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pH-meTp pH-150MWU (panee - npnbop) npegHasHayeH ONg N3MepeHus no-
KazaTensd  akTUMBHOCTU moHos  Bogopoga  (pH), OKUCIUTENbHO-
BOCCTaHOBUTENbHOro noteHuuana (Eh) v temnepatypsbl (t) BOAHbLIX pacTeo-
POB N HENOCpPeaCTBEHHOIo n3amMmepeHnsa pH maca n MaconpoayKToB.

O6nactb NpuMeHeHWA: OnA npoBedeHnd u3MepeHun B JiabopaTopHOU
NpakTuKe, a Takke Ana onepaTuBHbIX U3MEPEHNA Ha NPeanpUATUAX NULLEBOM
MNPOMbILLIIEHHOCTU N B APYrMX OTPacrisX NPOMbILLSIEHHOCTU, B TOM 4ucne, B
TennosHepreTuke.

OCHOBHblE TEXHUYECKNE XapaKTEPUCTUKU, METOAMKA NOBEPKN U CBEOEHMS
no  rpagyvpoBke  npeobpasoBaTend  U3MOXEeHbI B  dopmynspe
PBA2.840.858 ®O.

1 YCTPOMUCTBO U NPUHLMN PABOTDI
1.1 NpuHyun pabomsi npubopa

B ocHoBy paboTbl NONOXEH NOTEHLMOMETPUYECKUIA MeTOA namepenunsa pH
n Eh KoHTpOnupyemoro pacrteopa.

[Mpn nameperHnn pH (unn Eh) pacteopoB ncnonb3yetcs nepBuYHbIN n3Me-
pUTEnbHbLIN NpeobpasoBaTenb - ANEKTPOAHAA CUCTEMA, COCTOSALLAa U3 n3me-
PUTENbHOrO 3rIeKTpoAa W 3NeKTpoda CpaBHEHUS. JTU 3MeKTpoabl MOryT
npencraBnATb cobon Kak pasgeribHble YCTPOUCTBA, Tak U OblTb 06begMHEHDI
B O4HOM Kopnyce (KOMOUHMPOBAHHbLIN 3N1EKTPOL).

OneKkTpoaHaa cuctemMa, NorpyXeHHas B aHanuanpyembli pacTBop, pasBu-
BaeT anektpoasmxywyto cuny (34C), nponopunoHanbHylo nokasaTento ak-
TMBHOCTU MOHOB BoAopoAda (pH) nnn cCoOTHOLLEHMIO KOHLEHTPpaUUI OKUCTEH-
HOW 1 BOCCTaAHOBIIEHHOM (POPM pelOKC-CUCTEMBbI.

OOC anekTpogHOM CUCTEMBbI 3aBUCUT TaKkKe OT TemnepaTypbl aHanuMsupye-
Moro pacteopa. [nsa namepeHus temnepaTypbl U yyeTa ee BUAHUA Ha 3riek-
TPOAHYHO cuctemy (TEPMOKOMMEHCALMM) UCMNONb3yeTcs NepBUYHbIN Npeobpa-
3oBaTesib - JaTyMK TemnepaTypbl, MOCTPOEHHbLIM HA OCHOBE TepMope3ncTopa
(Danee — TepMoaaTYHKK).

[ns anekTpogHbIX CUCTEM, NPUMEHSEMbIX AN onpeneneHus pH pacTso-
poB, CyLlecTByeT To4yka (3HadeHue pH) B koToponm ux SC He 3aBUCUT OT
TemnepaTypbl. 3Ta TOYKa HOCUT Ha3BaHWe N30MOTEHUNanbHOM, a COOTBETCT-
ByHOLLUME en 3HadeHus «pXi» n «Ej» HasbiBaloTCA KoopauHaTaMmmn MU30MNoTEH-
unanbHoOn To4kn. Ha ocHoBe mM3amepeHHon BennumnHbl S0C BTOPUYHLIM 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 OOC anekTpogHom cuctemsl, MB;
pXj — KoopaAnHaTa N3onoTeHuUnarnbHOU TOYKMN SNTIEKTPOAHON CUCTEMDI;
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Ei - KoopanHaTa n3onoTeHunarnbHOW TOYKMN ANIEKTPOAHON CUCTEMbI, MB;

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

t — Temnepartypa pacTtBopa, M3MEpPEHHas Npu NOMOLLM TepmoaaTyuka
NNy BBeAEHHas Bpy4Hyto, °C.

3HadeHue pH BbiBOAUTCA Ha gucnnen npeobpasosartens. Kpome 3Toro Ha
aucnnen MoryT BbIBOAUTLCA pesynbTaThl namepeHus 3A4C anektpogHom na-
pbl 1 TemMnepaTypbl cpeapbl B eanHnLax MB 1 °C cooTBETCTBEHHO.

HoMuHarnbHble cTaTUYecKkne xapaktepuctukm npeobpasosanusa S4C anek-
TpogHOM cuctembl Ona wmamepenHumsa pH npueBegeHbl B N. 2.6 dopmynspa
PBA2.840.858 ®O.

1.2 KoHcmpykuusi npubopa

Mpubop npeacraensetT cobon KOMMNMEKT, BKIOYAOLWMN npeobpasoBaTerb,
6ok ceTeBOro NUTaHWUA, TeEpMOAATYMK U KOMOUHUPOBAHHLIN anekTpog (Mnu
Habop M3 N3MEPUTENBHOIO ANEKTPOAa U ANEKTpoaa CpaBHEHNS).

[ns paboTbl B CTaUMOHAPHbBIX YCIOBUAX B KOMMSIEKT MOCTaBKW BXOAUT pas-
OOpHLIN LWITATMB C AepXaTernieM anekTpoaoB. KOHCTpyKuus 1 nopsagok cbopkm
LuTaTMBa NPUBELEHLI B €M0 PYKOBOACTBE MO 3KCnsyaTauum.

1.2.1 KoOMBUHMPOBAHHLIN 3MEKTPOA MMEET CTEKIISIHHbBIA KOpNyC AnameT-
poM 12 MM. B HMXXHEN ero YyacTu ycTaHoBreHa paboyas MembpaHa, YyBCTBU-
TenbHas K MOHaM BoAdopoda, npeacrasnstowas cobon wapuk n3 cneymans-
HOro ctekna. Hag wapukom BnasiHa nopuctas kepamuka, obecneymBatoLlas
SNIEKTPONMUTUYECKNN KOHTAKT MEXAY 3NEKTPOSINTOM, 3annTbiM B 3NeKTpoa, U
aHanmsnpyembiM pacTBOpoM. BepxHsis 4acTb anekTpoda 3akaH4YMBaeTcs
BTYIKOW, N3 KOTOPOW BbIXOAUT Kabenb ¢ pasbeMoM A5 NOAKTHOYEHUS K npe-
obpasoBaTento.

1.2.2 Tepmopgatumnk TAJ1-1000-06 npencrtaenser cobon nycToTeNbIN
CTEepPXeHb, U3roTOBMEHHbIN N3 HEepPXXaBeloLLen cTanun, BHYTPU KOTOpPOro ycrta-
HOBIIEH TepmoanemeHT. M3 BepxHen 4acTu JartyvMka BbIXoauT kabenb C
pasbeMoM N4 NOAKNIYEHMS K NpeobpasoBaTento.

[Mpn paboTe gaTyMk yCTaHaBNMBAETCS Ha WTATMB BMECTE C 9NeKkTpoa-
HOW CUCTEMOM W MOrpy>KaeTcs B aHanuM3vpyembli pacTBOp Ha rnybuHy He
mMeHee 30 MM.

1.2.3 BblHOCHOM GMOK CeTeBOro NUTaHus npeaHasHaveH Ansa paboTsbl
npubopa OT cCeTn NepeMeHHOro Toka. bnok BbINONMHEH B MNiiacTMacCoOBOM
Kopnyce.

MutaHne npeobpasoBaTtens oT 6noka nogaeTcs NOCPeacTBOM rMOKOro
LUHYypa co wTekepoM. Npu nogkntioyYeHun wrekepa B COOTBETCTBYOLLEE MHEe3-
Ao npeobpasoBaTenst aBTOHOMHOE NUTaHMe aBToOMaTUYECKM OTKIOYaEeTCs.
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1.2.4 KoHCTpYKTUBHO NpeobpasoBaTerb BbINOSIHEH B MN1aCTMAcCOBOM KOp-
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1.THe300 «6V...14V» - ona noaknoyeHusa 6noka ceTeBoro NMTaHus;

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

3.Pasbem «U3M.» - ana noakNYeHnss KOMOMHUPOBAHHOIO NN N3MepU-
TESIbHOro ANeKkTpoaa;

4.Pasbem «TO» - 4Nga nogkodeHnsa gatdunka temneparypsl;

5. )Kngkokpuctannnyiecknm gucnneu;

6. [NaHenb ynpaBneHus;

7. KpbilwKka oTceka anemMeHToB batapen aBTOHOMHOIO MCTOYHUKA NUTaHUS.

PucyHok 1 - lNpeobpa3soBartens pH-150MU.

Ha nuueBor naHenu pacnonioXeHbl XUAKOKPUCTaNMNUYECKU AUCMNEN W
naHenb ynpaeneHuns. Pasbembl Ons NOAKMIOYEHUS] BHELWHUX 3NIEKTPUYECKMX
CoedMHEHUI pacnosfoXeHbl ¢ Topua npeobpasoBaTterisi B BEPXHEN €ro YacTu.

Ha 3agHen cTteHke npeobpasoBaTens HaxoguTCsl OTCEK aBTOHOMHOIO MC-
TOYHMKA NUTaHKS.




'PBA2.840.858 P3

1.2.5 PacnonoxeHne 3HaKoB U UMEPOBbLIX NOMEN Ha XUAKOKpUcTanmnude-
CKOM Jucrsnee nokasaHo Ha puUCyHke 2.

1 2 3 4 )

o i KN X NN N BV
RO |

g m ®

HacTpoika 7
WN3mepeHue ( j"‘ j"‘

KoHTponb = | ’.‘ ’-.' °C

9

CumBorbl 0603Ha4YeHNn NnapamMeTpoB ANEKTPOAHOM CUCTEMBI;
OcHoBHOE LMppoBoOE Mnone naMepsieMbiX BENNYNH;

3HaKk aBTOMaTM4YEeCKOW ANnarHoCcTuku Npnbopa;

CuMBOIbI €OMHNL, UBMEPEHUS;

3Hak paspsiga 6aTtapeu NnuTaHus;

3HaK U3BrevYeHns 13 NamsTu;

3HaK py4HOro BBOAa 3Ha4YeHNsa TemnepaTypbl;
BcnomoratenbHoe undpoBoe nosie TemnepaTtypbl pacTBopa;
3Hak 3anmcu B NaMaTb;

10. CumBON HOMEpa AYENKN NaMATH;

11. 3Hakm HoMepa rpagynpoBOYHOrO pacTBopa;

12. [Mone pexnmos paboThl.

©CoOoNOORWN =

PucyHok 2 - MHorochyHKLMOHaNbHbIN AUCNEeN.

B npouecce ynpasneHusa npnbopom MoXeT bbiTb U3MeHeHa (0TpeLakTupo-
BaHa) Ta unpa nnu 3Hak, KoTopas MuraeT B TEKYLLIMW MOMEHT Ha gucnree.
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1.2.6 lNaHenb ynpasneHus.
Ha naHenwn ynpaBneHuss pacrnosioXXeHbl CeMb KHOMOK, ChyXawux ans
ynpasneHus npuéopom.

BkntoyeHune/BbIkntoveHme npmnbopa.

cron) BpemeHHas ocTaHoBKa npoLecca M3MeEpPeHUs C yaepxaHWeM Ha
AVCnIee TeKylero pesynbrara.

Bbibop pexnma paboTtbl npudopa.

