4.1 OTo6pats nuneTkoi 50 cm® pacTeopa NaF ¢ koHueHTpaumeit 107 mons/am’
{npmroToanengm no n.2.1), nepeHecTv B cTakaH emkocrteio 100 cm®. Orto6parts
nuneTkoi 10 cm® BPOWC, nepeuecm B TOT e CTakaH u nepememam MNony4eH-
HEIA pacTeop UMeeT yCroBHYl0" KOHLieHTpaLmio NaF — 10 Monb/oM®.

4.2 Oto6pats nunetkoit 50 cm® pacteopa NaF ¢ koHueHTpaumet 10 Mons/am’
{I“lpHI‘CITOBnEHHhIH no n.2.2), NepeHecTH B CTakaH emkocTeld 100 cm’. OTobBpats
nuneTkoit 10 cm® BPOMUC, nepeHecT B TOT e CTakaH u repemeLars. Mony4eH-
HBIA pPacTBOP MMEET YCNOBHYH® mnuempauum NaF - 10 Monb/am®.

4.3 OtoBpats nuneTkoit 50 cm” pacTeopa NaF ¢ koHueHTpaumen 10™ mMons/am®
{r‘lpHFOT{JBneHHbIH no n.2.3), NepeHecTH B cTakaH emMkocTelo 100 om®. OtoBpats
nunetkoin 10 cm® BPOMC, nepeuecm B TOT e CTakaH u nepememaTb MonyyeH-
HbIA pacTeop UMeeT ycnoBHym koHueHTpaumo NaF — 10™ mons/am®.

4.4 Oto6pats nunetkoi 50 cm” pacTeopa NaF ¢ koHueHTpauveit 10° mons/iam®
{I'IDHI‘OTOBI'IBHHI::IH no n.2.3), nepeHecT! B cTakaH eMKocTbio 100 eM°. Orofpatk
nuneTkoit 10 cm’ BPOWC, nepe-Hecw B TOT Xe CTakaH u nepemeLuars. Mony4ven-
HbIl PACTBOP MMEET YCnoBHYIo* koHUeHTpaumio NaF — 107 monb/om®.

" 3mo Mo 3HaYeHUE KOHUEHmMpauul, Komopoe Oo/MKHO UCMoNb308amscsa npu
Mnocmpoeruy 2padyuposoyHoz0 epachuka unu Hacmpodke uoHomepa. Jedcmeu-
mensHas KoHUEHMPaLUA 3mux pacmeopos us-3a pazbaeneHus choHoskIM pacmeo-
pom Huxe yrasanHol. O0HaKo, MOCKONLKY 8 aHanu3upyemsil pacmeop makxe do-
Baenaemca BPOMC, npoucxodum «aemomMamudeckuils y4em 3mozo pazbasneHus.
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1 OBLUKUE CBEOEHWA. HABHAYEHWE

1.1 BnexTpog MOHOCENeKTUBHLIA KpucTannuyeckun 3MIMC-131F npegHasHa-
YeH COBMECTHO C anekTpofjoM CpaBHEHMA W 3NEKTPOHHBEIM npeoﬁpaaoaarenem
(Hanpumep, voHomepom) ONA M3MEPEHMIA aKTWBHOCT WOHOB dhTopa 8 pacTBo-
pax. 3nexkTpon AenAeTcA npubopom OBLLEro HazHavyeHus ANA UCNoNbL30BaHWA B
Hay4HbIX U NPOMbILLNEHHLIX aHanuTU4eckux nabopaTopuax.

1.2 OnekTpon warotaenueaeTca B cooTeeTcTBMM ¢ NTOCT 22261-94 1 TexHu-
yeckumu ycnosuamm TY 4215-015-35918409-2007.

2 TEXHWYECKWE XAPAKTEPUCTHUKWA

2.1 QwanasoH uamepenmin pF npu Temnepartype 20°C ot 1,0 go 5,0.

2.2 OTKNOHEHWe 3NEeKTPOOHOW XapakTepucTMKY OT NMHERHOCTW B AWanasoHe
uaMmepeHnid pF 1 TemnepaType pacteopa 20°C He Donee £6 MB.

2.3 [lnana3oH TemMneparyp aHanuaupyemoi cpeas ot 5 ao 50°C.

2.4 Benw4wHa pH avanusupyemoro pacTtesopa doniHa 6biTe B npenenax ot
4.5 oo 8.

2.5 3neKTpudeckoe CompoTVBNEHWe anekTpoda npw Temneparype 20°C we 6o-
nee 6 MOm.

