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1 ObLLUME CBEOEHNA. HABHAYEHUE

1.1 BnekTpoa MoOHocenekTuBHbIM Kpuctannuyeckun AJIMC-131Cd npeaHasHa-
YyeH COBMECTHO C 3JIEKTPOAOM CpaBHEHUS U 3NeKTPOHHbIM MNpeobpasoBaTenem
(Hanpumep, MOHOMEPOM) A9 UBMEPEHNS aKTUBHOCTU MOHOB Kagmus (II) B pacTBo-
pax. QnekTpon sBnaeTca npubopom obLLero HasHadeHus AN UCNofb30BaHUA B
HaYy4YHbIX U MPOMbILLSIEHHbIX aHanNUTUYeCKnX nadopaTopusix.

1.2 JnekTpoa mnsrotaBnmeaetca B cootBeTctBuM ¢ FTOCT 22261-94 n TexHuve-
cknmun ycnosmamm TY 4215-015-35918409-2007.

2 TEXHUMECKUE XAPAKTEPUCTUKU

2.1 Inana3soH nameperHun pCd npu temnepatype 20°C ot 1,0 go 6,0.

2.2 OTKMNOHEHME 9NEeKTPOOHOM XapaKTepUCTUKM OT FIMHEMHOCTM B AManasoHe
namepeHuin pCd n temnepatype pactsopa 20°C He 6onee £3 MmB.

2.3 [lnana3oH Temnepartyp aHanmsnpyemom cpenbl ot 5 go 50°C.

2.4 BenuunHa pH aHanuanpyemoro pactesopa gosmkHa 6bITb B npegenax ot 3 4o 7.

2.5 OnekTpnyeckoe conpoTusrieHne anektpoga npu temnepartype 20°C ot 10
no 100 kOm.

2.6 KpyTnsHa anekTpoaHOM XapaKTepUCTUKM MO abCOMOTHOM BENMYMHE, HE Me-
Hee:

- 27,0 mB/pCd - npu Temnepartype 20°C;

- 30,0 mB/pCd - npu Temnepatype 50°C

2.7 He ponyckaeTcsa npucyTcTBME B aHan1M3npyemom pacTtBope noHos Hg?*, Ag,
Cu?*, Pb?*,

2.8 NabapuTHble pa3mepbl anekTpoaa He bornee;

anametp - 10 mm;

anvHa - 130 Mmm.

2.9 MNapameTpbl coeanHNTENBHOrO Kabens n pasbema npueeaeHsl B Tabnuue 1.

Tabnuua 1

Tun pasbema [nuHa kabensa, mm Kopg
LWTekep NPBA.685611.009 800 K 80.3
LLtencensb WM 4-2 [20.364.008TY 800 K 80.5
Pasbem BNC-7001 800 K 80.7

Koa kabens npuBoautca nocne 0b6o3HavyeHnsa anekTpoaa.
2.10 Macca anektpoaa c kabenem He 6onee 70 .
2.11 BnekTpoa ABNsieTCA HEBOCCTAHABNMBAEMbIM U3OENUEM.

3 KOMIMJIEKTHOCTb
B KoMnnekT noctaBku BXOAUT:
anektpog JJINC-131Cd - 1 wr.
nacnopt - 1 wr.
ynakoBka - 1 wr.




4 NOAroToBKA K PABOTE

4.1 N3Bneyb anekTpos U3 ynakoBKW.

4.2 Y6eauTbCs B OTCYTCTBUM MEXaHUYECKNX NOBPEXOAEHNN dneKkTpoha u coeu-
HUTENbHOro kabens.

4.3 OcmoTpeTb paboyyto MembpaHy anekTpoaa, Ha Henl He OOMKHO BbiTb Lapa-
MNH, OTNOXEHUIN CONU U APYIrMX BKINHOYEHUN.

4.4 OnekTpo4 NPoMbITb AUCTUNNMPOBAHHON BOAon. HepacTBopuMblie B BOAE OT-
NOXEHUs N LuapanuHbl Ha paboden membpaHe yaoanuTb wnmMdoBanbHoOM Gymaromn.
3arem otnonupoBaTb MeMbpaHy Ha dunbTpoBanbHOW Bymare, nocrne 4ero npo-
MbITb 9NeKTPOL ANCTUNNIMPOBAHHOW BOAOWN.

