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NoHomep pX-150.2MUN (nanee — npnbop) npegHasHayvyeH Ans naMmepeHusd
nokasatens aktuBHocTU (pX) U MaccoBOM KOHUeHTpauumn (cX) NOHOB HaTpus
B XMn4yeckn obecconeHHon Boe N KoHAeHcaTe napa KOTIOB BbICOKOro gaB-
neHuss n TypbuH, a Tak Xe ANs UCNOoMb30BaHUA B CUCTEMAX XUMWYECKOro
KOHTPOISA 3a cocTosAHNEM H'-KaTMOHUTOBBLIX (OUNBLTPOB.

B npnbope npenycMoOTpeHbl napannesfibHble KaHarbl HENPEPbIBHOMO KOH-
Tponga TemnepaTtypbl aHanuM3Mpyemoun cpefbl U rnokasaTtensa akTMBHOCTU UO-
HoB BoAopoaa (pH), xapaktepusyrowiero aoeKTMBHOCTb Nogavyv aMmmMmaka B
N3MEPUTENBbHYI SYENKY NPU U3MEepeHUN HU3KUX KOHLIeHTpauun WMOHOB Ha-
Tpus.

[Mpnbop MoxeT ObITb NCNOSb30BaH Ha NPEANnpPUATUSX TensIo3HepreTukn B
LEeX0oBbIX M NnabopaTopHbIX YCMOBUSAX 3MEKTPOCTAHUMA U KOTENbHbIX Kak B
cucteme npobooTbopa, Tak N B KA4eCTBE KOHTPOSIbHOro npmubopa npu 3anyc-
Ke B aKcrnnyartauuio U nepnoanyeckon npoBepke CTauuMOHapHbIX aHanna3aTto-
poB HaTpua (Hanpumep, pNa-205.2MWN).

OcCHOBHblE TEXHMYECKME XapaKTepUCTUKM npubopa M MeToamKka MNoBepKu
npueegeHsl B gopmynsape NPBA.414318.002-0290.

1 YCTPOUCTBO U NPMHLUUN PABOTDI

Mpnbop coctouT n3 6noka rugpasnuyeckoro bMr-4NT (nanee — rugpodbnok),
npeacrasnstoLwero cobor apmaTtypy, npegHasHadeHHy ans NoLaroToBKN aHa-
nm3anpyemon npodbl N YCTAaHOBMNEHHbIX Ha rMApo6noke NepBUYHbBIX U BTOPUY-
HbIX N3MepUTENbHbIX Npeobpa3oBaTenen.

Mpn namepenumn pX (cX) n pH pacTBOpoB NCMNONb3yeTCs NEPBUYHLIN U3Me-
pUTENbHbLIN NpeobpasoBaTenb - ANEeKTPOAHas CUCTEMA, COCTOSALLAsa N3 n3Me-
PUTENBbHOIO 3MEKTpoda W 3MeKTpoda CpPaBHEHUs. OTU 3NeKTpodbl MOryT
npencraBnATb cobon Kak pasgesnibHble YCTPONCTBA, Tak U OblTb 06begMHEHDI
B OQHOM Koprnyce (KOMBUHMPOBaHHbLIN 3I1IEKTPOA).

OcobeHHOCTbIO MeToauKM namepeHnsa pX (cX) MOHOB HaTpUA ABNSETCS TO,
4YTO ANs HOpMarbHOW PaboTbl N3MEPUTENBHOIO HAaTPUN-CENEKTUBHOIO 3nek-
Tpoada 3HayeHue pH B aHanuM3npyemMom pacTBOpe AOSMKHO MNpeBbllaTh 3Ha-
YeHue rnokasaTensa akTMBHOCTU MOHOB HaTpUS HE MeHee YeM Ha 3 eaNHULbI.
BbinonHeHne aToro ycnosus obecnedynBaeTcs HacblWEeHMEM aHanM3npyemo-
ro pacteopa amMmuayHbiM napom. AHanManpyembln pacTBop, MOCTynaeT B
rmopobnok, HacblWaeTca aMMMavyHbiM NapoM M MpPonycKaeTcs 4Yepes name-
PUTENBbHYID S4YenKy rMapobnoka, B KOTOPYK MNOMeELWEHbl U3MePUTENbHbIE
CTEKIISIHHbIE N XNopcepebpsiHbIN ANEKTPOL CPpaBHEHUSI.

[Mpn n3mepeHnn nokasartend akTMBHOCTM MOHOB Bogopoaa (pH) namepun-
TENbHbIN 3MEKTPOL WU SNEKTPO[ CpPpaBHEHUS KOHCTPYKTMBHO COBMELLEHbI B
KOMOWUHMPOBAHHbLIN 3NEKTPOL.
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[Mpn n3amepeHnn nokasatensa akTUBHOCTU MOHOB HaTpus (pX) ncnonbayeTcA
anekTpogHas cuctema, cocTosias U3 U3MEpPUTESNIbHOMO CTEKMNAHHOrO Ha-
TPUN-CENEKTUBHOIO 3MEKTpoAa M dneKkTpoga CpaBHEHUS KOMOBMHMPOBAHHOIMO
anektpoga pH.

anektpoasmxkywasa cuna (90C) anekTpogHoOn cuctemMbl N3mMepsaeTca C no-
MOLLIbIO BTOPMYHOIO M3MepuTenibHOro npeobpasosartens (ganee — npeobpa-
30BaTeflb) C BCTPOEHHBIM YCTPOMCTBOM LM(PPOBON MHOMKALUN U3MEPSIEMOrO
3HaveHuns B pX (pH) 1 B eanHuuax koHueHTpauum (r/am°).

OC anekTpoaHOM CUCTEMbI 3aBUCUT TaKkKe OT TemnepaTypbl aHanuMsupye-
Moro pacteopa. [na namepeHus TemnepaTypbl U yyeTa ee BUAHNA Ha aiek-
TPOAOHYHO CUCTEMY (TEPMOKOMMEHCALMM) MUCMNONb3yeTcsl NepBUYHbIN Npeobpa-
3oBaTerb - AaTyuK TemnepaTtypbl, MOCTPOEHHbIA HA OCHOBE TepMopesuctopa
(oanee — TepmogaTymK).

O[C npeanbHOW 3MEKTPOOHOM CUCTEMbI NMOOYMHAETCH ypaBHeHUO HepH-
cTa:

E=E;+ Smeop (pX— pXi), (1)

raoe E - 34C anekTpogHom cuctemsol, MB;
Ei — koopgnHaTta nsonoTeHumanbHON TOYKU, MB;

pXj - KOOpANHaTa M30MNOTEHLMaNbHOM TOYKM;
pX — nokasaTtesb akTUBHOCTU MOHOB HaTpusi N BOAOPOAA.

Touka, B KOTOpOVI noTeHuumasn anekTpoda He 3aBUCUT OT TemMnepartypbl, Ha-

3blBaeTca naonoTteHuuanobHon. 3HadveHna Ej u pX HasbiBaoTCA KOoOpAuHa-
TaMun U30MNoTEHLMANIbHON TOYKN.

Steop. — TEOPETUYECKOE 3HAYEHWNE KPYTU3HbI INEKTPOOHON XapaKkTe-
PUCTUKKN, paccunTbiBaeTcda no gpopmyne (2), mB/pX.

Seop.= 34,19 + 0,1984et , (2)
roe t — Temnepartypa pactesopos, °C.

OpHako Ans pearnbHbIX 3MNEKTPOAHbLIX CUCTEM HabnoaalTcA HeKoTopble
OTCTYNIEHUSA OT 3TOW (TEOPETUYECKON) 3aBUCUMOCTH, KOTOPbIE BblpaXatoTcs
B OTKITOHEHUWN XapaKTepPUCTUKM OT NIMHENHOCTU, pa3bpoce 3HaYeHuin n apen-

de E;j, a Takke OTKNOHEHUN (OObIYHO MEHBLLUYIO CTOPOHY) KPYTU3HbI 3NeK-
TPOAHOW XapaKTepPUCTUKM OT TeopeTU4yecKoro sHayveHus. Kpome Toro, Kpy-
TU3Ha 3MNEeKTPOAHOW XapaKTepUCTUKM NOCTENEHHO CHUXaeTcsa No Mepe Bblpa-
B6oTKM pecypca mamepuTenbHOro anekTpoga. loatomy nepen Hayvanom wms-
MepeHnn HeobxoanMMo NPOM3BECTU rpagynpoBKy npubopa no rpagynmpoBoY-
HbIM pacTBOpaM C U3BECTHOW KOHLIEHTpauuen (nokasaTesieM akTUBHOCTN).
[MpuMepHbLIN BUA SNEKTPOOHON XapaKTepUCTUKM MOKa3aH Ha pUcyHke 1.
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PucyHok 1 - dnekTpoaHas xapaktepucTuka.

B xoae rpaaympoBku npoussoamtcs namepeHne S0C 3nekTpoaHon cuctemsi
B Ka)XOOM rpagyMpoBOYHOM PacTBOpPE, W 3TU 3HAYEHUS 3aHOCATCH B NaMsATb
npeobpasoBaTtens. Ha ocHOBaHMM MOMyYEHHbIX AaHHbIX PacCUYUTLIBAETCS KpYy-
TU3HA 3NEKTPOAHON XapaKTEPUCTMKMN U BbIMNOSTHAETCS OLEHKa COCTOSIHUS 3eK-
TPOAHOW CUCTEMBI, @ TaKkKe KayecTBa MPOBEAEHUs rpagympoBku. KonmyecTt-
BEHHbIM MOKa3aTernemMm 3Toro sABnsieTcs BenuumHa Ks, nokasbiBarowas Aorto,
KOTOPYIO COCTaBnsieT NonyYyeHHas B Xo4e rpadyvpOBKU KPYTU3HA SMEeKTPOOHON
XapaKTepUCTUKM OT TeopeTnyeckoro 3HadeHust. OHa paccunTbiBaeTcst no dop-
myre:

Ks = Streal /Stmeopn (3)

rAe Sieop. — TEOPETUYECKOE 3HAYEHME KPYTU3HbI 3NEKTPOAHON XapakTepu-
CTUKWN, paccymTaHHoe no dpopmyne (2) ona TemnepaTypbl rpagyvpoBOYHbIX
pacTBopoB, MB/pX;
St real - P€aArNbHas BenuYMHa KPYyTU3HbI, paccyMTaHHasd B pesynbraTte
rpagyvpoBKMw.

[na «CcBeXnx» aneKkTpogoB WM Mpu YCrioBMM OTCYTCTBUS OWIKMBOK B Xoae
rpagyvpoBkn Ks coctasnsget 0,95...1,00. lNo mepe akcnnyatauum usmepu-
TeNbHOro 9NeKkTpoAa 3TOT NnokasaTesSlb 00blMHO CHUXaeTcs. 3HadeHne Ks Bbl-
xogsuiee 3a npegenbl 0,7...1,1 cuntaetcs owmnbkon. CooblueHuns 06 owmnb-
Kax BbIBOOAATCS Ha aucnnen npubopa (11).

pagynpoBKa MOXET OCyLecTBNATbCA no 1, 2 unu 3-M rpagympoBOYHbLIM
pacTBopam.

[Mpwn rpagynpoBke No ABYM rpagympoBOYHbIM pacTBopamM OYHKUUSA npeob-
pasoBaHusa npegcraBnaeT cobon NPSMyLo NIMHUIO annpPOKCUMUPYIOLLYIO dnek-
TPOAHYIO XapaKTepPUCTUKY (PUCYHOK 2), a pacyeT 3HavyeHnsa pX ocyLlecTBns-
eTcsa no oopmyne (4).
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PucyHok 2 - FpagympoBKa no AByM rpagyMpoBOYHbIM pacTBoOpaMm.

E-E,
KseS : (4)

t-meop

pX =pX, +

rae pX - 3HayeHune pX (pH) aHann3npyemoro pacteopa. PaccuntbiBaeTcs u
BbIBOAUTCS Ha AUCNIEN B KQYeCTBE pe3ynbTrara;

E - O0C anektpooHOW CUCTEMbI, NMOMELLEHHON B aHanuavpyembiu
pacTteop, MB;

St reop - TEOPETMYECKASA KPYTM3HA SMIEKTPOAHON CUCTEMBI, KOTOpasi Mo-
XeT BbITb paccymMTaHa Ansi KOHKPEeTHOM TemnepaTypbl aHanuM3mpyemoro pac-
TBOpa t no cbopmyne 2, mB/pX (MB/pH);

t - TemnepaTypa aHanuaupyemoro pactsopa, 'C. MamepsieTcst aBTo-
MaTUYECKM U yCTaHaBIMBAETCA B PYYHOM peXume B 3aBMCUMOCTU OT BUAa
TEPMOKOMMEHCaLNK;

pXj - KOOpAMHATa U30MOTEHLUMANBbHON TOYKM ANEKTPOAA;

Ei - koopanHaTa nsonoTeHumanbHON TOYKN anekTpoaa, mB;
Ks — [gons, KOTOpyk COCTaBnseT pearibHas KpyTU3Ha 3neKTPOAHOM
XapaKkTepPUCTUKN OT TEOPEeTUYECKOro 3HadeHusi, paccumtaHHas rno dgopmyrne

(3).

[MpyMeHeHe Tpex rpagyvpoOBOYHbLIX PacTBOPOB (TpexToyedHasd rpagyu-
pOBKa) MO3BOMSET Jydlwle y4YeCTb HEKOTOPYH HENUHEWHOCTb 3NEKTPOLAHOM
JYHKUMM N TEM CaMbIM CHU3UTb NOrPELUHOCTb N3MEPEHUN (PUCYHOK 3).
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PucyHok 3 - FpagyrMpoBKa no Tpem rpagyMpoBOYHbLIM pacTBoOpaM.

PyHKUMA Npeobpa3oBaHMs B 3TOM cnyyae npeacrasndeT cobor nomaHyto
NIMHUIO, a pacyeT 3HaveHust pX ocyllecTBnseTcs no dopmynam nogobHbIM
(4) oTOEnNbHO ANs KaXXaoro ee oTpeska.

Mpn rpagymnpoBke No ogHOMY pacTtBopy npubop onpenendeT 3HadyeHune E;
No Oo4HOMY rpagyMpoBOYHOMY pacTBOpy. B aTom cnydvae pesynbTaTtbl M3me-
peHus BbluncnaTca no gopmyrne (4), a 3HavyeHne Ks npMHMMaeTcs paBHbIM
eanHuue.

B npeobpasoBaTtene npeayCcMoOTpeHO npeobpasoBaHne nokasaTtenst akTuB-
HOCTU B €4MHULIbI MacCOBOW KOHLEHTpaLUUM NOHOB HATpUS (F/LI,MS).

3aBMCUMOCTb MeXy 3Ha4YeHMEM MnokasaTesisi akTUBHOCTM MOHOB HaTpus U
NX KOHLIEHTpaumnen onpegensieTcs no gopmyne

cNa = 10 (736X, (9)

roe cNa — KOHLEHTPaLMs UOHOB HATpWs, I/AM®;
pX — nokasaTtenb akTUBHOCTU NOHOB HATPUS.

2 KOHCTPYKUUA

[Mpubop obecneunBaeT BO3MOXHOCTb IKCMPECC - KOHTPOMA nokasaTtens ak-
TMBHOCTW UM MAcCOBOW KOHLIEHTPaLUN MOHOB HaATpUSA B CTaLMOHAPHbIX yCro-
BMSIX XKECTKOrO MOHTaXa Unu pasmeLlleHnsi npubopa B pasnnyHbiX TOYKax npo-
booTbopa (NepeHOCHOW BapuaHT).

2.1 bnok ecudpasnudeckul bIr-4UT

'mopobnok (pucyHok 4) npegHasHavyeH Ons co3gaHusi paboymx ycrnosum
aKcnnyaTauum n3MepuTenbHbIX 3NEKTPOLAOB MPU U3MEPEHUN HU3KNX KOHLIEH-
Tpauun NOHOB HaTPUA.
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CocTtaBHble YacTu rugpobnoka.

CoctaBHble 4actTu npubopa, ycrtaHas-
nuBaemble Ha rmMapobnok notpedurte-
nem npw BBOAE B 3KCnnyaTauumio.

6. Tpybka nogayunm ammmayHoro napa. 7. BxogHas
Tpybka umHxektopa. 8. UHxektop. 9. [peHaxHas
Tpybka. 10. NameputenbHaa sdenka. 11. KpoH-
wtenH. 12. Ckoba. 14. anka 3anopHOro BEHTUNS.
15. 3anopHbin BeHTUNb. 16. BboixogHas Tpybka vH-
xektopa. 17. BxogHaa TpyGka 6Gadka YpOBHS.
18. BxogHon wTtyuep Gayka yposHs. 19. bBayok
ypoBHs. 20. ®dunbTp. 21. MNaHenb. 22. EMkoOCTb €
pacTBopoM ammmnaka. 23. Tpybka nogaym Bosgyxa.

5. MNMpeobpasoBaTenb pX-150.2MW.

13. Tpybka nogaun aHannanpyemomn Bo-
Abl (B KOMMMEKT NOCTaBKN HE BXOAUT).

o KombuHupoBaHHbIn pH anektpoa (4
PUCYHOK 5).

e TepmopaTyuk (5 pUCyHOK 5).

e /IamepuTenbHbIN HATPUA - CENeKTUB-
HbI anekTpos (6 pucyHok 5).

CocTtaBHble YacTy, ncnonb3dyemblie Nnpu rpagynpoBke npl/l6opa no pacTtBopam.

1. EMKOCTb C rpagynpoBOYHbIM pacTBOPOM. 2. KpOHLUTENH OS5 YCTaHOBKM €MKOCTU C rpagyv-
pOBOYHbIM pacTBopoM. 3. Kpbillka ¢ Tpybkon nogaym rpagympoBOYHOro pacteopa. 4. 3axum.

PucyHok 4 - bnok rugpasnuyeckun bIr-4UT
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Mmapo6rok (pUCYHOK 4) BbINOMHEH B BUAE NaHEenn HaCTEHHOro MoHTaxa 21
C 3aKpenneHHbIMM Ha HEN AfieMEHTaMMN KOHCTPYKUMN. AHanNM3uMpyembin pac-
TBOPp nogaetcs B rmapobnok Yepes Hunnenb 12. MNo Tpybkam 14 n 17 oH nocTy-
naet B 6a4ok ypoBHs 19. M3 Bayka ypoBHSA pacTBOP NOCTynaeT B MHXEKTOp 8,
roe OCyLLEeCTBIISeTCS ero noguienadymsaHne aMmMmmnakom.

o Heob6xo0umbiM ycrioeueM HopMasbHOU pabombl Hampul-cesIeKmueHo20
1 aslekmpo0da siesnsiemcsi noddep)kaHue 3HavdeHusi pH aHanusupyemol cpedbi
6osee 10.

B cnyyae, ecnu 3HavyeHue pH Huxe, cnedyem npoeepumb cucmemy noo-
wienavueaHus npobb! u usmepeHusi pH (6 mabnuua 1).

Badok ypoBHs obecneuymBaeT cTabunmsaumio CKOPOCTU NPOTOKa B Npeaernax
(5+1) p,M?’/qac NOCpPeaCcTBOM MogAdepXaHUa MOCTOSHHOMO rMapocTaTUyecKoro
AaBnNeHus Ha BXxode B MHXeKTop. [a3o0bpasHbin aMmuak nogaetca no Tpyoke
6 13 eMKoCTU 22, 3anosiHeHHoW 25% pacTBOPOM amMmaka.

Ha Bxoge Gauyka ypoBHS ycTaHoBneH dunbTp 20, npeaHasHayYeHHbIn Ans
OYUCTKM MOCTynawLien npobbl OT MexaHndecknx npumecen. GunbTp npeq-
cTaBngeT cobown ceTKy, 3axaTyl Mexay ABYMSA pe3HOBbLIMU KOSbLIaMMU.

MoarotoBneHHada npoba no Tpydke 16 NocTynaeT B MPOTOYHYHO U3MEPUTESb-
Hyto a4erky 10, B KOTOPOUW yCTaHOBMEHbI 3MEKTPOAbI N TEPMOSATUNK. DNEKTPO-
Abl N TepMogaTyMK NOLKIHYATCA HEMOCPEACTBEHHO K npeobpasoBartento 5,
yCTaHOBMIEHHOMY Ha naHenu 21.

OtpaboTtaHHasa npoba cOpacbiBaeTca B ApeHax. OOwnn pacxon aHanmau-
pyemoro pacteopa vepes rugpobnok perynupyetcs BeHTunem 15.

