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1 OBLLUME CBEOEHUA. HASBHAYEHUE

1.1 3nekTtpoa WOHOCENEKTUBHbIN nrieHoYHbIn JJINC-121Ca npegHasHayeH
COBMECTHO C O3MeKTpOAOM CpaBHEHUSI W 3MEKTPOHHbIM NpeobpasoBaTenem
(Hanpumep, NOHOMEPOM) ANt U3MEPEHNN aKTUBHOCTU MOHOB Kanbuusi B pacTBO-
pax. QnekrTpod siBnsietcs npmbopomMm obuero HasHa4yeHust Anst UCnonb3oBaHUSA B
HaY4YHbIX U MPOMbILLSIEHHbIX aHanNUTUYeCKnX nadopaTtopusx.

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

2 TEXHUMECKUE XAPAKTEPUCTUKU

2.1 Inana3oH namepeHun pCa npu temnepartype 20°C ot 1,0 go 4,3.

2.2 OTKNOHEHWe 3reKTPOLHON XapaKTEPUCTUKU OT JIMHEMHOCTM B AManas3oHe
namepeHuin pCa n temnepatype pactsopa 20°C He 6onee £3 MmB.

2.3 [lnana3oH Temnepartyp aHanuanpyemon cpeabl ot 5 go 50°C.

2.4 BennumHa pH aHanuanpyemoro pacteopa forkHa 6bITb B npegenax ot 4
0o 9.
2.5 OnekTtpuyeckoe conpoTmBneHne anektpoga npu temnepatype 20°C ot 10
0o 80 MOwm.

2.6 KpyTn3Ha aneKkTpoaHON XapakTePUCTUKM N0 abCONOTHON BENUYMHE, HE Me-
Hee:

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

- 30,0 mB/pCa - npu Temnepatype 50°C

2.7 KoathdumumneHTbl cenekTUBHOCTU afekTpoda npueedeHbl B Tabnvue 1.

Tabnuua 1
Meluatolime MoHbI Mg?* Na* NH4* K*
KoadhduLmMeHT cenekTMBHOCTH 2x10* 2x10°3 3x10* 2,5x10*

2.8 NabapuTHble pa3smepbl anekTpoaa, He bornee;

anameTtp - 10 mm;

anvHa - 130 mm.

2.9 NapameTpbl coeaAnHNTENBHOro Kabensa n pabema npuBeaeHsbl B Tabnuue 2.

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

Koa kabens npusoautca nocne o6o3HavyeHnsa anekTpoaa.
2.10 Macca anektpoaa c kabenem He 6onee 70 .
2.11 DnekTpoa ABNsIeTCHA HEBOCCTaHABNMBAEMbIM U3AENNEM.

3 KOMIMJIEKTHOCTb
3.1 B KOMNNeKT NnocTaBKku BXOAUT:
anektpog AJINC-121Ca - 1 wr.
nacnopt - 1 wr.
ynakoBka - 1 wr.




4 NOAIrOTOBKA K PABOTE
4.1 N3aBneYyb a51eKTpoa U3 yrnakoBKM.
4.2 Yb6eantbCca B OTCYTCTBUMM MEXAHUYECKMX MOBPEXAEHWUN dnekTpoda U co-
eAVHUTEeNbHOro Kabens.
4.3 MNomecTutb pabouyro MemMBpaHy anekTpoaa B pacTBOP XJIOPUCTOrO Kanbums C
koHUeHTpaumeit 0,01 monb/aM® 1 BbloepKaTb B HEM B TeYeHue He MeHee 24 u.

5 TPAOYUPOBKA N UBMEPEHUA

5.1 VoHOCEeneKTBHbIA 3MEKTPO MOXET MPUMEHSTbCS Npu peanusauum pas-
NNYHBIX METOOO0B MNOTEHUMOMETPUYECKOro aHanmsa, TakumxX Kak rnpsimas noTeH-
UMoMeTpus, NOTEHUMOMEeTpU4eckoe TUTpoBaHWE, MeToabl AobaBok. borblnH-
CTBO 3TUX METOAOB TpebyeT NnpoBeAeHUs rpagynpoBKN SNEKTPOLOB.

