DIeKTPOABI Buecensl B 'ocymapcTBeHHbIH
NOTEHIHOMETPHYECKHE CTEKISHHbIE peecTp CpeCTB U3MEpEHMi
Alc momuduxanuu Ilc, Ic-JI,
Sc-KII, 3c-KJI Pernctpamponssii Ne D& {20-08
B3amen Ne

Brmyckalotcs mo TexHuueckuM ycnosusam MbSJ1.418422.087 TY.

Ha3nauenue u 06;1acTh NpUMEHEHNA

DnexTpoasl MOTEHIHOMETpUYecKHe CTeKIsHHble Ollc, B ToM umucie KOMOMHHPOBAHHBIE,
(manmee — 3JeKTpoOAbI) ABIAIOTCS NpeoOpa3oBaTENbHBIMH JJIEMEHTaMM, NpeIHa3HAYEHHBIMH UL
npeoOpa3oBaHUs aKTHBHOCTH MOHOB BOJopoJa (3HaueHue pH) BOAHBIX pacTBOPOB M MyJbI (KpoMe
PacTBOpOB, colepxalux (ropuCcTOBOJOPOAHYIO KHCIOTY HMiM €€ COJM M BelecTBa, oOpasyromue
0CaIKi MM IJICHKH Ha MOBEPXHOCTH 3JEKTPOOB, 3d HCKIFOUYEHHEM IEKTPOIOB, H3TOTOBICHHBIX U3
(TOPYCTONYMBOrO CTEKIA) B 3HAYCHHE EKTPOABIIKYINCH CHIBL. DJIEKTPOABI, H3rOTOBJIEHHBIC H3
¢TopycTOMUMBOrO  CTeKJa  MOTYT  HCHOJB30BAaTbCs B pacTBOpax,  COJEPKallUX
(TOPUCTOBOIOPOIHYIO KHCJIOTY HIIH €€ COJIH.

OOnacTe TNPHMEHEHHWS JJIEKTPOJOB — KOHTPOJb TEXHOJNOTMYECKHX IIPOLECCOB Ha
NPENPHATAIX XAMUYECKOH, HerexumMmudeckoi, LEMON03HO-OyMaXHOM M APYrHX OTpacisx
IPOMBIIUIEHHOCTH, Hay4yHble M IIPOMBIIUICHHBIE AHAINTHYECKHE 1a0OpaTOpuH B COCTaBe
CTaJMOHAPHBIX WK NepeHOCHBIX pH-METpOB, HOHOMEPOB.

Onucanne

[Ipy norpyxeHMH O9JEKTpoma B KOHTPOJIMPYEMBIH pacTBOp MEXAy IOBEPXHOCTHIO
JyBCTBUTENbHOM MeMOpPaHBI, H3TOTOBJIEHHOIO M3 CIEIHATGHOTO 3JEKTPOJHOrO CTeKNa, H
M3MEPAEMBIM PacTBOPOM IPOMCXOAUT OOMEH HOHAMH, B PE3Y/IbTaTe KOTOPOTO BO3HHUKAET PasHOCTh
NOTEeHIMATIOB, MpOIOpUHOHaNbHAas BenuwunHe pH pactBopa. PasHOCTE HOTEHUHANOB MeEXAY
HU3MEPUTEIbHBIM W BCIIOMOTATENbHBIM 3JIEKTPOJaMH (HOTEHIHAI IOCIEIHEr0 HE 3aBHCHT OT
sennuuHbl pH) mofaeTcs Ha BBIXOA H3MEPHTENBHOTO MTpeobpa3oBaTelis.

