MEXTOCYAAPCTBEHHbIA COBET NO CTAHAAPTU3ALIMU, METPONTIOMM U CEPTUGUKALINN

(MIC)
INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(1SC)
MEXTFTOCYOAPCTBEHHbDBIN rocrt
CTAHOAPT 8.134—
2014

FocypnapcTBeHHast cuctema obecnevyeHus eaMHCTBa U3MEpPeHui

METO[ U3MEPEHWWA PH
HA OCHOBE AYEEK XAPHEOA

W3paume odmumansHoe

Mocksa
CraHaaptTuHdopm
2014


http://www.mosexp.ru

FOCT 8.134—2014
MpeaucnoBue

Llenu, OCHOBHbIE NPUHLMMbI U NOPAAOK NPOBEeAEHUs paboT N0 MEXTOCYAAPCTBEHHON CTaH4apTU3aUum
ycraHoBneHbl B FOCT 1.0-92 «MexrocyaapcTBeHHasi cucrema craHaaptu3aumn. OCHOBHbIE MOMOXKEHUS» U
FOCT 1.2-2009 «MexrocynapcTBeHHas cucTema craHaapTusaumu. CTaHaapTbl MEXrocyaapCTBEHHbIE,
npaeuna, pekoMeHZauum no MexrocyapCTBEHHOW cTanaapTudauuu. MNMpasuna paspaboTku, NPUHATHUSA, 00-
HOBIEHUA U OTMEHbI»

CBeneHus o ctaHpapTte

1 PASPABOTAH ®egepanbHbIM rocyaapCTBEHHbIM YHUTAPHBIM npeanpuatuem «BcepoCCUACKUIA Ha-
YYHO-UCCNEA0BATENbCKUN UHCTUTYT (PUSUKO-TEXHUYECKUX U PaaUOTEXHUYECKUX U3MEpPeHUn» (PryTl «BHU-
NPTPU»)

2 BHECEH ®eaepanbHbiM areHTCTBOM N0 TEXHUYECKOMY PErynupoBaHuUO U METPOnornu

3 MPUHAT MexrocyaapCTBEHHLIM COBETOM NO CTaHAapTusauuu, METPOSOrMKM U cepTudurkauum no
nepenucke (npotokon ot 30 mas 2014 r. Ne 67-I1)

3a NPUHATKE Nporonocosanu:

KpaTkoe HanmeHoBaHWe cTpaHkl no MK Koga ctpaHbl no MK CokpalleHHoe HauMeHOBaHWE HaLMOHaNbLHOro opraHa no
(MCO 3166) 00497 (UCO 3166) 004-97 cTaHaapTUsaumm
ApMeHus AM MwuH3skoHOMUKKM Pecnybnukn ApMerns
Benapycsk BY locctangapt Pecny6nukn Benapych
Kupruaumsa KG KblprelacTangaapT
MongoBa MD Monposa-CtangapT
Poccusa RU PoccraHpapt
TafXuKucTaH TJ TapxukctaHaapT
Y36ekuctaH uz Y3actaHaapT

4 lNMpukasom deaepanbLHOro areHTCTBa N0 TEXHUYECKOMY PerynumpoBaHuio u metponorum ot 10 uiona
2014 r. Ne 788-cT mexrocyaapctBeHHblit ctaHaapt FOCT 8.134-2014 sBeaeH B AEWCTBUE B KA4eCTBE Ha-
LUMoHanbHOro craHaapra Poccuitckon degepavuum ¢ 1 miona 2015 r..

5 BBAMEH I'OCT 8.134-98

UHgbopmayus 06 uamMeHeHusX K HacmosiwemMy cmaHéapmy nybnukyemcs e exezo00HOM UHgopmayu-
OHHOM yKa3amene «HayuonanbHbie cmaHOapmbly, @ MEKCM U3MeHeHuUl U Nonpasok — 8 eXeMeCcAYHOM
UHGhopMayUOHHOM yKasamerne «HayuoHanbHbie cmaHndapmebl». B criydae nepecmompa (3ameHbl) unu om-
MeHbl Hacmosuwe2o cmaHlapma coomeemcmeyiowee yesedomneHue 6ydem onybnukoeaHoO & exemecsy-
HOM UHGOPMaYyUOHHOM yKa3amene «HayuoHanbHbie cmaHOapmbl». Coomeemcemeyrowas UHgpopmayus,
yeedomrieHue U mekcmbl pasmMewyaromces makxe 8 UHGhopMaUyUoHHOL cucmeme obuieeo nonb30eaHuss — Ha
oguyuanbHom calime @edepanbHO20 azeHmemea o MexXHUYeCKOMy peaynupoeaHulo u mMemponoauu e
cemu ViumepHem

© CraHaaptuHdgopm, 2014
B Poccuiickon depepauum HacToALWMIA CTAHAAPT HE MOXET OblTb NOMHOCTLIO UMM YaCTUHMHO BOCMPO-

U3BEAEH, TUPAKMPOBAH W PAcrpocTpaHeH B KavyecTBe oduumanbHoro usgaHus Ges paspeenus dege-
panbLHOro areHTCTBAa Mo TEXHUYECKOMY PEryNIMPOBaHUIO U METPOMOrN



FOCT 8.134—2014
CopepxaHue

1 OBTACTD MPUMEHEHMST «....vveeeuieeeeeieeeetieeeetieee ettt ee ettt ee ettt eeesteeeeate e ssae e ssbe e et be e et beae et beaeasbesesaesasaeeesbeaeasaeseasseeanns 1
2 HOPMATUBHBIE COBITKM ... vveveee e eueieeeeitteaeae e eaeaeaseseeaeas e seaeeeasasnseeaeesaassaeee e asnsanaeesasseaeae e ssnseee e ssnsananennnsnneeennn

3 TEPMUHDBI Y OMPEAEITIEHMS ....eieieee e et teee ettt eees st e eeeasttaaeaeeaaaaeaeae e saeaeae e ssseaeeeansanseee e nsbeeeenanteaeenansnneeeennrnn

4 CYLIHOCTb METOAA UBMEPEHMM .. ..evereeiiuiiiree e stitieteesstteeeessaiteeaesssnnaeeeassnasreaeessnnaeeeananns
5 CPEACTBA MBMEPEHMM......ueveeieiiiieeeeeeitieie e e ettt e e eeete e e e e ebbe e e e s staeae e e e abaeae e e s ataeeeeeeneees
6 YCIOBUA UBMEPEHMM ...ttt ie e e e e e e e e e e e et te e aeaeeeaeaeeeeses e e aasssnsenseaeeeaees
7 TPEBOBAHUA BEBOMACHOCTM . ......ueeieeitieieee ettt ee ettt ee e ettt ee e et ee e e e etae e e e e etae e aeeenee s
8 MNopAaoK NOArOTOBKN W NPOBEAEHNE UBMEPEHUM .......c.ceveeeeeieeeeeeeeeceieae e ae e
9 OOPMMEHNA PEIYNBTATOB UBMEPEHMIM ...ttt ee et e et e e e e e eeee e e e e e e e st as e an e e eeaeaeaaeeaas
10 OueHka HeoNpPeAENEHHOCTUN PEIYNBTATOB UBMEPEHMUM .......ueveeeeieieieaeaeetieieeeeeetieeeasasseneaeeeesnsteeees e ssnrenesesseees
MpunoxeHue A (cnpaBodHoe) 3HauveHus pH aTanoHHbIX 6ydepHbix pactBopos (36P)
MpunoxeHue b (06s3aTenpHoe) CTPYKTYpHAA CxeMa YCTAHOBKU, peanuaytoLlei MeTog namepeHui pH

HA OCHOBE SUEEK XAPHELA. ... .ueeiieeitieieee ettt eeee ettt e e e e tteeeesabeeaeesssnbeeeessaabaeaeessansbeeeessanrens 10
Mpunoxenune B (o6a3aTenbHoe) MeToanKa OYMCTKM INEKTPOXUMUYECKON SUEMKM........vvvveeeeeciereeeeeciiieeeeeeas 12
Mpunoxenune I (06s3atensHoe) MeToamka NNaTMHUPOBAHUA U NanNagupoBaHUS SNEKTPOAOB ...........c........ 13
Mpunoxenune [ (ob6a3aTenbHoe) MeToanka M3roToBneHUs XnopcepedbpsiHbiX SNMEKTPOAOB...........ccevvvveeeeennns 16
Mpunoxenue E (o6sa3atenbHoe) MeToanka nusmepeHus noTeHumnana xnopcepebpaHoro anekTpoaa ............ 18
Mpunoxenue XK (obasatenbHoe) MeToauka NPUroTOBNEHNS KOHTPOTbHbLIX PACTBOPOB ANS U3MEPEHUI
Ha YCTAHOBKE, COCTOALLEN U3 SUEEK XAPHEA ..oecvveeeeeeriieieeeetieeeasaseteeeesssnsaeaeesasssseeeasssnsaneessanseseeeenssnsenesenanes 19
5[] 11 To o= To o) < O OO ST PO UPUPTPPO 20



rocCT 8.134—2014

M EXT FOCYAAPCTUBEHHUBbB 1 C TAHAAPT

MNocynapcTBeHHas cucTtema obecneyeHnus eAMHCTBA U3MepPeHun

METOJ, USMEPEHU PH
HA OCHOBE AYEEK XAPHEOA

State system for ensuring the uniformity of measurements. pH measurement method based on the Harned cells

Nara BBeaeHua — 2015—07—01

1 O6nacTtb npuMeHeHUn

HacTosimin cTaHaapT pacnpocTpaHsAeTca Ha MeToa M3MepeHun BoaopoaHoro nokasarens (pH) soa-
HbIX PaCTBOpPOB Ha OCHOBE Habopa s4eek XapHeaa B auana3one pH ot 1,679 no 12,454 B uHTepBane tem-
nepatypbl o1 5 oC go 95 °C.

