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A Yokogawa Commitment to Industry

-:Introduction pH theory and basics vigilance.

-+ YTO Takoe pH ?
-+ Kak ocyuwectBnsieTca nameperue pH : 3C n nameputernbHbIn anekTpoa
~r  3a4eM Hy)xHa TemnepaTypHas KoMmneHcaums
-+ Yokogawa BbIbOp 351eKTpoaoB

~x  Sensor Diagnostics of our analyzer(s)

-+ On-line and in-line measurement

+

pH test
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A Yokogawa Commitment to Industry

-+ Yro Takoe pH ? vigilance:

pH [H] molesliter [OH]
. moles/liter
uei HZO @ H+ + OH- A 0
1
~¢ 2 °10°" mol/l monekyn soAbl 2
INCREASINGLY

ACIDIC 3
6yayT AUCCOLMMPOBAaHbI )
5
6
-+ [lobaBneHne H* nnn OH- NEUTRAL 7
8
N3MeHsIeT 3TOT 6anaHc °
10

INCREASINGLY 11
BASIC (ALKALINE)

& John Wiley & Sons, In:
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A Yokogawa Commitment to Industry

~*YT1o Takoe pH ? vigilance:.

pH [H'] [OH7]
(moles/liter)

pH - _ Iog [H+] 0 107"
1 o
-+ pH =-log [1-107] ->pH=7 5 10712
INCREASINGLY 3 10
pOH — _Iog [1 .10-7] -S> pH= 7 ACIDIC . -
-+ pH uncTol Boabl= 7 @ 25°C :
~: pH 4ucTonm Boabl =6.92 @ 35°C T ;
- lamepeHmne KNCOTHOCTU U °
10
LLIENOYHOCTM PacTBOPOB BASIC (ALKALINE) 1T
12
13
14

& John Wilay & Sons, Ins
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-:pH pacTBOpoOB

A Yokogawa Commitment to Industry

vigilance.

Kucnble

4% HCI

0,4 % HCI

0,04 % HCI

0,004 % HCI

HenTtpanbHble
pure water

10

11

12

13

4 % NaOH

14

LLleno4yHble

pH
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A Yokogawa Commitment to Industry

-:Electrode vigilance.

-+ lons will dissolve in solution
METAL ROD

M<->M" +n-e

- Balance after some time

-+ More H+ ions in the solution,

POPDPDPDPDD
DPOODPDDD

Larger potential difference will
be between the liquid and

sensor
Electrolyte with metal ions
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A Yokogawa Commitment to Industry

vigilance.

i E = E,+ R'T/F Ln (M"*/M) volt

- R = rasoBas NoCTOsAHHas

- F =4yucno dapages

- N = YUCNO 3NEKTPOHOB

- [M™] = KOHLEHTpauusa MOHOB MeTanna
— T = abconoTHaa Absolute temperature (Kelvin)
- E, = HOpMarbHbIW NOTEeHUMarn

-+ B = E( Ln (H+) volt

-~ Pa3HOCTb NOTEHLManoB Mexay
3NEeKTPOAOM N PaCTBOPOM.

Slope @ 20°C = 58.16 mV/pH
Slope @ 25°C = 59.16 mV/pH
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A Yokogawa Commitment to Industry

vigilance.

pH at process pH as a Function of Temperature
temp.
17

10°C

1 5 25°C

40°C

180°C

| |
13 yH 11 at 25°C | ‘

>

11 =

|
becomes 9.8 pH at 80°C }

5 6 7 8 9 10 11 12 13 14

pH at reference temperature
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A Yokogawa Commitment to Industry

-:Kak nsmepsiem pH ? vigilance.

CteknsiHHbIN pH
aneKkTpon

Connection between
glass membrane and

Metal sheath to avoid
influences from external
power supplies

.
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-:Kak namepsiem pH ?

A Yokogawa Commitment to Industry

vigilance.