Bbibop eanHUL, 3smepeHunsi B pexnmmMe N3amepeHus.
Bbibop paspsga M3aMeHSeMoro yvcra Unu 3Haka npu pegaktupo-
BaHUU (MU3MEHEHNN) YANCNOBbLIX 3HAYEHUM.

BbIBOP

BBOA ) [MoaTteepxaeHve BBoAA AaHHbIX, BbIOPAHHOIO pexuma, 3Haka unm
YMCMOBOro 3HAYEHUS.

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

N3BneyeHne COoOEepPXNUMOro d4eek BGnokHoTa Ha ancnnen.

YMeHblUeHue yucna

NN U3MEHEHME 3HaKa Npu peaakTMpPoOBaHUM YNCNOBLIX 3HAYEHUN.
[MepeBon npnbopa B COCTOSIHME FOTOBHOCTU K COXPaHEHUIO
pesynbTaTa namMepeHusi B BblIbpaHHOM a4yerke 6nokHoTa.

© 0(J000C

Mcnonb3oBaHue opraHOB yrnpasneHus npubopa B pasHbIX pexunmax pabo-
Tbl NOAPOBHO ONUCbIBaEeTCA B NOCeayoLWNX pasgenax.

2 YKASAHUE MEP BE3OMNACHOCTH

K paboTte ¢ npnbopom gonyckaeTca nepcoHarn, N3y4ymBLUMA HacTosILLEee pPy-
KOBOACTBO, AEMCTBYIOLLME NMpaBuia aKcnnyaTaumm aneKkTpoycTaHOBOK W npa-
BuUna paboTbl C XMMUYECKMMUN PEAKTUBAMMN.

Bo Bpemsi npodmnaktudeckux paboT M pemoHTa npubopa Heobxogmmo
6ok ceTeBOro NUTaHUS OTKOYUTL OT CETM.

Mpn paboTe ¢ npubopom crnenyet obeperaTb npeobpasoBaTernib U Anek-
TpoAbl OT yAapoB, NOCKOMNbKY MHOIME AeTann B UX KOHCTPYKLUN U3rOTOBSIEHbI
N3 XpynKnx maTepunanos.

e IpU napamMempax numaruw,e20 Hafnps)keHuss He coomeemcmeyru,ux
npueedeHHbIM 8 N. 2.3 TPBA2.840.858 ®0;

e Ipu napamempax KOHMposiupyeMolu cpeldbl 8bIX00sWuUx 3a npeoesnsbl,
npueedeHHsbIe 8 N. 2.5 TPBA2.840.858 @0, a makxe npu Hanu4uu 8 KOHMpo-
nupyemoli cpede eewecme, CK/IOHHbIX K 06pa3oeaHur0 CMOUKUX OmMJIoxe-
Hul Ha 3nnekmpododax.

f He donyckaemcs akcnnyamauyusi npubopa:
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3 NOoAroToBKA NMPUBOPA K PABOTE
3.1 Pacnakoeka

Mpn nonyveHun npubopa crnegyeT BCKPbITb YMNakoBKY, MPOBEPUTb KOM-
NNEeKTHOCTb M Y6eanTbCa B COXPAHHOCTM yNakoBaHHbIX U34ESUN.

PacnakoBaHHbIN  nNpubop cnegyeT Bblaepxatb Npu  Temnepartype
(20 + 5) °C n oTHOoCUTENBLHON BRNaxHocTn He 6onee 80 % B Te4yeHne He me-
Hee 8 yacos.

3.2 [lod2omoeka asilekmpodoes Kk pabome

MogroTtoBka AJTIEKTPOOOB K pa60Te npon3soanTcA B COOTBETCTBUN C PEKO-
MeHOaunaMmn, N3rToXKeHHbIMU B MacrnopTax Ha COOTBETCTBYHOLLIME 3J1EKTPOAbI.

3.3 Nlod2comoeka ucmMoYHUKO8 numaHusi

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

[ns ycTaHOBKM arnemMeHToB 6aTapen aBTOHOMHOIO UCTOYHUKA NUTAHNA He-
ob6xoamnMmo:

- BCKpPbITb KPbILWKY 7 OTCEKa Ha 3agHen naHenun npmubopa (puc. 1), onga ye-
r0 OTBEPHYTb BUHT KPEMNSIEHNSA KPbILLKN OTCEKA;

- cobntogasa nonsapHOCTb, YCTAHOBUTD 3NIEMEHTLI B OTCEK;

- 3aKpbITb KPbILLKY OTCeKa.

[ns paboTtbl Npubopa oT 6510ka CeTEBOro NUTaHNS:

- BCTaBMUTb BUSIKY B10Ka ceTeBOro nutaHus B pasbem 1 (puc. 1);

- MOAKNKYMTbE BNOK CETEBOro NMUTAHUSA K CETU NEePEMEHHOrO Toka C HOMU-
HanbHbIM HanpsxeHnem 220 B.

Mpn nogkntoyYeHun Groka ceTeBOro NUTaAHUA aBTOHOMHOE NUTaHWMe aBTo-
MaTU4ECKM OTKITHOHaETCH.

3.4 [loGzomoeka npubopa

KombuHupoBaHHbIM anekTpo (Hanpumep, ACK-10603) cnenyeT 3akpennutb
B WTaTMBE N NogknounTb K rHesgy «MU3M.». [lonyckaeTcs ncnonb3oBaTh pas-
AEerbHY0 9NeKTpPoaHY napy, COCTOSALYK W3 U3MEPUTESIbHOrO 3fiekTpoaa
(Hanpumep, 3C-10601) n anekTpoga cpaBHeHus (Hanpumep, ACp-10103).
[Mpn aTOM 0Ba anekTpoAda 3akpensisaTcs B WTaTUBe, pasbeM kabensa msme-
puTenbHOro anekTpoga nogknwodvaetcs k rHe3gy «M3M.», a anekTpoga cpas-
HeHus K rHe3gy «CPABH.» npeobpasoBartens.

TepmogaTymK 3akpenuTb B LUTATUBE U NOOKIIOUNTD K rHe3ay « TA».

p Tepmodamyuk, 8 060CHOBaHHbIX CilyYasix (Hanpumep, nNpu e2o HeucrpagHo-
1 cmu) MO)XXHO He nNodkto4Yams K npubopy. Temnepamypa 8 3MoM criy4yae e8o-
dumcsi epy4HYyIo.
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4 PABOTA C NPUBOPOM

4.1 BxmoyeHue U ebiKroYeHue npubopa

[Ans BknoyeHna npnbopa HaxaTb KHOMKY

|
BKMOYEHNA npubopa n yaepxmaTb €€ B
TeyeHue 1-2 cek.

[Mpn BKNHOYEHUM Ha AUCNEee KpaTKoBpe-
MEHHO BbICBEYMBAETCA HOMEP BeEpPCUM
nporpammMmHoro obecneveHuns npubopa,
Hanpumep «v1.09», nocne 4ero npmbop
nepexoauT B PEXUM U3MEPEHUN B TeX
eanHuUax, Kotopble BbIfn yCTaHOBMEHDI
npwn Npeablaywem ero BblKNYeHUN.

=
T o]

=

B none pexunmon pa6OTbI Ha Agucriyiee -‘ .-‘ .- pH

BbicBeynBaetTca 3HakKk «A3MEPEHUE». - - -

Ha ocHoBHOM LI,VI(*)pOBOM nomne gucrned -‘l’-. L'

OTO6pa>KaPO*TCFI pe3yrnbTaTtbl TeKyLWero Uamepenne =

N3MepeHuns . o °C
Ecnu numaHue npubopa ocyuje- —

A cmesisemcss OmM aeMOHOMHO20 " ." .' pH
ucmoy4HuKa, crnedyem rnpoeepums - o o
cocmosiHue 3Haka pa3psida 6ama- -'-’.' L’
peu. Ecniu oH 2o0pum (noka3aHo Ha S o
PUCYHKE), MO 351eMeHmbl nuMaHusi ':‘ 5°C

csiedyem 3ameHUmMs (3.3).

[na BblkNo4eHMs npubopa crneayeT Ha-
XaTb TY e KHOMKY

" 30ecb U danee Ha puCyHKax, MOSICHSOWUX Nopsi0ok pabomsi ¢ rMpubopoMm, rnpueedeHsi
criyyqalHble nokasaHusi Ha ducriniee, 8 peasibHbIX yCr08USIX OHU Mo2ym Obimb Opy2umu.
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4.2 Pexxumbl pabomsbi npubopa

[Mpnbop nmeeT cnegytome pexmmsl padboTbl:

- «UBMEPEHME» - ocHOBHOW pexmnm paboThl;

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

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

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

5 NMPOBEOEHWUE U3SMEPEHUN
5.1 UsmepeHue pH

Ansi nony4yeHusi peaynbmamoe usmepeHuli pH ¢ HopmMupyemMbIM 3Ha4eHu-
eM rnozpewHocmu Heobxodumo npoeecmu 2padyuposeKky npubopa co-
anacHo n. 7.4 unu, npu Heob6xodumocmu, co2si1acHo n. 7.5.

Mocne BknioveHns npubopa asTOMaTU- (=
Yyeckn YycTaHaBnuBaetcs pexum «U3- =t 'Y
MEPEHMUE». B none pexunmoB paboThbl RANR

Ha gucnnee BbicBeynBaeTcs 3Hak «WU3- Wamepenme -
MEPEHUE». L X°C
Mpu HeobxoammocTu kHonkoi BbIBOP a0y
CrIE[lyeT YCTaHOBUTE PEXUM U3MEDPEHMI RN
«pH». MNpu aTOM B npaBoil YacTu Auc-

nnes BbicBe4YnBaeTcs cMmBosn «pH». fanepere ':4 5 -

o lMpu u3mepeHusix pH cnedyem NoOMHUMb, YMO XapaKmepucmuKu 3J1eK-
1 mpoOHoU cucmemMbl 3a8Ucsim om memriepamypbl aHanusupyemou cpeosbl.
lMoamomy Ons yyema amol 3asucuMocmu (aeémomamu4eckol mepmo-
KoMneHcayuu) npubopy Heobxoduma uHgopmMayuss o memnepamype
pacmeopa. Hauny4ywum eapuaHmom siesisiemcsi aemomMamu4yecKoe u3sme-
peHue memnepamypbl Mpu noMowu mepmModamyuka (6 mom yucre
8CMPOEeHHO020 8 371ekmpod). B 060CHOBaHHbLIX cny4Yasix (npoeedeHue
MuKpou3mepeHuli, HeucripagHocmb mepmodamyuka U m. 1.) 3HaYyeHue
memmnepamypbi MOXem e800umMbCsl 8py4Hyro. B nocnedHem cnyyae mem-
nepamypy pacmeopa ornpedesissiom npu noMowu mepmMomempa u 880-
0ssm e npubop neped Ha4yasIOM u3mMepeHull coasacHo n. 5.5.

10
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[MpoMbITb 3NEeKTpoabl U Apyrve npuMeHsemble YCTponcTBa (Hanpumep, Tep-
MOZATUYMK UM TEPMOMETP) OUCTUNNMPOBAHHOM BOOOW, OCYLUNTb UX PUMbT-
poBanbHON Gymaron n norpysntb B aHanuanpyemblin pactsop. Npu ncnonb-
30BaHUM TepMmogaTtymka rinyobuHa ero norpyXeHns B aHanmsanpyemblin pactBop
AomkHa 6bITb He MeHee 30 MMm.

Mocne ycTaHOBNEeHNst CTabUNbHbIX NOKa-
3aHWI cunTaTb pesynbTaT N3MepeHnst ¢ ’-' ’-' ’-’
avcnnes.

