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SHOKO N,O N, 3N 3%0
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, 10 N0 BN % NoO N
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2 Tablel Repested measurementsd N dable iotope ratios
o N,O in conpressed air in a ged cylinder
(PreCon)
) 5 ir %o ) 1 00
y Measurement number Nair % Osvou *
, , 1 6.745 44.72
2 6.913 44.57
3 6.848 45.15
21 NO O®N 8%0 4 7.025 45.38
2.1.1 , 100 m 5 7.131 44.88
100 mi 6 6.968 45.72
’ 7 6.874 45.25
N2O . 8 6.993 44.50
PreCon , He , 9 6. 807 44.75
5 m mn !l He 10 7.127 44.70
’ X 6.943 44.95
99.9% QOO SD +0.129 +0.39%
N2O - 196 303Ul m 3 N;O Note: Goncentration of

T2 10 30 mn ,T2 s

N0 in the conpressed air is 303p 1 m~ 3
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Table 2 Repested measurements o N gable iotope ratios of NoO
in ar sanples collected on dfferent dates

3 BNair %o & BOgs0n %o
Date
20060213 A 6. 540 45.11
B 6. 753 44. 89
20060214 A 6. 337 44. 88
B 6. 488 44.91
20060215 A 6. 707 44.76
B 6. 667 44.99
20060217 A 6. 966 44. 68
B 6.918 44.74
20060221 A 6. 665 45. 36
B 6. 473 44.70
Nzo ’
3N 6 8 , 8%0 43
45 , 2
: 5d (
3, OBN %0,
3 N.O

Table 3 Repested measurements of N and O isotope retios
o N2O in the same air sanple oollected from Antarctica

O Nar%o 500, %
Sanple No. Dae
A 2006-05-17 -14.13 34.79
2006-05-22 - 14.01 35.11
B 2006-05-18 - 16.35 27.36
2006-05-22 - 16.13 27.35

25 m Note: Sanpling volume is 25 ml for measurement

15 m
N.O N ,
BN , 0. 367 %
(0.367 am %) , N,O "N 6.25
% ( 4) , 15
m, NoO "N

3 4
N,OO N BN

4 N,O 5N
Table 4 Repeated measurements o BN enrichment of N,O
in pardled sanpling hottles

Srrple No. 3 BN %o BN am %
CSNT 906-154 A 1.116 0. 367
B 1.772 0. 367
CSWT 905023 A 24.93 0.376
B 20.57 0.374
CSNT 904-064 A 164.6 0.427
B 158.0 0. 425
CSWT S03-064 A 446.7 0.529
B 446. 4 0.529
CSWT S06-064 A 506.5 0.551
B 529.0 0.558
CSWT SO2-074 A 3676 1.690
B 3605 1.670
18.5m , 5m Note:

Volume of the sanpling bottleis 18.5m , of whichonly 15 ml is availablefor
measurement
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5 CHy 7 CH,
Table 5 Repested measurements o carbon i tope ratiosof CH, in Table 7 Hfect o sarpling quartity () on carbon isotope ratio of CH;
oconpresed ar in a ded cylinder
3 BCrpp %o
nv z44 Sarple No. Volume of sanpling (m)
Measurement lon current intersity O BCrpg %o -2 15 -33.28
number of m/z44(V) 25 -33.19
1 1.919 - 33.39 4 15 - 3.9
2 1.670 - 33.26 25 - 3%.76
3 1.934 - 8.5 Y-8 15 4781
4 1.597 -33.34 % 764
5 1.878 -T2 Yo 15 4765
6 1.551 -33.64 25 - 47.43
7 1.800 - 33.87
8 1.723 - 33.47
9 1.821 - 33.60 301
x -33.54 Z
3 =
SD +0.196 N
Ex
2.02plIL"* CHy,, 25m Note: ;; 20 .
Qoncentration of CH4in a compressed air sarpleis2. 02U 1 L~ 1, sanpling 25 % b &
ml for measurement £ E
gk
6 C E®E 0t .
(006 11 22 ) g
Table 6 Measurements o carbon iotope ratiosdf CH, in
ar sanples collected & different times on November 22, 2005 ) ) . . N
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10 : 00 - 28.57 2SR CH, ¥ 3 HE
CH, concentration in an air sample (pl L™')
11 : 00 - 28.63
12 : 00 - 28.98 5 CH,4 m z 44
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Table 8 Repeated measurements o C and O dable i odtope ratios of GO, in two ar sanples

