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1 OBLWWIMUE CBEAEHUA. HASHAYEHUE

1.1 OnekTpoa WOHOCENeKTUBHbIN Kpuctannuyecknn SJINC-131Br npegHasHa-
YeH COBMECTHO C 3fIEKTPOAOM CpPaBHEHUS N 3NEKTPOHHLIM npeobpasoBaTerniem
(Hanpumep, NOHOMEPOM) AN U3MEPEHUsT aKTUBHOCTU BpOMMA-MOHOB B PacTBO-
pax. OnekTpoa sBnsieTcs NnpudopomM obLuero HasHa4vyeHnsa Ons UCMNonb30BaHUs B
HaYYHbIX Y MPOMBbILLIIEHHbIX aHANMUTUYECKNX NabopaTopusix.

1.2 Onektpon marotasnmBaeTca B cootBeTcTBUM ¢ [OCT 22261-94 n texHu4e-
cknmm ycnosusimm TY 4215-015-35918409-2007.

2 TEXHUMECKUE XAPAKTEPUCTUKU
2.1 [Inana3soH namepenun pBr npu temnepartype 20°C ot 1,0 go 5,0.
2.2 OTKNOHEHWNe 3EeKTPOLHON XapaKTEPUCTUKU OT JIMHEMHOCTM B AManas3oHe
namepeHuin pBr n temnepatype pacteopa 20°C He 6onee 6 mB.
2.3 [lnana3oH Temnepartyp aHanuanpyemon cpeabl ot 5 go 50°C.
2.4 BennumHa pH aHanuaupyemoro pactBopa fOfkHa 6biTb B npegenax oT 1
no 12.
2.5 Onektpuyeckoe conpoTtmeneHne anektpoga npu temnepatype 20°C ot 10
Ao 100 kOwm.
2.6 KpyTnsHa anekTpoaHOn xapakTepuUcTukm no abCcontoTHOM BENUYNHE, HE Me-
Hee:
- 54 mB/pBr - npu Temnepatype 20°C;
- 61 MB/pBr - npu Temnepatype 50°C
2.7 He ponyckaeTtcs nNpucyTCTBME B aHanM3nMpyemom pactBope noHos CN-, SZ,
J.
2.8 KoathdumumneHTbl cenekTUBHOCTM anekTpoda npusedeHnl B Tabnvue 1.
Tabnuua 1

MewatoLime WOHbI Cl OH"

KoadhdumneHT cenekTMBHOCTY 5x10°3 10°

2.9 NabapuTHblE pa3mepbl anekTpoaa He bonee;

anameTtp - 10 mm;

annHa - 130 MMm.

2.10 lNMapameTpbl coeamHUTENBHOro Kabens n pasbema npmBeaeHbl B Tabnuue 2.
Tabnuua 2

Tun pasbema [nvHa kabensa, mm Kop
Lrekep NPBA.685611.009 800 K 80.3
LLrtencensb WM 4-2 [20.364.008TY 800 K 80.5
Pasbem BNC-7001 800 K 80.7

Koa kabens npusoautca nocne ob6o3HavyeHnsa anekTpoaa.
2.10 Macca anektpoaa c kabenem He 6onee 70 .
2.11 BnekTpoa sABNsieTca HeEBOCCTaHABNMBAEMbIM U3OenNnem.




3 KOMMJNEKTHOCTb
3.1 B KOMMNEKT NOCTaBKX BXOOMUT:

anektpog 3JINC-131Br - 1 wrT.
nacnopt - 1 wr.
ynakoBka - 1 wr.

4 NOAIrOTOBKA K PABOTE

4.1 N3aBneYyb a51eKTpoa U3 yrnakoBKM.

4.2 Y6eountbCa B OTCYTCTBMM MEXaHWYECKUX MOBPEXOEHU 3aneKkTpoda U Cco-
eANHNTENbHOro Kabens.

4.3 OcmoTpeTb paboyvyto meMbpaHy anekTpoada, Ha HEW He OOMMKHO ObIThb La-
panuH, OTIOXEHWIA CONU N OPYIrNX BKINHOYEHNN.

4.4 3nekTtpod NpomMbiTb AUCTUNNMPOBAHHOM BOAOW. HepacTBopuMble B BoAe
OTNOXEHUSA U LapanuHbl Ha paboyen membpaHe yganutb wnudosansHon Gyma-
ron. 3arem oTnonMpoBatb MembpaHy Ha unbTpoBanbHON Bymare, nocne 4yero
NPOMbITb 3NEKTPOL ANCTUNNNPOBAHHOW BOOOMN.

