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pH-meTp pH-150MWU (panee - npnbop) npegHasHayeH ONg N3MepeHus no-
KazaTensa  akTUBHOCTU moHos  Bogopoga  (pH), OKUCIIUTENbHO-
BOCCTaHOBUTENbLHOrO noteHuuana (Eh) n temnepartypsl (t) BOOHbLIX pacTBO-
POB 1 HENOCPEeACTBEHHOIo n3amMepeHna pH maca n MaconpoayKToB.

Obnactb npumeHeHus: ANA NPoBeAeHUs unamepeHun B nabopaTopHom
NpaKkTuKe, a Takke Ans onepaTUBHbLIX U3MEPEHUN Ha NpeanpUATUAX NULLEBOW
MPOMBILLNIEHHOCTN U B APYruX OTpacrisax npoMbILLEHHOCTN, B TOM 4ucre, B
TenrnoaHepreTuke.

OCHOBHblEe TEXHUYECKME XapaKTEPUCTUKK, MeToauKa NoBEPKU U CBEAEHUA
no  rpagyvpoBke  npeobpasoBatens  U3NOXeHbl B popmynspe
'PBA.414318.00140.

1 YCTPOMUCTBO U NPUHLMN PABOTDI
1.1 MpuHUMN pabdoTbl Npnbopa

B ocHoBy paboTbl NONOXEH NOTEHLMOMETPUYECKUIA MeTOA naMmepeHunsa pH
n Eh KoHTpoOnupyemoro pacrteopa.

Mpn nameperHnn pH (unn Eh) pactBopoB ncnonb3yetcs nepBuYHbIN n3Me-
puTenbHbIN NpeobpasoBaTenb - ANeKTPoAHas cMcTema, CocTosdLasa n3 name-
PUTESNbHOrO 3SIeKTpoAa W 3NeKTpoda CpaBHEHUS. JTU 3MeKTpoabl MOryT
npeacraBnATb cObON Kak pasgesibHble YCTPOUCTBA, Tak U OblTb 06begMHEHDI
B 04HOM Kopnyce (KOMOUHMPOBAHHbLIN 31EKTPOL).

OneKkTpoaHaa cuctemMa, NorpyXeHHas B aHanuanpyembli pacTBop, pasBu-
BaeT anektpoaswxywyto cuny (34C), nponopunoHanbHyl0 nokasaTento ak-
TMBHOCTN MOHOB Bogopoda (pH) nnn cCooTHOLEHMIO KOHLEHTpaUUI OKUCIEH-
HOW 1 BOCCTaAHOBIIEHHOM (POPM pelOKC-CUCTEMBbI.

OOC anekTpogHOM CUCTEMBbI 3aBUCUT TaKkKe OT TemnepaTypbl aHanuMsupye-
Moro pacteopa. nsa namepeHus temnepaTypbl U yyeTa ee BNUAHUA Ha 3riek-
TPOAOHYHO cuctemy (TepMOKOMMEHCALMM) UCMNONb3yeTcs NepBuUYHbIN Npeobpa-
3oBaTesib - AaTyMK TemnepaTypbl, MOCTPOEHHbLIN HA OCHOBE TepMOpe3ncTopa
(Danee — TepMoaaTyKK).

[ns anekTpogHbIX CUCTEM, NPUMEHSIEMbIX ONA onpeaeneHns pH pactsBo-
poB, CyLlecTByeT To4yka (3HadeHue pH) B koToponm ux SC He 3aBUCUT OT
TemnepaTypbl. 3Ta TOYKa HOCUT Ha3BaHWe N30MOTEHUNanbHOM, a COOTBETCT-
ByKOLLUME en 3HadeHus «pXi» n «Ej» HasbiBaloTCA KoopauHaTaMmm U30MNOTEH-
umanbHOn To4kn. Ha ocHoBe mamepeHHon BenuuuHbl J0C BTOPUYHBLIA npe-
obpasoBaTensb (ganee — npeobpasoBaTerib) OCYLLECTBNAET pacyeT 3HaYeHns
pH no cneaytowen gopmyne:

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

roe E — usmepenHaa SOC anekTpogHom cuctemsl, MB;
pXj — KoopaAnHaTa N3onoTeHUnarnbHOW TOYKMN SNIEKTPOAHON CUCTEMDI;
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Ei - kKoopanHaTa n3onoTeHunanbHON TOYKM NIEKTPOAHON CUCTEMbI, MB;

Ks - 00N, KOTOPYK COCTaBnsdeT peanbHas KpyTU3Ha 3MeKTpoaHOW Xa-
pakTEPUCTUKM OT TEOPETUYECKOro 3HayeHus, paHoro (54,1 + 0,198 t);

t — TemnepaTtypa pacTBopa, U3MEPEHHas Npu NOMOLLM TepmoaaTyuka
NNy BBeAEHHas Bpy4Hyto, °C.

3HadeHune pH BbiBOAUTCA Ha gucnnen npeobpasosartens. Kpome aToro Ha
aucnnen MoryT BbIBOAUTLCA pesynbTaThl namepeHus 3A4C anekrpogHom na-
pbl 1 TemMnepaTypbl cpeabl B eanHnLax MB 1 °C cooTBETCTBEHHO.

HoMuHanbHbIe cTaTU4Yeckne xapakTepuctuku npeodbpasosanus I0C anek-
TpogHOM cuctembl Ona wuamepeHus pH npueegeHbl B 2.6 dopmynsipa
PBA.414318.00190.

1.2 KoHCcTpyKUMsa npubopa

Mpubop npeacraenseT cobom KOMMNMEKT, BKIOYaOLWMN npeobpasoBaTerb,
6ok ceTeBOro NUTaHWA, TEpMOAATYMK U KOMOUHUPOBAHHLIN anekTpog (Mnu
Habop M3 N3MEPUTENBHOIO ANEKTPOLa M ANEKTpoda CpaBHEHNS).

[ns paboTbl B CTaUMOHAPHbBIX YCIOBUAX B KOMMSIEKT MOCTaBKU BXOAUT pas-
OOpHLIN LWITATMB C AepXaTernieM anekTpoaoB. KOHCTpyKuus 1 nopsagok cbopkm
LuTaTMBa NPUBELEHLI B €M0 PYKOBOACTBE MO AKCnsyaTtauum.

1.2.1 KOMBUHMPOBAHHLIN 3MEKTPOA MMEET CTEKIISIHHBIA KOpNyCc AnamMmeT-
poM 12 MM. B HMXXHEN ero YyacTu yctaHoBreHa paboyas MembpaHa, YyBCTBU-
TenbHas K MOHaM Bogopoda, npeacrasnstowas cobon wapuk n3 cneumans-
HOro ctekna. Hag wapukom BnasiHa nopuctas kepamuka, obecneymBatoLlas
9NIEKTPONMUTUYECKNIN KOHTAKT MEXAY 9NEKTPOSINTOM, 3annTbiM B 3f1EKTpoa, U
aHanmsnpyembiM pacTBOpoM. BepxHsis 4acTb anekTpoda 3akaH4YMBaeTcs
BTYIKOW, N3 KOTOPOW BbIXOAUT Kabenb ¢ pasbeMoM AN NOAKMHYEHUS K npe-
obpasoBaTento.

1.2.2 Tepmopatumk T[J1-1000-06 npencraBnsieT cobon nycToTeEnbIN
CTEPXXeHb, N3roTOBMEHHbIN N3 HEpPXXaBelLLlen cTanun, BHYTPU KOTOPOro ycrta-
HOBMEH TepMo3aneMeHT. M3 BepxHenm 4YacTu gartymka BbIXoauT Kabenb C
pasbeMOM A1 NOAKMYEHNS K npeobpasoBaTento.

[Mpn paboTe gaTynk yCTaHaBNUBAETCSA Ha WTATMB BMECTE C dNeKTpoa-
HOMW CMUCTEMOM W MNOrpy>KaeTcs B aHanM3npyeMmbld pacTBOp Ha riyoOuHy He
MeHee 30 MM.

1.2.3 BbiHOCHOM 6MOK ceTeBOro NuTaHusa npegHasHavyeH ansa paboThbl
npubopa OT cCeTn NepemMeHHOro Toka. bnok BbINONHEH B MfiacTMacCoOBOM
Kopnyce.

[MntaHne npeobpasoBaTtens oT Onoka nogaeTcs NocpeacTBOM MBKOro
LUHYypa co wTekepoMm. Npu nogknioyYeHun wTekepa B COOTBETCTBYOLLEE MHe3-
Ao npeobpasoBaTenst aBTOHOMHOE NUTaHMe aBToMaTUYEeCKM OTKITHOYaEeTCS.
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1.2.4 KoHCTpYKTUBHO NpeobpasoBaTerb BbINOSIHEH B MN1aCTMAcCOBOM KOp-
nyce (pucyHok 1).
1
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1.THe300 «6V...14V» - ona noaknoyeHusa 0noka ceTeBoro NMTaHus;

2.Pasbem «CPABH.» - onsa nogknioyYeHnsa anekTpoga CpaBHEHUS,

3. Pasbem «M3M.» - ona nogknoyYeHnss KOMOUHMPOBAHHOIO UK NU3Mepu-
TENbHOro 31IeKTPOAa;

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

5. XKngkokpuctannnyecknm gucnneu;

6. [NaHenb ynpaBneHus;

7. KpbilwKa oTceka anemMeHToB batapen aBTOHOMHOIO MCTOYHUKA NUTaHUS.

PucyHok 1 - lNpeobpasoBaTtens pH-150MA

Ha nuueBon naHenu pacnonoXeHbl )KVILI,KOKpVICTaJ'IJ'IVI‘-IeCKVIﬂ aucnnen un
naHesb ynpaBJieHUA. Pa3beMbl Onsa noakoYeHns BHELWHNX ANTEKTPUHECKUX
COeaNHEHUNI pacnosfioXeHbl C Topua npeo6pasoBaTenﬂ B BerHeIh ero 4actu.

Ha 3agHen cteHke npeo6pasoBaTenﬂ HaxoamnTcAd OoTCceK aBTOHOMHOIO UC-
TOYHUKA NNUTAHUA.
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1.2.5 PacnonoxeHne 3HaKoB U UMAPOBbLIX NOMEN Ha XUAKOKpUcTanmnude-
CKOM Jucrsee nokasaHo Ha pUCyHke 2.

1 2 3 4 )

o i IO N N N BV
RO |

2 m ®

HacTtpoiika

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

Rl

1. CumBonbl 0003HaAYeHUn NapamMeTpOB 3NEKTPOAHON CUCTEMBI;
2. OcHoBHOE LUMGpPOBOE Nose N3MepPSEMbIX BENUYMH;

3. 3Hak aBTOMaTU4eckom guarHoCTUKn npubopa;

4. CuMBOSblI €AUHUL, U3MEPEHNS;

5. 3Hak paspsiga 6atapeun nuTaHus;

6. 3HakK u3BnevYeHusa n3 NamaTu;

7. 3HaK py4yHOro BBOAa 3HAYEHUS TEMNepaTypbl;

8. BcrnomorarternbHoe undpoBoe nose TemnepaTtypbl pacTBopa;
9. 3Hak 3anucu B NnamMsaTb;

10. CumBON HOMEpa AYENKN NaAMATH;

11. 3Hakm HoMepa rpagynpoBOYHOrO pacTBopa;

12. Tone pexnmoB paboThl.

PucyHok 2 - MHOrooyHKLUMOHanNbHbIN gucnnemn

B npouecce ynpasneHna npnbopom MoxeT bbiTb M3MeHeHa (OTpenakTUpo-
BaHa) Ta unpa nnu 3Hak, Kotopas MuraeT B TEKYLLIMW MOMEHT Ha gucnree.
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1.2.6 lNaHenb ynpasneHuns
Ha naHenn ynpaBneHuUss pacrnofoXeHbl CeMb KHOMOK, chyXawux nns
ynpasneHus npnbopom.

BkntoyeHue/BbIkntoveHne npmnbopa.

cron) BpemeHHass ocTaHOBKa mpoluecca U3MepeHusi C yaep)kaHvem Ha
AVCnIee TeKyLlero pesynbTara.