Kopnyc oamextponma mpexcraBiser co0oif CTEKISHHYIO WM IUIACTMAcCOBYIO TpYOKy,
OKaHYMBAIOWIMICS YyBCTBUTENHbHONH MEMOpaHOH W3 CHENUAIBHOTO 3JEKTpoJHOro crexia. dopma
YyBCTBHTENbHONH MeMOpaHbI onpenessiercs (pyHKIHOHAIBHBIM Ha3HAYEHHEM DJIEKTPOJa H MOXET



OBITH pa3IMYHOM: IApHK, Modycdepa, KOHYC U T.II. B MONOCTH KOPIIyca 3aJHT pacTBOp, B KOTOPEIH
NOTPY)XKEeH KOHTAKTHBIN MOJIY>IEMEHT. DNEKTPOJ COEMUHACTCS € IMpuOOpOM MpH MOMOIM Kabers,
OKaHYMBAIOLIErocsa KabeIbHBIMU HAKOHEUYHNKAMHU WM pa3beMOM.

OneKTpoas! NOAPa3AENsIOTCs Ha deTblpe Moaudukanuu: Dllc — npomeinuienHsle, Jllc-JI-
naboparopuble, DIlc-KI1 - komOunuposanusie npomsiieHHble, JlIc-KJI - xomMbGuHHpoBaHHBIE
nabopaTopHblE © BBIIYCKAIOTCS Pa3IMYHBIX WCIOJHECHHH, OTJIIMYAIOMUXCH Ha3HAUYECHHEM,
KOHCTPYKIMEH, KOODJHMHATAMH HM30MOTEHIMANBHON TOYKH, GOpMOI 4yBCTBHTENHHONH MeMOpaHEI,
Mapkoil anextpopnoro crekna (H - Hu3koomHoe, B - BricokooMHOoe u F - ¢ropycroitunsoe),
MaTepragoM Kopiyca (CTeK/IIHHBIH U IIaCTMAcCOBBIN ), MaccOi W rabapuTHBIMH pa3MepaMH.

Onexrpoasl Mogudukanuit lc u Dllc-JI paccuntansl Ha MpUMeHEHHE B Mape C JOOBIM
BCTIOMOTATENIBHBIM 3JIEKTPOJAOM (31EKTPOIOM cpaBHEHMS). DnexTpoasl Moaudukarmit Il1c-KIT u
Ollc-KJI  0o0BeAMHAIOT B ONHOM KOpIyce CTEK/IHHBIM W BCIIOMOTATENbHBIM JJIEKTPOOB M
HCIIONIB3YIOTCS BMECTO 3NEKTPOJAHBIX Iap, COCTOAIMX M3 H3MEPUTEIBHOTO W BCIIOMOIaTeILHOIO
SNEKTPOMOB.

OCHOBHBIE TEXHHYECKHE XapPAaKTEPHCTHKH SJIEKTPOJOB TpUBEAEHE! B Tabmuue 1,2 u B
IPUMEYaHHH.



OcHoOBHEBIE TEXHHYECKHE XapaKTCPpHCTHKH

Jlunelnpi quanasod u3MepeHuit pH, TeMnepatypa aHanu3upyeMoil cpebl H dIeKTPUYECKOe COMPOTHBIICHHE NMEKTPOJOB YKa3aHs! B Tabnume 1.

Tabnuma 1
ITapameTprl OnexTpoab MoudpHUKauu OneKTpoab JNeKTpoasl Onexrpoas Mogudukanuu c-KJI
Olle MoIuduKauu MoaubuKay
Allc-JI Alc-KII
Mapka 351eKTpoIHOTO H B F H B H B F _ H _ B _
CTeKJIa CTEKISHHBIHA | ITTACTMACCOBEI | CTEK/ISHHBIA | IUIACTMACCOBBIA
KOpITyC H KopiTyC Kopiyc Kopryc
Jlunetinsrit muana3ol | ot 0 mo | orOmo0 | or 1l mo [ orOmo | ot 0 10 {or O mo| ot 0 mo |oT 1 110 or 0 no 12 ot 0 no 14
pH npu TeMnepatype 12 14 11 12 14 12 14 11
25°C, pH
Temneparypa or0mo jor25mo| or0mo | ot 0 mo | ot 20 mo {otr 0 mo{ o120 10 {or 0 mo|oT 0 10 100 | o1 0 mo 80 ot 20 no ot 20 1o 80
aHAH3HPYEeMOit 100 100 80 100 100 100 100 80 100
cpexst, °C
DNEKTPUYECKOE or 10 no (01200 10| 01250 [oT 10 M0 | 0T400 | 0T 50 | 0T 500 {07250 | or10mo |[ot S0 mo 250 ot 250 mo ot 500 mo
CONMPOTHUBJICHUE 500 1000 | mo 1000 | 500 {mo 1000 [mo 250 | mo 1000 | 1mo 100 800 1000
3JIEKTpOAa NpH 1000
TeMIIepaType
25 °C, MOm