5 TPAOYUPOBKA N UBMEPEHUA

5.1 VloHOCENEeKTUBHBLIN 3MEKTPOL MOXET MPUMEHATbLCA NpU peanu3aumn pas-
NUYHBLIX MEeTOLOB MOTEHUMOMETPUYECKOro aHanmsa, TakMx Kak npamMas noTeH-
UMoMeTpus, NOTEHUMOMETpU4eckoe TUTpPoBaHWE, MeToabl AobaBoK. BorblinH-
CTBO 3TUX MeTOAOB TpebyeT npoBeAeHUs rpagynpoBKN SNEKTPOLOB.

5.2 [na kaxgoro obbekTta aHanuaa LOSMKHa NPUMEHSATbCS COOTBETCTBYHOLLAS
MeToauka BbINOMHeHus uamepeHun (MBW), yuuTbiBaowas ocobeHHOCTU 3TOro
obbekta. MeToguka BkntoyaeT B ceba npasuna otbopa, XpaHeHUa N NoaroTOBKM
Npobbl, yKasaHMs MO rpagyvpoBKe 3MEKTPOOOB N NPOBEAEHNIO N3MEPEHNI, a TaK-
e NopsiAoK BblYUCNEHUS pe3ynbTaToB.

5.3 B cny4ae otcytcTBua atrectoBaHHon MBU moxeT mcrnonb3oBaTbCcd oaHa
N3 HWXKecneayLwmnx MeToguk rpagynpoBku 1 NU3MepPEHUN.

5.4 [Ing namepeHnn akmugHocmu NOHOB Br* npu rpagympoBke pekoMeHayeTcs
NpUMEHATb pacTBopbl Opomuaa kanus (KBr) M3BeCTHOM KOHLUEHTpauumn (CMm.
MPUNOXEHWE n.n.1, 2).

5.5 [1na namepeHus KoHUeHmpayuu B rpagyMpoBOYHbIE PacTBOpbLI crieayeT ao-
6aBuTb OydepHbIN pacTBOop ANdA perynupoBaHus obuien noHHon cunbel (BPO-
NC)(cm. MPUNTOXKEHWE n.3).

5.6 lMogkntountb anektpoapl (AJIMC-131Br 1 anekTpoa CpaBHEHMUS) K U3MEepU-
TenbHOMY NpMBOpPY COrnacHO MHCTPYKUMAM, NPUBEAEHHBIM B NAacnopTe Ha npmbop.

lpumeyaHue: 3riekmpo0d cpasHeHusi 0osmkeH bbimb rnodzomosrsieH Kk pabome 8
coomeememauu ¢ UHCmMpyKyued ro e2o 3Kcrisiyamauyuu.

BHumaHue! He pekomeHOyemcs rnpuMeHeHUe 351eKmpo0o8 cpasHeHUs 3arorsi-
HeHHbIXx pacmeopamu KCI, m.k. amo moxem rnpusecmu K UCKaXeHUK pe3yrib-
mamoeg u3mepeHuli (0CObeHHO Mpu aHanu3e HU3KUX KOHUeHmpauyut 6pomud-
uoHos). Criedyem ripumeHsimb 51Ub60 08YxKII0He80U 371eKmpo0 cpasHeHus, fubo
8HeWHUU 371ekmposiumu4yeckuld Mocmuk, 3arnosiHeHHble pacmgopom 1M KNO:s.

5.7 Onepauuu rpagynpoBKMy.

5.7.1 TpoMbITb 3neKTpoabl AUCTUNNIMPOBAHHOW BOAOW U OCYLUUTL (OUIbTPOBarib-
Hon Bymaron.

5.7.2 Tlorpysntb anekTpoabl B rpagyMpoBOYHbIN PAcTBOP C HAMMEHbLLLEN KOH-
ueHTpaunen. NpomsBecTn n3amepeHus noteHuunana npy NOMOLLN U3MepPUTENbHOIoO




npubopa ¢ BbICOKMM BXOAHBLIM conpoTusneHnem (>10'2 Om), paboTatoLlero B pe-
Xume BoribTMeTpa. 3anucaTtb pesynbTaT U3MEepPEHUN.

