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JIeKTpOALI Brecens! B 'ocynapcTBeHHBIM
HOHOCEJICKTHBHBIE peecTp CpeAcTB U3MEPEHUH
HCIa

Perucrpaunonnsii Ne 4481 7-09
B3amen Ne

Bemyckarorcs o texundeckuM ycnosusamM UbAJ1.418422.095 TY.

Ha3nauenune u 00/1acTh NpHMCHEHHHA

Onexrtpoas! noHocenekTuBHBle ICOM (B nanpHeNmeM — 3)IEKTPOJEI) SBJIIOTCH Mpeobpa-
30BaTC/IbHBIMU IEMEHTAMHU, IIpeHA3HAYCHHBIMU U H3MEPEHHA MOTEHIHOMETPHUYECKHM METO-
JIOM aKTHBHOCTH (pH oOecredeHHH IOCTOSHCTBa HOHHOM CHJIBI PacTBOpA - KOHIEHTpALMK) pas-
JIWYHBIX HOHOB (pX) B BOAHBIX pacTBOpax H MyJbIIax (KpoMe pacTBOPOB, OOpa3yIOIMHX OCAAKH
WM IUICHKH Ha MIOBEPXHOCTH MM MeMOpaHe 3IeKTpOJIOB).

DJIEKTPOAB! BBITYCKAIOTCA I H3MEPEHHs aKTHBHOCTH (KOHIEHTpauuu) HoHoB Na’, K,
NH,", Ca**, NO5, CI, F, Br, Ag', Cu?, I', Pb*, Cd**, Li* 1 pasnuyaiorcs THIIOM UyBCTBHTENHHOM
MeMOpaHbl, Ha3HaYeHHEM, KOHCTPYKTHBHEIM HCIIOTHEHHEM H MaTEpHAJIOM KOpITyca.

ONeKTpOAbl pacCUMTaHbl Ha IPUMEHEHHE B pa3MMYHBIX pH-MeTpax Him HOHOME pax Co-
BMECTHO C JIFOOBIM BCIIOMOTaTEIBbHBIM EKTPOAOM (3JIEKTPOAOM CPaBHEHHMSA), 11 KOMOMHHUPOBaH-
HBIX 3JIEKTPOAOB HCHONB30BaHHE BCIIOMOTraTeIbHOTO JJIEKTpoa He TpebyeTcs.

O6nacTh IIpUMEHEHHS IEKTPOAOB — KOHTPOJIb AKTUBHOCTH (KOHLIEHTpALuu) HOHOB (pX) B
Hay4YHBIX M IPOMBIIUICHHBIX aHATHTHYECKHX JIAOOpaTOpHIX B COCTaBe CTALIMOHAPHBIX HIIH II€pe-
HOCHBIX HOHOMEPOB, KOHTPOJIb TEXHOJIOTHYECKUX MPOILECCOB B Pa3IMYHAIX OTPACIAX IIPOMBIIILIECH-
HOCTH.

Onncanue

IIpr norpyxeHHH 31€KTpOa B KOHTPOJIMPYEMBIA pacTBOp MEXIY MOBEPXHOCTHIO UyBCTBH-
TENBHOM MeMOpPaHEI M H3MEPSIEMBIM pacTBOPOM IPOHUCXOAUT 0OMEH HOHAMH, B pe3yJIbTaTe KOTOPO-
ro BO3HHMKAeT pa3’HOCTH IOTEHIMAJIOB, IPONOPHUOHATBHAS BEIMYMHE AaKTUBHOCTH H3MEPSIEMOTO
HOHa B pacTBope (npu obeclie4eHHH MOCTOSHCTBA HOHHOM CHJIBI pacTBOpa - KOHIUEHTpanuu). Pas-
HOCTh NOTEHIHMAIOB MEXAY M3MEPUTENBHEIM M BCIIOMOTATENbHBIM 3JIEKTpoaMH (IOTEHIHAN IO-
CJICHETO HE 3aBHCHT OT BeNMYMHEI pX) ONAETCS Ha BEIXOA H3MEPHUTENBHOTO IMPeoGpazoBaTes.

