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1 OBLWWME CBEOEHUA. HASHAYEHUE

1.1 OnekTpon WOHOCENEKTUBHbIA Kpuctannuieckun JJINC-131Cd
npegHasHayeH COBMECTHO C 3MEKTPOAOM CPaBHEHMWS U 3NEKTPOHHBIM Mpe-
obpasoBatenem (HanpuMmep, WMOHOMEPOM) [ANsl U3MEPEHUS] aKTUBHOCTU
noHoB kagmus(ll) B pactBopax. JdnekTpon sBnsieTcss npubopom obuiero
Ha3Ha4YeHUs1 Ans UCMONb30BaHMS B HAYYHbIX M MPOMbILLIEHHbLIX aHaNUTU-
Yyecknx nabopartopusix.

1.2 OnekTpog msrotaenueaeTca B cootBeTcTBMM ¢ OCT 22261-94 n
TexHuyeckumm ycnosusmum TY 4215-015-35918409-2007.

2 TEXHUYECKUE XAPAKTEPUCTUKU

2.1 nanasoH namepeHuit pCd npu Temnepatype 20°C ot 1,0 go 6,0.

2.2 OTKMNOHEHWE 3NEKTPOAHON XapaKTEPUCTUKM OT JIMHEMHOCTU B AMa-
nasoHe namepexuit pCd n Temneparype pactsopa 20°C He Gonee +3 MB.

2.3 [InanasoH Temneparyp aHanusupyemoit cpepl ot 5 1o 50°C.

2.4 BenuunHa pH aHanuaupyemoro pacrtBopa fofbkHa ObiTb B npeae-
naxor3pp07.

2.5 DneKTpryeckoe ConpoTUBEHNe arekTpoda npy Temnepatype 20°C
oT 10 go 100 kOm.

2.6 KpyTnsHa 3neKkTpoAHOM XapakTepUCTUKM No abCcomnoTHON BENUYMHE,
He MeHee:

- 27,0 mB/pCd - npu TemnepaType 20°C;

- 30,0 mB/pCd - npu Temnepatype 50°C

2.7 He ponyckaeTcs npuUcyTCTBME B aHanNU3npyemMoM pacTBOpPE WOHOB
Hg®*, Ag*, Cu®, Pb™".

2.8 MabapuTHble pa3mepbl anekTpoaa He bonee;

anametp - 10 mm;

anvHa - 113 Mm.

2.9 MapameTpbl coegnHUTENBHOTO Kaberns 1 pasbemMa npyvBeAeHbI B Tab-
nvue 1.

Tabnuua 1
Tun pasbema [OnnHa kabens, Mm Kon
Ltekep NPBA.685611.009 800 K 80.3
Ltencens WM 4-2 Na0.364.008TY 800 K 80.5
Pasbem BNC-7001 800 K 80.7

Kopn kabens npMBoguTcsa nocre obo3Ha4YeHns anekTpoaa.
2.10 Macca anekTtpoga c kabenem He 6onee 70 T.
2.11 OnekTpop ABNAeTCA HEBOCCTaHaBNMBAEMbIM N3AENNEM.

3 KOMIMNEKTHOCTb

B KOMNNeKT NocTaBku BXOOUT:

anektpoa ANMNC-131Cd - LT.
nacnopt - 1 wr.
ynakoBka - 1 wr.




4 NOAroTOBKA K PABOTE

4.1 V3Bneyb anekTpoa 13 ynakoBKMU.

4.2 Y0eanTbcsa B OTCYTCTBUN MEXaHMYECKNX NMOBPEXAEHWI 3NeEKTpoaa n
coenHUTENbHOro Kabens.

4.3 OcmoTpeTb paboyyto MemMOpaHy SnekTpoda, Ha Hel He OOIMKHO
ObITb L@panuH, OTNOXEHUA CONW U OPYTNX BKIKOYEHNUN.

4.4 OnekTpoa NpoMbITb AUCTUNNMPOBAHHON BOoAoW. HepacTBopumble B
BOAE OT/IOXEHUSI U LiapanuHbl Ha paboyern membpaHe yganuTb WAMGo-
BanbHoM Bymaroi. 3atemM oTnonupoBatb MembpaHy Ha punbTpoBaribHOM
Gymare, nocre 4ero NpoMbITb 3NEKTPOS ANCTUNIIMPOBAHHOWM BOOOW.