Jonyckaercs no Tpe6oBaHUIO 3aKa3uMKa M3rOTaBIMBATh 3JIEKTPOABI C IMHEHHBIM IHana3oHoM u3MepeHus pH, Temneparypoit ananu3upyemoit

Cpe€abl U JIICKTPHICCKUM CONPOTHUBICHUAEM JJICKTPOJOB, OTINYHBIMH OT 3HAYCHUH NPUBCACHHBIX B Tabmumne 1.




DNeKTPOabl BHITYCKAIOTCS ¢ KOOPAHMHATAMH H30MOTEHIIMAIBHON TOYKH,
IpHBEJICHHBIMU B Tabiuie 2.

Monuduxanus KoopanHathl H3000TEHIMATBHON TOYKH
pH,, pH £0,3 E,..MB
Sllc 4,25 -25
7,00 -25
10,00 -25
Olc-JI 4,25 -25
7,00 -25
Sllc-KII 4,00 0
6,70 18
Olc-KJI 4,00 0
6,70 18

I[onycxae’rcx 1o Tpe60BaHI/IIO 3aKa3uHKa H3roTaBjiuBaTh JJICKTPOABI C KOOpAWHATaMHU
H30HOTEHIHAILHOM TOYKH, OTJIHYHBIMH OT [IPUBCACHHBIX B Tabnmue 2.

Ipumeuanwue:
1. KpyTu3Ha BogopoJHOH XapakTE€pUCTUKY NIEKTPOJOB B IMHEHHOMN YacTH KpuBoii (S,,) o
abCcoIIOTHOM BenuM4uKHe He MeHee, MB/pH:
53,0 mpu 0°C
57,0 mipu 20°C
71,0 npu 95°C
2.0TKNI0HEHHE BOAOPOIHOM XapaKTEPHCTHKHY OT MMHEHHOCTH B IHana3oHax 3HadeHuii pH,
yKasaHHbIX B Tabiune 1, He Gonee + 0,2 pH (8 kucnoit cpene + 0,1 pH) npu temneparype 20 °C
JUIS BCEX 3JIEKTPOIOB.
3.I'abaputHbie pa3MepHl SIEKTPONOB, He 6ojee, MM:

- IAaMETP NOTPYKHON 4acTH - 30,0,
- mnHa 6e3 Kabens - 245.
4.Macca anexTpooB ¢ kabenem mamuHO# 220 cM, He Gotee, -250r.

5.lnuna BeiBoHOrO Kabens ot 80 1o 220 oM. (AnuHa Kkabens onpenenseTcs npy 3aKase).
ONEKTPOIBI MOTYT HU3TOTaBIMBaThCH Oe3 kabelnd ¢ pa3bEMOM Ha KOpIIyce.

6.BepostHOCTH Ge30TKa3Ho# paboThl 32 1000 yacos He Menee 0,95.

7.Y cnoBUs 3KCILTyaTaluu:

- IMANa3oH TeMNepaTyp OKpY>KaroIero Bo3ayxa ot 10 mo 50 °C
- OTHOCHTENbHAS BIAXXHOCTH BO3/yXa 10 95 % mpu 30 °C
- IHana3oH aTMOC(EpHOTO JaBJIeHHS ot 84 no 106,7 xI1a.