5.7.3 V3Bne4yb anekTpoabl U3 pacTBopa M OCYLWNTb UX unbTpoBanbHon Gyma-
romu.

5.7.4 TNosTOpUTb onepauum no n.n. 5.7.1 — 5.7.3 B ocTanbHbIX rpagynpoBOYHbIX
pacTBopax B nopsagke Bo3pacTaHUa MX KOHUEHTpauun. TemnepaTypa rpagyvpo-
BOYHbIX pacTBOPOB HE A0SKHA OoTnuyaTbea 6onee 4yem Ha 1°C.

5.7.5 o pesynbTatam namepeHun no n.n. 5.7.1 — 5.7.4 nocTponTb rpagyvpo-
BOYHbIN rpadmk B KoopauHaTax E — (-lg asr) Ana onpegeneHua akmusHocmu wnm
E — (-lg Mgr) ansa onpefeneHns KoHUeHmpauuu.

B3anmocBA3b KOHUEeHTpauun pactBopoB KBr M akTMBHOCTM MOHOB Br B HUX
npueeaeHsbl B Tabnuue 3.

Tabnuuya 3
KoHueHTpauus M g, Monb/gm® 10-° 104 103 102 101
pacTBopa Cer, Mr/gm® 0,8 7,99 79,9 799 7990
-lg Mgr 5,00 4,00 3,00 2,00 1,00
AKTMBHOCTb BI -lg asr 5,00 4,00 3,02 2,05 1,13

5.8 N3mepeHnus.

5.8.1 NsmepuTb noTeHuman anekTpoga B pacTBope C HEU3BECTHOW KOHLEHTpa-
uven n onpegenuTb Mo rpagympoBOYHOMY rpaduKy BENUYUHY aKTUBHOCTU UMK
KOHUeHTpauun noHos Br. TemnepaTypa aHann3anpyemblx pacTBOPOB He LOSMKHA
oTnnyatcsa 6onee yem Ha +3°C oT TemnepaTypbl, NPy KOTOpon Bbinia nposeaeHa
rpagyvmpoBka.

lMpumeyaHue: rpu ornpedesieHUU KOHUeHmpauuu aHanusupyembil pacmeop
oomkeH cmewusamecss ¢ BPOUC, no mou xe cxeme, Ymo u 2padyupo8oyHbie
pacmeopesl.

5.9 MNpun ncnonb3oBaHUM B Ka4ecTBe M3MepUTENbHOro npubopa coBpPEMEHHOIO
MOHOMEpa HET HEOBXOOMMOCTM B NOCTPOEHUM rPagynpoOBOYHOr rpaduka. B atom
criydae rpagyvpoBKa OCYLLEeCTBISEeTCs, Kak npasurno, no ABym wunu Gonee pac-
TBOpam (CM. n.n. 5.4-5.5), cornacHo MHCTPYKLMKN MO SKCnsyaTaunm noHomepa. Pe-
3ynbTaTbl rPagynpoBkM NpmMbop 3aHOCUT B CBOK NamATb, B AaNbHENLLEM NPU U3-
MEpPEeHNAX NPomn3BOaUT HeobxoauMmble pacdeTbl U BbIBOAUT pes3ynbTaT Ha OuUc-
nnew.

6 OCOBEHHOCTHU 3KCIJTYATALUUN

6.1 He gonyckaeTca MexaHU4Yeckoe noBpexaeHne membpaHbl afekTpoga u uc-
Nnofib30BaHWE 3nekTpoda B pacTBopax, coAepxawux BellectBa, obpasywouime
OCajKn 1 NISIEHKN Ha NOBEPXHOCTU 3NeKTpoAaa.

6.2 MNpn anuTenbHbIX nNepepbiBax B paboTe anekTpod cnegyet nNpoMbiTb AU-
CTUNNMPOBAHHOW BOAOW, OCYWNTb (punbTpoBanbHOM Bymaron n HageTb 3aluT-
HbIW Konnadok. [pu nocnegyowem BBeLEHUN dneKkTpoda B aKcnnyaTtaumio crne-
ayeT NoBTOpUTbL onepaunun no n.4.3.

7 NMPABUJIA XPAHEHUA N TPAHCNOPTUPOBAHUA
7.1 TpaHcnopTMpoBaHWe anekTpoda NpoBOAUTbL B YNakoBKe Mpu Temneparype
BO3gyxa OT MUHYC 5 go nnc 55°C n oTHOCUTENBbHOW BNAaXXHOCTU BO3ayxa He 60o-
nee 95% npwu 25°C




7.2 XpaHuUTb aNeKTpoAd Ha ckrnagax B ynakoske npu temnepartype 5-40°C n oT-
HoCUTEenbHOW BriaXXHOCTU Bo3ayxa 80% npwu 25°C.