2.6 KpyTuaHa snexkTpogHON XapakTepucTvkn no abconioTHOW BenuyuHe, He
MeHEeEe:

- 54 MB/pF - npu Temneparype 20°C;

- 61 mB/pF - npu Temneparype 50°C

2.7 ﬂcTeHuuan anexTpona 8 pacTeope diTOPUCTOND HATPUA KOHUEHTpaLWen 107
mons/am® npu Temnepatype 20°C OTHOCUTENBHO HACKILLEHHOMO XnopcepebpsaHoro
ofpasuoBoro anekTpoga 2-ro paspaga no TOCT 17792-72 pgomwed GbiTe MMHYC
(474 + 10) mB.

2.8 KoathdmumeHTsl CENEKTUBHOCTW anexkTpoda npuBegeHsl B Tabnuue 1.

Tabnwua 1

Melwawlne WoHbl OoH

KoathtULMEHT CEnekTMBHOCTM 10

2.9 abapuTHLle pa3Mepsl aNekTpoaa, MM, He Gonee;

ouametp - 10;

OnnHa -113.

2.10 MapameTpsl coeguHuTensHOro kabens 1 passema npueeaeHs! B Tabnuue 2.
Tabnuua 2

Tun pasbema OnuHa kabens, MM Koa
Lirekep MPBA.685611.009 800 K80.3
Pasvem BNC-7001 800 K80.7

Kon kabena npueoguTca nocne obosHadveHus snexkTpoda.

2.11 Macca anektpoga c kabenem He Gonee 70 r

2.12 2nekTpod ABNAETCA OOHOMYHKLMOHaNEHBIM HEBOCCTaHaBNWBAEMBIM
wagenvem.

1

L |

3 KOMNNEKTHOCTb
3.1 B komnneKkT NOCTABKW B
snexTpon AMC-131F ??E b M S
nacnopTt - 1 aka.
YMNakoBKa - 1 wr.

4 NOANOTOBKA K PABOTE

4.1 Masneys aneKkTpog U3 ynakosku.

4.2 Y6eauTecs B OTCYTCTEMK MEXaHWYECKMX MOBPEMOEHWA 3nekTpoaa u co-
edVuHHUTEINbHOIo kabens.

4.3 [lMpomeiTe pabodyo memBpaHy anekTpoda AWCTMNNWMPOBAHHON BOOOW B
Teyenwe 3 — 5 MWH C ABYKpaTHOW CMeHOM BoAbl. Beigepxate anekTpon B OWC-
TUNNUMPOBaHHOW BOAE A0 YCTAHOBNEHWA NoTeHunana MuHyc (260 £ 30) mB.

5 TPAOYWPOBKA W U3AMEPEHUA

5.1 MoHoCenekTMBHLIA 3NEKTPON MOXET NPUMEHATLCH NPY peanu3auwn pas-
NWYHEIX METOAOE NOTEHLUMOMETPUYECKOTO @HanW3a, Takux Kak npAMas noTeH-
LMOMETPMA, NOTEHLWOMETPUYECKDE TUTPOBaHWe, MeTodbl Aobasok. BonbLIWHCT-
BO 3TWX MeToAoe TpebyeT npoBefeHus rpagyWpoBKKM 3NeKTPOaoB.

5.2 Ina kaxporo o6bekTa aHannaa OoMmKHa NPUMEHATLCA COOTRETCTBRYOW AR
METOAKMKE BbINONHEHWA uamepexuit (MBW), yuuTeiBalowan ocoBeHHoCTM aToro
obbekTa. MeToawka eknioyaeT B ceGa npaevna oTbopa, XpaHeHWs W NOOroTOBKK
npobbl, ykasaHus No rpafyvpoBke aNeKTPOAoE W NPOBEOSHMID W3MEpEeHWW, a
TaKe NoPsA0K BEIMMCNEHWH peaynsTaToe,

5.3 B cny4ae oTcyTCTBMA aTTECTOBaHHOH MBW momeT ncnonk3oBaTthcs O0fHa
13 HUKECNEAYIOWNX METOAMK FPaayWPOBKA U U3MEPEHNI.

5.4 [InA namepeHnd akmueHocmu WOHOB F~ npu rpaayvpoBKe pekoMmeHayeTcs
NpUMeHsTs pacTeopbl diTopuaa HaTpus (NaF) vaBecTHOW KOHUEHTpauuw (cm.
MPUNOMEHWE n.n.1, 2).