O N

W3mepenune -y w
23

C

pud o

pud o

pud o

O6bI4YHO 8peMsi ycmaHoeJIeHUs1 MoKa3aHull He npeebiwarm 3 MUH ¢ MO-
MeHmMa noe2pyxeHusi 0am4yuKoe e aHanusupyemyro cpedy. OGHako npu
usmMepeHuu pH cunbHOKUCbLIX U CUTbHOWEJIOYHbLIX Pacmeopoes, a makxe
npu memnepamypax, 6nuskux k 0 °C epemsi ycmaHoeJslIeHuUsl rnokKa3aHul
moxxem docmuzaamb 10 MUH.

UsmepeHuss pH xnebonpodykmoe u Mmsica npou3eodsimcsi 8 coomeemcm-
8UU C yKa3aHUsIMU, U3JIOXEeHHbIMU 8 3KCr/lyamauuoHHOU OOKyMeHmauuu
anekmpoda SCK-10616.

lMpasunbHocmb 2padyupoeku npubopa Heob6xo0umMo nepuoduvecKu npo-
eepsimb Mo 2padyupo8oOYHOMY pacmeopy e coomeemcmeuu c n. 7.6. B
Havyane akcnnayamauyuu npubopa unu Hoebix 351eKMpPodoe MpPoeepKy pe-
KomMeHOyemcsi npou3eooumb KaXObil OeHb, MaK KakK xapakmepucmuKu
asiekmpodoe Mo2ym u3MeHumbcsi. B OanbHeliwem npoeepka OOJDKHA
npou3eodumbCsi He pexke 0OHO20 pa3a 8 Hedeslio.

5.2 U3mepeHue Eh

i

pud o

Ans ebinonHeHust usmepeHutli Eh domxHa ucnosib3oeambCcsi 3/1IeKMpPOOHasi
cucmema, cocmosiujasi u3 usmMepumesibHo20 pedoKc-asiekmpoda (Hanpu-
mep, 3PI1-101) u anekmpoda cpasHeHusi (Hanpumep, ACp-10103). Tak xe
MO)Xem ucrnoJsib308ambCsi KOMOUHUPOBaHHbIU pPedoKc-3/71eKmpod (Hanpu-
mep, OPI1-105). Yka3aHHble 351eKmMpoObl 8 KOMIMJIEKM MocmaeKu He 8XOo-
asm.

I'padyupoeka komnnekma npubopa npu usmepeHussix Eh He mpebyemcs.
lMpoesepka annekmpodoe npou3sooumcsi 8 coomeemcmeuu ¢ PeKoMeHoa-
UusiMu, U3JIOKEeHHbIMU 8 3KCrJlyamayuoHHOU OGOKyMeHmauyuu Ha coom-
eemcmeyroujue 351eKmpoosbl.

[Mocne BknNtoYeHMs npubopa aBTOMaTU- -‘ .-‘ .- oH
Yyeckn ycTaHaBnmBaeTcs pexum «U3-

MEPEHME». B none pexumoB paboTbl -‘ ’-‘ ’-'

Ha gucnnee BbicBeyMBaeTcs 3Hak «WU3- Wamepeiue -
MEPEHUE». = JX°C

11
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Mpn Heobxogmmoctn kHonkon BbIBOP
cnefyeTt YCTaHOBUTb PEXUM U3MepPEeHUNn
«mV». [lpyn aTtoMm B npaBon 4actm guc-

BblBEOP

‘.:‘ :‘mv
RARR

nres BbICBEYMBAETCA CUMBOST «mV»., Hewepere ac
L 4°C

[MpombITb anekTpoabl AUCTUNNIMPOBAH-

HOM BOMOW, OCYLIMTb MX (PUILTPOBAslb- - :‘ I: mv

HOMW OGymaronM W norpysanTb B aHanmau- L L

pyembi pacTtBop. [locre ycTtaHOBNeHus

CcTabunbHbIX NOKa3aHUn cYNTaTb pesyrib- Hewepere ':1 E: c

TaT U3AMepeHnsa ¢ AncCrieA.

5.3 UsmepeHue 3[]C

Pexnm namepeHun «mVy», Kpome OnMMCaHHOro B N.5.2 namepeHusi OKUCnu-
TeNbHO-BOCCTAHOBUTENbHOIO NOTEHLKMana, MoXeT UCMOJIb30BaTbCA:

- ana namepeHuss 4C anekTpoaHOM CUCTEMbI C LENbl0 OLEHKU €e UC-
npaBHOCTU (N0 OTKNOHeHMO C OT HOMUHANbLHOIO 3HAYEHUS);

- AN MOCTPOEHUSA rpagyMpoBOYHOIO rpadmka n onpegenieHns no Hemy
KOHUEHTpaumn (nokasaTens akTMBHOCTU) pasfnyHbIX MOHOB MPU UCMOSb30-
BaHWM MOHOCENEKTUBHbLIX 3NEKTPOAOB B KayeCTBE U3MEPUTENbHbLIX (B KOM-
NSEKT NOCTaBKM HE BXOAAT).

5.4 N3amepeHue memnepamypbl
U3mepeHue memnepamypbl 803MOXHO MOJILKO 8 MOM cJjly4Yyae, ecyiu K
npubopy nodksro4eH mepmModamyuK unu KOMOUHUpPoOBaHHbIU 351eKMpPodad
CO 8CMpPOEeHHbIM mepmodamyukoMm. Hanuyue mepmodamyuka npubop

onpedesisem asmomMamu4yecKu.

[MomecTnTb TepmodaTymk (UM KOMBUHU-
POBaHHbLIN 3MNEKTPo4 CO BCTPOEHHbIM
TepMoaTyMKoM) B aHanuanpyembliii pac-
TBOp. [Mocne ycraHoBneHnss ctabunbHbIX
NnoKasaHun cuyutaTtb pe3ynbTaT namMepe-
HWUS ¢ gucnnes.

B R

Al

U3mepenune [ —
(i
o

= X°C

L J
1 UHepyuoHHOCMBb mepmModam4uka He rnpeeaebiwaem 3 MUH.

12
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5.5 PyyHoUu e800 memmnepamypbli

/N\

nepamypbl, ycmaHO8J/IeHHO€e paHee 8PYYHYHO.

Py4HolU ee800 memnepamypbl 803MOXXEH MOJILKO 8 MOM criy4Yyae, ecyiu K
npubopy He nodkn4YeH mepmodamyuk (onpedesisiemcss aemomamude-
cku). Ha ducnnee npu amom uHduyupyemcs 3Hak «TP» u 3HayeHue mem-

na penakTnposaHmnda 3Ha4deHUA Temne-
paTtypbl cnenyet HaXaTtb OAHY U3 KHOMOK

VvV unn A. Ha gucnnen BblIBOOUTCA TpeX-
3Ha4yHOe yucro Temnepartypbl. Mnaawmn
3HaK ynMcrna muraet, nokasbiBasi, YTO OH
MOXET ObITb NU3BMEHEH.

=

n

9

N N
ANARN

\

U3mepenme /

"
°C

(X

LI

/

\

Bbibopa paspsiga ymcna ocyuwecTBnseT-
cs nocriegoBaTeNbHbIM Ha)XaTueM KHOM-
kn BbIBOP.

BbIBEOP

pH

|
=y

{

W
-

T,
()
T,
()
o
()

HzmepeHHe - Wy
L&
XY lIl "

SN

D=
i e

HzmepeHHe

HzmepeHHe

N3MeHATbL MOXHO Ty Uuudpy, KoTopas
MUraeT B AaHHblA MOMEHT Ha Aucnnee.
YBenuyeHne unm ymeHblleHne npoun3Bo-

ONTCA COOTBETCTBYHOLLUMMWN KHOMKaAMU V,
.

=

Jn

Cooee
AN

" E
e 1°

/1 \

U3mepenue

[na 3aBeplieHnsa peaakTMpoBaHUsA crie-
ayeT HaxaTb kHornky BBO[L.

BBO[

() ©

N

AMARN

pu WS
" L‘OC

U3mepenune

Py4Hoi1 BBOA TemnepaTypbl NPOU3BOANTCS C AUCKPETHOCTLIO 1 °C.
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6 KOHTPOIIb U PEOAKTUPOBAHMUE NMAPAMETPOB 3JIEKTPOQHON

CUCTEMbI

6.1 Kohnmposnb napamempoe 351eKmpodHOl cucmemMbl

° lNpu u3smepeHusix pH credyem noMHumMsb, Ymo OJisi NONy4eHuUs1 pe3ysibma-
1 moe ¢ HOpMupyeMbIM 3Ha4eHuUeM no2pewHocmu napamempb! 351€KMpPoo-
Holu cucmewmbl (1.1), xpaHswuecsi @ namssmu npubopa OO/KHbI 6bIMb 8

npedesiax 0ONycKoe yKa3aHHbIX 6 rnacropmax Ha 3/1ekmpoobi. B cny4ae,
ec/iu napamempsbl 351eKMPOOHOU cucmemMbl 8bIx00sIm 3a npedesibl 3Mux
donyckoe Heobxodumo npoesecmu 2padyupoeKy npubopa coasacHo pas-

Oena 7.

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

(N N

S

;Korrrponb E :‘ t

" J

(]
[@JEl

Ans npedomepaweHusi cny4aliHo2o 3anycka pexuma «KOHTPOJIb» exo0 e
He20 npoucxodum mMmOoJIbLKO rnocsie Haxamusi kHonku BBO[. Ecnu KHornka
BBO/ He 6bina Haxkama e me4yeHue 5 - 7 cek, npubop eo3epawaemcsi 8 pe-

xum «MSMEPEHUE».

HaxaTte kHonky BBO[. [locne aToro
3Hak «kKOHTPOIJIb» npekpawaeTt muraTb
N MHOuuMpyeTca HenpepbiBHO. Ha guc-
nnen BbIBOAUTCS 3HAYeHWEe KoopauHaThbl
n3onoTeHumanbHoW ToYkn pX; (B nacrnop-
Tax Ha 3nekTpoabl 3TOT napameTp obo-
3HayeH kak pH;).

ol iy

. LS

KoHtponb

HaxaTtb kHonky BBO[. Ha gucnnen BblI-
BOOUTCA 3Ha4YeHne KoopauHaTbl KU30mMo-

TeHUManbHoOM TouYkmM E;.

BBO[

(o
(W

KoHtponb

HaxaTtb kHonky BBO[. Ha gucnnen Bbl-
BOOUTCA KPYTM3HA ONEKTPOLAHOM CcucTte-
Mbl S npu 25 °C.

BBOA

D
L L

KoHTtponb

14
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HaxaTb kHonky BBOL. Npubop nepexo-
aut B pexum «USMEPEHUE».

S

AR X

g2
i X°C

U3mepeHue

1 odumbcs HaxxamueMm KHonku PE)XXUM.

° lMepexod e pexum «A3MEPEHUE» Ha nobom amane Moxem Mnpou3eo-

6.2 PeGakmupoeaHue 3Ha4eHuli KoopOuHam u3onomeHyuasnbHoU

moYKu 3ﬂeKmp06HOL7 cucmembi

3aBoackasa yCcTaHOBKa KoopauHaT u3onoTeHumanbHon Toukm (pXi, Ej) cooT-
BETCTBYET MacrnopTHbIM 3HAYEHUAM ISIEKTPOAHON CUCTEMBI, BXOASLLEN B

KOMMEKT NOCTaBku Npubopa.

/N\

lMpu ucnonb3oeaHuu 3J51eKMPOO08 C_Opy2uMu 3HaYeHUSIMU KOOpOuHam

u3zonomeHyuaabLHOU MOYKU ux credyem egecmu e npubop.

Haxumaa Ha kHonky PEXXWUM, BbibpaTtb
pexum «KOHTPOIJIb». lMpn atom 3Hak
«KOHTPOJIb» Ha paucnnee HaudnHaet
MUraTb, a Ha OCHOBHOM W OOMOSTHUTESb-
HOM UMdPOBOM Mofie aucnnes coxpa-
HAITCA pe3ynbTaTbl TeKyLlero mamepe-
HUA.