5 TPAOYUPOBKA U UBMEPEHUA

5.1 MloHOCENeKTUBHbLIN 3NEKTPO MOXET NPUMEHATLCH NPU peanu3aunn pasnuy-
HbIX MEeTOZOB MOTEHUMOMETPUYECKOrO aHanuaa, Takmx Kak npsiMas noteHumMomerT-
pusa, NOTEHUMOMeTpU4eckoe TUTpoBaHMe, MeTodbl 06aBOK. BOMBbLUMHCTBO 3TUX
MEeTOA0B TpebyeT NpoBeaeHMs rPagyMPOBKM ANEKTPOA0B.

5.2 [lna kaxgoro obbekTa aHanu3a [OSKHa NPUMEHATBCS COOTBETCTBYOLLAS
MeToAuKa BbIMNONHeHUs wuamepeHun (MBW), yumtbiBarowaa oCOBEHHOCTUM 3TOro
obbekta. MeToanka BkrntoyaeT B cebs npaBuna otbopa, XpaHeHUa U NOLrOTOBKM
Npobbl, ykazaHnd No rpagympoBKe 3MeKTPOLOB M MPOBEAEHUIO UBMEPEHUI, a TaKKe
NopsaaoK BbIYUCHEHNSA pe3yrbTaToB.

5.3 B cnyyae otcytctBua attectoBaHHon MBIU moxeT ncnonb3oBaTbCs o4Ha U3
HWXeCcneayLWwmx MeToauK rpagynpoBKN U U3MEPEHU.

5.4 [Ins vamepeHuii akmugHocmu noHoB Cd?* npu rpagyvpoBke pekoMeHayeTcs
npuMeHsaTb pacTBopbl HUTpaTta kagmus (Cd(NO3z)2) n3BeCTHOM KOHLEHTpauumn (CMm.
MPUNOXEHWE n.n.1, 2).

5.5 [1na namepeHnsa KoHUeHmpauuu B rpagynpoBOYHbIE pacTBOpbLI criegyeT Oo-
6aBuTb 6ydepHbIM pacTBop ANS perynupoBaHusa obuwen moHHon cunbl (BPO-
NC)(cm. MPUNTOXKXEHWE n.3).

5.6 MNMopakntountb anektpoabl (AJIMC-131Cd v anekTpon cpaBHEHUs) K Usmepu-
TenbHOMY NpMbopy COrnacHoO MHCTPYKLMSM, NPUBELEHHBIM B NacnopTe Ha npmnbop.

lMpumeyaHue: 351eKMPoOO cpasHeHUs1 dormkeH bbimb nod2omosrsieH K pabome 8
coomeemcmaeuu ¢ UHCmpyKyueu ro e2o aKcrisiyamauyuu.

5.7 Onepauuu rpagynpoBKMy.

5.7.1 MNpoMbITb 9NeKTpoabl ANCTUINMPOBAHHOM BOOOW M OCYLUUTL (OUIbTpoBasib-
Hon Bymaron.

5.7.2 TlorpyauTb 3neKkTpoabl B rpagyMpoBOYHbIA PacTBOP C HaUMEHbLUEW KOH-
ueHTpaumen. Nponssectn namepeHna noteHuuana rnpym noMoLmn N3mMepuTenbHOro
npubopa ¢ BbICOKUM BXOAHbIM conpoTtuBneHnem (>10'2 Om), paGoTatoLlero B pe-
Xnme BonbTMeTpa. 3anucatb pesyrbTaT U3SMEepPEeHUN.

5.7.3 /3Bneyb anekTpoabl U3 pactBopa M OCYyLLIMTb UX ounbTpoBanbHon Gyma-
roMw.

5.7.4 TNoBTopuUTb onepaumn no n.n. 5.7.1 — 5.7.3 B oCTasnbHbIX rPagynpoOBOYHbIX
pacTBopax B MNOpsSAKe BO3pacTaHUA MX KOHLUEHTpauuwn. TemnepaTypa rpagyvpo-
BOYHbIX pacTBOPOB He AO0SKHaA oTnuyaTbea 6onee yem Ha 1°C.

5.7.5 Mo pesynbTatam mamepeHun no n.n. 5.7.1 — 5.7.4 nocTtpouTb rpagyvpo-
BOYHbIV rpacdmk B koopauHatax E — (-lg acs®*) ons onpegeneHuss akmusHocmu
nnu E — (-Ilg Mcq?*) onsa onpeagenexHvs KoHUeHmpauuu.




B3anmocBaAsb KoHUeHTpauum pactBopoB Cd(NOs)2 1 akTMBHOCTM MOHOB Cd?* B

HUX NPUBEeAEHbI B Tabnuue 2.