- cofepaHue (PTOPHCTOBONAOPOJHOM KUCIOTH A/1S 3JIEKTPOIOB, M3TOTOBICHHBIX U3
GTOpPYCTOHYHBOTO CTEKIIA, JOJDKHO OBITH He Golee:

- pH=2mput=20°C HF < 300 o6beMHast 10/, MITH  ;
- pH=3mput=20°C HF < 1000 o6beMHast 10715, MIH | ;

2

- pH=4mput=20°C HF < 6000 o6pemuas mons, M




5

- pH> 5 xonuentpanusa HF ne HopmupyeTtes.

3HaK yTBep/KACHHSA THIA

3HaK yTBEpXKICHHS THIIA HAHOCHTCS HA STHKETKY, HAKJIEMBAaeMyIO Ha KOPITyC NIEKTPOIa, METOIOM
TepMoTpaHcepHOil meyaTy W Ha TUTYIBHEIN ucT [Tacnopra MeTO0M KOMIBIOTEPHOM rpaduky.

KoMniekTHocTh

1. Dnextpon 3llc - mo 20 mT. B 3aBUCHMOCTH OT 3aKa3a;
2. Macnopt UBAJIL. 418422.087 I1C, UBAJI. 418422.087-01 I1IC, UBAJI. 418422.092 I1C, UBAJIL.

418422.094 T1C — 1 9Kk3.
3. PykosoactBo mo 3kcrunyaranuu MBI 418422.087 PO, UBSJI. 418422.087-01 PO, UBAJIL.
418422.092 P3, Ubs1J1.418422.094 PO —1 aks.

lIJ'ISI 3ICKTPOOOB, BXOMAIIHNX B KOMILJICKT HU3JeNIHi, KOMILIEKTHOCTh IOCTABKH OpeReIACTCA
TCXHHYCCKUMH YCJIOBHAMH Ha 3TH U3ACIIUA.

IloBepka

[ToBepka 3nexTpogaoB mpooautcs cooTBercTBuH ¢ P 50.2.035 — 04 «['CHU. Dnextpoas!
CTEKJISSHHBIE, B TOM 4YHCJIE KOMOMHHpPOBaHHbIE, UI ONPEIETICHUs aKTMBHOCTH MOHOB BOJOPOAA
(pH) B BoaHbIX pacTBOpax. MeToaMka OBEPKH».

CpeactBa noBepKH:

1. pH-Merp — MWIIHBONBTMETD, IIpeleNbl AOMycKacMoM abCOMIOTHOM IMOTrpelTHOCTH

usMepenus 3.a.c. 0,1 mB.

2. D5eKTpol CpaBHEHHS XJIOPCEPEOPSHBIH HACHIIECHHBIH 3TaJOHHBIA (00pasloBhId) 2-ro

paspsaa o 'OCT 17792. Ilorpemuocts He 6osee £2,5 MB.

3. TepMmocTaT XuAKOCTHBIH. J[wanason perynupoBanus Temnepatypsl ot 0 °C mo 100 °C.

Torpemsocts +0,2 °C

4. PaGoumii stanon pH 1-ro, 2-ro paspsana Oydepusiii pactBop no 'OCT 8.120.

5. Tepmometp naboparopusii TJI-4, mo TY 25-2021.003, Knacc 1.

MexxnoBepouHbIit MHTEpBaI - 1 rox.

HOpMaTﬂBHble H TEXHHYECCKHEC NTOKYMCHTDI

1. TOCT 27987-88. AHanu3aTopsl XHAKOCTH moTteHnpoMmerpudeckue. I'CII. O6iue TexHHYECKHe
ycnosus. Paznen 2.12 Texauueckue TpeOOBaHHUS K U3MEPUTEILHBIM dNIeKTpoaam pX.

2. UBs1J1.418422.087 TY «DnekTpoapl NOTEHIMOMETPHYECKHE CTEKISHHBIC). TEXHHYCCKHE
yCITOBHS.

3.TOCT 8.120-99. «I'CH I'ocynapcrBeHHas IOBEpPOYHas CXeMa Ui CPEACTB H3Meperuit pHy.
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