5 rPAOYUPOBKA N UBMEPEHUSA

5.1 N'oHOCENEeKTUBHbIN SNEKTPOL, MOXET NPUMEHATLCS MPU peanv3amm
pasnU4YHbIX METOAOB MOTEHLUMOMETPUYECKOrO aHanu3a, Takmx Kak npsmas
NOTEHUMOMETPUS, NOTEHUMOMETPUYECKOE TUTPOBaHME, MeTodbl J0HaBOK.
BonbWMHCTBO 3TMX METOAO0B TPeOyeT NpoBeaeHUs TPagyMpOBKU 3IEKTPO-
J0B.

5.2 [Ins kaxporo obbekTa aHanv3a AOMmKHa MPUMEHSITBCSI COOTBETCT-
BYylOLLIAs MeToAMKa BbINONHeHUst namepeHun (MBW), yumTbiBatowasa oco-
6eHHoCTM aToro obvekta. MeToamka BkntovaeT B cebs npasuna otbopa,
XpaHeHns 1 NoAroTOBKU MpOObI, yKasaHWsi Mo rpagyMpoOBKE 3MIEKTPOAOB U
NpoBEeLEHUI0 U3MEPEHNI, a TaKKe NOPSAOK BbIYUCIIEHUSA pe3ynbTaToB.

5.3 B cny4ae otcytcTtBus atTectoBaHHoM MBW MoXeT ncnonb3oBaTthes
OflHa M3 HUXeCcneayLLnX METOAUK rpagynpoOBKN N N3MEPEHUI.

5.4 [Ins namepennii akmusHocmu noHos Cd*" npu rpagyvpoBke peko-
MeHOyeTCa NpUMeHsTb pacTBopbl HUTpata kagmus (Cd(NOs),) nssectHowm
KoHueHTpauum (cm. MPUNOXEHWE n.n.1, 2).

5.5 [Ina namepeHunsa KoHUeHmpayuu B rpagyvpoBOYHbIE PACTBOPbI Crie-
ayet 0obaButb GydepHbIi pacTBOp AN perynvpoBaHust o6Ller MOHHOM
cunel (BPOUC)(cm. MPUTNTOXXEHWNE n.3).

5.6 MogknounTtb anektpogbl (JIMC-131Cd n anekTpoa cpaBHEHWS) K
n3mMepuTenbHOMY NpuMbopy COrMacHO WHCTPYKUUAM, MpUBEAEHHBIM B nac-
nopTte Ha npmnbop.

lMpumeyaHue: 351eKmpod cpasHeHUsI O0/mKeH bbimb Mo020moesieH K
pabome 8 coomeemcmeuu ¢ UHCMpykKyuel Mo e2o sKcrIyamayuu.

5.7 Onepauun rpagyvpoBKu.

5.7.1 INpoMbITb AnekTpoabl ANCTUNIMPOBaHHOW BOAOW U OCYLUNTL (PUNbT-
poBarbHon Bymaron.

5.7.2 Torpy3nTb anekTpodbl B rpagyMpoOBOYHBIN PacTBOp C HaMMEHb-
Wen KoHueHTpaumen. MNMponssectTn n3mMepeHus noTeHumana npu nomoLuy
N3MEPUTENBHOMO NPUGOpPa C BLICOKMM BXOAHBIM COMpOTUBNEHMeM (>10'
Owm), paboTatoLLero B pexvmMe BonbTMeTpa. 3anvcaTb pe3ynbTar nsmepe-
HUR.

