnvHa
= aneKTpoaa 0003HauveHne | kabena, cM
< pasbema (R)
= AMc-N1-H-4, 3Mc-N1-H-7 R3
S dllc-N1-B-4, allc-N1-B-7 W
S AMNc-N3-H-4, Mc-N3-H-7 I 60
: 3Mc-N3-B-4, 3Mc-N3-B-7 — 100
= lc-N4-4, 3Mc-Na-7 140
< C-/1a=a, dlie=ia- 180
S RG 220
=
E ——— 53
§ dllc-N2-H-4, 3llc-N2-B-4 1 bes kabenn
o c-N2-H-4, 3Nc-N2-B-
I
O
=
S
3
S
=
S
=
= /lucm
< NBAN. 418422.087-01 P3
=< Vism\/lucm| N° dokym | [lodn  |[lama !
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[lodn v dama

Bzam unb N°Wnb N° dyon

[lodn v dama

Wb N [lodn

Type 25 °C npueepeHs B Tabnuue 4.

1.2.10 lpepens 9NeKTPUYECKOro COMPOTUBAEHNA ONEKTPOAOB Npu Temnepa-

Tabnuua 4
YcnosHoe o0o3HayeHue INEKTPUYECKOE CONPOTUBIEHNE,
51eKTpoa MOm
IMc-N1-H-4, 9Mc-N1-H-7 or 10 no 80
IMc-N1-B-4, 9Mc-N1-B-7 oT 400 po 800
Ic-J12-H-4 o7 50 po 250
dMc-J12-B-4 ot 450 no 1000
Ilc-N13-H-4, 3Nc-N3-H-7 oT 50 po 250
IMc-N13-B-4, 3MNc-N3-B-7 o1 450 po 1000
AMc-N4-4. 3Mc-Na-7 oT 100 po 500

1.2.11 9nekTpu4eckoe CONpOTUBIEHME W30NAUMM SNEKTPOOOB C 3KPaHMPO-

BaHHbM kabenem gnuHon 80 cM He MeHee 10" Om npu temnepatype (20 = 5) °C u

OTHOCUTENbLHOM BRaxHocTw He Oonee 80 %.

n3gennam C eCTeCTBEeHHO OrpaHn4eHHbIM CPOKOM Cﬂy%6w,

1.2.12 3InexTpogs OTHOCATCA K HEBOCCTAHAB/IMBAEMbBIM,

OOHOQYHKLMOHANbHbIM
3aBuCAUMM OT YCIIOBWN

aKCcnnyaTtaunn, Tp@@OBaHMﬂ K HageXHOCTW KOTOPbLIX YyCTAaHaBNMBalTCHA B COOTBETCT-

Bunm ¢ [OCT 27883-88.

1.2.13 BepoaTtHocTb 0esoTkasHou paboTh anekTposos 3a 1000 4 cocTaBng-

eT He meHee 0, 95.

3m

/lucm

N dokym

[lodn

fNama

NBbAN. 418422.087-01 PJ
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1.3 KOHCTpPYKUMSA ¥ MNPUHUMN OEACTBUA

1.3.1 KOHCTpYKUMS 3neKTpoaoB

KOHCTpYyKUMA 9NeKTPOAOB MpMBELEHa Ha pucyHke 1.

Kopnyc anekTpopa npeactaBngeT coboit CTEKNAHHYK TpyoKy, OKaH4uBawoLy0-
CA 4YYBCTBUTENbHOW MeMOpaHOM W3 CcneuuanbHOro anekTpogHoro ctekna. Oopma
4YBCTBUTENbHON MeMOpaHb onpefendeTcsd OyHKUMOHANbHbHM Ha3Ha4YeHMeM anekTpona
M MOXeT ObTb pas3nMyHoOW: wapuk, nonycdepa, KOHyC v T.n. B nonocTb Kopnyca
3aNUT BNEKTPONUT, B KOTOPHIA MOrPYXEH KOHTAKTHLIA MNONyaNneMeHT. InekTpond COo-
eanHaeTca ¢ npubopoM npu nomouy Kabensd, OKaH4YMBAWWErOCH PA3bEMOM.

[ng repMeTnsaumMm Ha BEPXHI 3ayXeHHYI 4acTb KOprnyca HadeBaeTCca KOon-
na4yok, BHYTPEHHAS NMONOCTb KOTOPOro 3asMBaeTCH TEPMETUKOM.