Joe
AR X

2
i X°C

:Korrrponb -

/N\

pexum «M3MEPEHWE».

Ans npedomepaweHusi cny4yaliHo20 3anycka pexuma «KOHTPOJIb» exod
8 Hea0 npoucxodum MoJibKO nocJsie Haxamus kHonku BBO/]. Ecnu KHonka
BBO/[ He 6bina Haxama e me4yeHue 5 - 6 cek, npubop so3epauwjaemcsi e

Haxate kHonky BBO[. [Mocne aToro
3Hak «KOHTPOIJ1b» npekpawaeT muraTtb
N MHONUMpyeTca HenpepbiBHO. Ha guc-
nnen BbIBOAUTCA 3HAYEHWE KOOpAWHAaThI

n3onoTeHUnanbHom To4kun pX;.

ol i

. LS

KoHtponb

Ana un3aMeHeHua 3HavyeHun KoopAauHaT
N30N0TEeHUManbHON TOYKN crnefyeT, npu
NPOCMOTpe 3HAYeHUA pX; HaxaTb KHOM-
Ky BBOO v ygepxmBaTb €e B TeyeHue
1-2 cek.

1-2 cexk.

N

N (O
(I

A
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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
3amom pexum.

Ha gucnnen BbIBOOUTCA YCTaHOBMEHHOE
paHee 3Ha4deHue pX;. [locnegHun 3Hak UNK
yucna wmuraet. WM3MeHATb MOXHO Ty
uMdcpy, KoTopasa mMuraet B AaHHbLIN MO-
MeHT Ha agucnnee. Beibop paspsga ocy-
wectensaetca kHonkon BbIBOP, a yBe-
NUYEeHne unNn yMeHblleHne ungpbl — BbIGOP

KHomkamu Vv, A. lpu 3aBeplieHun pe-

AAKTUPOBaHUA cnefyet HaxaTb KHOMKY
BBO/M.

I
XY

Ha guncnnen BbIBOOUTCA YCTAHOBMEHHOE

paHee 3HadeHune E;. lMocnegHun 3Hak
yucna wmuraet. WM3MeHATb MOXHO Ty U
undpy, KoTopad Muraet B AaHHbIM MO-
MEHT Ha aucnnee. Bolbop paspsiga ocy-
wectensetca kHonkon BbIBOP, a yBe-
nnMyeHne wnn YyMmeHblueHne uudpbl —

KHOMKamMn v, A. MIaMeHeHne 3Haka npo- BbIBOP
N3BOOUTCHA MPU MUTaHUU BCEX YeTbIpex
paspsgos yucna. [lpn 3aBepweHun pe-
AaKTUPOBaHUA cnefyeT HaxaTb KHOMKY
BBO[M.

AJ0-©

O
TiIx

Y N
Nt 1
JmCm(
3
<

()00

lMocne usmeHeHus1 koopOuHam u3onomeHyuarbHOU mo4ku rnpubop aemo-
Mamud4ecku nepexodum e pexxum 2padyupoeku (7.4).

Ecnu nocne 3asepweHusi pedakmupoeaHusi nocsedHe20 U3 napaMmempos
a1ekmpoOHOU cucmembl Haxxamb KHonky PEXKUM, a He kHonky BBO/ npu-
60op nepelidem e pexum «M3MEPEHUE». B amom cny4ae e namsimu npu-
60opa coxpaHumcsi ycmaHo8J/IeHHOe 3Ha4YyeHue KOoopOuHam u30MnomeHuyu-
anbHOU MOYKU U meopemu4yeckoe 3Ha4yeHue Kpymu3Hbl 371eKmpodHoU Xa-
paKkmepucmuku.

Ecnu kHonky PEXXUM Haxxamb nocne 3asepweHusi pedakmupoeaHusi 3Ha-
yeHusi pX; npubop nepelidem e pexum «N3MEPEHUE». B amom cry4yae 8
namssmu npubopa coxpaHumMcsi ycmaHoeJsieHHoe rnpouseodumesieM 3Hay4e-
Hue KoopOuHam u3ornomeHyuasibHOU MOYKU U meopemuyecKkoe 3Ha4YeHue
Kpymu3Hbl 371eKmpOoOHOU XxapakmepucmukKu.
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7 TPAOYUPOBKA MNMPUBOPA

pagyvpoBKa 3TO COBOKYMHOCTb Onepauui No AOBEAEHUHO MOrPeLIHOCTU
n3amepeHuin pH-metTpa 0o HopMmuUpyeMmbix 3HaveHuW. pagympoBka npubopa
NPOM3BOANTCH NEPUOANYECKU, a TakKe B CreayloLLmX crydasx:

- Mpu 3ameHe u (UnK) Nnepes3apsiake ANeKTPoaoB;

- MpW Nony4eHun npudopa U3 peMoHTa Unm nocne AnUTenbHOro XpaHeHus:;

- NPV BO3HMKHOBEHMN COMHEHUI B JOCTOBEPHOCTU Pe3yrnbTaToB N3MEPEHWIA;

- MpW NepuoanYeckoM KOHTpore.

7.1 padyupoeoyHbie pacmeopbl

pagyvpoBka nNpubopa AosmKHa NPOU3BOAUTLCA NO rPagyMpOBOYHbLIM pac-
TBOpaM, B Ka4eCTBEe KOTOPbIX peKoOMeHOyeTCs NPUMEHATb paboyne aTarnoHbl
pH no NOCT 8.135 co 3HavyeHnamun pHos: 1,65, 4,01, 6,86, 9,18, 12,43. Tewm-
nepaTtypHas 3aBUCMMOCTb 3HadeHun pH 3Tux pacTtBopoB (nNpunoxeHue A)
3anoxeHa B NnamaTb Nnpubopa. NNoaTomMy Npu MCNonb30BaHMM YKa3aHHbIX pac-
TBOPOB NpuboOp B npouecce rpagyvwpoBKkM aBTOMaTUYECKN onpeaensieTr Bbl-
OpaHHbIN pacTBOP M BbIBOAUT €ro 3Ha4YeHne Ha gucnnen. 1o No3BosiseT yn-
POCTUTb U YCKOPUTb NPOLIECC NPOBEAEHUS rpagynpPOBKM.

Paboune atanoHbl ansa «pH-meTpuny» BbiNycKalTCAa B Buae CTaHOdapT-
TUTPOB. MeToauka nx NpUroToBreHns npueeaeHa Ha ynakoBke.

[lonyckaeTtca npumMeHeHue rpagynpoBOYHbLIX PacTBOPOB C ApPYrMMu 3Ha4e-
Huamm pH. OgHako B 3TOM criydae nonb3oBaTento nNpuaeTcs BBOAUTb UX
3Ha4yeHna pH Bpy4HYyIO.

[Mpn BbIGOPE rPagynpPOBOYHbBIX PAaCTBOPOB peKoOMeHOyeTCs NpuaepXxmeaTtb-
Csl TAKOro npuHumMna, 4tobbl Mx 3HavyeHus pH oxBaTtbiBanu gnanasoH pH aHa-
nunanpyemMbix pacTBopoB. PasHuua B 3Ha4yeHuax pH y rpagympoBOYHbIX pac-
TBOPOB AOSMKHA OblTb HE MeHee eaunHuUubl. TemnepaTtypa rpagympoBOYHbIX
pacTBOPOB A0MMkKHa ObiTb oAnHakoBol (+2 °C) U NOCTOSIHHOMN.

[Onsa CHWKeHna norpewHocT U3MepeHun pekoMeHOyeTcs rpagynpoBKy
OCYLLEeCTBNATb Mpu Temnepartype ONu3kon K Temnepartype aHanuanpyembix
pacTBOPOB.

He cnepyeT npousBoanTb rpagyvpoBKy nNpubopoB nNo pacTtBopam, Npuro-
TOBJIEHHbIM U3 Cly4YanHbIX PeakTUBOB HEMU3BECTHOM KBanudukaumm, Tak Kak
NpY 3TOM BO3MOXHbl 3HaYUTESbHbIE OWNOKNM B 3Ha4YeHUM pH NpuUrotoBrieH-
HbIX pacTBopoB. Cneagyet uMeTb B BMAY, YTO MPU MHOTOKPATHOM WUCMOJSIb30-
BaHMN OOHOM N TOW e Nopuum pacTtBopa MOXET MPOU3OUTU M3MEHEHUE ero
pH 3a cyeT BHeceHWA criyyamHbiX npumecen. NoaTomy He pekomeHayeTcs
MOBTOPHOE UCMOSb30BaHME PacTBOPOB Mpu rpagympoBke npudopa.

17
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7.2 BapuaHmsbl 2padyupoeKku

B 3aBucMMOCTM OT ycnoBur nocnegylowmx namepeHnn n tpebyemom mx
TOYHOCTW NpUBOpP NO3BONAET NPOU3BOAUTL FPagyMpPOBKY MO OAHOMY U3 cre-
AYOLWMX BApUaHTOB:

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

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

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

pagyvpoBKa No OAHOMY PacTBOPY He MOXET obecneynTb BbICOKOW TOYHO-
CTN N3MEpPEHNin B LUMPOKOM AnanasoHe pH. Takasa rpagyvpoBka MOXeT npu-
MEHSATbCS, ecnun nocreayLlme nsmepeHus NpoBoaaTcs B y3kon obnactmn pH
(He bonee = 1 OT 3Ha4YeHUs pH, NCNONBL30BAHHOIO rPagyMPOBOYHOIO PacTBO-
pa), 1 NpU UCMONb30BAHNN KCBEXMX» 3IIEKTPOOOB.

pagyvpoBKka No OBYM pacTBopaMm 3TO Haubornee 4acTo NPUMEHSIEMbIN U
pekomMeHayeMbl BapuaHT rpagympokn. OHa obecnednBaeT nonydyeHue pe-
3ynbTaToB U3MEPEHU C HOPMUPYEMOW MOrPELLHOCTLIO U MOXET MPUMEHATbL-
cs Ans 60MbLWNHCTBA PYTUHHBIX aHanNn3oB, NPOBOAMMbIX MPU KOMHATHOW Unn
NOCTOSAHHOM TemnepaType.

pagyvpoBKY C YTOYHEHMEM KOOpAMHAT M30MOTEHUWANbHOMW TOYKWU 3iek-
TPOAHON CUCTEMbI PEKOMEHAYETCHA NPOBOAUTb B TOM Clnyyae, ecnu npu no-
cnefylowmnx nsmepeHusix byayt aHanusnposaTbCa pacTBOpbI, TeMnepaTypa
KOTOpbIX 3HayMTenbHo (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 u3ornomeHyuasnbHOlU MOYKU 351eKmpodHol cucmembl (6.2).
IMpu amom mo2ym eeodumbcsi:

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

edelicmeumersibHbie (MO/IyYEeHHbIe 3JKCMepuMeHmarsibHO) 3Ha4yeHUusl KO-
opduHam u3oromeHyuasibHOU MOYKU UCMOo/b3yeMolU 351eKmpoOHOU cuc-
membI (No2pewHocmb rnocsedyrouwux usmepeHuli cocmasum ~ 0,1 pH).
lMocne seoda amux 08yx 3Ha4YeHul cnedyem rnepelumu 8 pPexxumM UsMepeHuUs!
Ha)xxamuem kHornku PE)XXUM 6e3 npoeedeHust 2padyupoeku (6.2).

