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(54) Cnocob xamubpoBku pH-MeTpoB
(57) Pedepar:

N306pereHrne MOXeT OBbITh MCIIOJIB30BAHO HAa
TEIIOBBIX M ATOMHBIX 3JICKTPUUECKUX CTAHIMSIX B
CBEpXUYMCTHIX  BOJaxX TUNA KOHACHCaTa U
MUTATETHHOM BOABI JHeproodioka. B cmocobe
kamnOpoBku pH-merpoB, 3akmoyaromemcs B
JIOBUPOBAHUM KOPPEKTUPYIOIIErO peareHTa -
BelllecTBa, U3MeHstomero pH cpenpl, B 4acTHOCTH
aMMHaKa, B MOTOK OXJIAXKIEHHOU MpoObl paboueit
Cpenbl, C TOCIENyIONIMM HW3MEPEHHEM YAEeNbHON
3IEKTPOIPOBOTHOCTH M TEMIIEPATypbl, pacdere
3Hauenuss pH wu ycranoBke Ha pH-merpe
paccuMTaHHOTO 3HaueHus pH, UCIONB3YIOT ITATHYIO
JIUHUIO M3MEepEeHHUS 3JIEKTPOTIPOBOTHOCTH
oxJaxaeHHoN pgo Temmepatrypel 25+10°C  H-
KaTHOHUPOBAHHOMN MPOOBI MUTATENBHOMN, KOTIOBON
BO/IbI MJIM BOJIBI THIIA KOHIEHCATA, YCTAHABIMBAIOT
pacxon paboueii cpebl 5-10 /4, i3BMEpSIOT 3HAUCHNUE

YAEIBHOW 3JIEKTPONPOBOJIHOCTHU (XHZS), BBOJAT B

MOTOK pabouei cpeabl KOPPEKTUPYIOIIUN peareHT
C MOJISIpHOUM KoHUeHTpauuer pasHoi 0,001-0,002,
MOBBINIAS YACIBHYIO 3JIEKTPOIPOBOHOCTh CPEJIbI
He Oomee uyeM ngo0 10 wMxCwm/cMm, g 4ero

Crp.: 1

YCTAHABJIMBAIOT PACXO]T KOPPEKTUPYIOIIIETO PeareHTa
0,5-1,0 /4, Opu 3TOM MCHONB3YIOT B KA4eCTBE
KOPPEKTUPYIOIIETO pearcHTa IS MIECTIOTHOM CPEIbI
BOJIHBI pAacTBOP aMMHaKa, U3MEPSIOT YACIbHYIO

3JIEKTPOMPOBOIHOCTh (XKZS) B TIOTOKE paboueit

Cpe/ibl C BOJJHBIM PACTBOPOM aMMHMAKa U OIIPE/ICIISIOT
3HaueHue pH A 1menouHol cpensl ¢ JO3UPOBKOM
aMMHaKa 10 IMPEIIIOKEHHOMY BBIPAXCHUIO:
pH 2 =8+1g(3,68-xk >>-1,09-%152>-1,91-(x>)?),  ans
CITaOOKUCIION CpeIbl B KAYeCTBE KOPPEKTUPYIOIIETO
peareHTa MCHOJIB3YIOT PacTBOP CMECU KUCIIOrO
YIJIEKUCIIOrO HATPUs, XJI0OpUAa HATPUS U YT OJIbHOU
KHCJIIOTBI, B34ATBIC B PABHBIX KOHICHTpAUUAX,
3HaueHue pH onpenenstor no 3HaYeHUIO0 KOHCTAHTHI
Jucconanyu YFOHBHOﬁ KHUCJIOTHI ITO HepBOﬁ CTYIICHU
C YUETOM YCJIOBUM Tpouecca paBHOU 6,37 eIUHMIL
pH, a nmns cpempl Onu3KOM K HEUTpaIbHOMU
HCITIOJIb3YIOT PACTBOP KUCIIOTO YIJIEKMCIIOTO HATPUS,

3HA4YCHUE pH25 KoTOporo paBHO 8,33. M300peTeHue
obecrieunBaeT IIOBBIILIEHUE TOYHOCTHU u
BOCIIPOM3BOAMMOCTH PE3YJIbTATOB KaJUOPOBKHU B
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pabouem muamazone pH ot 6,0 mo 10,0 kak
T1ab0PaTOPHBIX, TAK ¥ IMUTOBBIX pH-MeTpoB, a Takxke
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(54) METHOD OF THE pH-METERS CALIBRATION

(57) Abstract:

FIELD: electricity; measurement technology.