HaTpun—cenekTuBHbIM (6 PUCYHOK 5) N KOMOMHMpOBaHHbLIN pH anekTpoa
(4) NMeIT CTEKNAHHBIN Kopnyc AMamMeTpomM 12 MM. B HWXKHEN MX YyacTu ycTa-
HoBNeHa paboyas membpaHa, YyBCTBUTENbHAA K MOHaM HaTpusa 1 Bogopoaa
COOTBETCTBEHHO, NpeAcTaBnstowas cobon Wwapuk n3 cneynanbHoro crekna.
Hapg wapnkom komBrnHnpoBaHHOro pH anekTpoda BnasiHa nopucTas kepamu-
Ka, obecneymBalollaa 3NEKTPOSIUTUYECKUA KOHTAKT MeEXAY 9SNEeKTPONnUTOM,
3annTbIM B 3MEKTPOA, U aHanmM3anpyemMmbiM pacTBOpoOM. BepxHas 4acTb anek-
TPOAOB 3aKaH4YMBaETCHA BTYSIKOW, U3 KOTOPOW BbIXOAUT kabenb C pa3beMoM
AN NogKnoveHna K npeobpasoBaTento.

Tepmopgatumk (5) npencrasnsetr cobon NycToTenbll CTEPXKEHb, U3rOTOB-
NEeHHbIN N3 Hep)KaBeloLlen cTtanun, BHYTPU KOTOPOro yCTaHOBJSIEH Tepmoare-
MeHT. /13 BepxHen yacTu TepmodaTymka BbIXOAUT Kabenb ¢ pasbeMoM ASs
NnoaKrtoyeHus K npeobpasosarernto.
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B dpeHax

1. Kopnyc. 2. Konbuo pesuHoBoe. 3. [epxatenb. 4. KomOuHMpoBaHHbIN pH-CeneKkTuBHbIN
anektpog. 5. Tepmogatymk. 6. NameputenbHbI HAaTPUN-CENEKTUBHBLIN anekTpod. 7. Oepxa-
Tenb. 8. Brynka. 9. Konbuo nnactmaccosoe. 10. KonbLo pe3nHoBoe.

PucyHok 5 — UsmeputenbHas syemnka

2.2 [lpeobpa3oeamerib

2.2.1 lpeobpasoBaTtenb obecnevnmBaeT npoBeAeHME WU3MEPEHUA B OBYX
npeaBapuTeNbHO rpagympyemblx, He3aBMCUMbIX OPYr OT Apyra KaHanax:

KaHan 1 — nusmepeHue H+;

KaHan 2 — usmepeHue Na".

[laHHble rpagyvpoOBKU KaHasIOB COXPaHAKTCA B NamMdatn npeobpasoBatens
nocne OTKIOYEHUS MUTaHNS.

10
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[MpeobpasoBaTenb obecrneymBaet paboTy C TepMOOATYMKOM, MPU ITOM
NPON3BOOATCA HENPEpPbIBHOE M3MEepeHue TemnepaTtypbl aHanmsnpyemoro
pacTBopa, 3Ha4yeHne KOTOpPOW BbIBOAUTCHA Ha BCcrnomoratensHoe Tabno auc-
nnes, 1 KoMneHcaumsa TemnepaTypHoro nameHeHms SC anekTpoaHbIX CUC-
Tem.

KoHCTpyKTMBHO npeobpasoBaTerib BbINOSHEH B MacTMacCcoOBOM Kopryce
(puncyHok 6).

2 34 5

— —_——

1 T[He3mo «6V...14V» - ansa noakntoveHust 6rioka ceTeBoro NUTaHus;

2 Pasbem «U3M. 2» - Ana NOOKNOYEHUST U3MEPUTENBHOIO 3reKTpoaa
Na™:

3 Pasbem «TO» - 4na nogknioyeHns TepMmoaaTymnka;

4 Pasbem «M3M. 1» - ona nogknNYeHnss KOMOUHMPOBAHHOIO UM N3Me-
puTenbHoro anekTpoga H';

5 Pasbem « CPABH.» - 4ns noaknio4veHust anektpoaa cpaBHEHUS;

6 [laHenb ynpaBreHus;

7 KugkokpucTtannuyecknn gucnrnenm;

8 Kpbllwka oTceka aneMeHToB 6batapen aBTOHOMHOIO UCTOYHMUKA NMUTaHUA.

PucyHok 6 - lpeobpasoBaTtensb pX-150.2MUA

11
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Ha nvueBon naHenn pacnonoXeHbl XUAKOKpUCTann4Yecknn gucrnen u
naHenb ynpaBneHus. Pasbembl Ans NOOKIHOYEHUS] BHELLHUX 3NEKTPUYECKNX
COeMHEHUI pacrnosfioXeHbl C TopLua npeobpasoBaTtesis B BEPXHEN ero YacTu.

Ha 3agHen cTteHke npeobpasoBaTensa Haxo4AuTCS OTCEK aBTOHOMHOMO WUC-
TOYHUKA NUTaHUS.

2.2.2 PacrnonoxeHne 3HakoB U LMUPPOBLIX NMONEN Ha XUOKOKpUCTanuye-
CKOM Aucnnee nokasaHo Ha puUcyHke 7.

12 3 4 5

KOHTPOJ‘Ib
1 W3MEPEHUE] OLIJI/IEKA

)0 l'l ")
‘ ’ ‘ g/l
{
J

9 -HH.
(1Y

(
)= )=

;“:
AR X

CumBornbl 0603Ha4YeHU NapameTpoB INEKTPOAHON CUCTEMDI;
OcHoBHoOEe LMdpoBOE None n3aMepsemMbiX BENMNYNH;

3Hak aBTOMaTMYECKOW AnarHoCTUKM Npnbopa;

CuMBOSbI €aVHUL, U3MEPEHNS;

3Hak paspsiga 6atapen nnTaHus;

3HaK U3BnevYeHns U3 NamsTu;

3HakK py4yHOro BBo4a 3Ha4YeHusi TemnepaTypsbl;
BcnomoratenbHoe undpoBoe nose TemnepaTypbl pacTBopa;
3Hak 3anucu B NnamsaTb;

10 Homep avenkn namaTu;

11 3Hakn HoMepa rpagynmpoBOYHOro pacTBopa;

12 30Ha pexumoB paboThbl.

O©CooO~NOOOAAPRWN -

PucyHok 7 - MHorodpyHKLUMOHaNbHbIA AUcnnen

12
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2.2.3 lNaHenb ynpasneHus
Ha naHenn ynpaBneHus pacrnonoXeHbl CeMb KHOMOK, chyXawux nns
ynpasneHus npnbopom.

cTon

BbIBOP

vy}
© © (J000C
=]

BkntouyeHne/BbikntoveHne npuodopa.

BpemeHHaﬂ OCTaHOBKa ripouecca n3MepeHnd Cc ygep>xaHmem Ha
auncrree Tekywero pesyribraTta.

Bbibop pexnma paboTtsl npubopa.

BbIboOp eanHUL, N3MeEpeHUst B PEXMME N3MEPEHUS.
Buibop paspsiga M3MeHsieMoro ymicna unm 3Haka npu pegakTtu-
poBaHUN (M3MEHEHNWN) YNCITOBbIX 3HAYEHUN.

MoaTBepXxaeHWe BBOAA [aHHbIX, BbIOpaHHOIO pexuma, 3Haka
UIN YNCITOBOrO 3HAYEHUS.

YBenuyeHue 4ymcna
NN U3MEHEHME 3HakKa Npu peaakTUPOBaAHUN YUCNOBLIX 3Ha4Ye-
HUWN.

3BneyeHne cogepxmmoro siueek 6r1IokHOTa Ha AUCTEN.

YMeHbLleHne ynucna
UIN U3MEHEHME 3Haka Npu pedakTUPOBaHUN YUCMOBLIX 3Ha4Ye-
HUWN.

I'IepeBo,u, npm6opa B COCTOAHME TOTOBHOCTU K COXpPaHEHWUIo pe-
3yInbTaTa NUaMepeHmna B Bbl6paHHOl7I siYenke 6roKHOTA.

Ncnonb3oBaHue opraHoB ynpasneHus npubopa B pasHbIX pexunmax pabo-
Thbl NOAPOBOHO ONMCbIBaeTCA B NOCneayoLInx pasaenax.

2.3 bnnok cemeso20 numaHus

BblHOCHOI B0k ceTeBOro NUTaHUSA NpeaHasHaveH ans paboTbl npubopa
OT CeTU NepeMeHHOro Toka. Bnok BbINOMHEH B MMacTMacCcoBOM Kopnyce U
MMEET BCTPOEHHYIO CETEBYIO BUIKY.

MNuTtaHne npeobpasoBaTtensa oT Grnoka nogaeTcs NocpeacTBOM MGKOro
LLUHypa co WTekepoM. [Npu NoaKNIoYEeHUN LITEKepa B COOTBETCTBYIOLLEE THE3-
[0 npeobpa3soBaTens aBTOHOMHOE NMUTaHNE aBTOMaTUYEeCKM OTKMoYaeTCs.

13
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3 YKASAHUE MEP BE3OMNACHOCTH

K paboTe ¢ npuGopom gonyckaeTcs nepcoHar, U3yuymBLLWIA HacTosLee py-
KOBOACTBO, AEUCTBYIOLLME NpaBuna 3KCcnnyaTauumn arnekTpoycTaHOBOK U npa-
Buna paboTbl C XMMUYECKUMWN peaKkTUBaMW.

Bo Bpems npodunaktuyecknx paboT M pemoHTa npubopa Heobxoammo
610K CETEBOro NUTaHNS OTKMIOYNTb OT CETHU.

HanpsikeHUs1 He coomeemcmeyruwux npueedeHHbIM 6 nyHkme 2.13

f He donyckaemcs akcnnyamayusi npubopa npu napaMempax numarou,e2o
'PBA.414318.002-0290.

Mpn pabote ¢ npubopom crnenyet obeperatb npeobpasoBaTenb U anek-
Tpoabl OT yAapoB, MOCKOMNbKY MHOIMME AeTanu B UX KOHCTPYKLUM U3rOTOBIIEHDI
N3 XpPYNKux MmaTepunarnos.

4 NMOAroTOBKA NPUBOPA K PABOTE
4.1 Pacnakoeka

Mpn nonyveHun npubopa crneayeT BCKPbITb YNakoBKY, MPOBEPUTb KOM-
NNEeKTHOCTb M Y6eanTbCa B COXPAHHOCTM yNakoBaHHbIX U34ENUA.

PacnakoBaHHbIM Nnpnbop crnenyeT BblaepXaTb Npu TemnepaTtype (20+5) °C
N oTHOocUTenbHOM Bna)Hoctn Ao 80 % He meHee 8 4yacos.

4.2 [Nfod2omoeka asiekmpodoes Kk pabome

MogroTtoBka AJTIEKTPOAOB K pa60Te npon3BoanTCcA B COOTBETCTBUN C PEKO-
MeHOaunAamMmun, N3rToXKeEHHbIMU B MacropTax Ha COOTBETCTBYHOLLIME 3N1EKTPOObI.

4.3 [No02omoeka ucmoyYHUKO8 nNumaHus

MuTaHne npubopa ocywecTBnsieTcs OT ceTu yepes 60K ceTeBoro nuta-
HUS UM OT aBTOHOMHOIO UCTOYHMKA - YeTblpex anemeHToB Tuna A316 Ha-
npshkeHvem 1,5 B.

[ns yctaHoBKkM anemeHToB 6aTapen aBTOHOMHOIO UCTOYHMKA MUTaHUS He-
06xo0aMMo:

- BCKpbITb KpPbILWKY 8 OTCeka Ha 3agHen naHenu npubopa (pUcyHok 6), ans
4Yero OTBEPHYTb BUHT KPEMNMEHNS KPbILLKN OTCEKA;

- cobntogasa nonsapHOCTb, YCTAHOBUTL 3NIEMEHTLI B OTCEK;

- 3aKpbITb KPbILLKY OTCeKa.

[na paboTtbl npubopa oT 6510ka ceTeEBOro NUTaHUA:

- BCTaBWUTb BUIIKY Bfoka ceTeBOro NnTaHus B pa3bemM 1 (PUCYHOK 6);

- NOAKNYMTb BNOK CEeTEBOro NMUTAHUS K CETU NEPEMEHHOIO Toka C HOMU-
HanbHbLIM HanpsxeHnem 220 B.

Mpwn nogkntoyeHMn 6rioka ceTeBOro NUTaHMs aBTOHOMHOE NUTaHWe aBTo-
MaTU4ECKM OTKITHOHaeTCS.

14
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4.4 MoHmax u nod2omoeka k pabome 2udpobsioka

4.4.1 MecTo ycTaHOBKM rmapobnoka OOMKHO ObiTb yAo6HbIM ansa obceny-
XWUBAHUSA N PEMOHTA.

'Mapo6noK yCTaHOBUTb Ha BEPTUKANbHOW NaHenn unmn cteHke (PUCyHok 8),
MexXay CTEHKOM W KOoprnycom rmapobrioka HeobxoaMmo YCTaHOBWUTbL 3a3op
npumMmepHo 10 Mm.

Hag rmapobnokom 3akpenuTb KPOHLWITENH (2 pUCYHOK 4) Ansa YCTaHOBKM
6aykoB C rpagyMpOBOYHbLIMM PacTBOPaMW.

Mpn ucnonb3oBaHuM rMapobroka B KayecTBe MNEepPeHOCHOro YCcTpoucTsa
A0NyCcKaTCs Apyrue BapuaHTbl ero KpenneHus B BepTUKaribHOM MONTOXEHNN,

, —4- 345
a3 4 ome.
| 1 60
o
B 0.5
w| W
o O
| %

Pa3amepbl yka3aHbl B MM
PucyHok 8 — PaameTka mecTa ycTaHOBKU ruapoo6oka

[MogBog aHanuavMpyemoro pacrtBopa OCyLecTBnseTcsa no Tpybke menu-
unHckom MNBX 4,5%1. Tpybka noacoeanHsieTcs K WwTylepy BeHTUns 15 (pucy-
HOK 4) rmgpobnoka.

° IMpu6op pX-150.2MU moxxem 6bImb ucnosib3o8aH 0ns usmepeHus pX (cX)
1 aHasu3upyeMo20 pacmeopa, rnpedsapumesibHO omobpaHHO20 8 muja-
mesnbHO NPoMbImbIl o6eccosieHHoU 8000l 6a4yok 1 (pucyHoOk 4).

15
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4.4.2 [Ina kpenneHusi npeobpasoBaTens Ha naHenun rmapodbrnoka Heobxo-
ANMO BCTaBUTb €ro B CKOBY 12 (pUCYHOK 4).

Mpn paboTe npnbopa oT Bnoka ceTeBoro NUTaHMUS HYXXHO:

- BCTaBMUTb BUSIKY B510Ka CeTEBOro NUTaHUs B pas3beM 1 (pUCYHOK 6);

- NOLKMOYNTL BNOK CETEBOro NUTaAHUS K CETU NEPEMEHHOro Toka ¢ HOMMU-
HanbHbIM HanpsxeHnem 220 B.

Mpwn nogkntoyeHMn 6r10Ka CeTeBOro NUTaHMS aBTOHOMHOE NUTaHWe aBTo-
MaTM4YECKN OTKINYaeTcs.

MogroToBuTb K paboTe anekTpodbl COrfacHO yKasaHUAM MX 3KCrlyaTaumoOHHbIX
AOKYMEHTOB.

Ho Hayana pabomsbi u npu nepepbieax 8 pabome nozpyxHas Yacmb U3-

MepumersibHbIX 31eKkmpodoe OoJKHa Haxodumbcs 8 pacmeopax Osisi
8bIMaYvyueaHusl, yKkazaHHbIX 8 UX 3KCIlyamayuoHHbIX OOKyMeHmax.

4.4.3 YcTaHOBUTb TepMogaTymKk S (PUCYHOK 5) B S4ENKYy BbIMOSHUB Crie-
Aylne onepaumn:

- OTBEpPHYTb Aepxartenb 7,

- HageTb Ha TepMoAaTyuK: Aepxatenb 7 U pe3nHOBOE KOMbLO 2;

- YCTaHOBWUTb TepMoZaTymK B KOpnyc 1 s4enkn n 3aBepHyTb gepxaTesb 7.

4.4.4 YcrtaHoBUTb u3MepuTernbHbiM pNa-cenekTUBHbIN N3MEPUTENbHLIN
anekTpon 6 (pUCYHOK 5) B i4eKy BbINOMHUB cneayoLwme onepauuu:

- OTBEpHYTb Aepxarernb 3;

- HageTb Ha anekTpoa aepxatesnb 3, BTYNKY 8 1 pe3nHOBOE KOsbLO 2;

- YCTaHOBUTb 9NEeKTPoL B COOTBETCTBYHLLEE FHe340 SYEenKu Tak, YToObl
ero paboyast MembpaHa He Kacanacb AOHa;

- 3aBepHYTb gepxaTtenb 3, Npu 9TOM pe3vHOBOE KOJbLO 2 OOIMKHO repme-
TUYHO YNIOTHUTbL 3NIEKTPOS, B rHe3e.

4.4.5 YCTaHOBUTb KOMBUHMPOBaHHbIN pH-3anekTpoa 4 (PUCYHOK 5) B a4erky
BbINOJSTHUB CrefyloLme onepauum:

- OTBEpPHYTb AepxaTernb 3;

- HaOeTb Ha anekTpoa aepxatesnb 3, Konbuo 9 1 pe3anHoBoe KONbLO 2;

- YCTaHOBUTb 9NEKTPOL B COOTBETCTBYKLLEE FHE3O0 SYEeNKU TaK, YToObl
ero paboyast MembpaHa He kacanacb AOHa;

- 3aBepHYyTb Aepxarernb 3;

- MOAKINIOYUTbL INEKTPOAbI M TEPMOAATYMK K COOTBETCTBYIOLLMM pasbemam rpe-
obpasosatens (PUCYHOK 6).

4.4.6 3annTb B eMKOCTb 22 (PUCYHOK 4) pacTBOp aMMuaka, BbIMOMHUB cre-
AyLme onepaumu:

- OTCOEauHUTb TPYOKYy 6 eMKOCTM OT LWTyuepa UHxXekTopa 8, CHATb eMm-
KOCTb C naHenu rugpobnoka;

- OTBEpPHYB rarky, CHATb KpPbILWKY, 3annTb ammunak BogHbln NH,OH (25 %)
B KOnuyecTBe npubnuantensHo 0,45 am®, Tak uyToGbI YPOBEHb pacTBopa B
€MKOCTU OblIN Bbile HWXKHero cpesa Tpybku 23 (pucyHok 4) Ha (20-30) mm,
YCTaHOBUTb KPbILLKY W NMSIOTHO 3aBEPHYTb rauky;

16
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3anonHeHue emMKocmu pacmeopoM aMMmuaka criedyem nposooumsb
/ j \ mosnbko nod msizou!

- YCTaHOBUTb HA MECTO EMKOCTb U COeOUHUTb TPYBKYy CO WTyLUEepOM WH-
XekTopa.

OTKpbITb BEHTUNb 15 (pUCYHOK 4), OTperynupoBaTb pacxod BOAbl TakuMm
obpasom, 4ToObl HEBOMbLLOE ee KONMMYEeCTBO MOCTOSAHHO CTekano u3 6advka
ypoBHA 19 B ApeHaxHyto Tpyoky 9. O6wmin pacxoq BoAbl AOSMKEH OblTb He
bonee 5 n/.

4.4.7 lNocne 3anonHeHMs sl4ENKN B yCTaHOBMBLUEMCS paboyeM pexumme
paboTbl rmapobnoka AomMKHO HabnaaTbeA:

- BblAeneHne ny3blpbKOB BO3ayxa U3 Tpybkn 23 (pUCyHOK 4) B pacTBop am-
MWaka, HaxoasALWMNCA B EMKOCTU 22;

- paBHOMEPHOE NepemMeLLEHNE XNOKOCTU C Ny3blpbKamu rasa no Tpyoke 16.

B npotuBHOM criyyae crnenyeTt yCTpaHUTb MPUYMHBLI Henonagky padoTbl
rmgpobnoka (tabnuua 1 nos. 7 — 10).

4.5 BkrroyeHue U ebIKroYeHue npubopa

[1lna BknoveHus r|p|/|6opa Ha>XaTb KHOIM-

I
Ky BKMOYEHUA npubopa v yaepXxuBaTb
ee B TeveHune 1-2 cekyHq.

Mpw BKNHOYEHUN Ha AMChnee KpaTKOBPEMEHHO Bbl- (51
CBEeYMBaeTCs HOMep Bepcuu nporpammHoro obec- -
ne4yeHus npubopa, Hanpumep «v1.02», nocrne 4ero -

NpMOOop NeEPexoanT B PEXUM U3MEPEHWI.