Bbibop pexunma paboTtbl npudopa.

Bbibop eanHUL, 3smepeHunsi B pexnme N3amepeHus.
Bbibop paspsga M3aMeHSeMoro yvcria Unu 3Haka npu pegaktupo-
BaHUU (M3MEHEHNN) YNCNOBbLIX 3HAYEHUMN.

BbIBOP

BBOA ) [MoateepkaeHne BBoAA AaHHbIX, BbIOPAHHOIO pexunma, 3Haka unm
YUCIIOBOro 3Ha4YeHUS.

YBenunyeHune ymucna
NN N3MEHEHMEe 3HaKa Nnpu pegakTMpoBaHNUM YNCINOBbLIX 3HAYEHUN.

N3BneyeHne COoOEepPXNUMOro d4eek BGrnokHoTa Ha ancnnen.

YMeHbLUEHME Yncna

NI N3MEHEHME 3HaKa Npy pedakTMpPoBaHMN YNCNOBbLIX 3HAYEHUMN.
[MepeBoa npnbopa B COCTOSAHME FOTOBHOCTU K COXPaHEHMIO
pesynbTaTa uamMepeHusi B BblIbpaHHOM a4yerke 6nokHoTa.

© 0(J000C

Mcnonb3oBaHue opraHOB yrnpasneHus npubopa B pasHbIX pexunmax pabo-
Tbl NOAPOBHO ONUCbIBAETCA B NOCMeayoLWNX pasgenax.

2 YKASAHUE MEP BE3OMNACHOCTH

K paboTte ¢ npnbopom gonyckaeTca nepcoHar, N3y4ymBLUMA HacTosILLEee pPy-
KOBOACTBO, AEMCTBYIOLLME NMpaBuia aKcnnyaTaumMm aneKkTpoycTaHOBOK M npa-
BuUna paboTbl C XMMUYECKMMU peakTUBaMM.

Bo Bpemsi npodmnaktudeckux paboTt M pemoHTa npubopa Heobxoammo
6Gr0OK ceTeBOro NMTaHMs OTKNIOYNTD OT CETMW.

Mpn pabote c npubopom crenyet obeperaTb npeobpasoBaTernb N dnek-
TPOAbl OT yAapOB, NOCKONbKY MHOIME AeTann B UX KOHCTPYKLWN M3rOTOBSIEHbI
N3 Xpynkux maTepuanos.

e IpU napamMempax numaruw,e20 Harnps)XeHuss He coomeemcmeyru,ux
npueedeHHbIM 8 nyHkme 2.3 N'PBA.414318.0019®0;

e Ipu napamempax KOHMposiupyeMolu cpeldbl 8bIX00sWUx 3a npeoensbl,
npueedeHHble 8 nyHKme 2.5 NPBA.414318.001®0, a makxe npu Hajau4uu e
KOHmMposnupyemolu cpede eeuwjecme, CK/IOHHbIX K obpa3oeaHur0 cmouKux
omJ10XKeHul Ha 35iekmpoodax.

f He donyckaemcs akcnnyamauyusi npubopa:




(PB5A.414318.001P3
3 NOAroToBKA NMPUBOPA K PABOTE

3.1 PacnakoBka

Mpn nonyveHun npubopa cregyeT BCKPbITb YMNakoBKY, MPOBEPUTb KOM-
NNEeKTHOCTb M Y6eanTbCa B COXPAHHOCTM yNakoBaHHbIX U34EeSUM.

PacnakoBaHHbIN  nNpuboOp cnegyeT Bblaepxatb Npu  Temnepartype
(20 + 5) °C n oTHOoCUTENbLHON BRNaxHocTn He 6onee 80 % B TeyeHne He mMe-
Hee 8 yacos.

3.2 NNoaroToBKa 3aNeKTPoaoB K paboTe

MogrotoBka AJTIEKTPOOOB K pa60Te npon3soanTcA B COOTBETCTBUN C PEKO-
MeHOaunaMmun, N3rtoXKeHHbIMU B MacrnopTax Ha COOTBETCTBYHOLLME 3J1EKTPOAbI.

3.3 NoaroToBKa NCTOYHUKOB NUTAHUA

[MuTaHne npmubopa ocywecTBnseTcs OT ceTu yepes3 610K ceTeBOro nuta-
HUS UM OT aBTOHOMHOIO MCTOYHMKA - YeTblpex anemMeHToB Tuna A316 Ha-
npsbkeHnem 1,5 B.

[ns ycTaHOBKM aneMeHToB 6aTapen aBTOHOMHOIO UCTOYHMKA MUTAHUS He-
obxoammo:

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

- cobntogasa NnonspHOCTb, YCTAHOBUTD 3NIEMEHTLI B OTCEK;

- 3aKpbITb KPbILLKY OTCEeKa.

[ns paboTtbl Npubopa oT 6510ka CeTEBOro NUTaHNS:

- BCTaBUTb BUSIKY B510Ka ceTeBOro NuTaHus B pasbemM 1 (pucyHok 1);

- NOLKMOYMUTb BFIOK CETEBOro NUTaAHUS K CETU NEPEMEHHOro Toka C HOMM-
HanbHbIM HanpsxeHnem 220 B.

Mpn nogkntoyYeHun Groka ceTeBOro NUTaHUA aBTOHOMHOE NUTaHWe aBTo-
MaTU4eCKM OTKITHOYaeTCS.

3.4 NopgrotoBka npmbopa

KombuHuposaHHbIM anekTpos (Hanpumep, ACK-10603) cnenyeT 3akpenntb
B WTaTMBE U NogknounTb K rHesgy «M3M.». [lonyckaeTcs ncnonb3oBath pas-
AENbHYI0 SMNEKTPOAHYH Napy, COCTOSILLYH M3 WU3MEPUTESNbHOro anekTpoaa
(Hanpumep, 3C-10601) n anekTpoga cpaBHeHus (Hanpumep, ACp-10103).
[Mpn aTom 0Ba anekTpoda 3akpennswTca B WTaTuBe, pa3beM kabens name-
pUTENBHOrO anekTpoda noakntoyaetcs kK rHe3ny «U3M.», a anekTpoaa cpas-
HeHus K rHe3gy «CPABH.» npeobpasoBarens.

TepmogaTumk 3aKpenuTb B LUTATMBE M MNOAKNIOYNTL K rHe3ay « TOA».

o Tepmodamyuk, 8 060CHOBaHHbIX cilyYasix (Hanpumep, Npu e2o0 HeucrpagHo-
1 cmu) MO)XXHO He nNodko4Yams K npubopy. Temnepamypa 8 3MoM criy4yae e8o-
dumcsi epy4HYyIo.
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4 PABOTA C NPUBOPOM

4.1 BKnrovyeHue U BbIKNOYeHUe npubopa

[ns BknoyeHna npnbopa HaxaTb KHOMKY
BKNOYeHna npnbopa n yaepxmeaTb €€ B
TeyeHue 1-2 cekyHa.

[Mpn BKMAOYEHUN Ha AUCNIee KpaTKoBpe-
MEHHO BbICBEYMBAETCA HOMEpP BeEpPCUM
nporpammHoro obecnedyeHns npubopa,
Hanpumep «v1.09», nocne 4vero npmnbop
nepexoauT B PEeXuUM U3MEPEHUN B TeX
euHuuax, KoTopble Obinn yCTaHOBMEHbI
Npv NpeablayLwem ero BbIKMYeHUN.

£
LS

=

B none pexumoB paboTbl Ha aucnnee
BbicBeynBaetTca 3HakKk «A3MEPEHUE».
Ha ocHoBHOM uudpoBOM nose aucnnes
oTobpaxatoTca pesynbTatbl TeKyLlero
N3MepeHns™.

N N

X

=( C
L °C

U3mepenune

Ecnu numaHue npubopa ocyuje-
cmesissemcsi Om aeMOHOMHO20
ucmoy4HukKa, crnedyem rnpoeepums
cocmosiHue 3Haka pa3psida 6ama-
peu. Ecniu oH 2o0pum (noka3aHo Ha
PUCYHKe), Mo 3/1leMeHmbI numaHusi
csiedyem 3ameHUmMs (3.3).

/N\

gL

Sl

U3mepenue -y e
(
o

= X°C

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

* 34ecb N ganee Ha pUCYHKax, MOSICHALWMX Nopsagok paboTsl ¢ npnbopom, npuBeLeHbI
Crny4vanHble NokasaHus Ha gucnree, B pearbHbIX YCNOBUSX OHU MOTYT ObITb APYTrMU.
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4.2 Pexxnmbl paboTbl npubopa

[Mpnbop nmeeT cnegytome pexmmsl padoTbl:

- «<USBMEPEHME» - ocHOBHOW pexnm paboThl;

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

- «<HACTPOUKA pX;» - rpagymposka npubopa ¢ yTOYHEHNEM KOOPAMHAT
N30MOTEHLUMANbHON TOYKM;

- «kKOHTPOJIb» - KOHTpPONb U pedakTupoBaHME NapameTpoB 3NEeKTpoa-
HOM CUCTEMBbI.

5 MPOBEOEHWUE U3SMEPEHUN
5.1 U3mepeHune pH

Ans nony4yeHusi peaynbmamoe usmepeHuli pH ¢ HopmMupyemMbIM 3Ha4eHu-
eM rozpewHocmu Heobxodumo npoeecmu 2padyuposky npubopa co-
anacHo nyHkmy 7.4 unu, npu Heobxodumocmu, coasiacHoO nyHKmy 7.5.

Mocne BkMoveHns npubopa asBTOMaTU- (X
Yecku ycTaHasnuBaeTtcs pexum «WU3- = Y
MEPEHME». B none pexumoB paboThbl ( ’-‘ ’-

Ha Oucrnee BbICBeuMBaeTca 3Hak «U3- P— -
MEPEHUE». = °C
Mpu HeobxogmmocTn kHonkoii BbIBOP :‘ L" I: PH
CrIE[yeT YCTaHOBUTE PEXUM U3MEPEHMI IR
«pH». Mpu aTOM B npaBoi YacTu Auc-

nnes BbicBeYnBaeTcs cMmBos «pH». flanepere '.'t 5 o

° lNpu u3mepeHusix pH cnedyem nMoMHUMb, YMO XapaKmepucmuKu 3J1eK-
1 mpoOHOU cucmeMbl 3agUcssm om memnepamypbl aHanu3upyemou cpeobil.
lMoamomy Ons yyema amol 3aeucuMocmu (aeémomamu4eckol mepmo-
KoMmneHcayuu) npubopy Heob6xoduma uHgopmauusi O memnepamype
pacmeopa. Hauny4ywum eapuaHmom sienisemcsi aemomMmamu4ecKoe usme-
peHue memnepamypbl Npu nomMowu mepmModamyuka (8 mMOM wyucre
8CMpPOEeHHOo20 & 3siekmpod). B 060cHOBaHHbLIX cny4Yasix (npoeedeHue
MUKpOU3MepeHUl, HeucrnpasHOCMb mepmodam4yuka U m. I.) 3HaYeHue
memnepamypbl MOXem e800UMbCS 8py4YHyr0. B nocriedHeM criy4yae mem-
nepamypy pacmeopa onpedesssiom npu noMow,u mepmomMempa U e6eo-
dssm e npubop neped Ha4yasIoM UusMepeHull coaslacHo nyHkmy 5.5.

10
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[MpOoMbITb NEKTpoabl U Apyrve npuMeHsemble YCTPoNCcTBa (Hanpumep, Tep-
MOZATUYMK UM TEPMOMETP) OUCTUNNIMPOBAHHOM BOOOW, OCYLIUTb UX PUMbT-
poBasnibHon Gymaron n norpysntb B aHanuanpyemblin pacteop. [pu ncnonb-
30BaHUM TepMmogaTtymka rinyobmHa ero norpyXeHns B aHanmsanpyemblin pacteop
AOoImKHa 6bITb He MeHee 30 MMm.