MeToa n3amepeHuin peanusytoT B rocyaapCTBEHHbIX NEPBUYHBIX aTanoHax pH.

2 HopmaTuBHbIE€ CCbINKU

B HacTosiLeM CTaHaapTe MCMONb30BaHbl HOPMATWBHBIE CCbINIKM HA Creaylowme CTaHaapTbl:

FOCT 8.395-80 MNocynapcTBeHHast cuctema obecneveHns eAnHCTBa usMepeHuin. HopmanbHble ycno-
BWSI M3MepeHuii npu nosepke. ObLwme TpeboBaHus

FOCT 12.1.004-85 Cuctema craHzgaptoB GesonacHocTu Tpyaa. MoxapHas 6esonacHocTb. Ob6wme
TpeboBaHus

FOCT 12.1.007-76 Cuctema craHaaptoB 6esonacHocTu Tpyaa. BpeaHble Bewecrsa. Knaccudmkauums
n o6wme TpeboBaHmsa 6esonacHoCcTU

FOCT 12.1.019-79 Cucrema craHgaptoB 6e3onacHoctu Tpyaa. dnekrpobesonacHoctb. Obue Tpe-
6oBaHMst U HOMEHKNaTypa B 0B 3aLLUTbI

FOCT 12.2.007.0-75 Cuctema crangaptoB GesonacHoctu Tpyaa. Msgenus anekTpoTexHUYeckue.
O6wwue TpeboBaHusA 6eszonacHOCTH

FOCT 12.4.009-83 Cucrema ctaHgapTos 6e3onacHoCcTu Tpyaa. MNMoxapHas TeEXHUKa Ans 3awuTbl 06b-
ektoB. OCHOBHbIE BUAbI. PasmelyeHune n ob6cnyxumsaHue

FOCT 12.4.021-75 Cucrema craHaaptos 6e3onacHoCcTu Tpyaa. CMCTEMblI BEHTUNALMOHHbIE. ObBwme
TpeboBaHusa

FOCT 1027-67 PeaktuBbl. CBuHel (Il) ykCYCHOKUCNbIN 3-BOAHLIM. TeXHUYECKUE YCNOBUS

FOCT 1277-75 PeaktuBbl. Cepebpo a3oTHOkucnoe. TexHuyeckue ycnosus

FOCT 3118-77 PeaktuBbl. Kucnora consiHas. TexHuyeckue ycroBus

FOCT 4233-77 PeaktuBbl. Hatpuii xnopuctbii. TeXHUYeckue ycnosusi

FOCT 4328-77 Peaktusbl. HaTpusa ruapookuchb. TexHmyeckue ycnosus

FOCT 4461-77 PeakrtuBbl. Kucnorta asotHas. TexHu4eckue ycroBus

FOCT 5962-2013 CnupT 3TUNOBbLIN PEKTUUKOBAHHBIN U3 NULLEBOTO ChiPbA. TEXHNYECKUE YCNOBUA

FOCT 6709-72 Boga AucTunnupoBaHHas. TexHU4EeCKue ycrnosus

FOCT 9147-80 MNocyaa u o6opyaosaHue naboparopHsie hapdopoBbie. TexHU4ECKUE yCnoBusi

FOCT 12026 - 76 bymara counbTpoBanbHas naboparopHasi. TexHU4eckue ycrioBus

FOCT 23932-90 Mocyaa n obopyaoBaHue nabopaTopHble cTeknsiHHble. ObLMe TEXHUYECKHUE YCNOBUS

FOCT 25336-82 Mocyaa u obopyaoBaHue nabopaTopHble CTeKNsHHbIE. TUMbl, OCHOBHbLIE NapaMeTpbl
M pasmepbl

N3paHue opnumnanbHoe
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rOCT OIML R 76-1-2011" lFocynapcTBeHHas cuctema obecneyeHus eauHcTBa usMmepeHuin. Becbl He-
aBTOMATUYECKOro AencTBuA. Yactb 1. MeTponornyueckue u TexHuyeckue Tpebosanus. NcnbitaHus

NMpumMmeyvaHune — Npn NONBL3OBAHUM HACTOSLLMM CTaHAAPTOM LienecooGpasHo MpoBepuUTL AeiCTBUE CCbi-
NOYHBIX CTaHAAPTOB B MH(POPMALMOHHOW cucTeMe O6LLEro MoNb3oBaHUs — Ha oduuuansHom caite defepansHoro
areHTCTBa NO TEXHUMECKOMY PETYIMPOBAHUIO U METPOSIOMMUA B CETU MHTEPHET UK NO E€XErofHOMY UH(OPMALMOHHOMY
ykasaTento «HauvoHarnbHble CTaHAapThI», KOTOPbLI ONyBNUKoBaH Mo COCTOsHUIO Ha 1 AHBaps TeKyLlero roga, 1 no Bbl-
nyckam exeMecsiuHoro MHOPMaLUOHHOrO yKkasaTens «HauuoHanbHble CTaHAapThi» 3a TeKyLWwmui roq. Ecnn ceoinoyHbili
CTaHAapT 3aMeHeH (M3MEeHeH), TO NPU NOSMb30BaHWN HACTOSILYUM CTaHAApTOM CriefyeT PyKOBOACTBOBATLCS 3aMeHsIto-
WWM (W3MEHEHHBIM) CTaHAAPTOM. ECMM CCBINOYHBIA CTaHAApT OTMeHeH 6e3 3aMeHbl, TO NONOXEeHWe, B KOTOPOM AaHa
CCbiflka Ha Hero, NPUMEHSIETCS B YaCTy, He 3aTparuBaroLeit STy CChIMKy.

3 TepMmuHbl M onpeaeneHus

B HacTosiLem cTaHgapTe NpUMEHEHbI Cneaylowmue TEPMUHbLI C COOTBETCTBYIOLLIMMU ONpeaeneHNaAMNU:

3.1 6ychepHbIN pacTBOp: PacTBop C onpeAeneHHONW YCTOMUMBOW KOHLEHTpauuel BOAOPOAHBLIX WO-
HOB.

3.2 nokasarternb akTUBHOCTU: Mepa akTMBHOCTU MOHOB BOOPOAA B pacTBOpE.

3.3 MmonsinbHaA KOHUeHTpauusa: Konuyecrso pacTBOPEHHOro BeLlecTBa (Uucno monen) B 1 kr pac-
TBOpUTENS.

3.4 ctaHpgapTHaa pasHOCTb NOTeHUManoB: 3HavyeHUe 9JMEeKTPOAHOro MoTeHuuana, U3MEepeHHoe B
HOpManbHbIX YCnosusax npumeHeHusa no FOCT 8.395.

3.5 anekTpoaBuxyuwasn cuna (3[C): PaboTa CTOPOHHUX CUM NO NEPEeMELLEHUIO €4UHUYHOTO MOSOXK-
TENbHOro 3apsga no 3aMKHYTOMY KOHTYpY.

4 CywHOCTb MeTOAa U3MEepPEeHUN

MeToa nM3MepeHuii pacnpoCcTpaHaeTca Ha onpeaenexHume pH BOAHLIX PaCTBOPOB HA OCHOBE Habopa
Ayeek XapHena B Ananasoxe pH ot 1,679 no 12,454 B untepsane Temneparypsl ot 5 °C a0 95 °C.

BenuuuHa pH cooTBETCTBYET OTpULATENBHOMY AECATUYHOMY JNOrapudMy akTMBHOCTM MOHOB BOJOPO-
Aa a,; B pacTBOpPE Mo ypaBHEHMIO

pH=—Igay. (1)

Bbipasne akTUBHOCTb MOHOB BOAOPOAA YePE3 MONANBHOCTL, 3anuwemM ypasHeHue (1) B suae (2)

pH = Ig [’"H_omj @
m

rne m° — cTaHAapTHasA MONANbHAs KOHLEHTpaLMs, MOSMb/Kr, YUCNEHHO paBHas 1;

My — MONANbHAA KOHLEHTPAaLMS, MOMb/Kr, MOHOB BOAOPOAA;

Y — KO3 MPUUMEHT aKTUBHOCTM MOHOB BOAOPOAA.