B none pexumoB paboTbl Ha Aucnnee BbiCBeYNBa-
etcsa 3Hak «MSBMEPEHUE». Ha ocHoBHOM uupo-
BOM nose gucnnes otobpaxalTca pesynbTaThbl Te-

W3MEPEHME

Kywero namepeHusi. Homep kaHana (npu mnamepe- L ‘ H PH
HU OOC 9NeKTpPOXMMUYECKUX WUCTOYHWUKOB), eau- ’-'- ‘ ’-‘
HULbI N3MepeHnsa n TemnepaTtypa (Npu pyyYHon yc- arere ©

o Lt

TaHOBKe TeMnepaTypbl) BbICBEYNBAOTCS Takue, Ka-
Kue ObinNn nepes NOCNeaHUM BbIKIIOYEHNEM.

30ecb u Oanee Ha pucyHkax, rMosiCHSOWUX Mopsi0ok pabomsi ¢ rnpubopom, rnpueedeHsb!
criyyqalHble nokasaHusi Ha ducrinee, 8 peasibHbIX yCr08USIX OHU Mo2ym 6bimb Opy2umu.

17
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+
A Ecnu numaHue npubopa ocywecmesnsemcsi - o
Oom aemoOHOMHO20 UCMOYHUKa, criedyem rnpo- L ‘ ' ‘ pH
eepumb cocmosiHue 3Haka pa3psida 6amapeu. ’_‘. ( ’_‘
Ecnu oH 2opum (noka3aHO Ha PUCyHKe), mo -y oy oC
anieMeHmMbI numaHusi criedyem 3amMeHUmb (4.3). ’:‘ :_ : :_ “

[na BblkNo4YeHMs npubopa cnegyeTt Ha-
XaTb TY XK€ KHOMKY

5 NPOBEAEHWE U3MEPEHWUN

[Mpnbop nmeeT cnegytowme pexmmsl paboTbl:

- «MBMEPEHUE>» - ocHOBHOW pexnm paboThi;

- «<HACTPOMUKA» - rpagyvpoBka npmbopa (COBOKYMHOCTb ornepauuii no
AOBEeEHUIO NOrpPeLLHOCTM KOMNeKTa npubopa A0 HOPMUPYEMBbIX 3HAYEHUI).

- «KOHTPOIJIb» - KOHTPOSIb N pefakTUpoBaHWE MapamMeTpoB ANEeKTPoa-
HOM CUCTEMBbI.

5.1 Bbi60p KaHasna u eQUHUU, U3MepPeHUs

Mpn npoBeaeHnn namepenunn kHonkon BbIBOP Heobxoanmo BbiOpaTh eau-
HUUBI U3MepeHnsa, n (npu namepeHnn 34C aNeKTPOXMMUYECKUX UCTOYHMKOB)
HOMep KaHana (3NeKTPOAHYI CUCTEMY) Ha KOTOpOM ByayT Npou3BOAUTLCS U3-
MepeHusi. Bblibop npoucxoauT B criegytowlen nocnegoBaTenbHocTn: «Ne 1y,
«mV» = «pH» —> «Ne 2», «mV» — «pX» — «gll» — «Ne 1», «mV» — «pH» n
T. A.

o lNpu usmepeHusix pH, pX unu cX cnedyem noMHUMb, YMO Xapakmepu-
1 CMuKu 3J1eKmpoOHOlU cucmeMbl 3asucsim om memrnepamypbl aHanu3u-
pyemou cpedbi. [loamomy Ons yyema amol 3agucumocmu (aemomamu-
Yeckoli mepMoOKoMMeHcayuu) npubopy Heobxoduma uHghopmauusi o
memnepamype pacmeopa. Hauny4ywum eapuaHmom siesisemcsi asmoma-
mu4eckoe u3sMepeHuUe memrnepamypbl nMpu rnoMow,u mepmodam4uka. B
060CHOBaHHbIX cjly4asix (HeucrnipagHocmb mepmodamyuka u m. .) 3Ha-
YyeHUe memrepamypbl MOXXem 8800UMbCsi epy4YHyro. B nocnedHem cry-
Yyae memnepamypy pacmeopa onpedensom npu noMow,u mepmomMmempa
u 8e0dsim 8 npubop neped Ha4yasIoM U3MepPeHuUl coaslacHo nyHkma 5.6.

MbIM 3Ha4YyeHueMm mno2pewHocmu Heob6xoO0umo nposecmu 2paldyupPoOs8Ky

f Ana nony4deHusi pesynbmamoe usmepeHuti pH, pX unu cX ¢ Hopmupye-
npubopa coanacHo pa3dena 6.
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pund @

lNpasunbHocmb 2padyupoeku npubopa Heob6xo0umMo mnepuoduYecKu
npoesepsimb Mo 2padyupoeovYHOMY pacmeopy 8 coomeemcmeuu C fnyHK-
mamu 6.1.6; 6.2.7. B Havane akcnnyamayuu npubopa usu HOBbIX 3J1€K-
mpodoe npoeepKy pekoMeHAyemcsi npou3eodumb Kaxobili OeHb, mak
KaK xapakmepucmuKu 351eKmpodoe Mo2ym u3mMeHumsbcs. B danbHelwem
npoeepka 00JIKHa NpPou3800uUMbCsl He pexxe 0OHO20 pa3a 8 Hedeslio.

5.2 N3mepeHue pH

/N\

1

U3mepeHue 3HavyeHusi pH aHanu3upyemoli npobbi 8 uamepumesnibHoU s4ell-
Ke, ucrnosib3yemcs 0751 KOHMpOoJisi IghghekmueHocmu nodavyu aMmuaka e
usmMepumesnbHylo siyelKy, obecrieqyuearouyro ycrioeusi U3MEPEHUsl UOHO8
Hampus. [ns nonyydeHus pe3ysbmamoe u3mMepeHul rnokaszameJsisi akmue-
Hocmu (KOHUeHmpauyuu) UoHo8 Hampusi C HOPMUPYeMbIM 3Ha4YeHUEeM I1o-
epewHocmu 6 u3smepumersibHOU siYelike 2udpobsioka Heobxoo0umo noo-
depxueamb 3Ha4YeHue pH 6onee 10 (mabnuuya b.1 npunoxeHue b).

Ans usmepeHusi pH ucnonb3yemcs anekmpoOHasi cucmema, cocmosiujast
U3 usMepumesibHO20 3sieKmpoda u 3/ieKmpoda CpPaeHeHUsl, Komophbie
06beduHeHbI 8 KOpryce KOMOUHUPOB8aHHO20 3siekmpoda ICK-10603/7.

Mocne BknoYeHUs npubopa aBToMaTH- mEEE
YeCcKH ycTaHaBn1BaeTCs pPeXnm - arKm
«U3MEPEHUE». B none pexvwmoB pa- IR
60Tbl Ha AUCnIee BbiCBEYMBAETCH 3HAK (
«U3MEPEHME». ®

Mpn HeobxogmumocTn kHonko BbIBOP ’- By
CrIe/lyeT YCTaHOBUTL PEXVM U3MEPEHMIA ’-' (L P
«pH» (5.1). Npn aTom B NpaBon 4acTu s -
AVCNnes BbiCBEUMBAETCS CUMBOM «pPH». ’:‘ ,": ""‘ °

Ecnn 3HaveHue pH meHbwe 10 cnegyeT ocMoTpeTb Maructpanu nogadu
aHanuaupyemoun BoOAbl (aHanuM3mMpyembli pacTBOp LOMKEH nocTynaTb B nU3Me-
PUTENBHYIO SSYENKY B COOTBETCTBUN C 4.4.7), NPOBEPUTL Hanuine B bayvke 22
(pcyHoK 4) pacTBopa aMmmuaka TpebyemMon KOHUeHTpauun.

B npoTuBHOM crniyyae criegyeT YCTpaHUTb MPUYUHBLI Henosriagkn paboTbl
6rnoka noaroToBkn Npobbl (Tabnvua 1 nos. 8 — 10).

5.3 UamepeHue pX unu cX

i

Ans usmepernusi pX unu cX ucnosb3yemcsi 3siekmpooHasi cucmema, co-
cmosiwasi u3 usmepumesibHo20 anekmpooda AJINC-212Na/3 u anekmpoda
cpasHeHuUst KoM6uHuUpoeaHHO20 3nnekmpoda ACK-10603/7.
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B none pexumoB paboTbl Ha Aucnnee
BbicBeunBaetca 3Hak «ASMEPEHWUE». E 10
Ha ocHoBHOM LiMcdpoBOM None aucnnes Ll ()
oTobpaxatoTca pesynbTatbl TeKyLlero (O
N3MepeHus. D RER

D,J'Iﬂ n3mepeHnd nokKasartena akKTMBHO-
CTW UNM OTcYeTa nokasaHun B eguHULAX

MacCOBOM KOHLIeHTpauunm WOHOB Ha- EEEE
Tpus, cneayeT B NPaBoOi YacTu Aucnnes BRI

- BbIEOP
yCTaHOBUTb KHomnko BbIBOP eanHuubl ( L L‘mg.u
nsmepeHusa «pX» unm «gll», cooreercr- -
BeHHO (5.1). PasmepHoctn «gll», «mg/l» D XA
nunn «pgll» nepeknoyaloTca aBTomaTuye-
CKW.

Heobxodumo crnedumb, YmMob6blI MO2pPYyKHbIe Yacmu 371eKmpoodoe Haxo-
dunucb e pacmeopax OJisi 8bIMa4ueaHusl, yKa3aHHbIX 8 3KCryyamayuoH-
HbIX QOKyMeHmax Ha 3J1eKmpoosbl.

i: lMpu npekpawieHuu nodavyu aHa/uU3uUpPyeMo20 pacmeopa Ha 2udpobsiok

5.4 UsmepeHue 3[C anekmpoxumMu4ecKux UCMOYHUKO8

° UsmepeHue 3[]JC 3n1ekmpoOHbIX cUCMeM UCMOJIb3yemcs C Ueslbio OUeHKU
1 ux ucnpagsHocmu (Mo omksoHeHuro 3HavyeHuu 3JC om HOMUHasIbHO20).
B none pexumoB paboTbl Ha aucnnee 3VEPEHVE!
BbicBeynBaetTca 3HakKk «A3MEPEHUE». ‘ r‘ n r‘
Ha ocHOBHOM uUMcpoBOM Mone gucnnes (G0 D,
oTobpaxalTca pe3ynbTaTbl TEKyLLEro “
N3MepeHus. D RER
Ona nameperHna 3C anekTpogHom cuc-
TeMbl H® HYXHO YCTAHOBWUTL KHOMKOW -‘ )=
BbIBOP - «N2 1» «mV». - - -
Ona nameperHns 3C anekTpogHomM cuc- . ’- -‘
TeMbl Na® HYXHO YCTaHOBUTb KHOMKOWM e

BbIBOP - «Ne 2» «mV».

5.5 UsmepeHue memnepamypsbi

U3mepeHue memnepamypbli 803MOXHO MOJILKO 8 MOM cJiy4ae, ec/u K
npubopy nodkno4YeH mepmodamyuk. Hanuyue mepmodamyuka npubop
onpedesisiem aemomMamu4eckKu.
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PesynbTtaTbl M3MepeHus TemnepaTypbl > -‘ ,‘
oTobpaxalTcss Ha BCMOMOraTenbHOM ’ (L P
UMPPOBOM MOSiIe B HWXHEW 4acTu OuUC- - -
nnes. " MO ©
o hta)al
L ]
1 UHepyuoHHOCMb mepmModam4uka He rnpesbiwiaem 3 MUH.

5.6 Py4yHolU ee00 memnepamypbl

npubopy He nNoOkK/IrO4YeH mepmodamyuk (onpedensiemcssi aemomamude-
cku). Ha ducnnee npu amom uHOuuyupyemcsi 3HaK «@» u 3HaYeHue mem-
nepamypsbi, ycmaHoe8/IeHHOe paHee 8PYYHYI0.

é Py4Holi 6600 memnepamypbl 603MOXeH MOJSIbKO € MOM CriyYyae, ecriu K

ﬂ,ﬂﬂ penakTnpoBaHnd 3Ha4YeHUA TeMne-
paTypbl crefyeTt HaxaTb OA4HY U3 KHO- ‘ Y ‘
pH

Nnok v unn A. Ha aucnnei BbiBOOUTCSH o ’ (. “ ’ ‘
Tpex3HayHoe 4uUCro  TeMmrepaTtypbl. amimramy
Mnagwui 3Hak Yncna muraeT, Nnokasbi-
Basl, YTO OH MOXeT ObITb U3MEHEH.

IIEEEE!EE

@e

X ': c
s

I' O -
0
Buibopa paspsaa uucna ocCyLLecTBs- — s e
eTcs  nocrneaoBaTenbHbIM — HaXaTvem e Nl '-“-‘
kHornkn BbIBOP. " .‘ o
TP ’-' '- .‘

N
Tp 'l'.l. |

N3MeHATb MOXHO Ty uMdpy, KoTopas maza:ma
MUraeT B AaHHbI MOMEHT Ha Aucnnee. @ O
YBenuyeHne unu ymeHblleHne npowus- nunm ’ (. ’ ( ’ (

A N AR
BOOUTCSA COOTBETCTBYIOLUUMWU KHOMKaMMU @ " ..' ‘c
V, A. e L eT‘c
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pH
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[na  3aBeplieHMa  peaakTUpoBaHUS BBOA
cnefyeT HaxaTtb kKHonky BBO[.

\
-
(]

S,
i

TP

Py4yHoi BBOA TeMnepaTtypbl NPOn3BoanTCS C ANCKPETHOCTbIO 1 °C.

6 TPAOYUPOBKA NMPUBOPA

pagyvpoBka npubopa Npon3BoguMTCA NEPUOLMYECKN, a TaK Xe B cneayto-
LLINX CryYasx:

- Npv 3aMeHe 1 (UNKn) nepesapsaake 3rneKTpoaos;

- Npu nonyyYeHun npubopa M3 pemMoHTa WU nocne AANTESNbHOro XpaHe-
HUS;

- NPV BO3HMKHOBEHUM COMHEHWUN B OOCTOBEPHOCTU pe3yribTaToB u3mepe-
HUN,

- Mpv NepuoanyeckoM KOHTpOre.

Bo u3bexaHue nomepu 2padyupoeoYHbIX OaHHbIX, 88€0eHHbIX 8 na-
Msimb rnpeobpa3oeamerisi, He pekomeHOyemcsi 6e3 Heobxodumocmu
exodums e pexum «HACTPOUKA».

6.1 'padyupoeka npu usmepeHuu pH
6.1.1 ['pagyvMpoBOYHbIE PpacTBOpSLI

pagyvpoBka Npubopa OoMmKHa NPOU3BOAMTLCS MO rpagyMpPOBOYHbLIM pac-
TBOpaM, B Ka4ecTBe KOTOPbIX PEKOMEHOYETCS NPUMEHSTb paboune 3TanoHbl
pH no FOCT 8.135-2004 co 3HaueHusimu pHys @ 1,65, 4,01, 6,86, 9,18, 12,43.
3aBucumocTb pH aTux pacTBOpoB OT TemnepaTypbl NpMBEAEHa B NpUNoXe-
HUM A. 3Ta e 3aBUCMMOCTb 3anoXxeHa B namaTb npubopa. MNoatomy npu nc-
NONb30BaHMM yKa3aHHbIX pacTBOPOB Npubop B npoLecce rpagdynpoBKM aBTo-
MaTuyeckn onpenensietT BolOpaHHbI pacTBOP W BbIBOOUT €ro 3Ha4yeHue Ha
avecnnen. 9To No3BONsSIeT YNPOCTUTb U YCKOPUTb MPOLLECC NPOBEAEHUs rpa-
OYVPOBKM.

[lonyckaeTcsi NnpUMeHeHne rpagynpoBOYHbIX PacTBOPOB C N0BbIMK Opyru-
MU 3HaveHusimu pH. OgHako B 3TOM crnyyae nonb3oBaTento NpuaeTcs BBO-
ANTb X 3Ha4YeHUs pH Bpy4HYyto.

pagyvpoBka npubopa MOXET OCYLLECTBNATLCA MO OQHOMY UMW OABYM rpa-
AYyNpoBOYHLIM pacTeopaM. [pn Bbibope rpagyMpoBOYHbIX PacTBOPOB crieay-
eT NpUAepXMBaTbCs TakKOro NpuHumMna, 4Tobbl pH aHanMaupyemMbix pacTBo-
pPOB OKa3anucb BHYTPWM OXBa4YeHHOro UMW Anana3oHa.
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PasHuua B 3HauyeHusAX pH y rpagyuMpoBOYHBLIX PacTBOPOB [0MKHA ObiTb He
MeHee eduHuLbl. TemnepaTtypa rpagyvpoBOYHbLIX PAcTBOPOB AOMKHA ObiTh
oanHakoBol (+2) °C 1 NOCTOSIHHOMN.

ONa CHWXeHWUA MOrpellHOCT! U3MepPEeHUid pPeKkoMeHOyeTcs pagyuMpoBKY
OCYLLECTBNATL NpU TemnepaType GnM3koi K TemnepaType aHanuaupyembixX
PacTBOpPOB.

PaGoune aTanoHbl Ansg «pH-mMeTpum» BbINycKaloTCA B BUAe CTaHAapT-
TUTpoB. MeToanKa UX NPUroTOBMNEHUS NPUBEOEHA HA YNaKOBKe.

He cnenyeT npousBoauTb rpagyvMpoBKY npuGopa no pacTtBopam, Npuro-
TOBIMEHHbLIM U3 CNyYaliHbIX PeakTUBOB HEU3BECTHOW KBanudukaumm, Tak Kak
MPU 3TOM BO3MOXHbl 3HAYUTENbHbIE OLIMOKM B 3HaYeHun pH npurotoBneH-
HbIX pacTBopoB. CneayeT UMeTb B BUAY, YTO NPW MHOTOKPaTHOM UCMOIb30-
BaHWMN OOHOWN M TOW Xe MOPLMN pacTBopa MOXET MPOU3OWATU U3MEHEHUNE Ero
pH 3a cuyeT BHeceHus criydailHbIXx NpumMeceit. [MoaToMy He pekomeHayeTcs
NMOBTOPHOE UCMOSb30BaHNe pacTBOPOB Npw rpagyupoBKe npuéopa.

6.1.2 BapuaHTbl rpagynpoBku npubopa npu namepexHnn pH

B 3aBvcMMoOCTK OT ycroBuin nocriegyowmx namepeHnin pH n tpebyemom mx
TOYHOCTWN NPUBOP NO3BONSAET NPOM3BOAUTL FPagyNPOBKY NO OAHOMY U3 cre-
AYOLLNX BapUaHTOB:

- N0 O4HOMY rpagyvpoOBOYHOMY PaCcTBOPY;

- NO ABYM rpalyypoBOYHbIM pacTBopaMm;

pagynpoBka No OAHOMY PacTBOPY HEe MOXeT obecnevnTb BbICOKOW TOYHO-
CTU N3MEPEHUN B LUMPOKOM AuanasoHe pH. Takas rpagympoBka MOXeT npu-
MEHSATLCS, eCnn nocreayLlme nsmepeHnst NpoBoaaTca B y3kon obnactun pH
(He bonee *+ 1 oT 3Ha4YeHUs pH, NCNONBL30BAHHOIO rPagyMPOBOYHOIO PacTBO-
pa), U NPy UCMOSNb30BaHNN KCBEXMUX» ANEKTPOOB.

‘pagyvpoBka No ABYyM pacTBopam 3TO Haubonee 4acto NPUMEHAEMbIN U
pekoMeHayeMbIn BapuaHT rpagynpoBkn. OHa obecnednBaeT nonyyeHue pe-
3ynbTaToOB U3MEPEHUN C HOPMUPYEMOW MOTPELLHOCTLIO U MOXET NPUMEHATbL-
cs Ans 60MbLWNHCTBA PYTUHHBLIX @aHanM30B, NPOBOAUMBIX MPU KOMHATHOM U
NOCTOSIHHOM TemnepaTtype.

. B cniyyasix, He mpe6byrowjux 8bICOKOU MOYHOCMU U3MepeHul, dornyckKa-

1 emcsi eaMecmo npoeedeHuUsi 2padyupoeKUu O2paHU4YuUmMbCsi pedakmuposa-
HueM KoopOuHam u3o0rnomeHyuasibHOlU MOYKU 3J71eKmpPOOHOU cucmembl

7.2). Mpu amom Mo2ym e800UMbLCSI:

e nacnopmtHbie 3Ha4deHusi pXi, E;. (noepewHocmb nocnedyroujux usme-

peHuti cocmaeum ~ 0,3 pH);

e delicmeumersibHble (NOJly4YeHHble 3KCrepuMeHmasibHo) 3Ha4yeHusl KO-

opduHam u30MomeHyuasbHOU MOYKU UCMOJIb3yeMolU 3J71eKmpooHoU

cucmembl (Moe2pewHocmMb nocnedyrowux uU3MepeHuUli cocmasum

~ 0,1 pH).