5.2 [Ina kaxgoro obbekTta aHanuaa [OSMKHa NPUMEHATbCS COOTBETCTBYHOLLAS
MeToauka BbINONHeHus uamepeHun (MBW), yuuTbiBaowas ocobeHHOCTU 3TOro
obbekta. MeToguka BkntoyaeT B cebda npasuna otbopa, XpaHeHUa N NoaroToBKM
Npobbl, yKasaHMs MO rpagyvmpoBKe 3MEKTPOLOB N NPOBEAEHNIO N3MEPEHNIA, a TaK-
Xe NopsaokK BbIMUCIIEHNS Pe3YNbTaToB.

5.3 B cny4yae otcytctBusa atrtectoBaHHou MBW moxeT mcnonb3oBaTtbCsa ogHa
N3 HUXeCneayLWmMx MeTOOMK rpagynpoBKN U U3SMEPEHU.

5.4 [Ins nsmepeHuin akmusHocmu noHoB Ca?* npu rpagynpoBke pekoMeHayeT-
CA NPUMEHATL pacTBopbl xriopuctoro Kanbumsa (CaClz) n3BeCcTHOM KOHLEHTpaUnn
(cm. MPUNTOXKEHWE n.n.1, 2).

5.5 [Ina namepeHus KoHUeHmpauuu B rpagyMpoBOYHbIE PacTBOpbLI crieayeT ao-
6aBuTb Oy(epHbIN pacTBop ANdA perynupoBaHus obuien noHHon cunbl (BPO-
NC)(cm. MPUNTOXXEHWE n.3).

5.6 Mogkntountb anekTpoabl (AJIMC-121Ca n anekTpon cpaBHEHNSA) K U3MeEpPU-
TenbHOMY Npubopy COrnacHo MHCTPYKUMAM, NpUBEAEHHbIM B nacnopTe Ha npwu-
oop.

lMpumeyaHue: 35riekmpo0 cpasHeHusi 0osmkeH bbimb Mnod2omoessieH K pabome 8
coomeemcmaeuu ¢ UHCmpyKyueu ro e2o aKcriyamauyuu.

5.7 Onepauuu rpagynpoBKMU.

5.7.1 MNpombITb 3NEKTPOAbI ANCTUNIMPOBAHHOM BOAOW U OCYLUNTL OUIbTpoBarsb-
Hon Bymaron.

5.7.2 Tlorpysntb anekTpoabl B rpagynmpoBOYHbIN PacTBOP C HAMMEHbLLUEN KOH-
ueHTpaumen. Nponssectn namMepeHns noTeHumana npy NOMOLLN U3SMEPUTESTBLHOIO
npubopa ¢ BbICOKUM BXOAHbIM conpoTueneHnem (>1012 Om), paboTatoulero B pe-
Xume BorbTMeTpa. 3anucaTtb pesynbTaT U3MepPEHUN.

5.7.3 VN3Bne4yb anekTpoabl U3 pacTBopa U OCYLINTb UX unbTpoBanbHon Gyma-
ron.

5.7.4 ToBTOPUTL ONepauun no n.n. 5.7.1 — 5.7.3 B oCTanbHbIX rpagynpoBOYHbIX
pacTBopax B nopsagke Bo3pacTaHUA UX KOHUEHTpauun. TemnepaTypa rpagyvmpo-
BOYHbIX pacTBOPOB He A0SKHA oTnuyaTbea 6onee 4yem Ha 1°C.

5.7.5 o pesynbTatam namepeHun no n.n. 5.7.1 — 5.7.4 nocTponTb rpagyvpo-
BOYHbIV rpachmk B kKoopauHaTax E — (-lg acs?*) onsa onpeneneHnss akmueHocmu
nnu E — (-Ilg Mca?*) ansa onpegenexHns KoHUeHmpauuu.

B3anmMocBsa3b KOHLeHTpauun pacteopoB CaCl, n akTMBHOCTM MOHOB Ca?t B HUX
npuBeaeHsl B Tabnuue 3.