7.3 lModzomoeka k epadyupoeke

[Mepen Hauyanom rpagympoBKn pekomeHayeTca ybeantbcs B TOM, YTO yCTa-
HOBJIEHHblE B Npubope 3Ha4yeHUsa KoopaAMHAT M30MoTeHUManbHOM TOYKU CO-
OTBETCTBYIOT MACMOPTHbIM [aHHbIM MNPUMEHAEMOWN 3NEKTPOLHOWM CUCTEMDI.
[ns aToro cnegyeT BbIMNOMHUTL onepauun no n. 6.1 n, npn HeobxoanUMOCTH,
ornepauuu no n. 6.2.
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7.4 'padyupoeka no oOHOMY usnu deymMm pacmeopam (pexum «HA-

CTPOUKA»)
7.4.1 Mepexog B pexum «HACTPOUKA»

KHonkon BbIBOP cnegyet yctaHoBUTb
pexum namepeHnn «pH».

BbIBOP

Jo

Sl

U3mepenune - e
il g
L

(]
OF

Haxumaa Ha kHonky PEXXWUM, BbibpaTtb
pexum «HACTPOUKA». Mpu aToM 3HaK
«HACTPOMKA» Ha guchnnee HauvHaeT
MUraTb, @ Ha OCHOBHOM W AOMNOSTHUTEMNb-
HOM uUMdpPOBOM Mofie aucnnes coxpa-
HAITCA pe3ynbTaTbl TEKyLLero mamepe-
HUA.

—HacTtpoiika—

il
I

S
AR X

:‘ \_4
2 e

OB

[ns npedomepauweHus cnyyaliHo20 3anycka pexuma «HACTPOUKA» exod
8 Hez20 npoucxodum MmoJibKO nocsie Haxamusi kHonku BBO/J. Ecnu kHonka
BBO/] He 6bina Haxkama e me4yeHue 5 - 7 cek, npubop eo3epauwjaemcs 8
pexum «M3MEPEHUE». Bo u3bexaHue nomepu 2padyupoO80YHbIX Xapak-
mepucmuk, eeeGeHHbIX 8 namMsimb npeobpasoeamersisi, He pekomeHOyemcsi
6e3 Heob6xo0umocmu exodumse e pexum «HACTPOUKA».

7.4.2 'pagyvpoBKa rno ogHoOMYy pacTBopy

HaxaTte kHonky BBO[. [locne aToro
3Hak «<HACTPOMKA» npekpawiaetr mu-
raTb U MHOUUMPYeTCH HenpepbiBHO. Ha
avucnnee MuraeT 3Ha4vok, usobpaxato-
LWWW CTakaH4yuK c umdcpon «1», npurna-
LIasa NMOMECTUTb 3NEKTPOLAHY CUCTEMY U
TepModaTyuk (MM TepMoMeTp) B nep-
BbIW rpagyMpoOBOYHbIN PacTBOp.

\

|
Hactpoiika [
/1

/

\

° padyupoeka moxxem 6bimb npepeaHa Ha JI60M 3amare, onucaHHOM &
1 n. 7.4.2, Haxamuem kHonku PE)XXUM. Ecnu epadyupoeka npepbieaemcsi 00
3aHeceHusi 3Ha4YeHusi pH nepeozo epadyupoeoyYyHo20 pacmeopa, mo cde-

JlaHHbIe U3MeHeHUsl 8 namsimb npubopa He 3anucbiearomcsl, a COXpaHsi-
romcs1 napamempsbi npedbidyujeli 2padyuposKu.
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[MpOMbITb 3MNEKTPOAHYID CUCTEMY U Tep-
MoAdaTyuK (TEpMOMETP) ANCTUNNUPOBAH-
HOM BOOOW, OCYLIUTb (OUIbTPOBasibHOM
Bymaron, NoMecTuTb MUX B MepBbIn rpa-
AYVPOBOYHbIN PacTBOP U HaXKaTb KHOMKY
BBO/.

BBO[

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

Ha paucnnee npubopa otTobpaxkaetcsd
paHee YyCTaHOBNeHHad Temnepartypa
pactBopa. Mnagwun paspag temnepa-
Typbl Muraet. Murarowmn 3Hak «A3ME-
PEHUE», curHanusmpyetr O TOM, 4TO
TpebyeTcsd  u3MepuUTb  TEPMOMETPOM
Temnepartypy pacTeBopa M yCTaHOBUTbL ee
3HayeHne Ha aucnnee KHOMKamu v, A U
BbIBOP (5.5). HaxaTtb kHonky BBOA.
[Mp STOM yCTaHOBMEHHOE 3HadYeHue
TemnepaTypbl 6ygeT 3aHeceHO B NamsThb
npubopa.

nnn

BbIBOP

BBO[

100

\;IaCTpoﬁKa/E O
—Navepenne— B
L 4°C

/ 1\

° Ecnu mepmodamyuk k npubopy nodk/iro4eH, mo ornepayuu rno esody 3Ha-
1 YeHus1 memMnepamypbl a8MoMamu4ecKu NporyCcKaromcs.

Mpnbop nepexoaut K mamepeHuto ISC
9NEKTPOAHON CUCTEMbI, O YEM CUrHanu-
aupyer wmuraowmn 3Hak «M3MEPE-
HUE». Ha gucnnee npubopa otobpaxa-
eTcs namepeHHoe 3HadveHne JC anek-
TPOOHOW CUCTEMbI B MEPBOM rpagympo-
BOYHOM pacTBoOpe, a Takke Temneparypa
pacTBopa.

YcTaHoBMNeHMe CcTabunbHOro 3HavyeHus
OMC anekTpogHon cuctembl Npmbop on-
pegenser aBTOMaTUYeCKW, nNpu 3TOM
pasfgaeTcsa 3BYKOBOW CUrHam W npekpa-
waetca muraHne 3Haka «USMEPEHUE ».

‘ .-‘mV
(L

b 2
i °C

_Hactpoiika_[1
:Msmepeunﬁ
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1

lMonb3oeamesnb caM Moxem ornpedesiumb MOMEHM ycmaHO8JIeHUsl cma-
6unbHbIx nokasaHul 34C u Haxamb kHonKy BBO/[ do mozo, kak amo cOe-
Jnlaem npub6op.

Ha ocHoBaHuu NOoJNTydeHHbIX OaHHbIX

npubop  aBTOMaTU4ecKkn  onpenenut

Grvkanluvn, COOTBETCTBYIOLLMA  3TUM .- .-‘ .- oH
[aHHbIM pacTBOp W3 MepedHs pabounx

aTanoHoB (nNpunoxeHue A) 1 BbiBedeT Ha ’-‘ ’-‘ ’-'
aucnnen 3HadeHuwe ero pH gna temne- Hacrpoinca 11

paTypbl 25 °C.

BcrnomoraTtenbHoe umdpoBoe nore mno-

ralieHo.

/N\
/N\

HAns ydobecmea pabombl Ha ducnselu npubopa ebsieodumcsi 3Ha4yeHue pH
paboyezo amanoHa Ons 25 °C (3HavyeHue, yKkazaHHOe Ha yrnakoeKe cmaH-
dapm — mumpa). llpu pac4yemax 2padyupO80OYHbIX XapaKmepucmuK npu-
60p aemomamuyecku eHecem [rOMNpPasKy Ha MeKyuwyr memnepamypy
pacmeopa. lMloamomy npu ucnonb3o8aHuu paboyux amasioHoe ¢ pHaiso:
1,65, 4,01, 6,86, 9,18, 12,43 no I'OCT 8.135, He cnedyem eHocumb 3my no-
npaexky epy4HyHo.

Ecnu npu ucnonb3oeaHuu 00HO20 U3 yKa3aHHbIX pacmeopoe npubop e2o
HenpaeusibHO onpedesiusl, Mo amo ceudemenbcmeyem o6 owubke unu
HeucnpasHocmu. B amom cniyyae 2padyuposKy pekomeHOyemcsi npe-
peamb, U NPOAO/LKUMB €e MOJIbLKO NocJie ycmpaHeHUs1 NpuU4YuHbl Hernosao-
ku (n.5 mabnuya 1).

Ecnu e kayecmee 2padyupoeo4YHO20 pacmeopa MpuUMeHsiemcsi pacmeop
He exo0siuull 8 rnpueedeHHbIl nepevyeHb, Mo 3Ha4yeHue e2o pH Ons meky-
wel memnepamypbl criedyem esecmu epyyHyro. [Ipu py4yHou ycmaHoeke
cnedyem seeodumb 3HavyeHue pH epadyupoeo4yHO20 pacmeopa ¢ y4Yemom
e20 mekyuw,eli memnepamypsbl. Temnepamypa pacmeopa UHouyupyemcsi Ha
ecriomMo2amesibHOM Yughpoeom rnosie oucniesl.

[na atoro cnegyeT HaxaTb OAHY U3 KHO-
MOK Vv UIMN A.

N3mMeHATb MOXHO Ty uudpy, KoTopas
MUraeT B [aHHbIM MOMEHT Ha Aucnnee.
Bbibop paspsaga ocywecTBnsieTcss KHomM-
ko BbIBOP, a yBennyeHne nnu ymeHo-
LEeHWe undpbl KHOMKaMU v, A.

T G
TR

R
Hactpoiika [

2 A
3°C

BbIBOP

- ©:0

21



'PBA2.840.858 P3

[na 3aHeceHna 3HadeHus pH nepsoro
rpagyvMpoBOYHOrO pactBopa B NaMATb
npudopa cneayet HaxaTtb kHonky BBON.
Mpnbop NpennoxuT nepenTn K rpagyv-
poBKe Nno BTOpoMy pacTteBopy. Ha guc- BBOA

nrnee MuraeT 3HAYoK, M306paXaoLLMI Hacoia B
cTakaHuMK C UMdpon «2», npurnalias
NOMECTUTb ANEKTPOLAHYIO CUCTEMY U Tep-

ModaTyuk (MMM TEPMOMETpP) BO BTOPOM
rpagyvpoBOYHbLIN PacTBop.

ckoli QuazHocmuku npubopa o6 owubke npu pacdyeme 3HaqdeHusi E; (n.6

f Ha amom amane eo3moxeH 8bieod coobweHusi cucmembl agmomamuye-
mabnuua 1).

Ecnu dns nocnedyrouwjux usmepe-
Huli docmamo4HO 2padyupoeKku o
o0HoMy pacmeopy (7.2), Ha amom

pud @

3mane oHa Mo)xem 6bImb 3aeep- - e L H
weHa. [na amozo cnedyem Ha- L L‘ L P
Xamb kHonKy PEXXUM. ’ [ ’ (L

o [\ 1/ \Im/ \
lMpu6op ebieedem Ha ducnnel co-
XpaHeHHoe & naMsimu 3HadeHue Wsmepenme - =
Kpymu3Hbl 3/71eKmpoOHOU xapakme- L 4°C

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

7.4.3 'pagyvpoBKa No ABYyM pacTBopam

[Ons npogosmkeHus rpagyvpoBKU  NpPoO-
MbITb 93NIEKTPOOHYIO CUCTEMY U TEPMO-
AaTyuk (TepMoOMETP) OUCTUNNUPOBAHHOM BBON
BOOOW, OCYyWNTb unbTpoBanbHOWU Oy- .
Marom M rNOMecCTUTb UX BO BTOPOWM rpa-

[YVPOBOYHbIN pacTBop. HaxaTb KHOMKy
BBO[.

Temnepamypa emopo20o 2padyupoeo4yHo20 pacmeopa He OO/KHa omilu-
yambcsi om memnepamypbi nepeozo 6osee yem Ha 2 °C.

o 'padyupoeka no emopomy pacmeopy Mmoxxem 6bImb npepeaHa Ha Jio6omMm
1 amane, onucaHHoM 8 n. 7.4.3 Haxamuem kHonku PEXXWM. Ecnu epadyu-
poeka npepbisaemcsi 0o 3anucu 3Ha4yeHus1 pH emopoz2o epadyupo8o4yHO20
pacmeopa, mo e namsimu npubopa coxpaHuUmMcsi paccyumaHHoe npu 2pa-
dyupoeke o rnepeomy pacmeopy 3HayeHue E; u meopemu4eckoe 3Ha4eHuUe
Kpymu3Hbl 371eKmpoOHOU XxapakmepucmukKu.
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Mpubop nepexoant Kk mamepenHutro JC
9NEKTPOOHON CUCTEMbI, O YEM CUrHanu-
aupyet wmuraoowmn 3Hak «A3MEPE-
HUE». Ha aucnnee npunbopa otobpaxa-
eTcs namepeHHoe 3HadveHne JC anek-
TPpOAHOW CUCTEMbI BO BTOPOM rpagynpo-
BOYHOM pacTBOpeE, a Takke Temnepartypa
pacTBopa.