Mpoueaypa onpeaenexHns 3HavyeHuint pH aTanoHHbIX GydepHbix pacTBopoB (3BP), npuBeaeHHbIX B
Tabnuue A.1 npunoxenus A, oCHoBaHa Ha uamepeHuax S[IC B Tpex avenkax XapHeaa

Pt| H, (ra3, p = 1 atm = 101325 Ma)| 3BP, CI' (mg) | AGCI | Ag

MNPy TPEX PasHbIX 3HAYEHUAX MONANBHON KOHLIEHTPALMK XIopua-uoHos i, = 0,005; 0,010 n 0,015 mons/kr.
SC E, mB, aueiiku onpeaenaioT no ypaBHEHUIO

Y'Ha Tepputopun Poccuiickoih Gepepaumm geitictayet FTOCT P 53228-2008.
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E=EO —k.1g| TH-Mol el | ®
(m™)

R-T-In10
F
roe R — yHuBepcanbHas ra3oBas noctosiHHas R = 8,3144621 /(monb-K);

T — Temneparypa 6ydepHoro pacreopa, K;

F — nocroaHHag Papages F = 96485,3383 Kn/monb;

my — MONANbHAsA KOHLEHTpauusa, Monb/Kr, MOHOB BOAOPOAA;

YH — KO3 DULMEHT aKTUBHOCTM, MONb/KI, NOHOB BOAOPOAA;

Mc) — MOMANbHAA KOHUEHTpaLUus, MOMb/Kr, MOHOB XJ10pa;

o — KO9(OPULUEHT aKTUBHOCTU, MOJIb/KF, MOHOB XI0Pa;

m- — cTaHgapTHaa MONAMbHASA KOHLUEHTpaUmMs, MOnb/-Kr, YNCNEHHO paBHas 1;

E° — cTanpapTHas pasHOCTb MOTEHUMAnoB, MB, sueiiku ¢ BOAOPOAHBIM W XNOPCEPeBpsHbLIM MOoMy-
anemMeHTamu (N0 ONpeaeneHnio CTaHAapTHbIA NOTEeHUMan BOAOPOAHOrO 3M1EKTPOAA PaBEeH HYMIO Mpu BCEX
3HAUEHUsIX TEMNEPATYPbI, NOSTOMY E° COOTBETCTBYET CTAHAAPTHOMY MOTEHLMANY XNopcepebpsiHOro anek-
Tpoaa). 3aBMCMMOCTb CTAHAAPTHO Pa3HOCTU NOTEHLMANoB E° 0T TeMnepaTypbl aHaNU3NPyeMoro pacTeopa
npeacraeneHa B Tabnuue 1.

rae k — Ko3(MPULNEHT HaKNoHa K =

1

Tabnuuya 1 — 3aBucumocTb CTaH,D,apTHOI;I pPas3HOCTU NOTEHLManNoB Eo OT TeMnepaTtypbl

Temnepatypa, °C E° mB
5 234,13
10 231,42
15 228,57
20 225,57
25 222,34
30 219,04
35 215,65
40 212,08
45 208,35
50 204,49
55 200,56
60 196,49
70 187,82
80 178,73
90 169,52
95 165,11

3Hauenmne BenuunHbl E° onpeaensaioT Ha 0cHOBe u3MepeHHbIX JMIC aueek

Pt| H, (ras, p = 1 atm = 101325 Ma)|HCI (myc) | AgCI | Ag,

rae Muc — MONANbHAA KOHUeHTpauus consHoi kmucnotel HCI = 0,01 monb/kr [1], U BLIMUCAAIOT NO ypaBHe-

2 11 ' ~
HWIO (3), YUUTBLIBAA, YTO Yy Yo =7, » TA€ Y, — CPEAHWNA WOHHBIKA KOIPPULIMEHT aKTUBHOCTH COMAHOM KU-
cnotbl HCI, 3aBucALLMI OT KOHUEHTpaLUK.
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YpaBHeHue (3) MOXHO NPUBECTU K BUAY

0
_Ig[mH'YH"ij:(E_E )+|g(m_%lj_ @)

k m

My vH - . .
3HayeHune —Ig(H—Y%mjs—lg(aH “Y¢1) HaXOAsT ANA TPEX 3HaYeHMit MONANbLHON KOHUEHTPaLuu
m

m . .
XNOPUA-UOHOB Mgy M0 3TUM TOYKaM CTPOAT rpaduk B KOOpAMHaTax —Ig[m—%} = f(mCI) n npoBo-
m

AT 9KCTpanonsauuio Kk meg; — 0.
3aTeM BbIMUCNAIOT 3Ha4YeHus pH aTanoHHoro 6yd)epHoro pacreopa no dopmyne

pH = -lg(ay 'Yc|)mC|_>o +19(vc )mc|—>0' ©)

MoHHBIN K0O3ULMEHT aKTUBHOCTW XITOPUA-UOHOB YC|, MOMNbL/KF, MOXHO BbIMUCMUTL MO YCIOBUIO Bent-
ca—lyrreHrerima ¢ UCMOMb30BaHWEM pOPMYIbI

]
Al

lgve :_4ml’ (6)
1+1,5. [—

mO
(/ < 0,1 monb/kr),
roe | — WoHHas cuna pacTeopa, MOMb/Kr;
A — koHcTaHTa febas—Xiokkens (cm. Tabnuuy 2);
m’ — cTaHaapTHas MONAANbHAS KOHLIEHTPALMSA, MOTb/-KF, YUCTIEHHO paBHas 1.
BeipaxeHue (6) cnpaseanueo npu ycnosun, ecnu / < 0,1 Monb/Kr.

Tabnwuuya 2— 3aBUCUMOCTb CTaHAAPTHOM Pa3sHOCTA NOTEHLWanNoB E, Koo puLpeHTa HaknoHa (K) U KOHCTaHThI
Hebas-Xiokkens ot TemnepaTtypbl 6ydepHoro pactsopa

Temnepatypa, °C E° mB KoadpduymeHT HakroHa k, mB KoHcTaHTa [ebas-Xiokkens

5 234,13 55,191 0,4952
10 231,42 56,183 0,4988
15 228,57 57,175 0,5026
20 225,57 58,168 0,5066
25 222,34 59,160 0,5108
30 219,04 60,152 0,5150
35 215,65 61,144 0,5196
40 212,08 62,136 0,5242
45 208,35 63,128 0,5291
50 204,49 64,120 0,5341
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OkoHYaHue mabnuypi 2

Temneparypa, °C E° mB KoadhdpuumeHT HakroHa k, MB KoHcTaHTa [Je6as-Xiokkens
55 200,56 65,112 0,5393
60 196,49 66,104 0,5448
70 187,82 68,089 0,5562
80 178,73 70,073 0,5685
90 169,52 72,057 0,5817
95 165,11 73,049 0,5886

5 CpeacrtBa nsmepeHumn

MamepeHust NpoBOAAT C NOMOLLIbIO YCTaHOBKM (CM. pUCYHOK B.1 npunoxenus b), peanusyiowuenn metos
usamepeHuii pH Ha ocHoBe sueek XapHeaa (cMm. pucyHoK 5.2 npunoxenua bB), BkniovaioLen B cedsa cneayio-
LuMe cpeacTBa U3MEPEHMIA:

- BecbI N0 FTOCT OIML R 76 -1";

- U3MEepUTEnb TEMNEPaTypPbl C MOrPeLHOCTLIO0 3MePeHHii He Gonee 0,15 °C;

- U3MEpPUTENb TEMNEPATYPL! U BNAXHOCTW BO3AyXa AManasoHOM U3MEpPSIEMbIX TeMnepaTyp OT MUHYC
50 °C o nntoc 85 °C, knacc TOMHOCTU U3MepeHuii TemnepaTypbl He Gonee 0, 2 %;

- bapomeTp Anana3oHOM usmepeHuii gasnenna ot 5 ao 1100 rMa u npeaenom aonyckaemoii norpeLw-
HcTn 20 Ma;

- MYNbTUMETP C OCHOBHON MOrPELUHOCTLI U3MEPEHUIA MOCTOAHHOrO TOKA

0,0006 %.

6 YcnoBusa nsmepeHun

6.1 Mpu BBINONHEHMU M3MEpPEHUI cOONIOAIOT CreayoLKUe YCNOoBUSA:
- TemMnepartypa okpyxatoLlero sosagyxa — (20 + 5) °C;

- BMaXXHOCTb BO3ayxa — 80 80 %;

- naBnexHue — ot 96 go 104 kMa;

- HanpsbkeHue nuTarowen cetn ot 207 no 244 B;

-vyacrtota— (50 £ 1) I'u.

7 TpeboBaHuA 6e3onacHOCTH

7.1 Mpu npoBeaeHUN U3MepeHuii cobnioaatot TpeboBaHusa TEXHUKM BesonacHocTu npu pabote ¢ xu-
Muyeckumu peaktusamu no FOCT 12.1.007 u FOCT 12.4.021, a npu paboTe C anekTpoycTaHOBKaMu — no
roCT 12.1.019 n FOCT 12.2.007.0.

7.2 NomeLleHne, B KOTOPOM NPOBOAAT U3MEPEHUS, AOSDKHO COOTBETCTBOBAaTL TPEOOBaAHUAM NOXAPHOW
GesonacHoctn no MOCT 12.1.004.

7.3 K npoBeAeHMI0 M3MEPEHUI AOMNYCKAIOT NNL, UMEIOLWMX ONbIT paboTbl B 0O6NacTu aHanMTUYECKon
XUMUU 1 aTTECTOBAHHbIX B KAYECTBE NOBEPUTENEN .

" Ha TeppuTopun Poccuiickoit deepaLmn feitcTayeT FTOCT P 53228-2008.
I Ha TeppuTtopun Poccuiickoit Pepepauu geiictaytoT MNP 50.012-94.
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8 Mopspok NoaroToBKM U NpoBeaeHUe U3MepeHnn

8.1 NoaroToBka K U3MEpPEeHUAM

8.1.1 MNoarotaenuBatoT AYeikn XapHeaa k pabote. MoT K BbICYLUMBAKOT AYENKM XapHeaa no MeTo-
AuKe, ONUCaHHOW B NpunoxeHumn B.