Tabnuua 3

KoHueHTpauus M ca?*, monb/gm?® 5x10° | 10% | 103 107 101
pacTBopa Cca?t, mr/gm® 2 4 40,1 | 400,8 | 4008

JIg Mca?* 4,30 | 4,00 | 3,00 | 2,00 | 1,00
AkTMBHOCTb Ca®* | -lg aca? 430 | 405 | 3,10 | 2,26 | 1,57

5.8 N3amepeHus.

5.8.1 NamepuTb NnoTeHuman anekTpoga B pacTBope C HEU3BECTHOW KOHLEHTpa-
unen n onpeaenuTb Mo rpagynpoBOYHOMY rpadouKy BENUYUHY aKTUBHOCTU WS
KOHLIeHTpauun noHos Ca?*. Temnepatypa aHann3mMpyeMbiX pacTBOPOB He OOMKHa
oTnuyatca 6onee 4yem Ha +3°C OT TemnepaTypbl, NPy KOTopon Bbiria NpoBeaeHa
rpagyvpoBka.

lMpumeyaHue: rnpu ornpedesieHUU KOHUeHmpauuu aHanusupyembsil pacmeop
oomkeH cmewusamescsi ¢ BPOUC, no mou xe cxeme, 4Ymo U 2padyupo8oyHbie
pacmeopsi.

5.9 lNMpn ncnonb3oBaHUN B Ka4yeCcTBe U3MepPUTESbHOrO Npubopa CoOBPEMEHHOIO
MOHOMEpPA HET HEOBXOAMMOCTM B MOCTPOEHUM FpagyupoOBOYHOro rpaduka. B atom
cnyyae rpagyvpoBKa OCYLLEeCTBRSAETCS, Kak npasuno, no AsyMm unu bonee pac-
TBOpaMm (CM. n.n. 5.4-5.5), cornacHo MHCTPYKUMKX MO IKCnyaTaunum noHomepa. Pe-
3ynbTaThl rpagynpoBKku NpMbop 3aHOCUT B CBOK NaMsTb, B AaNbHENLWEM NpU n3-
MEpPEHUSIX MPOU3BOANT HeobXoaMMble pacyeTbl U BbIBOAUT pe3yrnbTaT Ha Auc-
nnemn.

6 OCOBEHHOCTWU 3KCIMNMYATALMNN

6.1 He gonyckaetcsa mexaHudeckoe noppexaeHne membpaHbl anekTpoda n uc-
Nnofib3oBaHWEe 3NekTpoda B pacTBOpax, CcoAepXawux BellecTBa, obpasyloume
OCafKu 1 NIIEHKU Ha NOBEPXHOCTU anekTpoaa.

6.2 MNpn gnuTenbHbIX NepepbiBax B paboTe anekTpon cnegyeT NpoMbITb Au-
CTUNNNPOBAHHOW BOAOW, OCYyWUTb (bunbTpoBanbHoM Gymaron n HageTb 3aliuT-
HbI KONnayok. [pu nocneayroweM BBEOEHUM 3neKkTpoha B 3KCnsyaTauuo cne-
ayeT noBTOpUTbL onepaumn rno n.4.3.

7 MPABUJIA XPAHEHUA U TPAHCNOPTUPOBAHUA
7.1 TpaHcnopTupoBaHWe aneKkTpoga NpoBOAUTL B YNaKOBKE Mpu TemnepaTtype
BO3gyxa OT MUHYC 5 go nnoc 55°C n oTHOCUTENBbHOW BNAXHOCTU BO3ayxa He 6o-
nee 95% npu 25°C
7.2 XpaHUTb 3M1eKTPo Ha CKajax B ynakoBke npu Temnepatype 5-40°C n oT-
HoCUTEenNbHOW BriaXkHOCTU Bo3ayxa 80% npu 25°C.



8 MOBEPKA JJIEKTPOOA
8.1 NoBepka NpoBOAUTCS B COOTBETCTBUN C AOKYMEHTOM «ONEKTPOAbl MOHOCEe-
nektneHole «3AJINC-1», MeToaunka nosepkm» NPBA.418422.015MI», yTBepXaeH-
HbiM [T1 «BHUNDTPN» 20.06.2002.

9 TAPAHTUN N3TOTOBUTENA

9.1 N3roToBuTENb rApaHTUPYET COOTBETCTBUE anekTpona TpeboBaHuam TY npu
cobnogeHnn ycnosum akcnnyatawumm, TpaHCNopTUPOBaHNA U XpaHEHNS.

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

[[apaHTUMNHBIN CPOK XpaHeHNa 6 MecC. 40 BBOLA B SKCMnyaTauuto.