[Mocne ycTtaHoBNeHUsa ctTabunbHbIX Noka-
3aHU cumTaTb pesysibTaT N3MepeHusi ¢ ’-'-’-‘ I
,EI,VICI'IJ'I ed. Mamepenune

N

P |

= °C

pud @

pud @

pud @

O6bI4HO 8peMsi ycmaHoeJIeHUs1 MoKa3aHull He npeebiwarm 3 MUH ¢ MO-
MeHmMa noe2pyxeHusi 0am4yukKoe e aHanusupyemyro cpedy. OOHako npu
usmMepeHuu pH cunbHOKUCbLIX U CUTbHOWEJIOYHbLIX Pacmeopoes, a makxe
npu memnepamypax, 6nuskux k 0 °C epemsi ycmaHoeJslIeHuUsl NnoKa3aHul
moxxem docmuzaamb 10 MUH.

UsmepeHuss pH xnebonpodykmoe u Mmsica npou3eodsimcsi 8 coomeemcm-
8UU C yKa3aHUsIMU, U3JIOKEeHHbIMU 8 3KCr/lyamauuoHHOU OOKyMeHmauuu
anekmpoda SCK-10616.

lMpasunbHocmb 2padyupoeku npubopa Heob6xo0umMo nepuoduvecKu npo-
eepsimb No 2padyupoeOYHOMY pacmeopy e coomeemcmeuu C IMyHK-
mom 7.6. B Havane akcnnyamauyuu npubopa usiu HOBbIX 3/1IeKMPOOoe
nposepkKy pekomeHdyemcsi npou3eodumb KaxOblli OeHb, maK KaK Xapak-
mepucmuku 351eKmpodoe Mo2ym u3MeHumbcsl. B danbHeliwem npoeepka
OO0JIKHa npou3eodumbCs He pexxe 00HO20 pa3a 8 Hedeslio.

5.2 U3mepeHue Eh

i

pud @

Ans ebinonHeHust usmepeHuti Eh domxHa ucnosib3oeambCsi 3/1IeKMpPOOHasi
cucmema, cocmosiujasi u3 usmMepumesibHo20 pedokc-asiekmpoda (Hanpu-
mep, 3PI1-101) u anekmpoda cpasHeHuss (Hanpumep, ACp-10103). Tak xe
MO)Xem ucrnoJsib308ambCsi KOMOUHUPOBaHHbIU pPedOoKc-3/71eKmpod (Hanpu-
mep, OPI1-105). Yka3aHHbIe 351eKMpoObl 8 KOMIMJIEKM MocmaeKu He 8XOo-
asm.

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

[Mocne BkntoyeHus npubopa aBTOMaTU- -
YyeCcKkn YycTaHaBnmBaeTcsa pexum «U3- - - -
MEPEHMUE». B none pexunmoB paboThbl S

Ha Aucrninee BbicBeymBaeTcd 3Hak «WU3- Mamepene o
MEPEHUE». L 4°C

11
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[Mpn HeobxogmmocTtn kHornkon BbIBOP
cnegyeTt YCTaHOBUTb PEXUM U3MeEPEHUN
«mV». [1lpyn aTOM B NpaBou 4acTn guc-
nresi BbiCBe4YnBaeTCcs CMMBON «mV».

BbIEOP

‘.:‘ :‘mv
RARN

U3mepenune -y W
)

= I°C
MpoMbITb 3NeKkTpoabl AUCTUANNMPOBAH-
HOW BOAOWN, OCYWMWTb MX PUnNbTPOBasb- A
HOM GymaroM W norpysntb B aHanusu- L L
pyembii pactBop. [locne ycraHOBREHMS
CTabunbHbLIX NOKa3aHUN cYNTaTb pesyrib- Hewepere ':1 :: c

TaT nu3amMepeHmna ¢ aucnreA.

5.3 UamepeHne 34C

Pexnm mnsamepeHun «mvVy», KpoOMe OMMCAHHOro B MNYHKTE 5.2 namepeHus
OKUCINNTENbHO-BOCCTAHOBUTESNBLHOIO NoTeHUMana, MoXeT NCNOofb30BaTbCS:

- ana namepeHuss 4C anekTpoaHOM CUCTEMbl C LESNbl0 OLIEHKU ee UC-
npaBHOCTK (N0 OTKITOHEHMO 3C OT HOMMHANBHOro 3HAYeHUS);

- AN MOCTPOEHUA rpagyMpoBOYHOIO rpadmka n onpegeneHns no Hemy
KOHUEHTpaumn (nokasatens akTMBHOCTU) pasfiMyHbIX MOHOB MPU UCMNOSIb30-
BaHUM MOHOCENEKTUBHbLIX 3NEKTPOAOB B KayeCTBe U3MepUTENbHbLIX (B KOM-
NMEKT NOCTaBKM HE BXOAAT).

5.4 NamepeHune TemnepaTypbl
U3zmepeHue memnepamypbl 803MOXHO MOJILKO 8 MOM cJiyvae, eciu K
npubopy nodkno4eH mepmMooamyuKk unu KOMOUHUPOBaHHbIU 3/1eKMpodgd
CO 8CMPOEHHbIM mepmodamyukoM. Hanuyue mepmodamyuka npubop

onpedenﬂem asmomMamu4ecku.

MNomecTnTb TepMoaaTUMK (MNN KOMBUHN-
POBAHHbIA 3MNEKTPO4 CO BCTPOEHHbIM
TepmMoaaTynkom) B aHanM3npyemsblii pac-
TBOp. MOCne ycTaHOBNEeHUs CTabUNbHbIX
nokasaHuin cumTaTtb pesynbTaT usMmepe-
HUSA C aucnnes.

S0

Al
-

< 4°C

U3mepenue

|
1 UHepuyuoHHOCMb mepModam4uka He rnpeebiwaem 3 MUH.

12
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5.5 Py4yHoun BBOA TemMnepaTypbl

/N\

nepamypbl, ycmaHO8J/IeHHO€e paHee 8PYYHYH0.

Py4HolU 800 memnepamypbl 803MOXXEH MOJILKO 8 MOM crly4Yyae, ecyiu K
npubopy He nodkn4YeH mepmodamyuk (onpedesisiemcss aemomamude-
cku). Ha ducnnee npu amom uHduyupyemcs 3Hak «TP» u 3HayeHue mem-

na penakTnposaHmnda 3HadeHUA Temne-
paTtypbl cnenyet HaXaTtb OA4HY U3 KHOMOK

VvV unn A. Ha gucnnen BblIBOOUTCA TpeX-
3Ha4yHOe yucro TemnepaTtypbl. Mnaawmn
3HaK 4yucrna muraeTt, nokasbiBasi, YTO OH
MOXET ObITb NU3BMEHEH.

=

n

©

Cooene
ANERN

= i
2 J°C

/ 1\

U3mepenue

r

Bbibopa paspsiga yucna ocyuwiecTBnsaeT-
Csl nocrefoBaTeribHbIM HakaTUeM KHOM-
k1 BbIBOP.

BbIBEOP

pH

|
=

b g
DmCn

MamepeHme - wy
XU
i e

L

=
L ;,\':q”t:

MzmepeHHe

-

MaMepeHME -

P nf
b E#”C

- iy,

-

N3MeHATbL MOXHO Ty UuMdpy, KoTOopas
MUraeT B AaHHbIA MOMEHT Ha Aucnnee.
YBenuyeHne unm ymeHblleHne npoun3Bo-

AONTCA COOTBETCTBYHOLMMU KHOMKaMU VvV,
.

=

Jn

Cooene
ANERN

= i
Z J°C

\

/
~

U3mepenue

r

-

[lna 3aBeplieHna peaakTMpoBaHUs crie-
ayeTt HaxaTb kHonky BBOA.

BBOAO

() ©

N

ANERN

Py WG
. °C

U3mepenune

Py4HoW BBOA TemnepaTypbl NPOU3BOANTCA C AUCKPETHOCTLIO 1 °C.
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6 KOHTPOIIb U PEOAKTUPOBAHMUE NMAPAMETPOB 3JIEKTPOQHON

CUCTEMbI

6.1 KoHTponb napameTpoOB 3NMeKTPOAHON CUCTEMbI

o lNpu u3smepeHusix pH credyem noMHumMb, Ymo OJisi NONy4eHuUsl pe3ysibma-
l moe ¢ HOpMupyeMbIM 3Ha4eHueM no2pewHocmu napamempb! 351€KMpPoo-
Holu cucmewmbl (1.1), xpaHswuecsi @ namssmu npubopa OO/KHbI 6bIMb 8

npedesiax 0ONycKoe yKa3aHHbIX 6 rnacropmax Ha 3/1ekmpoodbi. B cny4ae,
ec/siu napamempsbl 3/1eKMPOOHOU cucmeMbl 8bIx00sM 3a npedesibl 3Mux
donyckoe Heobxodumo npoesecmu 2padyupoeKy npubopa coasacHo pas-

Oena7.

Haxumasa Ha kHonky PEXWMM, BbibpaTtb
pexum «KOHTPOJIb». lNMpu atom 3Hak
«KOHTPOJIb» Ha paucnnee HauduHaeT
MUraTb, @ Ha OCHOBHOM W AOMNOSTHUTEMNb-
HOM UM(PpOBOM nore gucnnesa coxpa-
HAKTCA pe3ynbTaTbl TEKyLero usamepe-
HUA.

J0C
AR X

Xz
" -.OC

—KoHTponb —

Ans npedomepaweHusi cny4aliHo2o 3anycka pexuma «KOHTPOJIb» exo0 e
He20 npoucxodum mMmoJIbLKO rnocsie Haxamusi kHonku BBO/. Ecnu KHornka
BBO/] He 6bina Haxxama 8 meyeHue (5 — 7) cekyHO, npubop eo3epawjaemcsi 8

pexxum «MSMEPEHUE».

HaxaTte kHonky BBO[. [locne 3aToro
3Hak «kKOHTPOIJIb» npekpawaeTt muraTb
N nHouumMpyeTca HenpepbiBHO. Ha guc-
nnen BbIBOAUTCS 3HAYeHMEe KoopauHaThbl
N3onoTeHumanbLHOU ToYkn pX; (B nacnop-
Tax Ha 3nekTpoabl 3TOT napameTp obo-
3HayeH kak pH;).

1lIIiii'

T

AR A

KoHTtponb

HaxaTtb kHonky BBO[. Ha gucnnen Bbl-
BOOUTCHA 3HaYeHne KoopauHaTbl KU30mMo-

TeHUmanbHoOM ToukmM E;.

BBOA

( v
(K

KoHtponb

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

BBOAO

DI
&L L

KoHTtponb

14
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Je e

HaxaTtb kHonky BBOL. lNpubop nepexo- BBOA AN
aut B pexum «USMEPEHUE».

WU3mepenne " .'

= (°C

° lMepexod e pexum «A3MEPEHUE» Ha nobom amane Moxem npou3eo-
l dumbcsi Haxxamuem KHonku PEXXUM.

6.2 PenaktupoBaHue 3Ha4eHUI KOOPAUHAT M30MOTEeHLUMaNIbHOW TOYKHN
3NEeKTPOAHOWN CUCTEMbI

3aBoackada yCcTaHOBKa KoopauHaT u3onoTeHumanbHon Toukn (pXi, Ej) cooT-
BETCTBYET MACMOPTHbIM 3HAYEHUSM 3INEKTPOAHOM CUCTEMbI, BXOASALLEN B
KOMMMEKT nocTtaBku npmbopa.

lMpu ucnonb3oeaHuu 3J1IeKMPOO08 C_Opy2UuMuU 3HaYeHUSIMU KOOoOpOuHam
usonomeHyuaabLHOU MOYKU ux criedyem esecmu e npubop.

Haxumas Ha kHonky PEXXWUM, BbiGpaTtb

pexum «KOHTPOJIb». lpn atom 3Hak )y
«KOHTPOJIb» Ha paucnnee Ha4dnHaet - - -
MuraTb, @ Ha OCHOBHOM U OOMOSMHUTENb- S
HOM UM(poOBOM none gucnnes coxpa- i ) -
HAITCA pesynbTaTbl TEKyLUero usmepe- Hompene - L J°C

HUA.

