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Determination of trace nitrite by adsorptive stripping voltammetry
based on non-electrolytic preconcentration
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A simple and highly sensitive method has been developed for the determination of nitrite at
the nM level by adsorptive cathodic stripping voltammetry with a graphite electrode in an acidic
solution. The optimized experimental conditions were as follows: nitrite was diazotized with
sulfanilamide and coupled the resulting diazonium salt with 1-naphthylamine for 25 min to pro-
duce an azo dye; the azo compound was accumulated on a graphite electrode with stirring for 5
min on an open circuit; the deposit was then cathodically stripped in the potential range 0.2 to
— 0.2V vs. SCE at a scan rate of 50 mV/s by a differential pulse mode in 0.4 M hydrochloric acid.
A single well-defined cathodic peak was obtained at around —0.05 V vs. SCE, and nitrite was
determined from the peak height in the stripping voltammogram. The calibration graph was
linear over a concentration range of 1.1 ~217 nM of nitrite (correlation coefficient > 0.999)
with a relative standard deviation (n=5) of 1.1% for 65 nM of nitrite. The detection limit
(30), calculated from repeated determinations (n = 20) of a blank solution, was 0.15 nM for an
accumulation time of 5 min. The possible contamination due to the laboratory atmosphere was
evaluated. By applying a non-electrolytic accumulation step, the maximum permissible concen-
trations of foreign elements in the determination of nitrite increased extremely. The proposed
method was successfully applied to the determination of trace nitrite in commercial hydrochloric
acid reagents. The time required for the whole procedure was within 35 min.

Keywords : determination of trace nitrite ; adsorptive cathodic stripping voltammetry; graphite
electrode ; azo dye ; non-electrolytic accumulation.
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Fig. 1 Cyclic voltammogram for 22 uM nitrite in a
0.4 M hydrochloric acid solution (pH 0.6) containing
1.6 mM sulfanilamide and 6 mM 1-naphthylamine at a
graphite electrode
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Fig. 2 Typical stripping voltammograms for (a) 0.2
and (b) 0 puM nitrite

Accumulation for 5 min on an open circuit and strip-
ping at a scan rate of 50 mV/s from 0.2 to —0.2 V vs.
SCE in a 0.4 M hydrochloric acid solution (pH 0.6)
containing 1.6 mM sulfanilamide and 6 mM 1-naphthy-
lamine. Diazotization and coupling time: 25 min
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Fig. 3 Effect of the hydrochloric acid concentration
on the peak height of 65 nM nitrite

Other conditions as in Fig. 2.
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Fig. 4 Effect of the standing time of a gently-stirred
blank solution on the blank value

Other conditions as in Fig. 2.
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Fig. 5 Effect of the sulfanilamide concentration on
the peak height of 65 nM nitrite
Other conditions as in Fig. 2.
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Fig. 6 Effect of the 1-naphthylamine concentration
on the peak height of 65 nM nitrite

Other conditions as in Fig. 2.
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Fig. 7 Dependence of the peak height of 65 nM
nitrite on the diazotization and coupling time

Other conditions as in Fig. 2.
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Fig. 8 Relationship between the accumulation time.
and the peak height of 65 nM nitrite
Other conditions as in Fig. 2.
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0.999 LLL). BE (REBOMEE) (3014 pA/nM, HH
A4+ 65nM TOMMTEERZE (RSD, n=5) &
1.1% T o7z, 5 FHEOFRMERECRHR L/ - ZHARE
(0.65 nM) @ 30 (n=20) »5HRDIHRHRFIL 0.15
nM Thotz. E—7HEBTHERLE-RERIERE 2o
o7, BEHAZRLTCERICEE-—ZI7EEEZHWE.
Fogg 57%° van den Berg 5D HHEITHA, Fkid pH #
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DIEEIZL Y REDOR EAXEICHHFETE S,

BHEAA Y 665nMOERBIIBVWTIE— B EXOHFE
WEEEYH 5% ETHE, Ag', APT, AT, ALY,
Ba’", Bi*', Ca’", Cd*", Co*", Cr’’, cu*®", Fe'TP7,
K*, Mg®", Mn®*, Mo®", Na*, Ni’*, Pb*", Sb*"°",
sn**, Ti'Y, Vv**, w®", za®", NH.", F, Br, I,
NOs™, PO, §*7, SO, X 1000 f&, Hg®'i% 100 &,
Crf iz s0 T THETE, REEXDOEH SV LD bIF
BAOFBFREIIRE (ML, $IC van den Berg 5
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Table 1 Determination of nitrite in hydrochloric acid
Sample NO;~ in HCl/ng ml™' RSD, % .

Analytical-grade 1.2 1.3 1.5

reagent 1.0 1.4 Av. 1.3 15
Reagent for 7.0 7.1 6.8

trace analysis 7.2 7.0 Av. 7.0 2.1
Reagent for 4.9 5.1 5.1

electronics 5.4 5.1 Av. 5.1 3.5

DFEITIR, Cu®T e ST ORFIRERICHELLA, 7
5774 VEBLEBRBHELRALAETIE, Ch
LESORXFRIERICEEE L ko7, HRMEER, &
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1 1000 B UF 500 f&IZ M L 72. van den Berg ©H DY
ICBWTHBEBAF O -7 53 2F L JEKTEELR
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B HELEdro. T/, FFIUNVEEF M) YLD
HBLALN Ao,
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FIFVT I VBEBRERAREL, 23 DERBRIEICHE S TH
ELTHBOLNAZRRME (EOTRTHMEH L -ERER ISR
BT 5D LEE) »5, EEE1 ml POFEMEA + ViR
ExRkodL., HREBPOEMRERA 4 VIBEIZERTRIC
TN DIZIEESDERKEVD, BESWHRTETFILE
AOEBICHRTRMBETH 7. ZOFERIIEETHRICE
FAFHAL OB, REOREHEFOENICLS
HEEEPZIFTTWLIH0LBbhs. wIFhitd k, HHEE
A vERRICBETHE, LFLLEROREDITH A
LhnwE RO RN EAG0 5. SHETERMIE 35 45
BN T - 7.
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EEEBBEEI TR LAERDLDEMHRT A L
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FARLAFER, BHREFAUWETDHS 1-F7FV
TIVEFERATHENIFEITD H, BEOLESITE
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BtEmh, Y7 Vb-A v 7 Y I RISICED L T VLAY & BB FICRET S oM L AL O TR
A Y DRENSNVAAV =T A v 7 A M) v EYTRLVE YA M) —%BFK L. 0.4 M ERE (pH Y 0.6)
H, BEIHEEA A VBEBICANT 72 VT I FBBRE VT I7FVT I VBREMATT VILER 2 AR X4,
EEMR BEEE) TT Ve WmE 5774 FEBLICEBHELE. KW T50mV/s DEETO0.2 5965 —-0.2
Vus. SCEETEMNZERELTCRVIESTLZRHBL, C—7 B30 LHMEES T VBETRD .
—0.05V us. SCEfffLICRIF L B —DO Y — 223 o, SNEER LS L -0E2ABRECERIZOWTHR
Fl7z. 7, BEEMIBEEORAICLY, XETEOBEIRVICIH S h, BERWE W LE L7, B
A F Y OBRERIT11~2170M TEHE A Y, 650M TORSD (n=5) 1 1.1%, RiiEHEREb5 SBT
DOMBERIZ 0156 nM TH o7z, WYFVHBESLERERE VK3, BEMEA 4+ 0OM5 Ek
EEEEL LTEDTCHRATH ), THCERAETOHEMEA T oEEICEA L THELER2EB-.
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