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A gas phase conversion—chemiluminescence method for detecting nitrite concentrations in soils
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mospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing
100029, China; 3.College of Earth Sciences, University of Chinese Academy of Sciences, Beijing 200049, China )

Abstract: A chemiluminescence method that detects nitric oxide(NO) combined with the conversion from nitrite to NO for measuring soil
nitrite concentrations is reported. The applicability of the method is evaluated by comparing it with the colorimetry method. The chemilumi-
nescence method involves a reaction system consisting of 50% glacial acetic acid and ascorbic acid in the purge vessel. At room tempera—
ture, samples containing nitrite were injected into the purge vessel and nitrite was stoichiometrically reduced to NO by ascorbic acid under
these acidic conditions. The produced NO was swept with pure nitrogen gas into the NO analyzer and the data was recorded while chemilu—
minescence signals were generated. The concentration of nitrite in the samples was calculated by the curve between the peak areas of the NO
signals and the corresponding standard nitrite concentrations. The results showed that peak areas of chemiluminescence signals were linearly

positively correlated with the nitrite concentrations in the range of 2 to 500 pg+L7'(P<0.01). The lowest detection limit of this method was 2
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pg- L7, equivalent tol0 pg-kg™ in soil (water:soil=5:1), lower than that of the colorimetry method (15 pg-kg™). This method had a good

precision of 1.2 pg+ L™ within 95% confidence interval by repeating the measurements of standard nitrite concentration of 50 g+ L™ for ten

times. The corresponding precision for soil nitrite concentration(6 pg-kg™) was also better than that of colorimetry(11 pg-kg™). The recovery

rates were in the range of 90%~97%. Compared to the colorimetry, the chemiluminescence method had the same accuracy for detecting ni—

trite concentrations in acid soils, but it overestimated the concentrations in alkaline soil because of the existence of Ca*, SO, and COY in al-

kaline soil. Moreover, the analysis times for each soil nitrite sample were approximately 8~15 min, which is time-consuming comparing to

the colorimetry method.

Keywords : nitrite; chemiluminescence; soil; nitric oxide
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Table 1 The basic physical and chemical properties of soils

AN [EDREAR - SRR 0 K %

+3% pH(H,0) + 3L . prom o AL g kg A/ ke
HN 5.4 b e 1 12.240.4 31.7x1.7 56.1+2.0 37.93.0 2.120.2
HB 6.2 35 5.240.7 33.722.5 61.1+3.2 10.3+1.3 1.2+ 0.1
sX 8.7 Bk 1 31.8+0.9 38.9+1.8 29.3+2.5 11.3£0.6 1.120.1

T KA 3R E PR Ao, BRIV AZ<0.002 mm, ¥z 0.002~0.02 mm, 7347 0.02~2 mm,,
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Table 2 The recovery rate of NO; in three soils measured by both methods of colorimetry and chemiluminescence

ik R HePE(B-A)/pg- L Ry A% HePE(C-B)/pg L bR B g L Reu/%
ERLR7S HB 37.1:2.8 79.0 46.3+5.1 50 927
HN 42.6x1.2 90.7 50.0£0.9 50 99.9

SX 41.4x1.5 88.1 51.6+2.3 50 103.1

NC % HB 443%22 943 452437 50 90.3
HN 43.7:0.8 93.1 455523 50 91.0

SX 50.1+£3.5 106.6 48.3+4.2 50 96.6
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AT, SRR B NO A ) AR
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b NO TEREAY) A A 5 05 IO R], 3L
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fFofm R, WRE S B0 XA, WABE
R PR A0 S T 2 S B0 B AR — AN A
TR FAGRLS, PRSI 2 75 B4R = T A kG
B A R I

IEAN, AR AIFFE &R NC 32038 NOLHk BE A
FAAR R E AR SR IR TR RS , W1 Amini Z52HE$E
MWL) FIBRER , T FHESERIBE PERL (V) FIER IR . AT Y 2
P LABEBRHUIR MR A 3 S5, 32 B2 R HAR X T
WCFIBRA UL, , RE S 47 bk S R AR A I A B
P S5 ) O T B, T X S ) I A - 9 A S A
o BT AN JE RN R S 2 75 235 i vk i s
DK BEATy e i — 25 B 5R
3.3 NC k5 @ikibs