Ans npedomepawieHusi cry4aliHo2o 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 pexum «M3MEPEHUE».

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

N nHouumMpyeTca HenpepbiBHO. Ha guc- . L.
nnen BbIBOAUTCA 3HAYEHWE KOOpPAWHATbI

KoHTtponb

n3onoTeHUnanbHom To4ku pX;.

Ons un3amMeHeHus V3Haqu|/|17| KoopAauHaTt pxin = -‘ .-‘ oH
N30MOTEHUMANbLHOW TOYKN creayet, npu -
NPOCMOTpPe 3HaAYeHUa pX; HaxaTb KHOM- ’-' ’-'- ( '-'

ky BBO[l n yaepxueaTh ee B TedyeHue
(1-2) cekyHa. (1-2)

15
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Bx00 e pexum pedakmupoeaHusi u3onomeHuyuaabHOU Mo4YKu npueedem K

A cbpocy ecex e2padyupoe8oYHbIX xapakmepucmuk. [Toamomy eo usbexaHue
nomepu OaHHbIX He pekoMeHOyemcsi 6e3 Heob6xodumocmu exo0umb 8
3amom pexum.

Ha aucnnen BbIBOAUTCSA YCTAHOBMEHHOE
paHee 3HayeHune pX;. [locrnegHun 3Hak U
yucrna mwuraet. M3MeHATb MOXHO Ty
undpy, KoTopad Muraet B AaHHbIM MO-
MEHT Ha aucnnee. Boibop paspsiga ocy-
wectengaetca kHonkon BbIBOP, a yBse-
NMYeHne wnn YyMmeHblleHne ungpbl — BbIGOP

KHonkamu V, A. [pu 3aBeplieHun pe-

AAKTUPOBaHUA crnedyeT HaxaTb KHOMKY
BBO[.

O
KNI

Ha aucnnen BbIBOAUTCSA YCTAHOBMEHHOE
paHee 3HadeHue E;. [locnegHun 3Hak
yucna wmuraet. M3MeHATb MOXHO Ty U
undpy, KoTopad Muraet B AaHHbIM MO-
MEHT Ha aucnnee. Boibop paspsiga ocy-
wectengaetca kHonkon BbIBOP, a yBse-
NNYEHNE WNN YMeHblleHMe undpbl —

KHonkamu V, A. MameHeHune 3Haka npo- BLIEOP
N3BOAMTCS MNPV MUraHUM BCEX YeTblpex
paspsigoB uucna. Mpu 3aBeplieHun pe-
OaKTUPOBaHMSA CreayeT HaxaTb KHOMKY
BBO/[.

SEIeRe

O
Tx

.Y N
Nt 1
U
3
<

(400

Mamu4ecku nepexodum 8 pexum 2padyupoeku (7.4).

Ecnu nocne 3aeepweHuss pedakmupogaHusi nocsiedHe20 U3 napamMempos
a71ekmpoOHOU cucmembl Haxxamb KHonky PEXKUM, a He kHonky BBO/ npu-
60op nepelidem e pexum «M3MEPEHUE». B amom cny4ae e namsimu npu-
6opa coxpaHumcsi ycmaHo8J/IeHHOe 3HayeHue KOOpOuHam u30rnomeHuyu-
anbHOU MOYKU U meopemu4yeckoe 3Ha4eHue Kpymu3Hbl 3/1eKmpoOdHOoU Xa-
pakmepucmuku.

Ecnu kHonky PEXXUM Haxamb nocne 3asepweHusi peGakmupoeaHusi 3Ha-
yeHusi pX; npubop nepelidem e pexum «+NA3MEPEHUE». B amom cry4yae 8
namsimu npubopa coxpaHumcsi ycmaHogJIeHHoe rnpousgodumesieM 3Ha4ye-
Hue KoopOuHam u3ornomeHyuasibHOU MOYKU U meopemu4yecKkoe 3Ha4YeHue
KPYMmu3HbI 3/71eKMPOOHOU Xxapakmepucmuku.

i‘i Mocne usmeHeHusi koopAuHam u3onomeHyuanbHoOl moyYku npubop aemo-
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7 TPAOYUPOBKA MNMPUBOPA

pagyvpoBKa 3TO COBOKYMHOCTb Onepauui No AOBEeAEHUHO MOrPeLlHOCTU
n3amepeHuin pH-metTpa 0o HopMUpyeMbix 3HavyeHUW. pagympoBka npubopa
NPOM3BOANTCH NEPUOANYECKU, a TaKKe B CrieayloLLnX crydyasx:

- Npu 3ameHe U (Unn) nepes3apsiake ANeKTPoaoB;

- NpW Nony4yeHun npubopa U3 peMoHTa Unm nocne AnUTensHOro XpaHeHus;

- MPW BO3HMKHOBEHUN COMHEHWI B JOCTOBEPHOCTU Pe3yNbTaToB U3MEPEHUI;

- MpY NEepuoaNYEecKkoM KOHTpOre.

7.1 'papyvpoBOYHbIe pacTBOpPbLI

pagyvpoBka nNpubopa AosmKHa NPOU3BOAUTLCA MO rPagyMpOBOYHbLIM pac-
TBOpaM, B KayeCTBe KOTOPbIX PEKOMeHAyeTcs NpUMeHATb BydepHble pac-
TBOpPbI - paboune atanoHbl pH 2-ro paspsaga no NOCT 8.135-2004 (manee -
pacTBOpbI) CO 3HaYeHusaMU pHos: 1,65, 4,01, 6,86, 9,18, 12,43. Temnepartyp-
Has 3aBMCUMOCTb 3HadYeHun pH aTnx pactBopoB (nNpunoxeHne A) 3anoxeHa
B namsATb npubopa. [Mo3aTomMy npyv MCNoNb30BaHUM YKa3aHHbIX PacTBOPOB
Npubop B npoLecce rpagympoBKn aBTOMaTUYECKN onpeensdeT BblOpaHHbLIN
pacTBOpP W BbIBOOUT €ro 3HadeHne Ha aucnnen. ITo rno3BOSISeT YNpoCTUTb U
YCKOPUTb NpOLIECC NPOBeAEeHUs rpagynpOoBKMU.

Ana npurotoBneHus 6ydepHbiXx pacTBOPOB C onpeaesieHHbIMU 3HaYeHu s -
MU pH BbinyckatoTca ctaHgapT-TuTpbl. MeTtogumka npuroToBreHns pacTBopoB
npueeseHa Ha yrnakoBKe.

[lonyckaeTca npuMeHeHue rpagynmpoBOYHbLIX PaCTBOPOB C APYrMMU 3Ha4e-
Huamm pH. OgHako B 3TOM criydae nonb3oBaTento nNpuaeTcs BBOAUTb UX
3HayeHna pH Bpy4HyIO.

[Mpwn BbIGOPE rPagynMpPOBOYHbBIX PAaCTBOPOB peKOMEHAYeTCs NpuaepXxmBatb-
Csl TaKoro npuHumna, 4Tobbl nx 3HavyeHus pH oxeaTbiBanu gnanasoH pH aHa-
nmManpyemMblx pacTBopoB. PasHuua B 3HavyeHuax pH y rpagympoBOYHbLIX pac-
TBOPOB [O/MKHA ObITb HE MeHee eauHuubl. TemnepaTypa rpagynmpoBOYHbIX
pacTBOPOB A0MKHA ObiTb oAnHaKoBol (+2 °C) U NOCTOSHHOMN.

Onga CHWXeHUA NOorpelHoCcT U3MEepeHUn peKkoMeHOyeTCa rpagynpoBKy
OCYLLEeCTBNATb Mpu Temnepartype ONu3Kon K Temnepartype aHanmsnpyembix
pacTBOPOB.

He cnepgyeT npousBoanTb rpagyvpoBKy nNpubopoB nNo pacTtBopam, Npuro-
TOBJIEHHbIM U3 ClNy4YanHbIX PeakTUBOB HEM3BECTHOM KBanudukaumm, Tak Kak
Npn 9TOM BO3MOXHbl 3HAYUTENbHbIE OWNOKM B 3Ha4YeHUn pH nNpurotoBneH-
HbIX pacTBopoB. Cneagyet MeTb B BUAY, YTO NPU MHOMOKPATHOM MCMOSb30-
BaHMM OOHOM N TOW XXe Nnopuum pacTBopa MOXET MPOU3OoUTU M3MEHEHUE ero
pH 3a cuyeT BHeceHUs criydamHbix npumecen. [1oaToMy He pekoMeHayeTcs
NOBTOPHOE UCMOSb30BaHNe pacTBOPOB Mpu rpagymnpoBke npmnbopa.
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7.2 BapuaHTbl rpagympoBKUu

B 3aBucMMOCTM OT ycnoBur nocnegylowwmx namepeHnn n tpebyemom mx
TOYHOCTW NPUBOP NO3BONAET NPOM3BOAUTL FPagyNPOBKY NO OAHOMY U3 cre-
AYOLLNX BApUaHTOB:

- N0 OAHOMY rpagynMpoBoYHoMy pacteopy (pexum «HACTPOUKA»);

- N0 ABYM rpagympoBoYHbIM pacteopam (pexum «HACTPOUKA»);

- N0 ABYM rpagympoBOYHbIM pacTBopaM C YTOMHEHMEM KoopauHaT M30mMno-
TEHUManNbHOW TOYKM (PEXUM «HACTPOMKA pXi»).

pagyvpoBKka N0 OAHOMY PacTBOPY HE MOXeT obecnevnTb BbICOKON TOYHO-
CTN N3MEPEHNA B LUMPOKOM AnanasoHe pH. Takasa rpagyvpoBka MOXeT npu-
MEHSATLCS, ecnun nocreayLwme nsmepeHus NpoBoaaTcs B y3kon obnactmn pH
(He bonee *+ 1 oT 3Ha4YeHUsa pH, NCNONL30BAHHOIO rPagyMPOBOYHOIO PacTBO-
pa), 1 NpU UCMOMb30BAHNN KCBEXMX» 3IIEKTPOOOB.

‘pagyvpoBKka No ABYM pacTBopaMm 3TO Haumbonee 4acTto NPUMEHSIEMbIN U
pekomMeHayeMbln BapuaHT rpagynpoBkn. OHa obecnednBaeT nonydeHue pe-
3ynbTaToB U3MEPEHU C HOPMUPYEMOW MOrPELLHOCTLIO U MOXET MPUMEHATb-
cs Ans 60MbWNHCTBA PYTUHHBLIX @aHanM3oB, NPOBOAUMBIX MPU KOMHATHOM UK
NOCTOSAHHOM TemnepaType.

pagyvpoBKY C YTOYHEHMEM KOOpAWHAT M30MOTEHUMAanbHOW TOYKWU 3reK-
TPOAHON CUCTEMbI PEKOMEHAYETCHA NPOBOAUTbL B TOM Crnyyae, ecnu npu no-
cnefylowmnx namepeHusix byayt aHanmsnpoBaTbCs pacTBOpbl, TeMnepaTypa
KOTOpbIX 3Ha4MTenbHo (bonee Yem Ha 20 °C) oTnu4yaeTca OT TemnepaTypsl
rpagynpoBOYHbIX PacTBOPOB.

. B cnyyasix, He mpebyrouwux 8bICOKOU MOYHOCMU u3mepeHul, dornycka-
1 emcsi eMecmo npoeedeHuUsi 2padyupo8KU O2paHU4YuUmMbCsi pedaKkmupoeaHu-
eM KkoopAuHam u3ornomeHyuasnbHoOl MOoYKu 351eKkmpodHol cucmembi (6.2).
IMpu amom mo2ym eeodumbcsi:

ennacriopmubie 3Ha4deHusi pX; E; (nozpewHocmb nocriedyrowux usme-
peHuti cocmaeum ~ 0,3 pH);

edelicmeumersibHbie (MOYYeHHbIe 3JKCMepuMeHmarsibHO) 3Ha4yeHusl Ko-
opduHam u3ornomeHyuasibHOU MOYKU UCMO/b3yeMolU 3/1eKmpoOHOU cuc-
membI (No2pewHocmb rnocsedyrowux usmepeHuli cocmasum ~ 0,1 pH).
lMocne seoda amux 08yx 3Ha4YeHul cnedyem rnepelumu 8 pPexxumM U3MepeHuUs!
Ha)xxamuem kHornku PE)XXUM 6e3 npoeedeHust 2padyupoeku (6.2).