AreKkTpon cpaBHeHUA

Ag/AgCl ref pin

KCI anekTponur
—

H+ oM 7 butfer

H+

Ouadparma

H+ H+ H+

H+
H+
Process fluid
H+

H+

H+
H+

H+
H+ H+
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A Yokogawa Commitment to Industry

-:ToTeHuman vigilance.

Et -
= -
) T E4 _~ E3
( ( j Electrolyte
R | Electrolyte F}_
T | E2
aE»n E5
Q\:-v/ 2 \>\-/ | Membrane R
‘ | y | Diaph Ll
14 \< F ragm E1
T
N R
liquid
E1 = E mexay CTeKrnom un npoueccom
E2 = E mexgy anektponutom B C3 1 BHYTpeHHen noB-Tblo CM-HbI
E3 = E mexay BHyTpeHHUM 3C 1 9NeKTposiMToM
E4 = E mexay BHyTpeHHMM OC anekTpoaa cpaBHEHMUS U
3NEeKTPONUTOM

E1

E5 = E xXuakocTHOro coegnHeHmas ~ 0mvV
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A Yokogawa Commitment to Industry

-:pH TeMnepaTypHasi KOMNeHcaums vigilance.

— At pH 7 the potential is 0 mV
— AtpHOor14 +/-414 mV

0UJM6I|<_5|1)(B en pH Glass Electrode Output
p
0,8
0,6
’ /
0,4 \\\\\ /}//'
N e e O = e S
0p 012 = , \'\1\'\|1\1|2\1r14
’ _— !
04 LA {/,/ }\4.\\\ —~
’ // \
-0,6 -
-0,8

—+—00C ——100C —— 200C —— 250C —+—300C — 400C — 500C
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ogawa Commitment to

-:Why process temp.compensation ? vigilance.

-+ Many pH control applications suffer severely from

temperature fluctuations

-+ Application specific temperature coefficient improves
* Production yield
* Product quality

« Peace of mind for maintenance and process engineers
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A Yokogawa Commitment to Industry

YTo Takoe Leno4Has owmnbka ? vigilance.

~x Korga aHanusartop Sodium Error
nokasbiBaeT pH=12, aT0 0
3Haumut [H*]=10""2 o
-100 -
-+ PaKTU4yeckn meHbLle [H7], -150 \
z 200 \
v E - \
T.k. Na* gpencteyet kak H* | = ‘
-250
<& 3HAYUT pH QOIMKHO BbITh 300
-390 |
Oaxe Bbllle, Yem 400
noTeHuman. pH
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pPH cTeknsHHbIe ceHCcopbI
Tun ctekna

vigilance.
— G crekno Huxe 70 °C

— L ctekno Bbiwe 70 °C (HenpepbIBHO)

-+ Bulb dpopma

— 4 "ynctble” NpPUMeHeHN4
— 6 “rpA3HbIE” NPUMEHEHUS

174

A
S ¢

@..

-0 T
Membrane shape

HEAVY DUTY
" 2 = Ball (ight application)
4 = Ball (shockproof)

SHOCK PROOF
6 = Dome (heavy duty)

Kind of membrane
G = Universal

L = High temperature, chemical resistant

Reference system

A = Ag/AgCl (silver-silverchloride)

U = Yokogawa connector
D = Din connector
C = Compact connector
<Document Number>
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A Yokogawa Commitment to Industry

MMnepaHc CTEKNAHHOro anekTpoaa V|g||cmce'";

Glass Impedance

1000ﬁ
100
0::\-\ —+—AS2 (25M)
10 ‘v\::*ik —=— AG4 (100M)
E N AG6 (200M)
o 10 ] \\
= - AL6 (1000M)
1 — | ——HIGH LIMIT
\\ ——LOW LIMIT
0,1 \
0,01 —

5 10 25 40 55 70 85 100 115
degC

ConpoTtuBneHue ctekna oyaet yBennumaatbcs no4ytn Ha 10096 Ha
kKaxable 10 C ymeHblieHusa T
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A Yokogawa Commitment to Industry

-+ 9neKTpoabl cpaBHeHus : auddysnonHoro Tuna vigilance.