YcTaHoBNeHMe cTabunbHOro 3HaveHus
QMC anekTpogHon cuctembl npudop on-
pedenser asBTOMaTUYeCKW, nNpu  9TOM
pasgaeTca 3BYKOBOW CUrHam W npekpa-
waetcs muradHue 3Haka «MISMEPEHUE ».

_HacTponka
—N3mepenHne—

O LY
AL

B
pu i 052
L °C

i

lMonb3oeamenb cam Moxem onpedeslumb MOMEHM ycmaHOeJIeHUsI cma-
6unbHbIx nokasaHuli 34C u Haxxamb kHonKy BBO/[] do mozo, kak amo cOe-
n1aem npubop.

/N

Ha amom amane eo3mMo)xeH ebie00 coobujeHusi 06 owubke, e03HUKwWeU
npu usmepeHUU nMomeHyuasna 3/71eKmpooOHOl cucmeMbl 60 8MOPOM pac-
meope (n.7 mabauya 1).

Ha ocHoBaHuu

NoJ1Iy4eHHbIX [OaHHbIX

aBTOMaTU4eCKMn

npnodop onpeaenut
bnvkanwnn, COOTBETCTBYIOLLMN  3TUM
AaHHbIM pPacTBOp M3 nepeyHs paboymx
aTanoHos (NpunoxeHue A) 1 BbiBe4eT Ha
avcnnen 3HadenHue ero pH npu Temne-
paType 25 °C.

Hactpoiika

(-

W

2

/N\

/N\

HAns ydobcmea pabombl Ha ducnnel npubopa ebieodumcsi 3Ha4eHue pH
paboyezo amanoHa Ona 25 °C (3HavyeHue, yKka3aHHOe Ha yrnakoeke cmaH-
dapm — mumpa). lpu pac4yemax 2padyupoO80OYHbIX XapaKmepucmukK npu-
60p asmomamuyecku eHecem MoOnNpasKy Ha MeKywyr memnepamypy
pacmeopa. lNoamomy npu ucnosnib3oeaHuu pabo4yux amasioHoe ¢ pHaiso:
1,65, 4,01, 6,86, 9,18, 12,43 no I'OCT 8.135, He cnedyem eHocumb 3my no-
npaekxy epy4Hyio.

Ecnu npu ucnonb3oeaHuu 00HO20 U3 yKa3aHHbIX pacmeopoe npubop e2o
HenpasusibHO onpedesiusl, Mo amo ceudemesnibcmayem o6 owubke unu
HeucnpasHocmu. B amom cnyyae 2padyupoeKy pekomeHOyemcsi rnpe-
peamb, u NPOAO/LKUMB €e MOJIbLKO MocJle ycmpaHeHUs1 NpU4YuHbl Herosao-
Kku (n.5 mabnuya 1).

Ecnu B KadecTBe rpagyMpoBOYHOrO pacTtBopa MNPUMEHHAETCA pacTBOp He
BXOOALWNN B NPUBELEHHbLIA MNepeyeHb, TO 3HavyeHue ero pH ang Tekylieu
Temnepartypbl criegyeT BBECTU BPYYHYHO, TaK Kak 9TO onucaHo B n. 7.4.2.
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[ns 3aHeceHus 3HayeHus pH BTOpoOro BBORD
rpagyvpoBOYHOrO pacTtBopa B NamsATb .

npubopa cnegyet Haxatb kHornky BBO[L.

3Ha4YeHuss pH emopozo 2padyupoeo4HO20 pacmeopa usu owuboyHocmu

f Ha amom amane e03MoO)eH 8bie00 coobuieHus1 06 owubke npu pac4yeme
pacyema 3Ha4eHUs1 Kpymu3Hbl 371eKmpo0dHoU cucmemsl (n.8-9 mabnuya 1).

MNpubop BbiBeAeT Ha AUCNNEN MNony4YeH-

HOEe 3HayeHue KPYTU3Hbl JNEKTPOLHOM O
XapakTtepucTtukn (B % OT TeOpeTUYECKoro - e o -
3Ha4YeHns1) 1 aBTOMaTUYECKN NepeneT B R 1 1%

pexum mamepeHus. B namatu npmubopa

COXpaHUTCA paccyuTaHHoe 3HadveHue E;
N KPYTU3HbI 9NEKTPOAHON CUCTEMBI.

[MepeyeHb BO3MOXHbIX OLMOOK M crnocobbl MX yCTpaHeHUS MpUBELEHbI B
pasgene 11.

7.5 padyupoeka ¢ ymo4YHeHueM KoopOuHam u3ornomeHuyuasnbHou
MoYKu 351ekmpodHoli cucmembl (pexxum «HACTPOUKA pXi»)

351eKmpoOdHOll cucmeMbl ocyuecmesnisiemcsi no deym pacmeopam. B ka-
yecmee emopo20 2padyupoeoyHO20 pacmeopa credyem ucnosib3oeams

pacmeop, pH komopozo Haubosiee omdaneH om 3Ha4eHusi pXj, HO Haxo-
dsswutics e npednosiacaeMom duarna3oHe usmMepeHul. B npomueHom ciy-
Yyae pe3ysibmamsbl 2padyupoeKu Mo2ym 6bimb HEGEPHDbI.

f padyupoeka ¢ ymo4yHeHueM KoopOuHam u30MomeHyuasbHOU MmMOYKU

Joe

KHonkoin BbIBOP crnegyeT ycTaHOBUTb 0
pexum nsmepeHnn «pH».

U3mepenune e —
2 C
L °C
Haxumasa Ha kHonky PEXWMM, BbibpaTtb
pexum «HACTPOUKA». lNpu atom Ha o I
aucnnee HaduMHaet muratb 3Hak «HA- - - '.
CTPOUKA» un 3Hak «pXj», a Ha OCHOB- -'-’-' -'
“H Hikal
HOM W [JOMOSIHUTENbHOM LM(POBOM MO- SRR
ne gucnnes CoOXpaHsaTCa pesynbTaThbl E S”C

TEeKyLlero usmepeHu4.
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8x00 8 He20 npoucxodum MOoJIbKO fnocJsie Haxamusi kHonku BBO4. Ecnu
kHonka BBO/[ He 6bina Hakama 8 me4yeHue 5 - 7 cek, npubop so3sepauya-
emcsi 8 pexum «M3MEPEHUE». Bo usbexaHue nomepu 2padyupo80YHbIX
Xapakmepucmuk, eee0eHHbIX 8 namsimb npeobpazoeamersisi, He PEKOMEH-

dyemcsi 6e3 Heo6xodumocmu exodums & pexum «kHACTPOUKA pXi».

i: [ns npedomepauwjeHus cryyaiiHozo 3anycka pexuma «HACTPOUKA pXi»

BbinonHnte onepauun, OnNUCaHHble B
pasgenax 7.4.2 - 7.4.3. lNocne BBegeHus
3HayeHuss pH BToporo pacTtBopa nepe-
XO4 B PEeXUM WU3IMEPEHUS HE MPOU3BO-
antca, u npubop npeanoXuT HarpeTb
UM OXnNaguTb BTOPOW rpagynpOBOYHbIN
pacTBOp AN YTOYHEHWS MONIOXEHUS KO- owopomne. e
opavHaT nsonoTeHuuanbHOM TouYkn. [Mpu D
3TOM Ha gucnnee muraet 3Hak «U3ME-

PEHUE» n cumBon eguHuL, n3mepeHust

Temnepartypebl.

2

° Ecnu mepmodam4uk (6 mom 4ucne
1 6CMPOEHHbIU 8 KOMOUHUPOBAaHHbIU
annekmpod) Kk npubopy He nookIo-
4YyeH, mo npubop npedsoxum eee-
cmu Hoeyl memmnepamypy pac-
meopa epyyYHyIo.

Ha OJucnnee npubopa omobpaxa- oo 2 Ny
emcsi paHee ycmaHO8J/IeHHasi mem- - h ""' '-‘ ::o/
nepamypa pacmeopa. Mnadwul T
pa3psi0 memnepamypbl U eQUHUUbI

u3MepeHusi Muz2arom.

HarpeTb unn oxnagntbs BTOPOM rpagyumpoBOYHbIA pacTBOp 4O TemMnepaTypsl,
Npu KOTOPOW npennonaraeTcs Npou3BoAUTbL Mocrenyowme n3MepeHns, Ho
He MeHee 4Yem Ha 20 °C. Bo Bpemsi HarpeBaHusa pacTBopa ero pekomeHayeT-
cq nepemMeLllnBaThb.

anekmpod) Kk npubopy He MOOKIOYEeH, MO crsiedyem u3Mepumb MepMo-
MempoM memriepamypy pacmeopa u ycmaHoeumb ee 3Ha4YeHue Ha duc-
nnee KHonkamu v, A u BbIGOP (5.5).

lpodosmkeHue 2padyupo8KU 803MOXXHO MOJILKO MOCJ/Ie MOo20, KaK u3Me-
peHHoe usiu eeedeHHOoe 3Ha4YeHue memnepamypbl 6ydem omsau4yambscsi om

ij Ecnu mepmodamyuk (6 mom 4qucsie eCMpPOEHHbIU 8 KOMOUHUPOBaHHbIU
ucxodHo20 6osiee yem Ha 20 °C.

HaxaTtbe kHonky BBOM, npu aToM mname-
PEHHOE WM YCTAHOBIIEHHOE 3HayeHue BBOA
Temnepartypbl 6yaeT 3aHeceHO B NamsThb

npubopa.
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[Mpnbop nepexoaut K mamepenuto JC
9NIEKTPOAHON CUCTEMbI, O YEM CUrHanm-
aupyet wmuraowmn 3Hak «A3MEPE-
HUE». Ha ancnnee npubopa otobpaxa-
eTcs namMmepeHHoe 3HadveHne JC anek-
TPOAHON CUCTEMbI, a Takke Temnepary-
pa pacTtBopa.

YcTaHoBMNeHne CcTabunbHOro 3HavyeHus
OC anekTpogHon cuctembl Nnpmbop or-
pedensetr asBTOMaTUYeCKW, npu 9TOM
pasgaeTca 3BYKOBOW CUrHam W npekpa-
waetca muraHue 3Haka «MISMEPEHUE ».

AL
= LS

Hactpoiika T

-HzmEpEHME-
- i g X

"C

Jlaem npub6op.

° lMonb3oeamenb cam Moxxem ornpedesiumb MOMEHM ycmaHOeJIeHUsI cma-
1 6unbHbIx nokasaHul 34C u Haxxamb kHonKy BBO/[ do mozo, kak amo cOe-

Ha pgucnnee npubopa oTobpaxkaetcsd
3HayYeHne pH BTOpOro rpagynpoBOYHOrO
pactBopa npu Temnepatype 25 °C.

(Cr
L

Hactpoiika 2

pH

B cny4ae ucnonb3o8aHuu paboyux amanoHos ¢ pHys.: 1,65, 4,01, 6,86, 9,18,
12,43 no I'OCT 8.135, He cnedyem KoppeKmupogamb 3moO 3Ha4yeHue, rNnpu-
60p camocmosimesibHO eHecem nonpaeKy Ha MeKywyro memnepamypy

pacmeopa.