8 MOBEPKA JJIEKTPOOA
8.1 lNoBepka NpoBOAUTCS B COOTBETCTBUN C AOKYMEHTOM «OSIEKTPOAbI MOHOCE-
nektneHole «3JIMC-1», MeToaunka nosepkmn» NPBA.418422.015MI», yTBepxXaeH-
HbiM [T1 «BHUNDTPN» 20.06.2002.

9 TrAPAHTUN N3TOTOBUTENA

9.1 N3roToBuTENbL rapaHTUpPyeT COOTBETCTBUE anekTpoaa TpeboBaHusam TY npu
cobnogeHnn ycnosum akcnnyatawumm, TpaHCNopTUPOBaHNA U XpaHEHNS.

9.2 NapaHTUMHBIN CPOK JKCNIyaTauum anektpoga 9 Mmec. ¢ MOMeHTa BBoda B
aKcnnyarauuo npu HapaboTke, He npesbiwatowen 1000 yacos.

[[apaHTUMNHBIN CPOK XpaHeHNa 6 Mec. 40 BBOAA B SKCMnyaTauuto.

9.3 B cny4ae HapylweHnsa paboToCnocoBHOCTM 3NEKTPOOOB B Nepuos rapax-
TUMHOIO CpOKa OH AO0SKEeH ObITb HanNpaBneH B agpec NpeanpusaTusa-n3roToBUTENS
BMEeCTe CO CrieyoLwnuMmn JOKyMeHTaMu:

- NACnopT Ha 3NeKTPos;

- aKT C yKa3aHneM BbIABNEHHbIX HENCTPABHOCTEN

- U3BeLleHMe O HEMPUrogHOCTU (B criyvae BbisiBreHus 6paka cnyxbamu LICM
[loccTaHaapTa) ¢ obs3aTenbHbIM NMPUNOXEHNEM NPOTOKOSIA UCTbITAHUN.

Aldpec nipedrpusmus-uzaomosumeris: 109202, 2. Mockea, wocce ®pesep, 12.
OO0 «MN3mepumernbHass mexHuka», m.(495) 232-49-74, 232-42-14.

10 TPEBOBAHUA BE3OMNACHOCTHU
10.1 lMpn npoBeaeHUn ucnbiTaHWA, OBCNYKMBAHUN U 3KCNNyaTauumn 3NeKTpoaoB
cobntogatb TpeboBaHua 6esonacHocTn, npegycmoTpeHHble TOCT 12.1.007-76.

11 CBUOETENBbCTBO O NOBEPKE
11.1 Onektpog cooTtBetTcTByeT OCT 22261-94 1 TexHuyeckum ycnosuam TY
4215-015-35918409-2007, noBepeH W NpPU3HaH rogHbIM A5 AKCnsyaTaunu.

anektpog Ne

[laTa narotoBneHus

MM OTK

[aTta noBepku

MIT

Moanuch nuy, OTBETCTBEHHbIX 3a NMOBEPKY.

[arta npogaxu

MpopaseL



NPUNOXXEHUE
NMPUITOTOBJNIEHUE TPAOYUPOBOYHbBIX PACTBOPOB

pagympoBOYHbIE PACTBOPbI FOTOBAT M3 UCXOLQHOrO pacTtBopa KOHUEHTpaunen
0,1 monb/am3 KBr.

1 MpuroToBneHne pacTeopa ¢ KoHueHTpauveit 0,1 monb/om3.

1.1 B3atb HaBecky 11,9 r 6pommaa kanus (KBr).

1.2 MomecTUTb HaBecky B MepHyIo Kornby eMKkocTbio 1 AM3, 3anonHuTb Konoy
A0 MNOMOBMHbI OUCTUNNIMPOBaHHON Boaown. ocne pacTtBopeHns conu obbem pac-
TBOpa JOBECTU A0 METKMW.

1.3 OcTanbHble rpagyupoBOYHbIE PacTBOPbI FOTOBAT M3 MCXOOQHOrO pacTBopa
nocnegoBaTenbHbIM OECATUKPATHbIM pa3dbaBneHnemMm gUCTUNIMpoBaHHON BOLOMN.