9.3 B cnyyae HapyweHus paboTocnocObHOCTU 3MeKTpo4oB B nepuos rapa-
TUMHOIO CpOKa OH A0SKEeH BbITb HanpaBreH B adpec NpeanpusaTUsa-n3roToBUTENS
BMECTe CO CreayLwnuMmn JOKyMEeHTaMu:

- NacnopT Ha ANeKTpos;

- aKT C yKa3aHneM BbIABNEHHbIX HEUCTPABHOCTEN

- U3BeLleHMe O HeENpUrogHoCcTU (B criydae BbigBneHus 6paka cnyxbamn LICM
"occTaHgapTa) ¢ o6a3aTernibHbIM MPUNOXEHNEM NPOTOKOMA UCTbITaHUN.

Adpec nipednpusmus-usdzomosumensi: 109202, e.Mocksa, wocce ®Ppesep, 12,
OO0 «U3mepumenbHas mexHuka», m.(495) 232-49-74, 232-42-14.

10 TPEBOBAHUA BE3OIMNACHOCTU
10.1 MNpwn npoBeaeHMN MUCMbITaHUA, 0BCAYXMBAHMM U 3KCNyaTauumn SNeKTpoaoB
cobntogatb TpeboBaHua 6esonacHocTn, npegycmoTpeHHble FOCT 12.1.007-76.

11 CBUOETENBbCTBO O NOBEPKE
11.1 3nektpopn cootsetcTByeT NOCT 22261-94 1 TexHn4eckum ycriosusm TY
4215-015-35918409-2007, noBepeH 1 NpU3HaH rogHbIM AN 3Kcniyataumu.

anektpog Ne

J[laTa narotoBneHus

MM OTK

[laTta noBepku

MIT

Mognuck nuu, OTBETCTBEHHLIX 3a NOBEPKY.

[arta npogaxu

MpopaseL




NMPUNOXEHUE
NMPUTOTOBNEHUE TPAAYUPOBOYHbLIX PACTBOPOB

[(pagynpoBOYHbIE pPacTBOPbI FOTOBAT M3 MCXOOQHOrO pacTtBopa KOHLEHTpauunen
0,1 monb/ame CaCls.

1 MpurotoBneHne ucxoaHoro pacteopa CaCl, ¢ koHueHTpauueit 0,1 monb/ams.

1.1 BbicywmnTtb kapboHaT kanbums (CaCOsz X.4.) B CYLUMNBHOM LKAy npu Tem-
nepatype 110 °C B TeyeHne 3-4 u.

1.2 B3atb HaBecky 10,01 r BbicyLleHHOro kapboHaTa kanbums (CaCOs).

1.3 MomecTUTb HaBeCKy B CTakaH emKocTbio 1 aAm3, 3anonHeHHbin 0,5 am® au-
CTUNNUPOBAHHOW BOOOWN.

1.4 [JobaButb B cTakaH 200 cm® comsHOWM KWUCMOTblI C KOHUEHTpauuen 1
monb/am3. MepemelunBaTh 00 3aBepLUeHUs peakuuu (NMOMnHOro pacTBOPEeHUs yr-
NEKNCIOoro Kanbuus).

1.5 KonnyecTBeHHO nepeHecTn pacTBOP B MEPHYH Konby Ha 1 Am® 1 aoBecTu
ero obvem 4o MeTkn gobaBreHnemMm QUCTUNNIMPOBAHHOM BOAbI.

1.6 OctanbHble rpagynpoBOYHbIE PacTBOPbI MOTOBAT M3 MCXOAHOrO pacrtBopa
nocnegoBaTesibHbIM AECATUKPATHbIM pasbaBneHnemMm gUCTUNIMpoBaHHOM BOLOWN.

