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Determination of nitrite in aqueous solution
with Orion nitrogen oxide electrode

Michiko Kawamura, Shigeko Kasai,
Yoshie Yamacucuar and Tetsu KasHiMa

The concentration of nitrite in aqueous solution was measured with Orion nitrogen
oxide electrode. Nitrite in the sample was changed into nitrogen oxide gas by
means of acidic buffur (H.SO,—Na,SO,) at pH 1.0~1.2 and ¢#=0.6, so that all the
nitrous acid is converted to nitrogen oxide gases (NO, NO; and N;O;). The electrode
responsed was a proportionally over the measuring ranges from 3 x107*M to 3 x10~¢M
and was near Nernstian slope of about 57 mV per nitrogen oxide concentration decade
at 25, 0°C.

The influence of the coexisting ion Mg?*, Ca?*, K+, NH,", Cl-, Br-, NO;-,
CH,;COO-, HCO;™, and CO;*~ was negligible. But volatile material, acetic acid and
ammonia slightly disturbed the determination of the nitrite.
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Table I. Relationship between the concentration of NaNO, and

the electromotive force of nitrogen oxide electrode.
(25.0°C, p=0.6)

NO.", M E.M.F.mV S.D. mV/pC pH

102 97.0 1.52 1.12
75.2

3% 107 59. 4 1.15 111
56. 0

10-¢ 3.4 1.43 111
| 58.3

104 — 26,9 1.12 111
57.5

10- — 84.4 1.24 1.11
55. 0

3% 10 —111.9 1.66 111
34.8

10-¢ —129.3 2.74 112
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Fig. 1. Electromotive force of nitrogen oxide electrode in
the solution NaNO,. (pH 1.1, #=0,6, 25. 0°C)
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Table II. Effect of temperature on the determination of nitrogenoxide electrode.

35, 0°C 25.0°C 15, 0°C

NO,-M EMF. mV mV/pC pH EM.FmV mV/pC pH EM.FmV mV/pC pH

103 34.9 1. 16 30.3 1. 05 20. 2 1. 12
58.8 58.1 55. 7

10-¢ —23.9 1.16 —27.8 1, 06 —35.5 1. 14
60. 4 58.9 56. 1

10-3 —84.3 1.17 —86.7 1.07 —-91.6 1,12

1.0~1.2) R LERABKROBRBEN L IOBNBRTCEAALT ) vE —TRHE LT, IHIT, HEA 4
v K*, NH,*, Mg?*, Ca?*, Cl-, Br-, NO,;-, HCO;~, C,H;0," ¥ X ¢t CO,*~ %+ o fis CH;COOH,
HNO;, NHjaq, v=5FA73 v, /xR A7 3IVEIP=2FAT I VO LEEFT
10 L BEYSLREAFE 2R U<, M+ vEERAEERE L REOHETE T
& BIE L,
2.4 SHEREER
2.4.1 BEBEOEERE

HEM A 4 v ESURME 3x1073 M~3x107° M OB CIXEREICIV 57mV OF
frZExRL, BREMELBIFTH -7, (Tablel, Fig.1)
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H,S0,-Na,SO, #ZEEDHRILE 4 & vIRE I D\ TEH 21T - 720 H:S0,-Na,SO, o #mktt
2 A:1D, 1:2), 3:2) XV @2:3) b, 14 vmE =02, 06 &+ LT, BEERK
103 M~10M o WTHE LIcEZ A, HEBAES IORERNRFCHIICET 2 EENF
W D, HSO-Na,SO, #EEwirtt 1 :1), p=0.6 1% LHEH L,
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Fig. 2. Effect of temperature on the determination of nitro-
gen oxide electrode. (pH 1.1~1,2, #=0.6, 25, 0°C)

Table III. Determination of NO; in the mixture coexisting ten molar times
concentration of the cations by electromotive force measurement of
nitrogen oxide electrode. (pH 1.11~1,17, 25, 0°C)

Ion K* NH.* Mg?2* Ca?t
NO,- E.M.F. E.M.F. E.M.F. E.MF.
MZ (mV) mV/pC (mV) mV/pC (mV) mV/pC (mV) mV/pC
10-3 26, 7 28.5 29,1 26,1
58. 1 58. 6 58. 9 58. 8
10-¢ —31.4 —-30.1 -—29. 8 —-32.7
53.7 57.1 58.5 56, 2
10-35 —85.1 —87.2 —88.3 —88.9

Table IV. Determination of NOy~ in the mixture coexisting ten molar times
concentration of the anions by electromotive force measurement of
nitrogen oxide electrode. (pH 1.11~1,17, 25, 0°C)

Ton Cl- Br- NO;- C.H;0," HCO;~ CO,2-
NO:- E.M.F. E.M.F. E.M.F. E.M.F. EM.F. EM.F.
M (mV) mV /pC (mV) mV/pC (mV) mV/pC (mV) mV/pC (mV) mV/pC (mV) mV/pC
10-? 26.7 28.5 26.0 32.9 25,6 26,0
58. 1 60. 0 58. 2 58. 4 59, 6 57.3
10+ —31.4 —3L5 —32.2 —25.3 —-33.7 -31.3
53.7 55. 0 57. 4 56. 6 56. 3 58.3
10—® —-85.1 —86. 5 —89.6 —8L.9 —89, 2 —89.6
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Table V. The electromotive force of nitrogen oxide electrode
in the mixture of 10-3M~10-*M NO; and CH;COOH.