1.3.2 lpuHunn pencTeud

1.3.2.7 llpn norpyxeHnn asnekTpoga B KOHTPONMPYEMbIA pacTBOP Mexay no-
BEPXHOCTbID 4YBCTBUTENbHON MeMOpaHbl M M3MEpPSeMbiM pacTBOPOM MPOMCXOAMT OOMeEH
MoHaMu, B pesyfibTaTe KOTOPOro BO3HMKAET pPa3HOCTb MOTEHUManoB, MNPONoOpLMO-
HanbHag BenuymHe pH pacTBopa. Pa3HOCTb MNOTEHUMAN0B Mexay W3MepuUTeNbHbIM 1
BCMOMOTaTENbHHM anekTpogamMn (NoTeHuman nocnegHero He 3aBUCWUT OT BEUYMHbI
pH) nopaeTcs Ha BbXOA M3MEPUTENbHOrO npeobpas3oBaTens.

1.3.2.2 PasHOCTb NOTEHUMANoB NWHENHO 3aBUCUT OT aKTMBHOCTM WMOHOB B
pacTBOpPe M OT TemnepaTypb KOHTPOIMPYEMOrO pacTBoOpa.

N3ameHeHne TemnepaTypel pacTBOpa BAWSET Ha KPYTU3HY BOLOPOAHOM Xapak-
TEPUCTUKN 3NeKTpoaa.
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.4 Mapkuposka
1.4.1 Ha Tabnuike anekTpoaa yKas3bBaeTCcs:

- ycnosHoe 0003HayeHWe 9nexKTpoaa;

- TOBapHbIA 3HaK NPeanpuATUA-U3rOTOBUTENS;

- 3aBOACKOM MOPSAKOBHIA HOMEpP MO CUCTEMe Hymepauuu npeanpuaTus-

N3roTOBUTENS;
- KOOpAMHaTa M30MOTEHLMANbHOM TOYKM pH,;

- TemnepaTypa aHanM3npyemon cpegpl;
- B8Hak yTBepxaeHus Tuna no MNP 50.2.107-09;

- JaTa Bbinycka (MopsakOBbIA HOMEP Mecsua WM roj);

- WBSN.418422.087 TY.
1.4.2 lpudTs, NPUMEHAEMbIE ans MapKUPOBKMU,

FOCT 26.020-80 » yepTexam nNpeanpuUATUA-U3rOTOBUTENS.

COOTBETCTBYIT

1.4.3 OnekTpoab cnegyeT MapkupoBaTb nw0bbM cnocobom, obecneynBanumm

HETKOCTb M COXPAHHOCTb MApKMPOBKW B Te4eHME BCEr0 CpoKa CﬂyXGH aneKTpoia.

rocT

1.4.4 Ha 9TuKEeTKe NnepBMYHON YMNakOBKM YKA3biBAETCH:

- jaTa Bhinycka (TONbKO ANS €OWHUYHOK YyNnakoBKW). ;

HanMeHoBaHMe u TOBapHHM 3HAK NpeanpuaATnAa-n3roToBuUTENd,

HanMeHoBaHMe wunnm YyC/I0BHOE 0003Ha4eHne ANEeKTpPOoaoB;

- KOMMYEeCTBO M 3aBOACKME MOPSALKOBHE HOMEpa 9nekTpoaoB (Npu ynakoBbi-

BaHWM TPYNMbl 9NEKTPOAOB);
- TemnepaTypa XpaHeHWs ¥ TPaHCNOPTUPOBAHMWS;

- wtamn OTK;

- WBAN.418422.087 TY (TONbKO AN €OMHUYHOM YyNakoBKW).
1.4.5 TpaHcnopTHas MapkupoBKa HAHOCMTCH HEMOCPEACTBEHHO Ha Tapy.

1.4.6 MapkupoBka TPAHCMNOPTHOM Tapsl

COOTBETCTBYET

14192-96, 4yepTexam NPEanpUATUS-U3TOTOBUTENS W MMEET MaHWUNyNAUMOHHbIE
3Hakun: “XPYNKOE. OCTOPOXHO”; “BEPEYb OT BJIATW”, “BEPX”,
MPW TEMNEPATYPE HE HWXE MWHYC 5 °C”.