5.7.3 /3Bneyb anekTpoabl U3 pacTBOpa U OCyLUUTb UX (PUMbTPOBanbHOM
Ooymaron.



5.7.4 lNMoBTOpPUTL Onepauny no n.n. 5.7.1 — 5.7.3 B ocTtanbHbIX rpagyu-
POBOYHbIX pacTBOpax B MopsAke BO3pacTaHUs UX KOHUeHTpauuu. Temne-
paTypa rpagympoBOYHbLIX PACTBOPOB HE JOSPKHA OTNuYaThest 6onee Yem Ha
1°C.

5.7.5 o pesynbTatam namepeHun no n.n. 5.7.1 — 5 7.4 nocTpouTsb rpa-
OYUPOBOYHbIV rpaduk B koopavHaTax E - (g acd’ *) ona onpeneneHus
akmueHocmu niv E — (-Ig Mcy“") Ans onpeneneHns KoHUueHmpauuu.

B3aMMOCBFI3b KoHueHTpauun pacteopoB Cd(NO3), 1 aKTMBHOCTM MOHOB
Cd?* B HUX npuBeaeHbl B Tabnumue 2.

Tabnwuuya 2
KOH U'eHTan'Mﬂ M Cd2+, 3 1 0-6 1 0-5 1 0-4 1 0-3 1 0-2 1 0-1
pactBopa MOﬂtz»/flM
Sf/dm/’l 0,112 | 1,12 | 11,24 | 112,4 | 1124 | 11240
-lg Mcs™ | 6,00 [ 5,00 | 4,00 | 3,00 | 2,00 | 1,00
AktuBHocTb Cd”| -lg acs” | 6,00 [ 5,00 | 405 | 3,10 | 2,26 | 1,57

5.8 UamepeHus.

5.8.1 V|3MepVITb noTeHLMan anekTpoda B pacTBOpe C HEU3BECTHOWM KOH-
LeHTpauunen n onpegenvTb No rpazynpoBOYHOMY rpaduKky BENUYUHY ak-
TUBHOCTW VNN KOHLIEHTpaLum noHos Cd*" TemnepaTypa aHanuampyembIx
pacTBOPOB He A0rkHa oTnuyatca Gornee yem Ha +3°C OT TemnepaTypsl,
npu KOTOpoW Gblna NpoBeeHa rpagyvpoBKa.

lMpumeyaHue: npu onpedenieHuu KoHUeHmpauuu aHanuaupyemsbil
pacmeop dormkeH cmewusambcss ¢ BPOUC, no mol xe cxeme, 4ymo u
epadyuposoYHbIe pacmeopsil.

5.9 lMNpu ucnonb3oBaHMN B Ka4ecTBE M3MEPUTENBHOIO Npubopa coBpe-
MEHHOr0 MOHOMEpPa HET HEOOXOAUMOCTU B MOCTPOEHUU FPagyUpOBOYHOMO
rpacpmka. B aTom crnyyae rpagyvpoBka OCYLLECTBSETCS, Kak NpaBusio, no
OByM unu 6onee pacteopam (cm. n.n. 5.4-5.5), cormacHO MHCTPyKUMK MO
aKcnnyataumm uoHomepa. PesynbTaTtbl rpagyMpoBkM nNpubop 3aHOCUT B
CBOKO NMNaMATb, B ,u,aane|7||.ueM npun namepeHnax npon3soant HGOGXO,D,VIMbIe
pac4yeTbl 1 BbIBOOUT pe3ynbTaT Ha p,mcnneﬁ.

6 OCOBEHHOCTU 3KCNNYATALUU

6.1 He ponyckaetca mexaHnyeckoe nospexaeHne MeMbpaHbl 3neKkTpo-
4a 1 ncnonb3oBaHe 3NeKTpoda B pacTBOpax, coaepXxallumx BeLlecTsa,
obpasytoLme ocagku 1 NITEHKM Ha NOBEPXHOCTY SNeKTpoaa.