I — -

Ona Bbicokux temnepatypSR20-AC22

—0 7

Heavy duty SR20-AP26
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A Yokogawa Commitment to Industry

YHUKanbHbIN 311eKTpoa CpaBHeHus : npoTouHbin Migilance'

% -+ Has3BaHue: SR20-AC32 "BELLOMATIC”

! -+ TN ceHcopa: NPOTOYHbIN OC

LI NMpumeHeHue: nHaycTpmanbHble & CXMMUYECKME NPoLecehl
pH range: 0...14
-+ TemnepaTypa: 0...120 °C
-+ [laBneHune 0-10 bar (aBTOMaTU4ECKN)

| -+ Opyroe: [1pOTOK XXMAOKOCTN Yepe3 CoreBou

MOCTUK NpeaoTBpaLLaeT ero 3arpsi3HeHe 1 oTpaBrieHmne
pedepeHc-cnctembl. ABTOMaTU4eckasi KomrneHcauua ansg
NpOoLLEeCCOB C kKonebaHnsiMmn aaBneHus.
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Bellomatic

A Yokogawa Commitment to Industry

vigilance.

=——= REMOVE
== ELECTRODE CAP

o] ek

I

<Document Number>

BELLD DOWH

!

.-":""r:;

Inner duct
Ty '
°y -]

15
h 1

WACLLIM
Ii’j Kﬁ El ectrolyte

—— — BELLO DOWN

2 3
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A Yokogawa Commitment to Industry

~: PH-ceHcOopbI: TUMNbI vigilance.

HenpoTto4Hble (andgpdysnoHHoro MNPOTOYHOro Tuna E
TUna)
-+ BblCcOKasi TOMHOCTb B
-+ [1psAIMOM MOHTaX -+ HeT owmnbok n3-3a L
=¥ YCTOMYMBBIN NPU UBMEHEHUM Anddy3noHHOro noTeHumana
AaBlIeHNS - CaMmoouMLLaroLWnUnca conesomn
-+ He TpebyroT nepesanonHeHns MOCTUK
=+ [1peBOCXOAHbI ANA MArKNX -+ [loaxoauT Anst BbICOKMX uin
YyCNoBUN Temneparyp
~¢  [locTaToYHa MUHUMarnbHas -+ TpebyeTcsa nogava
| NMPOBOANMOCTb N30bLITOYHOrO AAaBIEHMA Ha
‘ ~:  [1BOMHON CONEBOW MOCTUK pesepsyap ¢ KCL
-3 HyXaawTcs B perynspHo ~r TpebyeTcs perynapHoe
OUNCTKE obcnyxneaHme
-+ Poor at high Temperatures -~ [1Ns1 3KCTpemMarsibHbIX YCNoBUmn — l,

peweHne C BbIHECEHHbIM
corieBbiM MOCTUKOM
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A Yokogawa Commitment to Industry

pH-CeHCOpr Vigilance'".

KoMOMHMpoBaHHbLIN “ManbueobpasHast”
ceHcop PTFE guadparma (3awmTa ctekna)

QnekTpon €

Ctekno (p

ORP /3a3zemneHue

4-e8-1 ceHcop

TemnepaTypHbIV
ceHcop
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A Yokogawa Commitment to Industry

-:0coBeHHOCTH ceHcopa 4-B-1 vigilance.

nonHoun pH-cucrembl

- IHTerpupoBaHHasA KOHCTPYKLUSA yrpoLliaeT obcnyxmBaHue

- BblICOKas yCTOMYUBOCTb rapaHTMPOBaHHa

aepxartenu onaropgapa pesbdoe NPT

-+ OpgHoBpeMeHHoe usmepeHue pH n OBIl

NOKOTSRNN B
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A Yokogawa Commitment to Industry

-:CpaBHeHNe KOMBMHMPOBaHHBIX M pasfenbHbIx anekTpVagHance.

