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pH-meTp pH-150MWU (ganee - npnbop) npegHasHayvyeH ans namepeHna no-
Kasarensd aKTUBHOCTU MOHOB Bo4opoaa (pH), OKUCNUTESbHO-
BOCCTaHOBUTeSbHOro noteHumana (Eh) n temnepatypbl (t) BOOHbLIX pacTBO-
POB 1 HENOCPEACTBEHHOrO n3MepeHus pH Msica n MConpoayKTOB.

Obnactb NpuMeHeHWA: Ona npoBefeHus u3MepeHun B riabopaTopHOU
NpakTuKe, a Takke Ana onepaTuUBHbIX N3MEPEHUN Ha NPeanpUaTUSX NULLEBON
MNPOMbILLIIEHHOCTU N B APYrMX OTPacrisiX NPOMbILLFIEHHOCTU, B TOM 4uchne, B
TennosHepreTuke.

OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKU, METOAMKA NOBEPKN U CBEOEHMS
no  rpagyvpoBke  npeobpasoBaTend  U3MOXEHbI B  dopmynspe
PBA.414318.00190.

1 YCTPOMCTBO U NPUHLMN PABOTDI
1.1 MpuHUMN paboTbl Nnpmnbopa

B ocHoBy paboTbl NONOXEH NOTEHLMOMETPUYECKUIA METOA U3MepeHusa pH
n Eh KOHTpONMPYeMoro pacTeopa.

[Mpn namepeHnn pH (unn Eh) pactBopoB MCMNonNb3yeTcs NepBuYHbIN N3Me-
puUTEnbHbIN NpeobpasoBaTenb - ANeKTPoAHas cnMcTema, CocTodLasa n3 name-
PUTENbHOIO 3NIeKTpoAa W 3NeKTpoda CpaBHEHUS. JTU 3MeKTpoabl MOryT
npencraBnATb coOboON Kak pasgesibHble YCTPOUCTBA, Tak U OblTb 06begMHEHDI
B 04HOM Kopnyce (KOMOUHMPOBAHHbLIN 31EKTPOL).

OneKkTpoaHaa cuctemMa, NorpyXeHHas B aHanuanpyembli pacTBop, passBu-
BaeT anektpoasmxywyto cuny (34C), nponopunoHanbHyl0 nokasaTento ak-
TMBHOCTWN MOHOB Bogopoda (pH) nnn COOTHOLLEHMIO KOHLIEHTpaUU OKUCHEH-
HOW 1 BOCCTaAHOBIIEHHOM (POPM pelOKC-CUCTEMBbI.

OOC anekTpogHOM CUCTEMBbI 3aBUCUT TaKkKe OT TemnepaTypbl aHanusupye-
Moro pacteopa. [nsa namepeHus temnepaTypbl U yyeTa ee BNUAHUSA Ha SeK-
TPOAHYHO cuctemy (TepMOKOMMEHCcaLMM) UCNonNb3yeTcs nepBuUYHbIN Npeobpa-
3oBaTesb - JaTyMK TemnepaTypbl, MOCTPOEHHbLIN HA OCHOBE TepMOope3ncTopa
(nanee — TepmogaTyKK).

[ns anekTpogHbIX CUCTEM, NMPUMEHSEMbIX ONS onpeaeneHns pH pacTso-
poB, CyLlecTByeT Touyka (3HadeHue pH) B koToponm ux SC He 3aBUCUT OT
TemnepaTypbl. 3Ta TOYKa HOCUT Ha3BaHWe N30MOTEeHUWanbHOM, a COOTBETCT-
BYlOLLME el 3HaYeHnsa «pXi» u «Ej» HasblBalOTCA KOopAMHaTaMy U3OMNOTEH-
umanbHoOn To4kn. Ha ocHoBe mamepeHHon BenuuuHbl S0C BTOPUYHBLIA npe-
obpasoBatensb (ganee — npeobpasoBaTerib) OCYLLECTBNAET pacyeT 3HaYeHns
pH no cneaytowen gopmyne:

pH = pXi — (E — Ej) / Ks * (54,1 + 0,198 1), (1)

roe E — usmepenHaa OOC anekTpogHom cuctemsol, MB;
pX; — KOOpAuHaTa U30NoTEHLMANbHOW TOYKN 3NIEKTPOAHON CUCTEMBI;
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Ei - koopAnHaTa M3onoTeHUuanbHOW TOUYKM SNeKTPOaHON cucTemMsbl, MB;

Ks - Oons, KOTOPYK COCTaBnseT peasribHad KpyTuU3Ha SS1IeKTPOLHOM Xa-
pakTEPUCTUKM OT TEOPETUYECKOro 3HayeHusd, pasHoro (54,1 + 0,198 t);

t — Temnepartypa pacTBopa, U3MepeHHaa npu MOMOLLKM TepmMogaTymka
NNy BBeAEHHas Bpy4Hyto, °C.

3HadeHue pH BbiBOAUTCA Ha gucnnen npeobpasosartens. Kpome aToro Ha
aucnnen MoryT BbIBOAUTLCA pesynibTaTthl namepenus 30C anekrpogHom na-
pbl 1 TemMNepaTypbl cpeapbl B eanHnLax MB 1 °C cooTBETCTBEHHO.

HoMuHanbHbIe cTaTU4Yeckne xapakTepucTukn npeodbpasosanus I0C anek-
TpogHOM cuctemMbl ONA wuamepeHus pH npueedeHbl B 2.6 dopmynsipa
PBA.414318.0010.

1.2 KoHcTpyKuus npubopa

Mpubop npeacraensetT cobom KOMMNMEKT, BKIIOYAOLWMN npeobpasoBaTerb,
6ok ceTeBoro NUTaHMa, TEPMOAATYMK U KOMOMHUPOBAHHbLIN anekTpod (Mnu
Habop M3 N3MEPUTENBHOIO ANEKTPOAA M ANEKTpoAa CpaBHEHNS).

[ns paboTbl B CTaUMOHAPHbBIX YCIOBUSX B KOMIMIEKT MOCTaBKM BXOOUT pas-
OOpHLIN LWITATMB C AepXaTernieM anekTpoaoB. KOHCTpyKuusa 1 nopagok cbopkm
LuTaTMBa NPUBELEHLI B €M0 PYKOBOACTBE MO AKCnsyaTtauum.

1.2.1 KoMBUHMPOBaHHLIN 3MEKTPOA UMEET CTEKIISIHHbIN KOpnyc AnameT-
poM 12 MM. B HMXXHEN ero YyacTu ycTaHoBreHa paboyasi MembpaHa, YyBCTBU-
TenbHas K MOHaM BoAopoda, npeacrasnstowas cobon wapuk na cneumarnb-
HOro ctekna. Hag wapukom BrnasiHa nopuctasl kepamuka, obecrneymBaroLlas
SNEKTPOSIUTUYECKUIA KOHTAKT MeXAy 3MeKTPONnnToM, 3annTbiM B 9NeKTpoa, U
aHanuaMpyemblM pacTBOpoM. BepxHsis 4yacTb anekTtpoga 3akaH4vyMBaeTcs
BTYJIKOW, N3 KOTOPOW BbIXOAUT Kabenb ¢ pas3beMoM A4 NOAKOYEHNS K Npe-
obpasoBaTento.

1.2.2 Tepmopgatumk T[J1-1000-06 npencraBnsieT cobon nycToTenbIn
CTEPXKEHb, U3rOTOBIIEHHbIV N3 HEPXXaBEIOLLIEN CTanun, BHYTPU KOTOPOro ycTa-
HOBNEH TepmoanemMeHT. M3 BepxHen 4acTu patyvka BbIXOAUT Kabenb C
pasbeMoM N4 NOAKNI0YEHUs K npeobpasoBaTento.

[Mpn paboTe gaTymMK yCcTaHaBNMBAETCS Ha LUTATUB BMECTE C 3NeKTpoa-
HOW CMUCTEMOM W MNOrpy>KaeTcs B aHanM3npyembld pacTBOp Ha rnyoOunHy He
MeHee 30 mm.

1.2.3 BblHOCHOW OnoKk ceTeBOro NUTaHus nNpefHasHadeH Ans paboThbl
npubopa OT ceTu nepeMeHHOro Toka. Bbrnok BbIMOMHEH B MiacTMacCoBOM
kopnyce.

[MnTaHne npeobpasoBaTtens oT Onoka nogaeTcs NocpeacTBOM MBKOro
LUHYpa co wTekepoM. [1pn NOAKYEHMM WITEKEPA B COOTBETCTBYOLLLEE THE3-
00 npeobpasoBaTtens aBTOHOMHOE NUTaHWE aBTOMAaTUYECKN OTKITIOYaETCS.
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1.2.4 KOHCTpYKTUBHO NpeobpasoBaTtenb BbINOSIHEH B NS1aCTMAacCOBOM KOp-
nyce (PUCYHOK 1).

1.MHe3no «6V...14V» - ana nogkntoveHnsa 6oka ceTeBoro NUTaHUS;

2. Pasbem «CPABH.» - onda noaknoveHns anekTpoaa CpaBHEHUS;

3. Pazbem «M3M.» - ona nogknoyYeHnss KOMOUHMPOBAHHOIO UK U3MepU-
TENbHOro aneKkTpoaa;

4. Pasbem «TO» - ANga NoaKtoYeHns gatymka temneparypbl;

5. XKnakokpucTtannnyecknum gucnneu;

6. [NaHenb ynpaBneHus;

7. KpbllwKa oTceka anemeHToB 6aTapen aBTOHOMHOIO UCTOYHUKA MUTAHUS.
PucyHok 1 - lNpeobpasoBaTtens pH-150MA

Ha nuvueBon naHenu pacnofnoXxeHbl )KVI,EI,KOKpVICTaJ'IJ'IVI‘-IeCKVIﬂ aucnnen un
naHesb ynpaBJiEHUA. Pa3beMbl Onsa noakoyYeHns BHELWHNX ANTEKTPUHECKUX
COeaNHEHUN pacnosioXeHbl C Topua npeo6pasoBaTenﬂ B BerHeIZ ero 4actu.

Ha 3agHen cteHke npeo6pasoBaTen;| HaxoamtTcAa OoTCceKk aBTOHOMHOIoO UcC-
TOYHUKA NNUTAHUA.
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1.2.5 PacnonoxeHne 3HaKoB U UMEPOBbLIX NMOMEN Ha XUAOKOKpUcTanmnude-
CKOM Jucrsnee nokasaHo Ha puUCyHke 2.

1 2 3 4 )

o i IO N N N BV
RO |

2 m ®

HacTtpoiika 7

W3mepeHwe ( l'l rr‘ (e
KoHTponb - | ’.‘ L‘ °C

Rl

1. CumBosnbl 0603HaYEeHNN NAapaMeTPOB ANEKTPOAHOM CUCTEMBI;
2. OcHoBHOE UnpoBOE None N3MepPSIEMbIX BENUYMH;

3. 3Hak aBTOMaTU4ecKkom guarHoCTUKn npubopa;

4. CunmMBONbI €ANHUL U3MEPEHNS;

5. 3Hak paspsiga 6atapeun nuTaHus;

6. 3HaK U3BNeYeHns N3 NamsaTu;

7. 3HaK py4yHOro BBoAa 3Ha4YeHUd Temnepartypbl;

8. BcnomorarternbHoe undpoBoe nose TemnepaTtypbl pacTeopa;
9. 3Hak 3anucu B NnamsiTb;

10. CumBoOsS HOMepa S4YenKkn NamsaTu;

11. 3Haku HOMmepa rpagyMpoBOYHOro pPacTBopa;

12. lMone pexumon paboThl.

PucyHok 2 - MHOrooyHKLUMOHanNbLHbIN gucnnemn

B npouecce ynpasneHna npnbopom MoxeT bbiTb M3MeHeHa (0TpenakTupo-
BaHa) Ta uMpa nnu 3Hak, Kotopas MuraeT B TEKYLLIMW MOMEHT Ha gucnree.
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1.2.6 lNaHenb ynpasneHuns
Ha naHenn ynpaBneHus pacrnofnoXeHbl CeMb KHOMOK, chnyXawux nns
ynpasneHus npnbopom.

BkntoyeHune/BbikntoueHmne npubopa.

BpemeHHasa ocTaHOBKa npolecca U3MEpeHUs C yaepxaHuem Ha
aucnnee TekyLlero pesynsTara.