6.2 [lpu pnuTenbHbIX NepepbiBax B paboTe anekTpon crnepyeT npo-
MbITb OUCTUNNIMPOBAHHON BOAOW, OCYLWWTb (puUnbTpoBarnbHOW Gymaron u
HafdeTb 3alWuUTHBIA Konnayok. [Npu nocneayowem BBEAEHUM 3neKkTpoda B
aKcnnyaTaumio cnegyeT NoBTOpMTL onepauun no n.4.3.




7 NPABUINNA XPAHEHUA U TPAHCNOPTUPOBAHUA

7.1 TpaHCcnopTUpOBaHWe 3NeKTpPoAa NPOBOAMTL B yNakoBKe Mpu Temne-
patype Bo3ayxa OT MUHYC 5 Ao nnoc 55°C 1 OTHOCUTENBHON BNaXHOCTU
Bo3ayxa He 6onee 95% npu 25°C

7.2 XpaHUTb 3MEeKTPOA4 Ha cKragax B ynakoBke npwu TemnepaType 5-
40°C v OTHOCUTENbHO BaXHOCTM Bo3ayxa 80% npm 25°C.

8 MOBEPKA 3JIEKTPOOA

8.1 lNoBepka NPOBOANTCHA B COOTBETCTBUN C JOKYMEHTOM «ONeKTpoabl
WOHOCENEKTUBHbIE «3JINC-1», MeTtoawnka noBepKn»
NPBA.418422.015Mr», ytBepxaeHHbIM Tl «BHUNDTPU» 20.06.2002.

9 TAPAHTUMN U3TOTOBUTENA

9.1 UsrotoBuUTENb rapaHTUPYeT COOTBETCTBME 3rekTpofa TpeboBaHMAM
TY npu cobnogeHnun ycrnoBuii aKkcnnyaTauum, TpaHCNOpPTUPOBaHMS U Xpa-
HEeHus.

9.2 MapaHTUNHbBIA CPOK 3KChnyaTauum anektpoga 9 Mec. ¢ MOMeHTa
BBOAA B 3KCMNyaTaumio Npu HapaboTke, He npesbiwatowen 1000 yacos.

[[apaHTUNHBIA CPOK XpaHeHUs 6 Mec. O BBOAA B aKCnyaTaumio.

9.3 B cny4yae HapylieHus paboTocnocobHOCTU SNEKTPOLAOB B nepuog
rapaHTUIRHOIO CpoKa OH [OSMKeH ObiTb HaMpaBreH B agpec Npeanpusatus-
N3roToBUTENS BMECTE CO CrEAYOLLMMN JOKYMEHTAMMU:

- NacnopT Ha aneKTpos;

- aKT C yKa3aHWeM BbIsIBITIEHHbIX HEUCMPABHOCTEN

- U3BELLlEeHMEe O HEMPUIro4HOCTM (B Cny4dae BbisBNeHnsa bpaka cnyxbamu
LICM lNocctangapTta) ¢ oba3aTensbHbIM NPUoXeHWeM NPOToKoMna McnbiTa-
HUN.

Anpec npeanpuatusa-usrotosutens: 109202, r. Mockea, wocce Ppesep,
12. OO0 «WN3mepuTtenbHasa TexHukar, T7.(495) 232-49-74, 232-42-14.

10 TPEBOBAHUA BE3OMNACHOCTHU

10.1 lMpu npoBegeHNM UCNbITaHUA, OBCNYXMBaHMM 1 SKCNyaTaLumn arek-
TpogoB cobntopgatb TpeboBaHus GesonacHocTu, npegycmoTpeHHble TOCT
12.1.007-76.



11 CBUOETENbCTBO O NOBEPKE

11.1 3nektpop cootBetcTBYyeT TOCT 22261-94 1 TE€XHWYECKUM yCnO-
Busim TY 4215-015-35918409-2007, noBepeH W Mpu3HaH rogHbIM Ans 3KC-
nnyaraumu.