Tabnuuya 2
KoHuenTpauns | Mca™, , 10° | 10° | 10* | 10® | 102 | 10"
pacTBopa MOnb/OM
Ccd®t, mr/om® 0,112 | 1,12 | 11,24 | 112,4 | 1124 | 11240
-Ilg Mcd®* 6,00 | 500 | 4,00 | 3,00 | 2,00 | 1,00
AkTmBHOCTb Cd?* | -lg ace?” 6,00 | 500 | 405 | 3,10 | 2,26 | 1,57

5.8 N3amepeHus.

5.8.1 N3mepuTb NoTeHUnan afekTpoga B pacTBOpe C HEM3BECTHOW KOHLEHTpa-
uMen n onpegenuTb Mo rpagynmpoBOYHOMY rpaduKy BENUYUHY aKTUBHOCTU WNU
KOHLIeHTpauun noHos Cd?*. TemnepaTtypa aHanu3MpyeMbiX pacTBOPOB He OO0IKHa
oTnuyatca 6ornee yem Ha +3°C OT TemnepaTtypbl, NP KOTOPoW Bbina npoBegeHa
rpagyvpoBka.

lpumeyaHue: npu onpedenieHUU KOHUeHmMpauyuu aHanusupyembll pacmeop
oomkeH cmewusambcsi ¢ bBPOUC, no mou xe cxeme, 4mo U epadyupOB80YHbIE
pacmeopsbi.

5.9 lMpn ncnonb3oBaHMN B KA4YeCTBE U3MEPUTESBHOrO Npubopa COBPEMEHHOIO
MOHOMEpPA HET HEOBXOANMMOCTN B MOCTPOEHUM rPagynpoBOYHOro rpadmka. B aTom
cnyyae rpagyvmpoBKa OCYLLECTBNSETCH, Kak npaBusio, no Asym unm 6ornee pacrtso-
pam (cMm. n.n. 5.4-5.5), cornacHo MHCTPYKLUKUK NO 3KcnnyaTtaumMm noHomepa. Pesynb-
TaTbl rpagynpoBKM NpUBOP 3aHOCUT B CBOK MaMsTb, B AaNbHEWLLEM NpU n3mepe-
HUAX NPOM3BOAUT HEODXOOMMbIE pacyeTbl M BbIBOAUT pe3dynbTaT Ha AUCNeN.

6 OCOBEHHOCTHU 3KCIJTYATALUU

6.1 He pgonyckaeTcss MexaHu4eckoe noBpexaeHne membpaHbl anekTpoaa n uc-
Nnofib3oBaHWE 3NeKTpoda B pacTBopax, coAepxalimx BellecTBa, obpasyouiune
OCaflkM U NIIEHKN Ha NOBEPXHOCTU dneKkTpoaa.

6.2 [pn gnutenbHbIX nepepbiBax B paboTe anekTpon creayeTr npoMbiTb Au-
CTUNNMPOBAHHOW BOLOW, OCYLINTb (oUIbTPOBanbHOM Bymaron n HageTb 3alUTHbIN
kosinayok. pu nocneayrollem BBeAeHUM SNEKTpoaa B aKcnnyarauumo cregyet no-
BTOpPUTL onepauuu no n.4.3.

7 MPABUIIA XPAHEHUA U TPAHCINMOPTUPOBAHUA
7.1 TpaHcnopTupoBaHue 3riekTpoda NPoBOAMTbL B YMAKOBKE Mpu Temnepartype
BO3gyxa OT MUHYC 5 o nmoc 55°C n OTHOCUTENBHOW BIIAXXHOCTU BO3adyxa He 6o-
nee 95% npu 25°C
7.2 XpaHnTb 9NeKTpo Ha cKnagax B ynakoske npu temnepartype 5-40°C n oTHo-
cutenbHoOM BriaxkHocTn Bo3ayxa 80% npu 25°C.



8 MOBEPKA 3JIEKTPOOA
8.1 lNMoBepka NpoBOANTCS B COOTBETCTBMU C AOKYMEHTOM «JONEeKTpoabl MOHOCEe-
nektueHbole «JAJINC-1», Metoanka nosepku» PBA.418422.015MI1», yTBepxaeH-
HbIM [T1 «BHUDTPW» 20.06.2002.

9 TrAPAHTUN N3TOTOBUTENA

9.1 NaroToBUTEMb rapaHTUpyeT COOTBETCTBUE anekTpona TpeboBaHuam TY npu
cobnitogeHnn ycrnoBum akcnnyaTaumm, TPaHCNOPTUPOBAHUS U XPaHEHUS.

9.2 apaHTUWHbLIN CPOK 3KCNyaTtaumm anektpoda 9 Mec. ¢ MOMeHTa BBoAda B
aKcnnyarauuo npu HapaboTke, He npesbiwatowen 1000 yacos.