7.3 NMNoaroToBKa K rpagynpoBKe

[Nepen Havyanom rpagyvmpoBKM pekoMeHayeTca yoeanTbCs B TOM, YTO yCTa-
HOBMeHHble B Npubope 3HayYeHUs KoopAuHaT U30MNOTEHUMAnNbHOM TOYKU CO-
OTBETCTBYIOT MacrnoOpTHbIM AaHHbIM MPUMEHAEMOWN 3NEKTPOAHOW CUCTEMBI.
[na aToro criegyeT BbINOMHUTL onepauum no nNyHKTy 6.1 n, npn Heobxoanmo-
CTW, onepaumm rno nyHkKTy 6.2.
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7.4 N'papgynpoBKa no ogHOMY unu AByMm pacteopam (pexum «HA-

CTPOMKAY)
7.4.1 Mepexog B pexum «HACTPOUKA»

KHonkon BbIBOP cnepyet yctaHOBUTH
pexnum nsmepeHnn «pH».

BbiEOP

Haxumas Ha kHonky PEXXWUM, BbibpaThb
pexum «HACTPOWMKA». Mpu 3ToM 3HaK
«HACTPOWUKA» Ha aucnnee HauyuMHaeT
MUraTb, 8 HA OCHOBHOM W OOMOMHUTENb-
HOM UMGPOBOM Mone Aucrres coxpa-
HAIOTCS pe3ynbTaTbl TEKYLLEero mamepe-
HUSA.

a0

g
N3amepenne ':" 50

a0
X

[ns npedomepaweHus cnyyaliHo20 3anycka pexuma «<HACTPOUKA» exod
8 He20 npoucxodum MmoJsibKO nocJsie Haxamusi kHonku BBO/. Ecnu KHonka
BBO/ He 6bina Haxxama e me4yeHue (5 — 7) cekyHO, npubop so3epawjaemcsi
e pexum «N3MEPEHUE». Bo u3bexaHue nomepu 2padyupoeoYHbIX Xa-
pakmepucmuk, eee0eHHbIX 8 naMsimb rnpeobpazosamersisi, He PeKOMeHAY-
emcs 6e3 Heo6xodumocmu exodums 8 pexum «HACTPOUKA».

7.4.2 'pagyvpoBKa No o4HOMY pacTBOpYy

Haxate kHonky BBO[. [Mocne aToro
3nak «HACTPOWMKA» npekpaiwiaer mu-
raTb U MHOUUMPYeTCH HenpepbiBHO. Ha
aucnnee Muraet 3Ha4vok, usobpaxato-
LWKUW CTakaH4yuK c umdcpon «1», npurna-
LIAA NOMECTUTb ANEKTPOLHYHO CUCTEMY U
TepMogaTyuk (MM TepMoMeTp) B nep-
BbIW rpagyMpoOBOYHbLIN PacTBOP.

\

|
Hactponka [
/1

/

\

o Ipadyupoeka Mmoxem 6bImb npepeaHa Ha J160M 3mane, ornucaHHOM 8
l nyHkme 7.4.2, Haxxamuem kHonku PEXXWUM. Ecnu epadyupoeka npepbiea-
emcsi 0o 3aHeceHus1 3Ha4YeHus1 pH nepeoz2o e2padyupoeoyHo20 pacmeopa,

mo cOeslaHHble U3MeHeHUs1 8 naMsimb npubopa He 3anucbiearomcsi, a co-
XpaHsiromcs napamempsbi npedbidyuwieli 2padyuposKu.
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[MpOMbITb 3MNEKTPOAHYD CUCTEMY U Tep-
MoAdaTyuK (TEpMOMETP) ANCTUNNUPOBAH-
HOM BOOOW, OCYLUTb OUIbTPOBasIbHOM
Bymaron, NoMectTuTb UX B MepBbIA rpa-
AYVPOBOYHbIN PacTBOP U HaXKaTb KHOMKY
BBOA.

BBOA

Ecnu mepmodamyuk (6 momM 4qucsie eCMpPOEHHbIU 8 KOMOUHUPOBaHHbIU
l anekmpod) Kk npubopy He nodknrYeH, mo npubop npedsioxum eesecmu
meKywyro memrnepamypy pacmeopa epy4HyIo.

Ha paucnnee npubopa oTobparkaetcsd
paHee YyCTaHOBNeHHad Temneparypa
pactBopa. Mnagwun paspag temnepa-
Typbl Muraet. Murarowmn 3Hak «A3ME-
PEHUE», curHanusmpyetr O TOM, 4TO
TpebyeTcs  n3MepuUTb  TEPMOMETPOM
Temnepartypy pacTeBopa M yCTaHOBUTbL ee
3Ha4yeHne Ha aucnnee KHOMKamu v, A U

nnn

BbIBEOP

06

_Hacrpoiika_[1
—U3mepeHne—

MO

BbIBOP (5.5). HaxaTb kHonky BBOQ. Uk AC
[Mp 3TOM YCTAHOBMEHHOE 3HaYeHune
TemnepaTtypbl 6yaeT 3aHeceHO B NamMsTb BBOA
npuodopa.
° Ecnu mepmodamyuk k npubopy nodksiro4YeH, mo ornepayuu rno esody 3Ha-

1 YeHuUss memnepamypbl agmomMamu4ecKu rportyCKarnmcs.

Mpnbop nepexoaut K mamepeHuto ISC
9NEeKTPOAHON CUCTEMbI, O YEM CUrHanu-
aupyet wmuraowmn 3Hak «U3MEPE-
HUE». Ha gncnnee npubopa otobpaxa-
eTcs namepeHHoe 3HadvyeHne JC anek-
TPOOHOM CUCTEMbI B MEPBOM rpagympo-
BOYHOM pacTBOpe, a Takke Temnepartypa
pactBopa.

YcTaHoBfneHMe CTabunbHOro 3HadYeHus
O[C anekTpogHon cuctembl Npudop on-
peoensieT aBTOMaTUYeCKu, MNpu  9TOM
pasfgaeTcsa 3BYKOBOW CuUrHam u npekpa-
waetca muraHne 3Haka «USMEPEHUE».

(Vv
(WA

P e 0
. °C

_Hacrpoiika_[1
—N3mepeHne—
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lMonb3oeamesnib camM Moxem onpedesiumb MOMEHM ycmaHO8JIeHUsl cma-
6unbHbIx nokasaHul 34C u Haxamb KkHonKy BBO/[ do mozo, kak amo cOe-

1

Jnlaem npub6op.

Ha ocHoBaHMM MOMNYYEHHbIX LaHHbIX
npubop  aBTOMaTUYECKM  onpeaenuT
Gnvxanwnn, COOTBETCTBYIOLLMN  3TUM
AaHHbIM pacTBOp W3 nepeyHsa paboymx
aTanoHoB (NpunoxeHne A) 1 BblIBEOET Ha
aucnnen 3HadeHue ero pH gns temne-
paTypsbl 25 °C.

BcnomoratenbHoe umndpoBoe nosne no-

O N N
X

HacTpoiika [

ralieHo.

/N\
/N\

HAna ydobcmea pabombl Ha ducnsneu npubopa esieodumcsi 3Ha4eHue pH
paboyezo amanoHa Ons 25 °C (3HavyeHue, yKkazaHHOe Ha yrnakoeKe cmaH-
dapm — mumpa). lpu pac4yemax 2padyupoO80OYHbIX XapaKmepucmuK npu-
60p aemomamuyecku eHecem [rOMNPaeKy Ha MeKywyr memnepamypy
pacmeopa. [Nloamomy npu ucnosnb3o8aHuu paboyux amasioHoe ¢ pHaiso:
1,65, 4,01, 6,86, 9,18, 12,43 no N'OCT 8.135-2004, He cnedyem eHOocumb amy
nonpaeKy epy4HyHo.

Ecnu npu ucnonb3oeaHuu 00HO20 U3 YKa3aHHbIX pacmeopoe npubop e2o
HenpaeusibHO ornpedesiusl, Mo amo ceudemenbcmeyem o6 owubke unu
HeucnpasHocmu. B amom cniyyae 2padyuposKy pekomeHOyemcsl npe-
peamb, u NPOAO/LKUMB €e MOJIbLKO Nocsie ycmpaHeHUs1 NpuYuHbl Hernosnao-
Ku (nyHkm 5 mabnuua 1).

Ecnu e kayecmee 2padyupog8OYHO20 pacmeopa MPpuUMeHsIemcsi pacmeop,
He exo0siuull 8 rnpueedeHHbIl nepevyeHb, Mo 3Ha4yeHue e2o pH Ons meky-
welu memnepamypsbl ciiedyem eeecmu epy4Hyro. [Ipu py4yHou ycmaHoeke
cnedyem seeodumb 3HavyeHue pH epadyupoeo4yHO20 pacmeopa ¢ y4Yemom
e20 mekyuw,eli memnepamypsbl. Temnepamypa pacmeopa UHouyupyemcsi Ha
ecriomMo2amesibHOM Yughpoeom rosie oucniesl.

[ns aToro cnegyet HaxaTb OOHY M3 KHO-
MOK V UM A.

N3MeHATbL MOXHO Ty UuMdpy, KoTopas
MUraeT B AaHHbI MOMEHT Ha gucnnee.
Boibop paspsiga ocywiecTBnsieTcss KHomM-
kon BbIBOP, a yBenuyeHne nnm ymeHb-
LWeHne undpbl KHONKaMK v, A.

T
TN

R
HacTpoiika [

b e 2
" -.OC

BbIBEOP

- ©:0

21



(PB5A.414318.001P3

[na 3aHeceHna 3HadeHns pH nepBoro
rpagyvpoBOYHOrO pactBopa B NaMATb
npudopa cneayet HaxaTtb kHonky BBOL.
Mpnbop NpennoxuT nepenTn K rpagyu-
poBKe Mo BTOpoOMYy pacTteBopy. Ha guc- BBOA

nnee MuWraeT 3HAYoK, M306paxKaoLLUI Hacoa T
CTakaHuMK C UMdpon «2», npurnaiias
NOMECTUTb ANEKTPOLAHYIO CUCTEMY U Tep-

mModaTyuk (MMM TEPMOMETpP) BO BTOPOW
rpagyvpoBOYHBIN pacTBop.

ckoli QuazHocmuku npubopa o6 owubke npu pac4eme 3HavyeHusi E; (nyHkm

f Ha amom amane eo3moxeH 8bieod coobweHuss cucmembl agmomamuye-
6 mabnuuya 1).

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

pund @

3mane oHa Mo)em O6bImb 3aeep- - i H
weHa. [na amozo cnedyem Ha- L L‘ L :
Xamb kHonKy PEXXUM. ’ | ’ (WX

o [\l 1/ \Bm/ \
lMpu6op ebieedem Ha ducnnel co-
XpaHeHHoe & naMsimu 3HadyeHue Msmepenne - =
Kpymu3Hbl 3/71eKmpoOHOU xapakme- L 4°C

pucmuku (100 % om meopemudye-
CKO20 3Ha4YeHusl) u nepelidem e pe-
JKUM u3mepeHudl.

7.4.3 N'pagyvipoBKa No ABYyM pacTBopam

[Ons npogosmkeHus rpagyvpoBKU  NpPO-
MbITb 9NIEKTPOOHYIO CUCTEMY U TEPMO-
AaTyuk (TepMoOMeETP) OUCTUNNUPOBAHHOM BBON
BOOOW, OCYyWNTb unbTpoBanbHOW Oy- .
Marom M rNOMecTUTb UX BO BTOPOWN rpa-

[YVPOBOYHbIN pacTBop. HaxaTb KHOMKy
BBO[.