Bbibop pexnma paboTtbl npudopa.

Bbibop eanHUL, 3smepeHusi B pexnmmMe n3amepeHus.
Bbibop paspsga M3MeHsieMoro 4micrna unu 3Haka npu pegaktmpo-
BaHUU (M3MEHEHNN) YNCNOBbLIX 3HAYEHUM.

HO,D,TBep)K,EI,eHVIe BBOAA AadHHbIX, Bbl6paHHOI'O pexunma, 3Haka Unn
YNCJTOBOIro 3Ha4YeHuUA.

YBenunyeHune ynucna
NN U3MEHEHME 3HaKa Nnpu peaakTMpoBaHNUM YNCIOBbLIX 3HAYEHUN.

N3BneyeHne COoOEepPXNUMOro d4eek OGnokHoTa Ha amcnnen.

YMeHbLUEHME Yncna

NI N3MEHEHME 3HaKa Npu pedakTMpPoBaHUN YNCNOBbLIX 3HAYEHUMN.
[MepeBoa npnbopa B COCTOSAHNE FOTOBHOCTU K COXPaHEHMIO
pesynbTaTa uamMepeHusi B BblIbpaHHOM a4yerke 6nokHoTa.

cnonb3oBaHue opraHOB yrnpasfeHus Npubopa B pasHbIX pexummax pabo-
Tbl NOAPOBHO ONUCbIBAETCA B Nocnenyowmnx pasgenax.

2 YKASAHUE MEP BE3OIMNACHOCTH

K paboTe ¢ npnbopom gonyckaeTcsa nepcoHar, U3y4ymBLUMIN HacTosiLee py-
KOBOACTBO, AEVCTBYIOLLME NMpaBuia aKkcnnyaTaumm afeKkTpoycTaHOBOK U npa-
BuUna paboTbl C XMMUYECKMMU peakTUBaMM.

Bo Bpemsi npodumnaktudeckux paboTt M pemoHTa npubopa HeobxoamMmo
GroOK ceTeBOro NUTaHMs OTKIOYNTD OT CETMU.

Mpn pabote c npubopom crieayet obeperaTb npeobpasoBaTernb U anek-
TPOAbl OT yAapOB, NOCKONbKY MHOIME AeTann B UX KOHCTPYKLUN U3rOTOBSIEHbI
N3 Xpynkux maTepuanos.

e IpU Napamempax nNuUMaroW,e20 HarnpspPKeHUss He coomeemcmeyruux
npueedeHHbIM 6 nyHkme 2.3 PBA.414318.0010;

e Ipu napamempax KOHMposupyemMou cpeldbl 8bIX00SWux 3a npeoesbl,
npueedeHHble 8 nyHKkme 2.5 NPBA.414318.00190, a makxe npu Hajau4uu e
KoHmposnupyemoli cpede eeuwjecme, CK/IOHHbIX K Obpa3oeaHur0 cmoulKux
omJioXKeHul Ha 3siekmpodax.

f He donyckaemcs akcnnyamauyusi npubopa:
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3 NOAroToBKA NMPUBOPA K PABOTE

3.1 PacnakoBKa

Mpn nonyveHun npubopa crnegyeT BCKPbITb YMNaKkoBKY, MPOBEPUTb KOM-
NNEeKTHOCTb U Y6eanTbCa B COXPAHHOCTM yNakoBaHHbIX U34ESUMN.

PacnakoBaHHbIN  nNpuboOp cnegyeT BblAepxatb Npu  Temnepartype
(20 + 5) °C n oTHOCUTENBLHOW BraXHOCTU He Bonee 80 % B Te4YeHUe He Me-
Hee 8 Yacos.

3.2 NoaroToBKa 3aNneKkTpoaoB K paboTe

MogrotoBka AJTIEKTPOOOB K pa60Te npon3soanTcA B COOTBETCTBUN C PEKO-
MeHOaunaMmn, N3roXXKeHHbIMU B NMacrnopTax Ha COOTBETCTBYHOLLME 3NTEKTPOAbI.

3.3 MNoaroToBKa NCTOYHUKOB NUTAHUA

[MnTaHne npmnbopa ocywlecTBnseTcs OoT ceTu yepes3 BSIOK ceTeBOro nuta-
HUS UM OT aBTOHOMHOIO UCTOYHMKA - YeTblpex anemeHToB Tuna A316 Ha-
npsbkeHnem 1,5 B.

[ns ycTaHOBKM 3aneMeHToB 6aTapen aBTOHOMHOIO UCTOYHUKA NMUTAHUSA He-
ob6xoanmo:

- BCKpbITb KPbILWKY 7 OTCEKa Ha 3agHen naHenu npubopa (pucyHok 1), ans
4Yero OTBEPHYTb BUHT KPEMMEHUs KPbILLKM OTCEKA;

- cobntogasa NnonsapHOCTb, YCTAHOBUTL 3NIEMEHTLI B OTCEK;

- 3aKpbITb KPbILLKY OTCEKa.

[ns paboTtbl npubopa oT 6510ka CeTEBOro NUTaHUS:

- BCTaBWUTb BUIIKY Dnoka ceTeBoro nntaHus B pasbemMm 1 (PUCyHOK 1);

- MOAKNKYMTb BNOK CETEBOro NUTAHUSA K CETU MEPEMEHHOrO Toka C HOMMU-
HanbHbIM HanpsxeHnem 220 B.

Mpn nogkntoyeHMn 6roka ceTeBoro NUTaHMst aBTOHOMHOE NMUTaHue aBTo-
MaTU4EeCKM OTKITHOHaeTCS.

3.4 MNoaroToBKa npubopa

KombuHupoBaHHbIn anekTpoa (Hanpumep, SCK-10603) cneayeT 3akpenuTb
B WTaTnBe 1 nogkniountb K rHe3gy «M3M.». [lonyckaeTcsa ncnons3oBaTb pas-
AEerbHYI0 9NEeKTPoaHYI napy, COCTOSLY U3 U3MEPUTESIbHOro 3fiekTpoaa
(Hanpumep, 3C-10601) u anekTpoga cpaBHeHus (Hanpumep, ACp-10103).
[Mpn aTOM 0Ba anekTpoAda 3akpennsaTcs B WTaTUBE, pa3beM Kabensa msme-
puUTEnbHOro anekTpoga nogknovaetcs k rHe3gy «M3M.», a anekTpoaa cpas-
HeHus K rHe3gy «CPABH.» npeobpasoBartens.

TepmogaTymK 3akpenuTb B LUTATUBE U NOOKITIOUNTD K rHe3ay « TOA».

o Tepmodamyuk, 8 060CHOBaHHbIX cilyvasix (Harnpumep, Npu e2o HeucrpagHo-
1 cmu) MO)XXHO He nNodko4ams K npubopy. Temnepamypa 8 3mMom criy4yae 880-
dumcsi 8pyYHYH.
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4 PABOTA C NPUBOPOM

4.1 BknioyeHue 1 BbIKnoYeHue npudopa

Ans BknoYeHns npubopa HaxaTb KHOMKY
BKINOYEHNs npubopa 1 yaepxueaTtb ee B
TeyeHune 1-2 cekyHA.

[Mpv BKMAOYEHUN Ha OuCnree KpaTkospe-
MEHHO BbICBEYMBAETCA HOMEpP BeEPCUM
nporpammHoro obecnedyeHns npubopa,
Hanpumep «v1.09», nocne 4yero npunbop
nepexoauT B PEeXUM U3MEPEHUN B TeX
euHuuax, KoTopble Obinn yCTaHOBMEHbI
Npv NpeablayLwem ero BbIKMYeHUN.

£
LS

=

B none pexumoB paboTbl Ha gucnnee
BbicBeynBaetTca 3HaKk «A3MEPEHUE».
Ha ocHoBHOM undpoBOM norse aucnnes
oTobpaxalTca pe3ynbTaTbl TEKyLIEero
n3mepeHusa™.

NN

Al

Pl
l (°C

W3mepenune

Ecnu numaHue npubopa ocyuje-
cmesissemcsi Om aeMOHOMHO20
ucmoy4HukKa, crnedyem npoeepums
cocmosiHuUe 3Haka pa3psida 6ama-
peu. Ecniu oH 2opum (Noka3aHoO Ha
PUCYHKe), MO 3/1leMeHmbI numaHusi
csiedyem 3ameHUmMb (3.3).

/N\

gL

Sl

U3mepenue -y e
puCl

(
L °C

[na BbIKITIOYEHNS npw6opa cnegyet Ha-
KaTb TY K€ KHOIMKY

* 30ecb 1 ganee Ha pUCYHKax, MOSICHAOLWNX Nopsgok paboTbl ¢ Nnpnbopom, npuBeLeHb
Cny4vanHble NokasaHus Ha gucnree, B pearbHbIX YCNOBUSX OHU MOTYT ObITb ApYrMU.
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4.2 Pexnmbl paboTbl npubopa

[Mpnbop nmeeT cnegytome pexmmsl padoTbl:

- <USBMEPEHME>» - ocHOBHOWN pexnm paboThl;

- «<HACTPOUKA» - rpagyupoBka npubopa (COBOKYMHOCTb onepaLmii no
AOBEAEHUIO MOrpeLlHoCTn n3MepeHnn pH-metpa OO HOPMUPYEMbIX 3HaYe-
HUR);

- <HACTPOUKA pX;» - rpagympoBka npubopa ¢ yTOYHEHWEM KOOPAMHAT
N30MOTEHLUMANbHON TOYKM;

- kKOHTPOIJIb» - KOHTpPONb N pegakTUpoBaHME NMapamMeTpoB 3NeKTpPoa-
HOM CUCTEMBbI.

5 NMPOBEAEHUE U3MEPEHUN
5.1 AamepeHue pH

HAnsi nony4yeHusi peaynbmamoe usmepeHuli pH ¢ HopmMupyeMbIM 3Ha4YeHU-
eM rozpewHocmu Heobxodumo npoeecmu 2padyupoeKky npubopa co-
a51acHo nyHkmy 7.4 unu, npu Heobxodumocmu, coa2s1acHO nyHKkmy 7.5.

Mocne BkMOYeHWs Npubopa aBTOMATH- (X
Yecku ycTaHaBnueaetcs pexum «U3- = =Y
MEPEHME>». B none pexumoB paboThbl ( ’-‘ -

Ha Aucnnee BbicBeuMBaeTcs 3Hak «WU3- Waeperme “C
MEPEHMUE». L X°C
Mpu HeobxoammocTu kHorkoi BbIBOP N
CrIE[yeT YCTaHOBUTE PEXUM U3MEPEHNI RN
«pH». Mpu 3TOM B MpaBoOM 4acTu Auc-

rres BbICBEYMBAETCA CUMBOI «pH». fraeperne 2 Cec

° lNpu u3mepeHusix pH cnedyem nNoMHUMb, YMO XxapaKmepucmuKu 3J1eK-
1 mpoOHOU cucmeMbl 3agUcsIm om memnepamypbl aHau3upyemMou cpeobil.
lMoamomy Ons yyema amol 3aeucumocmu (aeémomamu4eckol mepmo-
KoMmneHcayuu) npubopy Heob6xoduma uHgopmauusi O memnepamype
pacmeopa. Hauny4ywum eapuaHmom sierisemcsi aemomamu4ecKoe usme-
peHue memnepamypbl npu nomMowu mepmModamyuka (8 MOM wyucrie
ecmpoeHHo20 & 3siekmpod). B o060cHOB8aHHbIX cny4Yasix (npoeedeHue
MUKpOU3MepeHUl, HeucrnpasHOCMb mepmodam4yuka U m. I.) 3Ha4YeHue
memnepamypbl MOXem e800UMbCS 8py4YHyr0. B nocriedHeM criy4yae mem-
nepamypy pacmeopa onpedesissiom npu noMow,u mepmomMempa U 880-
dssm e npubop neped HavyasIoOM UsMepeHull coaslacHoO NyHKmMy 5.5.
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[MpOMbITE 3NEKTpOabl U Apyrve npuMeHaemble YyCTponcTea (Hanpumep, Tep-
MOZATYMK UM TEPMOMETP) OUCTUNNMPOBAHHOM BOAOMW, OCYLINTbL UX (PUNbT-
poBasnibHON Gymaron n norpysntb B aHanmsnpyemsblin pactsop. [pu ncnonb-
30BaHUM TepMmogaTtyumka rinyobrHa ero norpyXeHns B aHanmsanpyemblin pacteop
AomkHa 6bITb He MeHee 30 MMm.