[[apaHTUMNHBIN CPOK XpaHEHN 6 MeC. 40 BBOAA B SKCnnyaTauuto.

9.3 B cnyyae HapyLlleHust paboTocnocobHOCTM aNeKTPoaoB B NepUoa rapaHTui-
HOro Cpoka OH JOormkeH ObiTb HanpaBneH B agpec npeanpuUsTUS-U3roToBUTENS
BMECTE CO CreayLwnuMmn JOKyMEeHTaMu:

- NacnopT Ha ANeKTpos;

- aKT C yKa3aHneM BbIBNEHHbIX HENCMPABHOCTEN

- U3BELLEHNE O HenpurogHocTu (B criydyae BbisiBNieHNa Opaka cnyxbamu LUCM
[loccTaHaapTa) ¢ obsi3aTenbHbIM MPUNOXEHNUEM NPOTOKOSA UCTbITAHUN.

Aldpec npednpusmus-uzzomosumerns: 109202, 2. Mocksa, wocce ®pesep, 12.
OO0 «U3mepumenbHas mexHuka», m.(495) 232-49-74, 232-42-14.

10 TPEBOBAHUA BE3OMNACHOCTHU
10.1 MNMpwn npoBegeHUN MCMbITaHWK, OBCIYXMBaAHUM M SKCMyaTauumn 3neKTpOAoB
cobnogate TpeboBaHusa 6esonacHocTn, npegycmMoTpeHHble FTOCT 12.1.007-76.

11 CBUAETEJIbCTBO O NMNOBEPKE
11.1 Onektpog cootBetctByeT NOCT 22261-94 1 TexHudeckum ycnosuam TY
4215-015-35918409-2007, noBepeH W NpuU3HaH rogHbIM AN aKcnnyaTauuu.

onekTpoa Ne

[laTa narotoBneHus

MIT OTK

[laTa noBepku

MIT

Mognuch nuy, OTBETCTBEHHLIX 3a NOBEPKY.

[arta npogaxu

MpopaseL




NMPUNOXEHUE
NMPUTOTOBJNEHUE TPAAYUPOBOYHbBIX PACTBOPOB

[(pagyvpOBOYHbIE PACTBOPLI MOTOBAT M3 UCXOOHOrO pacTBopa KOHLUEHTpauuen
0,1 monb/am® Cd(NOs)a.

1 MpuroToBneHne pacTeopa ¢ KoHuUeHTpaumein 0,1 monb/ams.

1.1 B3artb HaBecky 30,85 r Hutpata kagmus (Cd(NO3z)204H20).

1.2 NMomecTuTb HaBeCcKy B MEpHYto Konby eMKocTblo 1 AM®, 3anonHuTb konby Ao
NOSTIOBUHbI AUCTUNIIMPOBaHHOW Bodow. [locne pacTtBopeHus conm obbem pacTeopa
[OBECTU 0 METKM.

1.3 OcrtanbHble rpagympoBOYHbIE PACTBOPbI FOTOBAT M3 UCXOAHOro pacTtBopa
nocrnegoBaTernbHbIM OECATUKPATHBIM pa3baBneHnemMm QUCTUNIMPOBAHHOW BOLOMN.

2 MpuroToBreHne rpagyMpoBOYHbIX PacTBOPOB ¢ KoHuUeHTpaumen Cd(NOs). 102,
103, 104, 10° mons/gm3.

2.1 OtobpaTtb nunetkon 10 cm® pactBopa Cd(NOs). ¢ koHueHTpauuen 0,1
mMonb/am3, nepeHecTy B MepHyto konby emkocTbio 100 cm® n nosecty aMcTUNNUpo-
BaHHOW BOAoOW obbem pacTBopa A0 MeTKu. [epemewaTtb B3banTbiBaHMeMm. [lony-
YyeHHbIn pacTBop Cd(NO3)2 MeeT KoHUeHTpaumio — 102 monb/ams.

2.2 OtobpaTtb munetkon 10 cm® pactBopa CdA(NQOs): ¢ KoHueHTpaumen 102
Monb/am3, nepeHecTn B MepHyto konby emkocTbio 100 cm® n nosecty AMcTUNNUpo-
BaHHOW BOAoW obbem pacTBopa A0 MeTKu. [NepemewaTtb B3banTbiBaHMeMm. lony-
YyeHHbIn pacTBop Cd(NO3)2 MeeT KoHueHTpauumto — 102 monb/ams.