IMocne esoda amux d8yx 3Ha4YyeHull cnedyem rnepelimu e pexxum usmepe-

Husi Haxxamuem kHonku PEXXUM 6e3 nposedeHusi 2padyuposku (7.2).
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6.1.3 lNoaroToBka K rpagympoBke npubopa npu namepeHum pH

I'Iepe,u, Ha4daliomMm rpagymnpoBkn peKoMmeHayeTCcH y6e,EI,VITbCFI B TOM, 4YTO yCTa-
HOBJ1I€HHbIE B an6ope 3Ha4YeHnAaA KoopamHaTt N30MNoTeHUnarnbHOU TOYKMU CO-
OTBETCTBYHOT MacnopTHbIM OaHHbIM HpMMeHHeMOVI SﬂeKTpO,EI,HOVI CNCTEMDbI.
[lns atoro cnenyet BbINOJIHNTL onepaunn no nNyHKTY 7.1n, npu Heobxoanmo-

CTW, onepauumy no NyHKTy 7.2.

6.1.4 'pagyvpoBKa No ogHOMY pacTBOpPYy

13MEPEHYE!

Krnonkoit BbIBOP cneayet yctaHOBUTb :‘ ': oH
eanHuubl namepeHnsa «pH» nnn «Net» AL
«mV»y, C
Haxumas Ha kHonky PEXXWUM, BuibpaTth - —

< = HACTPOMKA S
pexum «HACTPOWKA». pun aTom 3Hak - =
«HACTPOUKA» Ha gucnnee HauuHaeT — o L oH
MuraTb, a Ha OCHOBHOM W [AOMOSHU- UL
TenbHOM UMdPOBOM MNore AUCrnes co- c
XPaHAKTCA pesyrnbTaTbl TeKylero us- e

MepPEeHN4.

/N\

epauwaemcs e pexxum «M3MEPEHUE».

[nsi npedomepauweHusi cryyaiiHozo 3anycka pexuma «HACTPOMUKA»
8x00 8 Hea0 rpoucxodum moJsibLKO rnocsie Haxamusi kHonku BBO/. Ecnu
kHonka BBO/ He 6bina Haxama e me4yeHue 5 - 7 ceKyHO, npubop e03-

HaxaTtb kHonky BBO[L. [locne aToro
3nak «<HACTPOUKA» npekpaliaet mu-
raTb U MHONUMPYETCA HernpepbiBHO. Ha
aucnnee muraeT 3Ha4dok, uaobpaxato-
LMW CTakaH4uK C ungpon «1», npurna-
lag NOMECTUTb 3NIEKTPOOHYHO CUCTEMY
n TepMogartyuMk (UM TepMomeTp) B
nepBbIN rPagynpPOBOYHbLIN PacTBOP.

-..-
- —_—

HACTPOWKA

i

padyupoeka moxem 6bImb npepeaHa Ha JIIO60M amane Haxamuem
kHonku PEXXUM. Ecnu epadyupoeka npepbieaemcsi 00 3aHeceHus 3HaJve-
Husi pH nepeozo epadyuposo4Ho20 pacmeopa, mo coeslaHHble U3MeHe-
Husi 8 namMsimb nNpubopa He 3anucbieardOMCsi, a COXPaHSOMCs napamem-
pbI npedbidyuweti 2padyuposKu.
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[na npooormkeHna rpagyvpoBkn cneay-
eT usBnedbo KomMOuHMpoBaHHbIN pH
3NeKTpoa U TepmodaTyuMK U3 u3mMepwu-
TenbHOM si4enkun. NpombITe obecconeh-
HOW BOAOW W MNOrpy3nTb 3MEKTPOOHYIO
cucteMy M TepModaTtyuK (KOHTPOSMbHbLIN
TEPMOMETP) B CTakaH C rpagyMpOBOYHbIM
pacTBOpOM (KenaTerbHO CO 3Ha4YeHueM
6,86 pH npu 25 °C). HaxaTb KHOMKy
BBOA.

w
o
(o]
=]

° Ecnu mepmodamyuk K npubopy He NOOK/I04YeH, mo npubop npednoxum
1 eeecmu meKyuwyro memrnepamypy pacmeopa epy4HyHo.

Ha auncnnee npubopa oTobpaxaeTtcs
paHee yCTaHOBJIEHHasi TemnepaTypa
pactBopa. Mnagwwn paspsag Temnepa-
Typbl MUraer. Muraowmun  3HakK
«M3MEPEHWUEY, curHanusmnpyet o Tom,
4yTO TpebyeTca namepuTb TEPMOMETPOM
TemnepaTypy pacTBopa M YCTaHOBWUTb
ee 3Ha4yeHue Ha gucnnee KHoMKamn v, A
n BbIBOP (5.6). HaxaTtb kHornky BBOL.
[Mpn 3TOM yCTaHOBSIEHHOE 3Ha4yeHue
Temnepatypbl 6ygeTr 3aHeceHO B na-
MATb Npubopa.

nnn

BbIBOP

1/

HACTPOWKA

iy,
M

LS ’-,- .‘
AR

(430

° Ecnu mepmodamyuk Kk npubopy nodknoyYyeH, mo onepayuu no eeody
1 3Ha4YeHUs1 memrnepamypbl aeémomMamu4ecKu rnponycKaromcsl.

Mpubop nepexoant Kk namepeHuno 34C
9MEKTPOAHON CUCTEMbI, O YEM CUTHamNM-
3upyeTt MuUraroLmm 3HaK
«M3BMEPEHUE». Ha oncnnee npubopa
oToOpaxaeTcs W3MEpPEHHOEe 3HayeHue
OLC anekTpogHOM CUCTEMbI B MEPBOM
rpagynMpoBOYHOM pacTBope, a Takke
TemnepaTypa pacTtsopa.

Mocne ycTtaHoOBNEHUs  CTabUNbHOro
3HadyeHna OLC anekTpogHOM CUCTEMBI
cnegyet HaxaTtb kHornky BBO[.

vy}
o
.

\l/

HACTPOWKA

TP

K
()
i

A

°C
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Ha ocCHOBaHMM nNOMyYeHHbIX AaHHbIX
npubop aBTOMaTMyecku onpegenut
Gnvxkanwunm, COOTBETCTBYIOLLMA 3TUM
OaHHbIM pacTBOp U3 nepeydHs paboumx
aTanoHoB (npunoxeHwe A) n BbiBeget
Ha gucnsien 3HadeHue ero pH ong tem-
nepatypsbl 25 °C.

BcnomoraTteneHoe undgpoBoe nose no-

HACTPOWKA

-

o
o
o
(

A
t

A
(

pH

o
o

ralieHo.

/N

/N\
/N\

Ans ydo6cmea pabomsbi Ha ducnnel npubopa ebieodumcsi 3Ha4eHue pH
paboyez2o amasoHa Ons 25 °C (3Ha4eHue, yKka3aHHOe Ha yrnakoeKe cmaH-
dapm — mumpa). lpu pacyemax 2padyupo8OYHbLIX XapaKmepucmuk rnpu-
60p aemomamuy4yecku eHecem MonpasKy Ha MeKywyro memnepamypy
pacmeopa. lMoamomy npu ucnonb3oeaHuu paboyux amanoHoe ¢ pHjso:
1,65, 4,01, 6,86, 9,18, 12,43 no I'OCT 8.135-2004, He cnedyem sHOcumb
amy nonpaeKy epy4HyHo.

Ecnu npu ucnonb3oeaHuu OOHO20 U3 yKa3aHHbIX pacmeopoe rnpubop
€20 HenpaeusibHO onpedenus, mo amo ceudemesicmayem o6 owubke
unu HeucnpaeHocmu. B amom cny4yae 2padyupoeKy peKkoMeHOyemcsi
npepeams, U NPOGO/LKUMBb €e MOJILKO Nocjie ycmpaHeHuUsl NPuYuHbl He-
nonadku (mabnuya 1 nos. 11).

Ecnu e kayecmee 2padyupoeo4HO20 pacmeopa rnpuMeHsiemcsi pacmeop
He exodsawul e npueedeHHbIl rnepeYyeHb, Mo 3Ha4yeHue e2o pH cnedyem
eeecmu epy4Hyl0 ¢ y4iemomMm memnepamypbl. Temnepamypa pacmeopa
ebleodumcsi Ha eécriomMo2amersibHOM YugpoeomM nosie ducniiesi NPU Haya-
Jle peGakmupoeaHusi 3Ha4yeHus1 pH pacmeopa.

[Ona pepaktnpoBaHusi 3HadeHuns pH
rpagyvpoBOYHOIO pactBopa cregyet
Ha)xaTb OOHY U3 KHOMOK Vv UNU A.

HACTPOWKA

X

-—
_—

I

-_
[ S

pH

N3meHATb MOXHO Ty uUudpy, KoTopas L ’-' ’-' ’-
MUraeT B aHHbIl MOMEHT Ha Aucree. m| Vm\ulml Vo
BbiGop paspsga oCyLecTBSAeTCs KHOM- ,I‘ :“ ¢

kon BbIBOP, a yBenuyeHue
YMEHbLUEHNE LMUpPbl KHOMKaMN v, A.

nnn

BbIBEOP

- ©:0
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[na 3aHeceHns 3HaveHust pH nepsoro
rpagyvpoBOYHOIO pacteopa B MaMmsTb
npubopa crnegyetr HaxaTb  KHOMKY

BBO/.
[Mpnbop npennoXxuT nepenTn K rpagyv- BBOA oH
poBKe Mo BTOPOMY pactBopy. Ha guc- .

nnee MuraeT 3Ha4yoK, MN300pakatoLLnm

CTakaH4yMK C uundcpon «2», npurnaiuas =

NOMECTUTb 3NEKTPOAHYK CUCTEMY WU
TepMoaTyuKk (MnNu TepmMoMeTp) BO BTO-
pou rpagympoBOYHbIA PacTBOpP.

f Ha amom amane e03MoO)eH ebI600 COObUWeHUsI cucmeMbl agémomMmamudye-

cKkoli duazHocmuku npubopa o6 owubke npu pacYeme 3Ha4vyeHusi E;
(ma6nuuya 1 nos. 12).

o Ecnu O0ns nocnedyrouwjux usmepe-
1 HulT 0ocmamo4YHO 2padyupoeKu
no odHomy pacmeopy (6.1.4), Ha
3amoM 3mane OoHa Moxem 6bimb VSMEPEHVE]
3aseepweHa. [nss amoeao csedyem
Hakamb kHornky PEXXUM. - =
lMpubop enbieedem Ha OJucnnei ’-'-’-' ’-‘
coxpaHeHHoOe 8 nNamsimu 3Ha4eHue Jxa ¢
Kpymus3Hbl 3/1eKMPOOHOU Xapak- iz [
mepucmuku (100 % om meope-
mu4ecKo20 3Ha4eHusl)) u nepeu-
dem 8 pexxum usmepeHul.

-_—
i
_—
-t
_—
i
=]
=

6.1.5 ['pagyvpoBka no ABymMm pacteopam

[Mpy npogorxeHun rpagympoBKM Mpo-
MbITb ONEKTPOAHYI0 CUCTEMY N TEepMO-
aaTyunk (tTepmomeTp) obecconeHHoOn Bo-
OOW, OCyWwuTb (punbTpoBaribHou Byma- BBOA
ron U NOMeCTUTb UX B CTakaH CO BTO-
pPbIM rpagyMpoOBOYHbIM PacTBOPOM (Xe-

natenbHo co 3HadeHnem 9,18 pH npu
25 °C). HaxaTtb kHonky BBO/.

Temnepamypa emopo20o 2padyupo804YHO20 pacmeopa He QO/HKHa omJiu-
Yyambcsi om memnepamypsbl nepeozo 6osee yem Ha +2 °C.
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i

padyupoeka no emopomMy pacmeopy Moxem 6bimb npepeaHa Ha Jilo-
6omMm amane, onucaHHOM & nyHkme 6.1.5 Haxxamuem kHonku PEXXUM. Ec-
Nu e2padyupoeka npepbisaemcsi 00 3anucu 3Ha4deHus1 pH emopozo epa-
dyupoeo4YHO20 pacmeopa, mo 8 namsimu npubopa coxpaHumcsi pacc4qu-
maHHoe npu 2padyupoeskKe o rnepeomMy pacmeopy 3HayeHue E; u meope-
mu4yeckoe 3Ha4YeHUe Kpymu3Hbl 3JIeKmMpPOOHOU xapakmepucmuku.

Mpubop nepexogut Kk nameperHutro 34C
9NEKTPOAHON CUCTEMbI, O YEM CUrHanNu-

3mpyeTt
«M3MEPEHUE». Ha ancnnee npubopa

-, -, v
0To6pa>+<aeT09| n3MepeHHoe 3HayveHune BBOA -‘ ‘.‘m

O[C anekTpoAHON CUCTEMbI BO BTOPOM

rpagyMpoBOYHOM pacTBOpe, a TaKkke -
Temnepartypa pacTsopa. w b
Mocrne ycTaHOBMEHUsI  CTABUIBLHOTO

MUraroLLnnA 3HaK

A7
mn

3HadyeHna OLC anekTpogHOM CUCTEMBI
cnepnyet HaxaTtb KHornky BBO/.

/N

Ha amom amane e0o3MoxeH 8bI800 coobuweHus1 06 owubke, 803HUKWeU
npu u3amepeHUU nomeHyuasa 3J1eKmpPooHol cucmemMbl 80 8MOPOM pac-
meope (mabnuya 1 nos. 13).

Ha ocHoBaHun NnoJlydeHHbIX [OaHHbIX

npuGop aBTOMaTUYECKU  OMpemenuT o
Gnuxanwnii, COOTBETCTBYHOLLUMIA 3TUM ‘L L oH
[aHHbIM pacTBOp M3 nepeydHst paboumx L

aTanoHoB (npunoxeHwe A) n BbiBeget
Ha aucnrnen 3HadyeHwe ero pH npu Tem-
nepatype 25 °C.

HACTPOWKA

/N\

/N

Ans ydo6cmea pabomsbi Ha ducnsel npubopa ebieodumcs 3Ha4eHue pH
paboyezo amanoHa o0ns 25 °C (3Ha4eHue, yKa3aHHOe Ha yrnakoeKe cmaH-
dapm — mumpa). lpu pacyemax 2padyupo8OYHbIX XapaKmepucmukK npu-
60p aemomamuyecku eHecem MOMNpPaeKy Ha MeKywyr memmnepamypy
pacmeopa. lMoamomy npu ucnonb3oeaHuu paboyux amanoHoe ¢ pHjso:
1,65, 4,01, 6,86, 9,18, 12,43 no I'OCT 8.135-2004, He cnedyem eHOCUMb
3my nonpaeKy epy4HyIo.

Ecnu npu ucnonb3o8aHuu o0HO20 U3 yKa3aHHbIX pacmeopoe npubop
€20 HenpaeusbHO onpedenus, mo amo ceudemenibcmayem o6 owubke
unu HeucnpasHocmu. B amom cny4yae 2padyupoeKy pexkomMeHOyemcsi
npepeamsb, U NMPOOO/HKUMb ee MOJIbKO oc/ie yCmpaHeHUsi NPUYUHbl He-
nosadku (mabnuya 1 nos. 11).

Ecnu B KayecTBe rpagynmpoBOYHOro pactBopa NpUMEHSIeTCS pacTBOp He
BXOOSALWNN B NPUBELEHHbLIAN NepevYeHb, TO 3HayeHne ero pH ana Tekyuwlen
TemnepaTtypbl cnegyeT BBECTU BPYYHYIO, TaK KakK 3TO OMUCAHO B MYHKTe

6.1.4.
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[na 3aHeceHus 3HayveHna pH BTOporo
rpagynpoBOYHOrO pacTBopa B NamMATb BBOA
npubopa cnegyetr HaxaTb  KHOMKY

BBO[.

3HavyeHusi pH emopozo 2padyupoeoyHo20 pacmeopa unu owuboyHocmu

f Ha amom amane e03mMo)keH 8bie00 coobueHust 06 owubke npu pacyeme
pacyema Kpymu3Hbl 3J1IeKmpo0HolU cucmembl (mabnuya 1 no3s. 13-14).

Mpnbop BbIBEAET Ha AUCNNEn NoslyvyeH-
HOe 3HayeHue KPYTU3Hbl 3NEKTPOLHON

XapakTepuctukn (B % OT TeopeTnvecko- YAYRX|

ro0 3Ha4YeHus1) 1 aBTOMaTUYECKN Nepen-
OEeT B pexum usmepeHus. B namstu
npubopa COXpaHUTCA paccyYUTaHHOe
3Ha4yeHne E;i 1 KpyTu3Hbl 3MeKTpoaHON
CUCTEMBI.

L
b
S
(
-
I g

[MepeyeHb BO3MOXHbIX OLWIMOOK M CNOCOOblI UX YyCTpaHEeHUs npuseneHbl B
pasgene 11.

6.1.6 NpoBepka NpaBUNLHOCTU NPOBEAEHUS rPagyupOBKU NPOU3BOAUTCA B
pexnve «USMEPEHUE».

[na atoro cnefyeT NpoOMbITb SNEKTPOAHYHO CUCTEMY, a Takke Tepmonar-
YUK UM TepMoMeTp 06eCcconeHHon BOAOW, OCYyLINTb husibTpoBarbHon byma-
ron 1 NOrpy3nTb UX B CTakaH C pacTBOPOM C U3BECTHbIM 3HayeHnem pH. lMo-
cne yCTaHOBMNEHNA CTabunbHbIX NOKasaHW cunuTaTb pesynbTaT N3MepeHns
aucrines.

Ecnn norpelHocTb namepeHnsa npesbillaeT gOMYyCTUMYO, criedyeT npose-
pUTbL rPagynpoBOYHbIE PACTBOPLI U NPOBECTN NMOBTOPHYHO rpagynpoOBKY.

YcTaHOBUTL 3MeKTpo U TepMoaaTtyuk B A4enky (4.4.3, 4.4.5).

6.2 padyupoeka npu u3MepeHUU roKaszameJsis aKkmueHocmu usu
KOHUeHmpayuu UoHo8 Hampusl

6.2.1 BapunaHThbl rpagymnpoBku npubopa npu namepeHnn pXxX nnm cX

B 3aBucuMMOCTM OT ycrnosuin nocriegyrowmnx namepeHnn pX unu cX mn tpe-
ByeMon nx TOYHOCTU NPUOOP MO3BOMSET NPOU3BOAUTL FPAAYMPOBKY MO OA-
HOMY, ABYM Ui TPEM rpagynpoBOYHbLIM pacTBOpaM.

pagynpoBKa No 04HOMY pacTBOPY HEe MOXeT ob6ecneynTb BbICOKOW TOYHO-
CTU n3mepeHun. Takaa rpagympoBKa MOXET MPUMEHSTbLCS, eCcrnin nocneayto-
LLINEe MN3MEPEHUS NMPOBOAATCSA B Y3KOM AguanasoHe (He 6onee + 1 pX oT 3Ha-
YyeHuss pX UCMNOSIb30BAHHOIO rpagyupoBOYHOIO pacTtBopa), rpaHuYHble 3Ha-
YeHUs1 KOTOPOro He NMpeBbIWakT 6 PX 1 NPU UCNOMb30BAHUM KCBEXUX» 3reK-
TPOOOB.

[‘papynpoBKa No Tpem pacTBopaM MPUMEHSIETCA, eCnun nocregywwme ns-
MepeHus nponssoanTca B WMpokoMm (3 n Bonee) gManasoHe 3HadeHus pX
aHanuampyemoro pacteopa (pasgen 1).
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pagyupoBKa No AByM pacTBopaM 3TO Hambornee 4acto NPUMEHSIEMbIN Y
peKoOMeHAYyEMbI BApUaHT rpagympOoOBKU.

p B cny4asix, He mpebyroujux ebICOKOU MO4YHOCMU u3mMepeHul, dornyc-

1 Kaemcsi emecmo npoeedeHuUs1 2padyupo8KU O2paHU4YUMbLCSs pedaKkmu-
poeaHueM KoopOuHam uU30MomeHuuasibHoli MOYKU 3J1eKmMpPOOHOU

cucmewmbli (7.2). lMpu amom mo2ym eeo0umbCSi:

e nacrnnopmHsble 3Ha4eHusi pX;, E;. (noepewHocmb cocmasum ~ 0,3 pX);

e JelicmeumersibHble (MoOJsly4YeHHbIe 3KCMepuMeHmarsbHO) 3Ha4YeHus

KOOpOUuHam u30nomeHyuasibHoOl MOYKU UCMOJIb3yeMolU 3/1eKmpPOoOHOU

cucmewmsbi (noepewHocmb cocmasum ~ 0,1 pX).