[Mocne ycTtaHOBNeHUs CTaburbHbIX Noka-

3aHUM cynTaTb pe3ynbTaT namMepeHud C L'l’-. ’-'
,EI,VICI'IJ'IeFI U3mepenue " "
< °C

N

pud @

pud @

pud @

O6bI4HO 8peMsi ycmaHoeJIeHUs1 MoKa3aHull He npeebiwarm 3 MUH C MO-
MeHmMa noe2pyxeHusi 0am4yuKoe e aHanusupyemyro cpedy. OGHako npu
u3smMepeHuu pH cunbHOKUC/bIX U CU/TbHOW,EJIOYHbLIX Ppacmeopoes, a makxe
npu memnepamypax, 6nuskux k 0 °C epemsi ycmaHoeJslIeHuUs1 rnokKa3aHuul
Moxkem docmuzaamb 10 MUH.

UsmepeHuss pH xnebonpodykmoe u Msica npou3eodsimcsi 8 coomeemcm-
8UU C yKa3aHUSsIMU, U3JIOXEeHHbIMU 8 3KCr/lyamauuoHHOU OOKyMeHmauuu
anekmpoda 3CK-10616.

lNpasunbHocmb 2padyupoeku npubopa Heob6xo0uMo nepuoduvYecKuU npo-
eepsimb No 2padyupoeOYHOMY pacmeopy e coomeemcmeuu C IMyHK-
mom 7.6. B Havane akcnnyamauyuu npubopa usiu HOBbIX 3/1IeKMPOOoe
nposepky pekomeHdyemcsi npou3eolumb KaxOblli OeHb, maK KaK Xapak-
mepucmuku 351eKmpodoe Mo2ym u3MeHumscsi. B danbHeliwem npoeepka
0OoJIKHa npou3eodumbCsi He pexxe 0OHO20 pa3a 8 HedeJlH.

5.2 NamepeHue Eh

i

pud @

Ans ebinonHeHusi usmepeHul Eh dosmkHa ucnonb3oeambcsi a5ieKmMpoodHasi
cucmema, cocmosiwjasi u3 usmMepumesibHo20 pedoKc-asiekmpoda (Hanpu-
mep, 3PI1-101) u anekmpoda cpasHeHusi (Hanpumep, ACp-10103). Tak xe
MO)Xem ucrnoJsib308ambCsi KOMOUHUPOBaHHbIU PedoKc-3/1eKmpod (Hanpu-
mep, IOPI1-105). Yka3aHHbIe 351eKmMpoObl 8 KOMIMJIeKmM rnocmaeku He 8XO-
asim.

I'padyupoeka komnnekma npubopa npu usmepeHussx Eh He mpebyemcs.
lMposepka annekmpodoe npou3sodumcsi 8 coomeemcmeuu ¢ PeKoMeHoa-
UusiMu, U3JIOKEeHHbIMU 8 3KCrJlyamayuoHHOU OGOKyMeHmauyuu Ha coom-
eemcmeyroujue 351eKmpoobl.

[Mocne BkntoyeHus npubopa asBTOMaTU- 5
4YyeCcKkn ycTaHasnmBaeTcsa pexum «U3- - - -
MEPEHMUE>». B none pexunmoB paboThbl AR X

Ha aucrninee BbicBeyMBaeTca 3Hak «WU3- Mamepene -
MEPEHMUE». = X°C

11
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[Mpn HeobxogmmocTtn kHornkon BbIBOP
crnefyeT yCTaHOBUTb PEXUM U3MepPeHUN
«mV». [lpn aTomM B npaBon Yactn Auc-
nnes BbiCBEYNMBAETCH CUMBOM «MV>»,

BbIEOP

(0 A
AER

I

= (°C

WU3mepenne

[MpOoMbITE  9neKkTpoabl AUCTUINNPOBAaH-
HOW BOAOW, OCYLUUTb UX (puribTpoBanb-
HOW ©GymaroM u norpysntb B aHanusu-

A0

X

pyembi pacTtBop. [locrne ycTtaHOBNeHUs
CTabunbHbIX NOKa3aHUN CcYNTaTb pesysib- Hswepenne ':1 :‘°C
Tat N3AMepeHna ¢ aucnnes. -

5.3 UamepeHne 3[C

Pexnm msamepeHunm «mV», KpoOMe OMUCAHHOro B NyHKTE 5.2 namepeHus
OKUCINUTENbHO-BOCCTAHOBUTESNBLHOIO NoTeHUnana, MoXeT NCNofb30BaTbCS:

- anga nameperHuns S0C anekTpooHOWM CUCTEMbI C LIESIbl0 OLEHKW ee UC-
npasHOCTK (NO OTKITOHeHMO 3C OT HOMMHANBHOro 3HAaYEHUS);

- ANs NOCTPOEHUS rpagyvpoOBOYHOrO rpaduka n onpegesieHns no Hemy
KOHUEHTpaumn (nokasaTensi akTUBHOCTWN) pasfinyHbIX MOHOB MPU MUCMOSb30-
BaHMN MOHOCENEKTMBHbLIX 3SIEKTPOAOB B KayeCTBEe U3MEPUTENbHLIX (B KOM-
NMEKT NOCTaBKM HE BXOOAT).

5.4 A3amepeHune TemnepaTypbl
U3mepeHue memnepamypbl 803MOXHO MOJILKO 8 MOM cJjlyYyae, ecsiu K
npubopy nodkno4eH mepmMooamyuK unu KOMOUHUPOBaHHbIU 371eKMpPodad
CO 8CMpPOEHHbIM mepmodamyukoMm. Hanuyue mepmodamyuka npubop

onpedenﬂem asmomMamu4ecku.

[MomecTuTb TepMogaTyuk (MM KOMBUHU-
POBaHHbLIM 3MIEKTPO4 CO BCTPOEHHbLIM o
TepMoaaTymKkoM) B aHanmanpyemblin pac- _|_’_. ’_(
TBOp. lNocne yctaHoBneHna ctabunbHbIX

nokasaHuin cuyumTaTb pesynbTaT UaMepe- Hemepere '.'t 5°C
HUA ¢ aucnnes. -

e

|
1 UHepuyuoHHOCMBb mepmModam4uka He rnpeebiwiaem 3 MUH.

12
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5.5 Py4yHoun BBOA TemMnepaTypbl

/N\

nepamypbl, ycmaHoO8JIeHHOe paHee 8PYYHYH0.

Py4HolU ee800 memnepamypbl 803MOXXEH MOJILKO 8 MOM crly4Yyae, ecyiu K
npubopy He nodkn4YeH mepmodamyuk (onpedesisiemcss aemomamud4e-
cku). Ha ducnnee npu amom uHduyupyemcsi 3Hak {TP» u 3HayeHue mem-

na penakTnposaHmnda 3Ha4eHUA Temne-
paTtypbl cnenyet HaXaTtb OAHY U3 KHOMOK

VvV unn A. Ha gucnnen BblIBOOUTCA TPeEX-
3Ha4yHOe yucro TemnepaTtypbl. Mnaawmn
3HaK 4yucrna muraeTt, nokasbiBasi, YTO OH
MOXET ObITb NU3MEHEH.

=

n

9

Cooene
ANERN

[ I
LY

\

W3mepenmne /

°C

\

T

-~

Bbibopa paspsiga ymcna ocyulecTBngaeT-
Csl MocrneaoBaTesibHbIM HakaTMem KHon-
k1 BbIBOP.

BblIBEOP

pH

|
=

b g
DmCn

MamepeHme - wy
XU
i e

L

=
L ;,\':q”t:

MzmepeHHe

-

MaMepeHME -

P nf
b E#”C

- iy,

-

N3MeHATL MOXHO Ty UuUUdpy, KoTopas
MUraeT B AaHHbIA MOMEHT Ha Aucnnee.
YBenuyeHme unm ymeHblleHne npounsBo-

AONTCA COOTBETCTBYHOLLMMU KHOMKaMn VvV,
.

=

Jn

Cooene
ANERN

3
LY

/
~

U3mepenue

°C

\

I

-~

[lna 3aBepweHna peaakTMpoBaHus cre-
ayeTt HaxaTb kHonky BBOA.

BBOAO

() ©

O N

ANERN

puC i WS
n (°C

W3mepenune

Py4HoWn BBOA TemnepaTypbl NPOU3BOANTCA C AUCKPETHOCTLIO 1 °C.
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6 KOHTPOIIb U PEOAKTUPOBAHMUE MNAPAMETPOB 3JIEKTPOQHON

CUCTEMbI

6.1 KoHTponb napameTpoOB 3NeKTPOAHOMN CUCTEMbI

° Mpu usmepeHusix pH cnedyem noMHUMB, YMO OJisi MOJyYeHUsl pe3ysibma-
l moe ¢ HOpMUpyeMbIM 3Ha4YeHUeM Mo2pewHocmu napamempsnl 3J1€KMpPoo-
Holi cucmemsbi (1.1), xpaHsawuecss 6 namsamu npu6bopa Ao/mKkHbI 6bImb 6

npedesiax 0ONycKoe yKa3aHHbIX 8 rnacropmax Ha 371ekmpoldbl. B cny4ae,
ec/iu napamempsbl 351eKMPOOHOU cucmemMbl 8bIx00sIm 3a npedesibl 3Mux
donyckoe HeobxodumMo npoeecmu 2padyupoeKy npubopa coaslacHO pas-

Oena’7.

Haxumasa Ha kHonky PEXWMM, BbibpaTtb
pexum «KOHTPOJIb». lMpn aTtom 3Hak
«KOHTPOJIb» Ha Aaucnnee HaduHaeT
MUratb, a Ha OCHOBHOM W OOMNOSTHUTENb-
HOM UM(ppoBOM norne aucnnes coxpa-
HAITCA pes3yrnbTaTbl TeKyllero mnsmepe-
HK4.

Js
AR X

Xz

—KoHTponb —

Ans npedomepaweHusi cny4yaliHo2o 3anycka pexuma «KOHTPOJIb» exod e
He20 npoucxodum mMmOoJIbLKO rnocsie Haxamusi kHonku BBO[. Ecnu KHornka
BBO/] He 6bina Haxxama 8 meyeHue (5 — 7) cekyHO, npubop eo3epawjaemcsi 8

pexum «USMEPEHUE>.

HaxaTte kHonky BBO[. [locne 3aToro
3Hak «kKOHTPOIJIb» npekpawaeTt muraTb
N NHOUUMpyeTCca HenpepbiBHO. Ha guc-
nnen BbIBOAUTCS 3HAYeHWEe KoopauHaThbl
N30MNoTeHUManbLHOM ToYkKn pX; (B nacnop-
Tax Ha 3nekTpoabl 3TOT napameTp obo-
3HayeH kak pH;).

1lIIiii'

T

L

KoHTtponb

HaxaTtb kHonky BBO[L. Ha aucnnen Bbl-
BOOUTCA 3Ha4YeHne KoopauHaTbl U30mMo-

TeHumanbHomn Touku E;.

BBOA

(Ao
(W

KoHtponb

HaxaTtb kHonky BBO[L. Ha gucnnen Bbl-
BOOUTCA KPYTMU3HA ONEKTPOLAHOM CcucTte-
Mbl S npu 25 °C.

BBOAO

D
L

KoHTtponb

14
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Je e

HaxaTtbe kHonky BBO[L. lNpubop nepexo- BBOA 0
anT B pexum «<M3MEPEHUE».

WU3mepenne " .'

= (°C

° lepexod e pexum «U3MEPEHUE» Ha nobom amane Moxem Mpou3eo-
l dumbcs HaxXxamuem KHonku PEXXUM.

6.2 PenaktupoBaHue 3HaYeHU KOOPAUHAT U30MOTEHLUMaNIbHOW TOYKHN
3NEeKTPOAHOWN CUCTEMbI

3aBoacKkasa yCTaHOBKa KoopauHaT u3onoTeHumanbHon Toukn (pX;, Ej) coot-
BETCTBYET MaCMOPTHbIM 3HAYEHUSM 3NEKTPOAHOW CUCTEMbI, BXOASALLEN B
KOMMMEKT nocTtaBku npmbopa.

lMpu ucnonb3oeaHuu 3J1IeKMPOO08 C_Opy2UMU 3HaYeHUSIMU KOoOpOuHam
u3onomeHyuaabLHOU MOYKU ux credyem egecmu e npubop.