-+ Jlerye obcnyxveBaHue
-+ Jlerko 3aMmeHaTb
-+ [lepBOHa4anbHass CTOMMOCTb HUXe

-+ CTOMMOCTb 3aM€EHbl OTHOCUTENBLHO BbICOKA

BpeMFI XN3HUN MEHbLUE, YEM Y pa3aesibHOIo

TnMna

-+ [MBKOCTb OrpaHn4veHa

<Document Number>
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kogawa Commitment to Ind

NoyeMmy aBTOMaTM4eckas KanubopoBka ny4we ? Vlgllancee

0,4

0,2
d

0 y— \s‘Q 100

Nl

-0,2
\
-0,4
Celcius
e=@==NBS 4 = ==NBS 7 ==i==NBS 9

<Document Number>
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: pH 6ydepbl He Bceraa HageXHbl

» OBCNyXnBaroLLNE UHXEHEPDI He

BCerga KoppeKkTupytT BnuaHue T

; CepBI/ICHbIe UH>XEeHEPbl HE BCElda

AKOAYT CTabUMNbHbIX NOKa3aHUA

; CeHCOpr HE BCerda YNCTbIE B

TeyeHne KanmbpoBKu

YOKOGAWA ¢
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A Yokogawa Commitment to Industry

-:KannépoBkKa vigilance.

-+ Kak 4yacTto ?
— Pas B mecsy !
-+ Kak 4aCTo YNCTUTb CEHCOPbI?
— B 3aBucumocTtn ot npumeHeHus !

-+ Kak BbINOSTHATb KanmbpoBky ?

— ¢ ncnonb3oBaHnem ceexunx NIST pH 6ydepHbix pactsopoB 4.01 u
6.86 pH

— 1-ToveyvHasi kanndbpoBka obHoBNsieT Aspot

— 2-ToyeyHas kannbposka obHoBnseT Aspot n HaknoH P
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A Yokogawa Commitment to Industry

-:The 450 series vigilance.

Tag: EXAxt SC450

44.0

uS/cm
32,1 | °

<Document Number>
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A Yokogawa Commitment to Industry

-:0COBEHHOCTM vigilance.

[uarHocTnka ceHcopa no HabnaeHUo 3a MMNegaHCOM
— [lpoBepka umnegaHca Bo BpeMs paboThl

— [OuHamunyeckasi NnpoBepka CeEHcopa BO BPEMSI OYUCTKWN ONs onpeaeneHuns
[OCTaTOYHOCTU OUYUCTKU

KaJ'II/I6pOBKa C aBTOMaTU4eCKnM nNCnosfib3oBaHNeM CTaHOapTHbIX Ta6J'II/ILI,
(bydpepos)

- COXpaHeHMe KanmbpoBOYHbIX AaHHbIX U pacno3HaBaHue bydepos
ana onTuMmn3aunm O6CJ'Iy>KVIBaHVIFI

[MpumeHeHne crneumnduryeckon TemnepaTypHOU KOMNeHcaumm

— KoadhpnumeHT TemnepatypHOM KOMNeHcauum B 4o06aBOK K HEPHCTOBCKOW
KOMMeHcaumn ans yBerimyeHns TO4HOCTU

<Document Number>
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ogawa Commitment to

~:Movyemy HabnogeHne 3a UMnNeaaHcom ? vigilance.

-+ 60-80% npobnem BbI3BaHO 3abMBKON, OTPABNEHNEM,

3arpa3HeHmnemM cosieBoro MOCTmKa

-+ HabniogeHve 3a nMnegaHcom CONeBoro MoCTMKa —

9TO MHAMKATOP NpobremM ¢ ConeBbIM MOCTUKOM

-+ CTEKNSAHHbIN 3NEKTPOA MOXET pa3butbcs. Pasbutbin
CEHCOp OaeT curHamn «ornacHoCTb»

NMnepaHc CTEeKNAHHOro arnekTpoada roBOPUT O ero
LlefTOCTHOCTHU
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Yokogawa Commitment to Indush

-:MpoBepka umneaaHca 3C vigilance.