TpaHcnopTHAA MapKUMPOBKA COAEPXMUT:

“TPAHCTIOPTUPOBATb

a) OCHOBHbE Haanucu ¢ YKa3aHMeEM HaAMMEHOBaHWA [py3onosydyatend, Haume-

HOBaHWE MNMyHKTa Ha3HaAYeHUd,;

6) OONONHUTENbHBIE HAAMUCKM C YyKA3aHWEM HaAMMEHOBAHWUA

rpy3ooTnpaBuTens,

HanMeHoBaHME MyHKTa OTnNpaBieHnd, Haanncun TPaHCMOPTHbLIX opraHmsauMM;

rpammax,

B) WH)OPMALMOHHbHIE HAANMCK C yKa3aHMeM Macchl OpyTTO M HETTO B KWUNO-

rabapuTHbIX pasmMepoB B caHTumeTpax (4NMHA, WUpuUHa,

BbiCOTA);

r) 3Ha4yeHWe MUHUMaANbHOM TemnepaTypbl TPAHCMOPTUPOBAHWS.



[lodn v dama

Bzam unb N°Wnb N° dyon

[lodn v dama

Wb N [lodn

Tapy MeTonoM wremnenesaHud amanbio HU-25 TOCT 5406-84.

YKasaHHbe Haanucu [OOMKHb HAHOCUTbLCH HEmnocpeacTBEeHHO Ha TPAHCMNOPTHYIO

KaxJoe rpy3oBoe MecTO B JIEBOM BEPXHEM Vray C ABYX CTOPOH.

NPUATUA-N3TOTOBNTENSA .

1.5 Ynakoska

Haonncm HaHOCUTL Ha

1.5.1 3nekTpodp ynakoBaHe B TPAHCNOPTHYK Tapy COrnacHO 4epTexaM npep-

1.5.2 YnakoBKka 38neKkTpoaoB ocyuwecTsaaunTcd B cootsetcTsum ¢ [0CT 9.014-78

ONS YCNOBUI TpaHcnopTupoBaHust 3 w xpaHenunsa 1 no [OCT 15150-69.

BapunaHT BHyTpeHHen ynakosku BY-1 no FOCT 9.014-78.

1.5.3 B kaxayio ynakoBky C onekTpogamy aomxkeH ObTb BAOXEH nacnopT Mo

rOCT 2.601-2006 #
a) TOBapHbIN 3HaK NpeanpuaATUA-U3TrOTOBUTENS ]

yNakoBOYHbBIA INCT,

copepxaumin cnempyoumne CBeOeHUd:

0) HawmeHoBaHMe U 0003HA4YeHMe 3NeKTPOLOB;

B) AaTy YNakOoBKMU;

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

[) Maccy HeTTo M maccy OpyTTo.

1.5.4 TpaHcnopTHaa Tapa fomkHa ObTb onnombupoBaHa nnombamu OTK B

COOTBETCTBMM C HepTexammnm npednpnaTna-n3rotoBuTend.

3m
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[lodn v dama

Bzam unb N°Wnb N° dyon

[lodn v dama

2 VCNONB30BAHNE MO HASHAYERWIO

2.1 OnekTpoap paccymMTaHbl Ha NpUMEeHeHve B nape C JndbiM BCNOMOTraTes bHbIM
SNEKTPOAOM.

INexKTpoas COBMECTHO C ONEKTPOAOM BCMOMOraTeNbHbHM (CpaBHEHUA) W 3N1eK-
TPOHHLHIM NpeobpasoBaTenemM npeaHasHavyeHs 419 M3MepeHus akTUBHOCTK WMOHOB BO-
nopoaa.

2.2 YCTaHOBKa 9MeKTpogoB B apMaTypy MNPOM3BOAMTCS COrflaCHO PYKOBOLCTBY

no akcnayaTauunm Ha WCNonb3yembit nprbop.

2.3 OnekTpoan He TpebywT ANUTENbHOW NOATOTOBKY M NOCTABAANTCS FOTOBbI-
MU K aKkcnfayaTauuu.

2.4 Ecnhv B npouecce akcnayaTauMm BO3HMKAET HeoOX0AMMOCTb NpepBaTb
paboTy 3neKTpohoB, TO WX ChefyeT M3Bjedb M3 pacTBopa, MNPOMbTb B AUCTUIANPO-
BAHHOW BOLE W MOMECTUTL B PacTBOP COMSHON KMCAOTH KOHUeHTpauven 0,1 mons/om’.

BHUMAHWE! XpaHeHne anekTpoga B OMCTUANIMPOBAHHOW BOAE 3HAYUTENIbHO CHUXAET
pecypc ero paboThl.