5.5 [InA WamMepeHua KOHUeHmpauuy B rpagyvpoBOYHbIE pACTBOPLI cnedyer
nobaenTk BydepHblil pacTeop AnA perynupoBaHus obuwen noHHon cunel (BPO-
WC){cm. NPUNOXEHWE n.n.3, 4).

5.6 Mogkniounte anektpoasl (3NMC-131F n anekTpoa CpaBHEHWA) K M3Mepu-
TensHoMy Npubopy COrMacHO MHCTPYKUMSAM, NPWBEdeHHbLIM B NacnopTe Ha npu-
Bop.

Mpumeyarue: snexkmpod cpasHeHus domxeH Bbime nodzomoeneH k pabome
g coomeememeuly ¢ UHCmpykyueld 1o e20 skcnayamaduu.

5.7 Onepauwu rpagyrnpoBKq.

5.7.1 MpoMbITe 3NEKTPOALI AWCTUINMPOBAHHOW BOAOK W OCYLWMTL (PUNLTPO-
BansHo Bymaroi.

572 Horpyamb aneKkTpoasl B rpadyMpOBOYHEIA PACTBOP C HAMMEHLLUEW KOH-
ueHTpauwei. [ponaBecTy WaMepeHus NoTeHUWana npyu NOMoLIKM W3MEPUTENBHO-
ro npubopa ¢ BLICOKMM BXOLHBIM CONPOTHUENEHWEM {:-1{3 2 Om), paboTatoLero B
pexuMe BoNeTMETPa. 3anucaTe peaynsTaT uaMepeHini.



5.:!.3 Maeneys 3nekTpofdbl M3 PACTBOPA W OCYLWWTE WX dMnbTpoBansHoW By-
Marom.

5.7.4 MNoeTopuTe Onepauun no n.n. 5.7.1 — 5.7.3 B ocTanbHbIX rpagyMpoBoy-
HbIX pacTBopax B NOpAJKe BO3pacTaHWA WX KOHUeHTpauwu. Temneparypa rpa-
[OYyWPOBOYHBIX PACTBOPOE HE JoMHa oTnwu4atscs Gonee yem Ha 1°C.

5.7.5 lNo pesynsTatam namepexwii no n.n. 5.7.1 — 5.7.4 nocTpouTs rpaayupo-
BOYHBIA rpadmk B koopawHatax E — (-lg aF’) ana onpeneneHvwa akmusHocmu
wnu E — (-lg M ') ans onpenenedua KoHUeHmMpauLu.

BaaumoceA3b KoHUeHTpauww pacTteopoe MNaF w akTmeHOCTM MOHOB F~ B Hux
npueeneHs! B Tabnuue 3.

Tabnuua 3
KoHueHTpauus Mg, Monk/gm” 10° 107 107 107 107
pacTeopa Cg, mrigm” 019 | 19 | 19,00 | 190,0 | 1800
-lg C¢ 500 | 400 | 3,00 | 2,00 1,00
AkTHBHOCTL F -lg ag’ 500 | 400 | 3,02 | 205 | 1,143

5.8 MamepeHusa,

5.8.1 MamepuTe NoTeHUWan 3NeKTpoaa B pacTBOpe C HEeW3BEeCTHOW KOHLEH-
TpauWern W onpefenuTe No rpagyMpoBOYHOMY rpaduky BenWHUHY akTUBHOCTM
N KOHUEeHTpauuw woHoe F. TemnepaTypa aHanuaupyemblXx pacTEOpPOB He
AOMKHa oTnuyatcA Gonee yem Ha +3°C oT Temnepatypul, npu KoTopo# Bbina
NpoBeOeHa rpagyvpoBKa.

MpumevaHue: npu onpedeneHduu KOHUEHMPaUUU aHanu3upyemMsili pacmseop
donxeH cMewueamsca ¢ BPOMC, no mod xe cxeMe, 4mo U 2padyuposoyHbe
pacmeopkl,