BLICOKMM nMmneanaHc:

-+ 3aOUBKa =andOPy3NOHHbIN
noTeHumnan, HectabunbHOCTb, OLUNOKN

- HeT anekTponuta = ownbkn n

HeNpPaBWIbHbIE MNOKa3aHWS m
-+ HeT npo6bl = HenpaBuUIbHOE 3HaYeHNe, il
HeonpeaeneHHOe 3HAYEHME li
-+ NpoBoaKa = HeonpeaeneHHoCTb =
NnoKasaHuu
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A Yokogawa Commitment to Indus!

----- :pH450 -yHnBEepcarnbHOCTb vigilance:

OYHKUNOHAJIbHBIE OCOBEHHOCTHN

£  MHuoronapametpuyHocTb (pH, OBI1, TemnepaTtypa)
= - ~¥ 2 Hes3aBMCUMbIX MA Bbixoga

-+ BcTpoeHHbIn PID koHTponnep

----- : UudppoBas ceasb HART

----- : [IMHaMmnyeckasi NnpoBepKa ceHcopa u
aBTOMaTM4ecKas OMMCTKa

-+ ABTOKanubpoBKa ¢ UCNOSIb30BAHUEM
npeaycTaHoBIIEHHbIX BydepHbIx pacTBopoB NIST,
US, DIN nnun BHeceHHbIX [Tonb3oBaTtenem

-+ CeHcopHas naHenb
=+ TpeHabl 3a ABYyXHeOeNbHbIN MHTEpBAIT

-+ [1pOTOKON perncrpauum KanmdbpoBKn, U3BMEHEHWNI
KOHdourypaumm, codbiTum

< YRyJdlweHHasi TeMnepaTtypHas KomneHcauus
Temn.anemeHTbl: Pt100, Pt1000,Ni100,NTC10k,DKK
350,NTC8k55,Balco,Pb36

~¢  YHUKanbHbIn YMU

<Document Number>
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A Yokogawa Commitment to Industry

~:EXAxt: Online MHCTPYKLMM vigilance.

Ha 6 a3blkax

Meost applicable error
Input 2 iImpedance toe high

Tag: EXAxt PH450

¥Explanation
% Advanced troubleshocting 4;I
Entar

Sensor foulad.

L Liquid earth discennected. G
Sansor not inmersed.
Insufficiant electrolyta. 1_
B -
Clean or replace sensor. | A 4
Check sensor immersion. |
Check electrolyte resarvolr, P
Check cables and connections | s ter

<Document Number>
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ogawa Commitment to

Oco6eHHOCTH vigilance.

- [udbdpepeHumanbHblie YCUNMNTENN C XKNOKOCTHbIM

3a3eMJieHnem

<Document Number>
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BbiGop npeobpa3soBaTens vigilance.

2- 4-NnpoBOAHbLIN

NPOBOAHLIU
Nckposawmnta |HOa Het

ONeKTponuT 2-w 24 VDC (115/230 VAC 24
VDC

KOHTaKTHbIE None 4 contacts

KommyHukauns |HART/DDL |RS485/HART

Boixoabl 2-wW (2) 0/4- 20 mA

<Document Number>
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A Yokogawa Commitment to Industry

-:Mpoaaxmu B EBpone vigilance.

1000 E PH202
H PH450

1200 0PH100
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A Yokogawa Commitment to Industry

-:TexHonorusa npobo3abopa vigilance.

O

@ At-line
@ On-line
@ Off- line

<Document Number>
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A Yokogawa Commitment to Industry

vigilance.