Temnepamypa emopoz2o 2padyupoeo4yHo20 pacmeopa He OOJKHa omiiu-
Yyambcsi om memnepamypbi nepeoz2o 6osee yem Ha +2 °C.

o 'padyupoeka no emopomy pacmeopy Mmoxxem 6bImb npepeaHa Ha JIlo6om
1 amane, onucaHHOM 8 rnyHkme 7.4.3 Haxxamuem kHonku PEXXWUM. Ecnu 2pa-
dyupoeka npepbieaemcsi 0o 3anucu 3HavyeHuss pH emopozo 2padyupoeoy-
HO20 pacmeopa, mo 8 namsimu npubopa coxpaHUMcs paccHyumaHHoe npu
epadyupoeke o nepeomMy pacmeopy 3Ha4deHue E; u meopemuyeckoe 3Ha-
YeHue Kpymu3Hbl 3/71eKmMpPOOHOU XxapaKmepucmuKu.
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Mpubop nepexoant Kk mnamepenHutro JC
9NEKTPOOHON CUCTEMbLI, O YEM CUrHanu-
aupyet wmuraoowmn 3Hak «A3SMEPE-
HUE». Ha aucnnee npmnbopa otobpaxa-
eTcs namepeHHoe 3HadveHue J[C anek-
TPOOHOW CUCTEMbLI BO BTOPOM rpagympo-
BOYHOM pacTBOpe, a Takke Temneparypa
pacTtBopa.

YcTtaHoBMneHne cTabunbHOro 3HaveHus
O[C anekTpogHon cuctemsl npnbop on-
peoensieT aBTOMaTUYeCKW, MNpu 9TOM
pasgaeTcs 3BYKOBOW CUrHam W npekpa-
waetcs muradHue 3Haka «MISMEPEHUE ».

_HacTponka _
—U3mepenHne—

A e
AL

12
2
L 3°C

i

lMonb3oeamenb cam Moxem onpedeslumb MOMEHM ycmaHOeJIeHUsI cma-
6unbHbIx nokasaHuli 3[C u Haxxamb kHonKy BBO/L] do mozo, kak amo cOe-
n1aem npubop.

/N

Ha amom amane eo3moxeH ebieod coobujeHusi 06 owubke, eo03HUKwWeUl
npu u3MepeHuUu nomeHyuana 3/71eKmpPoOHOU cucmemMbl 80 8MOPOM pac-
meope (nyHkm 7 mabnuya 1).

Ha ocHoBaHuu

NoJ1Iy4eHHbIX [OaHHbIX

I'Ipl/l60p aBTOMaTU4eCKMn onpegennt ‘ .- .- pH
onmxanwni, COOTBETCTBYWOLWLNN 3STUM - -
OaHHbIM pPacTBOpP U3 MNepeYyHA pa6o-mx 'l’-. -’

aTanoHos (NpunoxeHue A) 1 BbiBe4eT Ha
aucnnen 3Hadenue ero pH npu Temne-
paType 25 °C.

Hactpoiika

2

/N\

/N\

Ans ydobcmea pabombi Ha ducnnel npubopa ebieodumcsi 3Ha4eHue pH
paboyezo amanoHa 9na 25 °C (3HavyeHue, yKka3aHHOe Ha yrnakoeke cmaH-
dapm — mumpa). lpu pac4yemax 2padyupoO80OYHbIX XapaKmepucmukK npu-
60p asmomamuyecku eHecem MoOnNpPasKy Ha MeKywyr memnepamypy
pacmeopa. [Noamomy npu ucnosnib3oeaHuu pabo4yux amasioHoe ¢ pHaiso:
1,65, 4,01, 6,86, 9,18, 12,43 no F'OCT 8.135-2004, He cnedyem eHOocumb amy
nonpaeky epy4HyIo.

Ecnu npu ucnonb3oeaHuu 00HO20 U3 YKa3aHHbIX pacmeopoe rnpubop e2o
HenpasusibHO ornpedesiusl, Mo amo ceudemenbcmayem o6 owubke unu
HeucnpasHocmu. B amom cnyyae 2epadyupoeKky pekomeHOyemcsi rnpe-
peamb, u NPOAO/LKUMB €e MOJIbLKO MocJie ycmpaHeHUs1 NpUYuHbl Herosao-
Ku (nyHkm 5 mabnuua 1).

Ecnu B KayecTBe rpagyMpoBOYHOIO pacTtBopa MNPUMEHHAETCA pacTBOp He
BXOOALWNN B NPUBELEHHbLIA NepeyeHb, TO 3HavyeHue ero pH ang Tekylieu
Temnepartypbl criegyeT BBECTU BPYYHYHO, TaK Kak 9TO ONMMCaHoO B NyHKTe 7.4.2.
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[ns 3aHeceHuss 3HaveHusi pH BTOpOro BBOD
rpagyvpoBOYHOrO pacTtBopa B NamsATb

npunbopa cneagyet HaxaTb kHonky BBOL.

3Ha4YeHuss pH emopozo 2padyupoeo4Ho20 pacmeopa usnu owuboyHocmu

f Ha amom amane e03MoO)eH 8bie00 coobueHus1 06 owubke npu pac4yeme
pac4Yema 3HaYyeHusi KPymu3Hbl 3/1eKMPOOHOU cucmembi (nyHkm 8-9 mab6b-

nuya 1).
[Mpnbop BbIBEAET Ha AucNen Nnosny4veH-
HOe 3Ha4yeHue KPYTU3Hbl JNEeKTPOAHOM O
XapakTtepucTukn (B % OT TEOpeTUYECKOro - e o -
3Ha4yeHnd) 1 aBTOMaTMYECKN NepeneT B = .‘.’J %

pexuMm mnsmepenHns. B namsatu npubopa

COXpaHUTCA paccyuTaHHoe 3HaveHue E;
N KPYTU3HbI 3NEKTPOAHOM CUCTEMBI.

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

7.5 N'pagympoBKa C yTOYHEHUEeM KoopAMHaAT U30NOTeHUUanbLHOMN TOu-
Kn anekTpoaHoi cuctembl (pexnm «HACTPOUKA pXi»)

padyupoeka ¢ ymo4YHeHueM KOopOuHam u30MoMmeHyuasbHOU MOYKU
351eKmpodHOU cucmeMbl ocyujecmersisiemcsi no deym pacmeopam. B ka-
yecmee emopo20 2padyupoeovyHO20 pacmeopa csedyem Ucnosib308amb

pacmeop, pH komopozo Haubosiee omdaneH om 3Ha4yeHusi pXj, HO Haxo-
dsswyuticsi e npednosiacaeMom duarna3oHe usmMepeHul. B npomueHom ciy-
Yyae pe3ysibmamabi 2padyupoeKku Mo2ym 6bimb He8EepPHbI.

N N

KHonkon BbIBOP crnegyeT ycTaHOBUTb 0
pPEXnM n3mepeHun «pH».

N3amepeHnne " "

K J°C
Haxwvmas Ha kHonky PEXWM, Beibpath
pe)KMM «HACTPOMKA» an 9TOM Ha Ep}{iz -‘ '-‘ .-r pH
aucnnee HaduMHaet muratb 3Hak «HA- pu. SN
CTPOMKA» n 3Hak «pXi», @ Ha OCHOB- L

“HactpokkaZ

HOM W OOMNOMHUTENbHOM LUJPOBOM MO- - - E S
ne pgucnnes COXpPaHAKTCA pe3ynbTaTthbl "C

TEeKyLlero uamepeHu4.
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[ns npedomepauwjeHus cryyaiiHozo 3anycka pexuma «HACTPOUKA pXi»
ex00 8 He20 nMpoucxodum MOoJIbKO fnocJsie Haxamusi kHonku BBO4. Ecnu
kHonka BBO/] He 6bina Haxkama e me4veHue (5 — 7) cekyHO, npubop 803-
epawaemcsi 8 pexum «A3MEPEHUWE». Bo u36exaHue nomepu 2padyupo-
80YHbIX XapaKmepucmukK, eeeleHHbIX 8 MaMsmb npeobpa3oeamersisi, He
pekomeHdyemcsi 6e3 Heobxodumocmu exodumb e pexum «HACTPOUKA

pXi».

BbinonHnte onepauun, onucaHHble B
pasgenax 7.4.2 - 7.4.3. [locne BBegeHus
3HadyeHuss pH BTOporo pacTtBopa nepe-
X04 B pPeXuM U3MEPEHUS He NPOU3BO-
auTes, 1 npubop npeanoXuT HarpeTtb
U oxnaguTb BTOPOW rpagyvpOBOYHbIN

pacTBOp AN YTOYHEHUS MOSIOXEeHUA KO- ;;‘:;;’;2252; E -
opanHaT n3onoTeHunansHon Toukn. [Npu o e
3TOM Ha gucnnee muraeT 3Hak «U3ME-
PEHUE» v cumBon eguHuu mamepeHus
Temnepartypbl.

° Ecnu mepmodam4uk (6 mom 4ucne
1 8CMPOEHHbIlU 8 KOMOUHUPOBAHHbLIU
anekmpod) Kk npubopy He noOoKIo-
4yeH, mo npubop npedsioxum eee-
cmu Hoeyl0 memmnepamypy pac-
meopa epy4HYHo.

Ha OJducnnee npubopa omobpaxa- TP oK. e U
emcsi paHee ycmaHoeJ/IeHHasi mem- i B [!' '-‘ ::o/
nepamypa pacmeopa. Mnadwul ARA!
pa3pssd memnepamypbl U eOQUHUUbI

u3MepeHusi Muzarom.

HarpeTb unu oxnagutb BTOPOW rpaayvpOBOYHbIA pacTBoOp A0 TemnepaTypsl,
Npy KOTOPOWM npeanonaraeTcs NPOU3BOAMTL MOCMNeAylLIne N3MEPEHUS!, HO
He MeHee YeMm Ha 20 °C. Bo BpemMsa HarpeBaHusa pacTBopa ero pekoMeHayeT-
cAl nepemeLLnBaTh.

Ecnu mepmodamyuk (6 momM 4qucsie eCMpPOEHHbIU 8 KOMOUHUPOBaHHbIU
anekmpod) K npubopy He MOOKMIOYEeH, Mo crsiedyem u3Mepumb MepMo-
MempoM memriepamypy pacmeopa U ycmaHoeumb ee 3Ha4YeHue Ha oduc-
nnee kHonkamu v, A u BbIBOP (5.5).

lNpodosmkeHue 2padyupo8KU 803MOXHO MOJILKO MOC/ie Mmo20, KaK u3Me-
peHHoe usiu egedeHHoe 3Ha4YeHuUe memnepamypbl 6ydem omau4yambcsi om
ucxodHo20 6osiee Yyem Ha 20 °C.

HaxaTtb kHonky BBOMA, npu aTom mname-
pPEeHHOEe WM YCTaHOBIIEHHOE 3HadeHue BBOA
TemnepaTypbl OygeT 3aHeceHo B NaMsATb

npuodopa.
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[Mpnbop nepexoaut K mamepenuto JC
9NEKTPOAHON CUCTEMbI, O YEM CUrHanu-
aupyet wmuraowmn 3Hak «A3MEPE-
HUE». Ha gncnnee npubopa otobpaxa-
eTcs namepeHHoe 3HadveHue JC anek-
TPOAHON CUCTEMbI, a Takke Temnepary-
pa pacTtBopa.

YcTtaHoBneHme CcTabunbHOro 3HadeHus
9QLC anekTpoagHon cuctembl Nnpubop or-
peoensaeTr aBTOMATUYECKM, MNpU  3TOM
pasfgaeTca 3BYKOBOW CUrHam v npekpa-
waetca muraHue 3Haka «MISMEPEHUE ».

AL
LS

Hactpoiika TE

-HamepeHme- E ' {

- C

Jlaem npub6op.

o lMonb3oeamenb cam Mo)xem ornpedeslumb MOMEHM ycmaHOeJIeHUsI cma-
l 6unbHbIX nokasaHul 34C u Haxxamb kHonKy BBO/[ do mozo, kak amo cOe-

Ha paucnnee npubopa oTobpaxkaetcsd
3Ha4yeHne pH BTOpOro rpagynmpoBOYHOIO
pacTtBopa npu Temnepatype 25 °C.

