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Evaluation of measuring range and interference
for pCO, electrode

Michiko Kawamura, Hisayo KaTtou and Tetsu Kasuima

The concentration of aqueous CO, in the solution is measured with Orion pCO,
electrode. The carbonate and carbonic acid in the sample change into aqueous CO, by
means of tartrate buffer at the pH slightly under 4, ©1=0.05. The response of the
electrode is linear over the measuring ranges from 2X10~2M~10—4 M and near
Nernstian slope of 52 mV per aqueous CO, concentration decade at 25.0°C. (Table I
and Fig. 2)

The influence of the coexisting Ca(II) or Mg(II) ion is neglegible but that of
CH,COO~ or NO;z~ ion depresses the normal emf value of the electrode. The measuring
cell was sealed with the plug when the pCO, and reference electrodes with a mold-
stoppered jacket is placed in the cell as shown in Fig. 1.

1. Fzhs
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FRREEE A A VIR : NaNO, BiRRAE T 0.6 M o EW LA L, FREAREH,
FEE A A v IR¥E 1 99.7% CH,COOH FERBHMARIE T 0.6 M OBR Y FAE, FEHRMEH,
BT : (1D Orion #H%, (2) RAfERIE 10-2M NaHCO, 1= 10-'MKCl, 10-:M F #-
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THEE{LIRFE H A B : Orion #-% 095—02 #

EAEE : Orion g8l 5 < 2 4 pH/mMV A 4 v 2 — % — 801 A Bl

S04 : Orion #8172 2 v 7Y v x — 751 &,

BFERBERE  MAY < 87 - =27 2, y—x. 2 CTE-2 3,
2.3. BRI

2.3.1

REBKFRA A VEBER 2 M ZY 3y =2 -V 7y M-~ AL, TRICKAERERLHE
NEETTHHALTCY IR F y 7 AX—~F5 —T, —ERETP - D EBER L LEEROR
EEA 25.0°C & L, (Fig. 1) PiEEincE&Er 5ml #ins: <o pH #Etc LT, REE
KFEA A v ET TR BILRFCER L, 30 Ba | E% B L.

2.3.2 k1A VvOHE
HFEAFVREENRDRBIOWE X, REBAKFEF PV v A F VvEEY 100°M z—E L, 3k
FTHEAFVORERRIBKFEA A v 1/10 BE, FRE, 5 FRX0 10 FRECALS
B CRBEKFA o+ v BPIEERlF 2.3. 1 L RO FETRENXRIE Lico
2.4, EBHER
2.4.1 TR FE 0 AEBROFE
ﬁ@btﬁ%ﬁ%mbT_&kﬁiﬁx@@fﬁwm%4*/% Loalokhi % llE LIchE R,
3x1072M~10"5M . & CRIEFTAETH » 2o 3X1072M~10"*M O EE % 115y 52.3mV/pC
DRENENER Lic, HinE 69.0mV) oxt LT 88% DETH L, BIHAEIERFTH-
Too DA EDEEEFHNO 1 + VIBE L BiLE L OLFIBIfR%E Table I x5 0Nz Fig. 2 iR,
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Fig. 1. Schematic diagram of the carbon dioxide electrode
assembly 1: Carbon dioxide electrode,
2: Sampleinlet, 3: Solution, 4: Cell, with water
jacket 5: Stirring rod, 6: Water (25.0°C)
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Table I. Relationship between the concentration
of NaHCO, and the electromotive force
of carbon dioxide electrode (pH 3.5,

25.0°C)
NaHCO, (M) EM.F. (mV) S.DD.(mV) mV/pC
3% 10-2 51.6 0.53
(53.2)
10-2 25.0 0.64
55. 6
1073 —30.5 0.45
48.0
104 —78.5 1.51
(22.8)
3x 1075 —89.1 1.21
(10.4)
10-5 —94.3 2.56