2.5 Mepen Ha4anoMm MCNONb30BaHWS NOCAE TPaHCNOPTMPOBaHWA NMOO nocie
akcnayaTauuy B YCNOBUSX, OTAMYAOUMXCS OT HOPMalbHBX, HEOOXO04MMO BbiAEpXaTb
anekTpons npw Temnepatype (20 £ 5) °C B TedeHue 24 4.

2.6 MNoprotoBka Kk paboTe

2.6.1 Heobxogumoe obopypoBaHve u maTepuans (M3 pacHeTa O[HOBPEMEHHO
NOArOTOBKM 5 31€eKTPoaoB)

- cTeknaHHbil ctakad Ha 0,5 oM’ Twr.
- PAcTBOD CONAHONM KWUCNOTH KOHUeHTpauuein 0,1 monb/am’ 0,2 o™’
- BNIeKTpoa 5 uwr.

MeToamka npuroTOBIEHWE pPACTBOPA COMAHOW KWCNOTH MPUBEAEHA B MPUIOXEe-
Hun A,

2.6.2 BbMOYNTBE MHAMKATOPHBIE Wapwky 3NeKTPOLOB B PACTBOPE CONAHOM K-
CNOTH KOHUeHTpauvert 0,1 mons/ aMm® B Tederne 24 4.

9nekTpoas K paboTe roTos

[MprmevaHms

1 [Ing npenoTBpaweHns ncnapeHns pacTBopa PEKOMEHOYeTCH cTakaH C oneK-
TPOAAMM 3aKPbITb CBEPXY MOMNITUIEHOM.

2 PexomeHpyeTcsd nepef yCTaHOBKOW B npubOp NPOBECTM MPOBEPKY MO TPEM
OydepHbM pacTBopam: kKannbposo4dHbM — 1,68 1 9,18, uamepuTenoHomy - 6, 86.
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3 TEXHWHECKOE OBCNYXWBAHUE

3.1 OnepaTuBHoe 00CNyXMBaHWE SNEKTPOLOB OOMXHO OCYWECTBNATLCA chneumna-
ANCTOM, BRAAenuM TEXHUKON NOTEHUMOMETPUYECKUX M3MEPEHWA W NPOWEOWUM UH-
CTPYKTax no TexHuke 6e30MacHOCTM Ha paboyem MecTe.

3.2 Mo cnocoby 3awuThl 4enoBeka OT MOPaXeHWs 9NEeKTPUYECKUM TOKOM afeK-
Tpomab cooTBeTcTBYWT knaccy III no IOCT 12.2.007.0-75.

3.3 MloBepka (kannbpoBka) 3NEKTPOAOB AOMXHA MPOBOAWTLCA HE PEXE OAHOMO
pa3a B rog cornacHo metogukam P 50.2.035-2004.

K npoBepneHwio noBepkn (KanuMbpoBKM) [OMNYCKANTCA nuLa, UMenWMe OnbiT pa-
00Tbl B aHaNWTUYECKOA XWUMUW, EXEerofHO NPOXOAAWMEe NPOBEPKY 3HAHMI MO TEXHWKE
06e30nacHOCTH, BNAAEWME TEXHWKOW MNOTEHLMOMETPUYECKUX W3MEPEHUA U aTTECTO-
BaHHbE B KayecTBe noseputens (kanubposumka).

4 XPAHEHWE

4.1 XpaHeHue 9MeKTPOLOB LO/MKHO COOTBETCTBOBATL YCNOBUAM Tpynmbl 1 Mo
FOCT 15150-69 npu Temnepatype oT 5 no 40 °C. [laHHbe yCNOBMS XPAHEHWS OTHO-
CATCA K XpaHunwuuam n3roToBMTENs M noTpebutens.

4.2 Bo3oyx NOMEWEeHnn, B KOTOPHIX XPaHATCS 9NeKTPOoAb, He [OONXeH coaep-
XaTb BPEeOHbX MPUMECEN, BbI3HBAKWMX KOPPO3WI.

4.3 B ycnoBugx cknagMpoBaHUsa 3MeKTPOAb LOSKHH XPaAHWTbCS Ha CTennaxax.

4.4 B cBA3M C €CTECTBEHHO OrpaHW4YeHHbM CPOKOM CnyxObl 9neKTponoB CPOK
XPaHeHNs He A0MKeH npeBbaTb 24 Mecaua CO AHA WM3TOTOBEHMS.

5 TPAHCMNOPTWPOBAHUE

5.7 YcnoBug TpaHCNOpTMPOBAHUA 3MIEKTPOLOB COOTBETCTBYIT YC/0BUAM
roynnsl 3 no FOCT 15150-69 npu TemnepaType OoT MuHyCc 5 Ao nnawc 55 °C.