8.1.2 MpoBoasT nnaTtuHMpoBaHue (MNuU nannagMpoBaHWe) SMeKTPoAOoB N0 MeToAuke, NPUBEAEHHON B
npunoxexnu I,

MpumeyaHue — MannaguposaHHble ANEKTPOALI UCMOMb3YIOT NMPU U3MepeHusx BydepHoro pacTBopa Ha
ocHoBe ruapodpTanara kanus (pH ~ 4,00).

8.1.3 MogrotaenueatoT xnopcepebpsiHbie aNEKTPOAbLI NO METOAUKE, NPUBEAEHHON B NPUNOXEHUN I.
8.1.4 B nsmepsiemblie 6ydepHbie pacTBopbl 400ABNAIOT XNOpWA HATPUSI B TAKOM COOTHOLLEHUU, YTOObI
MONANbHAA  KOHUEHTPALMS  XNOPUA-UOHOB  COCTaBnAna  mc, = 0,005 monv/kr, mey, = 0,01 monb/kr,

mey, = 0,015 monb/kr. MeToanka NnpuroToBneHusi npuseaeHa B npunoxenuun XK. B utore 40mMKHO NONYYUTb-

CA TPW pacTBOpa, KOTOpble MOTOM 3aNMBaloT B NpeABapuTENbHO NOATOTOBMEHHbIE AYeliku XapHeaa.

8.1.5 MoaroTaBnuBaloT cucTteMy nogavu Bogopoaa B adenku XapHeaa. MNpoBOAAT BHELWHWUW OCMOTP
BOAOPOAHOM NMHWU. MPOBEPSIIOT perynupoBKY CKOPOCTU nNogayu Boaopoaa B cuctemy. MNpoeepsiot paboTo-
CnocoBHOCTb r’Mapo3saTeopa.

8.1.6 MoaroTasnueatoT TepMmocTar. [NpoBepsioT paGoToCNOCOOHOCTL TeMnepaTypHbIX gatyunkos. Oue-
HWBAIOT BbIXOA TEepMOCTaTa Ha 3aAaHHbIli TeMnepaTypHbIN PEXUM B COOTBETCTBUM C YCTAHOBIEHHBIM LLIAroM
Temnepartypbl. B xoae paboTbl TepMocTaTa KOHTPONUPYIOT OTKIIOHEHUE OT TEMMNEPATYPHOTO PeXxnma.

8.1.7 MoaroTaBnuBaloT cpeactsa mamepeHuin. MpoBoAAT BHELUHUW OCMOTP M NpoBepky paboTtocno-
coBHOCTM CpeaCTB U3MEPEHUIT B COOTBETCTBMM C PYKOBOACTBOM MO 3KCMnyatauuu Ha Hux. MpoBepsioT Ha-
nu4ne AenCTBYIOLLUX CBUAETENLCTB O MOBEPKE.

8.2 NMpoBeaeHne usMepeHun
8.2.1 MeToauk nsmepeHuit NOTeHUManoB xnopcepebpsHbIX SNEKTPOAOB NpuBeAeHA B NpunoxeHuu E.
8.2.2 N3mepeHue I[C siueek XapHena

YCcTaHaBnMBaIOT HA TePMOCTaTe TEMMNEPATYPY BOASAHON BaHHbl T= (25 + 0,2) °C.

MNamepeHune SOC npoBOAAT B TpeX svelrkax XapHeaa, 3anonHAsi COOTBETCTBEHHO pacTeBopamu (C pas-
TNIUYHOW KOHUEHTpauuei Xnopua-uHoB) NPUroToBRNEHHLIMK N0 METOAUKE NpuUnoXxeHus XK.

B usMepuTenbHble sYeiKu ycTaHaBnMBalOT MNaTUHUMPOBAHHbIE (NannagupoBaHHbIE) BOAOPOAHbLIE U
xrnopcepebpsiHble 3MeKTpoAabl U NOMELLalT B TepmocTtat. K gueiikaMm noacoeanHsaoT Tpybku nogaym Boao-
poaa. OTKpbIBAIOT HATeKaTenn nogayM BOAOPOAA U yCTaHaBNMBAKOT CKOPOCTbL MOAAYM BOAOPOAA B SYENKU
1+2 ny3bipbka B CEKYHAY.

Mamepsior SLC auyeek XapHena, NnoovepenHO NOAKMNOYas BONbTMETP K BOAOPOAHOMY M Xropcepeb-
PSTHOMY 3MeKTpoAaM Kaxkaoi u3 Tpex sveek. [NokaszaHus 3annucbiBalOT B XypHan. amepeHus pekomeHayeT-
Cs1 NPOBOAMUTL C MHTEPBAIIOM 5 MUH B T€YEHUE 2 Y,

HacblleHne BOAOPOAHOrO 3MneKkTpoaa BoAoOpoAOM U, CrieoBaTenLHO, cTabunusayust ero noteHyuana
NPOUCXOAAT NPUMEPHO Yepes 1 Y Nocne Havana nogayv soaopoja.

M3mepeHHble Ha yyacTkax cTtabunmsauum NOTEHUMANOB 3HAYEHUS HANPSXKEHUA NPUHUMAIOT B KaYecT-
Be 3HauveHuii 3C aueek E;, rae j — HOMEP A4eliku.

8.3 PacueT 3HauyeHua pH atanoHHoro 6ycdepHoro pacreopa

8.3.1 OyHKUMIO KMCRoTHOCTKU BychbepHOro pacrsopa p(aH 'Yc1) ANns Kax40oN AYElku j Npu 3agaHHON
Temnepartype T paccuuTbiBaloT no hopmyne

E;-Eq)-F
_(Ej~Ea) [ 101325
P(a701); =5 T gy 1090+ 0.5 log) == o

)

rae E;— 3[1C sueku j, B, copepxaien GydepHbin pacTBop npu Temneparype T,
E-;— noteHuuan, B, xnopcepe6paHoro anekTpoaa, usMepeHHbii no MeToanke npunoxenus E;
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F — noctosHHaa ®apagea F = 96485,3383 Kn/monb;

R — yHuBepcasnbHas rasosas noctosHHas R = 8,3144621 [x/(monb K);
T— TemnepaTtypa 6ydepHoro pacteopa, K;

PH ,- napumnanbHoe fasneHve Bogopoja B suelike, Ma.

8.3.2 MMapuuansHoe gasneHne BOAOPOAA B siueiike paccuuTbiBaloT Mo hopmysne

~AaTm + (9 'hj ' P) ' )

roe Pam— atmocchepHoe pgasnenue, Ma;
[ -yckopeHue csobogHoro nagexus, g = 9,80665 m2c;
hj— BbIcOTa BOAAHOro cTon6a, M, Bj-TOW A4eiike;
p - NOTHOCTbL BOAbI, KI/M3, npu Temnepartype T;

AH20 — paBrieHne napos BOAbl B aTMOcepe.

MpumeyaHne — BbicoTa BOAAHOMO CT0OM6a hj B Kakaoi siueiike Masia, NO3TOMY 3TOM COCTaB/ISAOLLEA MOX-
HO NpeHebpeYb.

8.3.3 CTpoAaT rpaduk 3aBUCUMOCTH (PYHKLMU KACAOTHOCTU p (aH ycl) oT Ta (CM. pucyHokl):

PucyHok 1 — Ipadmk 3aBucumoctn p(aH yCl|) ot Ta.

8.3.4 3HaueHus koahuuymeHTa HaknoHa kK =~"j/w 10 B nHtepsane Temnepatypbl ot 5 °C go 95 °C
npueefeHsbl B Tabnuue 2.

8.3.5 OkcTtpanonupysa p(aH yCl!) k [Ta->0, onpegenaioT npefensHoe 3Havyenve p(aH yt|)0 no cop-
myne
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PH(S) = p(a - 7c1)” +log(13)) - ©)

TepmMoaAMHAMUYECKNE METOAbl HE MO3BONAT ONPeAenUTb UHAUBWAYANbHLIE MOHHbIE aKTMBHOCTW W
Ko9ath(PULIMEHTLI aKTUBHOCTH, B STOM Cydae ANsi pacyeta Y2, NpuMeHsIoT KBasuTepMoAMHaMUYecKoe fo-

nyweHue bentca-ryrreHrerima
0 ’ 1 f /
—logyg =-A- " 1+1,5. — (10)
m m

rae A — koHcTaHnTa [ebaa-Xiokkens (cM. Tabnuuy 2),

m’ — cTaHpapTHAs MOMANbHAS KOHLIEHTPALNS, MOB/KT, YUCTIEHHO paBHast 1;
| — noHHas cuna pactsopa (/ < 0,1 monb/kr).
MoHHyto cuny pacteopa /, MOnb/Kr, OnpeaensaiT no hopmMmyne

18
I=22mz an
25

rae m;_MonanbHas KOHUEHTpaumsa, MOMb/Kr, i-ro Buaa MOHOB BydhepHOro pacTeopa;
Z; — 3apsj i-ro Bua UOHOB.