Kopimyc anexkrposa npencrasiser coboi CTEKIAHHYIO HIH ILIACTMAcCOBYIO TPYOKY, OKaHYH-
BAIOMIMACSA IyBCTBHTE/ILHOH MeMOpaHod. B mosocTh KOpIyca 3ajMT pacTBOp, B KOTOPHIH mOTrpy-
)KEH KOHTAKTHBIA IOTY3NE€MEHT. DNIEKTPOJ COEMUHsACTCS ¢ NpHOOPOM NpH ITOMOINH Kabes, OKaH-
YHBAIOLIETOCA Pa3bEMOM.




OcHoBHbBbIE TEXHHIECKHE XapaKTCPHCTHKH

E(pym::na 3MEKTPOMHON XapaKTEPHCTHKH 3J1eKTpooB Ha Honsl Na', K, NH;*, NOs', CI, F,
Br, Ag’,J, Li" B maneiino# 9acTH KpuBoii (Sy,) 1o aGcomoTHol BemmuuHe He Menee, MB/pX:

npu temmneparype 5 °C 50,0,
npu temneparype 20 °C 54,0;
mpu TeMneparype 50 °C 61,0.

KpyTH3Ha 3]IeKTpOJTHOM XapaKTEPHCTHKH IEKTPONOB Ha HOHHI HOHEI Ca’’, Cu®*, Pb%,

2+ N . .
Cd™" B nuneiinoH yacTH KpHBOH 110 abCOMIOTHOM BENMYMHE NOJDKHA GBITH He MeHee, MB/pX:

ipu teMneparype 5 °C 26,0;
npu temueparype 20 °C 27,0,
npu Temneparype 50 °C 30,0.

OCHOBHBIE TEXHHYECKHE XapaKTEPHUCTHKH JNIEKTPOLOB IPHBEAEHEI B Tabune 1.



Tabmuna 1

Venosroe | Onpene- Juana3oHb! H3MEpCHHH Temneparypa | 3pauenme moten- | OTIIOHEHHE MEKTPOl-| 3HAYCHHE SIEKTPH-
oﬁaﬁsnaqerme nxc:lmﬁi pX pH a;‘;?f;g;’:: IMana B PaCTBOPaX ¢ HOH m::;ﬂm o1l ?IZCI:(;;‘ (3) ;:;ppi;il:
CKTpoja | KO MOJIB/I[M3 anannc;ngmon °C Ko:: (1)1;:'11]))31(}1:12«311 mpet Temmeparype 20 npH TeMIiepaType
MOJIB/IM”, °C, 20 °C
mMB MB
HCOn-Na-1 or10*103,5 |or muHyc 0,5 >6 ot 0 no 100 |90 + 20 pu KOHIICH- ot 40 1o 200 MOmM
Na'* Jo mmoc 4 TpaLHy U3MEPIEMOI0o +6
WC3n-Na-11 or3x10° 1035 | orammyc 0,5 >10 ot 5 0 100 mom oT 40 70 500 MOM
Jio wmoc 7,5 0,1 Mos/aM

UCHn-Na-4 0r10% 010" | orlpo4 >8 oT 5 110 60 - (2454 £ 10) ot 40 o 200 MOM
UCOK-2 K ot 10°10 107 orlmo5 or2 109 130 + 30 +6 ot 10 no 80 MOm
UCOnNH;2| NH' | or10°103x10?| 0r05m05 or2 1010 130+ 30 +6 ot 10 no 80 MOm
UCOn-Ca-2 Ca®* ot 5x10°1010" | orlm04,5 or4 09 130 £ 30 £6 ot 10 0 80 MOm
UCO-NOs-2| NO;y  |or5x10°105x10™ | 0r0,5 104,5 or2 1010 130 + 40 +6 or 0,5 10 10 MOM
HCOn-Cl-3 cr 013x10°10 107 | orlpo5 or2po11 120 + 40 +3 ot 10 z10 100 kOm

