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Analytical Methods for the Determination of Trace Ion Species
in Environmental Water (Part 1) : Instrumental Comparison
for the Determination of Nitrite in Spectrophotometric and
Ion Chromatographic Method

Keiji GAMOH and Hiromichi SAWAMOTO

Laboratory of Chemistry, Faculty of Education

Abstract : Instrumental comparison in spectrophotometric and ion chromatographic method
was described for the determination of nitrite. In the spectrophotometric method the
nitrite was first diazotized with p-aminobenzoic acid, followed by coupling to 8 -hydroxy-
quinoline to produce an azo dye compound. The azo compound was spectrophotometrically
determined at 498 nm. Many conditional factors for the two serial reactions were inve-
stigated to obtain the optimum analytical conditions. The linear response range in the
low concentration of nitrite was 1 x 10°°~1.5 x 107* g/ ml. In the ion chromatographic
method, which was consisted of the non-suppressor single column type, the nitrite was
separated by an anion exchange column and determined by direct spectrophotometric
detection at 210 nm. The linear response range in the low concentration of nitrite was
1:x1008~2 x 10°% g/ml. A good correlation between the spectrophotometric and the
ion chromatographi¢ determination of ritrite was observed in the direct instrumental
comparison. B

F—7—FREE BESN, EWRAL Y, (470 TTT7 4~

#

T

EEOEBEZLORBIL, B4 WE L5 ERKEOHFRLETSELZ LR, bR
BAHEBREOEARIZ L o C, BERTYIC X 2RBOBELEORIKBE CORBEFRICHEL >
1, EICRERAK: BKREADOHERICE TETL, TEEEIZZOMBICIERT IRENE ko
TETWS, BHlSERNT Y MUY X 2 TRER, TV 7HERHBEIC L S KEKEDTE
B HAWITEBERABRICL 2FE RS, BHRECEDIBEICEEY v, 2089 BIKRET
T, BAEZWD, KEVHDHVIE WHO? ¥ CAEREDORBE LAMTHOITWARPTHY, K
HEEHEEEOATECOWTH, BITETHLT 5D FEFICHBE 2RI R o TWDE 2 LT
BREIhTWws,

BEBEMEOA KR UBENICHET 2 HERWE OREEOFME, EIZ3 B 2RREED
REOLDICIE, BEABTOMERS Y, BRERUVEERSEET 5 HEORER UFHREPE



18 BAREFMA L 418 (1992) ERFE

—HMICEETH S, : : v

BESTIZBIT 2KBBOERK S OEREOHERY #1991 T TOREIVERTRTAL L,
IR UCHOE - BOLREERCREFIEESR D ECHAVORTWRIER ) T2, & LAMM
DBEMIZH D, O &, B - BEBEEICBIT S, BRETHOBREDOEHVERAEOR
FEZDOBAMENRNINIITOATVAEZ LML TV A LEDRE, —7), 7ux b7 57
B ZOBIMENDO RSN EEED—DTH 57, KBEREIE T REROE W ERE
BRHBORBEPERINTELERTHL EEDbND, B, MRESIS O TRIEES 2 BIRTX
%, BVRZNVIKRBREOFOBVERESHMER FTOBIRWBB L TREICLTEZ, )Tl
WTED,

A4 EOREICBNTIE, KEREOAEEL LT, FL L THEEFRBESNTELD,
BEDAX YU 574 —DEHRIZEY, USEPAY &5\ i3 Standard Methods® Tidfg
AFVOPRBICAF < b 7T 74 —FEeRAL TS, BAETIL, Bk - BABEBAE",
TERARBHEY SHRAL TV, 372, EABRBRIEOUEICT CORFIZBVTY, B
AFEDAAY 0T T 74 —EORBEE-RHIIEZ TV,

A4 7037574 —i%, 19754 Small 52 2L > TR SN, BREEEREBEE AV
BHTLyH—HROTF2TNA T AEE LTER LA, Uk, 44 Y HRUEAF OB -
ERRORKBELYHOTEMNTEL L THEZBY, 20BO ) Y7L yr—FRADA v 7
a7 74—, BICESHEE SR VA MBI ERBEY O HIZ Lo T, 14
vruv T4 —HaE, KEER, KRERICEET 20T b, BELS
FleBWTERENTE L,

KRR TIX, BEAFOMEA + VEEROLOOMIEONEO—BE LT, BB+ Y0
EFECBIIWEREELAF 70T NI T 74 —HEORBREICOWTHET S,

CHETHEMERA A VREEIZOWTIE, YUYy EIIRRS N AR EEL A 5 k™
BEROELT, WEA M v EYFRLT VA MY =5 12 X B BRAERIE, Hb0ikAF
YoM T 4 -, BALHEMR SN TR, WThd—R—E0% ), RIDBE,
BLBLEORE, &5WIRESOREROMBEIEBRH I TV, RFRTIE, RGO
FREEIE, BRERUSHETXS, 8- RO /Y0 /p—T I/ RBERYHEVS
WAREEL, 7 3T Ly —FRSCRERE A 4> 7u~ 974 RV, BB
HoOEERELZITIZLE L,

BB A A /28— FuX I X )Yy YR - T I/ REBFRFRSSET, £HT 257V
W EBERALFMIRET 2 FEEBEICH STV, KRR CEERICIZERNICOSE S
TV, BERALEOMREE L REEEECIIRIEFEENERL2 2720, RCOZARGIELRL
BIENFRENDLOT, WHEER)AKBICHED 5HRMHERE LRE X7,

—H, A% ru~x 7T 74 —FFHVARKOMEIL, SEBEBRERIMET UL, £
Mot I TERMLTVWERIZSH S, FHERE LTOAT AR, BABER) v—E2~R-2
ELERBREROA 4 VEEE R VTV Y, ShiEC o F VBB IR OREMEDS, /
YLy —FROA Ty oux b 797 1+ —ORBETRICLEEEDRLTWS,, BRIHEE,
BREIZAA Y70 b7 4 —CRERGEERBEVSHOONE A, & 2T zHEE % H
W, REBORIRETZR L C, BB/ 4 > ORNE ORI Z AL -0 REsHR TS % H
vz,



REATOWEA A P HERD-DOHHE (1) (4 - BF) 18

I

1. AERBRUA®
FEHICEEE BT HEMBRA 4V ERBOZDOWEREEE TR (Fig. 1) 1R L7,

uooc‘©—nﬂz-l— NO2~ .+ 2 Hcl —_— HOOC‘@’NENJ'CI‘ 4+ ¢17 4+ 2 Hzo

HOOC—@—N =N*c1” @:vj —_— Hooc—@ =N on 4 HCl

/N

Fig. 1 Reaction scheme of the formation of an azo dye compound produced by
nitrite and p-aminobenzoic acid/ 8 —~hydroxyquinolin.
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Fig. 2. Effect of p-aminobenzoic acid concentration on the azo dye compound
formation reaction.
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Fig. 3. Effect of 8-hydroxyquinoline concentration on the azo dye compound
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Fig. 4. Effect of the ratio of p-aminobenzoic acid and 8-hydroxyquino;ine

on the azo dye compound formation reaction.
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Fig. 5. Effect of hydrochloric acid concentration on the azo dye compound
formation reaction.
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Fig. 6. Effect of sodium hydroxide concentration on the azo dye compound
formation reaction.
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Fig. 7. Effect of the reaction time for the formation of the diazonium salt.
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Fig. 8. Effect of reaction time for the formation of the azo dye compound.
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Fig. 11. Linearity of nitrite determined by ion chromatographic detection.
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