9 OdopmneHns pe3ynbTaTtoB U3MEPEHUN

9.1 B otyeTe 06 n3aMepeHusax nosepsieMoro 6ydepHoro pacteopa nNpuBOASAT pPe3ynbTaTbl UBMEPEHUI U
YKa3blBaKOT CNeAyoLLyo UHMOPMaLUIo:
- HAUMEHOBAaHNE U3rOTOBUTENS, CepUiHbIN HOMep 00pasLa;
- TUM UCNLITYEMOro 06pas3ua;
- ucnonb3yemoe 060pyoBaHue;
- YCNOBUSA NPOBEAEHUS USMEPEHUN;
- TemMnepartypa npoBeeHUs U3MEePEHUN;
- pesynbTaTbl n3amepeHunii pH;
- HeonpeaeneHHOCTb BOCNpou3BeaeHus pH;
- Aarta npoBeAeHus U3MepeHuii n pamunmusa UCMONHUTENS.

10 OueHka HeonpeaeneHHOCTU pe3yNbTaToOB U3MEpPEeHni

10.1 OueHKy CTaHAAapPTHON HEONpPeaeneHHOCTU pPe3ynbTaToB U3MEPEHUIN pH cneayeT NpoBOAUTL B CO-
OTBETCTBUM C [2].



Mpunoxexnue A
(cnpaBoyHoe)

3HauyeHus pH aTanoHHbIX 6y epHbIX pacTBopoB (36P)

3HaueHus pH 3BP B ananasoHe Temnepatyp oT 5 °C go 95 °C npuseaeHs! B Tabnuue A.1.

Tabnwuya A1— 3Havyenus pH ObP

Temnepatypa, | Kanun Tetpa- Kanuia rugpo- Kanwia gurma- Kanwia rna- HaTtpwi moHorug- Hatpwui moHorung- Harpun HaTpwi rugpo- Kanbunin
°C okcanat (0,05 TapTpart (Ha- pouuTtpar (0,1 pocbTanar podpocdaT (0,025 podpoccbaT (0,03043 | TeTpabopat KapboHar rMapoKcug,
Morb/Kr) ChILLEHHbIN Monb/Kr) (0,05 Morb/Kr) + Karun Morb/Kr) + Kanui (0,01 (0,025 monb/kr) | (HacblweHHbIN
KH; (C204)2 pacTtsop KH, CsHs O7 Morb/Kr) avruapodcocdat avrnapodocdar Mornb/Kr) + HaTpui Kap- npu
x npn 25 °C) KHCg H,O4 (0,025 monb/kr) (0,008695 monb/kr) Na,B, O7 x 6oHar (0,025 +20°C)
x 2H, O KHC,H,O¢ Na, HPO, + KH, PO, Na, HPO, + KH, x 10H,0 MOsb/Kr) Ca(OH),
PO, NaHCO; +
+ Na, CO3
5 1,67 - 3,840 3,998 6,951 7,500 9,395 10,245 13,21
10 1,67 - 3,820 3,997 6,923 7,472 9,332 10,179 13,00
15 1,67 - 3,802 3,998 6,900 7,448 9,276 10,118 12,81
20 1,68 - 3,788 4,001 6,881 7,429 9,225 10,062 12,63
25 1,68 3,657 3,776 4,005 6,865 7,413 9,180 10,012 12,45
30 1,68 3,652 3,776 4,011 6,853 7,400 9,139 9,966 12,29
35 - 3,549 3,759 4,018 6,844 7,389 9,102 9,926 -
37 1,69 3,548 3,756 4,022 6,841 7,386 9,088 9,910 12,07
40 1,69 3,547 3,754 4,027 6,838 7,380 9,068 9,889 11,98
50 1,71 3,549 3,749 4,050 6,833 7,367 9,011 9,828 11,71
60 - 3,560 - 4,080 6,836 - 8,962 - -
70 - 3,58 - 4,12 6,85 - 8,92 - -
80 - 3,61 - 4,16 6,86 - 8,88 - -
90 - 3,65 - 4,21 6,88 - 8,85 - -
95 - 3,67 - 4,24 6,89 - 8,83 - -

¥102—¥€1l'8 L0001
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Mpunoxexnue b
(obsizaTenbHoe)

CTpyKTypHaa cxema yCTaHOBKMU, peanusytouen meton namepeHun pH

Ha OCHOBe siueeK XapHeaa

CTPYKTYpHasa Cxema yCTaHOBKW, peanuayloLlei MeTo namepeHunin pH Ha ocHoBe sveek XapHeaa npu-

BeAeHa Ha pucyHke B.1, cxema quenkn XapHega npusegeHa Ha pucyHke b.2.

Cuncrema 04YnCTKU BOAbI

Bechbl

A

M3meputens TemnepaTypsbl

A

\ 4

Ncecneayemble GydepHbie
pacTBopbI

y

N3amepuTenb TemnepaTypbl
W BNaXXHOCTK BO3ayXxa

BapomeTp

TepmocTaTt

Auenkn XapHega ¢
anekTpogamu

Cucrema nogaum rasos

A

y

MynbTumeTp

y

[NepcoHanbHbIR KOMMLIOTEDP

l

Bbixopa rasa

PucyHok 5.1 — CTpyKkTypHas cxeMa yCTaHOBKM HA OCHOBE Habopa SNeKTPOXMMUUECKUX sueek XapHeaa

10
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1— wryuep nogayn BoLOpOAa; 2— X/1I0pCepedpsiHbIi 31eKTpoa; 3 — BOLOPOAHbIA 3M1EeKTPOoS;
4 — ruapo3aTBop; 5— KpaH nojauv BogopoAa; 6 — BObTMETP

PucyHok B.2 — Cxema suelikn XapHega

11
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Mpunoxexnue B
(o6azatenbHoe)

MeToauka OUUCTKM INEKTPOXUMUNYECKON AYEUKUN

B.1 OuncTka HOBOMW 3NMEKTPOXUMNYECKON AYEHKH
MpoMbITh AYeilky BOAONPOBOAHOW BOAOW, UCMONb3ysi MPM HeO6XOAUMOCTU MoloLWMe cpeacTsa. [nsA yaaneHus
rpsi3HOW BOALI CreayeT UCNONb3oBaTh PE3UHOBLIE LUNAHMM, NOACOEANHEHHbIE K BOAOCTPYIWHOMY Hacocy.

MpuMeyaHune — B crnyyae Heob6xo[UMMOCTU MOXHO UCNONb30BaTh BELECTBA, pacTBOPSIOWMUE 3arpsA3HEHMUsI NOCy-
Abl, — pa3basneHHble pactBopbl kucnot (HCI, HoSO4) u wenoyeii (KOH, NaOH). He ponyckaetca ucnonb3oBaThb KOH-
LieHTPUPOBaHHbIE KUCMIOThI U LLENoYu, Tak Kak OHU MOTYT UCMOPTUTL NOPUCTYIO NEPEropofKy SHENKu.

TwarenbHO NPOMbITL AYEKY BOAONPOBOAHOW BOAOH, a 3aTeM OMOJIOCHYTb 5-6 pa3 AUCTUNNMPOBaHHOW BoAoM No
[OCT 6709.

B.2 OuncTKa aNeKTpoXMMnuiyeckom auelku, GbiBliel B ynotpebneHun.

Mocne okoH4aHUA namepeHuii yaanutb BydepHble pacTBopbl U3 A4Yeek. ONONOCHYTL sueitkn 5-6 pas gucTUnnu-
posaHHoi Bogoi no FOCT 6709. BbicylunTb AYeiiKy B CYLUMNBHOM LWKady U XPaHUTb B CYXOM MecTe.

12
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Mpunoxenne I
(o6sa3aTenbHoe)

MeToauka nnaTMHUPOBAHUA U NansIaauPOBaHUA ANEKTPOAOB

MaTuHUpoBaHWe/NannagupoBaHne 3NEKTPOAOB MPOBOAAT C UCMOMb30BaHUEM BOALI CTeneHn YucToTel 1 no [3] ¢
yAenbHol anekTpudeckoit npoeogumocTeto He 6onee 0,01 MCm/m npu TemnepaTtype 25 °C (ganee — sofa).

.1 OunucTKa NNaTUMHOBLIX 3NeKTpPoaoB

.1.1 OuncTKa HOBbIX NSIaTUHOBbLIX 3NEKTpoaAoB

FOTOBSAT pacTBOp, COCTOALLMIA M3 azoTHON kuenoTbl HNO3z no TOCT 4461, conaHoi kuenotsl HCI no FTOCT 3118 u
BOAbLl B 06bEMHOM cooTHOLWeEHUM 1:3:4. B NpuroToBneHHbI pacTBop NoMeLLaloT HOBble NMaTUHOBLIE 3NEeKTPOAbl Ha 2
MWH npu Temnepartype (20 £ 5) °C.

MpumedyaHune — [pn NPUroTOBNEHNN pacTBoOpa KUCMOT HeobxoauMo cobnofaTb npasunia TexHUk beso-
nacHoCTW Npu paboTe ¢ kucrnoTamu. [NpyU cMeLLMBaHUM KUCAOThI C BOLOW HeobxoanuMo A06aBnsATk KUCOTY B BOAY He-
GonbLUMMK NOPUMSMU C OAHOBPEMEHHBIM NepemelunBaHnem. Crnefyet 0TMETUTb, YTO NPU CMELUMBaHUK KUCIOT C BOAOIA
npoTeKaeT SK30TEPMUYECKas peakLumsi, NPUBOASLLAs K BblgeneHunio 6onbluoro konnyectsa Tenna. Bee paboTel Heobxo-
AWMO ocyLecTBNATL B dhapdoposoit nocyge no NOCT 9147.