IMocne seoda amux de8yx 3Ha4yeHuli cnedyem nepelumu 6 Pexum usme-

peHusi Haxxamuem kHornku PEXKUM 6e3 npoeedeHusi 2padyuposku (7.2).

6.2.2 [ pagyvMpoBOYHbIE PacTBOpSLI

[na npoBefeHust rpagyvpoBKM HEOOXOOMMO MPUroTOBUTL OAMH, ABa UK
TPW rpagynmpoBOYHbIX pacTBOpa U OOAMH KOHTPOISIbHbIN. PekoMeHayeMble 3Ha-
YeHUs KOHLIeHTpaunn pacTBOPOB U METOLMKN UX NPUrOTOBNEHUA NMpUBELEHbI
B NpunoxeHusax b un B. lNpurotoBneHHble pacTBOpbLI B KONMYeCTBe 2 N 3anu-
BalOTCA B coOTBeTCTByoWMe 6adkn 12 (pucyHOK 4), npeasapuTenbHO Tuia-
TeNbHO NPOMbITblE 06eCCONEHHON BOAOW.

p He cnedyem npou3eodumb 2padyupoeky npubopoe no pacmeopam,
1 npu2omoeJsieHHbIM U3 crly4YalHbIX peakmueoe Heu3eecmHolU Keasiu-
¢ukayuu, mak Kak rnpu 3mom 603MOXHbI 3Ha4YumeJsibHble OWUbKU 8
cocmaee npu20moesieHHbIX pacmeopoa.
Temnepamypa npumMeHsieMbIX npu 2padyupoeke npubopa pacmeopos
domkHa 6bimb oduHakoeol (12 °C) u 65u3koli K memnepamype OKpY-
Xarouwel cpeldbl. [Jnss amoa2o pekomeHAyemcsi ebidep)xamb npuMeHsie-
Mble pacmeopbl 8 3aKpbimbix 6a4kax NMpPuU KOMHamHoOU memmnepamype
He MeHee yaca. Pa3Huua 3Ha4yeHull 2padyupO8O04YHbLIX pPacmeopoe
domkHa 6bimb He meHbuwe 0,3 pX.

6.2.3 NogrotoBka K rpagympoBke npubopa npu namepeHmnn pX nnm cX

[Mepen Hayanom rpagympoBKn pekomeHayeTca ybeanTtbCcs B TOM, YTO yCTa-
HOBJIEHHbIE B Npubope 3Ha4yeHUsa KoopauHaT M30MoTeHUManbHOM TOYKU CO-
OTBETCTBYIOT MacnopTHbIM AaHHbIM MPUMEHAEMOWN 3IEKTPOLHON CUCTEMBI.
[na atoro cnegyeTt BbINOMHUTL onepauun no 7.1 u, npn HeobxoanMmocTy,
onepauunu no 7.2.

[Mpw rpagynpoBke nogaBaTb rpagynMpoOBOYHbIE U KOHTPOSIbHbLIM pacTBOpPSLI
HY>XHO criegyowmm obpasom:

- Ha KPOHLWTENH 2 (pUCyHOK 4) ycTaHoBUTbL 6a4vok 1 ¢ pacTBOpPOM, 3aKaH4u-
BaloOLMNCS TPYOKOM 3 C perynmpyembiM 3a>KMMoM 4;

- 3aKpbITb BEHTUINb 15;

- oTCcoeauHUTbL TPYBKY 17, OT BXOAHOro WwTyuepa 6ayka ypoBHs 18;

- NpucoeanHnTb TPYOKy 3 K BXOAHOMY WTyLepy 6ayka ypoBHs 18;

30



(PBA.414318.002-02P3

- rojaya pacTBopa OCYLLECTBIIAETCA C MOMOLLBbIO PerysimpoBOYHOIO 3aXu-
Ma 4 TakK, 4ToObl B 6ayke ypoBHA 19 ypoBeHb pacTtBopa Oblfl NOCTOAHHbLIM U
Ha 5...10 MM HMWXe YPOBHS ApEeHaXXHOro OTBEPCTUSA.

6.2.4 Huxe npvBeneH NopsaoK rpagympoBku npubopa B pexume namepe-
HUA nokasaTenis akTUBHOCTU (KOHUEHTpauun) MOHOB HaTpusa Ans paboTbl B
avanasoHe pX (cX) ot 7,36 (10 mkr/am®) o 4,36 (1,0 mr/am®).

[(pagynpoBKa Ha Opyryx AnanasoHax U3MepeHusa OCyLLeCTBRSEeTCs aHano-
MYHO C NCMNOSIb30BaHMEM COOTBETCTBYIOLLMX MPagyNpOBOYHbIX PacTBOPOB.

[Mepen rpagynpoBKON HEOBXOANUMO BbINOMHUTL CreaytoLlee:

1) NpUroToBUTL PacTBOPbLI C MOKasaTefieM akTUBHOCTM WOHOB HaTpus:
pX=4,36 (cX=1,0 wmr/am®), pX=5,36 (cX=100 wmkr/am°), pX=5,66
(cX=50 mkr/am®), n pX=6,36 (cX=10 mkr/am°);

2) nponycTuTb Yepes3 rmapaBiNyecKylo cMctemy obecConeHHyo Boay, OT-
perynuposaB BeHTUriem 15 (pucyHok 4) pacxod BoAbl Tak, 4yTobbl B Dauke
ypoBHs 19 ypoBeHb pacTBopa Obifl NOCTOAHHLIM U Ha 5...10 MM HWXe YPOBHSA
ApeHaxHoro wTtyuepa. ObecneynTb NOCTOAHCTBO pacxoja BOLbl U paBHO-
MepHOe HacblLWeHNne aMMNaKoM;

3) No UCTeYEHUN 5 MUH. UBMEPUTb 3HadeHne pH Boabl B U3MEPUTESTbHOM
ayeunke (5.2). 3HayeHne pH pomkHa 6bITb 6onee 10,0. MNpu 3aHWKEHHOM
3HayeHun pH cnegyeTt yCcTpaHUTb NPUYKMHBI Henonaakm paboTbl rmapobrioka
(Tabnnua 1 nos. 8 — 10);

4) B pexume namepeHunsa yctaHosuTb kHornkon BbIBOP eguHuubl namepe-
HUst «pX» («gll»).

6.2.5 'pagyvpoBKka No ogHOMY pacTBOpYy

S HACTPOVKA S

O N

X

Haxumas Ha kHonky PEXXWUM, BbibpaTh

pexum «<HACTPOWUKA». Mpu aTom 3Hak 2 ;
«HACTPOUKA» Ha gucnnee HadnHaeT
MUraTb, @ Ha OCHOBHOM W [OOMOJSIHU- ( PE}K""j nnm

TEeNbHOM LIMPPOBOM rMorne Aucnnes co- IS
XpaHATCA pe3ynbTaTtbl TEKyllero mus- -
MepeHus. NERERX
LG,
e
ha Dl

[ns npedomepauwieHus cryyaiiHozo 3anycka pexuma «HACTPOUKA»

A 6x00 8 He20 npoucxodum MoJiIbLKO nocJsie Haxamusi KHonku BBO/L. Ecnu
kHonka BBO/] He 6bina Haxxama 8 me4yeHue 5 - 7 ceKyHO, npubop 803-
epawaemcsi e pexxum «M3MEPEHUE».
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HACTPOWKA

pX

HaxaTtb kHonky BBOJ. [locne aToro SIE
3Hak «<HACTPOUKA» npekpawiaetr mu- - U~

raTb W MWHOMUMPYETCS HENPEpPbIBHO. BBOD
Mpubop npeanaraet BbINOMHUTL rpa- . nnm
OYVPOBKY MO nepBoMy pacTtBopy. Ha

aucnnee mMuraeT 3Haudok, usobpaxato-
LMK CTakaH C undopon «1».

mg.'l

-..-
- -

I'padyupoeka no nepeomy pacmeopy Moxxem 6bImb rnpepeaHa Ha J1Il060m
amane Haxxamuem kHonku PEXWUM. Ecnu epadyupoeka npepbieaemcsi 00
3aHeceHus1 3Ha4yeHusi pH nepeoz2o epadyupoeoyHo20 pacmeopa, mo coe-
JlaHHble U3MeHeHus1 8 namMsimb npubopa He 3anucbiearomMcsi, a COXpPaHsi-
romcs napamempsbi npedbidyuwieli 2padyuposKu.

pud @

[na npoBefeHUs rpagyvpoBKM corracHo 6.2.3 no-

OaTb B M3MEPUTENbHYI SYENKY MeEpBbIA rpagympo- BBOA
BOYHbIN pacTBOp pX=6,36 (cX=10 mkr/am°®) (npwro-

Xenwue b). Haxatb kHonky BBO[.

° Ecnu mepmodamyuk K npubopy He NOOK/Ir04YeH, mo npubop npednoxum
1 eeecmu meKywyro memnepamypy pacmeopa epy4HYHo.

Ha pgucnnee npubopa oTobpakaeTtcs
paHee yCTaHOBJIEHHasi TemnepaTypa
pacTtBopa. Mnagwun paspsig temnepa- U
Typbl  muraetr.  Mwurawowmin  3HaK
«ASMEPEHWUEY, curHanusmnpyet o Towm,
yTo TpebyeTca namepmuTb TEPMOMETPOM
TemnepaTypy pacTBopa M YCTaHOBWUTb "
ee 3HayYeHne Ha gucnnee KHOMKaMu v, A BLIBOP ’*" ,I‘ Z“ °
n BbIBOP (5.6). Haxatb kHonky BBO[. TR A
[Mpn 3TOM yCTaHOBSIEHHOE 3Ha4yeHue
Temnepatypbl 6yaeTr 3aHeceHO B na-
MATb Npubopa.

HACTPOWKA

\7

BBO[

(430

° Ecnu mepmodamyuk k npubopy noodknroYyeH, mo onepayuu no esody
1 3HavyeHUs1 memMnepamypbl agMoMamu4yecKu rporycKarmcs.
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Mpubop nepexogut Kk namepeHuto 34C
9MEKTPOAHON CUCTEMbI, O YEM CUTHamNM-
3npyert MUratoLmm 3HaK
«ABMEPEHUE». Ha ancnnee npubopa
oToOpaxaeTcss W3MEPEHHOE 3HayeHue
OLC anekTpogHOW CUCTEMbI B MEPBOM
rpagynpoBOYHOM pacTBope, a Takxke
TemnepaTypa pacteopa. [lpu npogon-
XEHUN rpagyvmpoBku no ucredexHmm 0,5
obbema rpagynmpoBOYHOro pacTteopa, no-
Cne YCTaHOBIIEHUSI CTabMNbHbLIX MOKa-
3aHnn OLC 9nekTpoaHOMW CUCTEMbI
cnegyeT HaxaTtb kHonky BBO[.

\l/

B

R
O
XX

Mpnbop npeanaraeT BBECTU KOHLEHTPaLMIO (aKTUBHOCTb) rpagympoOBOYHOIO
pactBopa. Ha gucnnee otobpaxaetcs 3HadyeHne pX (cX) nepBoro rpagyu-
POBOYHOrO pacTBopa, UCMOSIb30BaBLUErocs npu nocrnegHen rpagynposke (B
nepBbIN pa3 — YCTAaHOBNEHHOE Npon3BoguTesniem npmbopa).

ana pX:

Mwuratowmn mnagwmnm paspag YUCreH-
HOro 3HayeHunsa pX yKasblBaeT Ha BO3-
MOXXHOCTb peaaktupoBaHus. Npn Heob-
XOOAMMOCTU cneagyeT OTpefakTupoBaTb

nin

HACTROHKA
'- -‘ ® '-’ p)(

O

HMe Ha Auchnee npu MOMOLLM KHOMOK
A, V » BbIBOP aHanornyHo npole-
Oype, ONUCaHHOM B M. 5.6.

YNCIIEHHOE 3HA4YeHne Npu NOMOLLM KHO- + 1l

nok A, ¥ n BbIBOP aHanornyHo npo-

ueaype, onncaHHom B . 5.6.

Ons cX:

Mwuralowmm 3Hak pasmMepHOCTU eauHWuL,

namepeHun cX (MKr/n, mr/n, r/n) ykasbl-

BaeT Ha BO3MOXHOCTb €ro peaakTupo- U

BaHus. [lpn HeobxogumocTn cnegyet ‘H H H
OoTpedakTMpoBaTb Pa3MepHOCTb, a 3a- @ QAR X u,}"g":
TEM paspsigHOCTb U YMCHEHHOE 3Hauve- + 1l

BbIBOP
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HACTPOWKA

pX

Haxate kHonky BBOJ. [lNpeobpasosa-
TeNnb 3aHeceT B MNamMsATb 3Ha4vyeHue pX .
(cX) nepBoOro rpagynMpoBOYHOro pacTBo- -2z

pa 1 NpegnoXuTt nepenTtn K rpagynpos- nnu
Ke no BTOpoMy pacTeopy. Ha gucnnee

MUraeT 3Ha4oK, nsobpaxarLwmin cTakaH
C undopon «2».

mg.-'l

-..__—-
- —_—

Yyeckol Quaz2Hocmuku npubopa o6 owubke npu pacyeme 3HavyeHusi E;

f Ha amom amane eo3mMo)xeH ebie0d coobujeHuUs1 cucmembl agémomMamu-
(ma6nuuya 1 nos. 12).

p Ecnu dns nocnedyrowux usme-

1 peHuli docmamoyHo apadyupos- TEETE o -y o
Ku no odHomy pacmeopy (6.2.5), _‘ _‘ L ’
Ha 3moM 3marie OHa Moxem ' ' ”
6bimb 3asepweHa. [ns 3mozo et =
cnedyem  Haxamb  KHOMKY N
lMpubop ebieedem Ha OJducnneu Unu
coxpaHeHHoe 6 naMsimu 3Ha4e-
HUe KPYmMu3Hbl 371eKmpodHoU s .
xapakmepucmuku (100 % om ‘ ’ ‘ “ ' ‘
meopemuy4ecKo2o 3Ha4yeHusi) U (G0 D,
nepetidem e pexxum usmepeHudl. - e

XN

6.2.6 [ pagyvpoBka no ABymMm pactBopam

p Ipadyupoeka no emopomy pacmeopy Moxxem 6bImb ripepeaHa Ha Jito-
1 6om amane Haxamuem kHonku PE>XUM. Ecnu epadyupoeka npepbiea-

emcsi do 3anucu 3Ha4deHusi pX (cX) emopo2o 2padyupo8O4YHO20 pac-
meopa, mo e namsimu npubopa coxpaHumMcsi paccHumaHHoe rnpu 2pa-
dyupoeke o nepe8omMmy pacmeopy 3Ha4yeHue E; u meopemu4yeckoe 3Haye-
HUe Kpymu3HbI 3/71eKmpOoOHOU XapakmepucmukKu.

Temnepamypa emopoz2o 2padyupoeoyHO20 pacmeopa He Gos/KHa om-
Jludambcsi om memmnepamypbl nepeo2o 6osiee yem Ha 2 °C.
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[Ana npoBefeHUs rpagyyvpoBKM corracHo 6.2.3 rno-
AaTb B U3MEPUTESBbHYIO A4ENKY BTOPOW rpagympoBOY-
HbIl pacTBop pX=5,36 (cX=100 Mmkr/om°) (npunoxe-
Hne b). HaxaTb kHonky BBO/.

BBOA

Mpubop nepexoant Kk namepeHuno 34C
9MEKTPOAHON CUCTEMbI, O YEM CUTHamNM-
3mpyeTt MUraoLnin 3HaK

«M3MEPEHUE». Ha ancnnee npubopa
oTobpaxaeTcd M3MEpPEHHOE 3HayYeHue
O[C aneKkTpogHOM CUCTEMbI BO BTOPOM
rpagyvpoBOYHOM pacTBope, a Takxke
Temnepartypa pactsopa. [lpn npogon-
XEHUN rpagyvmpoBku no ucredeHmm 0,5

BBO[

o

-
-
-
-

- |
{

HACTPOWKA

—
—

)

]
O
Dt

o
g

obbema rpagynmpoBOYHOro pacrteopa, no-
crne YCTaHOBIIEHUS CTaOWMbHbIX MOKa-
3aHM NoTeHumana 9neKTPooHOW CUC-
TeMbl criegyeTt HaxaTtb kHonky BBO[.

j Ha amom amane eo3Mo)xeH ebieod coobuleHuss 06 owubke, s03HUKwWeU

rnpu usmMepeHuu nmomeHyuasiaa 3neKmpodHoa cucmemMbl 0 MOPOM pac-
meope (mabnuua 1 nos. 13).

Mpnbop npeanaraeT BBECTU KOHLEHTPaLMIO (aKTUBHOCTb) rpagympoOBOYHOIO

pacTtBopa. Ha gucnnee otobpaxaeTtcs 3HavyeHne pX (CX) BTOPOro pacteopa,

NCronNb3oBaBLUErocs npu nocnegHen rpagyvmposke (B nepBbi pa3 — ycTa-

HOBMNEHHoe npoussoauTenem npudopa).

Onsa pX:

Mwuratowmn mnagwnm paspag YUCreH-
HOro 3HayeHunsa pX yKkasblBaeT Ha BO3-
MOXHOCTb peaaktupoBaHusi. INpn Heob-
XOOAMMOCTU cneagyeT oOTpefakTupoBaTb
YMCIIEHHOE 3HA4YeHMe Npu NOMOLM KHO-
nok A, V¥ v BbIBOP aHanorm4Ho npo-
Lueaype, onncaHHom B . 5.6.

nnn

BbIBOP

HACTPOHKA

-y e’ p)(
(C

A

H

nsa cX:

Mwuraowmn 3Hak pasmepHOCTU eauHUL
namepeHun cX (MKr/n, mr/n, r/n) ykasbl-
BaeT Ha BO3MOXHOCTb €ro penaktupo-
BaHusA. [lpn HeobxogumocTn cnepyet
oTpedakTMpoBaTb pas3MepHOCTb, a 3a-
TeM pas3psiAHOCTb M YMCIIEHHOE 3Haude-
HMEe Ha gucnnee npu rnOMOLLKM KHOMOK
A, V »n BbIBOP aHanornyHo npote-
aype, onucaHHom B M. 5.6.

e (O

nnn

BbIBOP

(6

e
LS
H

b
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HaxaTtb kHonky BBOJ.. lNpeobpasosa-
TeNb 3aHeceT B NamMsATb 3HadeHne pX .
(cX) nepBoro rpagynMpoBOYHOro pacTBo- -3z

pa 1 NpeanoXxnt nepenTn K rpagympoBs- nnm
Ke no TpeTbemMy pacTtesopy. Ha gucnnee

MUraeT 3Ha4oK, nsobpaxarLwmm cTakaH
C undopont «3».

HACTPOWKA

pX

HACTPOWKA

--.._-
- —_

/N

Ha amom amane e03MoxeH 8bie0d coobuieHusi 06 owubke npu esode
3Ha4vyeHusi pX (cX) emopo2o 2padyupo8O4YHO20 pacmeopa usiu owuboy-
HOCmMu pac4Yema 3Ha4eHusl Kpymu3Hbl 351eKmpodHol cucmembl (mabnu-
ua 1 nos. 13-14).

pud o

Ecnu ons nocnedyroujux usmepe-
Hul docmamo4YHO 2padyupoeKku
no deym pacmeopam (6.2.5-6.2.6),
Ha 3mMoM 3mare OHa Moxem

6bimb 3asepweHa. [na 3mozo e
credyem Ha)kamb KHOMKy
PEXUWM. [lpubop ebieedem Ha

ducniel coxpaHeHHoe 8 namsmu
3HaYyeHue KPymu3Hbl 3J1eKMpPoo-
HoOU XxapakmepucmuKu u nepel-
dem e pexxum usmepeHudl.
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A
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L
b
S
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6.2.7 ['pagyvpoBkKa rno Tpem pacrteBopam

i

I'padyupoeka no mpembemMmy pacmeopy Moxem 6bimb rnpepeaHa Ha Jito-
6omM amane Haxamuem kHonku PEXXUM. Ecnu epadyupoeka npepbieaem-
cs1 00 3anucu 3Ha4vyeHusi pX (cX) mpembe2o 2padyupo8o4YHO20 pacmeopa,
mo e namsimu npubopa coxpaHUmMcsi paccHumaHHoe npu 2padyuposke
rno nepeomy pacmeopy 3Ha4yeHue E; u 3Ha4yeHuUe Kpymu3HbI 3J1IeKmpPOooHOU
Xxapakmepucmuku, paccHYumaHHoe npu 2padyupoeke rno 0eym pacmeo-
pam.

