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Table 1 Comparison between laboratories in analysis of carbon contents in samples(C % )

AN 45 Sample No.

(& 2Nz .
QAC-1 QAC-2 QAC3
Device code
x X A x X A x X A
Tu 19. 62 -0.70 40.78 -0.21 1.46 -0.14
20. 19 41.04 1. 47
Tu-1 20. 50 0.39 42. 60 1.24 1.56 1.29
FE AN 45 Sample No.
e - :
QAC-4 QAC-5 QAC-6
Device code
x X A x X VA x X A
Tu 39.73 -1.07 19.40 -1.10 19.24 -1.06
41.82 20. 08 20. 05
Tu-1 42.90 0.55 20.50 0. 68 20.25 0. 64
x2 IREUMNEGINEESTENINER
Table 2 Comparison between laboratories in analysis of nitrogen contents in samples (N % )
# it 4 5 Sample No.
AR AT
QAN-1 QAN-2 QAN-3
Device code
x X A x X VA x X A
Tu 46.42 -0.05 2.44 -0.25 0. 140 0.05
46.5 2.48 0.139
Tu-1 46.30 -0.13 2.59 0. 69 0. 150 0.58
S 95 Sample No.
&R
QAN-4 QAN-5 QAN-6 QAN-7
Device code
x X VA x X A x X A x X A
Tu 0.113 -0.05 1.82 0.32 46.90 0. 69 46. 69 0.17
0. 140 1.79 3 46.49
Tu-1 0.129 0.79 1.91 1.27 46.33 -0.08 46. 20 -0.25
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Table 3 Comparison between laboratories in analysis of carbon isotope ratios (8 " C,p,%0) in samples
AN 45 Sample No.
ARG
QAC-1 QAC-2 QAC-3
Device code
x X A x X A x X Z
Tu -21.75 -21.88 0.37 -29.32 -29.24 -0.27 -25.68 -25.80 0.48
AN 45 Sample No.
ARG
QAC-4 QAC-5 QAC-6
Device code
x X A x X A x X A
Tu 366. 8 372.2 -1.75 783.6 789. 1 -0.61 2 732 2 723 0. 42
*4 LTHRELIEROERMCELME(S "N, %) HOHTER
Table 4 Comparison between laboratories in analysis of nitrogen isotope ratios (& °N,, %0) in samples
& 95 Sample No.
ARG
QAN-1 QAN-2 QAN-3
Devicecode
x X Z x X A x X Z
Tu -2.48 -2.30 -0.39 7. 66 6.76 1.91 5.01 4.51 1.02
FE i 95 Sample No.
ARG
QAN-4 QAN-5 QAN-6 QAN-7
Device code
X A x X A x X A x X A
Tu 512.7 515.0 -0.23 5529 5414 0.85 526.3 526.0 0.08 1 890 1942 -1.66
R5 EWEIEX CO,SEHERMN CEE("Catom% ) T E R
Table 5 Comparison between laboratories in analysis of ° C abundance (" C atom% ) in CO, gas samples
FE S 4w 5 Sample No.
I 0AQC-1 0AQC-2 0AQC-3
Device code 7 f BEIE A 5 fH BE SR il i f KBS

Measured value Calibrated value Measured value Calibrated value Measured value Calibrated value

Tu-A 1.53 — 2.50 — 3.48 —
M-A — — — — 3.46 —
Tu-B 1.52 1.53 2.48 2.50 3.44 3.48
®6 FEWELXM N,OSEHAKN N EE(N atom% ) IHHE R
Table 6 Comparison between laboratories in analysis of ° N abundance ("°N atom% ) in N, 0 gas samples
FE i 4> Sample No.
XA QAQN-1 QAQN-2 QAQN-3
Device code 2 1 BEJG 5 ff B il fE BEJR

Measured value Calibrated value Measured value Calibrated value Measured value Calibrated value

Tu-A

D-A

Tu-B

L-B

0.517 — 1.51 — 2.51 —
0.518 — 1.51 — 2.54 —
0.498 0.514 1.41 1.51 2.33 2.50
0. 500 0.515 1. 40 1.50 2.36 2.52
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TESTING OF PROFICIENCY FOR MEASUREMENT OF CARBON
AND NITROGEN STABLE ISOTOPES

Cao Yacheng Han Yong Tang Haoye Wang Xi

Sun Deling Sun Yufang Sun Xiaoli

( State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract Stable isotope tracer techniques, especially the use of carbon and nitrogen stable isotopes have been ex-

tensively applied in agricultural chemistry, geochemistry, and environmental chemistry. Calibration of mass spectrometers

for precision in analysis of carbon and nitrogen isotope ratios are directly related to the reliability of the tracer experiments.

Currently, as reference materials enriched in carbon and nitrogen stable isotopes are not readily available for calibration, it

is advisable to verify accuracy of the instruments and comparability of their analyses through comparison between laborato-

ries in carbon and nitrogen isotope ratio detection capability. For that, in 2013, a total of 14 testing laboratories and a to-

tal of 17 sets of equipment all over the country were invited to participate in the comparison sponsored by the Institute of

http : //pedologica. issas. ac. cn
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Soil Science, Chinese Academy of Sciences. Agricultural, ecological and environmental samples were used in the test for
comparison. The institute also prepared a variety of test samples, including carbon and nitrogen-containing chemical fertil-
izers, soils and plant samples. For analysis of stable isotopes, samples natural in isotope abundance and different in iso-
tope enrichment level were also prepared. Besides solid samples, there were 3 kinds of N,0 and CO, gas samples different
in isotope abundance for analysis. The Z score method was used to measure reliability of the analysis in each laboratory. In
this paper, comparisons between the 14 laboratories were summarized in 2013.

Key words Stable isotope ratio; Inter-laboratory comparison; Measurement proficiency testing

(RERBE:ZME)
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