3aTeM NpoMbIBaIOT 3NEKTPOALI BOAOW.

1.2 OyncTKka NNaTUHOBbLIX NEKTPOAOB, ObIBLUMX B ynoTpebGneHumn

MoaroTaBnvBaloT fBa CTakaHa U3 TEPMOCTONKOro crekna emkoctbio 150-200 eM® ¢ KpblLLKaMW, UMEIOLUUMMU OT-
BepCTUE fUaMeTpOoM, NpeBbILLALLMM AnaMeTp aneKTpoaa.

Ha cBoBoaHyto YacTb NaTMHOBOrO aNEKTpofa HafeBakT pe3aMHoBoe KombLo Ana obecneveHns perynuposaHus
rMyBWHbI MOrPYXEHWS 3eKTpoja B CTakaH.

B 04uWH cTakaH HanumBatoT pacTBOp KUCMOT, NPUrOTOBMEHHEIR B cooTBeTCTBMM € [.1.1, B ApYyroi cTakaH — BoAy.

CTtakaH ¢ paCTBOPOM KUCIMOT CTABAT HA SNMEKTPOMMUTKY U JOBOASAT PacTBOpP A0 KUMEHUS.

MpumeyaHune — Bce paboTel NPOBOAST B BBITSXKHOM LUKkady ¢ cobniogeHnem npasun TexHukn 6esonacHo-
¢t npu paboTe ¢ kucnotamu no NOCT 12.1.007.

MnaTyHOBYH NNACTUHKY 3/1eKTpoga, MOKPLITYO NNaTUHOBOW YePHbIO, OYULLAIOT OT Hee.
MnaTuHOBLIN 3M1eKTPOL OMyCKatT B ropsuMiA pacTBOp KUCHOT, B KOTOPOM OH COAEPXUTCS O NOMHOro pacTeope-
HWS OCTaTKOB YepHU. [naTMHOBAasA NOBEPXHOCTb AOMKHa ObiTh GrecTALleil.

MpumevyaHne — B pacTBope KUCNOT AOMKHa HaXOoAUTbCA TONbKO NNaTUHOBAaA YacTb aneKrpoja.

3aTeM aneKTpog BEIHUMAKOT U3 CTakaHa C pacTBOPOM KUCIIOT, MPOMbLIBAIOT €ro BOAOIW W MOMELLjaloT ero B cTakaH ¢
BOZON.

.2 NoaroToBKa aneKkTpoAa K NNaTUHUPOBaHUIO

HenocpeacTBeHHO nepej NnaTtuHUMpoBaHUeM anekTpoga B crtakaH no NOCT 23932 HanusaloT NPUroTOBIEHHbIW
6 M pactBop a3oTHoit kucnotsl HNOs U HarpeBaloT ero A0 KUMEHUs Ha arekTpudeckoi nnutke. Temnepartypa ropsiHen
a3oTHoW kucroTsl HNO3

82 °C.

MnaTWHOBEIA anekTpoa onycKalT Ha 5 MUH B CTakaH ¢ ropsiieil a3oTHOI KMCNoToi. BelHMMalOT anekTpog U3 cTa-
KaHa, npoMblBaroT BOAOVI N onycKakT Ha 15 MUWH B cTakaH ¢ BOAOVI. 3artem aneKTpoj BbIHUMaKT U3 CTakaHa U BbICYLUKN-
BaloT punbTpoBansHoi 6ymaron no FOCT 12026.

.3 MnatuHupoBaHue

I.3.1 MoaroTtoBKa peakTMBOB U CPEACTB U3MEpPeHU

Mepepn nnaTMHUpOBaHWMEM MOArOTaABNUBAIOT ClefyloWMe peakTBbl U CpeACcTBa 3MEPEHWUIA:

- kucnoTy nnaTtuHoxnopuctosogopoaHyto (HoPtCle - 6H-0) (35 % macc.) no [4] — 5,

- Bogy no [3] (cteneHb uuctoTul 1) — 110,

- cBuHe, (1) ykcycHokuenblit 3-BogHbln (0,005 % Macc.) (ayetat ceuHua) no FOCT 1027—- 5,5 mr;
- CTaKaH CTeKNsAHHbIA eMkocThio 250 cM” no TOCT 23932;

- Becbl NabopaTopHble (knacc TouHocTn 2) no FOCT OIML R 76-1";

" Ha TeppuTtopun Poccuiickoit ®eaepauun geiictyet FOCT P 53228-2008
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- 6nok nutaHua go 30 B;

- pesuctop (Rk = 1 kOm, 10 BT);

- cekyHaomep;

- MunnmamnepmeTp go 200 MA.

.3.2 NMpurotoBneHne NNaTMHOBOIO 3MNeKTponuTa

PactsopstoT 5 1 (0,01 Monb) KMCOThI NNaTuHOXIopucToBofopoHol (HaPtCls - 6H20) B 109 r (6,1 Morb) BOALI B
CTEKNAHHOM CTakaHe, NepemeLUMBas PacTBOP CTEKMAHHON NanoyKoM.

K anekTponuTy fobasnstoT 5,5 Mr aleTaTa cBMHLA (ANA Ny4Llero cUenfeHns nnaTuHbl ¢ SNeKTPOAOM).

.3.3 MnatuHupoBaHue 3neKTpoaosB

CobupaloT ycTaHOBKY ANs HAHECEHWS Ha 3NeKTPoAbLI MNaTUHOBON UNK NannagueBoi YepHU (CM. PUCYHOK I.1).

B MpUroToBreHHbI 3MeKTponuT NoMeLyarT ABa NMaTUHOBLIX 3MeKTpoda Ha pacCTOAHUM 3 CM Apyr OT Apyra u
MOLCOEWNHAIOT OAUH AMEKTPOS K 3aXUMY «—», @ APYrON aNeKTPOoA K 3axuMy «+» Gnoka nutaHusA. Ha 6rnok nutaHusa no-
garoT Tok 45 MA. Bpema nnaTUHUpoOBaHMA — 9 MUH.

BeIHUMatOT aneKTpoAbl U3 areKTPoruTa, MPOMbIBaOT UX BOAOW U NMOMELLAKOT B CTakaH ¢ BOAOW Ha 1 4.

.4 NannagupoBaHue

I.4.1 MogroToBKa peakTMBOB U CPeACTB U3MepeHUit

Mepepn nannagupoBaHWeM NoAroTaBnMBaloT CneayoLmue peakTuBbl U CpefcTBa U3MepPEHWiA:

- xnopug nannagus (I1) PdClx(1l) (59,90 % Macc.g no [5]—1r;

- kucnoty consaxyto HCl no NOCT 3118 — 50 c™m™;

- Boja no [3] (cteneHb yuctoThl 1) — 110T;

- cTeknAHHYo nocyay no NOCT 23932,

- Becbl NabopatopHele (knacc TouHocTh 2) no no NOCT OIML R 76-1 .

- bnok nutaHua o 30 B;

- pesuctop (Rk = 1 kOm, 10 BT);

- cekyHaoMmep;

- MunnuamnepmeTp go 200 MA.

I.4.2 NMpurotoBneHue 1M 3paCTBopa CONSAHOW KMUCNOTbI

[ns npuroToenexns 50 cM® pacTBOpa CONAHOM KUCTIOTHI pacTBOPSIOT 4,8 cM® KOHLEHTPUPOBAHHOTO pacTBopa co-
nsaHoi kucnotel HCI (33 %. Macc., ocy) B 40 cM’ Bofibl U 10BOAISIT BOfIOi 06beM nony4YeHHoro pacteopa Ao 50 oM.

.4.3 MpurotoBneHue nannagMeBoOro aNeKTponuTa

BeiceinatoT 1 1 xnopug nannaaus (I1) PACIx(11) n3 nnactMaccoBoro cpnakoHa B MEPHYIO CTEKISAHHYIO KONBy eMKo-
cTbio 100 P, [pUroTOBMNEHHLIM PacTBOPOM COMSAHOW

" Ha TeppuTopun Poccuinckon d>e,gepaqmw geincteyet FOCT P 53228-2008

kuenoTel HCI B KonmuecTBe 10 cM™ ononackuBaroT NacTMaccoBblil PriakoH U MonyveHHyto cycneHsuto gobasns-
IOT K OCHOBHOMY BeLLiecTBY B konbe. [ocTeneHHo BNUBAKOT OCTABLLUMIACS pacTBOP U pasMeluMBatoT NOSyYeHHYIo CycrneH-
3110 J0 NOMyYeHNa TEMHO-KOPUYHEBOrO pacTBopa.

MpumMeyvyaHune — [ndA NonHOTE pacTBOPEHUS PEKOMEHAYETCH OCTaBUTb CBEXENPUroTOB-NIEHHbIA pacTBop
nannaguesoro anektponuta HoPdCls Ha 1 cyT.