/N

Temnepamypa mpembe2o 2padyupo8o4HO20 pacmeopa He OOJDKHa om-
Jluyambcsi om memnepamypbl Opya2ux 6osiee yem Ha 2 °C.

[Ans npoBefeHna rpagyvpoBKM cornacHo 6.2.3 ro-

AaTb B U3MEPUTENbHYIO A4elKy TpeTUn rpagynpoBoY- BBOA
HbIli pacTBOp pX=4,36 (cX=1,0 Mr/am*) (npunoxexue

B). Haxatb kHonky BBO[.

36



(PBA.414318.002-02P3

Mpunbop nepexogut Kk namepeHuto 34C
3NEeKTPOAHON CUCTEMbI, O YEM CUMHanNu-
3npyert MuratoLum 3HaK
«M3MEPEHUE». Ha oncnnee npubopa
oTobpaxaeTcad MW3MEpPEHHOEe 3HayeHue
O[C anekTpogHOM CUCTEMbI B TPETHEM
rpagyvpoBOYHOM pacTBope, a Takxke
TemnepaTtypa pacteopa. [lpn npogon-
XeHnn rpagympoBku no ucreveHun 0,5

HACTPOWKA

=

(
(

‘ E mV
A
O
Dl

°C

obbema rpagynmpoBOYHOro pacteopa, no-
Ccne YCTaHOBIEHUSI CTabMNbHLIX MOKa-
3aHUM NoTeHuMana 3neKTpogHOW Ccuc-
TeMbl cnegyeTt HaxaTtb kHonky BBO[.

A meope (mabnuya 1 nos. 13; 15).

Ha amom amane e03MoxeH 8bIe00 coobujeHusi o6 owubke, 603HUKWeU
npu usmepeHuu nomeHyuasa 3fIeKMpPooOHolU cucmemMbl 8 mpembem pac-

Ha aucnnee npubopa oTobpaxaetcs
3HayeHne pX (cX) TpeTbero rpagympo-
BOYHOro pacTeopa, UCMofb3oBaBLUErocs
npwn nocrnegHen rpagynmposke (B nepsBbIn
pa3 — yCTaHOBJIEHHOE NponsBoanTesiem
npubopa) u TemnepaTtypa pacTBopa.
Mwuraowmn mnagwmn paspsig 3HavyeHus
pX (eguHnubl namepeHna cX) ykasbiBa-
I0OT Ha BO3MOXHOCTb peaakTMpPOBaHUS.
Ecnu ncnonbayetcs gpyron pacTtsop, TO
3HayeHne ero pX (cX) crnegyeT BBECTU
BPYYHYO, TaK KakK 3TO OMNnUcaHO B MYyHKTEe
6.2.5.

BbIBOP

N
A

HACTPOWKA

xRy B
AT

Ha amom amane e03Mo)eH e8bie0d coobuweHusi 06 owubke npu esode

ua 1 nos. 13 - 15).

3HavyeHusi pX (cX) mpembe2o 2padyupo8o4YHO20 pacmeopa usu owuboy-
HOCmMu pacdema 3Ha4YeHUsi KPymus3Hbl 351eKmpodHol cucmembl (mabnu-

Mpubop BbIBeoeT Ha AUCNNER Nony4YeHHoe 3Have-
HME KPYTU3Hbl 3MNEKTPOOHON XapaKTEepPUCTUKU Ha
BTOPOM OTpe3ke rpagyupoBku (B % OT TeopeTude-
CKOro 3HayeHus) U aBToMaTUYECKU nepenaeT B pe-
XXMM n3MepeHuns. B namaTtn npubopa coxpaHuUTCS

pacc4nTaHHOE 3Ha4YeHune Ei n KPYTU3HbI 3J1eKTpoa-
HOW cUCTEMbI Ha 060unx y4acTKax rpagynpoBKN.
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[MepeyeHb BO3MOXHbIX OLIMOOK M CNOCOObl UX YyCTpaHEeHUs npuseneHbl B
pasgene 11.

6.2.8 NpoBepka NpaBuIIbHOCTU NPOBELEHNSA rPaayNPOBKU

[ns npoBepku NpaBUIIbHOCTU NPOBELEHUSA TPadyNPOBKN CrieayeT B pexu-
vme «MSBMEPEHWME>» BoccTaHOBUTL coeauHeHne BeHTUNA 15 (pucyHoK 4) ¢ 6ay-
KOM ypoBHsS 19 1 nponycTUTb Yepe3 rmapasBinyeckyto cuctemy obecconeH-
Hyto Boay B TedeHne 30 MnHyT. CornacHo 6.2.3 nameputb pX (CX) KOHTPOSb-
HOro pacTBopa, Hanpumep, pX=5,66 (cX=50 mkr/am®)10 mkr/am® (npunoxe-
Hue B). lNpu ncnonb3oBaHuUM pyyYHOU TepmokomneHcaumn (TP) BBeCcTn 3Ha-
YeHne TemnepaTypbl pacTBopa B COOTBETCTBUM C 5.6.

B cnyyae nonyyeHuss norpewHocTtn, npesblwakowen 0,15 pX
(11 mkr/am® gns aToro pacteopa), criedyeT NPOBEPUTb KA4YeCTBO rpagyupo-
BOYHbIX pacTBOPOB M MPOBECTU MNOBTOPHYIO rpasyupoBKY.

[na nepexofa K nsmepeHnam npodbl crieyeT CHOBa BOCCTAaHOBUTL COeanHe-
HMe BEHTUNA ¢ OOKOM MOAroToBKU MPoBbbl M NPONYCTUTL Yepes rnapasrvye-
CKyto cuctemy obecconeHHyto Boay B TeveHne 30 MUHYT.

7 KOHTPOIb U PEOAKTUPOBAHMUE NMAPAMETPOB 3JIEKTPOOHOW
CUCTEMbI

7.1 Konmponb napamempoe 371IeKmpoOHOU cucmemabl

. lMpu u3mepeHusix criedyem MOMHUMb, YMO O/ MoJlyYeHusi pe3ysibma-
1 moe ¢ HOPMUpPyeMbIM 3Ha4YeHUeM [102pPewHoOCmuU napamMempbl 3J1€K-
mpodHou cucmemsl (1), xpaHawuecsi @ namsimu npubopa 00/MKHbI 6bIMb
e npedesniax O0OMyCcKoe8 yKa3aHHbIX 8 rnacrnopmax Ha 3J71eKmpoobil.
Koumponb napamempoe 351eKmpoOHOl cucmemMbl UCMOJIb3yemcsi OJisi
onepamueHol Qua2HOCMUKU COCMOSIHUSI 3JIeKMpPOOHOU cucmeMbl U Ka-
Yyecmea npoeedeHusi 2padyupoeku.

Bxoa B pexum npocmoTpa N U3MeHeHUs
napameTpoB  3JIEKTPOLHON  CUCTEMBbI

MPON3BOANTCSH M3 PEXUMA N3MEPEHNSI. S Im=

Haxunmasa Ha kHonky PEXXWUM, Buibpath 1)
pexum «KOHTPOJIb». Mpu aToM 3HaK - - -
«KOHTPOJIb» Ha gucnnee HayvHaeT AR X
MUratb, & Ha OCHOBHOM W [OOMOMHU- el
TenbHOM LUMdPOBOM Momne Aucrnnesa co- - L

XPaHAKTCA pe3yribTaTbl TEeKyllero wmas-
MepEeHNA.

Ans npedomepauwieHusi cny4altiHo20 3anycka pexuma «KOHTPOJIb» exod e

A He20 npoucxodum MOJIbLKO rnocsie Haxamusi kHonku BBO/4. Ecnu KHonka
BBO/[ He 6bina Haxama e meyeHue 5 - 7 cek, npubop eo3epawjaemcs e
pexxum «M3MEPEHUE».
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Haxate kHonky BBO[. [locne aTtoro
3Hak «KOHTPOIJIb» npekpawaetr mu-
raTb U MHONUUPYETCHA HenpepbiBHO. Ha
ANCNnen BbIBOOUTCHA 3HAYeHWe Koopau-
HaTbl M30MNOTEHUManbHOM Toukn pX; (B
nacnoptax Ha 9nekTpoabl 3TOT napa-
meTp obo3HayeH kak pH;) komMBuHMpo-
BaHHoro pH-anektpoga. Ha Bcnomora-
TEeNbHOM LMGPOBOM nNosie gucnnes WH-
ANUMpYyeTCs HOMEP KaHana uamepeHus
(Ne 1 — anekTpogHas cuctema pH).

KOHTPOIb!

\___-
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pXi

=
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pH

Mpu kaxgom Haxatum kHonkm BBOQ
nocnegoBaTenbHO BbIBOAATCA 3HaA4ve-
HUSE  KOOpAMHAT  M30MOTEHUWNanbHOM
Toukn pXi, Eij n KpyTnsHa anektpogHown
cuctembl S npu 25 °C obenx kaHanos
N3MepeHusi, nocrne 4vero npudbop aBToO-
MaTUYECKN MEPEXOAUT B PEXUM U3Me-
peHus. [lpu npocmoTpe napamMeTpoB
9MEeKTPOAHON CUCTEMbI Ha BCroMora-
TeNbHOM UMGPOBOM Mosie AnCnnesa UH-
AMunpyeTcss HoMep KaHana n3MepeHus
(Ne 1 — anekTpogHas cuctema pH, Ne 2
anekTpoagHaa cuctema WU3MepeHus
HaTpus).

KOHTPOIb!

- (
(

KOHTPOIb!

ST (T

L o g X

.
*

pH

Mepexopq B pexum « ASMEPEHUE» Ha ntobom aTane MoXeT NpoM3BOaUTLCS

HaxkaTnem kHonkn PEXKUM.

7.2 PedakmupoeaHue napamempoe 3J1eKmpOOHbIX cucmem

Ha npeanpuatnn — N3rotoBnUTesNne B NaMdaTb npm6opa 3aHeCEeHbl NMPUHATbIE
Nno-ymMosn4yaHuo 3Ha4YeHnsa KoopanHat N30MnoTeHUnarnbHON TOYKN

e anekTpogHom cuctemnl Ne 1 pH — pX;=7,00; Ej=-25 mB; S,5=59,15 mB/pH;
e anekTpogHom cuctembl Ne 2 pNa - pX;=3,00; Ej=-40 mB; S,5=59,15

MB/pX.

/N\

lMpu ucnonb308aHuuU 371eKMPOO08 ¢ Opy2UMU 3Ha4Y€HUSIMU KOOpPOUHam

u3onomeHyuaabLHOU MOYKU ux credyem egecmu e npubop.
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HaXumaga Ha KHOMKy PEXAM, BuiOpath
pexum «KOHTPOJIb». lMpn 3TOM 3HaK
«KOHTPOJIb» Ha paucnnee HadvHaeT
MUratb, @ Ha OCHOBHOM W [OOMOJSIHU-
TeNbHOM LUMJPOBOM nore gucnsies co-
XpaHAKTCA pesynbTaTbl TeKyllero wus-
MeEpPEHUSL.

B KOHTPONb

pH
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Ana npedomepawieHusi crniy4yaluHo2o 3anycka pexuma «KOHTPOJIb»
8x00 8 Hez20 npoucxodum MoJibKO rnocsie Haxxamusi kHonku BBO/]. Ecnu
kHonka BBO/[ He 6bina Haxxama e me4yeHue 5 — 6 cek, npubop eo3epa-
waemcs e pexum «M3MEPEHUE».

HaxaTtb kHonky BBO[. [locrne aToro
3Hak «KOHTPOIJIb» npekpawaer Mmu-
raTb U MHONUMpPYETCA HenpepbiBHO. Ha
ancnnen BbIBOOUTCH 3HaAYeHMe Koopawu-
HaTbl M30MOTEHUMANbHOM TOYKM pPX;j
koMOMHMpoBaHHoOro pH-anekTpoga. Ha
BCNOMoOraTeflbHoM  UudpoBOM  rorne
aucnnes MHOMUMpyeTcsa HoMep KaHana
namepeHuss (Ne 1 — anekrtpogHasi cuc-
Tema pH).

KOHTPOIb!
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Ona n3MeHeHnst 3HauYeHun KoopauHaTt
M30MOTEHLUMANbHOM TOYKM OOHOW U3
9MEeKTPOAHbIX CUCTEM creayeTt, npu
NpocMoTpe 3HaveHuss pX; BbiGpaHHOro
KaHana W3MepeHns HaxaTb KHOMKY
BBOO v ygepxuBaTb e€e B Te4yeHue
1-2 cek.

KOHTPOIb!
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1-2 cexk.

KOHTPOIb!
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PedakmupoeaHue 3Ha4YeHuUuli KOOPOUHam U30MOMeHyuasbHOU MOYKU
npusedem K cé6pocy ecex 2padyupo8OYHbIX XxapaKmepucmukK, nosy4eH-
HbIX 8 pe3ynbmame nocsie0Hel 2padyupoeKu ebibpaHHO20 KaHasa u3-
mepeHusi. [loamomy 80 u3bexxaHue nomepu 0aHHbIX He peKkoMeHAyemcs
6e3 Heob6xo0umMocmu 8xo0UMb 8 3MOM PEXUM.

/N\

KOHTPOIb!

Ha pgucnnen BbiBOOAUTCS YCTaHOBJ1EH-

Hoe paHee 3HadyeHue pX; BblOpaHHOro
KaHana uamepeHud. NocnegHuin paspsag
yucna muraet. M3MeHATb MOXHO Ty
Undopy, KoTopad mMuraeT B AaHHbIA MO-
MEHT Ha pagucnnee. Bbibop paspsga
ocyuwiectengeTcsa kHonkon BbIBOP, a
yBeNMYeHne Unn yMeHbLLeHne undpbl —

kHonkamu Vv, A. lNpu 3aBeplieHnn pe-

OaKTUPOBaHUA crieflyeT HaXKkaTb KHOMKY
BBO[.

OO

pXi -'

-

nin

BbIBEOP .-
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Ecnu nocne 3asepweHusi pedakmuposaHusi 3Ha4eHusl pXj Ha)Kamb KHOI-
Ky PEXXUM (emecmo kHonku BBO/]), mo npubop nepetidem & pexum
«M3MEPEHUE». lMpu amom e namsimb npubopa 6ydym 3aHeceHbl Mpu-

HsAMbIe no-ymoJsiyaHuro 3HavdeHusi pXj, Ej u S ebibpaHHO20 KaHana u3me-

peHusi.

Ha pgucnnen BbIBOOUTCA YCTaHOBIEH-
Hoe paHee 3HadeHue E; BbIOpaHHOro
KaHana namepeHus. locrnegHum paspsasg
yucna mwuraet. M3MeHATb MOXHO Ty
undpy, KoTopas MuraeT B aHHbIA MO-
MEHT Ha paucnnee. Bbibop paspsna
ocywiectengeTca kHonkon BbIBOP, a
yBennyeHne Unm ymeHbollueHune umdpbl —

KHOMKamu v, A. MlameHeHne 3Haka npo-
N3BOOAUTCS MPU MUTAHUN BCEX YeTbIpex
pa3psigoB ymcna. Npn 3aBeplieHun pe-
OaKTUPOBaHUA crieqyeT HaxaTb KHOMKY
BBOA.

nIn

BbIBEOP

BBO[

)00

KOHTPOIb!

Ei .-

(0
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(
L

Mpnbop NpeanoXuTt BbLINONHUTL [pa-
OYVPOBKY BbIOpaHHOroO kaHana namepe-
HMa (6.1 unn 6.2), npudem rpagyvposka
kaHana namepeHus noHoB Na npepna-
raeTcs BbIMNOMHUTL B TEX eAuHuuax Us-
MepeHusi, KoTopble 6blnM Ha gucnnee
npubopa B MOMEHT BXOXOEHUS B PEXUM
«KOHTPOI/1b».

HACTPOWKA

pH

. -
- -_—

HACTPOWKA

. -
- -_—

/N

Ecnu nocne 3aeepweHusi peGakmupoeaHusi E; Haxamb kHonky PEXXUM
(emecmo kHonku BBO[) npubop nepetidem e pexum «A3MEPEHWUE».
lMpu amom e namsimb npubopa 6ydym 3aHeceHbl ycmaHOB8J/1IeHHOe 3Ha4e-
Hue KOopOuHam u30MomeHyuasbHOU MOYKU U meopemu4yecKkoe 3Ha4e-
Hue Kpymu3Hbl 3/71eKmpPOOHOU XxapakmepucmuKku ebibpaHHO20 KaHana
U3MepeHuUsl.

8 BPEMEHHAA OCTAHOBKA NPOLIECCA USMEPEHUA

I'Ipou,ecc |/|3mepeH|/u7| MOXET ObITb BpeéMEeHHO OCTaHOBJIEH C yAepXXaHnem

Tekywero 3Ha4deHus

Ha Agucnnee. [Ons 3Toro cregyet B pexume

«N3MEPEHUE» HaxaTtb kHonky CTOIN.
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Ha aucnnee racHeT 3HaK
«A3MEPEHUE» wn 3aropaeTtca 3HaK
«CTOIM». [llpouecc wusmepeHna npe-

KpallaeTcsd, Ha aucrinee BbIBOOUTCA pe-
3ynbTart W3MEpPEeHUs, TONyYeHHbIn B
MOMEHT HaxaTtus Ha kHornky CTOIN.

cTon

e  af

[Mpu Haxatnm Ha kHonky PEXWUM unsme-
peHne Bo306HOBNSETCA.

e  af

pH

9 PABOTA C BJIOKHOTOM

Mpn pabote B pexume «U3MEPEHUE» nonb3oBatento npegocraBrieHa
BO3MOXHOCTb UCMOSIb30BaHNSA 3MNEKTPOHHOro GroOKHOTa ANs 3anucu pesyrib-
TatoB namepeHun B 30 s4yeek onepaTMBHOW NAMATU U MNOCNEAYHLEro ux

npocMoTpa.

Nudopmauusa, 3anucaHHas B GIOKHOT, COXPaHSETCS Mocre BbIKITHYeHUs
npnbopa N MOXeT XpaHUTbCS B TeYeHME ANUTENBHOrO BPEMEHM.
Hannuyme GrnokHoTa nonesHo, Hanpumep, Npyu NpoBeaeHUn Cepumn n3Mepe-
HUIA B LLEXOBLIX YCMOBUSIX C NocneayoLlen obpaboTkon pesynbTaTtoB B flabo-

paTopuu.

9.1 NopsiOoK coxpaHeHUs1 pe3y/ibmamoe U3MepeHul

[nsi coxpaHeHnsa pesynbTaToOB B pPeXu-
me «USMEPEHUE» HeobxoouMmo KHOM-
ko CTOIN ocTtaHOBUTL Npouecc namepe-
HUs (8).
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HaxxaTb KHOMKy V. [0TOBHOCTb Npubopa K
COXpaHeHuIo pesyrnbTarta uHOuuupyeTcs
Ha aucnnee aHakoM « M |». Ha ocHoBHOM
none gucnnes CoOXpaHsaKTCA pesyrnbTa-
Tbl NOCNeAHEro N3MepeHusi, Ha BCMOMO-
raTenibHOM LMPOBOM MoOfe BbIBOAUTCS
HOMeEp S4eurKn, crneayollen 3a nocnea-
HEeW 3anoSIHEHHOW paHee.

©

M

A0

S
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bl e

pH
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HaxaTnem KHOMOK V U A MOXHO Bbl-
BpaTb Noby apyryto A4erky 6nokHoTa
ot 1 go 30.

nIn

©,

M

N

S

o T
R

pH

[Ana 3anucun pesynbtata U3MeEpeHUs B
BblOpaHHyl0 s4einiky GrnokHoTa cnegyet
HaxaTb KHonky «BBOM». lNMpubop aB-
TOMaTUYECKM NEPEXOAUT B  PEXUM
«A3MEPEHUE».

BBOA

A
A
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=
B
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(0

e  af

pH

A Ecnu siyelika He nycma, mo npedbIOywjul pe3ysibmam mepsiemcs.

Haxatnem kHonku PEXWUM moxHO 3a-
KOHYNTbL paboTy ¢ OGnokHoTom 6e3 co-
XpaHeHus pesynbTtaTtos. [Npubop nepe-
xoanT B pexum « AISMEPEHUE ».