5.2 9neKkTpoab TPaHCMOPTMPYTCHA B TPAHCMOPTHOM Tape NpeanpuaTms-
M3rOoTOBUTENA B KPLITHX TPAHCMNOPTHLIX CPeacTBax.

5.3 Bo BpemMs NOrpy304HO-Pa3rpy304HbIX PaboT ¥ TPaHCNOPTUPOBAHMSA
SNIEeKTPOAb HEe [OSXHb NOABEPraTbCs pe3kuMm yhapaMm u BO3AENCTBMID aTMOCHEpPHbIX
0CafkoB.

Cnocob yknagky KOpoboK C anekTpodamu Ha TPaHCMOPTUpyluee CPeacTBO A0N-
XEH WCKl4YaTb UX NepeMelleHne.



MpunoxeHvne A
(pexkomeHgyemoe )
MeToamnka nNpuroTOBIEHUA PACTBOPA CONAHON KUCIOTHI

A.1 PacTBOp CONSHON KUCNOTH KOHUeHTpauueir 0,1 monb/om® (pH = 1,1)
FOTOBAT MNyTEM  PACTBOPEHMS COOEPKMMOr0 CTaHOapT-TUTPOB  OAs pH-mMeTpuu
TY 2642-001-42218836-96 B ONCTWUANMPOBAHHOM BOLE.

A.2 llepeHecTy CTaHZapT-TUTP B MepHyl KonBy BMECTMMOCTbI0 1 aM’ , and
4ero:

N3BNeYb amnyny m3 KopoOKu;

CHATb ATUKETKY W MNPOMbITb HapyXHYH MNOBEPXHOCTb AUCTUANVPOBAHHON BO-

BCTaBUTb B MEPHYN KONOY BOPOHKY:;

C nomoublo Oolika NpobWTb BepxHee Yrny0neHue amnyisl;

nepeBepHyB aMmnyny npoduTeM OTBEPCTMEM Haf BOPOHKOW, CHOBa NpoduUTb
ee BepxHee yrnybfneHne u faTb BbATU COAEPXVUMOMY;

- YEepes3 BOPOHKY TWATENbHO MPOMLITbE W3HYTPWU amnyny AWCTUIIMPOBAHHOM
BOAOV B KONMYECTBE WECTUKPATHOrO OObEMA aMmmyibi;

S - noche pacTBOPEHNS COAEPXMMOrO amnyab 00bEM XMOAKOCTU [OBECTU A0

.}

S METKWM Ha Konobe;

3

- - TWaTeNbHO nepeMewaTb COAEPXMMOE M 3aKpbiTh NPOOKOL.

S y y .

S A.3 XpaHUTb MOAYYEHHbI PAaCTBOP B MIOTHO 3aKPbITOW CTEKNSHHOW WAW Nna-
CTMaCcCOBOW NOCYyAe B 3aTEMHEHHOM MeCTe npu Temnepatype He Bowe 25 °C, npepo-

N

E% XPpaHAA 0T BO3AEWCTBUA MPAMbIX COJIHEYHBIX Ny4Yen.

> Cpok xpaHeHns — 1 Mecdl C MOMEHTa NPUIrOTOBNEHMUA.
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Mpunoxerne b
(pexkomeHagyemoe)
Tabnuubl pacHeTHBIX 3Ha4YeHWt NoTeHuMana pPasnuyHbX 3N1eKTPOLHbHX CUCTEM

6.1 Tabnuua 3Ha4eHut nNoTeHumana aneKTPOAHON CUCTEMH, COCTOSWEN M3
namepuTenoHoro anexktpoaa Jlc-JI1-H-4, 3Mc-J12-H-4, 3Mc-N3-H-4 unn 3lc-N14-4
M BCNOMOTraTeNnbHOro anexkrtpoga 3llB-5,
C KOOpAMHaTamy M30MOTEeHUManbHOM TOYkKM pHu = 4,25; En = muHyc 25 MB