4.4 NMannagupoBaHue 351EKTPOAOB

MomellatoT B NannagueBblil aNeKTPOnNUT ABa NNaTUHOBLIX 3NEKTpoAa, NepBbli, NpejHasHa4YeHHbIR AN nannagu-
poBaHWs, BTOPOW — NPOTUBOSNEKTPOS, Ha PacCTOsHUK 3 cM Apyr OT Apyra.

CobupatoT ycTaHOBKY AN HAaHECEHUA Ha ANeKTPOALI NaTUHOBOW UNK Nannagnesoi YepHu (CM. pucyHok I".1).

MepBbIi 3NeKTPoa NOJCOELUHAIOT K 3aXUMY «—», a MPOTUBOSNEKTPOA K 3aXUMY «+» Grioka nuTaHus. Ha 6riok nu-
TaHua nogdatT Tok 100 MA. Bpemsa nannagupoBaHnua — 2 MUH.

Mo oKOHYaHUW AMEeKTPOod BbIHUMAIOT U3 ANEKTPONUTa, MPOMBIBAKOT BOJOM U MOMeLLaloT B cTakaHe ¢ BOAOK Ha 1 u.

MpuMeYyaHWe — OnNeKTPOAbI NaNNag pyrT 4N U3MEPEHUIt pacTBOPOB rMapodTanaTa Kanwsi.

" Ha TeppuTopun Poccuiickoit depepalm aeiicteyeT FOCT P 53228-2008
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1— 610K NUTaHusa, 2 — MunavamnepmeTp, 3 — pesnctop, 4 — U-obpasHas siuelika ¢ pacTBOpOM A/1s
naaTMHUpoBaHuA/NanNagupoBaHns, 5 — aneKkTpos, NoKpbiBaeMblli MNaTVHOBOW/NannaaneBol YepHbto, 6 — BCnoMoraTesibHbINi
NAaTVHOBBIN 3M1EKTPOS

PlllcyHOK 1 — Cxema YCTaHOBKMN ANA HaHeCeHUA NAaTUHOBOW WAn nannap,meBoi/'l YepHU
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Mpunoxexnue
(o6sa3aTrenbHoe)

MeToauka U3roToBIIeHUs! XNIOpPCepPebpPsAHbIX 3N1EKTPOAOB

A.1 NpuroToBneHune okucu cepebpa

0.1.1 Ana npuroToBneHns okucK cepebpa NPUMEHSIIOT criefyroLne peakTuBkl U oGopyaoBaHue:

- kuenoty consiHyto HCI no TOCT 3118;

- kuenoTy asoTHyto HNO3; no FOCT 4461;

- HaTpwuii xnopucTelit NaCl no FTOCT 4233,

- cepebpo aszoTHokUcroe AgNOs (Ag 63,48 %) no FOCT 1277;

- HaTpusa rugpookuce NaOH no MOCT 4328;

- CMUPT 3TUMOBBLIA pekTudunKoBaHHbIA No FOCT 5962;

- BoAy (cTeneHb 4ncToThl 1) Mo [3], ¢ YAEnbHOW 3neKTpMYecKoil NpoBoAUMOCTLIO He Gonee 0,01 MCM/M npn TeM-
nepatype 25 °C;

- Bymary dunbsTposansHyto no MOCT 12026;

- konby SpneHMeitepa;

- BOPOHKY BroxHepa;

- CNUPTOBKY;

- WKag CYLUMAbHBIA;

- Neyb MydenbHyio,

- Becbl NabopaTtopHeble (knacc To4HocTh 2) FTOCT OIML R 76-1 R

- brnok nutaHus go 30 B;

- conpoTuenenue (Rk = 3 kOm);

- MmunnmamnepMeTp Ao 200 MA.

[.1.2 Oxuck cepebpa rotosaT B konbe ApneHmeitepa, pactBopsas 85 r cepebpa asoTHokucnoro AgNOs B 700 oM’
Boflbl. B NpuroToBreHHbIi pacTsop, NoMelunBas, MeareHHo gonueatoT 19,2 r HaTpus rugpookucu NaOH, pactBopeHHo-
ro B Boje.

ObpasyeTcs KOPUUHEBLI 0CaA0K OKUCK cepebpa, KOTOpPLIA ocaXaaloT U fekaHTUpytoT Bogoi. OBpa3oBaBLUytocs
okuch cepebpa NpombiBaloT BOAOI 4O HeATpanbHO peakuun, oTUNETPOBLIBAKOT Ha BOPOHKe BloxHepa Ha unbTpo-
BanbHyto Bymary. Okuce cepebpa He JOMKHA BbICkIXaTb. XpPaHAT BNaXHbIA 0CafaoK okucKu cepebpa B TEMHOIN repMe-

T Ha TeppuTopun Poccuitickoin depepaummn gencteyet FOCT P 53228-2008
TUYHO 3aKPLITOW CTEKMAHHO NocyAe U BbIREPXUBAIOT HE MeHee YeThIpex Heflernb O MOMEeHTa ero NPUMEHeHNS.

0.2 Ounctka

OneKTpoA COCTOWT M3 CTEKIISTHHOIO Kopryca co BrasHHON nnaTuHoBoi nposonokoii (d = 0,5 mm). KoHel, npoBono-
K1 3arnbatoT ¢ MOMOLLbI0 NHLieTa B ManeHbKyto neTnto. Mepes NnpuMeHeHneM anekTpoga NpOBOASIT XMMUYECKYIO OYUCT-
Ky. [ns aToro anekTpon BbiAepxuBatoT B ropsveit 6M asoTHoit kucnote HNO3z B Te4eHne 5 MUH, 3aTeM NpoMbIBakoT BO-
Lo n 15 MWH BbigepxuBatoT B Bofe. [anee anekTpod BbiCyLLMBAIOT, NPOTUpas MSArkoi Tpsinoykoit (6e3 Bopca), u npo-
KanueatoT Ha CNUPTOBKE B NNaMeHn aTaHona.

0.3 NpurotoBneHune cepebpsAHoro anekTpoaa

CepebpsHblii aneKkTpoa NpUroTaBnMBatoT B Ceaytoleit nocnegoBaTensHOCTY.

Ha nabopaTopHbIX Becax B3BELLMBAIOT 3MEKTPO 1 3anUChIBaKOT ero Bec.

Ha anekTpoa ¢ nomoLLbto LWNaTens HaHOCHT NOLrOTOBMNEHHYO OKUCE cepebpa.

OnekTpon nomelyatoT B MydenbHbIi Wkad. B MydensHom wWwkady ycTaHaBnveatoT Temnepatypy 200 °C u Bbl-
[epX1BalT aneKkTpo[ B MydenbHoM LWKady B TedeHne 30 MUH. 3aTem yBenuyuBaloT TemnepaTtypy Harpesa fo (400-
450) °C 1 BblaepxuBatoT B TedeHne 15 MUH.

OneKkTpoA BLIAEPXKUBAIOT B MydenbHOM LKady A0 NOMHOro oXNaxgeHus.

Mpoueaypy HaHeceHWs okucu cepebpa MOBTOPSIOT A0 TEX MOP, MOKa Macca cepebpsiHoro MOKPLITUS COCTaBUT
100-150 mr.

0.4 XnopuposaHue cepebpsaHbIX 2NeKTPOAOB
CobupaloT yCTaHOBKY ANSl XMOPUPOBaHUA cepebpsiHbIX aNeKTPOAOB N0 CXeMe, NPUBEAEHHONH HA pu-
cyHke [.1, noakntoune conpoTuenerHne Rx = 3 kOm.

R Ha TeppuTopun Poccuiickoi fDe,qepaLwlM aencteyeT FOCT P 53228-2008.
Y
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B cTeknsHHbI cTakaH 06bemoM 500 cm3, 3anosiHeHHbIA 1M consaHoli kncnotoii HCI, nomewiatoT nna-
TMHOBbI 3nekTpoa (katod) v cepebpsiHbli anekTpod (aHoa). MnaTvHOBLIA 3NEKTPOoA MOACOEAMHSIOT K 3a-
XUMY «+», CepebpsiHbIi 3M1eKTpoA K 3aXuMmy «-» 6/10ka nutaHusi. Ha 610k nuTaHus nogarT Tok 10 MA.
XnopupoBaHue MPoOBOAAT B TeYeHMe 3 MUH.