2 MpuroToBneHne rpagynpoBOYHBLIX PacTBOPOB C KoHLUeHTpauuein CaCl, 1072,
103, 104 monb/am®.

2.1 Orto6paTtb nuneTtko 10 cwm® pactBopa CaCl, ¢ koHueHTpauuen 0,1
monb/am3, nepeHecTn B MepHy Konby emkocTtbio 100 cm® 1 goBecTn AMcTUNNuU-
poBaHHOW BOAOM 06beM pacTBopa A0 MeTku. [Nepemelatb B3banTbiBaHMeM. [1o-
nyyeHHbIt pacteop CaCl, umeeT kKoHLUeHTpauuio — 102 monb/am3,

2.2 Otobpatb nuneTtkot 10 cm® pactBopa CaCl, ¢ koHueHTpauuen 1072
Monb/AM3, NepeHecTn B MepHyto konby emkocTbio 100 cm® 1 goBecTn AUCTUNNK-
poBaHHOW BOAOM 06beM pacTBopa A0 MeTku. [Nepemelsatb B3banTbiBaHmMeM. [1o-
ny4yeHHbIt pacteBop umeet CaCl, koHueHTpauuio — 10 monb/am3,

2.3 Otobpatb nuneTtkon 10 cm® pactBopa CaCl, ¢ koHueHTpauuen 1073
Monb/am3, nepeHecTn B MepHyk konby emkocTtbio 100 cm® 1 goBecTn AMCTUNNU-
poBaHHOW BOAOM 06beM pacTBopa A0 MeTku. [Nepemelwsatb B3banTbiBaHmMeM. 1o-
nyyeHHbIn pacTtBop CaCl, umeeT koHueHTpaumio — 10 monb/ame.

3 lNpurotoBneHne rpagympoBOYHbIX PacTBOpoB ¢ AobaBneHnem bydepa ans
perynupoBaHus obuen noHHon cunel (BPOKNC).

3.1 B kayectBe BPONC moxeT npumeHsaTbca pactBop CH3COONa*3H.0 c
KOHUeHTpauuen 1 monb/am3. [Ins ero npurotoBneHus cnenyet B3sATb HaBecky 136
r CH;COONa*3H,0, noMecTuTb ee B MepHyto Konby eMKocTbio 1 Am3, 3anonHuThb
Konby A0 NONoBUHbI AUCTUNMPOBaHHOM BoAoW. [locne pacTBopeHust conn obb-
eM pacTBopa A0BECTU A0 METKMW.

3.2 OTtobpaTtb nuneTkon 50 cm? pacTtBopa CaCl. ¢ koHueHTpauuen 102 mons/am®
(NPUroTOBMEHHBIN Mo N.2.1), NnepeHecTn B cTakaH eMkocTbio 100 cvs.

OTtobpatb nunetkot 10 cm® BPOUC, nepeHecTn B TOT Xe CTakaH U nepeme-
watb. MonyyeHHbIi pactBop CaCl, umeeT YCNOBHYH* KOHLUEHTpauuw — 102
mMonb/gme.



3.3 OT06paTh nuneTkoi 50 cm?® pactBopa CaCl, ¢ koHueHTpaumein 102 mons/am®
(NPUroToBnNEHHbIN No n.2.2), nepeHecTn B ctakaH emkocTbio 100 cm3. OTobpaTh
nunetkor 10 cm® BPOUC, nepeHecTn B TOT Xe cTakaH U nepemMeluaTb. NonyyeH-
HbI pacTBop CaCl, umeeT yCrnoBHYH* KOHLEHTpauuo — 1073 monb/am3.

3.4 OTo6paTh nuneTkoit 50 cm® pactBopa CaCl, ¢ koHueHTpaumein 10* mons/am®
(NpurotoBneHHbI no n.2.3), nepeHecTn B ctakaH emkocTbio 100 cm3. OToGpaTh
nuneTkor 10 cm® BPOUC, nepeHecTn B TOT Xe cTakaH U nepemMeluaTtb. [NonyyeH-
HbI pacTBop CaCl, uMeeT yCroBHYH* KOHLEHTpauuo — 104 mons/am3.

* 3mMo mo 3HayYeHue KoHUeHmpauuu, Komopoe Q0/TKHO UCIMOob308ambCs rpu ro-
CMPOEHUU 2padyupo80YHO20 epaghuKka urnu rpu Hacmpolke uoHoMmepa. [elticmeu-
mersibHas KOHUeHmpauusi amux pacmeopos u3-3a pasbaserieHusi pOHO8bIM pacmeo-
POM Hu)Xe ykadaHHoU. OOHaKo, NMOCKOJbKY 8 aHanu3upyembil pacmeop makxe 0o-
baesnsiemcs BPOUC, npoucxodum «agmomMamuyeckul» y4em 3mozao pa3basrieHusl.