2.4.2 AFKOERLEMEIL

TERMLRE Y ABBONTKILHHR® Orion A8 0i13h B IEORERE L HV CTEBO LY
ROWTHRE TR oo BIEORNFHIE 0.1 M k» v v 2 %ic NaHCO; » 7% X ¢ 0. 01
Mopyo%koh, ThiclBbEXAMIebOYHV, TOERME{Y VY 2D B E »
0.01M, 0.2M %10 0.33M &2 THEEOEEOEIIZ X 2 EMOREM IOV THKREH
Lizo Orion A#MEEK E Ch ORI LI FRE L ONTKLIE T2 &, 0.1 MIE{EH ) v A
Z FUANHEL Orion B AHECHE S ELOBMELER Lic, MEEEHRHAIL 3x1072M~
10-*M ¢ Orion #8lo M L _2 LMW TR ELRERE LR Lz, (Fig. 3)
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Fig. 2. Electromotive force of carbon dioxide electrode in the
solution of NaHCOq4
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Fig. 3. Relationship between E.M.F. of carbon dioxide
electrode and internal fiillng solution,

2.4.3 BE®ROEEL pHic X 5%

AEHEW D pH % 5 DTOMEERE LTHETALEN DS, € pH A T3 e
THLhLEMENORIEORE PH & BEROBE IO\ THRE L, PH3.5 OBELREF b
VU AE-EBEERES R RERBENERR L, hoEmEc 7 = VISEEER I v K&
B ZERETEE TS - LA KR, Th# Fig. 4 wR3,

2.4.4 A HvORE

FHEA v CGH;0,7, NO,~, CadD) s kot MgdD 233t 584, 1073M REEKFEA + v
BfGARBRR L 0B OELE Table I iw/R L7, 2D 5% Cadl), MgdD o X 5 71 +
VIRDWTIE, REKFERA A4 v 0 10 FRERTF LB TIRBENBS LI OL0ERIZER £ R
DN o Tzo NO~, CH0p™ i oW TR LckER, NOy- BEBEOETH E A2 R L
7o CoH3Opm 12 1/10 S5 L &, BENT 10K mV LKL, REETEES 4+ VIC X
AN B bR, (Table )

3. £ =

TRALRFE S ABBIRARRFOBE_BIRF Y EBEERMC S D ¥ ABEBE A v 75 vasE
LT, BERAMKCIHINDG, 0L, BEATOHEAY 7 ABBRBISETREA VIS5 v
E DRI D 2 IFFHCNTEBOFCHET T, WHMOKE AR ILEET,

CO () + H:0() 2 CO,4y + H:0,, Z H*,y + HCO;5,
T ORIEDFER, AHED pH EL LT, ZHIHEBO 7 7 ABEIIEET 5,070
SEEBIRRITRDOE D TH Bo
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Table II. The deviation of the electromotive force of carbon
dioxide electrode between the pure CO, solution
and the mixture of 10=* M CO,sq and 10-2~10—* M
coexisting ion

Deviation (%)
Coexisting ion

104 M 10*M 5x10°*M 10—:M

NO:~ - 7.0 —13.0 -75.0 —
CH,COO- —27.2 28.6 — —
Ca(II) - 0.13 —0.13 — 0.13 - 0.13
Mg(1I) — 0.90 — 0.9 - 0.90 — 0.90

[H*][HCO;"] =10-8-35
[CO, total]

AR IHRBEDOERERIL L BDIRBAFEAI A VREITRTWB DT, o THRO M
BERASERAL T %0
[H*]1=[CO,]-Const.
BENZOEES Y 7 ABBEFCATAEMIF VYA FORREL, FLUMCKES & VIF
BECIVEY, £o pHcl4T5BMEEYRT,

— R0 RT +
E=E°+2. 3W10g(H )

E=EBEN, E=EEEREN,

R=5GeH, T=HRE,

n=5ETrBHE F=7-757-8%
KFEAF VEBEIAMRBERES ABECHATZ 0T, “BEREY ABRECNT2 EE
DIEEX

E=E°+2.3

—&g—log[coz]
TARINbBo
TEMERE S ADKFNL 2 B CRZ b, pH8 LITToEif#r CO, oEEDOKFT,
H.CO; (J#ER) wkFn+aRit&, HCOs™ (REEKFEA +v) RERTDHLELLR D,
CO, + H,0 2 H,CO;,
CO, + H,O 2 H*+ HCO;"
pH>8 <13 OH- : o KItA 4 Ukh®, PH>10 TOXRIGIAKBA + v EDEERIETH 5o
CO, + OH- 2 HCO;,-

H,CO; 1158 LT HCO;~, COz* T 5. H:CO; /W ALELRE CHREBKEF TG
EAE COupy DIREBTHET S, PK, 6.35, pK; 10.32 L7z b, pH oF{kic X » CO,+H,0Z
H,CO;, HCO;~, COs* Dk FEEGORBARALN TV %, PHS LT TIIKBL D COzeq
DT, pH 8 g ¢tz HCOy- o TAEANFFEL, CO 1k pPHI i »T 5% BEFE
';-ZD X 5 K—iﬁ&o