Haxumas Ha kHonky PEXWUM, BbiGpaTtb

pexnm «KOHTPOIlb». ﬂpM 9TOM 3HakK " .-‘ .- pH
«KOHTPOJIb» Ha pagucnnee Ha4dnHaet - - -
MUratb, @ Ha OCHOBHOM U OOMOSTHUTENb- S
HOM UM(ppoBOM none aucnnes coxpa- i ) -
HAKTCA pe3ynbTaTbl TEKyLIero mamepe- Kowmpon - L —°C

HUA.

Ans npedomepawieHusi cry4aliHo20 3anycka pexuma «<KOHTPOJIb» exod

A 8 Hez20 npoucxodum MOoJIbLKO nocJie Haxamus kHonku BBO/[. Ecnu KHonka
BBO/[ He 6bina Haxkama e me4yeHue (5 — 6) cekyHO, npubop eo3epawaem-
cs 8 pexxum «<M3MEPEHUE>.

Haxatb kHonky BBO[. [locne aToro pX. = -‘ n oH
3Hak «kKOHTPOIJIb» npekpawaeTt muraTb BBOD -

N MHONUMpyeTca HenpepbiBHO. Ha guc- . .
nnen BbIBOAUTCA 3HAYEHWE KOOpAUHATHI

KoHTtponb

N3onoTeHUnanbHoOM ToYkM pX;.

Ons un3amMeHeHus V3Haqu|/|17| KoopAauHaTt px,n >~ -‘ .-‘ oH
N30MOTEHUMaNbLHOW TOYKN creayeT, npu -
NPOCMOTPe 3HA4YeHUa pPXj HaxaTb KHOM- ’-‘ ’-'- ( '-'

ky BBO[l n yaepxueaTh ee B TedeHue
(1-2) cekyHA. (1-2)

15
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Bxo0 e pexxum pedakmupoeaHusi u3onomeHuyuaabHoOU MoY4yKku npueedem K

A cbpocy ecex e2padyupoeoYHbIx xapakmepucmuk. [Toamomy eo usbexaHue
nomepu OaHHbIX He pekoMeHOyemcsi 6e3 Heob6xodumocmu exo0umb 8
amom pexum.

Ha aucnnen BbIBOOUTCSA YCTAHOBMEHHOE
paHee 3HayeHune pX. llocrnegHun 3Hak U
yucrna mwuraet. M3MeHATb MOXHO Ty
undpy, KoTopasa MuraeT B AaHHbIA MO-
MeHT Ha gucnnee. Boibop paspsiga ocy-
wectendaetca kHonkon BbIBOP, a yBse-
NMyeHne wnn YyMmeHblleHne ungpbl — BbIGOP

KHonkamu Vv, A. [pu 3aBeplueHUn pe-

AaKTUPOBaHUA crniedyeT HaxaTb KHOMKY
BBO[.

N
NI

Ha aucnnen BbIBOAUTCSA YCTAHOBMEHHOE
paHee 3HadeHue E;. [locnegHun 3Hak
yucna wmuraet. WM3MeHATb MOXHO Ty U
undpy, KoTopasa MuraeT B AaHHbIA MO-
MEHT Ha aucnnee. Boibop paspsiga ocy-
wectendaetca kHonkon BbIBOP, a yBse-
NNYEHNE WNU yMeHblleHMe undpbl —

KHonmkamu V, A. MiameHeHue 3Haka npo- BLISOP
N3BOAMTCH MPU MUraHUM BCEX YeTblpex
paspsigoB unicna. lMpu 3aBeplleHUn pe-
OaKTUPOBaHUSA CreayeT HaxaTb KHOMKY
BBO/[.

SEIERe

Ny x
Tir

E X N

N v

(|
3
<

FIeRC

Mamu4ecku nepexodum 8 pexum 2padyupoeku (7.4).

Ecnu nocne 3asepweHusi pedakmupoeaHusi nocsedHe20 U3 napaMmempos
a71eKkmpoOHOU cucmembl Haxxamb KHonkKy PEXKUM, a He kHonky BBO/ npu-
60op nepelidem e pexum «<M3MEPEHUE». B amom cny4yae e namsimu npu-
6opa coxpaHumcsi ycmaHo8J/IeHHOoe 3HayeHue KOOpOuHam u30MomeHyu-
albHOU MOYKU U meopemu4yeckoe 3Ha4yeHue Kpymu3Hbl 3/1eKmpoOdHOoU Xa-
pakmepucmuku.

Ecnu kHonky PEXXUM Haxamb nocne 3aeepweHusi pedakmupoeaHusi 3Ha-
yeHus1 pX; npubop nepelidem e pexum «M3MEPEHUE». B amom cry4yae 8
namsimu npubopa coxpaHumcsi ycmaHogJIeHHoe rnpousgodumesieM 3Haye-
Hue KoopOuHam u3ornomeHyuasibHOU MOYKU U meopemu4yecKkoe 3Ha4YeHue
KPYMu3HbI 3/71eKMPOOHOU XxapakmepucmukKu.

i‘} Mocne usmeHeHus1 KOOPOUHamM u3onomeHyuanbLHolU moyku npubop aemo-

16
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7 TPAOYUPOBKA MNMPUBOPA

pagyvpoBKa 3TO COBOKYMHOCTb Onepauui No AOBEAEHUHD MOrpeLlHOCTU
n3mepeHuin pH-meTpa 40 HOpMUpyeMbIX 3HavyeHu. pagympoBka npubopa
NPOM3BOANTCH NEPUOANYECKM, a TaKKe B CMeayoLLMX CriyYasx:

- Npuv 3ameHe U (Mnn) nepes3apsake aNeKTPoaoB;

- Mpw nony4yeHun npubopa U3 peMoHTa Unm nocne AnUTenbHOro XpaHeHus;

- NPV BO3HWKHOBEHNM COMHEHMI B JOCTOBEPHOCTM Pe3yNbTaToB U3MEPEHUI;

- MpW NepuoanYeckoM KOHTpore.

7.1 N'papyvpoBOYHbIe pacTBOpPbI

pagyvpoBka npubopa AoSmKHa NPOU3BOAUTBLCA MO rPagyupoOBOYHbLIM pac-
TBOpaM, B KayeCTBEe KOTOPbIX PeKOMeHOyeTcs NpuMeHATb BydepHble pac-
TBOpPbI - paboune atanoHbl pH 2-ro paspsaga no NOCT 8.135-2004 (panee -
pacTBOpbI) CO 3HaYeHnamMu pHys: 1,65, 4,01, 6,86, 9,18, 12,43. TemnepaTtyp-
Has 3aBMCUMOCTb 3HadYeHun pH aTnx pacTBopoB (nNpurnoxeHne A) 3anoxeHa
B namsATb npubopa. [Mo3aTomMy npuv MCNoNb30BaHUM YKa3aHHbIX PacTBOPOB
Npubop B npoLecce rpagympoBKn aBTOMaTUYECKN onpeensdeT BblOpaHHbLIN
pacTBOpP M BbIBOOUT €ro 3HadeHne Ha aucnnen. ITo rno3BOSiSeT YNpoCTUTb U
YCKOPUTb NpoLIeCC NpOoBeAeHUs rpagynpoBKMU.

Ana npurotoBneHus 6ydepHbix pacTBOPOB C onpeaeneHHbIMU 3HaYeHUs-
MU pH BbinyckaloTca ctaHgapT-TuTpbl. MeTtoguka npuroToBreHns pacTBoOpOB
npuBeaeHa Ha yrnakoBKe.

[lonyckaeTtca npuMeHeHne rpagympoBOYHbLIX PaCTBOPOB C APYrMMu 3Ha4e-
Huamm pH. OgHako B 3TOM criydae nonb3oBaTento npuaetcs BBOAUTb UX
3Ha4yeHnsa pH Bpy4HY!Io.

[Mpwn BbIGOPE rPagynpPOBOYHbIX PAaCTBOPOB PEKOMEHOYETCA NpuaepXxmeaTtb-
Csl TAKoro npuHumna, 4Tobbl X 3HavyeHust pH oxeaTtbiBanu gnanasoH pH aHa-
nmManpyemMblx pacTBopoB. PasHuua B 3Ha4yeHuax pH y rpagympoBOYHbIX pac-
TBOPOB [OJ/MPKHA ObITb HE MeHee eauHuubl. TemnepaTypa rpagynmpoBOYHbIX
pacTBOPOB A0MKHa ObiTb oAnHaKoBoW (+2 °C) U NOCTOSHHOMN.

[Anga CHWXeHUA NOorpelHoCcT U3MepeHUn peKkoMeHOyeTCca rpagynpoBKy
OCYLLEeCTBNATb Mpu Temnepartype ONu3Kon K TemnepaTtype aHanmsnpyembix
pacTBOPOB.

He cnepyeT npousBoanTb rpagyvpoBKy nNpubopoB nNo pacTtBopam, Npuro-
TOBJIEHHbLIM U3 ClNy4YanHbIX PeakTUBOB HEM3BECTHOM KBanudukaumm, Tak Kak
NpU 9TOM BO3MOXHbI 3HAYUTENbHbIE OLIMOKM B 3HA4YeHUU pH NpUroToBIieH-
HbIX pacTBopoB. Cneagyet uMeTb B BMAY, YTO MPU MHOTOKPATHOM MCMOMb30-
BaHMM OOHOM N TOW XXe Nopuum pacTBopa MOXET MPOU3OUTU M3MEHEHUE ero
pH 3a cyeT BHeceHUs criydamHbix npumecen. [1oaToMy He pekoMeHayeTcs
NMOBTOPHOE UCMOSb30BaHNe pacTBOPOB Mpu rpagynpoBke npmnbopa.
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7.2 BapuaHTbl rpaaympoBKU

B 3aBucMMOCTM OT ycnoBuir nocnegylowwmx namepeHnn n tpebyemom mx
TOYHOCTW NpUBOpP NO3BONAET NPOU3BOAUTL FPadyMpPOBKY MO OAHOMY U3 cre-
AYOLWMX BApUaHTOB:

- 0 04HOMY rpagyupoBoyHoMy pacteopy (pexum «HACTPOUKA»);

- 0 ABYM rpagympoBoYHbIM pacteopaM (pexum «HACTPOUKA»);

- N0 ABYM rpagympoOBOYHbIM pacTBOpaM C YTOYHEHWEM KOOpAWHAT M30ro-
TeHumanbHom Toukm (pexnum «HACTPOUKA pXi»).

pagyvpoBKka N0 OAHOMY PacTBOPY HE MOXeT 0becnevnTb BbICOKON TOYHO-
CTN N3MEPEHNN B LUMPOKOM AmanasoHe pH. Takada rpagympoBka MOXeT npu-
MEHSATLCS, ecnun nocreayLlme nsmepeHus NpoBoaaTcs B y3kon obnactm pH
(He bonee = 1 oT 3Ha4YeHUs pH, NCNONL30BAHHOIO rPagyMPOBOYHOIO PacTBO-
pa), N NP1 UCMNONb30BaHNN «CBEXNX» 3NTEKTPOAOB.

‘pagyvpoBka No ABYM pacTBopaMm 3TO Haumbornee 4acTo NPUMEHSIEMbIN U
pekomMeHayeMbl BapuaHT rpagymposkn. OHa obecnevmBaeT nornyveHue pe-
3ynbTaToB U3MEPEHU C HOPMUPYEMOW MOrPELLHOCTLIO U MOXET NPUMEHSTb-
cs Ans 60MbLWNHCTBA PYTUHHBLIX aHanM3oB, NPOBOAUMbBIX MPU KOMHATHOM UK
NOCTOSAHHOM TemnepaType.

pagyvpoBKY C YTOYHEHMEM KOOpAWHAT M30MOTEHUMAarbHOW TOYKWU 3rieK-
TPOOHOMN CUCTEMbI PEKOMEHAYEeTCH NPOBOAUTL B TOM Criydae, ecnu npu no-
cnefylowmnx namepeHusix byayt aHanmsnpoBaTbCs pacTBOpbl, TeMnepaTypa
KOTOpbIX 3HayMTenbHo (bonee yem Ha 20 °C) oTnu4yaeTca OT TemnepaTypsl
rpagyvpoOBOYHbIX PAaCTBOPOB.