2 MpuroToBneHe rpaaynpoBOYHbIX PACTBOPOB C KOHLeHTpaumen KBr 102, 10
3,104, 10° monb/gm3.

2.1 Oto6patb nunetkoit 10 cm? pactBopa KBr ¢ koHueHTpaumven 0,1 monb/amd,
nepeHecTM B MepHyt Konby emkocTbio 100 cm® 1 OoBecTU AUCTUNNUPOBAHHOWM
BoOoM ob6bemM pactBopa 4o MeTku. [Nepemelwlatb B3banTbiBaHMEM. [MONyYEHHbIN
pacteop KBr umeet koHUeHTpauuo — 102 Mmons/am3.

2.2 OTobpatb nuneTkoin 10 cm® pactBopa KBr ¢ koHueHTpaumern 102 mons/ams,
nepeHecTu B MepHyt Konby emkocTbio 100 cm® 1 OoBecTU AUCTUNNUPOBAHHOWM
BoOoM ob6bemM pactBopa 4o MeTku. [NepemelwaTs B3banTbiBaHMEM. [MONyYEHHbIN
pacteop KBr umeet koHueHTpauuo — 103 mons/am3.

2.3 OTobpatb nuneTkoin 10 cm® pactBopa KBr ¢ koHueHTpaumen 102 mons/ams,
nepeHecTM B MepHyt Konby emkocTbio 100 cm® 1 OoBecTU AUCTUNNUPOBAHHOWM
BOoOoOM o6bemM pactBopa 4o MeTku. [Nepemewatb B3banTbiBaHMEM. [MONyYEHHbIN
pacTBop KBr umeet koHuUeHTpaumio — 10* mons/gm3.

3 [lpurotoBneHue rpagympoBOYHbIX pacTBopoB C pobaBneHnem ¢OHOBOro
anekTponuta gns perynuposaHna noHHou cussl (BPOUC).

3.1 B kayectBe BPOUC moxeT npumeHaTbca pactsop KNO3s ¢ KOHUEeHTpauuen
1 monb/am3. [Ana ero npurotoBneHus crieayeT B3ATb HaBecky 101,1 r KNOs, no-
MECTUTb ee B MepHYIo Konby eMKocTbio 1 AM3, 3anonHnTb Konby A0 MOMOBUHbI
ancTunnupoBaHHon Bodon. [Nocne pactBopeHnsa conn ob6bem pacTtBopa 4OBECTU
A0 METKMW.

3.2 OTo6paTh nuneTkoi 50 cm?® pacteopa KBr ¢ koHueHTpauven 102 monb/gm®
(NpUroToBneHHbIN No n.2.1), nepeHecTn B cTakaH emkocTbio 100 cm3. OTobpaThb
nuneTkor 10 cm® BPOUC, nepeHecTn B TOT XXe cTakaH U nepemMeluaTb. MNonyyeH-
HbI pacTBop KBrMeeT ycrnoBHy* koHUeHTpauuo — 102 monb/am3,

3.3 OtobpaTtb nuneTkon 50 cm® pactBopa KNOs ¢ koHueHTpaumen 102 mons/am®
(NPUroTOBMNEHHbIN MO N.2.2), NepeHecTn B cTakaH emkocTbio 100 cm3. OTobpaTb
nuneTkor 10 cm® BPOUC, nepeHecTn B TOT e cTakaH U nepemMeluaTb. [NonyyeH-
HbI pacTBop KBrMeeT ycrnoBHy* koHUeHTpauuo — 10 monb/gm3,

* [NosicHeHus1 cMm. Ha criedyrowed cmpaHuue.

3.4 OtobpaTtb nuneTko 50 cm® pactBopa KBr ¢ koHueHTpauuein 104 mons/om®
(NpuroToBneHHbIN No n.2.3), nepeHecTn B cTakaH emkocTbio 100 cm3. OTobpaTb



nuneTkor 10 cm® BPOUC, nepeHecTn B TOT Xe cTakaH u nepemeluatb. [onyyeH-
HbIl pacTBop KBrMeeT ycrnoBHy* KoHLeHTpauuio — 10* mons/ame,

* 3mo mo 3Ha4yeHue KOHUeHmpayuu, Komopoe OO/MKHO UCIOob308ambCs fpu ro-
CMpOoeHUU 2padyupo8OYHO20 epachuka unu Hacmpotike uoHomepa. [edcmeumerib-
Hasi KOHUeHmpauyusi 3mux pacmeopos u3-3a pasbaerieHusi (pOHOBbIM pPacmeopoMm
HUXe yka3daHHoU. OOHaKo, MOCKOJIbKY 8 aHasu3upyemMbil pacmeop makxe 0obas-
nssemcs BPOUC, npoucxodum «agmomamuyeckul» y4em 3mozo pa3baerieHusl.



