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Abstract: In order to establish more accurately and rapid pretreatment method for the
nitrogen stable isotope analysis of soil ammonium nitrogen, diffusion and N, O produced
method were compared, and combined with two commercially available equipment’s,
i.e., elemental analyzer-isotope ratio mass spectrometer (Flash HT-IRMS) and trace
gas preconcentration-stable isotope mass spectrometry (PreCon-IRMS), respectively,
for the analysis of the nitrogen stable isotope abundance inammonium sulfate reference
solutions and soil ammonium nitrogen extracted from different paddy soil samples. The
stable isotope measurement results showed that both the diffusion and N, O produced
method coupled IRMS analytical systems were able to provide good analytical data for
ammonium sulfate reference solutions in accuracy with precision of superior to 0. 5% and
0.2%, respectively. However, there was a nitrogen isotope fractionation accrued in the
diffusion-treated process, and the test results needed to be corrected by a standard
curve, At the same time, the ""N-stable isotope abundance in ammonium nitrogen
extracted from different paddy soils were determined by diffusion and N, O produced
method. The comparison of the analytical data from the two analytical methods indica-
ted that N,O produced method coupled with PreCon-IRMS provided better nitrogen
stable isotope data in reproducibility and accuracy than the data obtained by the other
method. In addition, through the auxiliary automatic trace nitrogen conversion-N,O
generated device, nitrogen stable isotope abundance of soil ammonium nitrogen could be
simultaneously analysis online in batch process, and the pretreatment analysis time was
short, the sample consumption was small, only need 10 pg N for one sample (<5 mL
soil extract solution). Therefore, for the analysis of nitrogen isotopes in micro-amounts
of soil ammonium, the N, O produced method coupled with PreCon-IRMS analysis meth-
od has more advantages than the diffusion method coupled Flash HT-IRMS analysis
method.

Key words: soil ammonium nitrogen; isotope ratio mass spectrometer (IRMS); nitro-

gen isotope; diffusion method; N, O produced method
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NH,; +KHSO, —(NH,), SO,

N, OF7 A 5 7 B 28 2 NH, T 50k
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Table 1 Basic properties of tested soil
N . . ) ‘ A B £ R FH 5 T 2 4 1
TGS A b T A BB 5 i i
Organic Total Total Cation exchange
Soil Sampling Vegetation Parent
carbon/ nitrogen/ phosphorus/ capacity/
number site type material
(g/kg) (g/kg) (g/kg) (emol/kg)
S1 Kb-4 9t KRG EAUESEAR: S 18.5 1. 62 0.43 7.71
S2 MM-T%  EmdOKR WY 23. 4 2. 44 0. 81 11.57

- 55 B A o A s AR L 2 S
2 mmif (1A K& 30%) , FREL 100 g F 500
mL B FRH . MA 5 mg F bR iC #Y B RR Bk (U N
FHEH 10.1 atom¥0) . T RA . T 25 CTF
Wit 4 h BRI LI A 3 R, A BT AN i
Jor B, b3S A DL M BT RE R 1 10 0
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0.363% . SHRiE S S HAE — B0 & HEFE & R
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Table 2 Accuracy and precision of '*N abundance of NH, ¥ -N by diffusion method and N, O produced method

Ik NHoNgg L EBIE N A NP e
Method g/ pg Reference Measurement value Average CV/%
value value

P 10 0. 36 0. 361 0. 364 0. 363 0. 363 0. 47
50 0. 363 0. 364 0.362 0. 363 0.22

100 0. 362 0.363 0.361 0.362 0.27

10 0. 90 0. 876 0. 868 0. 870 0.872 0. 45

50 0. 886 0. 888 0. 883 0. 886 0.29

100 0. 887 0. 885 0. 886 0. 886 0.14

N> O j= A4 gk 10 0. 36 0. 363 0. 363 0.362 0. 363 0.16
50 0.363 0.363 0. 362 0. 363 0.16

100 0. 362 0. 363 0. 363 0. 363 0.16

10 0. 90 0. 904 0.903 0.901 0.903 0.18

50 0.902 0.902 0.903 0.902 0.05

100 0.901 0.902 0.902 0.902 0. 06
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N, OF= AL 45 R — 20 H 3 AN E K Z [
45 R 22 S8/ R 0,001 06 ~0. 1204,

P 28 TR T A S T N A B R
B RO RN N A W AT BORZE 5+
T BR R T A TR 288 1Y A S e 2 SR W T A
T BA RS A R Z R 22 500 g
PR S TR TH L ST b A R R vy » A
JEG Bl 25 8O0 S I N TR % A5 A B AR T L T
SPEU ST AR N-B A F B SE 4 R A X
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Table 3

SN abundance of ammonium nitrogen in extractions

of the two paddy soils by diffusion and N, O produced method

AT N b TR Nk
+ KK Not added "*N Added PN
Soil types NH,-N/ Pk N2 O 2 3% NH,-N/ Pk - N2 O 4 3%
(mg/L) Diffusion* N, O produced (mg/L) Diffusion* N, O produced

S1 S1-1 3. 14 0. 381 0. 380 12.0 7.19 7.02

S1-2 3.08 0. 379 0. 382 12.0 7.14 7.15

S1-3 3. 11 0. 381 0. 381 12. 2 6. 96 7.12

FHE 3. 11 0. 380 0. 381 12.0 7.10 7.10

SD 0.03 0.001 0.001 0.11 0.12 0.07

S2 S2-1 1.48 0. 401 0.403 9.72 7.52 7.59

S2-2 1.51 0.403 0.401 9. 56 7.59 7.56

S2-3 1. 53 0. 404 0. 405 9.95 7.51 7.52

EHE 1. 50 0.403 0.403 9.75 7.54 7.56

SD 0.03 0.002 0.002 0.27 0. 04 0.03

T BOE TR N-ES Ry i b e il b IR I 4 s
I TR RN 2 Bl 1 R RAE AN [R] 4k B E] 3 A>3 52 R f i) 5 R A9~ 359 fEL AN A% ofi i 22 SD i

3 it

PEOE RN, OF= Lk & B HE T Z M
RS RN AL 2 B A Bk
R Y HE AN, O A4 3%, 43 il 33 8 2 43
- 7 R o7 2 5T 1% A (Flash HT-IRMS) F1 5,

PR T 4 A E [A) 7 R T 3% AL (PreCon-IRMS)
W T FRHEGR B2 B b " NR AL 2K F B 9 b 4y
T 3 00 7 4 IR) 2 B RE & N7 3 = B 4 R
ARATREHAR ) 43 HToRG BE  HLAEARY NIR A 2 32
FES RS RSB/ ERAGT M, |
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X N6 38 2 BEAE bty o 3 BIOA AT AL B A 2%
PR — e R BE B TR L 2R A I B AL N, O A
T B AL BN JC AR B R R A A R H S 1
R AR E [ — 20, P, 78 SR TP B0k Ak
TR ol IRF e AR 1 A N R A 9
N7 R K X S B A el A B A AR IR L
RO DL AT AL IE .

[ B SR 7 80 AN, O A 3 0 i A ] 26
T T - R PR B A5 R P R E TR i 3% R
Fe B Ny OF= A2 35 W i IR 7 3 4 B2 1Y 1 4
HRS 5 BEOL T BOE . SOt Ja N, O A2 5 45
B4 A 3 o J AN, O % A4 B
HiT A 2873 A B 8] B A 01 AR 2D o T SEBLAE AR
LB L IR R R S WAL B, A . X
T Bl B A R P RURRE IR 3K B I
7347 » N OF= 42 3% 5 PreCon-IRMS i B HT B
HALH.
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