2.3 Otob6patb nunetkon 10 cm® pactBopa Cd(NOs)2 ¢ KoHueHTpaumen 1073
Monb/am3, nepeHecTy B MepHyto konby emkocTbio 100 cm® n nosectu aMcTUnNnmupo-
BaHHOM Bodon obbemM pacTtBopa A0 MeTKWU. lNepemewaTb B3GanTbiBaHueM. Nony-
YyeHHbI pacTBop Cd(NOs3)2 MMeeT koHueHTpauuio — 104 monb/am3.

2.4 Otob6patb nunetkon 10 cm® pactBopa Cd(NOs)2 ¢ KoHueHTpauven 10
Monb/am3, nepeHecTn B MepHyto konby emkocTbio 100 cm® n nosectu aMcTUNnNupo-
BaHHOM Bogon obbeM pacTtBopa A0 MeTKWU. lNepemewaTb B3GanTbiBaHueM. Nony-
YyeHHbI pacTBop Cd(NOs3)2 MeeT koHueHTpaumo— 10° monb/am3,

3 lMpurotoBneHue rpagyMpoBOYHbLIX PacTBOpPOB C AobaBneHnemM hOHOBOMO 3ieK-
TponuTta gnga perynupoBaHust MoHHoun cunbl (BPOUC).

3.1 B kavectBe BPOUNC moxeT npumeHsitbcst pactBop KNOs ¢ KoHUeHTpaumen 1
monb/am3. [Ana ero npuroToBneHusa cneayet B3aTb HaBecky 101,1 r KNOs, nowme-
CTUTb ee B MepHyIo Konby eMKoCTbio 1 AM®, 3anonHUTbL KonGy A0 MONOBUHbLI AM-
CTUNNMpoBaHHOW BoadoW. [ocne pacTBopeHust conn obbeM pacTBopa 4OBECTU OO
METKMW.

3.2 Otobpatb nunetkon 50 cm® pactBopa Cd(NQOs): ¢ KoHueHTpauuen 102
mMonb/am3 (NpUroToBreHHbIM no n.2.1), NnepeHecTn B cTakaH emkocTbio 100 cm3.
OTobpatb nunetko 10 cm® BPOUC, nepeHecTn B TOT e CTakaH U nepemellarhb.
MonyyeHHbI pacTBop Cd(NO3). UMEeT yCroBHYH* KOHLeHTpaumio — 102 monb/ams.

* [NosicHeHus1 cm. Ha criedyrowiel cmpaHuuye



3.3 Oto6paTtb nunetko 50 cm® pactBopa Cd(NOs), ¢ koHueHTpaumen 1073
mMonb/Am3 (NPUroToBMNEHHbIN No n.2.2), NepeHecTn B cTakaH emkocTbio 100 cm3.
OTo6patb nunetko 10 cm® BPOUC, nepeHecTn B TOT e CTakaH U nepemeLlarhb.
Mony4yeHHbIn pacTBop Cd(NOs)2 uMeeT ycrnoBHyt* koHUeHTpauuio — 102 monb/gm3,

3.4 Otob6paTtb nunetkon 50 cm® pactBopa Cd(NOs)2 ¢ KoHueHTpaumen 10
monb/Am3 (NpUroToBneHHbln no n.2.3), NepeHecTn B cTakaH emkocTbio 100 cm?.
OTo6patb nunetkot 10 cm® BPOUC, nepeHecTn B TOT e CTakaH U nepemeluaTb.
Mony4deHHbI pacTBop Cd(NO3)2 MMeeT YCroBHY* KoHUeHTpauuio — 10 monb/am3.

3.5 Oto6paTtb nunetkon 50 cm® pactBopa Cd(NOs): ¢ KoHueHTpaumen 10°
mMonb/am3 (NpUroToBrneHHbIM no n.2.3), NepeHecTn B cTakaH emkocTbio 100 cm3.
OTo6patb nunetkot 10 cm® BPOUC, nepeHecTn B TOT e CTakaH U nepemellarhb.
Mony4yeHHbIn pacTBop Cd(NOs)2 MMeeT ycrnoBHyt* kKoHUeHTpauuo — 10° monb/am3,

* Mo mo 3Ha4YeHue KOHUeHmpauuu, Komopoe O0/MKHO UCIOob308ambCs rpu ro-
CMpPOEHUU 2padyupo80YHO20 epachuka unu Hacmpolke uoHomepa. [elicmeumerisb-
Hasi KOHUeHmpauusi amux pacmeopos U3-3a palbaerieHusi ¢hOHOBbIM pPacmeopoM
Huxe ykasaHHoU. OOHaKo, MOCKO/bKY 8 aHaiu3upyeMbil pacmeop makxe 0obaesis-
emcs bBPOUC, npoucxodum «asmomamuyecKkul» y4em amoeo pa3basrieHus.