HACOnF-3 F or 10°10 10 orlpo5 or4,5 108 Ot 5 mo 50 120 + 40 +3 <6 MOwM
UCOn-Br-3 Br or10% o 10 orlpo5 orlgo12 120 £ 40 £3 ot 10 1o 100 xOm
HUCOn-Ag-3 Ag' or5x10710 10" | orlmo65 or2109 120 + 40 +6 ot 10 z10 100 xOM
MCOnCu3 | O | or10%m010" orl 06 or3 106 120 + 40 +6 ot 10 1o 100 kOm
HCI1-J-3 T 011010107 | orlmoé6 or2 1010 120 + 40 +3 ot 10 1o 100 xOM
UC3n-Pb-3 Pb* or 10 1o 107 orlpo6 or3no7 120 + 40 £3 ot 10 zo 100 xOm
UCI-Cd3 | C& | o110%m0 10" | orlmé6 or3mo7 120 + 40 +3 ot 10 no 100 xOM
HACOr-Li4 Li' or10* 01 or0n04 >8 Ot 5 10 60 - (2605 + 10) +6 ot 50 zo 350 MOM




I"aGapurHEIe pasmepsl, MM, He Gollee:
- anextpogst UCIOn-K-2, UCIn-NH;-2, UCOn-Ca-2, UCOn-NOs-2, UCOn-Cl-3, UCOn-F-3,
UC3n-Br-3, UCOn-Ag-3, UCIn-Cu-3, UCIn-J-3, UCOn-Pb-3, UCDn-Cd-3

nnuHa 6e3 xabens 113;
A¥aMeTp MOrpy>KHON 9acTH 10;
- anexkrpoasl UCOn-Na-1, UCHn-Na-11 NCOn-Na-4, UCOn-Li-4
InHa Oe3 kabens 170;
JHaMETp NOrPyXHOH YacTH 12.

JinuHa xabens nomkHa ObITh He MeHee 80 cM.
I[Ipumeyanue - JlomyckaeTcs no TpeGOBAHMIO 3aKa34HKa H3TOTABIUBATE SJIEKTPO/IBI C raGapyT-

HBIMM pa3sMEpaMH H JUTHHOM KaleJs, OTIAYHBIMH OT YKa3aHHBIX.

Macca anektponoB 6e3 kabens He Gonee 70 T.
Bpems oTkiuka snexrpona ue Gonee 180 c.

BeposaraocTts 6e30TKa3Ho#M paboTsl 32 1000 yacos He Menee 0,95.
YCoBHs SKCIUTyaTallMH:

- THana3oH TEMIIEPATYP OKPYXaIOILIEro BO3oyXa ot 10 g0 50 °C
- OTHOCHTENIbHAS BIIAXXKHOCTH BO3yXa 10 95 % npu 30 °C
- ana3oH atMoc(epHOro naBJeHHs ot 84 o 106,7 xI1a.

3Hak yTBepKIeHHS THIA

3HaK yTBEpXAECHHS THIIA HAHOCHTCS Ha STHKETKY, HAKJIEHBAeMYIO Ha KOPITYC 3EKTPOJA, METOTOM
TepMoTpaHcepHOH eYaTH, U Ha THTYJIbHBIH MuCT [Tacopra METOZOM KOMITBIOTEPHOM TpadHKH.

KoMnaexkTHOCTL

1. Onexrpog UC3xn - o 10 IuT. B 3aBHCHMOCTH OT 3aKa3a;

2. IMacropr UBSLJL. 418422.095 TIC, UBSIL. 418422.095-01 I1C, UBSJL. 418422.095-02 IIC,
UBL. 418422.095-03 IIC, BSJL. 418422.095-04 T1C, UBJI. 418422.095-05 I1C,
UBAJL. 418422.095-06 TIC, UBSII1. 418422.095-07 IIC, UBSJ1. 418422.095-08 I1C,
Wb 418422.095-09 TIC, UBSIL. 418422.095-10 IIC, MBI, 418422.095-11 I1C,
WBJL. 418422.095-12 IIC unu UBSJI. 418422.095-13 TIC
B 3aBHCHMOCTH OT HOHOB —1 3K3.