Ecnu B kayecTBe rpagynmpoBOYHOrO pacteopa NpUMEHSAETCA pacTBOP HE BXO-
ASLWNA B NpuBeaEHHbIN NepeyeHb, TO 3HadeHne ero pH onga tekywen temne-
paTypbl criegyeT BBECTU BPYYHYHO, TaK Kak 9TO onncaHo B N. 7.4.2.

Mpnbop BbIBEAET HaA AUCMNEN MNONYYEH-
HOe 3Ha4yeHue KPYTU3Hbl JNEeKTPOAHOM
XapakTtepucTukn (B % OT TeOpeTUYeCcKoro
3Ha4yeHnd) 1 aBTOMaTUYECKN NepeneT B
pexum usmepeHuns. B namatu npmbopa
COXPAHATCA pacCyYMTaHHble 3Ha4YeHUs
pXi, Ei U KPYTU3HbI 9NEKTPOOHON cUCTe-
Mbl.

R RN
R X (7

Ha amom amane eo3moxeH 8bie0d coobweHuUsi cucmembl agmomamuye-
cKoli duazHocmuku npubopa o6 owubke npu pacyeme 3HavYeHus1 pX; (n.10

mab6nuua 1).
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7.6 Konmposnb npasunbHOCMU rnpoeedeHus1 2padyupoeKu

[MpoBepka npaBUIIbHOCTU MPOBELEHNA FPadyMPOBKU MPOU3BOAUTCS B pe-
xume <USMEPEHUE».

[MpOMbITE 3NEKTPOLHYI0 CUCTEMY, a Takke Apyrne npumeHsiemble yCTpomn-
cTBa (Hanpumep, TepMoaaTyMK UM TEPMOMETP) ANCTUNNNPOBAHHOW BOOOMN,
OCyLWNTb unbTpoBanbHOM Gymarom 1 norpy3MTb UX B pacTBOP C U3BECTHLIM
3HayeHnem pH. lNocne yctaHoBRNEHUS1 CTabMMNbHBIX MOKa3aHUM cuyuTaTb pe-
3ynbTaT U3MEPEHNA C OUCMNES.

Ecnu norpewHocts namepeHna npesbiwaeTt + 0,03 pH, cnegyet npose-
PUTb rPaayMpoOBOYHbIE PACTBOPbLI M NPOBECTU MOBTOPHYIO rPagynpoBKY.

8 BPEMEHHAA OCTAHOBKA MNMPOLIECCA UBMEPEHUA

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

Ha pucnnee racHetr 3Hak «U3MEPE- K
HUE». lNpouecc namepeHus npekpatla- — - - -
eTcs, Ha aucnriee BbIBOAUTCA pesynbtar a1

N3MEePEHNS, NOSTYYEHHbIN B MOMEHT Ha-
XaTtus Ha kHonky CTOIN.

El

bl i
e

S
Mpun HaxaTum Ha kHornky PEXXUM name- L
peHne Bo306HOBNAETCS.

U3mepenue " "

= X°C

9 PABOTA C BJIOKHOTOM

Mpn pabote B pexnme «U3MEPEHMUME» nonb3oBatento npenocrasBrieHa
BO3MOXHOCTb UCMOJSIb30BaHNA 3NEKTPOHHOro BroKHOTa ANs 3anucu pesyrb-
TatoB usmepeHnn B 30 s4eek ornepaTMBHOM MaMATU U MOCNeayWwero mnx
npocMoTpa.

NHdopmaums, 3anncaHHaa B GNOKHOT, COXPaHAETCS MOCME BbIKIHOYEHUS
npubopa n MoXeT XPaHUTbLCSA B TEYEHUE ONUTENTbHOIO BPEMEHM.

Hannune 6nokHoTa nonesHo, HanpumMmep, Npu NpoBeaeHnn cepum namepe-
HUM B MOSIEBbLIX YCIOBMSX C nocriegyowen obpaboTkon pesynbTaTtoB B na-
BGopaTtopun.
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9.1 NopsiOoK coxpaHeHuUs1 pe3yJibmamoe uaMmepeHul

[ns coxpaHeHusi pe3ynbTaToB B peXMme
«ASMEPEHUE» HeoOXxoOMMO KHOMKOW
CTOINl octaHOBUTL MpOLIECC U3MEPEHUS

cTon

a5
X

8). hu
(8) L °C
HaxaTb KHOMKy V. F0TOBHOCTL npubopa K
COXPaHEHUIO pe3ynbTata uHAUUMpyeTcs - - =
Ha aucnnee 3HakoM « M ». Ha ocHOBHOM any
rnose AUCIIIes COXPaHAOTCA pe3ynbTaThl @ =, ’_! I
nocnegHero M3MepeHusi, Ha BcCroMora-
TENbHOM LMAPOBOM Mosie BbIBOOUTCH HO- Ne :"' ,"
Mep SA4erku, crieqyroLllen 3a nocrnegHen -
3anosiHEHHOM paHee.

JOC
HaxxaTmem KHOMOK V M A MOXHO BbI- ' ” ”
Gpatb nobyo Opyryto syenky 6nokHoTta nnu uimPamy o=
ot 1 go 30. @ . :." .:
[Ons 3anucu pesynbTtata M3MEPEHUS B -‘ .-‘ .- oH
BblbpaHHYyO dA4enky OrfiokHoTa crneayer BBOA
HaxaTb kHomnky «BBO[M». NMpubop aBTo- -' ’-‘ ’-‘
MaTuyecku nepexoant B pexmnm «U3- Mamepetme -\
MEPEHUE». = °C
A Ecnu siyelika He nycma, mo npedbIOywull pe3ysibimam mepsiemcs.
HaxaTuem kHonku PEXWUM MoxHO 3a- a0y
KOHYMTb paboTy ¢ GnokHoTom 6e3 co- _| ’_ ( ’_ (
XpaHeHus1 pesynbtatoB. [lpnbop nepe-
xoouT B pexum « ISMEPEHUE». Homeperine ':t ..:c
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9.2 lNopsidok u3esiedeHuUsi pe3ysibmamoe UaMepeHul

[INs N3BIIeYEHNs PE3YNbTATOB B PEXMUME o
«U3MEPEHUE» HeoBX0OMMO KHOMKOM LM (L
CTOINl octaHOBUTL MpOLIECC U3MEPEHUS
8). =
®) L °C
HaxaTb KHOMKy A. lNMpubop nepexoguT B
PEXMM YTEHUs1, NpyU 3TOM Ha aucnnee WH- R
anumpyeTcs 3Hak « R |» n Homep sideriku, B ’-‘ -‘ -'
KOTopyto ObINIO nNpousBefeHo nocregHee mYn ml -
coxpaHeHve. Ha ocHoBHOM none puc- HEU
nnes vHouumpyetcsa 3HadeHue pH (vB) N
COXPaHEHHOE B 3TOWN A4YeENKe.
HaxaTnem KHOMOK V U A MOXHO Bbl- -
BbpaTb nobyo Apyryo A4enky OnokHota -‘ ’-‘ ’-'
ot 1 po 30. Ha aucnnee BbiIBOOAUTCS 3Ha- nnm o @-
yeHne pH (MB), coxpaHeHHOe B s4erke [
nopa, BbIbpaHHbIM HOMEPOM. N
Uepe3 HEecKosnbKO CeKyHO, HOMep S4eunku - - ’-
racHeT M BbIBOOMTCS 3HA4YeHWe Temnepa- AR X
(R}
TYpbl aHanNM3npyemoro pacrteopa. <
" -'o
o
[na sosspaTta B pexum «USMEPEHUE» L ()
cnenyet HaxaTtb kHornky PEXXKUM.
-
W3mepeHune ’: X °C
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10 TEXHUWHECKOE OBCITYXUBAHUE NMPUBOPA

10.1 lNpun akcnnyataunmn pekoMeHOyeTCs He peXxe OA4HOro pasa B Hefersto
NpoBepsiTb CTabUnbHOCTb PaboTbl ANEKTPOAHOM CUCTEMbI MyTEM MPOBEPKU
nokasaHun npubopa cornacHo n. 7.6.

"pagynpoBKy npubopa crnegyet Npou3BOAUTL COrfiacHo pasgena 7 He pe-
Ke O4HOro pasa B [BE Hedenu.

10.2 TexHn4yeckoe obcnyxXnBaHne 3neKTpoaoB

TexHudyeckoe obcnyxuBaHMe ANEKTPOOOoB criegyeT Npou3BOAUTbL B COOT-
BETCTBUM C YKa3aHUSIMU, N3ITOXKEHHBIMU B X IKCMSTyaTauMOHHOM OOKYMEHTA-
LN.

B npouecce akcnnyaTtaumn Heob6xoauMo nepuoauyeckm nNpousBoauTb ne-
pesanpaBKy 3f1IeKTpoaa CpaBHEHUS UM KOMBUHMPOBAHHOIO anNeKkTpoaa.

B nepepbiBax mexny M3MepeHUs MU 3neKkTpodbl HEOBXOOMMO XpaHUTb B
COOTBETCTBUWN C YKa3aHUAMMW MX SKCMNITyaTaLuNOHHOW JOKYMEHTaLNN.

10.3 TexHuyeckoe obcnyxmBaHue npeobpasoBaTend

UncTKy Hapy>KHOM NOBEPXHOCTU NpeobpasoBaTtens crnegyeT nNponsBoanTb C
NCNOSfb30BaHNEM MSTKMX MOKLLUX CPenCTB, HE OONyckad MX nonagaHus Ha
pasbeMbl.

[Mpn cnydanHom nonagaHnn MooLWmnx nmMbo aHannanpyemMblx pacTBOPOB Ha
pa3beMbl NPOMbITb pa3beMbl AUCTUNITMPOBAHHOW BOAOW, TLATESbHO NPOCY-
LUNTb B NOTOKE TENSOro Bo3ayxa.

11 ABTOMATUYECKAA OUATHOCTUKA NMPUBOPA. XAPAKTEPHbIE
HEUCNPABHOCTU U METOAbl UX YCTPAHEHUA

Cpasy nocne BkntoYeHUs npubop npoBoanT camoTecTupoBaHue. Npu ob-
Hapy>XeHUN HeucnpaBHOCTU npeobpasoBaTtenisi, HEUCMNPaABHOCTU JNEKTPOA-
HOM CUCTEMbI, a TaKXe, eCnn B npouecce rpagynmpoBku Obinu OONyLUEHbI
owmnbKkn, npubop aBTOMaTMYECKN MHOVMLMPYET OLLIMOKY Ha aucnnee.

BHewHee nposiBrneHve owmnbok, BeposTHast NpuymMHa n MetTogbl UX ycTpa-
HeHUs1 nepedncneHsl B Tabnuue 1.

Ecnn HencnpaBHOCTb CaMOCTOATENBLHO YCTPaHUTbL He yaaeTca Heobxoau-
MO 0BpaTuUTbCs Ha nNpeanpusTne NPon3BoasiLLLEE PEMOHT.
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Tabnuua 1
HanmeHoBaHus
HeucnpaBHOCTEN, UX BeposiTHas MeTtoq
NHankauums.
BHELLIHEE NPOSABIIEHNE U npu4nHa. YcTpaHeHus.
NPU3HaKN.
1 2 3 4
HencnpaBHOCTM 0oOLWero xapakrepa
1 Bnok nutaHuss He noAa- He ycTtaHoBneHbl unu | YCTaHOBUTb nunm
kntoveH. [NpeobpasoBaTenb - pa3psikeHbl 3NeMeH- | 3aMEeHUTb 3IeMeH-
He BKITHo4aTCS. Tbl NMUTAHUA. Tbl NMUTAHUA.
HeucnpaBHocTb 0no- | O6paTtuTtbea Ha
2 bnok nutaHuMa noaknto-
Ka nuTaHus Wnn co- | npeanpusaTue,
yeH. [MpeobpasoBaTenb He -
eAnHUTEenNbHOro kabe- | npomnsBoasiiee
BKNroYaTcs.
ns. PEMOHT.