On-line (HenocpeaCTBEHHO B npoLecce)

|/|3MepeHVI$I B peasibHOM BpeMeEHU OaloT

Ny4LlNI KOHTPONb npoLecca

- CTabUMNbHOCTb HUXE N MeHbLLE BpeMs

Xun3Hu n3-3a P/T npouecca

<+ OrpaHuMYeHHbIN OOCTyn ANns

obcnyXmBaHus

-+ BblCcoKas onepaunoHHada CTOMMOCTb MNP

CypOBbIX YCITOBUAX npouecca

On- Line 3To npsamoe

<Document Number>

Off-line (4epes 6annac)

B0O3MOXHbI OLLNOKN 13-3a BPEMEHMU
3anasablBaHus, YMEHbLLUEHMIO
fgasnexHusa/Temn

Bbicokada ctabunbHOCTb U3-3a
KOHANLMOHMPOBaHMSA NPObbI

JlerkocTb 06CNyXMBaHUS N PEMOHTA

Ownbkun n3-3a npobonoaroToBKM Npu
cpenHen CNnoXHOCTU npoLieccax

Off-line nerkocTb 06CnYyXI

Copyright © Yokogawa Electric Corporation Proprietary info goes here... YOKOGAWA ’
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-
O n - I I n e A Yokogawa Commitment to Industry
L @

| ____norpyxHoi UNu NpOTOUHLINA vigilance:
(L
_
| -+ ObcnyxvnBaHne BO3MOXHO
. BO Bpemsi npolecca |
" .: On-Line ouncrka BoamoxHa | OOCTYKMBAHME BOIMOXHO
| TOIMLKO NPV HanM4nm
-+ Bonbluasa anvHa B 60nbLmnX LIAPOBOTO KNANAHE
TaHKax 3aTpyaHsaeT __
7 OBCAYKNBAHME ~: TOMNbKO py4yHas O4nUCTKa
- OnvHHbIE NNacTUKOBbIE -+ JlerkocTb obenyxunsaHms @
NOrpyXXHble PUTUHI MEXAy rpynnamit.
TpebyloT HanpaBnsawLLne -+ XopolLlasi yCTOMYNBOCTb K “
TPYyOKU nepemMeLLlnBaHnio

<Document Number>
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[MorpyxHble puTUHrn/onuum T I
Ori '.Oy$ ® H vigilance.
3500
3000
2500
[ cleaner
2000 [ cable(s)
1500 B sensor
1000 [ ] W holder
500
o - I | |
FU20 PD20 FD20-P37 FD20-F47
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[NMorpyxHble onuuu T et
vigilance’,
__FU20 9

-+ Ryton ceHcop

-+ amepeHune pH, Temp,
ORP/xungkoctHoE
3a3eMIeHune

-+ IHTerpnpoBaHHbIN
MYNbTUXKUIbHbIN Kaberb

-+ [1BOMHOW CONEeBON MOCTUK

-+ [lonb3oBaTenb MOXeT
NOAroTOBUTb NOTPYXKHYHO
TpyOy Ha 3/4”

-+ CTpyrMHaa o4ncTKa

<Document Number>
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A Yokogawa Commitment to Industry

MorpyxHbie onuun/ PD20 vigilance.

-+ KoMBbnHMpoBaHHbIe
aneKTpoabl

-+ [1pOTOYHBIN CEeHcop
(no6aska $300)

-+ MIHTerpupoBaHHble X3 n
TC

-+ Kabenb ¢ KOHHEeKTopamu

-~ [/IHTerpupoBaHHag
o4ymncTka (HOCKK)

-+ Hastelloy gpobasnseTr
$150

-+ Onumn donanubl $70
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ogawa Commitment to

NMorpyxHble onuuu ST P
Py " vigilance.

—FD20-P37

-+ MaTepunan

NoNMNPOonNuIex /0/

-: QNeKTpoabl ANs \
OObIYHbIX Leneun F

-+ JKMOKOCTHOE r .
3azemMrieHue Ti & 7

-+ BO3MOXXHOCTb
KoMMnekrauumm
OUYNCTKOU

[TpumeYaHne: Heobxopnmo
OONOJTIHNTEJTbHO O6eCI'Ie‘-Il/ITb

3/M KnanaH un Hacoc angd
aBTOMaTU4YECKON OYNUCTKU
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norpy)KH ble On uMM A\":oguwu;omm nnnnnnnnnnnn vy .
' viailance’
__FD20-F47 - ce
L )8

AISI316 !
-+ MonunponuneH - $350 1|
-+ OTOenbHble 3NeKTPOoAb! 5 |
-+ JKMOKOCTHOE \
3asemMneHue Ti 3
-+ Kabenu ¢ v
KOHHEKTOpaMu

-+ XuMmn4yeckas , Y3,
LLLeTOYHAasa OYNCTKA

~x  @raHubl oNUUOHaIbHO

ci |
e .
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ogawa Commitment to

Bpe3Hble onuuum T
=Pe H vigilance.