I[JIS{ SJICKTPOJOB, BXOIAIIHX B KOMIUIEKT U3JENIHM, KOMILUIEKTHOCTE IIOCTABKU OnpeAcIACTCA TEXHHU-
YECKUMH YCJIOBHAMH Ha 3TH HU3OCIIHA.

IHoBepka

lloBepka 1 xamMOpPOBKa 3IEKTPOOB IPOBOAUTCS B COOTBETCTBHHU C peKOMEHAAIHe
P 50.2.034 - 2004 «I'CH. DnexTpoms! HOHOCEEKTHBHBIE /Ul ONPEENeHHs aKTHBHOCTH (KOHIIEH-
TpalliK) HOHOB B BOJHBIX PacTBOpax. MeTouka moBepKH».
CpenctBa MOBEpKH:
1. pH-MeTp — MHILTHBONBETMETD, MpeneNbl KOMyckaeMol aGCOMOTHOM MOTPEIHOCTH H3Me-
penus s.a.c. 0,1 MB.
2. DnexTpox CpaBHEHHS XJIOpcepeOpsHbI HACHIEHHHIH 3TaNOHHBIA(00pa3LoBEIf) 2-ro
paspsna mo 'OCT 17792. INorpem#ocTts He Gonee +2,5 MB.

3. TepmocTaT XHMAKOCTHBIA. [[Halla3oH peryIMpoOBaHHS temneparypsl o 0 °C no 100 °C.
Horpemsocts + 0,2 °C



5

4. Kam6posanusie conporupienns Ha 620 kOM, 4 MOwM 1 10 MOwm. IlorpemuocTs u3Me-
penus — ne Gonee 5 %

5. Tepmomerp naboparoprsni TJI-4, mo TY 25-2021.003, nena nemenns — 0,1 °C.

MexmnoBepodHEI# HHETEpBaI - 1 rox.

Hopua‘mnnue H TCXHAICCKHE NOKYMCHTDI

1. TOCT 27987-88. Ananu3arops xuaxoctd norernuomerpuieckue. I'CII. O6mme TexHHIecKue
ycnosusi. Pasnen 2.12 Texaudeckre TpeGOBaHHA K H3MEPHTENBHBIM 3JIeKTpojaM pX.

2. NBs1)1.418422.095 TY «Dnektponsl voHOocenekTuBHEEe UCOm». Texaudeckne yCnoBus.

3.TOCT 8.120-99 I'CU.I'ocynapcTrBeHHas HOBEPOYHAS CXEMa IS CPEACTB A3Mepenuit pH.

3axunouenne

Tun 35ekTpoioB HoHOCENeKTHBHEIX UCOn yTBEpKAEH C TEXHHYECKHMH A METPOJIOTHIECKHMH
XapaKTepHCTHKAMM, IPHBEICHHRIMA B HACTOALIEM ONMCAHAM THNA, H METPOJIOrHYECKH ObecredeH
IIpH BHUTYCKE W3 MPOU3BOACTBA U B SKCILIYaTallHH COTJIACHO IOCYAApCTBEHHOM IIOBEPOIHOM CXeMe.

Hsroroeurens: PI'VII «CMmonercKoe IPOA3BOACTBEHHOE
obbeanHeHne KAHaNUTIPAGODPY

Poccus, 214031. r. CMmonenck, yn. babymkuna, 3

Ten. (4812) 31-32-39, daxc (4812) 31-75-16, 31-75-17

I'enepanbHEIA AHPEKTOP

®I'YII CIIO «ARamaTIpubop» H.I". AHTOHOB

PykoBoauTens nabopatopun 4
' CH OI'YI1 "BHAVIM um.J1.U. Mex;
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