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

"opuT 3HaK

PaspskeHbl
Tbl MUTAHWUS.

ArneMeH-

3aMeHUTb anemMeH-
Tbl MUTAHUA.

4 [Mpn NOAKNKOYEHHOM Tep-
MoAaTyMKe Ha gucnnee WH-

AavumpyeTcs 3Hak «TP.

O6pbiB B Kabene mnu
pasbeme TepmopaT-
ymka. HeucnpaBHOCTb
TepMmogaryuka.

YcTpauutb 06pbIB.
3aMeHuTb TepMmo-
AaTyuK.

HeucnpaBHOCTU 1 OWINGKM, BbisiBNisieMble NPy rpagyumpoBKe npubopa

5 lNpun ncnonb3oBaHnn B Ka-
yecTBe rpagyvMpoBOYHOIO
pactBopa ofHoro u3 pabo-
4Ynx aTanoHoB ¢ pHase: 1,65,
4,01, 6,86, 9,18, 12,43 no
OCT 8.135, npubop ero
HenpaBWibHO ornpeaenser.

B npubop BBegeHbl
KoopaunHaTbl  U30Mo-
TeHUManbHON  TOYKMU
He COoOoTBeTCTBYyIOLLMNE
NPUMEHSEMON  dnek-
TPO4HOW CUCTEMBI.

lMpoBeputb  ycTa-
HOBfEHHblE 3Haue-
HUS KoopavHaTt
M30MOTEeHLManbHom
Toukn (6.1) n npum
HeobxoaMmMocTu
oTpeaakTupoBaTb
nx (6.2.)

Owwnbka npu npuro-

Wcnpasutb owmnbky

[MonbiTkKa BBECTW 3HA4YeHve TOBMEHUN TPagyupo- | 1 MNOBTOPUTb [pa-

ero pH Bpy4Hylo npMBOAUT K BOYHOro pacTBopa. OYVPOBKY.

coobuieHnto 06 onbke. OnekTpoa BblpaboTan | 3amMeHnTb anek-
CBOW pecypc unv He- | Tpo4 U MNOBTOPUTb
NCNpaBeH. rpagyvpoBKy.

lMpoBeputb  ycTa-

B npubop BBegeHbl | HOBMNEHHbIE 3Hade-
KoopAuMHaTbl  U30MO- | HUA koopaunHaT
TeHUMarbHOW  TOYKM | U30MNOTEHLMAITbHOM
He cooTBeTCTBylOWME | TOYKM (6.1) n npu

6 PaccuntaHHoe 3HadeHue FopuT NPMMEHSeMON  3nek- | HeobxoaUMOCTH

Ei oTnnyaetcs oT BBeAEH- | (Own6ka» TPOAHOW CUCTEMBI. oTpeaakTMpoBaTb

Horo B npubop 6onee uem ’ nx (6.2).

Ha 50 mB

muraet «Ej»

Owwnbka npu npuro-

Wcnpasutb owmnbky

TOBMEHUN Trpagynpo- | U1 MOBTOPUTb rpa-
BOYHOro pacTtsopa. OYVPOBKY.
AnekTpoa BblpaboTtan | 3ameHuTb anek-
CBOW pEecypC WNn He- | TPO4 U MNOBTOPUTL
NCNpaBeH. rpagyvpoBKy.
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NMpopomxeHue Tabnuubl 1

1

2

3

7 Tlpwn rpagyvpoBke
N3MEpPeHHOe  3Hade-
Hne OLC anekTpoa-

Moput «OwmnbKay,
yepenyeTcs UHAU-
Kauna 3HakoB

Owwnbka npu npwuro-
TOBMEHNUN PaCTBOPOB
UNn  NCNoNb30BaHUe
npu rpagyvmpoBke Of-
HOrO M TOro e pac-
TBOpA.

Ncnpasutb owmnbky
N NOBTOPUTbL rpa-

HOW cucTembl B nep- | Yepes 4-6 cekyHA rvgl)(;?ﬂlfg:fmmr?acfst—l AYVIPOBKY.
BOM pacTBOpe paBHO | npubop npegnara- poB ¢ pH pasnuuato-
3Ha4YeHUI0 BO BTOPOM | eT NnOBTOPUTL Tpa- LIUMUCS MeHee ueMm
pacTeope. AYWpOBKYy No nep- | .. ¢
BOMY pactBopy MoBpexaeHa paboyvasa | 3aMeHUTb anek-
MembpaHa  un3mepu- | Tpo4 M MOBTOPUTb
TENbHOro ANeKTpoaa. | rpagyupoBKY.

8 BBoa 3HauveHuss pH

BTOpPOro  rpagyvpo-
BOYHOrO  pacTsopa,
oTnuyaioweroca ot

pH nepBoro, meHee
4yeM Ha eguHuLy.

ropnT «OwmnobKa»,
yepenyeTcst MHAn-
Kaums 3HaKoB

112

Uepes 4-6 cekyHA
npubop npegnara-
eT NOBTOPUTb BBOA
3HayeHuna pH BTO-
poro rpagyvpo-
BOYHOro pacTtsopa.

BBoa HeBepHOro 3Ha-
YyeHus.

WcnpaButb owmnb-
K.

Mcnonb3oBaHne AOns
rpagympoBKn pacTBO-
poB ¢ pH pasnu4yato-
WMMNCA MEHee 4eMm
Ha 1.

WcnpasuTb owwmbky
N NOBTOPUTbL rpa-

LAYVIPOBKY.

Owwnbka npu npwuro-
TOBNEHUN pagynpo-
BOYHbIX PacTBOPOB.

9 KpytmsHa anek- BBog HeBepHbIX 3Ha-
g Moput «Owmnbkay, g
TPOAHOW  xapaktepu- | =~ o Uapes | HEHUA pH rpagywvpo- | UcnpaButb owmnbky
CTMKM  BbIXOOUT 3a - 1ep BOYHbIX PaCTBOPOB. U NOBTOPUTbL rpa-
o, | 4-6 cekyng npubop
npegenel 90 ... 110% npeanaraet 10- M3amepeHHoe unu yc- | AyUpOBKY.
OT  TEOpEeTMYECKOro -
p BTOPUTL  rpagyu- TAHOBMNEHHOE 3Hauye
3HayeHus (S MeHee HWe TemnepaTtypbl He
POBKY MO MepBOMY y
53,2 wnu Gonee 65,1 DaCTBOpY COOTBETCTBYeT  [Aewn-
MB/pH npun 25 °C). ' CTBUTENBbHOCTW.
Onektpoa BbipaboTtan | 3aMeHnTb anek-
CBOW pecypC WUnu He- | TpO4 U MNOBTOPUTb
NCNpaBeH. rpagyvpoBKy.

32




'PBA2.840.858 P3

NMpopomxeHue Tabnuubl 1

1 2 3 4
MpoBeputb  ycTa-

B npubop BBeaeHbl | HOBNEHHbIE 3HAYe-
KoopauHaTbl  M30MO- | HUSA koopauHat
TEHUMAnbHOM  TOYKM | M30MOTEHUMANbHOM
He cooTBeTCTByKOLWME | TOUKM (6.1) 1 npwm
NPUMEHSIEMON  3nek- | He06X0AMMOCTH
TPOLHON CUCTEMBDI. oTpenakTMpoBaTb

10 PaccuntaHHoe 3HaueHue | Foput LG nx (6.2).

pXj oTnuuyaetcs oT ycra- | «Owmnbkay, ToL;JI:e:aM nprvlanpmro:

HOBMEHHOro bonee 4yem Ha | MUraet Panynpo
BOYHbIX PACTBOPOB.

0,8 pH. «pXp». WcnpasuTb owwmbky

NamepeHHoe unun yc-
TAHOBIEHHOE 3Hauye-

N MOBTOPUTbL rpa-

HUe TemnepaTypbl He AYNPOBKY.
cooTBeTCTBYEeT  Oeun-

CTBUTENBHOCTH.

OnekTtpoa BblpaboTtan | 3aMeHuTb anek-
CBOM pecypc uUnu He- | Tpo4 WM MNOBTOPUTH
NcrnpaBeH. rpagyvpoBKy.

HencnpaBHOCTU 1 OLLNGKKN NPU N3MEpPEeHUAX

O6pbiB B ULenn anek-
TPOAOB.

YcTpaHnTb 06pbIB.

Onektpoabl He no- | Morpyante  anek-
11 Teperpyska no Bxody. | Foput rPY>XeHbl B pacTBop. TpoAbl B pacTBop.
HanpsokeHne Ha Bxofe Bbl- | «OwmnbKay, HapylweHo ncrteyeHune
X0OuUT 3a npegensl gonycka | Muraet U3 anekrpoga cpas-
+ 2000 MmB. «M mB». HEeHUs wnNu BO3QYyLW- | YCTPaHUTb  Heuc-
HbI My3blpeK Bbi3Ban | MPaBHOCTb.
B HEM paspblB 3riek-
TponuTa.
O6pbiB B Lenn anek-
TPOIOB. YcTpaHuTb 06pbiB.
onektpoabl He no- | [Norpysute  anek-
12 lNeperpyska pesynbTaTa. FoouT rpy>XeHbl B pacTBop. TpoAbl B pacTeop.
[MonyyeHHoe B pesynbTaTte op 6 BoagywHble ny3bipun B
pacyeToB 3HadeHne pH BblI- «LIInoKar, aneKkTpoae cpaBHEHUS
XoOuT 3a npegensl guana- Muraer UNn HapylleHne wuc- YCTpanuts - Heuc-
«I pH». NpaBHOCTb.

30Ha + 20,0 pH.

Te4YeHUNaA INEKTponnTa
N3 Hero.

['pagyvpoBka npose-
JeHa HeBepHO.

MpoBectn noBTOpP-
HYI0 rpagyvpoBKY

13 lNMokasaHns npubopa He-
YCTONYUBBI.

HapyweHne KoHTakTa
B MeCTe MOAKIMYEHUS
3NEeKTPoaOB.

MpoBepuTb Ha-
AEXHOCTb MOAKMIo-
YeHUs dNeKTpoaoB.

BosaywHble nysbipy B
3NeKTpoae CpaBHEHUS
WM  HapylleHue wuc-
TeYeHNs anekTponuTta
N3 Hero.

YcTpaHutb
NpaBHOCTb.

Heuc-
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NMPUNOXEHUE A
(cripaso4Hoe)

3Ha4yeHusi pH pabo4yux amanoHoe (FOCT 8.134-98)

Tabnuua A.1
0,05 0,05 0,025 monb/kr Ha- 0,01 Kanbunmn
MONb/Kr MOSb/KI | TPUAN MOHOIMAPO- | MOMbL/KF | rMAPOKCMA
°C Kanum Kanmn docdpart + 0,025 | HaTpui | (HacbIWEHHbIN
TeTpaok- rmapo- | MONb/Kr Kanun an- | TeTpa- | pacTBoOp nNpu
canar dbTanart rmgpodocdart 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 3HA4YEHUAX TeMnepaTypbl onpenens-
IOTCSA NMUHENHOWN MHTEPNoNdaunen.
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INuct perncTpaunm nsmeHeHuUMn

Homepa nucToB (cTpanuu) Bcero Bxogswmin Ne
Nam N3ME- 3ame- aHHy- nucToB Ne po- conpoBoau- Moanucs [ata
HEHHbIX HEeH- HOBbIX nnpo- B OOKYy- KyMeHTa TEeJNbHOIo AOKYy-
HbIX BaHHbIX MeHTe MeHTa U aaTa
1 Bce 24 "PBA 19.05.06
0100
2 Bce 29 MPBA 15.01.08
0108
3 Bce 35 MPBA 12.01.09
0109
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