. B cnyyasix, He mpebyrouwux 8bICOKOU MOYHOCMU u3MepeHull, donycka-
1 emcsi eMecmo npoeedeHuUs1 2padyupo8KU O2paHU4YUMbCsT pedakmupoeaHu-
eM KkoopOuHam u3ornomeHyuasbHOl MOoYKU 3571eKmpPodHolU cucmemnl (6.2).

IMpu amom mo2ym e8odumabcCs:

ennacriopmubie 3Ha4deHusi pXi, Ei. (moepewHocmb nocnedyrowux usme-
peHuti cocmaeum ~0,3 pH);

edelicmeumersibHbie (MO/IYYEeHHbIE 3JKCMepUMeHMmMasibHO) 3Ha4yeHUusl KO-
opduHam u3ornomeHyuasibHOlU MOYKU UCMO/b3yeMolU 351eKmpoOHOU cuc-
membI (mo2pewHocmb rocriedyrouwux usmepeHuli cocmasum ~ 0,1 pH).
lMocne seoda amux 08yx 3Ha4YeHul cnedyem rnepelumu 8 PexxumM U3MepeHUs!
Haxxamuem kHornku PEXXUM 6e3 npoeedeHus epadyuposku (6.2).

7.3 NMNoaroToBKa K rpaaynpoBKe

[Mepen Havyanom rpagympoBKn pekomeHayeTcs ybeamtbcs B TOM, YTO yCTa-
HOBJIEHHblE B Npubope 3Ha4yeHUs KoopAMHAT M30MoTeHUManbHOW TOYKU CO-
OTBETCTBYIOT MACMOPTHbIM [aHHbIM MNPUMEHAEMOWN 3NEKTPOLHOM CUCTEMDI.
[ns aToro crnenyeT BbINOMAHUTL onepauum no nyHkKTy 6.1 n, npn Heobxoanumo-
CTU, onepauumn rno nNyHKTy 6.2.
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7.4 'papynpoBKa No 0O4HOMY UInu ABYM pacTBopam (pexum «HA-
CTPOUKA»)

7.4.1 Mepexon B pexum «<HACTPOUKA»

a0 o
KHonkon BbIBOP crnenyeT ycTaHOBUTbL :‘_’:. ’:(
PEXUM U3MepPEHNN «pH».
U3mepenune -
= °C
Haxwvmas Ha kHonky PEXWM, Beibpathb
pexvm «<HACTPOUKA». Npu aToM 3HaK o
«HACTPOUKA» Ha gucnnee HadumHaet - - -
MuraTb, @ Ha OCHOBHOM U OOMOSTHUTESb- i /-‘-’-‘ I
HOM UMdPOBOM nofne aucnres coxpa- HacTpotia - =
HAKTCA pe3yrnbTaTbl TeKyllero uamepe- = X°C
HUS.

[ns npedomepaweHus cnyyaliHo20 3anycka pexuma «<HACTPOUKA» exod
8 He20 npoucxodum MmoJsibKO nocJsie Haxxamusi kHonku BBO/. Ecnu KHonka
BBO/ He 6bina Haxxama e me4yeHue (5 — 7) cekyHO, npubop so3epawjaemcsi
e pexum «M3MEPEHUE». Bo u3bexaHue nomepu 2padyupoeOoYHbIX Xa-
pakmepucmuk, e8e0eHHbIX 8 naMssmb npeobpazosamersisi, He PeKOMeHAy-
emcs 6e3 Heo6xodumocmu exodumb 8 pexum «<HACTPOUKA>.

7.4.2 'pagyvpoBKa No 04HOMY pacTBOpYy

Haxate kHonky BBO[. [Mocne aToro
3Hak «<HACTPOWMKA» npekpaliaetr mMu-
raTb U WMHOMUMPYETCA HenpepbiBHO. Ha
aucnnee Muraet 3Hadok, unsobpakato- BBOA

WM CTakaHuvK ¢ Lumdpoit «1», npurna- Hacrpoina T
LIasi MOMECTUTb BNEKTPOAHYIO CUCTEMY U

TepModaTtyuk (MM TepMoMeTp) B nep-
BbIW rpagyMpoOBOYHbLIN PacTBOp.

o Ipadyupoeka moxem 6bImb npepeaHa Ha J1I60M 3mane, ornucaHHOM 8
l nyHkme 7.4.2, Haxxamuem kHonku PEXXWM. Ecnu epadyupoeka npepbiea-
emcsi 00 3aHeceHus1 3Ha4YeHus1i pH nepeoz2o 2padyupoe8o4yHO20 pacmeopa,
mo coOenaHHbIe U3MEeHeHUs1 8 namMsimb npubopa He 3anucbiearomcs, a Co-
XpaHsiromcs napamempsbi npedbidyuwel 2padyuposKu.
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[MpOMBITE 3MEKTPOAHYD CUCTEMY U Tep-
MogaTymk (TepMoOMeETpP) AUCTUNIINPOBAH-
HOM BOOOW, OCYLUTb (OUIbTPOBasIbHOM
Bymaron, NoMecTuTb UX B MepBbIN rpa-
AYNPOBOYHbLIN pacTBOP U HaxaTb KHOMKY
BBO[.

BBOA

Ecnu mepmodamyuk (6 moM 4Hucsie eCMpPOEHHbIU 8 KOMOUHUPOBaHHbIU
l anekmpod) Kk npubopy He nodknrYeH, mo npubop npedsioxum eesecmu
meKywyro memrnepamypy pacmeopa epy4HYIo.

Ha paucnnee npubopa otTobpaxkaetcsd
paHee YyCTaHOBNeHHad Temnepartypa
pactBopa. Mnagwun paspag temnepa-
Typbl Muraet. Muraowmn 3Hak «A3ME-
PEHUE», curHanusmpyetr O TOM, 4TO
TpebyeTcs  n3MepuUTb  TEPMOMETPOM
Temnepartypy pacTeBopa 1 yCTaHOBUTb ee
3HayeHne Ha aucnnee KHOMKamu v, A U

=

n

BblIBEOP

06

_Hacrpoiika_[1
—U3mepeHne—

M

BbIBOP (5.5). HaxaTb kHonky BBOL. bk AC
[Mpy 3TOM YCTAHOBMEHHOE 3HaYeHue
TemnepaTtypbl 6ygeT 3aHeceHO B NaMsATb BBOA
npuodopa.
° Ecnu mepmodamyuk k npubopy noOkK/Iro4YeH, mo ornepayuu rno eeody 3Ha-

1 YeHuUs1 memnepamypbl agmomMamu4ecKu rportyCKaromcs.

Mpnbop nepexoaut K mamepeHuto ISC
9NEeKTPOAHON CUCTEMbI, O YEM CUrHanu-
aupyet wmuravowmn 3Hak «UA3MEPE-
HUE». Ha oncnnee npmnbopa otobpaxa-
eTcs namepeHHoe 3HadveHne JC anek-
TPOOHOM CUCTEMbI B MEPBOM rpagympo-
BOYHOM pacTBOpe, a Takke Temnepartypa
pactBopa.

YcTaHoBNeHMe CcTabunbHOro 3HadYeHus
O[C anekTpogHon cuctembl Npudop on-
peoensieT aBTOMaTUYeCKu, MNpu 9TOM
pasfgaeTca 3BYKOBOW CUrHam v npekpa-
waetca muraHne 3Haka <USMEPEHUE».

(7l
(WA

o e 2

- X°C

_Hacrpoiika_[1
—U3mepenHne—

20



(PBA.414318.001P3

1

lMonb3oeamesnb cam Moxem onpedesiumb MOMEHM ycmaHoeJIeHUsl cma-
6unbHbIXx nokasaHul 34C u Haxamb kHonKy BBO/J do mozo, kak amo coe-
Jlaem npubop.

Ha ocHoBaHuu NOoJNTydeHHbIX OaHHbIX

npubop  aBTOMaTW4ecku  onpedenut

Gnuxanwnin, COOTBETCTBYIOLMA  OTUM .- .-‘ .. oH
AaHHbIM pPacTBOp M3 nepedHa paboumnx ’ ’
9TanoHoB (NpunoxeHune A) 1 BbiBEAET Ha ’-' AN

aucnnen 3HadeHwe ero pH gna temne-
paTypsbl 25 °C.
BcrnomoraTtensHoe uudposoe norne no-

HacTpoiika [

ralieHo.

/N\
/N\

Ans ydobcmea pabombl Ha Aucnsnelu npubopa ebieodumcsi 3Ha4yeHue pH
paboyezo amanoHa 0ns 25 °C (3HavyeHue, yKkazaHHOe Ha yrnakoekKe cmaH-
dapm — mumpa). lpu pacyemax 2padyupoO80OYHbLIX Xapakmepucmuk rnpu-
60p aemomamuyecku eHecem [rOMNpPasKy Ha MeKyuwyr memnepamypy
pacmeopa. [NToamomy npu ucnosnb3oeaHuu pabo4yux amasioHoe C pPHaso:
1,65, 4,01, 6,86, 9,18, 12,43 no 'OCT 8.135-2004, He cnnedyem eHOcumMb 3my
norpaeKy epy4HyIo.

Ecnu npu ucnonb3oeaHuu 00HO20 U3 yKa3aHHbIX pacmeopoe npubop e2o
HenpaeusibHO onpedesiusl, Mo amo ceudemenbcmeyem o6 owubke unu
HeucnpasHocmu. B amom cniyyae 2padyuposeKky pekomeHOyemcsi npe-
peamb, U NPOAO/LKUMB €e MOJIbLKO NocJle ycmpaHeHUs1 NPUYuHbl Hernosnao-
ku (nyHkm 5 ma6nuua 1).

Ecnu e kayecmee 2padyupog8OYHO20 pacmeopa MpPpUMEHSIemcsi pacmeop,
He ex0o0siuull 8 rnpueedeHHbIl nepevyeHb, Mo 3Ha4YeHue e2o0 pH dns meky-
welu memnepamypsbl ciiedyem eeecmu epy4Hyro. [Ipu py4yHou ycmaHoeke
cnedyem seeodumb 3HavyeHue pH epadyupoeo4yHO20 pacmeopa c y4Yemom
e20 mekyuw,eli memnepamypsbl. Temnepamypa pacmeopa uHouyupyemcsi Ha
ecriomMo2amesibHOM yughpoeom nosie ucnies.

[ns aToro cnegyet HaxaTb OOHY U3 KHO-
MOK V UM A.

N3MeHATbL MOXHO Ty UuMpy, KoTopas
MUraeT B AaHHbI MOMEHT Ha gucnnee.
Boibop paspsiga ocywecTBnaeTcss KHOr-
kon BbIBOP, a yBenuyeHne unm ymeHb-
LWeHne undpbl KHONKaMK v, A.

T
TR

R
HacTpoiika [

b e 2
" -‘OC

BbIBEOP

- ©:0
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[na 3aHeceHna 3HadeHus pH nepBoro
rpagyvMpoBOYHOrO pactBopa B NaMATb
npudopa cneagyet HaxaTtb kHonky BBO[L.
Mpnbop NpennoXxuT nNepenTn K rpagyu-
poBKe Nno BTOpoMy pacTteBopy. Ha pguc- BBOA

nnee MuWraeT 3HAYoK, M306paaoLLUI Hacrpoia B
CTakaH4YMK C UMdpon «2», npurnaiias
NOMECTUTb ANEKTPOLHYIO CUCTEMY U TEpP-

mModaTyuk (MMM TEPMOMETP) BO BTOPOW
rpagyvpoOBOYHbIN pacTBop.

ckoli QuazHocmuku npubopa o6 owubke npu pac4yeme 3HavYeHus E; (myHkm

f Ha amom amane eo3moixeH 8bie0d coobuwieHuUss cucmembl agmomamuye-
6 mabnuya 1).

Ecnu dns nocnedyrouwjux usmepe-
Huli docmamo4HO 2padyupoeKku o
odHomMmy pacmeopy (7.2), Ha amom

pund ¢

amane oHa Moxem 6bimb 3aeep- - e H
weHa. [na amozo cnedyem Ha- L L‘ L :
Xamb kHonky PEXKUM. ’ ( ’ (X

o /AL 1/ \Bm/ \
lMpu6op ebieedem Ha ducnnel co-
XpaHeHHOe 8 naMsimu 3Ha4yeHue Msmepenme - =
Kpymu3Hbl 3/71eKmpOoOHOU xapakme- L °C

pucmuku (100 % om meopemudye-
CKO20 3Ha4yeHusl) u nepelidem e pe-
JKUM u3mepeHudl.