Onektpoa Ne

[aTa nsrotoeneHus

MM OTK

Mognuck koHTponepa OTK.

[ata nosepku

Mr

Mognuch Ny, OTBETCTBEHHbIX 3a NOBEPKY.

Hata npogaxwu

Mpopasel




NPUNOXEHUE
NPUrOTOBNEHUE TFPAOYNPOBOYHbLIX PACTBOPOB

Fpap,ymposquble pacTBOpbI FOTOBAT 13 MCXO[HOTO PacTBOPa KOHLEH-
Tpaumen 0,1 monb/gm” Cd(NO,)s,.

1 MpuroToBneHue pacrteopa ¢ KoHueHTpaumen 0,1 Monb/aMm®.

1.1 B3atb HaBecky 30,85 r Hutpata kagmus (Cd(NO3),04H,0).

1.2 [lomecTUTb HaBeCKY B MEPHYI0 KOOy eMKOCTbio 1 AM”, 3anofnHWTb
kon®y 40 NOMOBWHbLI AUCTUNNNPOBAHHON BOAON. [Tocne pacTBopeHust conu
obbem pacTBopa JOBECTM OO METKM.

1.3 OcTtanbHble rpagynpoBOYHbIE PAcTBOPLI FOTOBAT U3 MCXOOHOrO pac-
TBOpa nocriefoBaTeflbHblM AeCATUKPaTHbIM pas3baBneHneM AMCTUNNMPO-
BaHHOW BOOOMN.

2 I'IperTOBneHme ,P2AYMPOBOYHbIX  PacTBOPOB  C KOHLIEHTpaLmen
Cd(NO3), 102, 10%, 10, 10™° monb/am°.

21 OT06[3)aTb I'Il/II'IeTKOVI 10 cm” pactBopa Cd(NO3), ¢ KOHUEHTpaLmen
0,1 monb/gM”, NnepeHecTn B MepHyt konby emkocTbio 100 cM® 1 foBecTu
,D.VICTVIJ'IJ'IVIpOBaHHOVI Bogon obbem pactBopa [0 MeTku. [lepemewatb
B30anTbiBaHWeM. MonyyeHHbI pactBop Cd(NOj3), MeeT KOHLEHTpaLuo —
107 MOJ'Ib/J:I,Ms

22 OTO6paTb nunetkoin 10 cm® pactBopa Cd(NO;), ¢ KoHUeHTpauuewn
10 monb/am’, MepeHecTV B MEPHYI0 konby emkocTtbio 100 cMm® v goBecTy
OUCTUNNMPOBaHHOW BodoW oObeM pacTBopa A0 MeTku. [lepemelwaTb
B36anTbiBaHneMm. Mony4veHHbin pactBop Cd(NO3), MMeeT KOHUEHTpaLmo —
107 Monb/,u,M3

2 3 OTO6paTb nuneTkont 10 cm® pactBopa Cd(NO3), ¢ KOHUeHTpauuewn
10" monb/am®, nepeHecT B MepHyto konbdy emkocTbio 100 cM® 1 JoBecTy
ONCTUNNMPOBaHHOW BodonW obbem pacTBopa Ao MeTku. [lepemewaTtb
B36aJ‘ITbIBaHI/IeM Mony4yeHHbIn pactBop Cd(NO;3), MMeeT KOHLIEeHTpaLmo —
10™ monb/om®.

24 OTO6paTb nuneTkoir 10 cm® pactBopa Cd(NOs), C KOHUEHTpaLueit
10 Monb/p,M NepeHecT B MepHyto konby emkocTeto 100 cm® JOBECTU
OUCTUNNMPOBaHHOM Bogon o6bem pactBopa A0 MeTku. [lepemelsatb
B36aJ'ITbIBaHl/IeM MonyyeHHbIn pactBop Cd(NO;3), MMeeT KOHLEeHTpaLmo—
10° MOJ'Ib/,EI,M

3 lNpuroTtoBneHve rpagynpoBOYHbIX pacTBopoB ¢ gobasneHnem ¢oHo-
BOrO 3MeKTponuTa Ansa perynmpoBaHus noHHon cunsl (BPOUC).