Standard

equivalent

10 times of equi-
ioion existed

valent ion existed

NO;, M EMF.mV mV/pC pH EM.F. mV mV/pC pH EMF.mV mV/pC pH
103 26. 4 1. 13 25.9 1.1 30.5 1,12
58. 1 57. 4 56, 6
104 -31.7 1.13 -31.5 1.1 -26, 1 1.11
58, 2 57.8 58.8
10-5 —89.9 1.12 —89.3 1.11 —84,9 1. 10
Table VI. The electromotive force of nitrogen oxide electrode
in the mixture of 10-*M~10-3M NO; and NH;aq.
equivalent
Standard ion existed
NO;, M EMF. mV mV/pC pH EMF. mV mV/pC pH
10-3 28.5 1. 09 22,6 1.16
58.7 54.7
10+ —-30,.2 1. 09 —-32.1 1.16
59.1 57.5
10-° —89.3 1. 10 —89.6 1. 16
Table VII. The electromotive force of nitrogen oxide electrode
in the mixture of 10-3M~10-3M NO; and ethylamine.
equivalent 10 times of eqivalent
Standard ion existed ion existed
NO;, M EMF. mV mV/pC pH EM.F. mV mV/pC pH EMF.mV mV/pC pH
103 27.7 1,08 1.10 21.5 1.21
57.8 54.5 51.2
10—+ -30.1 1.10 —29. 4 1. 09 —29.7 1. 08
56. 9 54,7 55, 0
10-3 —87.0 1.10 —-84.1 1. 09 —84.8 1. 10

2.4.3 NEBEOCOLE

BECIAEEYRAT LD, BHAIEERE 25.0°C offt 15.0°C # 7212 35.0°C o #l
FElLicEz A, 35.0°0C CREBEED FRCHVCEMNETAKEL ¥, BELIARLEC -

(Tablell, Fig.2)
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A+ v, BAAVvEIOT I VEROWTKRE L, Bl + VIBE 10 M~10° M oF
mcir K+, NH,*, Mg?*, Ca?*, Cl-, Br-, NO;-, HCO;~, C,H;0,~, CO;*" ¥ X ¥ HNO; % 10
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50
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BECET LTHEREEIE o, CHIMERT L) 7 r e G ER T2 EBbh s, HREE
DEBE LAWCHREBIITRERE TH B0, ELASTRIFABREN L O, KICEE
WO LD\ THE Lz HpSO-NapSO, olb% (1:1), (1:2), 3:2) XYW (2:3) &
L, ¥bie, 14 ViliE ¢=02, 0.6 &2 THE LK, AfED pH % 1.0~1.2 kb, &
froBEHREDO I A : 1), p=06 OBEREZHA o COXSFTARBR IS M+ VEBD
BE TR A VEEEELS TAHALEND D, L, 3X100°M X h{EWBE TILEEIE
EAVNE L Te Do THIIEBEOBE ST 5 BEROBEIEF TR D, HEIRA
FVOMEBNRREREEbhS, NERECIZEENOEECOVTHI L, R0 X » Ex
25.0°C T 59.16 mV Dffix/RL, 1pH bich ORBENEZRECHEE TS, £ TEB 15.0
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BWERRLLEZENLIBEECIAFEEDOH D Ebh T, B, RBEDIEE L 25.0°C
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oo CONARIEEBEBIZIZNOEBEA A VvEBR LW DTH D, BEAMBBRIGELYHF L
DEEND D, HEAF VHEOBE L LORRERC L - THEOREINRE 5, BFREILE
WA A A+ v IS D 10 fE e VIBERIE TS L &, B 4 VK 107 M itk Ty 10% &
WEE DR R L, HERMEERO NHaq XMk + v s S VBERF TS L &, BE
e TN EEYR L, 7IVHELT=9AT7 IV, S=FAT IVEIRE) =X ) —
AT IVROWTRF LIET S, =F 47 $ VIS LBERETS L&, BENR JOERL
R Llse THIIBEOEBECEREYE LS, BEEXRLCOLEbDbRE, &
B s e EREIMCOERAKCRL, A% -3 —ThBnEEFALBETS &, 30T
RO LEL, BEIFRLEET S Z &2 bh o,
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KB O BFENRE L ENS Y ABEY A CBMNENEYXTT 5 & &, iR HSO,~
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