7.4.3 'pagyvpoBKa No AByM pacTBopam

[Ons npogosmkeHuss rpagyvpoBKU  MPO-
MbITb 3NIEKTPOOHYIO CUCTEMY WU TEepMo-
AaTtyuk (TepMoOMETP) OAUCTUNNUPOBAHHOM BBON
BOOOW, OCYyWNTb unbTpoBanbHOM Oy- .
Maro u noMecTuTb MX BO BTOPOWN rpa-

AYVPOBOYHbIN pacTBop. HaxaTb KHOMKy
BBO[.

Temnepamypa emopo2o 2padyupoeo4YHO20 pacmeopa He OGOs/HKHa omilu-
yambcsi om memnepamypbl nepeozo 6osee yem Ha +2 °C.

o 'padyupoeka no emopomy pacmeopy Mmoxxem 6bImb npepeaHa Ha JIlo6om
1 amane, onucaHHOM 8 nyHkme 7.4.3 Haxamuem kHonku PEXXWUM. Ecnu 2pa-
dyupoeka npepbieaemcsi 0o 3anucu 3Ha4yeHuss pH emopozo 2padyupoeoy-
Ho20 pacmeopa, mo 8 namsimu npubopa coxpaHUMcs paccHyumaHHoe npu
epadyupoeke o rnepeomMy pacmeopy 3Ha4YeHue E; u meopemuyeckoe 3Ha-
YeHue Kpymu3Hbl 3/71eKMpPOoOHOU xapaKmepucmuku.
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Mpubop nepexoant Kk mnamepenHutro JC
9NEeKTPOOHON CUCTEMbI, O YEM CUrHanu-
aupyet wmuraowmn 3Hak «UA3MEPE-
HUE». Ha ancnnee npmnbopa otobpaxa-
eTcs namepeHHoe 3HadveHue JC anek-
TPOOHOW CUCTEMbLI BO BTOPOM rpagymnpo-
BOYHOM pacTBOpe, a Takke Temnepartypa
pacTBopa.

YcTaHoBMneHne cTabunbHOro 3HaveHus
O[C anekTpogHon cuctembl Npudop on-
peoensieT aBTOMaTUYeCKW, MNpu OTOM
pasgaeTca 3BYKOBOW CUrHam W rnpekpa-
waetcsa muradue 3Haka «<USMEPEHWE».

_HacTponka _
—N3meperHne—

A
AL

12
o Je

= °C

i

lNMonb3oeamenb cam Moxem onpedeslumb MOMEHM yCmaHOB8JIeHUsI cma-
6unbHbIx nokasaHul 3[C u Haxxamb kHonKy BBO/] do mozo, kak amo coOe-
J1aem npubop.

/N

Ha amom amane eo3moxeH ebie00 coobujeHusi 06 owubke, e03HUKwWel
npu u3MepeHuUu nomeHyuana 3/71eKmMpPoOHOU cucmeMbl 80 8MOPOM pac-
meope (nyHKkm 7 mabnuya 1).

Ha ocHoBaHuu

NoJ1Iy4eHHbIX [OaHHbIX

aBTOMaTU4eCKMn

npubop onpeaenut
bnvkanwmnmn, COOTBETCTBYIOLLMN  3TUM
AaHHbIM pacTBOp W3 nepeyHsa paboymx
aTanoHoB (nNpunoxeHve A) 1 BbiIBeJeT Ha
aucnnen 3HadeHuve ero pH npu Temne-
paType 25 °C.

Hactpoiika

(C

X

/N\

/N\

HAns ydobcmea pabombl Ha ducnnel npubopa ebieodumcsi 3Ha4YeHue pH
pabo4yezo amasioHa 9Onsa 25 °C (3HayeHue, yKkazaHHO€ Ha yrnaKoeKe CcmaH-
dapm — mumpa). lMpu pacyemax 2padyupo8OYHbLIX Xapakmepucmuk npu-
6op aemomamuyvecku eHecem rMonpaeKy Ha MeKywyr memnepamypy
pacmeopa. [Toamomy npu ucnonb3oeaHuu paboyux amasioHoe C pPHaso:
1,65, 4,01, 6,86, 9,18, 12,43 no 'OCT 8.135-2004, He ciredyem eHOocumb 3my
nonpaexy epy4HyIo.

Ecnu npu ucnonb3oeaHuu 00HO20 U3 yKa3aHHbIX pacmeopoe npubop e2o
HenpasusibHO onpedesiusli, Mo amo ceudemesnibcmayem o6 owubke unu
HeucnpasHocmu. B amom cniyyae 2padyupoeKy pekomeHOyemcsi npe-
peamsb, u NPOAO/LKUMB €e MOJIbLKO MocJle ycmpaHeHUsi NPpUYuHbl Hernosao-
Kku (myHkm 5 ma6nuua 1).

Ecnn B kayecTtBe rpagyMpoBOYHOrO pacteBopa NPUMEHSAETCH pacTBOpP He
BXOAALWNNA B NPUBEAEHHbIM nepeyvyeHb, TO 3HaveHwe ero pH ana TekyLien
TemMnepaTtypbl cneayeT BBECTU BPYYHYIO, TaK Kak 3TO ONMCaHOo B NyHKTe 7.4.2.
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[ns 3aHeceHuss 3HayeHust pH BTOporo BBOD
rpagyvpoBOYHOIrO pacTBopa B NaMsTb

npunbopa cneagyet HaxaTb kHonky BBOL.

3Ha4YeHuss pH emopozo 2padyupoeo4yHO20 pacmeopa usu owuboyHocmu

f Ha amom amane e03MoO)eH 8bie00 coobuieHus1 06 owubke npu pac4yeme
pacdema 3HaYyeHusi Kpymu3Hbl 351eKmMpoOHolU cucmembi (MyHKm 8-9 mab-

nuyal).
[Mpnbop BbIBEAET Ha AUchNen nony4veH-
HOe 3Ha4yeHue KPYTU3Hbl JNEeKTPOAHOM O
XapakTepucTukn (B % OT TeOpeTUYeCcKoro - el -
3Ha4yeHnd) U aBTOMaTMYECKN NepeneT B 1%

pexuMm nsmepenHns. B namsatu npubopa

COXPaHUTCA paccyuTaHHOe 3HaveHue E;
N KPYTU3HbI 3NEKTPOAHOM CUCTEMBI.

[MepeyeHb BO3MOXHbIX OLWMOOK M crnocobbl MX ycTpaHeHUs NpUBELEHbI B
pasgene 11.

7.5 N'papynpoBKa ¢ yTOYHEHMEM KOOpAUHAT U30MNOTEeHUManbHON TOY-
Ku aneKkTpoaHow cuctembl (pexxum «<HACTPOUKA pX;»)

padyupoeka ¢ ymo4YHeHueM KOOpOuHam u30MoMmeHyuasbHOU MOYKU
351eKmpodHOlU cucmemMbl ocyujecmesnissemcsi no deym pacmeopam. B ka-
yecmee emopo20 2padyupoeovyHO20 pacmeopa csedyem UcCMosib308amb

pacmeop, pH komopoz2o Haubosiee omAanieH om 3Ha4eHusi pXj, HO Haxo-
dsswuticsi e npednosiacaeMom Auarna3oHe usmMepeHul. B npomueHom cny-
Yyae pe3ysibmamabi 2padyupoeku Mo2ym 6bimb HEGEPHbI.

NN R

KHonkoii BbIBOP crnegyeT ycTaHOBWUTb L
PEXUM U3MEepPEHUN «pH».

U3amepenne " "

< 4°C

Haxumas Ha kHonky PEXXWUM, BbibpaThb

pexum «HACTPOWUKA». Mpu 3toM Ha R T L

aucnnee HadunHaet muratb 3Hak «HA- pu. SN

CTPOUKA» u 3HaK «pX;», a Ha OCHOB- —'-’-‘ L'
“HactpokkaZ

HOM W OOMNONHUTENBHOM UMAPOBOM MO- - ~ E S

ne pgucnnes COXPaHAKTCA pe3ynbTaTthbl "C

TeKyLero namepeHus.
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8x00 8 He20 nMpoucxodum MOoJIbKO fnocJsie Haxamusi kHonku BBO4. Ecnu
kHonka BBO/] He 6bina Haxama e me4deHue (5 — 7) cekyHO, npubop 803-
epawaemcsi 8 pexum <M3MEPEHUE>». Bo u3bexaHue nomepu 2padyupo-
80YHbIX XapaKmepucmuk, eeedeHHbIX 8 MaMsmb npeobpa3oeamersisi, He
pekomeHdyemcsi 6e3 Heobxodumocmu exodumb e pexum «HACTPOUKA

pXj».

i: [ns npedomepauweHus cryyaliHozo 3anycka pexuma «<HACTPOUKA pXi»

BbinonHute onepauuun, onucaHHble B
pasgenax 7.4.2 - 7.4.3. [locne BBegeHus
3HayeHna pH BTOporo pacteBopa nepe-
X04 B PEXMM U3MEepeHus He Npou3BO-
AnTca, N npubop npennoXut Harpetb
NN oxnaguTb BTOPOU rpagynpOBOYHbIN

pacTBoOp AnA YTOYHEHUSA MONOXEHUsa Ko- owepone” -
opAnHaT u3onoTeHuunansHon Touku. [Mpu o
9TOM Ha gucnnee muraet 3Hak «A3ME-
PEHUE» u cumBon eguHuu mnamepeHus
TemnepaTypbl.

° Ecnu mepmodam4uk (6 mom 4ucire
1 8CMPOEHHbIlU 8 KOMOUHUPOBAHHbLIU
anekmpod) Kk npubopy He MOOKIIo-
4YyeH, mo npubop npeodsioxum eee-
cmu Hoeyl memnepamypy pac-
meopa epyYHYH.

Ha OJducnnee npub6opa omobpaxa- TP oK. U
emcsi paHee ycmaHoO8s/IeHHasi mem- - h [" '-‘ ::o/
nepamypa pacmeopa. Mnadwul — T
pa3pssd memnepamypbl U eOUHUUbI

uaMepeHuss muzarom.

HarpeTb unu oxnagutb BTOPOW rpaayvpOBOYHbIA pacTBop A0 TemnepaTypsl,
Npy KOTOPOWM npeanonaraeTcs NPOU3BOAMTL MOCNeAylLINe U3MEPEHUS!, HO
He MeHee Yem Ha 20 °C. Bo Bpemsa HarpeBaHusa pacTBopa ero pekoMmeHayeT-
cA nepemeLLnBaTh.

Ecnu mepmodamyuk (6 momM 4qucsie eCMpPOEHHbIU 8 KOMOUHUPOBaHHbIU
anekmpod) K npubopy He MOOKMYEeH, Mo crsiedyem u3Mepumb MepPMo-
MempoM memrepamypy pacmeopa U ycmaHoeumb ee 3HayYeHue Ha ouc-
nnee kHonkamu v, A u BbIBOP (5.5).

lNpodomkeHue 2padyupo8KU 803MOXHO MOJILKO MOCJ/Ie MO020, KaK u3Mme-
peHHoe usiu egedeHHoe 3Ha4YeHuUe memnepamypbl 6ydem omau4yambcsi om
ucxodHoz20 6osnee yem Ha 20 °C.

HaxaTtb kHonky BBOM, npu aTOM n3me-
pPEeHHOEe W1 YCTaHOBIIEHHOE 3HadeHue BBOA
TemnepaTypbl OygeT 3aHeceHO B NaMsATb

npunodopa.
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[Mpnbop nepexoaut K mamepenuto JC
9NEKTPOAHON CUCTEMbLI, O YEM CUrHanu-
aupyetr wmurarowmn 3Hak «U3MEPE-
HUE». Ha ancnnee npubopa otobpaxa-
eTcs namepeHHoe 3HadveHne JC anek-
TPOAHOW CUCTEMbI, a Takke Temnepary-
pa pacTtBopa.

YcTtaHoBneHMe CcTabunbHOro 3HadYeHus
9QMC anekTpoaHon cuctembl npubop on-
peoensaeTr aBTOMATUYECKW, MpPU  ITOM
pasgaeTcsa 3BYKOBOW CUrHam W npekpa-
waetca muraHue 3Haka «<USMEPEHUE».