KA NC 2 5 = FpAS [ R 3 (pH 5.4~8.7) +
Herh NO v BE 1 DSCREE AT, 2 90%~97% o Abit
7% NC LI 138 NO2 v B i A H R FIORS BE 48 F
Fea g, WP FRadE 18 (HN #1 HB)HY NO; , % NC
5 H A I 25 WA B 25 5 (R TR
HE(SX) AU, NC ¥ 1 I 58 25 S 4 e a7k B B 4
119%~24% 3% W] BEA2 3 iy 22 5% 580 . HN
T A MRS A S 2 s T HB 3 (H Py
P E HN A HB 3800 NOSHRIESS R & 2 57,
FERA LT AL R T BB AN R 1 22 S A D IR R ik
Mg 25 B SX 138, pH (Hh 8.7, /= F HN
A HB +-48(5.4 F1 6.2) ,J& T4+ Amini PR

F NC 32005 -8R 2 1 NOS VR B & B, A b
H Ca® SOYFI COFZIXF NO; B AE 77 A — & 1 T4,
AR E L3 R B R S R — R 2 X T RE R
FNC M5E SX 38 NO2 e FE 48 Eb 8 i e i — A
JEA ., H T ARG T A A L HERh 250 | 1 SRR A
PRI 5 235 SR () B W R S SR8 IR A SR I
3.4 NC iEHIERR S

NC yEXF L3 NOs e BE A9 2 A LT =7 1l
=¥

(DFER A ED . AR, 2% 3] 52 )
H NO B 3 BB AV Oy i 55 m) SR P R 2Ry
1 mLs A REI VR Y NOL ¥ BE 4 K, 38 AT 38 24 i/ 1k
e

() RZI R R P RS B i R o TR
FA F il NOSYR BER , 75 X 2 IR s Bt
FRMVREA TRTARFE , R AT 2%, 2RIt 9% 57

()P ik 258 55 B i, JU LR X b o7k e 23
RIS S B ER 4

{H NC 35 e B A7 e AL -

(DFE AT ROR AR . ABEFE H NC 2 2
NO:FE & B E] 2R 8~15 min« A", Bl AR S NOL U
£ B S IIN, 43 B (6]t A 0 38 0, %ok S A )
HORFHEAF . WRFT 40 4> NOsFERL (<100 pg- L)
WE , R AT 1 h, TSR NC R /DFH 6
h,

Q)R G ER PR . Hadkn T 20
min, [ NC PR N 5NO 5 S EEKE 5
nmol *mol™ LA FHFaE £/0FH % 2 h,

(3% BB RN S, B WS H NO
(1A 35 XN R 8 FRCRE ) L T B £ 305 DR A2 S 85 v
NO ¥R

()L B AP AR 5 o NC i il B AU B AL
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Table 3 The condition, detection range, detection limit and precision for NO; concentration with chemiluminescence method

by different studies

SIRLEE! BRI

HERE B/

DUREME]) AT e/ HiBE/

WIFER B ISE x Lemin ol min o el REE peeL” 7 3CHk
) VKSR Kk HEiR 170 20 5 0.015~25 2%(10 pg-L7) 0.4 [22]
filt(17) BilE  ROKIEE = 101 1 2 1~10 000 1.19%(100 pg-L™") 22 [27]
LV hiR N G 120 20 2~4 0.1~8000 — — [23]
BLOV) hm KRR 150 480 0.2/1 3 — 3%(5.6 pg-L") 0.34 [24]
PRI (Ve)  WKEGEIR NNk 37 300 0.1 2 0.8~2.9 10% 0.16 [25]
PORIMAEE(Ve)  VKEERR +4 ZEiR 500 1 5~10 2~500 1.2%(50 pg-L™) 12 ATHGE
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