— Pricein$

6000

5000
4000

[ cable(s)
3000 M sensor
2000 M holder

S WM

FU20 PS20 FS20- PR20-S PR20-T PH18
V32
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- Bpe3Hble onuuun
— PR20

A Yokogawa Commitment to Industry

vigilance.

-: §SS mnn Ti

-t KOMOUHUPOBAHHbIE
aneKkTpoabl

-+ BKMNOYEH WapoBOU KnanaH
(ansa Ti)

-+ BCTPOEeHHOEe XUOKOCTHOE
3a3emneHne & TC

- Kabenu ¢ KOHHEKTOpaMMu.
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ogawa Commitment to

Insertion Options BT i
P vigilance.

—PHA18

-+ pH Control sensor
rather than pH
measurement sensor

-+ -SE version to meet
newest sanitary
guidelines

-+ Application warranty
after completion of
application data sheet

<Document Number>
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Off-Line onuuun R—

A \"r.i.!( g G h t to Industry
® @ ™
B g vigilance.

3500
3000
2500

[ cleaner
2000 [ cable(s)
1500 H sensor
1000 ] M holder

o - I —H—

FU20 PF20 FF20-S33 FF20-F43

<Document Number>
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-+ Off-line onuun S p——r
vigilance’,
— FF20 g

-+ NopcoenuHeHNe K npoueccy
1/2" FNPT

~x KanmbpoBka 1 o4nCTKa C
ncnosnb3oBaHnem coffee cup
aepxartens

-+ PasgernbHble aneKkTpoabl
obecneymBarT
onTManbHbIN BbI6OP

- S8 ONga ynbTpaymcTon Boabl
N HepTenepepaboTKu
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ogawa Commitment to

-:Combination versus Separate electrodes vigilance.

~+ Trouble shooting is -
easy ‘ﬂ' Cos
| %

e

2

S

¢ Repair by replacement :
is reliable ( everything is

new) |
-+ Replacement costs are o
relatively high | =
-+ Lifetime is less than | w
separate electrodes i

sensor \{ Q
|

-+ Flexibility is limited

<Document Number>
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A Yokogawa Commitment to Industry

~:Summary : How and What vigilance.

-+ Whatis pH ?

-+ How do you measure pH : reference and Measuring electrodes
-+ \Why Temperature Compensation

-+ Yokogawa electrode selection

-+ Sensor Diagnostics of our analyzer(s)

-+ On-line and in-line measurement

<Document Number> _ _ s . 8
Copyright © Yokogawa Electric Corporation Proprietary info goes here... YOKOGAWA ’
<date/time> Page.50



Yokogawa Commitment to Indush

Questions vigilance.

1.  What does the pH stand for ?
2. Mention 3 possible pH applications

3. You are finished with your Hands-on training. What do you do with the

pH electrode ?

4. Your customer tells you his pH electrode is not working. What

Questions do you ask him ?
What does the temperature compensation do when you measure pH ?
Mentions 2 differences between on-line and in-line measurement

What doe we mean with the slope of a pH sensor ?

© N O O

What is the temperature effect on the resistance of pH glass ?

<Document Number>
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Yokogawa Commitment to Indush

Answers vigilance.

-+ 1. What does the pH stand for ?
. = -log H = concentration H+ ions

-+ 2. Mention 3 possible pH applications
* Neutralization of waste water
« Ultra pure water in power plants
« Scrubber

-+ 3. You are finished with your Hands-on training. What do you do with

the pH electrode ?
« Put the sensor in his wet pocket to prevent drying of the junction.