AL
LS

Hactpoiika TE

-HamepeHme- E ' {

- C

Jlaem npubop.

o lMonb3oeamenb cam Moxxem onpedesilumb MOMEHM yCmaHOBJIeHUsl cma-
l 6unbHbIXx nokasaHul 3[4C u Haxxamb kHonKy BBO/] do mozo, kak amo cOe-

Ha paucnnee npubopa otTobpaxkaetcsd
3HayeHne pH BTOpOro rpagynpoOBOYHOIO
pacTtBopa npu Temnepatype 25 °C.

(Cr
L

HacTpoiika

pH

B cny4ae ucnonb3oeaHuu pabo4yux amasnoHoe c pHyso: 1,65, 4,01, 6,86, 9,18,
12,43 no N'OCT 8.135-2004, He csiedyem Koppekmupoeamb 3MoO 3Ha4yeHue,
npubop camocmosimesnibHO 8Hecem MonNpasKy Ha MeKywyr memnepamypy

pacmeopa.

Ecnu B KayecTBe rpaaynpoBOYHOro pacTBopa NPUMEHSIETCA pacTBOP HEe BXO-
AALWNIA B NPUBEAEHHbIN NnepeyeHb, TO 3Ha4YeHne ero pH ansg Tekyllen Temne-
paTypbl cneayeT BBECTM BPYYHYHO, TaK Kak 3TO OnucaHo B NyHKTe 7.4.2.

[Mpnbop BbIBEOET Ha AUCMNEn Nosy4veH-
HOe 3HayeHue KPYTU3Hbl JNEeKTPOAHOM
XapakTepucTukn (B % OT TeOpeTUYeCcKoro
3Ha4yeHnd) U aBTOMaTUYECKN NepeneT B
pexnm usmepeHus. B namatu npmbopa
COXPAHATCA pacCyYMTaHHble 3Ha4YeHus

pXi, Ei n KpyTU3HblI 3NEKTPOLHON CcUCTe-
Mbl.

IR YR N
R X [

Ha amom amane eo3moixeH 8bI800 cOObWeHUss cucmeMbl asmomMamuye-
cKkoli QuacHocmuku npubopa 06 owubke npu pacyeme 3Ha4YyeHUsl PX;

(nyHkm 10 ma6nuua 1).
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7.6 KOHTponb NpaBUNLHOCTM NpoBeAeHUs rPaayUnpPOBKHU

[MpoBepka npaBUNbHOCTU MNPOBEAEHUA TPadyMpOBKM MPOU3BOAUTCA B pe-
xume <USMEPEHUE».

[MpOMBbITL 3NEKTPOLHY0 CUCTEMY, a Takke Apyrne npumeHsieMble yCTpOun-
cTBa (Hanpumep, TepMoaaTyMK UM TEPMOMETP) ANCTUNNNPOBAHHOW BOOOMN,
OCyLWNTb ounbTpoBanbHOM Gymarom 1 norpy3nMTb UX B pacTBOP C U3BECTHLIM
3HayeHnem pH. lNocne yctaHoBRNEHUS CTabUMbHbBIX MOKa3aHUM cuYuTaTb pe-
3ynbTaT USMEPEHUS C gUcnes.

Ecnu norpewHoctb nsmepeHna npesbiwaet + 0,03 pH, crnegyet npose-
PUTb rpagympoBOYHbIE PACTBOPLI U NMPOBECTU NOBTOPHYIO rPagynpoBKY.

8 BPEMEHHAA OCTAHOBKA MNMPOLIECCA UBMEPEHUA

[Mpouecc namepeHnin MoxeT ObITb BPEMEHHO OCTAHOBIIEH C yaep)XaHUEM
TeKywero 3HadeHuss Ha gucnnee. [na atoro cnegyet B pexuve «A3MEPE-
HUE» HaxaTb kHonky CTOIN.

Ha pwucnnee racHetr 3Hak «MU3MEPE- - e
HUE>». lpouecc namepeHuss npekpatua- - - -
€TCH, Ha aucnree BbIBOOUTCA pe3ynbTtar AR X
N3MepPEHUs, NOSyYEeHHbIN B MOMEHT Ha- -
pu
XaTtus Ha kHonky CTOI. L J°C

(N N

Mpun HaxaTun Ha kHornky PEXUM unawe- L0

peHne Bo306HOBNSIETCA.

U3mepenue :‘ t
L f°

9 PABOTA C BJIOKHOTOM

Mpn pabote B pexume «U3MEPEHMUE» nonb3oBatento npegocraBrieHa
BO3MOXXHOCTb UCMOJSIb30BaHNA 3NEKTPOHHOro GfIOKHOTa ANs 3anucu pesyrb-
TatoB u3MepeHnn B 30 siyeek ornepaTMBHOM MaMATU U MOCNeayWwero nx
npocmoTpa.

NHpopmaums, 3anmcaHHas B GMOKHOT, COXPaHSETCS MOCIe BbIKNYEHUS
npudopa 1 MOXeT XPaHUTbLCHA B TEYEHUE ONNTENBbHOIO BPEMEHM.

Hannuymne 6nokHoTa nonesHo, HanpumMmep, Npy1 NpoBe4eHUN cepum namepe-
HUM B MOJSIEBbIX YCIOBMSX C nocriegyowen obpaboTkon pesynbTaTtoB B Na-
BGopaTtopumn.
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9.1 NopsaaoK coxpaHeHUA pe3ynbTaTOB U3MepPEHUN

[Ona coxpaHeHus pesynbTaToB B pexume Ty -~
«ASMEPEHUE» Heobxogumo KHOMKOM :'_’:‘ ’:‘
CTOINl octaHOBUTL MPOLIECC U3MEPEHUS
®) ;:' ..'c
HaxaTtb KHonKy V. [0TOBHOCTb npubopa K
COXpaHEeHWIO pesynbTata MHAMLMPYETCS
Ha aucninee 3HakoM « M [». Ha oCHOBHOM :‘ .:‘ ': PH
rnosie AUCTIest COXPaHATCA pesynbTaThl aARIRA|
nocrneaHero M3mepeHus, Ha Bcromora-
TENbHOM LMPOBOM More BbIBOAUTCS HO- o
Mep f4Yelikv, creaylollein 3a nocrneaHen
3arnonHeHHON paHee.

(R IO
HaxaTmem KHOMOK V U A MOXHO Bbl- - - -
Gpatb nobyo Opyryto syenky 6nokHoTta nnu AR
oT 1 go 30. ..' -
Ons sanucu pesyneTata M3MepeHus B (-
BblOpaHHyl0 s4erky 6riokHoTa creayet BBO/ - - -
HaxkaTb kHoMKy «BBO[O». Mpnbop aBTo- S
MaTU4eckn nepexoauT B pexum «U3- Mauepenio -
MEPEHMUE>». L °C
A Ecnu sidelika He nycma, mo npedbiOyuwuli pe3ysibmam mepsiemcs.
HaxaTtuem kHonku PEXWUM moxHo 3a- Iy
KOHUMTb paboTy ¢ BGriokKHoTOM 6e3 co- :‘_’j ’:‘
XpaHeHusi pesynbTtatoB. [MpuGop nepe-
xoauT B pexum «<U3SMEPEHUE». suepetie ':1 i.'.
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9.2 Nopsaaok usBnevYeHUs pesynbTaToB U3MEpPEeHUN

[ns n3BneYeHns pe3ynbTaToB B pexume |' Irf -
«U3MEPEHUE» HeobOxooumMoO KHOMKOM ’_‘ ‘ ’_‘
CTOIN ocTtaHOBUTb MPOLIECC U3MEPEHUS
8). =i
® L °C
HaxaTtb kHonky A. [Npubop nepexoguT B
PEXMM YTEHUs1, NpU 3TOM Ha AUCNNee UH- .- .- -‘ oH
[MLMpYeTCst 3HaK « R [» 1 HoMep sueiiku, B X .
KOTOpY ObISI0 NpoM3BEOEHO MnocneaHee ms m) -
coxpaHeHue. Ha oOcHOBHOM nosne auc- H o
nnes uHauvumpyetcsa 3HadeHne pH (mB) N
COXPaHEHHOE B 9TON AYENKe.
HaxxaTmem KHOMOK V M A MOXHO Bbl- -‘ .-‘ .- oH
bpatb nobyto Opyryto sa4enky 6nokHoTa ‘ ” ’ (
ot 1 po 30. Ha aucnnee BbIBOOAUTCSA 3Ha- iz Lo L
yeHne pH (MB), coxpaHeHHOe B s4erke H =
noa, BblIbpaHHbIM HOMEPOM. A X e
" a0y o~
Uepe3 HEeCKONMbKO CeKyH, HOMeEp S4eunku
racHeT U BbIBOAUTCA 3HAYeHWe Temnepa- -' ’-' '-‘
TYpbl aHaNM3npyemMmoro pacTtaopa. _‘ -
K °C
N
[ns sosspaTta B pexum «<U3SMEPEHUE» ’_' (
cnefnyet HaxaTtb kHonky PEXXUM.
(N
WU3smepeHue ’. '_’ °C
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10 TEXHUWHECKOE OBCIYXUBAHUE NMPUBOPA

10.1 lMNpwn akcnnyaTtaunm pekoMeHOyeTCs He peXxe OA4HOro pasa B Heersto
NpoBepsiTb CTabuUnbHOCTb paboTbl ANEKTPOAHOM CUCTEMbI MyTEM MPOBEPKU
nokasaHun npudopa cornacHo 7.6.

"pagyvpoBKy npubopa crneayet NpouM3BOAUTL COrfacHO pasgena 7 He pe-
Xe 0OQHOro pasa B ABe Hedesnu.

10.2 TexHn4yeckoe obcnyxnBaHne 3aNeKTpoaoB

TexHuyeckoe obcnyxuBaHMe 3MEKTPOOOB criegyeT Npou3BOAUTbL B COOT-
BETCTBUM C YKa3aHUSIMU, N3IOXKEHHBLIMU B X IKCMSTyaTauMOHHOMN OOKYMEHTA-
Lumn.

B npouecce akcnnyataumm Heob6xoauMo nepuoguyeckm npousBoauTb ne-
pesarpaBKy 35IeKTpoJa CpaBHEHUSA UM KOMBUMHMPOBAHHOIO aneKkTpoaa.

B nepepbiBax mexny M3MepeHUsiMU 3neKkTpoadbl HEOBXOOMMO XpaHUTb B
COOTBETCTBUUN C YKa3aHUAMU UX IKCMITyaTalMOHHOWN JOKYMEHTaLNM.

10.3 TexHu4yeckoe obcnyxmBaHue npeobpasoBaTend

UncTKy Hapy>KHOM NOBEPXHOCTU NpeobpasoBaTens crnegyeT npon3sBoanTb C
NCNOfb30BaHNEM MSTKMX MOKLLNX CPeACTB, HE AOoNyckasd MX nonagaHus Ha
pas3beMb.

[Mpn cnydYanHom nonagaHnn MoLWmnX nMbo aHanmn3anpyemMblx pacTBOPOB Ha
pa3beMbl NPOMbITb Pa3beMbl AUCTUIITMPOBAHHOMN BOAOW, TLATENbHO NPOCY-
LUNTb B MOTOKE TENSI0ro Bo3ayxa.

11 ABTOMATUYECKAA OUATHOCTUKA NMPUBOPA. XAPAKTEPHbIE
HEUCNPABHOCTU U METOAbl UX YCTPAHEHUA

Cpasy nocne BKknto4YeHUs npubop nNpoBoanT camoTecTupoBaHue. Npu ob-
Hapy>XeHUN HeucnpaBHOCTU npeobpasoBaTtensi, HEUCMNPABHOCTU JNEKTPOA-
HOM CUCTEMbI, a TaKXe, eCnn B npouecce rpagympoBku Obinu OONyLUEHbI
owmnbKn, Nnpubop aBTOMaTUYECKN MHONMLMPYET OLINMOKY Ha aucnnee.

BHewHee nposiBneHne ownbOK, BEpOSATHAsA NpuYMHa U MeToabl UX ycTpa-
HeHusi nepevncneHsl B Tabnuue 1.

Ecnn HencnpaBHOCTb CaMOCTOATESNIbHO YCTPaHUTb He yaaeTcss Heobxoau-
MO 0BpaTuUTbCs Ha NpeanpusTue NPonu3BoasiLLLEE PEMOHT.