(e
L

HacTpoiika

pH

B cny4ae ucnonb3o8aHuu pabo4yux amasnoHos ¢ pHys.: 1,65, 4,01, 6,86, 9,18,
12,43 no 'OCT 8.135-2004, He cnedyem Koppekmupoeamb 3MO 3Ha4YeHue,
npubop camocmosimesibHO 8Hecem MonpasKy Ha MeKywyr memnepamypy

pacmeopa.

Ecnu B kKayecTBe rpaaynpoBOYHOrO pacTBopa NPUMEHSIETCA PpacTBOP He BXO-
AALWNA B NpUBEAEHHbIN nepeyeHb, To 3HadeHne ero pH ans Tekyluen temne-
paTypbl cneayeT BBECTM BPYYHYHO, TaK Kak 3TO onucaHo B NyHKTe 7.4.2.

Mpnbop BbIBEAET Ha Auchnen nosiyvyeH-
HOe 3Ha4yeHue KPYTU3Hbl JNEeKTPOAHOM
XapakTepucTukn (B % OT TEOpETUYECKOro
3Ha4YeHnd) 1 aBTOMaTUYECKN NepeneT B
pexum mnamepeHus. B namatn npmubopa
COXPAHATCA pacCyYMTaHHble 3Ha4YeHus

pXi, Ei n KpyTU3HbI 3NeKkTpoaHOW cucTte-
Mbl.

IR RN
R X 7

Ha amom amane eo3moieH 8bI800 cOObWeHUss cucmeMbl asmomMamu4ye-
cKkoli duazcHocmuku npubopa o6 owubke npu pacyeme 3Ha4vyeHusi pPX;

(nyHkm 10 ma6nuua 1).
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7.6 KoHTponb npaBUNbLHOCTU NpPoOBeAEeHUs1 rpagyupoBKU

[MpoBepka npaBUIIbHOCTU MPOBELEHNA FPadyMPOBKU MPOU3BOLAUTCS B pe-
xume <USMEPEHUE».

[MpOMBbITE 3NEKTPOLHYI0 CUCTEMY, a TakkKe Apyrne npumeHdemble yCTPOon-
cTBa (Hanpumep, TepMoaaTyMK UM TEPMOMETP) AUCTUNNNPOBAHHOW BOOOMN,
OCyLWNTb ounbTpoBanbHOM Gymarom 1 norpy3nTb UX B pacTBOP C U3BECTHLIM
3HayeHnem pH. lNocne yctaHoBRNEHUS1 CTabMNbHBLIX MNOKa3aHWM cuyuTaTb pe-
3ynbTaT U3MEPEHNS C AUCNSes.

Ecnu norpewHoctb namepeHna npesbiwaeTr + 0,03 pH, cnegyet npose-
PUTb rPaaynpoOBOYHbIE PACTBOPbLI M NPOBECTU MOBTOPHYIO rPagynpoBKY.

8 BPEMEHHAA OCTAHOBKA MNMPOLIECCA UBMEPEHUA

[Mpouecc n3amepeHnn MoXeT BblTb BPEMEHHO OCTAHOBSIEH C yAepXXaHueMm
TeKywero 3HadeHuss Ha gucnnee. [na atoro crnegyet B pexume «USMEPE-
HUE» HaxaTb kHonky CTOIN.

Ha pucnnee racHetr 3Hak «U3MEPE- e
HUE». lpouecc namepeHnsa npekpatla- - - -
cTon
€TCH, Ha aucnree BbIBOOUTCA pe3ynbTtar AR X
N3MEPEHUS, NOSyYEHHbIN B MOMEHT Ha- -
pu
XaTus Ha kHonky CTOI. L I°C

Je

Mpun HaxaTum Ha kHornky PEXXUM nsme- (WX

y \J 1/ \ AR
peHne Bo306HOBNSIETCA.
U3mepenue " t

" -. © C

9 PABOTA C BJIOKHOTOM

Mpn pabote B pexume «U3MEPEHMUE» nonb3oBatento npegocraBrieHa
BO3MOXHOCTb UCMOJSIb30BaHNSA 3NEKTPOHHOro GfIOKHOTa ANs 3anucu pesyrib-
TatoB uamMepeHnn B 30 siyeek ornepaTMBHOM MaMATU U MOCNeayWwero nx
npocmoTpa.

NHpopmaums, 3anmcaHHas B GMOKHOT, COXPaHSETCS MOCIe BbIKNYEHUS
npudopa 1 MOXeT XPaHUTbLCHA B TEYEHME ONNTENBHOIO BPEMEHM.

Hannuymne 6nokHoTa nonesHo, HanpumMmep, Npy1 NpoBe4eHUN cepum namepe-
HUM B MOJSIEBbLIX YCIOBUAX C nocriegyowen obpaboTkon pesynbTaTtoB B na-
BGopaTtopumn.
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9.1 Nopsaaok coxpaHeHUA pe3ysibTaToB U3MEepPEeHUN

[na coxpaHeHus pe3ynbTaToB B pexume
«NU3MEPEHUE» HeobxoaumMo KHOMKOMW
CTOINl octaHOBUTL MPOLIECC M3MEPEHUS

(8).

cTon

HaxaTtb KHonKy V. [0TOBHOCTb npubopa K
COXPaHEHUIO pe3ynbTata uHAUUMpyeTcs
Ha Oucrnnee 3Hakom «». Ha ocHoBHOM
none Aucnsiea CoxXpaHstTCca pesynbTaTbl
nocrnegHero M3MepeHusi, Ha BCrnomora-
TeNbHOM LMPOBOM Mose BbIBOAUTCS HO-
Mep SA4Yerku, crieqyrollen 3a nocrnegHen
3anosIHEHHOW paHee.

HaxaTnem KHOMOK V M A MOXHO Bbl-
Gpatb nobyo Opyryto syenky 6nokHoTta
ot 1 go 30.

0 ©

N

Ana 3anucu pesynbTaTa U3MepeHus B
BblOpaHHyl0 s4enky OnokHOTa cnenyet
HaxkaTb kHonky «BBO[L». Mpnbop aBToO-
mMaTuyeckn nepexogut B pexum «U3-
MEPEHWE».

vy
8 @
'

0
AR
2 %
0D
. L! )
Ne ::!' ;:'
a0
) Ll X
a0
AKX
WU3mepeHue 'E‘ Eo

A Ecnu sidelika He nycma, mo npedbIOywul pe3ysibimam mepsiemcs.

Haxatnem kHonku PEXWUM moxHO 3a-
KOH4YNTb paboTty c 6rokHoToM 6e3 co-
XpaHeHus pesynbtatoB. [lpnbop nepe-
xoaut B pexxum «MISMEPEHUE ».

U3mepenune

ar o~
X

bl
" -. OC
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9.2 Nopsaaok n3BneyYeHns pesyribTatoB U3MepPeHUn

[ns n3BnevyeHns pesynbTaTtoB B peXMme
«ASMEPEHUE» HeobxoOMMO KHOMKOW
CTOINl ocTtaHOBUTL NPOLIECC WU3MEPEHUS

(8).

cTon

HaxaTtb kHonky A. [Npubop nepexoguT B
PEXMUM UYTEHUSA, MPU ATOM Ha OUCNIIEE WH-
ANUmMpyeTcs 3Hak «@» N HOMEpP SIYENKU, B
KOTOpY ObII0 NpoM3BEOEHO MnocneaHee
coxpaHeHne. Ha ocHOBHOM none Aauc-
nnes vHouumpyetcs 3HadeHue pH (vB)
COXpPaHEHHOE B 3TOWN ss4YENKE.

HaxaTnem KHOMOK V U A MOXHO Bbl-
bpatb nobyto Opyryto sa4enky 6nokHoTa
ot 1 po 30. Ha aucnnee BbIBOAUTCS 3Ha-
yeHne pH (MB), coxpaHeHHOe B s4erike
noA BbIGpaHHBIM HOMEPOM.

nnn

©

L-Iepe3 HECKOJIbKO CeKyHO HOMep SAYEeNKU
racHeT U BbIBOOUTCA 3HaYeHWe Temnepa-
TYpPbl aHaJTM3NPYyEMOIo pacTtBopa.

[ns sosspaTta B pexum «USMEPEHUE»
cnefnyet HaxaTtb kHonky PEXXUM.

N
.
£l -c
N I
. .l
N
X Ll
a0
X L!
N
. O
WU3mepenne ’:‘ :_-: °C
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10 TEXHUWHECKOE OBCITYXUBAHUE NMPUBOPA

10.1 lNpun akcnnyataunm pekoMeHOyeTCs He peXxe OA4HOro pasa B Hefersto
NpoBepsiTb CTabuUnbHOCTb paboTbl ANEKTPOAHOM CUCTEMbI MyTEM MPOBEPKU
nokasaHun npudopa cornacHo 7.6.

"pagyvpoBKy npubopa crnegyet NnpouM3BoAUTb COrfacHo pasgena 7 He pe-
e O4HOro pasa B ABE Hedenu.

10.2 TexHn4yeckoe obcnyxnBaHne 3NeKTpoaoB

TexHuyeckoe obcnyxuBaHMe 3NEKTPOOOB criedyeT Npou3BOAUTL B COOT-
BETCTBUM C YKa3aHUSIMU, N3JOXKEHHBLIMU B X IKCMSTyaTauMOHHOM OOKYMEHTa-
LK.

B npouecce akcnnyataunn Heob6xoauMo nepuogmyeckn npousBoauTb ne-
pesarpaBKy 35IeKTpoJa CpaBHEHUSA UM KOMBUMHMPOBAHHOIO aneKkTpoaa.

B nepepbiBax mMexny M3MeEpeHUsiIMU 3neKkTpoadbl HEOBXOOMMO XpaHUTb B
COOTBETCTBUM C YKa3aHUAMU UX IKCMTyaTaUuMOHHON JOKYMEHTaLMN.

10.3 TexHuyeckoe obcnyxmBaHue npeobpasoBaTend

UncTKy Hapy>XHOM NOBEPXHOCTU NpeobpasoBaTens crnegyeT nNpon3BoanTb C
NCNOSfb30BaHNEM MSTKMX MOKLLMX CPEeACTB, HE AONyckasd MX nonagaHus Ha
pasbeMbl.

[Mpn cnydYanHom nonagaHnn MoLWmnx nmMbo aHanmn3anpyemMblx pacTBOPOB Ha
pas3beMbl NPOMbITb pa3beMbl AUCTUNIMPOBAHHOW BOAOW, TLWATESbHO NPOCY-
LWUNTb B NOTOKE TENnsoro Bo3ayxa.

11 ABTOMATUYECKAA OUATHOCTUKA NMPUBOPA. XAPAKTEPHbIE
HEUCIMNPABHOCTU U METOObI UX YCTPAHEHUA

Cpasy nocne BkntoYeHus npubop npoBoanT camoTecTupoBaHue. Npu ob-
Hapy>XeHUNn HeucrnpaBHOCTU NpeobpasoBaTend, HEUCNPaBHOCTU 3JNEKTPOA-
HOW cCUCTeMbl, @ Takxe, ecrnn B rpouecce rpagympoBkn 6biniv AonyLieHbl
owmnbKkn, npubop aBTOMaTUYECKN MHOULMPYET OLLMOKY Ha aucnnee.

BHewHee nposiBneHne owmnbok, BeposiTHast NpuymMHa U MetToabl UX ycTpa-
HeHWsA nepevncneHol B Tabnuue 1.

Ecnn HencnpaBHOCTL CaMOCTOATENbHO YCTPaHUTL He yaaeTca Heobxoau-
MO 0BpaTUTLCA Ha NpeanpuATue NPon3BoasLLee PEMOHT.
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Tabnuua 1
HanmeHoBaHus
HeucnpaBHOCTEN, UX BeposiTHas MeTtoq
Nhankaums
BHELLIHEE NPOSABIIEHNE U npu4nHa yCTpaHeHns
NPU3HaKN
1 2 3 4
HeucnpaBHOCTM 0oOLWero xapakrepa
1 Bnok nutaHuss He noAa- He ycTtaHoBneHbl unu | YCTaHOBUTb nunm
kntoveH. [NpeobpasoBaTenb - paspsikeHbl 3NeMeH- | 3aMEHUTb 3NIeMEeH-
He BKITHo4aTCS. Tbl NMUTAHUA. Tbl NMUTAHUA.
HeucnpaBHocTb 0no- | O6paTtuTtbea Ha
2 bnok nutaHuma noaknto-
Ka nuMTaHus Wnn co- | npeanpusaTue,
yeH. [MpeobpasoBaTenb He -
eanHUTEenNbHOro kabe- | npomnsBoasilee
BKNIoYaTcs.
ns. PEMOHT.