U3MEPEHVE]

A
t
A

(

U
0
]
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e  af

pH

9.2 lNopsiGok u3esieqdeHuUsi pe3ysibmamoe UuaMepeHul

[Ona naeneyeHnsa pesynbTaToB B pPexu-
me «USMEPEHUE» Heobxoammo KHoM-
ko CTOIN ocTaHOBUTL Npouecc namepe-
HUs (8).

cTon

o
. 0
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DX

pH

HaxaTb KHOMKy A. [NMpubop nepexoguT B
PEXUM YTEHUA, NPU STOM Ha AuChNee UH-
anumpyeTes 3Hak «| R [» n Homep siuenkuy,
B KOTOpPYK ObINO npou3BeneHo nocnea-
Hee coxpaHeHne. Ha OCHOBHOM rnone
aucnness MHOUUMPYeTcs 3HadeHue pe-
3ynbTata MU3MEpPEHUs COXpaHeHHoe B
3TON AYeuKe.
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R
L
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HaxxaTueM KHOMOK V M A MOXHO Bbl-
BpaTb Nody apyryto A4erky 6nokHoTa 1) N
oT 1 po 30. Ha aucnnee BbIBOOAUTCS 3Ha- Unn " "' "‘
yeHue pH, pX, cX nnm mB, coxpaHeHHoe B . -
A4elike nof BblopaHHbIM HOMEPOM. @ Ne ,'_ " :"
Uepe3 HecKonbKO CeKyH HOMEp SYeuku :‘ L-‘ E o
racHeT 1 BbIBOAMTCA 3HAa4YeHWe Temnepa- ERIRA|
Typbl aHaNM3npyemoro pacteopa. R o
b
Ans BO3BpaTa B peXxnm ': O .
«M3MEPEHME» cnepyeT HaxaTb KHOM- Ll ()
Ky PEXKUM.

AN C
XA

3HaueHne JOC anekTpoaHOW CUCTEMBbI B 3NEKTPOHHOM OIIOKHOTE
coxpaHsieTca 6e3 yyeTa kaHana naMepeHus.
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10 TEXHUWYECKOE OBCIJTYXUBAHUE

10.1 O6cnyxueaHue npubopa

TexHu4eckoe obcnyxmBaHue npnbopa 3aknovaeTcs B cregyouem:

- MPOM3BOAMTb €XeOHEBHbIN OCMOTP rmapobroka, obpawas ocoboe BHMMa-
HWe Ha HopMarbHYH paboTy uHXXekTopa (4.4.7).

- He pexe OfHOro pasa B [Be Hefenu npous3BoanTb rpagyvpoBKy npubo-
pa,

- Mo Mepe HeoDXOAUMOCTU BOCMOMHATbL 3NEKTPONNT B KOMOBUHMPOBAHHOM
pH-anekTpoae 4 (pMCYHOK 5) pacTBOPOM XITOPMUCTOrO Kasus;

- MPW CHWXEHUM 3HavyeHna pH Npobbl B N3MepUTENbHOW SYenke HUXe O0-
NYCTUMOrO 3Ha4YeHUs], 3aMeHATb PacTBOP aMMmnaka B eMKOCTU 22 (PUCYHOK 4)
cornacHo 4.4.6.

- NPU BPEMEHHbIX OTKMNIOYEHUAX rMapobrioka He [onyckaTb BbICbIXaHWUS
NOrPYXHbIX YacTeun 3neKTpoaOoB;

- npu nepepbiBax B nogade npobbl oT 8 yacoB OO Headenu crnegyeT M3-
BneYb U3 A4ekn KOMBUHUPOBaHHbLIN pH-anekTpoa U HageTb Ha Hero 3alumT-
HbIn Kosnna4vok. 3anonHutb sadenky pactsopoM NaCl KoHueHTpaumen
102...10" monb/am®;

- npu bonee gnuTenbHbIX NepepbiBax crefyeT mssfedb M3 s4yenkn Na-
CENeKTUBHbIN N3MEPUTESNbHLIA 3NEKTPO U HadeTb Ha Hero 3aliUTHbIN Kon-
MayoK,  3anoSIHEHHbIM  PaACTBOPOM NaCl  KoHueHTpauuen 1072...
107 monb/am®, NPOMbITb SS4ENKY 06eCcCcofieHHON BOL4OW, pacTBOP aMMuaka u3
€MKOCTU 22 CrNTb.

10.2 O6cnyxueaHue 351eKMpPoooes
TexHnyeckoe obCcnyxnBaHne aNekTpoaoB NPOM3BOAUTCA B COOTBETCTBUN C
yKasaHUsiMM UX 3KCMnyaTaunoHHOM AOKYMEHTaLMUMN,

10.3 O4yucmka 2udpobsioka

B npouecce akcnnyataumMm Ha BHYTPEHHEN MOBEPXHOCTU rMApPaBiNYecKoro
TpakTa ruapobnoka MoryT oTnaratbCs pasfnyHble HepacTBOPUMbIE OCadKu, B
nepBylo oyepeab coeanHeHus xenesa. [Jna yoganeHus nogobHbIX OTIOXEHNN
pekoMeHayeTCcsl UCNofb3oBaTb NPOMbIBKY ruapobnoka 0,5-1% pactBopom
HCI.

lMponyckaHue pacmeopa HCI yepe3 syelKky ¢ ycmaHO8reHHbIM 8 Hel Na-
A CeNIeKMUBHbIM U3MepumersibHbIM 351eKmpooomM Hedormycmumo, m.K. 3mo npu-
eedem K 8bIX00y e20 U3 CMpOSi.
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[MpomMbiBKa OOMKHA BbIMONHATLCA B CriefyloLen nocneaosBaTenbHOCTU:

- NepeKpbITb MPOTOK NPO6bI Yepes A4YeriKy, 3aKpblB BEHTUMNb 15 (PUCYHOK 4);

- OTBUHTUTbL AepxaTenb 3 (pUCYHOK 5) n n3Bnedb Na-ceniekTUBHbIN 3reK-
Tpo4 BMECTE C BTYJIKOMN 8 1 pE3NHOBbLIM KOSbLIOM 2;

- QNEeKTpPo4 Ha nepuos NPOMbLIBKM AYENKUM peKoMeHOyeTCs MOMeCTUTb B
ctakaH4mk ¢ 0,01 M pactBopom TeTpabopaTta HaTpus (BydepHbIn pacTBop C
pH25=9,18);

- Hanntb 1000 mn pacteBopa HCI B emkocTb 1 (pyCyHOK 4) U yCTaHOBUTL ee
Ha KPOHLUTEWH 2;

- OTCOEauHUTL TPYBbKY 17 OoT wTyuepa 18 u TpybKy 6 OT eMKOCTM C aMMua-
KoM 22. 3adhmkcnpoBaTb TPYOKY 6 B BEPTUKASTbHOM MOSOXEHWUU;

- NpUcoeanHUTb TPYBKY KpbiwkM 3 K WwWTyuepy 18 6ayka yposHs 19;

- NpU NOMOLLM 3axmMma 4 oTperynvpoBaTtb nogadvy pacrteopa Tak, YTobbl B
B6auke ypoBHS 19 ypoBeHb pacTBopa Oblfl MOCTOAHHBLIM N Ha 5...10 MM HWXe
APEHaXHOro 0TBepCTUS;

- nocne TOro, Kak pacTtBOp KUCAOTbl ByaeT mM3pacxogoBaH, OTCOEANHUTb
TPYOKY KpbIWKN 3 1 yOpaTb eMKOCTb 1;

- nogcoeauHuTb TpYObKy 17 K wtyuepy 18 n nogcoeanHuTb TPyOGKY 6 K em-
KOCTU C aMMUaKoM 22;

- yCcTaHOBUTb Na-CeneKkTUBHbIN 3MEKTPOL B A4ENKY.

- OTKPbITb BEHTUNbL 15 1 oTperynuposBaTb nogadvy npobsol;

10.4 Oyucmka ¢hunbmpa

B npouecce akcnnyataummn moxeT 3acoputbcs punbtp 20 6ayka ypoBHSA
(pucyHok 4). B aTom crnyvae nponcxoamt HapyLleHne pasHOMEPHOro NpoToka
NpoObl Yepe3 BavyoK YPOBHS U AYENKY UK OTCYTCTBME NPOTOKAa. [MpombiBKa
AO0ITKHA BbIMOMHATLCA B CriefyloLen nocneaoBaTenbHOCTH:

- OTCOoeanHUTb TPYOKYy 17 OT KpaHa 15, Tpybky 9 oT 6ayka ypoBHA 19;

- YCTaHOBUTb Ha KPOHLUTENH 2 eMKOCTb 1 ¢ obecconeHHoOn BOAoOw;

- BCTaBUTb TPYOKY KpbILWKM 3 B ApPeHaxHbIn WTyuep 6advka ypoBHa 19;

- Np¥ NoMoLWM 3aXuMma 4 oTperynmpoBaTb nogady obecconeHHon Boabl B
6ayoK ypoBHS;

- nocrie NpoMbIBKK (pusibTpa BOCCTAHOBUTb rMapaBiiMdecKnin TpakT rmgpo-
bnoka.

Mpn HeobGxoaMMoCTK crefyeT BbIKpYTUTb M3 Bayka YPOBHA BXOLHOW LUTY-
uep 18, BblHYTb pPe3nMHOBOE KOJSbLO M ceTKy dunbTpa. lNpouynctnts U npo-
MbITb CETKY. YCTaHOBUTb BCE HA MECTO.
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11 ABTOMATUYECKAA OUATHOCTUKA NMPUBOPA. XAPAKTEPHbIE
HEUCINPABHOCTU U METOAbI UX YCTPAHEHUA

Cpasy nocne BKno4eHUss npubop npoBoauT camoTecTtuposaHue. lNMpn 06-
Hapy>XeHUNn HeucnpaBHOCTU npeobpasoBaTtenisi, HEUCNPABHOCTU 3NEKTPOLO-
HOM CUCTEMbI, a TaKXe, ecnn B npouecce rpagympoBku Obinv OoNyLUEHbI
owmnbkn, npmbop aBTOMaTMYECKM MHOMUMPYET owmnbky Ha aucnnee. Koabl
owmnbok nepeymncreHnsl B Tabnuue1.

[ns ycTpaHeHus owmnbok 1 Npu HeMcnpaeBHOCTM nNpubopa creayeT BbiNos-
HUTb pekoMeHaauuu, npuBedeHHble B Tabnuue 1. B cnyyae oTpuvyatenbHOro
pesynbTata HeobxoaMmo obpaTuTbCA Ha NpeanpuaTve NpomsBoasilee pe-

MOHT.

Tabnuuya 1

BHelwHee nposiBne-
BeposTHas MeTopg
HMe HencnpaBHoO- HeuncnpaBHOCTb
o npu4nHa yCTpaHeHus
CTEN N UX NPU3HAKN
1 2 3 4
HeucnpaBHOCTM M OLLNMOKN NPU U3MEPEHUSAX
Bbriok nutanmna He noa- | Noakno4YnTb onok

1 Tllpu BKIOYEHUN
npeobpasoBartens
HeT uHOuKaumMm no-
KasaHuNn.

MpeobpasoBa-
Tenb He BKMo4a-
eTcs.

knioyeH. He ycTtaHoB-
NeHbl UNU paspsKeHbI
3IEMEHTbI NUTaHUS.

nuTaHua He. YcTaHo-
BUTb UMW 3aMeHUTb
3neMeHTbl MMTaHnS.

HeucnpaBHocTb 6noka
nuTaHMa wnn coeau-
HUTENbHOro Kabens.

Ob6paTtuTtbes Ha
npeaonpuaTve,  npo-
N3BOASLLEE PEMOHT.

2 Noput

3HaK

HanpsikeHue aB-
TOHOMHOIO 1C-
TOYHMKA NUTaHUS

PaspskeHbl anieMeHTbl
ANTaHUS.

3aMeHUTb 3reMeHThl
MUTaHUA.

meHee 5 B.
3 lMpu nogkntoyer-
HOM TepmMopaTduke | YcTpauutb  06pbIB.
NCNPaBHOCTb blIB B LENMM Tepmo-
Ha gucnnee wWHAW- Tee njopaawa(l;(a OaGquMKa He ©PMO- | 3amermTs Tepmopar-
umpyetcs 3HaK pmoa : A : YUK.
«».

4 Toput «Ownbka,
«M mB»

Meperpyska no
Bxody. Hanpsixe-
HVe Ha BXxoae
BbIXOAWT 3a npe-
Aenbl gonycka
(MuHyC
23000...2000)
MB.

OOGpbiB B Lenu anek-
TPOOOB.

YcTpaHutb 06pbIB.

OnekTpoabl He norpy-
XEHbI B pacTBop.

[Morpy3snTtb 9nekTpo-
Abl B pacTBop.

BosgylwHble nysbipn B
3MNeKTpoae CpaBHEHUS
WM HapylleHne wucrte-
YeHusa anekTponuTa 13
Hero.

Ypanutb ny3bIpu.
Mpounctnto anek-
TPONMUTUYECKNN  KOH-
TaKT Kro4a, NPpOMbITb
ero B ropa4en soge n
3anutb KCI.
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[lpodomkeHue mabnuybi 1

1 2 3 4
O6bpbiB B  Uuenu
SMEKTPOLIOB. YcTpaHuTb 06pbIB.
Meperpy3ka pe- | OnekTtpoabl He no- | [Morpy3nTe anekTpogbl B
3ynbTata. [lony- | rpyXeHbl B pacTBOp. | pacTBop.
5 "opwuT | YeHHOe B pe3ynb- | BosoyuiHbie nysbipu i
«Owwnbka», mu- | TaTe pacyeToB | B 3nekTpoae cpae- Ypanute ny3sipu. [1po

raet «I1 pH (pX)
(mg/l)».

3HauyeHne pH (pX,
cX) BbIXOAMT 3a
npegensl  auana-
30Ha U3MepeHnn.

HEHUA NN Hapyule-
Hne ncrevyeHunA
ANeKTponnta n3 He-
ro.

YACTUTb ONEKTPONUTMYE-
CKMMA  KOHTaKT  Knou4a,
NPOMbITb €ro B ropsiyen
Boae n 3anutb KCI.

MpagyvpoBka npo- | MNpoBecTy NOBTOPHYHO
BeeHa HEBEPHO. rpagyvpoBKy.
Cbon B pabote
6noka nogrotoBku | [NMpoBeputb No 4.4.7.
npobbl.
3amMeHnTb pacTBop am-
6 MokasaHms pX VcTowenne  pac- pactsop

Muaka B eMKoCTUu 22 (pu-

N3MEHSAIOTCA MPU | MEeHbLL nycTu-
P © © Aaonyc HenpaBunbHaga rpa-
nameHeHmn  pX | Moro npegena. yMDOBKA H MpoBectn rpagyMpoBKy
(cX) npobbi. ynp P pH-kaHana.
KaHana.
HeuncnpaBHOCTb
3ameHnTe  KOMBUHMPO-
KOMOWUHNPOBAHHOIO .
BaHHbIN 3neKkTpos.
anekrpoaa.
OtcyTcTBME KOHTaKTa
HapyLweHuns B MpoBepnTb M BOCCTaHO-
B MeCTe MOAKmoye-
KOMMYTaLMOHHbIX BUTb KOHTaKT.
HUS ANEKTPOJOB.
uensax  AnekTpo-
1108 O6pbiB B Kabene | YcTpaHuTb 00OpbIB  Unu
' 3NEeKTPOo/oB. 3aMEeHUTb 3MeKTpo[,.
7 NokasaHus poA poA
OnekTpoa BbIHYT 13
npubopa  Heyc- | OTCyTCTBME  KOH- . . | lNpoBepnTb KOHTaKT C
. AYENKN NN B S4en-
TONYMBbI. TaKTa 9neKTpoAoB C aHanmaupyembim pac-
Ke OTCyTCTBYyeT pac-
pacTBOPOM. TBOPOM.
TBOP.
HeuncnpaBHOCTb OnekTpoa Bbien n3 -
3amMeHUTb HeucnpasHbIn
OQHOro U3 93rek- | CTpos unuM Bbipabo- aneKTpon
TPOAOB. Tan cBOW pecypc. '

8 OrcyTtcTBME ny-
3blpbKOB ~ aMMu-
a4yHoro napa B
Tpybke 16, npwu
3TOM BOAa B
TpybKe Tever.

PaspsikeHus, cos-
[AaBaeMOro MHXek-
TOpOM, HefocTa-
TOYHO NS nogkay-
KA amMMumaka w3
eMKoCcTn 22 (pucy-
HOK 4).

M3nnwHee konunye-
CTBO pacTBopa B
emMKocTn 22 (pucy-
HOK 4).

3anonHnUTb emMmKocTb 22
TakMM KONM4ecTBOM pac-
TBOpa amMmuaka, 4ToObl
YpOBEHb pacTBOpa B €M-
KOCTU ObIN BbilLIE HUXHE-
ro cpesa Tpybknm 23 Ha
20...30 mm.
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[lpodomkeHue mabnuybi 1

1

2

9 OrtcyTtcTBUE BbI-
AeneHnsa  nysblpb-
KOB BO3gyxa U3
Tpybkn 23 (pucy-
HOK 4) B pacTBop
ammMmuaka, npwu
aTOM B Tpybke 16
TeyeT Boda C ny-
3blpbKaMu.

HerepmeTnu-
HOCTb  CUCTEMbI
nogayn ammuaca.

HennoTtHoe 3akpbiTue
KPbILIKN eMKOCTN 22
(pucyHok 4).

[MpoBepuTb oOTCYTCTBUE
nepekoca YNNOTHK-
TENbHOW MPOKMagkM Ha
KPbILLKE EMKOCTW.

10 HepasHoOMep-

3acopeHne MHXeKTOo-
pa, W3MepuTenbLHoOmn
AYenKkn, noaBoaALmX
TpyboK unn wTyLe-

MpouncTnte nHxekTop 8
(pucyHok 4), un3mepwu-
TenbHyo a4enky 10 nnm
WwTyuepa,  NPOYUCTUTb
WNN 3aMeHuTb Tpyobkn 7
nnn 16. MNMpn Heobxoau-

30BaTesib ero He-

HOe ncrteyeHume pOB. MOCTU NPOn3BECTU
BOAbl M rma- y
(a)gnmqeiij; B ceon B paGoTe NPOMbIBKY rngpobnoka
Y rMapo6okKa. pacteopom HCI no 10.3.
TpPaKT ruapobnoka BosgywHble nysbipy | YoanuTtb  ny3bipyn  Ha-
nnm oTcyTCcTBME B Tpybke 7 (pPUCYHOK | gaBnvMBaHMeM nanbLa-
NCTeYeHus. 4). MW Ha TPYOKy 7.
Sacopehue  (punLTpa MpouncTntb punbTp Co-
20 6Ga4vka ypOBHS 10.4
(DUCYHOK 4). rnacHo 10.4.
MoBpexaeHne Tpyb6-
k1 6 (pUCYHOK 4). 3ameHuTb TpYOKy.
HeucnpaBHOCTU N OLLNOKMK, BbISIBNsieMble NpU rpagynpoBKe npubopa
B npubop BBeaeHbl | NMpoBepntb yCTaHOBMNEH-
Mpn wncnonb3oBa-
KOOpAMHaTbl  U30MO0- | Hble 3Ha4YeHUsa KoopAau-
HAM B KavecTBe . o
(AYNPOBONHOTO TEHUManbHOW TOYKM | HAT M30MNOTEeHUManbHON
He cooTBeTCcTBYylOWME | Todkn (7.1) n npn Heob-
11 lpeobpasoBa- | pactBopa pH oa- N
NPUMEHAEMON 3nek- | XoaUMOCTU  OTpedakTu-
Tenb HEenpaBWIbHO | HOr0O K13 paboumnx y
TPOAHOW CUCTEMBI. poBatb ux (7.2.)
onpegensietr  rpa- | aTanoHoOB no
. Owwunbka npu npuro- | icnpaButb OWKBKY w
AyMpoBO4HbIA pac- | TOCT 8.134- | T oBneHnn rpamyMpo- | NOBTOPUTL  rpasyMpos-
TBOp PH. 2004, npeobpa- paayvp P baaymp
BOYHOro pacTtsopa. KY.

NPABUIbLHO  OMpe- SneKTpov,q Bblpabo- | 3aMeHUTb 3nekTpog u
nensiet Tan CBOW pecypc Mnu | NOBTOPUTbL  rpagynpoB-
' HeucnpaseH. KY.
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OkoHyaHue mabnuubi 1

1 2 3 4

MpoBeputb ycCTa-
B npubop BBeOeHbl | HOBMEHHbIE  3Ha-
KoopaMHaTbl  U30MO- | YeHUs  KoopauHaT

TEHUManbHON  TOYKW | M30NOTEHLMANb-
PaccuMTaHHoe  3Hauenue | HE COOTBETCTByloLUNE HOM Toukm (7.1) n
12 FopuT E; NDW rpafyUpoBKe OnHO- NPYMEeHSeMOoi  anek- | npy Heobxoanmo-
«OwmnbKay, 0 U3 KahanoB oTnvdaeTes | TPOAHON cucTeme. CTM OTpeAaKkTmpo-

muraet «Ei»

OT BBEAEHHOro B npubop
6onee 4yem Ha 50 B

BaTb ux (7.2).