30



(PBA.414318.001P3

Tabnuua 1
HanmeHoBaHus
HeucnpaBHOCTEN, UX BeposiTHas MeTtoq
Nhankaums
BHELLIHEE NPOSABIIEHNE U npu4nHa yCTpaHeHns
NPU3HaKN
1 2 3 4
HencnpaBHOCTM 0oOLWero xapakrepa
1 bnok nutaHua He noa- He ycTtaHoBneHbl unu | YCTaHOBUTb nunm
kntoveH. [NpeobpasoBaTenb - paspsikeHbl 3NEeMeH- | 3aMEeHUTb 3eMEH-
He BKITHo4YaTCs. Tbl MNTAHUS. Tbl NMUTAHUA.
HeucnpaBHocTb 0no- | O6paTtuTtbesa Ha
2 Bbnok nutaHus noakno-
Ka nuMTaHus Wnn co- | npeanpusaTue,
yeH. [MpeobpasoBaTenb He -
eAnHUTEenNbHOro kabe- | npomnsBoasilee
BKNroYaTcs.
ns. PEMOHT.

3 HanpsikeHne aBTOHOMHO-
0 UCTOYHMKA MNUTaHUA Me-
Hee 5 B.

"opuT 3HaK

PaspskeHbl
Tbl MUTAHWS.

ArneMeH-

3aMeHUTb anemMeH-
Tbl MUTAHUA.

4 [Mpn NOAKNKOYEHHOM Tep-
MoAaTyMKe Ha gucniee WH-

aMumpyeTcs 3Hak TPb.

Ob6pbiB B Kabene mnu
pasbeme Tepmopar-
ymka. HeucnpaBHoOCTb
TepMmogaryuka.

YcTpauutb 06pbIB.
3aMeHUTb TepMo-
AaTyuK.

HeucnpaBHOCTU 1 OWINGKM, BbisiBNisieMble NPy rpagyumpoBKe npubopa

5 lNMpwn ncnonb3oBaHnn B Ka-
yecTBe rpagympoBOYHOIO
pactBopa oAgHOro u3 pabo-
4YMX 3TanoHoB C pHyse: 1,65,
4,01, 6,86, 9,18, 12,43 no
MOCT 8.135-2004, npwubop
ero HenpaBwWNbHO onpeae-
nset. lNonbiTka BBECTU 3Ha-
YyeHue ero pH BpyYHyrO Npu-

B npubop BBegeHbl
KoopAuHaTbl  M30Mo-
TeHUManbHON  TOYKMU
He COoOoTBeTCTBYyIOLLMNE
NPUMEHSEMON  SrEkK-
TPO4HOW CUCTEMBI.

lMpoBeputb  ycTa-
HOBSEHHbIE 3Haude-
HUS KoopavHaTt
M30MOTEeHLManbHom
Toukn (6.1) n npwu
HeobxoaMmMocTu
oTpeaakTupoBaTb
nx (6.2.)

Owwnbka npu npwuro-
TOBMEHUN Fpagympo-

McnpasuTb owmnbky
M NOBTOPUTbL rpa-

BOYHOro pacTeopa. OYVPOBKY.

BOOUT K cooOLleHnto 00

oLLMBKE. GnevKTpoq BblpaboTan | 3amMeHnTb anekx-
CBOW pPecypC WU He- | TPO4 U MNOBTOPUTL
NCNpaBeH. rpagyvpoBKy.

lMpoBeputb  ycTa-

B npubop BBEAEHbI | HOBMEHHbIE 3HAYe-
KOOpOWHATbl  U30MO- | HUS KoopavHaTt
TEHUMaNbHOM  TOYKM | N30MOTEHLMANbHON
He cooTBeTCTByOLWME | TOYKM (6.1) n npu

6 PaccuntaHHoe 3HadeHue FopuT NPUMEHSIEMON  3nek- | HeobXoaANMOCTH

Ei oTnnyaetcs oT BBeAEH- | . Owmbkar» TPOAHOW CUCTEMBI. oTpeaakTupoBaTb

Horo B npubop 6onee uem ’ nx (6.2).

Ha 50 mB

muraet «Ep»

Owwnbka npu npwuro-

Mcnpasutb owmnbky

TOBMEHUN Trpagynpo- | U MOBTOPUTb rpa-
BOYHOro pacTtsopa. OYVPOBKY.
OnekTpoa BblpaboTtan | 3ameHnTb anek-
CBOW pEecypC WNn He- | TPO4 U MNOBTOPUTL
NcnpaBeH. rpagyvpoBKy.
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[lpodomkeHue mabnuybi 1

1 2 3 4
Owwmnbka npu npuro-
TOBMIEHUN PaCTBOPOB
FopuT «OwmGKa», | WM vcnonb3sosakne
7 [llpn rpagyvpoBke | Yepenyertcd UHAn- :gl:orﬁaggrmgoige gﬂ_ MCrpaBuTb OLINGK
N3MEpeHHoe  3Haue- | Kauus 3HaKoB pac- P y

Hne OLOC anekTpoa-
HOW CUCTEMbl B nep-
BOM pacTBOpe paBHO
3HAYeHUI BO BTOPOM
pacTBope.

Yepes 4-6 cekyHf
npubop npeanara-
eT MOBTOPUTbL rpa-
AYVUPOBKY MO nep-
BOMY pacTBoOpy

TBOpA.

U NOBTOPUTb rpa-

Mcnonb3oBaHne anga | AyMPOBKY.
rpagympoBKN pacTBoO-

poB ¢ pH pasnuyaio-

LWMMUCA MEHee 4eMm

Ha 1.

MoBpexaeHa paboyvasa | 3aMmeHUTb anekx-
MembpaHa  un3Mmepu- | Tpo4 M MOBTOPUTb
TENbHOro AneKkTpoaa. | rpagyvupoBky.

8 BBopg 3HayeHna pH

BTOpPOro  rpagyvpo-
BOYHOrO  pacTsopa,
oTnuyaioweroca ot

pH nepBoro, meHee
4YyeM Ha eauHuLy.

Fopnt «OwmnbKa»,
yepenyeTcs MHAW-
Kauusi 3HaKoB

12,

Uepes 4-6 cekyHg
npnbop npegnara-
eT NoBTOPUTL BBOA
3HayeHna pH BTO-
poro rpagyvpo-
BOYHOr0 pacTBopa.

BBoa HeBepHOro 3Ha-
YeHus.

Wcnpasutb owmnb-
Ky.

Mcnonb3oBaHne Ang
rpagympoBKn pacTBoO-
poB c pH, pasnuyaio-
WMMNCA MEHEee YeMm
Ha 1.

Ncnpasutb owmnbky
N NOBTOPUTbL rpa-

AYVPOBKY.

9 KpytnsHa anek-
TPOOHOM  XapaKTepu-
CTMKM  BbIXOOUT 3a
npegensl 90 ... 110%
OT  TeopeTU4ecKoro
3HayeHus (S MeHee
53,2 wnun Gonee 65,1
MB/pH nipun 25 °C).

Flopnt «OwmnbKa»,
mMuraeT «S». Yepes
4-6 cekyHnp npmbop
npegnaraet no-
BTOPUTb  rpagyw-
POBKY MO MepBOMY
pacTBopy.

Owwnbka npu npwuro-
TOBMEHUN Tpagyupo-
BOYHbIX PacTBOPOB.

BBoa HeBepHbIX 3Ha-
YyeHun pH rpagyuvpo-
BOYHbIX PaCTBOPOB.

Ncnpasutb owmnbky
N NOBTOPUTHL rpa-

N3mepeHHoe unn yc- | AYNPOBKY.
TaHOBIIEHHOE 3Haue-

HMe TemnepaTtypbl He

COOTBETCTBYET [Oeun-

CTBUTENBHOCTH.

QnekTtpoa BblpaboTtan | 3aMeHuTb anek-
CBOW pecypc Wnn He- | Tpo4 WM MNOBTOPUTH
ncnpasBeH. rpagyvpoBKy.
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OkoHYyaHue mabnuupsi 1

1 2 3 4
MpoBeputb  ycCTa-

B npubop BBeaeHbl | HOBMNEHHbIE 3HaYe-
KoopauHaTtbl  M30MO- | HUSA KoopauHat
TEeHUManbHON  TOYKM | N30MOTEHLUManbHOM
He cooTBeTCcTByKOLWME | TOUKM (6.1) u npwu
NPUMEHSIEMON  3Nnek- | HeobxoauMocTH
TPOAHOWN CUCTEMBI. OTpeaaKkTMpoBaTb

10 PaccuutaHHoe 3HadeHue | FopuT mx (6.2).

pX; otnuuyaetcsi oT ycra- | «Owmnbka», Owvbka mpu npuro-

HOBMEHHOro Goree yem Ha | MUraet TOBNEHAW ~ TPaAyNpo-

0,8 pH. «pXj». BOYHbIX pacTBOPOB. NcnpaButb owwmnbky

M3mepeHHoOe wnu yc-
TaHOBMNEHHOe 3Haye-

N noBTOPUTL rpa-

HUe TemnepaTypbl He AYNPOBKY.
COOTBETCTBYET [Oeun-

CTBUTENBHOCTW.

OnekTtpoa BbipaboTtan | 3aMeHuTb anekx-
CBOW pecypc uUnn He- | Tpo4 W MNOBTOPUTH
ncnpaBeH. rpagyvpoBKy.

HencnpaBHOCTU 1 OLUNGKN NPU N3MepPEeHUsX

O6pbiB B Uenn anek-
TPO4OB.

YcTpaHntb 06pbiIB.

Onektpoabl He no- | Morpy3ante  anek-
11 Tleperpyska no BxoAay. | FopuT rpy>XeHbl B pacTBop. TpoAbl B pacTeop.
HanpsihkeHne Ha Bxode Bbl- | «OwmMbKa», HapyweHo ucrteveHne
X0OuT 3a npegernbl gonycka | MuraeT U3 2anekTpoga cpas-
+ 2000 mB. «MmB». HEeHUs wnNu BO3QyLW- | YCTpaHUTb  Heuc-

HbIA My3blpeK Bbl3Ban | NPaBHOCTb.

B HEM paspbiB 3nek-

Tponura.

Obpeis B Lenn anex- YcTpaHuTb 06pbIB.

TPOLOB.

onektpoabl He no- | [Morpy3ante  anek-
12 lNeperpyska pesynbTraTta. FobuT rPY>XeHbl B pacTBop. TpoAbl B pacTBoOp.
[MonyyeHHoe B pesynbrarte «Opum6|<a» BosgywHble ny3bipn B
pacyeToB 3HayeHne pH BbI- MuraeT ' anekTpoae cpaBHEHUdA YCTpaHUTh  Heuc-
XOAMT 3a npepenbl avana- | o OH>. Unn HapylweHue wuc- NPaBHOCT®.

30Ha * 20,0 pH.

Te4YeHUNaA INEKTPOonnTa
N3 HEro.

‘pagyvpoBka npose-
AEeHa HEBEPHO.

MpoBecTn noBTOP-
HYIO rpagyvpoBKY

13 lNokasaHusa npubopa He-
YCTONYUBBI.

HapywieHne KoHTakTa
B MecCTe MNOAKIMIYEHNS
3NEKTPOLOB.

MpoBeputb Ha-
AEXHOCTb MOAKIMH0-
YEeHUs ANeKTPoaoB.

BosgylwHble ny3bipu B
aneKkTpoae cpaBHEHUS
WNN HapylleHne uc-
TEeYeHNs anekTponuTa
13 Hero.

YcTpaHutb
NpaBHOCTb.

Heunc-
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NMPUNOXEHUE A
(crnipasoyHoe)

3HayeHus pH paboumnx atanoHoB (FTOCT 8.134-2004)

Tabnuuya A.1
0,05 0,05 0,025 monb/kr Ha- 0,01 Kanbuumn
MONb/Kr MOMbL/KF | TPUA MOHOTMMAPO- | MOMbL/Kr | rMOPOKCUA
°C Kanum Kanum docdat + 0,025 | HaTpun | (HACbILLEHHbIN
TeTpaokK- rmapo- MOJSIb/KI Kanu an- | TeTpa- | pacTBop npu
canart dbTanat rmgpodpocdat bopaTt 20 °C)
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

3Ha4deHure pH npu NpomMeXyTo4YHbIX 3HAYEHUAX TeMnepaTypbl onpeaensd-
IOTCA NMUHENHOWN MHTEPNoNAaunen.
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