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Table 2 Nitrogen isotope ratios measured of the reference materials

A I 48 e T 0

FRUERE Z%1H
Measurement values of different concentration of solution ( %o )
P Reference value
StandardNo. (%0 ) 20 pmol L™ 60 pmol L™ 100 pmol L™
USGS-35 2.7+0.2 2.78 £0.27 (n=8) 2.76 +0.11 (n=8) 2.71+0.07 (n=8)
IAEA-NO-3 4.7+0.2 4.75£0.20 (n=8) 4.74 +0.10 (n=8) 4.69 +0.08 (n=8)
ST-1 3.7 3.65+0.33 (n=8) 3.69+0.17 (n=8) 3.77+0.12 (n=8)
ST-2 14.6 14.55 +0.31 (n=8) 14.67 £0.14 (n=8) 14.62 £ 0.08 (n=8)

T Ry SFIE = fRiEZ

n stands for number of replicates. The same below

2.6 = {EHMIR

AN BE R R 2 2 AROE Ja AR E WA
R N AR — B (H IR Es T, AT
R it 1) ) s 0l 2 e 90 A R P oo A T 8 9 o
F2WAE] T AP LA AA AR o TERESL IR 25 FI AR i
W FE W 1045 AR by i vk 0 8 e 5 %) e AV o Yk
(LOD) , EN7.6 pmol Lo 5 mliZHk & AL T &
A 38 nmol NO;,

nRHEZIKE, FIE Note: The data in the table was “mean + standard deviation” ,

and

B USGS-35, TAEA-NO-3H1 52 5 % b5 1f
ST-1., ST-2¥EHIH7.6 pmol L'NO; W, Eid
AR D7 H S UN-NO; . HI A R B
F3PR, Hyml i R 2R

AT HGE B A, Bk IR B Ak 2R Ak
R R T RS R, BT 7 2k AR DUDRS B s
DU R 534 e 6 T AR FH B4 0 BT D7 3 0 3% Dy
0.25%0 (100 pmol L"), A&MIER 422 7umol L7120 ¢

®3 EREREREVMREARMCENESER

Table 3 Nitrogen isotope ratios measured of the reference materials in the minimum sampling weight

i
5%

Standard No.

i

Sample amount ( nmol )

fem

d "Ny,

%

Reference value (%o )

W E

Measurement value ( %o )

USGS-35 38
IAEA-NO-3 38
ST-1 38
ST-2 38

2.7+0.2 2.53+0.47 (n=6)
47+0.2 4.85+0.55 (n=6)
3.7 3.87+0.51 (n=6)
14.6 14.49 +0.49 (n=6)
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Table 4 Nitrogen isotope stable ratios of nitrogen oxide ofdifferent sources

B il A U5 NO ¢ BE I {E NO e B2 b o Al 22 8 "Nu~NOJME & "N, ~NO SR 22 IR
Sources of Average of NO,  Standard deviation of NO, Average of Standard deviation of Replicates
samples concentration concentration 3 "N,,-NO, 3 PN, -NO, (n)
X-NO, SD-NO, x- 93 "N,,-NO, SD-3 “N,,-NO,
(mg Nm™) (mg Nm™) (%o ) (%o )
Ml ERA 0.73 0.27 -3.6 7.1 7
Vehicle exhaust
KRR 24 3 21.9 5.3 12
Exhaust of power
plants
3 é:pl:i‘ -i//t\; [ 5] Jaeglé L, Steinberger L, Martin R V, et al. Global
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Determination of °N Natural Abundance in Nitrogen Oxides from Major
Anthropogenic Emission Sources

WANG Xi TI Chaopu LUO Yongxia SUN Xiaoli
( State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing

210008, China )

Abstract [Objective] Nitrogen oxides ( NO, = NO and NO, ) are now a critical kind of trace
component that calls for strict control, for they threaten the environment and human health. As NO, has its
unique isotope signature that varies with its source, the technique of stable isotope analysis can be used to
investigate its origin and pathways. This study is to introduce a new method, chemical conversion process,
for determination of "N natural abundance ( 8 "N ) of the nitrogen oxides from major anthropogenic
sources. With the aid of this method, it is feasible for us to gradually understand the problem caused by NO,
emissions and hence to design appropriate relevant strategies to manage it. [ Method] Based mainly on the
technique of isotopic analysis of nitrous oxide ( N,0 ) , the chemical conversion method is first to oxidize
NO, into nitrate ( NO; ) withhydrogen peroxide ( H,0,) in an acid condition.The resultant NOJ was then
converted into N,O under the joint effect of vanadium (1) chloride ( VCl;) and sodium azide ( NaN;) in
a strongacid condition.The newly formed N,O is trapped in an automatic cryogenic system and then diverted
into a gas chromatographic column for analysis. The isolated nitrous oxide is analyzed in a stable isotope mass
spectrometer under the continuous flowing mode for determination of & °N, which is then converted into that
of the initial NO, using an equation. While testing this method, some other tests were carried out to optimize
the experimental conditions for this method. After these tests, eventually NO, in gas samples of different
sources can be trapped completely in the absorption solution, with absorption rate reaching as high as 99%.
At this time, fractionation of stable isotopeis inhibited due to incomplete absorption. As conversion of NO,
into NO3 takes place in the absorption solution, it is possible to use standard nitrate solutions to simulate
the absorption solutions that contained NO, standard gas sample. Usgs32 and usgs34 are mixed at different
volume ratios to prepare standard reference solutions different in stable isotope ratio. After the NO;3 in these
solutionsis convertedinto N,0 using the above-described method and 8N’ s in the two are correlated one
by one, a conversion curve between NO3 and N,O in acquired. This curve is equal to the one between NO,
and N,O in value. Along with increasing concentration of NOj in the solution, the curve rises in gradient,
tending towards 0.5 in theoretical value. This phenomenon appears as a result of blank in experiment. When
the conversion curve is collated through blank correction, the phenomenon disappears andthen gradient of the
curve approaches 0.5, the theoretic value. [ Result] Determination using this method may reach 0.09%o in
precision. Moreover, the minimal amount of a sample for the test is only 7 pg in terms of nitrogen. Gas samples
from different sources, including vehicles and power plants, can be analyzed using this method. It is found
that 8 ”N,, of the NO, in vehicle exhaust is —3.6%0 on average, ranging from —17.4%o to +4.0%0; and that

in exhaust from power plants, +21.9%0, on average, ranging from +11.9%0 to +29.5%0, which are in good
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agreement with the findings in previous researches. [ Conclusion] This method can be used for determining
stable isotope ratio of NO, from a variety of anthropogenic sources, including power plants and vehicles, and
is good enough in precision and accuracy to meet the needs of the researches on NO,.

. . . . 15 . .
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