Owwunbka npu npuro-

Ncnpasutb owmnG-

TOBINEHUN Tpagynpo- | Ky “  NOBTOPUTb
BOYHOrO pacTBopa. rpagyvpoBKy.
nekTpon BblpaboTan | 3aMeHUTb  3Nek-
CBOM pecypc WUNn He- | TpO4 M MNOBTOPUTb
ncnpaBeH. rpagynpoBKy.
Mpn rpagyvpoBke 3Ha-
13 Topur | JeHve pH, pX nm cX %ﬁﬁ?ﬁif norBo.
«Oum%xa» nepeoro (BToporo) pac-| I/ICI'IOJF')Ib3OBa
yepe eTc;q TBOpa pasHO pH, pX wiw Eme’ npu rpagyv
MHprg s cX BTOpPOro (TpeTbero) oBKE op HOFCE) VI'D'¥O MpoBecTun no-
3HaﬂKOBU| pacTtBopa uUnn n3mMepeH- Fr)o >|<eﬂ acTBODA. | BTOPHYIO rpadyu-
Hoe 3HayeHne JC P pa. POBKY. 3aMeHuTb
9NEeKTPOagHON CUCTEMbBI B HesepHbin BBOA 3Ha- aneKkTpoa
nepeoM (STopom) pac yeHus. [MoBpexaeHa '
TBCF)) e aBHOp3Ha\-IeEI/HO pabouas membpaka
() 50 pBTg oM  (TpeTbem) N3MepUTenbLHOro
P P anekTpoaa.
pacTBOpe.
Owwnbka B npwuro-
Owwubka npu rpagynpoB- | TOBMIEHMM  pacTBO-
ke. lNapameTp S BbIXO- | pOB, Heucnpas-
lNpoBecTH no-
14 Ioput OVT 3a npegernbl Oonyc- | HOCTb 3SIeKTPOaOoB,
y BTOPHYIO rpagyu-
«Owwnbkay, |ka (meHee 53,2 nnn 6o- | gpyron TN 3nek-
) pOBKY. 3aMeHUTb
«S». nee 65,1 mB/pH; meHee | TpoooB, BBeEAEHO
9NeKTpoabl.
41,4 wnn 6Gonee 65,1 | HenpaBunbHOE
MB/pX npu 25 °C;). 3HayeHne Temnepa-
TYypbl.
15 lNoput Owwunbka B npwuro-
«Owunbkay, Mou  roaovvooske Na- | TOBT1€HWM  pacTso-
YyepepnyeTcs KapHanap r'?));ﬂsmpOBquble poB, ucnonb3oBa- | [lpoBecTu no-
HMe npu T n- | BTOPHYIO rpagyu-
MHAMKaLns pacTBOpPbl  UCMOJSIb30BaHbI o:Ke fe Torrc))aﬂgc OBi y pany
3HakoB He nocriegoBaTesibHO ?Bopa H P . p Y.
. €BEpPHbIN
. BBO 3HAYEeHUA.
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NMPUNOXEHUE A
(cripagoyHoe)

3HayeHus pH pabouux atanoHoB (FTOCT 8.134-2004)

Tabnuua A.1
0,05 0,05 0,025 monb/kr 0,01 K -
MOMb/KF |  MOnb/Kr HaTPUXU MOHOIMA- | MOJIb/Kr S
°C| kanum kanun | podocdpat + 0,025 | HaTpui rMAPOKCNA (Ha-
y CbILLEHHbIN pac-
TeTpaok-| rmapo- MONb/KI Kanun gu- | TeTpa- TBOP NpYt 20 °C)
canat dranar rmgpodpocar bopaTt
0 - 4,000 6,961 9,451 13,360
5 - 3,998 6,935 9,388 13,159
10 1,638 3,997 6,912 9,329 12,965
15 1,642 3,998 6,891 9,275 12,780
20 1,644 4,001 6,873 9,225 12,602
25 1,646 4,005 6,857 9,179 12,431
30 1,648 4,011 6,843 9,138 12,267
35 1,649 4,022 6,828 9,086 12,049
40 1,650 4,027 6,823 9,066 11,959
50 1,653 4,050 6,814 9,009 11,678
60 1,660 4,080 6,817 8,965 11,423
70 1,67 4,12 6,83 8,93 11,19
80 1,69 4,16 6,85 8,91 10,98
90 1,72 4,21 6,90 8,90 10,80
95 1,73 4,24 6,92 8,89 10,71

3Ha4veHus pH npu NpoMeXyTOYHbIX 3HAYEHNAX TeMMepaTypbl onpeaens-
HOTCA JIMHENHOW MHTEPMNONSAUMEN.
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XapaKTepucTUKu rpagyMpoBOYHbIX pacTBOPOB

NMPUNOXEHUE b
(cripagoyHoe)

3HayeHuns pX (cX) rpagympoBOYHbIX PACTBOPOB, NPUMEHSIEMbIX AN4 rpa-
AYyUpPOBKM Npnbopa, n pekoMeHayeMbIN HWXHUIA Npeaen 3HadveHus pH aHanu-
3MpyeMoro pacTtBopa B M3MEPUTENbHOW s4erke, Heobxoaumbi Ona HOp-
ManbHOro PYHKUMOHUPOBAHNA HaTPUN-CESNTEKTUBHOIO U3MEPUTESTbHOIO 3J1EK-
Tpoaa, NnpueeaeHsbl B Tabnuue b.1.

Tabnuuya B.1
Mpepen ['pagyvpoBOYHbLIE PACTBOPbI

MNoaAnanasox pH Ne 1 Ne 2 Ne 3 [MpoBepoYHbLIN

7,36 - 5,36 pX 6,36 pX 5’(31%8X ] 5,66 pX
(1-100 mkr/om®) (10 mkr/om®) P (50 mkr/om®)

9.75 MKr/gm”)

7.36 - 4.36 pX 6,36 pX 5’(31%8X 4.36 pX 5,66 pX
(1-1000 mkr/am®) (10 mkr/om®) MKT/ oY) (1,0 mr/am®) | (50 mkr/am®)

5,36 - 3,36 pX 8.00 5’(31%8X 3,36 pX ) 4,36 pX
(0,1-10,0 mr/om®) ’ e/ ) (10 mr/om®) (1,0 mr/am®)
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NMPUNOXEHUE B
(cripasoyHoe)

MeToauka npuroToBrieHUsi pacCTBOpPOB

B.1 AnnapaTtypa, maTepuarnbl U peakTuBbI:

Becbl nabopatopHble no NOCT 24104, 2-ro knacca TOMHOCTM C HanbOsb-
lwum npegenom e3sewumnsaHus 200 r.

Kon6bl MepHble cTeknsHHble 1000 1 2000 cm® (Tun 2-1000-2 1 2-2000-2 no
FOCT 1770).

Konbbl MepHble nonunponuneHoBble 1000 cm® (class B no
DIN EN ISO 1024).

MuneTtkn BMecTuMocTbio 10 cm® (Tun 3-1-2-10 FOCT 29227), 10, 20 n 200
cm® (Tun 2-2-10, 2-2-20 1 2-2-200 no MOCT 29169).

Pabounn aTanoH akTUBHOCTM MWOHOB HATpUsa B BOAOHbIX pacTBOpax
PO3AN-Na no TOCT P 8.641-2008 wnn dwukcaHan 0,1 H NaCl
(OCH MPTY 6-09-292) nnu Hatpun xnopuctbin NaCl (X4 TOCT 4233).

Booa obecconeHHas no OCT 34-70-953.2 ¢ yaenbHOWM 3neKTpuyeckom
npoBoanMocTbIo NMpu 25 °C He 6onee 0,1 MkCm/cMm.

B.2 [1ns npurotToBneHusi pacTBOPOB crieQyeT UCMonb3oBaTb BOAY C OAMNHa-
KOBbIM OCTaTO4HbIM COAEPXXaHMEM MOHOB HaTpus. [ns 3Toro pekomeHayeTcs
oTobpaTb napTuo 06eCcCoNeHHOW BOAbl B KAHUCTPY M3 MULLLEBOrO MOMNITU-
neHa B konnyecTBe 15 AM® 1 McNonb3oBaTb ee AMs NPUroTOBIIEHUS PacTBO-
pOB.

KaHucmpa domkHa 6bimb npedsapumernibHO mujamersibHO ommbima obeccorneH-
f j 5 Hou 8odou.

B.3 lNpurotoBrneHne ncxogHoro pacrteopa ¢ KoHueHTpaumen 2,3 r/om® Na*
(pPNa=1,11)

B.3.1 Npun ncnonb3soBaHun pabovero atanoHa akTMBHOCTM MOHOB HaTpuA B
BOoAHbIX pacTBopax POAU-Na npumeHsieTcsa rotoBbln pacTBop.

B.3.2 lNpwn ucnons3osanun dmkcaHana 0,1 H NaCl npurotoBneHue pactBo-
pa OCYyLLeCTBNAETCS B crieaytowen nocrnenoBaTenibHOCTHU:

- KONMMYECTBEHHO MEPEHECTU coaepXumoe ukcaHana B MepHy Konby
BMeCTMMOCTbIo 1000 cm?;

- HanuTb B konby (500-700) cm® obecconeHHoit Boabl (AonyckaeTcst npu-
MEHeHNe aNCTUNNIMPOBAHHOM BOAbI);

- [oBnTbCA NOMHOro PacTBOPEHUSA COMKN NepeMellnBaHMEM COOEPKMUMOro
Konobl;

- BNMUTb B KONOY obGecconeHHyo Boay, He gonueasa oo metkn 1..3 cm (go-
nyckaeTca npuMeHeHne ANCTUNNNPOBaHHOW BOAbI);

- TepmocTaTMpoBaTh Konby npu TemnepaTtype (20+1) °C He meHee 0,5 u.

- poBectn obbem pacTtBopa 0OECCOneHHOW BOAOW A0 METKU, 3aKpbiTb
NpoOKOM 1 TWaTeNbHO NnepemMeLlaTh;
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- NEPENUTb PacTBOP B CTEKIMSAHHYIO UNKU NOMMITUNEHOBYHO (Monunponune-
HOBYI0) EMKOCTb C MSTIOTHO 3aKpbIBaOLLENCA KPbILLKOW.

Cpok xpaHeHna pactBopa — He bornee 6 mec.

B.3.3 lNpn ncnonbsosaHnn conn NaCl npurotoBneHne pacteopa OCyLLEeCT-
BNsSeTCs B cneayrowen nocneaoBaTesibHOCTY:

- B3ATb HaBecky 5,85 r xnopuga HaTpus, npeaBapuTeNibHO BbICYLLEHHOIO B
TeyeHune (1-2) 4 npu TemnepaTtype 110 °C. MNomecTUTb HaBeCKy B MEpPHYIO
kon6y BMecTMMocTbio 1000 cm?;

- HanuTb B konby (500-700) cm® obecconeHHoit Boabl (AonyckaeTcst npu-
MEHEHWe ANCTUNNUPOBAHHOM BOAbI);

- [OBUTBLCSA NOSHOrO PacTBOPEHUA COMKN NepeMellnBaHUEM COOEPXKUMOro
KonoObl;

- BNUTb B Konby obecconeHHyto Boay, He gonueas 4o mMeTkn 1..3 cMm (go-
nyckaeTca NpuMeHeHne QUCTUNNNPOBaHHOW BOAbI);

- TepmocTaTMpoBaTh konby npu TemnepaTtype (20+1) °C He meHee 0,5 y;

- poBectn obbemMm pacTtBopa 0OecCconeHHOW BOAOWM A0 METKU, 3aKpbiTb
NpoOKOM N TWAaTeNbHO NepemMeLlaTh;

- NEPENIUTb pacTBOP B CTEKIMSAHHYIO UNU NOSIMATUNEHOBYIO (Monunponure-
HOBYI0) EMKOCTb C MSTIOTHO 3aKpbIBaKOLLENCH KPbILLKOW.

Cpok xpaHeHua pacteopa — He bornee 6 mec.

B.4 [lpurotoBneHne pactBopa C KoHueHTpauuen 10,0 mr/am®  Na*
(pPNa=3,36).

- oTobpaTb nuUneTkoir 8,7 CM°> MCXOAHOTO pacTBOpa KOHLEeHTpauuen
2,3 r/am® Na* (B.3) 1 nepeHecTn B MepHyto konby BMecTuMocTbio 2000 cm?;

- BNUTb B KONby obecconeHHyo Boay, He gonueas 4o Metkn 1.3 cm, 3a-
KpbITb NPOBKOM 1 TLWaTeNbHO NepemellaTb;

- TepmMocTaTMpoBaTh Konby npu TemnepaType (20+1) °C He meHee 0,5 y;

- poBecTn ob0bem pacTtBopa 06ecConeHHOM BOAOW OO METKW, 3aKpbiTb
NpoOKOM N TWaTeNbHO NepemMeLlaTh;

- NEPENUTb pPacTBOP B CTEKMSAHHYIO UNU NOMMITUNEHOBYIO (Monunponune-
HOBYI) EMKOCTb C MTOTHO 3aKpbIBAKOLLENCH KPbILLKOW.

Cpok xpaHeHua pactBopa — He bornee 3 mec.

B.5 [purotoBneHune pactBopa C koHueHTpauuen 1,0 wmr/am® Na*
(pX=4,36)

- oToBpaTtb nuneTtkon 200 cm® pacTtBopa ¢ KoHueHTpauuei 10 mr/am® Na*
(B.4) 1 nepeHecTu B MepPHyto konby BMecTuMocTbio 2000 cm®;

- BNUTb B KONBy obecconeHHyo Boady, He gonueas 4o Metkm 1.3 cm, 3a-
KpblTb NPOBKOM M TWwaTenbHO nepemeLlarhb;

- TepMmocTaTupoBaTk Konby npu Temnepatype (20+1) °C He meHee 0,5 y;
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- AoBectM obbem pacTBopa 06ECCONeHHOW BOAOW OO0 METKU, 3aKpbliTb
NpobKon 1 TWwaTenbHO NnepemMeLlaThb;

- NEepPeNniMTb pacTBOP B CTEKMAHHYIO UNU NOSIMITUNEHOBYIO (Monunponusie-
HOBYI) EMKOCTb C MSTIOTHO 3aKpbIBAKOLLENCHA KPbILLKOW.

Cpok xpaHeHust pactBopa — He 6onee 1 mec.

B.6 MpuroTtosneHune pacteopa 100 mkr/am® Na* (pX = 5,36)

mpebyem ebicokol akkypamHocmu. [lpu npuszomoeneHuu OO/mKHa UCMOb30-
8ambCs MOJIbKO MOSIusmuieHogas (nosunponuneHosas) rocyda. McknodeHue
cocmaernsem ruriemka, komopasi Moxem bbimb CMeKsiHHOU. Bcs npumeHsie-
Masi MepHasi nocyda 0o/mkHa bbimb muwamesibHO omMbima obeccosieHHoOU 80-
doli. He Oonyckaemcsi npuUKOCHOBEHUE pyKamMu K 4YacmsiM rocyObl, KOmMopble
KOHmMaKkmupyrom ¢ npu2omasniugaembiM pacmeopOM.

f MMpuzomosneHue pacmeopos ¢ KoHueHmpauueli 100 mk2/Om® Na* u meHee

- oTo6paTb nuneTtkon 10 cm® pacTBopa ¢ koHueHTpaumei 10 mr/am® Na*
(B.4) 1 nepeHECTU B MepHYI0 Konby BMecTUMOocTbio 1000 cm®;

- BNUTb B KONBy obecconeHHyo Boay, He gonueas 4o Metkn 1.3 cm, 3a-
KpbITb NPOBKOM 1 TLWaTeNbHO NepemellaTb;

- TepmMocTaTMpoBaTh Konby npu TemnepaType (20+1) °C He meHee 0,5 y;

- fJoBeCcTn oO0bem pacTBopa 0OecCOfeHHOM BOAOW OO METKW, 3aKpblTb
NpoOKOM N TWAaTEeNbHO NepemMeLlaTb;

- NEPENUTb pacTBOP B CTEKMNSAHHYIO UNU NOMMITUNEHOBYIO (Monunponune-
HOBYI0) EMKOCTb C MSTIOTHO 3aKpbIBaOLLENCH KPbILLKOW;

- AN nonyyeHust Heo6XoAMMOro KonmyecTsa pacTteopa (2 AM°) onepaumio
NpUroToBieHNs He0H6XOANMO BbIMOMHUTL ABaXAbl.

PacTBop XpaHeHUI0 He NOANEXUT.

B.7 MpuroTtoBneHue pacteopa 50 mkr/am® Na*(pX = 5,66).

- oToBpaThb NuUNeTKoit 5 cM® pacTBopa ¢ koHUeHTpaumeit 10 mr/am® Na* (B.4)
N NEePEHeCT B MEPHY!O Konby BMecTuMocTbio 1000 cm®;

- BNUTb B KONBy obecconeHHyo Boay, He gonueas 4o Metkn 1.3 cm, 3a-
KpbITb NPOBKOW 1 TLaTENbHO NepemeLlaTb;

- TepMocTaTupoBaTk Konby npu Temnepatype (20+1) °C He meHee 0,5 y;

- poBecTn obbem pacTtBopa 06ecConeHHOM BOAOW OO METKW, 3aKpbiTb
NpobKon 1 TwaTenbHO NnepemMeLlaTh;

- NepennTb pacTBOpP B CTEKMAHHYI UMM NONUITUIEHOBYO (NonMnponune-
HOBYH) EMKOCTb C NAOTHO 3aKpbIBAOLLENCS KPbILLKOW;

- ANS NONyYeHUst HeOBXOAMMOro KonmyecTBa pacTeopa (2 AM°) onepaumio
NpUroToBrEeHMss HeE06XOANMO BbIMOMHUTDL ABaXAbl.

PacTBop XpaHeHU0 HE NOANEXUT.

B.8 MpurotoBnenune pacteopa 10 mkr/am® Na*(pX = 6,36).
- oTo6path nuneTkoit 10 cm® pacTBopa ¢ koHUeHTpaumeit 1 mr/am® Na* (B.5)
W NepeHecTV B MepHyto konby BMmecTumocTbio 1000 cm®;
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- BNUTb B KONBy obecconeHHyo Boay, He gonueas 4o Mmetkn 1.3 cm, 3a-
KpbITb NPOOKOM 1 TWaTeslbHO NepemellaTb;

- TepmMocTaTMpoBaTh konby npu Temnepatype (20+1) °C He meHee 0,5 y;

- goBectM obbem pacTtBopa 0OeCCOneHHOW BOAOW OO0 METKU, 3aKpbiTb
NpobKon 1 TwaTenbHO NepemMeLlaTsb;

- NepennTb pacTBOP B CTEKMAHHYIO UM MNONUITUIEHOBYO (Nosnunponune-
HOBYH) EMKOCTb C NAOTHO 3aKpbIBaAKOLLENCS KPbILLKOW;

- ANS NonyYeHUs HeoBXOAMMOro KonmyecTBa pacTeopa (2 AM°) onepaumio
NpUroToBEeHUss HeOH6XOANMO BbIMOMNHUTL ABaXAbl.

PacTBop XxpaHeHUI0 He NOANEXUT.

B.9 lNpurotoBrneHne pacTBOPOB APYrMX KOHLUEHTpauun BbIMNOSTHAETCH aHa-
Norn4Ho, pasbaBneHmem paccymMTaHHOro U OTMEPEHHOro o6bemMa COOTBETCT-
ByloLLero pactsopa obecconeHHon sBogon. MNpu aTomM A0MKHbI cobnogaThes
npuemMbl 1 pekomeHgaunmn onvcaHHole B B.2 - B.8.
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Jnct pernctpauymm nameHeHum

Homepa nuctoB (cTpaHuL) Bcero Ne go- Bxoaswuin Ne
Nam nave- 3ame- aHHy- | NWCTOB Ky_MeH- conposoav- Mog- Hata
HeHHLIX | Hemmux | HOBEIX | nvpo- B [JOKY- Ta TenbHOro AOKy- | MWCb
BaHHbIX | MeHTe MeHTa 1 gata
1 Bce 27 PBA 19.05.06
0100
2 Bce 48 PBA 03.08.07
0105
3 Bce 53 r'PBA 15.05.09
0111
4 Bce 53 "PBA 12.01.10
0112
5 Bce 57 "PBA 02.04.13
0130
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