1— 610K MUTaHNs, 2 — MWIIMaMNEPMETP, 3 — Pe3ncTop, 4 — CTakaH slabopaTopHbIvi ¢ 1M pacTBOpOM COMsiHOW KucnoTel HCI,
5 — cepebpsiHbIi 3NeKTpog, 6 — BeromoraresbHbI M1aTUHOBBI SM1EKTPOL,

PucyHok [1.1 — Cxema yCTaHOBKU [/151 X/TOPUPOBaHUSI cepebpsiHbIX 3/1EKTPOA0B

0.5 XpaHeHne anekTponoB

MpUroToBNEHHLIE X10pcepebpsiHblie anekTpodbl XpaHAT B 0.005M pacTBope consiHoi kucrioTbl HCI B TEMHOTE U
BblEPXMBAIKOT B TEYeHWe 4YeTblpex Hefesnb. 3aTeM 3/1eKTpoAbl NPOBEPST OA4MH pa3 B Hepento. MpoBepKy NpoBOAAT,
CpaBHMBas NO60I BbIGpPaHHbIA M3 NApTUKN XI0pcepebpsHOro anekTpoga ¢ 5-6 obpasuamu u3 aTol xe naptuu. 4nsa ato-
ro 3M1eKTpodbl cHavasna npombIBalOT U BblAaepxusatoT 14 B Boge. CpasHeHue nposogaTt B 0,01 M pacTBope Hatpus Xso-
puga NaCl. 3nekTpoapl NnoMeLLaloT Ha 24 4 B pacTBop npu 6apb0oTUpoBaHnM aproHoOM W 3aTemM U3MepstoT pasHOCTK No-
TeHUManoB. Pa3HOCTU 3HAYEHUI HaNpsHKEHUS MEeXAY napaMu 3/1eKTPOAO0B He AO/DKHbI npeBbiwath 30 MkB. Monyyen-
Hble laHHble XapaKTepu3yT KayecTBO 3/1eKTPOL0B.
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Mpunoxenue E
(o6sa3aTenbHoe)

MeToauka usmepeHms noTeHuuarna xnopcepebpsiHoro anekrpoaa

E.1 MoteHuuan xnopcepebpsiHOro aMneKTpoAa MU3MepAT B Tpex sfAYelkax XapHeAa MNOMeELUeHHbIX
OAHOBPEMEHHO B TEpMOCTaT.

E.2 MoTeHunan Mexay BoAOPOAHLIM U XIopcepebpsaHbIM 31eKTpoAaMU U3MEPSIIOT B CreAYIOLLEM NopsiAKe:

- 3aNOMNHAIOT A4eiku (CM. pucyHok b.2) pacteopom conaHoit kucnotel HCI no

FOCT 3118 monanbHocTbio 0,01 m;

- NOMeLLaloT B KaXAyo U3MEPUTENBHYIO S4eiiKy NNaTUHUPOBaHHLIA (NannagupoBaHHbI) BOAOPOAHLIA anekTpos u
xnopcepebpsHbIi 3NeKTpoa;

- 3aKpennsAT A4YENKy B LUTAaTMBE M MOMELLAIoT B BOASAHON TepMocTar,

- BKNIOYAIOT TEepMOCTAT U YCTaHaBnuealot Temnepatypy (25 + 0,2) °C;

- NOACOEANHSAIOT K M3MEPUTENBHON S4eiike cUcTeMy nofadn Boaopoaa;

- OTKpbIBAKOT KpaHbl BbiNycka BOAOpOAa;

- YCTaHaBNMBalOT CKOPOCTb MOAAYN BOAOPOAA B AYelike 1+2 nysbipbka B cekyHAY U 6ap6oTupytoT sqeiikn Boao-
poaoMm B TeveHue 1,5-2 v,

- NOAKIIOYAIOT BONBTMETP K BOAOPOAHOMY U XnopcepebpsaHomy aneKkTpoaam;

- U3MepSIoT pasHOCTb NoTeHUuanoB AE mexay anexktpofamu. 3HadyeHne AE sanuckiBaloT Yepes 2 MUH nocne To-
ro, Kak pa3HoCTb NoTeHyuanoB byaet naMeHATLCA He Bonee YeM Ha + 10 MKB. 3a pesynbTaT NPUHUMALOT CpeaHee 3Ha-
YeHWne nocnegHux NatTu I/I3MepeHI/II7I.

E.2 OnpegeneHue noteHunana xnopcepebpsaHoro anekrpoaa

E.2.1 PaccunTbiBatoT Eg — cTaHaapTHas 3AC a4eirkn Ana Kaxaoro usmepeHus (T. K No ofnpeaeneHunio cTaHaapT-
Hblii NOTeHLMan BoAOPOAHOMO 3feKTpoAa paBeH HYMo Mpu BCeX 3HAaYEHUAX TeMnepartypbl, To Eg COOTBETCTBYET CTaH-
LapTHOMy noTeHUWany xriopcepebpsaHoro anekTpofa Eo = Eagci) N0 popmyrne

10%.R.T-m(10)

Eoj = AE; + . 2Iog(mHC,-v)+0,5-|og(10:25J], (E1)

rae j — Homep aYerky, j=1...3;
AE — n3mepeHHas pasHocTb noTeHyuanos, MB;
R — yHuBepcanbHas rasoBas noctosHHas, R = 8,3144621 [Dx/(Mone-K);
T— Temnepatypa, °C, aHanuanpyeMoro pacTeopa,;
F — noctosiHHaa ®apages, F = 96485,3383 Kn/monb
M Hcl— MONSANBHOCTL pacTBopa conaHol kuenotel HCI paBHas 0,01;
y — TabynupoBaHHbIE 3HAYeHUs CPefHEero MOHHOro KoaduLUMeHTa akTMBHOCTU COMSAHON KUCMOTH AAaHHOW KOH-

LeHTpauum yi =YuYq (0,817 npu Temnepatype 25 °C),

Py — paBneHue Bogopofa B fYeiikax, paBHoe aTMocdepHomy, Kila.
E.2.2 SnekTpogdbl, NpurogHele AN fanbHedLnX naMepeHnii, He JOoMKHbl OTAMYaTLCHA NO NoTeHuymany Gonee Yem
Ha 30 MKkB. B npoTuBHOM crnyyae anekTpog GpakyHorT.
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Mpunoxenue X
(o6sa3aTenbHoe)

MeToaunka NnpUroToBrneHUA KOHTPOSIbHbIX PacTBOPOB
ANna U3MepeHun Ha yCTaHOBKe, COCTosAWeN u3 asueek XapHena

KoHTponbHble pacTBopbl AN U3MEPEHWUIA Ha yCTaHOBKe, COCTOsLWeH U3 siueek XapHeaa, NpUroTaBnmBaloT B che-
Ayouwem nopsake:

- 6ydepHble pacTBOpbl FOTOBSAT U3 HABECOK BELLIECTB COrNMAacHO WHCTPYKLUWUMU MO UX NPUroToBneHuto. 3HadyeHus pH
6ydepHbIX pacTBOPOB AOMKHBI COOTBETCTBOBATL 3Ha4eHUAM, NPUBEAEHHBIM B Tabnuue A.1 npunoxexus A,

- NoAroTaBNMBatoT KonGbl 06BeMOM 250 cM Mo FOCT 23932. Konbbl I'IpOMbIBa}OT W cyLuaT, rnocrie Yero ux B3Be-
LMBAIOT Ha aHanNUTU4Yecknx Becax (knacc ToyHoctn 2) no FOCT OIML R 76- 1Y

- u3 kaxgoro 6ydepHoro pacteopa rOTOBAT TPU KOHTPOMNBHLIX pacTBOpa B Tpex konbax;

- B kaxayto konby Hanueatotr 200220 cM® Bogbl (cTeneHb yncToThl 1 MO [3]) U B3BELUMBAIOT HA aHANMTUYECKUX
Becax;

- Maccy Boabl M, B konbax paccuUTLIBAIOT NO Pa3HOCTU Macchl NycTol konbbl U konbbl ¢ BOAOM;

- Maccy Boabl M, ¢ nonpaskow Ha cuny ApxuMefia paccuutbiBaloT no dpopmyne:

__Pa

M, =MW~—8200 : OK.1)
1-FPa

Pw

roe My, — Mmacca Bogsl, I, 6e3 nonpasku Ha cuny Apxumeaa;
p, — MNOTHOCTL Bo3ayxa, r/em®;

Py - NNIOTHOCTb BOAbI, I'/CMS, npuv Temnepatype 25 °C;

- Maccy HaBeckn M, r, 3TanoHHOro BeLiecTsa, Heo6xoAUMOro ANA NPUroToBneHns BydepHoro pacTeopa, pacciu-
ThiBaOT Mo opMyne

My

Mgy =Mp-M- K2
° =A™ 1000 ° (k:2)
rae Ma— Macca Boabl, T,
M — MonekynspHasa macca 3TanoHHOro BeLLecTBa;
m s — MonsAneHasa KOHLEHTpaLums, MONb/Kr, 3TanOHHOro BeLlecTsa;
- Maccy HaBecok xropuga HaTpus (NaCl) ans kaxgoro 6ydepHoro pacTBopa paccHuTbIBatoT No popmyne
Myacy, = M - Mgy -—NaC! (K3)
o=l #1000’

roe Mnaci — Macca ogHoro monsa NaCl;

MNacl — MONSANbHasA KOHUEHTpaLns, MONbL/KI, NU3MEPAEMOro pacTBopa,;

Ma — Macca Bogbl, T

- paccyuTbiBalOT Maccy HaeBecok xnopuga Hatpust NaCl ans pacTBopoB ¢ MOMSANbHON KOHUEHTpauvein xmopua-
WNOHOB mC|1 = 0,005 monw/kr, mCI2 = 0,01 Mmonb/kr, mCI3 = 0,015 monb/kr;

- KaXXAYo HaBeCKy Xropuja HaTpus BHOCSAT B COOTBETCTBYIOLLYIO eif konby ¢ BydepHbIM pacTBopoM;
- MONyYaloT KOHTPOJSIbHbIE pPacTBOPbl: C MOMASIBHOA KOHUEHTpauueln Xmopua-uoHoB mc|1 = 0,005 monvb/kr,

Mai, = 0,01 monb/kr, mey, = 0,015 mMonb/Kr COOTBETCTBEHHO.

" Ha TeppuTopun Poccuiickoin Gepepauum geiicteyet FOCT P 53228-2008.
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