3HaveHve noTeHuuMana npu nwbol TemnepaTtype B AnanaszoHe oTr 0 po 100 °C
ONpefenaeTcs ypaBHEeHNEM:
E=Eun - (54,197 + 0,1984 t) (pH - pHn),
T — Temnepartypa pacteopa, °C;

rge

pHu,

Ev — HOMMHANbHbIE 3HAYEHWUT KOOPAMHATH M30MOTEHUMANBHON TOYKM
9NEKTPOAHON CUCTEMDI,

COCTOSWEN U3 CTEKNAHHOIO M BCMNOMOIraTeNbHOro SNNEKTPO-

N0B, COOTBETCTBEHHO pPH, MB.
pH NoTeHuman SneKTPOAHON CMCT@TH (E,C?B> npu TeMmnepaType pacTBopa
t Y o
0 20 40 60 80 100
0,00 205, 3 222,72 239,1 255,9 272,8 289,7
0.50 178,2 193, 1 208,0 222,9 237,8 252,06
1,00 151, 1 164, 0 176, 9 189, 8 202, 7 215,6
1,50 124,0 135,0 1459 156, 8 167,7 178,6
= 1,68 114, 3 124.,5 134,7 1449 155, 1 165, 3
S 2.00 96,9 105,9 114,8 123,7 132, 7 141,6
= 2.50 69, 8 76,8 83,7 90,7 97,6 104,6
IS 3,00 42,7 a7, 7 52,7 57,6 62,6 67,5
= 3,50 15,6 18,6 21,6 24,6 27,6 30,5
4,00 -11,5 -10,5 -9,5 -8,5 -7,5 -6,5
S 4,25 25,0 25,0 25,0 -25,0 -25,0 -25,0
© 4,50 -38,5 -39,5 -40,5 -41,5 -42,5 -43,5
= 5,00 -65,6 -68,6 -71,6 -74,6 -77,6 -80,5
= 5,50 -92,7 -97,7 -102,7 -107,6 -112,6 -117,5
= 6,00 -119,8 -126,8 -133,7 -140,7 -147,6 -154,6
< 6.50 -146,9 -155,9 -164,8 -173,7 -182,7 -191,6
5 7,00 -174,0 -185,0 -195,9 -206, 8 =217, 7 -228,6
= 7.50 -201, 1 -214,0 -226,9 -239,8 =252, 7 -265,6
- 8,00 -228,2 =243, 1 -258,0 -272,9 -287,8 -302,6
8,50 -255,3 -272,2 -289, 1 -305,9 -322,8 -339,7
. 9,00 -282,4 -301,3 -320, 1 -339,0 -357,8 -376,7
E 9,50 | -309.5 -330.4 -351.2 -372,0 -392,9 4137
5 10,00 -336,6 -359,4 -382,3 -405, 1 -427,9 -450,7
< 10, 50 -363,7 -388,5 -413, 3 -438, 1 -462,9 -487,7
= 11,00 -390, 8 -417,6 -444 4 -471,2 -498,0 -524.,7
S
=
= Mlucm
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6.2 Tabnuua 3Ha4eHun noTeHumana aneKTPOAHON CUCTEMb, COCTOAWEN M3
n3mMepuTensHoro anektpoga Jlc-JI1-H-7, 3Mc-N13-H-7 wnn 3Mc-N4-7
M BCNOMOraTenbHOro anektpoga JllB-5,
C KOoOpaMHaTamy MU30MNoTeHuManbHo To4kn pHu = 7,00; Eu = muHyc 25 mB

3HaueHne noTeHumana npv nwbon TemnepaType B auanadoHe oT 0 po 100 °C
ONpenenaeTcss ypaBHEHNEM:
E=En - (54,197 + 0,1984 t) (pH - pHu),
roe  t - Temnepatypa pactsopa, °C;
pHY, En - HOMMHaNbHbIE 3HAYEHWS KOOPAMHATH M30MOTEeHUMANbHOW TO4YKY
SNEKTPOAHOM CWUCTEMbI, COCTOSUEN M3 CTEKNSHHOIO M BCNOMOraTeNbHOr0 3n1eKTpo-
N0B, COOTBETCTBEHHO pPH, MB.