5.9 lMNpu KUCNonL30BaHUK B KAYECTEE M3MEpUTENLHOro Npubopa coBpeMeHHo-
ro MoOHoOMepa HeT HeobXoOMMOCTW B MOCTPOEHWKM rpagyvpoBOYHOro rpaduka. B
ATOM Cry4yae rpagyupoBKa OCyLUECTBNAETCH, Kak npaeuno, no AeyM wnk Bonee
pacTteopam (cm. n.n. 5.4-5.5), cornacHo WHCTPYKUKMKM NO 3KcnnyaTauyi MoHoMepa.
PeaynsTatsl rpagyvpoBki npubop 3aHOCKT B CBO NaMATs, B AanbHelllem npu
M3MEPEHMAX NPOW3BOAWT HEOGXOOWMEIE PacYeTEl U BLIBOAWT peaynkTaT Ha aWc-
nnew,

6 OCOBEHHOCTH 3KCNIYATALIMKA

6.1 He ponyckaeTcs MexaHwdYeckoe noepexaeHwe membpaHbl anexTpoga w
MCronb3oBaHne aNeKTpoga B pacTBopax, cojepwalunx Bellectea, obpasyowme
ocagki U NAEHKW Ha NOBEPXHOCTM anekTpoaa.

6.2 lNpw gnuTensHeix Nepepbiax B paboTte anekTpod cnegyeT NpoMeITe OWC-
TUNNUPOBAHHOW BOOOH, OCYWLWTE MNETPOBANEHOR GyMarol M HageTk 3aluT-
HbI?l konnadok. Mpyu Nocnegyrowenm BBEASHUW 3NEKTPOAAa B 3KcnnyaTauuio cne-
OyeT NOBTOPWMTE onepauuu no n.4.3.

7 TIPABUNA XPAHEHWA A TPAHCNOPTUPOBAHWUA
7.1 TpaHcnopTMpoBaHWe 3MNeKTpoAa NPOBOAWTE B YNAKOBKE NpW TEMNEpaType
BO3OyXa OT MWHYc 5 Ao nnwoc 55°C W oTHOCMTenbHOW BNamHOCTW BO3OyXa He
Bonee 95% npwn 25°C
7.2 XpaHuTk 3NeKTPof Ha cknafax B YNakoBKe npu TemnepaType 5-40°C u
OTHOCMTENBHON BNaXHOCTM Bo3ayxa 80% npw 25°C.

8 MOBEPKA 3NEKTPOOA
8.1 Mosepka NPOBOAWTCA B COOTBETCTBMW C OOKYMEHTOM «3NEKTPOALlI MOHO-
cenekTuBHble «3NAC-1», MeTtoavka nosepk» [PBA.418422.015MMM», yTeep-
woeHHeiM T «BHUAOTPK» 20.08.2002.

9 TAPAHTWUWA U3rOTOBUTENA

9.1 MaroToBWTENE rapaHTUpYeT COOTBETCTBME 3nekTpoaa TpeboeaHusam TY
npv cobniogeHW YCnoBWIA 3KCNNyartauwi, TPaHCNoOpPTUPOBaHWA W XpaHeHus.

9.2 MapaHTUiAHEIA CPOK 3KCMOyaTauui anekTpoda 9 mec. ¢ MOMEHTa BROAA B
aKkcnnyaTauuio npu HapaboTke, He npessiwawwen 1000 yacos.

[apaHTWAHBIA cpok XpaHeHWa 6 Mec. Ao BBOOE B 3KCNNyaTaLWK.

9.3 B cny4ae Hapywwexus paborocnocobHOCTH aNeKTpPoAos B Nepuoa rapaH-
TWAHOTO cpoka oH pomkeH ObiTe HanpaBneH B agpec NpeanpuATHR-
W3rOTOBMTENA BMECTE CO CNedyowMmMy JoKYMEHTaAMM:

- MAcnopT Ha 3nekTpog;

-8KT C YKA3aHMEM BbISBNEHHLIX HEMCMNPABHOCTEH

-M3BELIEHWEe O HeNpUrogHoCTK (B cnyyae BuiABneHus Gpaka cnyxbamn LICM
MNoccTaHgapTa) ¢ NpUNoXeHWeM nNpoTokona wenbITaHuia.

10 TPEBOBAHWA BE3OMNACHOCTH
10.1 Mpw npoeeneHUy MCMbITaHuiA, 0BCNYHMBAHWM W 3KCNNYaTauWM 3neKTpoaos
cobniogats TpeboeaHua GesonacHocTy, NpegycMmoTpeHHble MOCT 12.1.007-76.