BERIRBAEF Vv a2 Ay, pH 2@ 2B E, RETHREBTABY ZHILRFE
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Fig. 4. Effect of pH on the carbon dioxide electrode in solution
of NaHCO, (v=0.05)

HABBCTHETHEE, TOPHBRCI - THELhABMNEIIVRIEOEHEPH 2 K L
foo Fig. 4R Lk 5 @D pH OEGHNEBMENKAE L, 1072M P EThRE LER
T VWRERA X b s, FHUVCCREROEEIC X v ZHEREOERN R b, EAEHBEEE
K, 7=vBEEHRS IO VBBERERE AV, WABE L 7 = vIBEIZAEIZR,
7= YEBEREREZ AV L 21X 107 M DTORBE TR BMOREI/ NI /eh, RER
R L 7D, MUEBEROBELIBEIN S A, BEABERERILI A+ vEE 0.05 & i
WEL LT REMELBE LS FHRED IWERXR L (Table]) o pH 3.5 CHEAMRERE K
Fuico

A O EE >\t Fig. 3 i3 X 51 1072M NaHCO; iz 0.1 M KCl » &%z,
Orion #BAMBTIE~NVW L PBANZED XSS BFRERZR L, HBHEGELDY YV ¥ a2k
DO FVEFERD, ECEbTVWEELDRS,

KEAF VORBIRICEBBORN THH VW AEBE A v 77 VIRERI A v E2FERB LW
7o, PHEERIRA W ERFIHRY 07 ve=7BEOBELEARTHS, LrL, KRR
%< o MgdD, Cadl) RFEET 2O THEEYRAAI FTHBVHEC LW EAERIH
Too BrilhiET B4+ & LT CHCOO™ 5 X ONO," 23T b5, BAKELTWB EEX
bhs 103MCO, BEEERRE KT 5 iEO KRBT 1/10 M gE o CH,COO- 28 L &, £
EENIEEBRCH LT 27% LEWERR L. X5, £V BENUEEESTS & 13EE
CIhE LTHEMD—E Lich o T ¥, NO,~ 2372 D 5 %R L, 107° M CO, HEHg L %
BEFETHLE, 13% OBBHOETEFLER Lico EETH A 4 VIKBRTIXECER
HERL, pH 2B Richinwicd bE2bhb, EA F vEHE L L 213, e, BE
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DOIEMNERCEE L Wi, BEOBEAEBE LT, RWHREOXBKUERRE 107M
REBAKFEF VY 2 EEBRERL, AV 77 VERRNETFTBLREIRTOLLAELT-%0 N
WEORBLFARCBEORT 4 —F = » 7 bITVRIEEORELHER L, ZEF0EBILR
FRHADBNEOWCTERTEZROT, RWEEYELCBEEOMAKE A EIbKR, —&K
B LBILRFE Y AR AFIRI X ¢, ZEOKOWTHE CHIESGECHE LR iz, &
BHABCREZEOEEDOILWC LD OIS, KEDIDHAKIZA + BB YE L
BHRERL, WEEAREBOBENTIT 7o HEEEIX 25.0°C TTokch, BELCIE
{ERFEH ADET o & 5 R EL 20.0°C THIT 572y, O A ADRENE DD,
ENRRELE Dok, REEOHRKLYHAIE LCE FICY, BEROGEENILSTRELDLDT
T, AR EARCRETHC L TCEBOBENREI TS Z E2bh -,

4. # W

KBBEFOBHE_BILRFELY _BILRE ABBREYHCTHELZT) £ &, BRYBEAMER
#w T pH3.5, #p=0.05 @iy, T_TORBARE L KEBIEY K- BILRFRCERLT
T HuE, 2x1072M~10~*M EEEA% 52.3mV/pC TEEH OB MECEMNEIIEEEY
752 ENTE HFABRINEBITER S & vOEY S T, KRB ELETh 2
Ca(D, Mg(D oA + v o E I LRIk » s CH,COO-, NO,~- 2FET5HE AL,
BREIEIMET LTEREU L2 AT L E, JEERTRETH o BRFDKET A DRI
COWTIREBENCEEYRITIRh s, AEREHABRBRTITS T EAEE Luy,
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