-+ 4, Your customer tells you his pH electrode is not working. What

questions do you ask him ?

« Ask for the diagnostic data in the analyzer : Assymetry potention. Slope
resistance (impedance) of the reference and glass

* Applications data : Temperature, pressure, content etc.
» Serialnumber and standtime of the sensor

<Document Number> . n
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ogawa Commitment to

Answers vigilance.

-+ 5. What does the temperature comp. do when you measure pH ?
—  The analyzer will show you always the pH at the same temperature

-+ 6. Mention 2 differences between on-line and in-line measurement
— 1.in-line has a faster response
— 2. The on-line sensor is less subjected to “severe”conditions.

-+ 7. What doe we mean with the slope of a pH sensor ?

— At pH 4 and pH 7 the potential is measured of the sensor and the
difference / slope should be arround 59 mv/pH

-+ 8. What is the temperature effect on the resistance of pH glass ?
—  With every 10 °C decrease of temperature the resistance doubles

<Document Number> . n
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A Yokogawa Commitment to Industry

-:Questions vigilance.

If you have questions please call or
email us

Do you have questions please #7 Analytical.info@nl.yokogawa.com
ask them!

& 0031 — 334641625 or 626

<Document Number> . .
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KNOW

IN ADVANCE

ACT

WITH AGILITY

TYPICAL pH APPLICATIONS & SOLUTIONS

APPLICATION ELECTRODE ALTERNATIVE
SELECTION

1 High Purity Water or de- | SM21-AS4 SC21-ASC52
mineral water example SR20-AC32 with
Boiler feed, with FF20-S33*B/R..
semiconductor industry FF20-S33*B...

2 | Waste water treatment FU20... SM21-AG4
for pH control / SR20-AP24or
Cooling tower water PF20-RS-._ ..

3 | Chrome Removal - for pH~2.0
Electroplating /metal SM21-ALe6 SC21-AAP26
industry treatment plants | SE20-AP26

for pH~8.5
SM2I1-AG6 SC21-AGP25
SR20-AP26 with FC20-VE
with FC20-VE

4 | Raw water supply, steam |FU20/FU25 SC21-AAP26
blowdown,
in Boiler plant

5 | Reverse Osmuosis SC21-AAP26 SM21-AG4
(membrane separation) SR20-AP26
in water purification,
treatment plants

6 | Sulphur dioxide scrubber | SC21-AGCS55 SM21-AL6
in power plant, de- with FP20-ECN2 SR20-AC22
Sulfuration plant FS20-43*A/S

FC20-ECN2

7 | Sodium sulphite/ SM21-ALé6 --
Bisulphite - Chemical SR20-AC22
plants FF20-S33*B/S..

FC20-VE
+BC10




TYPICAL pH APPLICATIONS & SOLUTIONS

WITH AGILITY

APPLICATION ELECTRODE ALTERNATIVE
SELECTION
& | Pulp waste liquor PR20-S..... /EH SC21-AGP25
FE20-._..

9 | Hydro Fluoric acid SM21-AG6 Use conductivity
solutions- SR20-AC22 measurement
semiconductor industry | FF20-P33 ISC40 (+PTFE)

10 | Slurries in Carbonic PR20-....... 'EN SC21-AGCS5
acid plant / Sugar FC20-ECN2 or
processing plant FC20-VE+BCI10

11 | Food Industry SC21-AAP26 --

steam sterilisable
+FS20-....

13 | Liquid waste /slurries in | SM21-AL6 SM21-AG6
Petrochemical / SR20-AP26 SR20-AP26
Chemical’ Refineries FF20-S33*B/S FS20-S33*A/S

14 | Sour water in Refinery | SM21-AG6 SC21-AGP16

SR20-AP26 FE20-S43%B
FF20-543%B FC20-VP
FCI0-VP

15 | Acid (HNO3, H2504) SM21-AL4 SC21-ASC52

manufacturing process | SR20-AP24