3 HanpsixkeHne aBTOHOMHO-
0O UCTOYHWKA MUTaHUA Me-
Hee 5 B.

"opuT 3HaK

PaspskeHbl
Tbl MUTAHWUS.

arneMeH-

3aMeHUTb anemMeH-
Tbl MUTAHUA.

4 [Mpwn NOAKNKOYEHHOM Tep-
MoAaTyMKe Ha gucnnee WH-

AaMumpyeTcs 3Hak TP.

Ob6pbiB B Kabene mnu
pasbeme Tepmopar-
ynka. HeucnpasHoOCTb
TepMmogaryuka.

YcTpauutb 06pbIB.
3aMeHUTb TepMmo-
AaTyuK.

HeucnpaBHOCTU 1 OWINGKM, BbisiBNsieMble Npy rpagyumpoBKe npubopa

5 Npn ucnone3oBaHnn B Ka-
yecTBe rpagympoBOYHOIO
pactBopa oOAgHOro m3 pabo-
4Ynx aTanoHoB ¢ pHoyse: 1,65,
4,01, 6,86, 9,18, 12,43 no
MOCT 8.135-2004, npwubop
ero HenpaswunbHO onpege-
nset. lNonbiTka BBECTU 3Ha-
yeHue ero pH BpyyHyto npu-

B npubop BBegeHbl
KoopauHaTbl  U30Mo-
TeHUManbHON  TOYKMU
He COoOTBeTCTBYyIOLLMNE
NPUMEHSEMON  dnek-
TPO4HOW CUCTEMBI.

MpoBeputb  ycTa-
HOBSEHHbIE 3Ha4e-
HUS KoopavHaTt
M30MOTEeHLManbHom
Toukn (6.1) n npu
HeobxoaMmMocTu
oTpedakTupoBaTb
nx (6.2.)

Owwnbka npu npuro-
TOBMIEHUN  Fpagyupo-

Wcnpasutb owmnbky
M NOBTOPUTbL rpa-

BOYHOro pacTBopa. OYVPOBKY.
BOOUT K cooOLeHnto o0
oLLMBKe OnekTpoa BblpaboTan | 3amMeHnTb anek-
' CBOW pecypCc wnn He- | Tpo4 W NOBTOPUTL
NCnpaBeH. rpagyvpoBKy.
MpoBeputb  ycTa-
B npubop BBegeHbl | HOBMNEHHbIE 3Hade-
KoopAMHaTbl  U30MO- | HUSA koopaunHaT
TeHUMarbHOW  TOYKM | U30MNOTEHLMAITbHOM
He cooTBeTCTBylOWME | TOYKM (6.1) n npu
6 PaccuntaHHoe 3HadeHue FopuT NPMMEHSeMON  3nek- | HeobxoauMOoCTH
E; otnuyaetca ot BBeaeH- TPOAHOW CUCTEMBI. OTpenakTMpoBaTb
«OwunodKa»,
Horo B npubop Gornee yem nx (6.2).

Ha 50 mB

muraet «Ej»

Owwnbka npu npuro-

Mcnpasutb owmnbky

TOBMEHUN T[pagynpo- | U1 MOBTOPUTb rpa-
BOYHOro pacTsopa. OYVPOBKY.
AnekTpoa BblpaboTtan | 3ameHuTb anek-
CBOM pEecypC WNn He- | TPO4 U MNOBTOPUTL
NCnpaBeH. rpagyvpoBKy.
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[lpodomkeHue mabnuybi 1

1

2

3

7 Tlpwn rpagyvpoBke
N3MEepeHHoe  3Hade-
Hne OOC anekTpoa-
HOW CcuUCTeMbl B nep-
BOM pacTBOpe paBHO
3HaYeHU BO BTOPOM
pacTBope.

fopnT «OwmnobKa»,
yepenyeTcs MHAn-
Kaums 3HaKoB
Yepes 4-6 cekyHf
npubop npeanara-
eT MOBTOPUTbL rpa-
AYMPOBKY MO nep-
BOMY pacTBoOpy

Owwmnbka npu npuro-
TOBMIEHUN PaCTBOPOB
WNn  Mcnonb3oBaHWe
npu rpagyvpoBke of-
HOro M TOro e pac-
TBOpA.

Ncnpasutb owmnbky
N NOBTOPUTbL rpa-

Mcnonb3oBaHne ang | AyMPOBKY.
rpagyvpoBKM pacTBO-

poB ¢ pH pasnu4yato-

LWMMUCS MEHEee Yem

Ha 1.

MoBpexaeHa paboyvasa | 3aMeHUTb anek-
MembpaHa  un3Mmepu- | TpPO4 M MOBTOPUTb
TENbHOro ANeKTpoAa. | rpagyvpoBKY.

8 BBopg 3HayeHna pH

BTOpPOro  rpagyvpo-
BOYHOrO  pacTeopa,
oTnuyaioweroca ot

pH nepBoro, meHee
4yeM Ha eguHuLy.

FopnT «OwmnbKa,
yepenyeTcs MHAn-
Kauums 3HaKoB

12,

Uepes 4-6 cekyHg
npnbop npeanara-
eT NOBTOPUTbL BBOA
3HayeHus pH BTO-
poro rpagyvpo-
BOYHOro pacTBopa.

BBoa HeBepHOro 3Ha-
YeHus.

Wcnpasutb owmnb-
Ky.

Mcnonb3oBaHne Ans
rpagympoBKn pacTBO-
poB c pH, pasnu4ato-
WMMNCA MEHEEe YeMm
Ha 1.

Ncnpasutb owmnbky
N NOBTOPUTbL rpa-

AYVPOBKY.

9 KpymmsHa anek-
TPOOHOM  XapaKTepu-
CTUKA  BbIXOOMT 3a
npeaensl 90 ... 110%
OT  TEOpEeTMYECKOro
3HayeHus (S MeHee
53,2 nnun Gonee 65,1
MB/pH npun 25 °C).

Fopnt «OwmnbKa,
muraet «S». Yepes
4-6 cekyHg npubop
npegnaraet no-
BTOPUTb  rpagyu-
POBKY MO MepBOMY
pacTBopy.

Owwnbka npu npwuro-
TOBMEHUN Tpagyupo-
BOYHbIX PaCcTBOPOB.

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

Ncnpasutb owmnbky
N NOBTOPUTbL rpa-

N3mepeHHoe unn yc- | AYNPOBKY.
TaHOBIIEHHOE 3Haue-

HMe TemnepaTtypbl He

COOTBETCTBYET  Oewn-

CTBUTENBHOCTH.

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

1 2 3 4
MpoBeputb  ycCTa-

B npubop BBeAEHbl | HOBMNEHHbIE 3HaA4e-
KoopauHaTtbl  M30MOo- | HUSA KoopauHat
TEeHUManbHON  TOYKM | N30MOTEHLUMANbHOM
He cooTBeTCcTBylOWMe | Toukn (6.1) n npwu
NPUMEHSIEMON  3Nek- | HeobxoauMocTH
TPOAHON CUCTEMBI. OTpeaaKkTMpoBaTb

10 PaccunTaHHoe 3HaueHue | Foput mx (6.2).

pXj oTnnyaeTtca OT ycTa- | «Ownbkay, Ouwmbka npu  npuro-

HOBNEHHOro Goree yem Ha | MUraet TOBNEHAW ~ TPaAynpo-

0,8 pH. «pXj». BOYHbIX pacTBOPOB. WcnpasuTb owwmbky

M3mepeHHoe unun yc-
TaHOBMNEHHOEe 3Haye-

N MOBTOPUTbL rpa-

HUe TemnepaTypbl He AYNPOBKY.
COOTBETCTBYET  Oewn-

CTBUTENBHOCTW.

OnekTtpoa BblpaboTtan | 3aMeHuTb anek-
CBOW pecypc uUnn He- | Tpo4 WM MNOBTOPUTH
NcnpaBeH. rpagyvpoBKy.

HencnpaBHOCTU 1 OLUNGKN NPU N3MEpPEHUAX

O6pbiB B Lenn anek-
TPOOOB.

YcTpaHuTb 06pbIB.

Onektpoabl He no- | Morpyante  anek-
11 Teperpyska no Bxody. | Foput rPYy>XeHbl B pacTBop. TpoAbl B pacTBop.
HanpsikeHne Ha Bxoae Bbl- | «OwmMbKay, HapylweHo ncrteyeHune
X0OuUT 3a npegensl gonycka | Muraet U3 anekrpoga cpas-
+ 2000 mB. «M mB». HEHUs wnNu BO3QYyLW- | YCTPaHUTb  Heuc-
HbIA My3blpeK Bbl3Ban | MPaBHOCTb.
B HEM paspblB 3riek-
TponuTa.
ObpbiB B e anex- YcTpaHUTh 06pbIB.
TPOAOB.
onektpoabl He no- | [Norpysute  anek-
12 lNeperpyska pesynbTata. FoouT rpy>XeHbl B pacTBop. TpoAbl B pacTeop.
[MonyyeHHoe B pesynbTarte op 6 BosgyLwHble nysbipu B
pacyeToB 3HaueHue pH Bbl- | ¢ tinokax, aneKkTpoae cpaBHEHUS
XoOuT 3a npegensl guana- Murast WUNn HapylleHue wuc- yetpanuts - Heuc-
«I pH». NpPaBHOCTb.

30Ha + 20,0 pH.

Te4YeHUNaA INEKTPOonnTa
N3 HEro.

pagyvpoBka npose-
AEeHa HeBEpHO.

MpoBecTn noBTOpP-
HYI0 rpagyvpoOBKY

13 lNokasaHna npmnbopa He-
YCTONYMBBI.

HapywieHne KoHTakTa
B MecCTe MNOAKIMIYEHNS
3NEKTPOAOB.

MpoBeputb Ha-
AEXHOCTb MOAKMIo-
YEeHUs ANEeKTPOoaoB.

BosgylwHble ny3bipu B
anekTpoae cpaBHEHUS
WNN HapylleHne uc-
TEeYeHWs anekTponuTa
13 Hero.

YcTpaHutb
NpaBHOCTb.

Heunc-
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NMPUNOXEHUE A
(cripaso4Hoe)

3HaveHus pH pabouunx atanoHoB (FTOCT 8.134-2004)

Tabnuuya A.1
0,05 0,05 0,025 monb/Kkr Ha- 0,01 Kanbuun
MOMb/KI | MONbL/KF | TPUA MOHOTMOPO- | MOMB/KF | TMOPOKCUA,
°C Kanum Kanum docdat + 0,025 | HaTpun | (HaACbILLEHHbIN
TeTpaok- | rmapo- | MOSL/KM Kanun an- | TeTpa- | pacTtBop 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

3Ha4deHve pH npu NpomMeXxyTo4YHbIX 3HAYEHUAX TeMnepaTypbl onpenens-
IOTCA NMUHEWNHOWN MHTEpPnondaunen.
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JlncT pernctpaymm nameHeHum

Homepa nucToB (cTpanuL) Bcero Bxoaswmin Ne
Nam N3Me- 3ame- aHHy- nmcToB Ne po- conpoBoau- Moanvcs ata
HEHHLIX HEH- | HOBbIX | nuMpo- B JOKY- | KYMEHTa | TenbHOro JOKy-
HbIX BaHHbIX | MeHTe MeHTa 1 fgaTa
1 Bce 19 "PBA 19.05.06
0100
2 Bce 48 "PBA 03.08.07
0105
3 Bce 54 "PBA 12.01.09
0109
4 Bce 35 "PBA 12.01.10
0112
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