Wb N [lodn
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pH loTeHumnan 3neKTpoaHoOM CMCTG?H (E,C?B) npu TemnepaType pacTeBopa
t Y (o]
0 20 40 60 80 100
0.00 354, 4 382,72 409, 9 4377 465, 5 4933
0,50 307, 3 353, 1 378,9 404, 7 430, 4 456, 2
1.00 300, 2 324, 0 347, 8 371,6 305, 4 4192
1,50 273, 1 2949 316, 7 338, 6 360, 4 382,72
1,68 263, 3 084, 4 305,5 326, 7 3478 368, 9
2.00 246, 0 265, 8 85,7 305, 5 305, 3 345,72
5 2.50 218,9 36,7 7546 272.5 290, 3 308,72
§ 3,00 197, 8 207, 7 23,5 239 4 55,3 27711
- 3,50 164, 7 178, 6 192, 5 206, 4 220, 2 34,1
- 400 137,6 149, 5 161, 4 173, 3 185, 2 197, 1
S 4,50 110, 5 120, 4 130, 3 140, 3 150, 2 160, 1
5.00 83,4 91,3 99,3 107, 2 175, 1 123, 1
S 5,50 56, 3 62,2 68,2 742 80, 1 86, 1
3| 6.00 29,2 33,2 37,1 417 457 490
> 6,50 2.1 4 6,1 81 10,0 12,0
= 700 25,0 =25, 0 =25, 0 =25, 0 =25, 0 =25, 0
s 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
E 850 | -106,3 | -112,2 1182 24,2 | -130. 1 136, 1
. 9. 00 133, 4 ~147,3 ~149, 3 “157,2 ~165, 1 173, 1
2 9,50 ~160, 5 170, 4 180, 3 ~190, 3 200, 2 ~210, 1
10. 00 ~187, 6 ~199,5 —211,4 ~023, 3 235, 2 “D47, 1
10. 50 04,7 028, 6 0425 ~056,4 270, 2 “084 1
g 11,00 | -241,8 057.7 73,5 289, 4 7305, 3 309, 1
° 11,50 268, 9 086, 7 -304, 6 -322,5 ~340, 3 358, 2
- 1200 296, 0 315, 8 -335,7 -355,5 ~375, 3 395, 2
E
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6.3 Tabnuua 3Ha4eHuit noTeHumana SneKTPOLHON CUCTEMb, COCTOSWEN U3
namepuTenoHoro anektpoga Jlc-JI1-B-4, 3Mc-J12-B-4 wnnn
M BCNOMOraTenbHOro anektpoga JllB-5,

C KOOpAMHATaMM M30MOTEeHUManbHON To4kK pHu = 4,25 En

= MUHYC 25 MB

dMc-N3-B-4

3HaueHne noTeHusana npw nwboit TemnepaType B auanaszoHe ot 20 go 100 °C
ONpenenaeTcs ypaBHEHNEM:

roe

E=En - (54,197 + 0,1984 t) (pH - pHn),
T - Temnepartypa pacTBopa,

OC,

pHW, En - HOMMHaNbHbE 3HA4YEeHWS KOOPAMHATH M30MOTEeHUMANbHON TO4YKY

9NEKTPOAHON CUCTEMDI,

COCTOSWEN U3 CTEKNAHHOIO M BCMNOMOIraTeNnbHOro SNIEKTPO-

N0B, COOTBETCTBEHHO pPH, MB.
pH loTeHumnan 3neKTpoaHoOM CMCTGTH (E,C?B) npu TemnepaType pacTBopa
«t 7 o
20 40 60 80 100
0.00 002, 7 239, 1 255, 9 272, 8 89,7
0.50 193, 1 208, 0 202.9 37,8 752.6
1,00 164, 0 176,9 189, 8 202,7 215,6
1,50 135,0 145,9 150, 8 167, 7 178,06
1,68 124, 5 134,7 144, 9 155, 1 165, 3
2,00 105, 9 114, 8 123, 7 132, 7 141,06
2.50 76,8 83,7 90,7 97,6 104,06
3,00 47,7 52,7 57,6 62,6 67,5
g 3,50 18,06 21,6 24,6 27,6 30,5
S 4,00 -10,5 -9,5 -8,5 -/,5 -6,5
© 4,25 -25,0 -25,0 -25,0 -25,0 -25,0
= 4,50 -39,5 -40,5 -41,5 -42,5 -43,5
S 5,00 -68,6 -71,6 -74,6 -77,6 -80,5
= 5.50 -97,7 -102,7 -107,6 -112,6 -117,5
< 6,00 -126, 8 -133,7 -140,7 -147,6 -154,6
=l 6,50 -155,9 -164, 8 -173,7 -182,7 -191,6
f) 7,00 -185,0 -195,9 -206, 8 =217, 7 -228,6
= 7,50 -214,0 -226,9 -239,8 -252,7 -265,6
Q2 8,00 -243,1 -258,0 -272,9 -287,8 -302,6
= 8,50 -272,2 -289,1 -305,9 -322,8 -339,7
9,00 -301,3 -320,1 -339,0 -357,8 -376,7
E 9.50 -330,4 357, 2 =372, 0 392, 9 “I13.7
> 10,00 -359,4 -382,3 -405, 1 -427,9 -450, 7
3 10, 50 -388,5 ~413,3 ~438, 1 ~162,9 487, 7
11,00 -417,6 -444 4 -471,2 -498,0 -524,7
11,50 -446, 7 -475,5 -504, 2 -533,0 -561,8
g 12,00 475, 8 506, 5 537, 3 568, 0 598, 8
- 12,50 504,79 ~537,6 ~570,3 603, 1 635, 8
IS 13,00 -533,9 -568, 7 -603,4 -638, 1 -672,8
= 13, 50 563, 0 599, 7 636, 4 673, 1 709, 8
S 14,00 -592,1 -630, 8 -669,5 -708,2 -746,9
=
= Nlucm
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C KoOpAMHaTaMmm M30MnoTeHunanbHon To4kn pHu = 7,00; En