11 CBMOETENLCTBO O NOBEPKE
11.1 OnekTpoa cootsercreyer MOCT 22261-94 1 TexHU4ecKUM ycnoeusm TY
4215-015-35918409-2007, noBepeH U NpMaHaH rogHLIM ana IKCANYaTALMK.
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NPUNOXEHWE
NMPUrOTOBNEHUWE N’PAOYWPOBOYHLIX PACTBOPOB

MpagyvwpoBOYHLIE PACTBOPLI MOTOBAT M3 MCXDAHOMO PacTBOpPa KOHUEHTpaLUWen
0,1 mone/am® NaF. Bce rpagyWpoBOYHbIE paACTBOpPLI CNEAYET XpaHWTe B nonu-
3TMNEHOBOW Mocyae.

1 MNpUroToBneHKe PacTBOpa C KOHLEeHTpaLme 0,1 Monb/am”®,

1.1 Baatk Hasecky 4,2 r chtopuaa HaTtpus (NaF).

1.2 MomecTnTs HaBecky B MEpHyto konby emkocTeio 1 AM®, 3aN0NHKTE KonBy
A0 NONOBWHLI AUCTUNNMpOBaHHOK Bogoi. Mocne pacTeopexHns conu obkem pac-
TBOpa AOBECTU A0 METKK.

1.3 OcrankHble rpagyWpoBoYHEIE PACTBOPEI FOTOBAT M3 MCXOAHOMo pacTeopa
nocnefoeaTentHeIM ASCATUKPaTHEIM pazGaBneHmem AUMCTUNNMPOBAHHOR BOQON.

2 ﬂpmrmosneahe rpafyupoBOUHbIX PACTBOPOB © KoHUeHTpauueir NaF 107,
10, 10™, 10™ monu/gm®.

2.1 OToﬁpaTb nuneTtkoit 10 cm® pacteopa NaF ¢ KoHUeHTpauwen 0,1
MOTb/AM®, NepeHecT B MepHYI0 konBy emkocTbio 100 cM” 1 QOBECTM OMCTUNMN-
pOBaHHOW BOAOH 0ObeM pacTBOpa OO METKMW. Hepemewam ﬂaﬁanTbIBaHHeM
MonyueHHbIW pacTBop NaF MMeeT KOHUEeHTpaLMIo — 107 monb/am”.

2.2 DToﬁpaTb nuneTkoin 10 cm® pactBopa NMNaF ¢ koHueHTpauwen 10 :
Monb/am’, nepeHecTy B MepHyio konby emxocteio 100 CM® 1 AIOBECTH OWUCTUNNK-
pPOBaHHOW BoAoi ofbem pacTBopa OO0 METHW. Hapemema‘rb EaﬁanTblsaHuem
MonyueHHsIl pacTBop NaF MMeeT KoHUEeHTpaLUWIo — 10™ monb/om”.

2.3 OmﬁpaTb nuneTkoit 10 cm® pactsopa NaF c koHuewtpauweid 107
Monb/am”, NepeHecTM B MepHyto konby emkocTea 100 cM® 1 [OBECTM OWCTUNNK-
poBaHHOW BogoW oDbem pacTBopa OO0 METHMW, I'Iepememam BaﬁanTbmaHueM
MonydyeHHs pacteop NaF MMeeT KoHUEHTpaLWIo — 10 MD]‘II:J'J:],M

24 DTDﬁpaTb nuneTkoit 10 cm® pacteopa NaF c koHueHTpauned 107
MOMb/AM®, NepeHecT B MepHylo konby emkocTbio 100 oM’ u noBecTw aucTunnm-
poBaHHOW BOOOW obbeM pacTeopa [0 MEeTKW. HEDEMELIJE]TI: Baﬁa]‘lTbIEaHHBM
MonyuekHeiil pacteop NaF umeeT koHueHTpaumio — 10™° monb/am”.

3 MpuroTtosnexue BychepHoro pacTBopa Ans perynupoBadwa obliei WoHHOW
cunel (EPONC).

3.1 BaATk HaBECKW CNeaylLWX BeLlecTs:

- NaCl-585r;

- CHsCOCH-150r;

= CHS{:DONE'3H2{} =102,0r;

HATPWIA NMMOHHOKMCNEIA — 0,26 T.

3.2 MNoMeCTHTE HABECKN B MEPHYIO KONBY eMKOCTEIO 1 am°, sanonHuTL konby
40 NONoBWHBI OWCTUNNWPOBaHHOW Bodo#. Mocne pacTBOpeHWs conel obbem
pacTeopa J0OBECTH 00 MeTKW.

4 [NpwroToBneHWe rpagyMpoBoYHLEIX pacTeopos ¢ gobasneHwem BPOWC.