SUBSTANCE: invention can be used on thermal
and nuclear power plants in ultrapure waters such as
the power unit condensate and feedwater. In the pH
meters calibration method, consisting in the correcting
agent dosing — the medium pH changing substance, in
particular, ammonia, into the cooled working medium
sample stream, with the electrical conductivity and
temperature subsequent measurement, the pH value
calculation and the calculated pH value installation at
the pH meter, using the regular line for measuring the
electrical conductivity of the cooled down to the
temperature of 25+10 °C of the N-cationized sample
of feed, boiler water or the condensate type water,
setting the working medium flow rate of 5-10 1/h,

measuring the specific conductivity (XHZS) value,

introducing the correcting reagent with molar
concentration of 0.001-0.002 into the working medium
flow, increasing the medium specific -electrical
conductivity to not more than 10 mcS/cm, for which
setting the correction reagent flow rate to be 0.5-1.0 1/
h, at that, as correcting reagent for the alkaline medium

Crp.: 3

using the ammonia aqueous solution, measuring the

electric conductivity (XKZS) in the working medium

with aqueous ammonia solution flow and determining
the pH value for the alkaline medium with the ammonia

dosage according to the proposed expression: pHK25 =8+

12(3.68% >-1.09-45>-1.91- (™)), for weakly acidic

medium, using the sodium hydrogen carbonate, sodium
chloride and carbonic acid, taken in equal
concentrations, mixture solution as the correcting
reagent, pH value is determined from the carbonic acid
dissociation constant value by the first stage, taking
into account the process conditions equal to 6.37 pH
units, and for the medium close to neutral, sodium

hydrogen carbonate solution is used, which pH25 value
is 8.33.

EFFECT: invention provides increase in the
calibration results accuracy and reproducibility in the
pH working range from 6 to 10 both laboratory and
board pH meters, as well as the calibration method
simplification.

Icl, 1tbl, 1dwg
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(57) ®opmyna uzobpeTeHus

Cnoco6 xanmbpoBku pH-MeTpoB, 3aKITI0OUaOMIKIACS B JO3UPOBAHUN KOPPEKTUPYIOLLIETO
peareHTa - BelecTBa, U3MeHso11ero pH cpenpl, B UaCTHOCTH aMMHAKa, B TOTOK OXJIAXKIEHHON
poOBI paboueit cpeibl, ¢ MOCIeTYIOIIMM U3MEPEHUEM YICITbHOMN 3JIEKTPOIPOBOIHOCTH U
TeMIneparypsl, pacuere 3HaueHUs: pH u ycranoBke Ha pH-MeTpe paccuMTaHHOTO 3HAYEHHUS
pH, oTiMuaromiics TeM, YTO UCTIOJIBb3YIOT IITATHYIO JIMHUAIO U3MEPEHUS JIEKTPOITPOBOIHOCTH
OXJIQXKACHHOM 10 TeMriepatypsl 25+10°C H-kaTHOHMPOBAHHOM IMTPOOBI MUTATENIBHOMN, KOTJIOBON
BO/IbI UJIM BOJIbI TUITA KOHAECHCATA, YCTAHABIMBAIOT pacXol padouei cpenbl S-10 /4, u3MepsItoT
3HAYEHUE YAEIIBHOM 3IIEKTPOIIPOBOIHOCTH (XH25 ), BBOJISIT B IOTOK padoueti cpeabl

KOPPEKTUPYIOLIMI PEATEHT ¢ MOJISIpHOW KOHLEeHTpauuen paBHoi 0,001-0,002, moBeIas
yIEIBHYIO 3JIEKTPOIPOBOIHOCTD cpebl He Ooee ueM 10 10 MkCMm/cMm, 1171 4ero
YCTAHABIIMBAIOT PACXOJ KOppeKTUpyrouiero pearenra 0,5-1,0 j1/4, mpu 3TOM UCIIOJIB3YIOT B
KaueCcTBE KOPPEKTUPYIOIIEr0o peareHTa isl MEI0YHON Cpe/ibl BOAHBIA pacTBOP aMMHAKa,

U3MEPSIOT YIEIbHYIO 3JIEKTPOIPOBOIHOCTH (XK25 ) B MOTOKe pabouelt cpebl ¢ BOJIHBIM

pPacTBOPOM aMMHMaKa W OMPEICIISIIOT 3HaueHrue pH Ju1s 1menouHom cpeibl ¢ JO3UPOBKOM
aAMMHAKa 110 BbIPAKEHHUIO:

pHi? = 8 + 1g(3,681:* — 1,094 — 1,91-(x™)),

a JuTsi cTaOOKKCIION Cpeibl B KAYeCTBE KOPPEKTUPYIOIIETO peareHTa UCTIONb3YIOT PACTBOP
cMmecH kucioro yriekucinoro Hatpust NaHCOj3, xiopuna Hatpust NaCl v yrojabHOM KUCTOTHI

H2CO3, B34TBIC B paBHbBIX KOHICHTPAIUAX, 3SHAYCHUC pH OIIPEACIIAIOT 11O 3HAYCHUIO

KOHCTAHTBI JUCCONMAIMN YTOJBHON KUCITOTHI 110 TIEPBO# CTyreHH B Bue pKj ¢ yueTom
ycioBuii mpouecca pasHoit 6,37 equnuy pH, roe pKy = pH + 1gCh,co, — IgCuco, - f;,

rae CH,CO; - KOHIEHTPANKS YTOJIbHOM KUCIOTHI, MOJIB/JI, CHCO, - KOHLEHTpaIus
TUIPOKapOOHAT-UOHOB, MOJIB/I, f] - KOA(PIULUMEHT aKTUBHOCTH, a JJISI CPeibl OJIM3KOI K

HEUTPAJIbHOW UCTIOIB3YIOT PACTBOP KUCIIOTO YIJIEKUCIIOTO HATPHS, 3HAUEHHE pH25 KOTOPOro
paBHO 8,33.
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