aMc-N3-B-7

M BCNOMOraTenbHOro anektpoga JlleB-5,

= MUHYC 25 MB

b.4 Tabnuua 3Ha4YeHut noteHumana aNeKTpoaHON CUCTEMb, COCTOSWEN ©3
namepuTensHoro anexktpopa Ilc-11-B-7 unu

3HaueHne noTeHusana npw nwboir TemnepaType B auanasoHe ot 20 go 100 °C
ONpefenaeTcs ypaBHEHNEM:

rne

E=En - (54,197 + 0,1984 t) (pH - pHu),
T - Temnepartypa pacTBopa,

OC,

PHM, Ev - HOMMHaANbHBE 3HAYEHUA KOOPOMHATH M30MOTEHUMANBHON TO4YKMK

9NEKTPOJHON CUCTEMDI,

N0B, COOTBETCTBEHHO pH,

COCTOSIWEN U3 CTEKNAHHOIO M BCMNOMOraTenbHOro SNEKTPO-

MB.

pH foTeHumnan 3neKTponHoM CMCT@TH (E,C?B) npu TemnepaType pacTsBopa
t 1 o
20 40 60 80 100
0.00 382,70 409, 9 4377 465,5 4933
0,50 353, 1 378,9 4047 430, 4 456, 2
1,00 3240 3478 371,6 395 4 419,72
1,50 2949 316, 7 338,6 360, 4 382,72
1.68 084 4 305, 5 326, 7 3478 368, 9
200 265, 8 85,7 305, 5 325, 3 345,72
2,50 236, 7 2546 272,5 290, 3 308, 2
3,00 207, 7 23,5 239 4 755 3 271, 1
3,50 78,6 192, 5 206, 4 220,72 034, 1
g 400 149, 5 167, 4 173, 3 185, 2 197, 1
& 450 120, 4 130, 3 140, 3 150, 2 160, 1
> 5.00 91,3 99,3 107, 2 115, 1 1231
IS 5.50 62,2 68,2 74D 80, 1 86, 1
= 6,00 33,2 37, 1 41,1 45,1 49,0
- 6,50 4,7 6,1 8 1 10,0 12,0
= 7,00 -25,0 =250 =250 =250 =250
= 7.50 574, 1 56, 1 58, 1 60,0 62,0
= 8.00 83,2 87, 1 ~97,1 95,1 99,0
2 8,50 112,72 ~118,2 124,72 ~130, 1 ~136, 1
> 9.00 “147, 3 149, 3 ~157, 2 =165, 1 173, 1
< 950 ~170, 4 ~180, 3 ~190, 3 200, 2 ~270, 1
5 10. 00 199 5 011, 4 0233 035,90 047
= 10. 50 —228.,6 2425 056, 4 270, 2 —084, 1
o 11,00 —057,7 ~273,5 289, 4 305, 3 2321, 1
11,50 ~286, 7 ~304, 6 ~322.5 340, 3 358, 2
o 1200 ~315, 8 -335,7 355, 5 ~375,3 305, 2
g 12,50 ~344,9 366, 7 388, 6 410, 4 432,70
Z 13,00 “374,0 397, 8 ~427.6 ~445, 4 469, 7
E 13,50 403, 1 ~428, 9 4547 ~480, 4 506, 2
< 1400 432,72 ~459,9 487, 7 515, 5 ~543,3
=
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JIncT perncTpaunn n3MeHeHun

Homepa nucToB (CTpaHuL,) Homep| Mop- Cpok
N3m. NOKY-| nucb | [aTa BBEEHMNS
V3MEHEH- | 3aMeHEeH-| HOBbIX aHHY - MEeHTa V3MEHEHNS
HbIX HbIX POBaHHbIX
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