3.1 B kayecTtBe EPOMC MoxeT npumMeHATbesa pactsop KNO; ¢ KOHLEH-
Tpaumeit 1 monb/am®. [INs ero NpUroToBNEHUs criefyeT B3sTh HaBEcKy
101,1 r KNOg3, nomMecTuTb ee B MEpPHyto KOnby eMKoCTbHo 1 AM°, 3anonHuTL
Kon6y 00 MOMOBWHbI AUCTUNNMPOBaHHOW Bodon. [ocne pacTtBopeHusi conu
0b6bem pacTBopa AOBECTM 4O METKMU.



32 OTO6paTb nuneTkoit 50 cm® pactBopa Cd(NOs), C KOHLEHTpaLueit
102 Monb/p,M (I'IpVII'OTOBJ'IeHHbIVI no . 2.1), nepeHecT” B CTakaH EMKOCTbIO
100 cm’. Otobpatb nunetkon 10 cm® BPOUC, NnepeHecTn B TOT Xe CTakaH
N nepemMeLlatb. ﬂonyquHbM pactBop Cd(NOj), UMEET yCNOBHYK KOH-
LeHTpaumo — 107 MOJ'Ib/,EI,M3

3 3 OTO6paTb nunetkon 50 cm® pactBopa Cd(NO3), ¢ KOHUEHTpaunen
107 Monb/p,M (I'IpI/IrOTOBJ'IeHHbII/I no n. 2.2), nepeHecTn B CTakaH eMKOCTbIO
100 cm®. OTo6paTh nuneTkoi 10 cmM®> BPOUC, nepeHecTn B TOT xe cTakaH
1 nepemewatb. [MonyyYeHHbIR pacTBop Cd(NOs)z UMeeT YCMOBHYI™ KOH-
ueHTpaumo — 10° 3 MOJ‘M://J,M3

3 4 OTO6paTb nuneTkoit 50 cm® pactBopa Cd(NOs), C KOHLEHTpaLueit
10™ MOJ'Ib/,EI,M (I'IpVIFOTOBJ'IeHHbIl/I no m. 2.3), NnepeHecT” B CTakaH EMKOCTbIO
100 cm’. Otobpatb nunetkon 10 cm® BPOUC, nepeHecTy B TOT Xe CTakaH
N nepemMeLlatb. I'IonyquHbm pactBop Cd(NOj), umMeeT yCrnoBHYK* KOH-
LeHTpaumio — 10 monb/am®.

3 5 Otobpatb nunetkon 50 om® pactBopa Cd(NO;), ¢ KoHLUeHTpauuewn
10 MOJ‘Ib/ﬂ,M3 (I'IpVII'OTOBJ'IeHHbIVI no f. 2.3), NnepeHecTn B CTakaH €MKOCTbIO
100 cm’. Otobpatb nunetkon 10 cm® BPOUC, nepeHecTn B TOT Xe CTakaH
N nepemewarsb. I'IonyquHbm pactBop Cd(NO3), umeeT ycrioBHyt* KOH-
ueHTpaumo — 10° Monb/,u,M3

" Omo mo 3HadeHue KOHUEHMpauuU, Komopoe OOMKHO UCTIONb308ambCs Mpu o-
cmpoeHuU epadyupo8oYHO20 gpaghuka unu Hacmpolke uoHomepa. eticmeumernbHasi
KOHUeHmpayusi amux pacmeopos u3-3a pa3baesieHusi YOHOBbIM PacmeEOPOM HLXKE
yka3aHHou. OOHaKo, MOCKOMbKY 8 aHanu3upyembil pacmeop makxe Oobasrnsemcsi
BPOUC, npoucxodum «agmomamu4eckull» y4em amoao pa3basieHusl.
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