Ambient ar sample

Conpresed air sanple

Measurement_number 8 BCrop %o & BOgyuow %o 8 BCrp %o 8 B0gyow %o
1 - 4.51 -3.14 -7.02 - 9.67
2 -4.14 - 3.0 -7.33 -9.82
3 -4.13 -3.22 -7.03 - 9.56
4 -5.15 -2.8 -7.31 - 10.08
5 -4.59 -3.44 - 7.5 -9.95
6 -5.05 -2.35 -7.52 - 10.05
7 - 4.03 -2.81 -7.33 -9.71
8 -4.91 -3.45 -7.84 -9.98
9 -7.70 -9.%8
X - 4.56 -3.04 - 7.40 -9.76
SD +0.44 +0.37 +0.27 +0.19
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Fg 7 Hfedt o m/ z 44 peak intendty on determinetion
o carbon isotope ratio of GO,

FHg 8 Hfect of m/ z 44 peak intendty dfferertid on repested
measurements o carbon iotope ratio of G0,
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Table 9 Repeatahlity o measurements of C and O gable iotope ratios o OO, in the ar sanple from the same hottle

mz44 13, [+
[ @ %0
H i : ; : 513 9 5B [
e No. m/ z 44 peak intendty Peak intengty differentia Cros %0 Ogviow %0 53¢ valLe differertial
V) (V)

FAC80 A 21.03 0.36 - 12.82 -7.86 0.20
B 21.39 - 13.01 -7.85

FAC27 A 15.57 0.56 -12.74 - 9.58 0.34
B 15.01 - 13.08 -9.89

FACO03 A 5.534 171 -9.51 -9.38 0.14
B 7.244 -9.39 -8.4

FAC06 A 25.04 2.84 - 19.06 -8.95 0.22
B 22.20 -18.84 -8.95

FAC02 A 10. 60 7.73 - 16.36 - 10.05 0.28
B 18.33 - 16.64 - 9.61

FAC14 A 1.69 15.83 - 12.52 - 8.59 0.15

B 17.52 - 12.68 -826
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DETERMINATION OF NITROGEN,CARBON AND OXY GEN STABL E ISOTOPE
RATIOS IN NNO, CH;, AND CO> AT NATURAL ABUNDANCEL EVELS

BY MASS SPECTROMETER

Cao Yacheng Sun Qoging Han Yong Sun Dding Wang Xi
( State Key Laboratory d Sal and Sustainable Agriculture, Ingtitute o Sall Sdence, Chinese Academy d Sdences, Narjing 210008, China )

Abgract The increasng dfect of greenhouse gasesis aroud ng nore and more concern of the people in the world and il as
both a source and a snk o these trace gases has been sudied. Accurate determination of stable i tope conpostion o these trace
gases will help people trace their sources and find out their release patterns  Iotopic mass ectrometerswith afully autormeted in-
terface for pre- GC concentration (PreCon) of trace gases can be used with high precidon to determine gable i sotope raios of car-
bon, nitrogen, and oxygen in N;O, CH, , and QO; a anpgpheric concertrations A seriesd testsindud ng sanpling, concertrat-
ing, and mass gectrometric determination were conducted , and accurate and reliable resuts were obtained , corfirming that the
method isfeadble and goplicable to ar quality monitoring and the sudy of anogheric chemidry , plant resirdion, and il gas
generation.

Key words Geenhouse gas; Sable i otope ratio ; Mass goectrometer



