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Table 1  Design of candidates for carbon and nitrogen isotopes

reference materials
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Table 2 Variance analysis for 8”C and 8N values homogeneity inspection of reference materials
fo k) KR BICEPEIS A BOTNET R ot A mE FouNEHE KRRSITHE PRz AR SE
. S A o o
“CE (S o) (SS) () i) (Fu) (%) (Fu)
shc 0.1557 0.1418 24 25 1.14 0.06
CN-1 1.97
§°N 0. 1609 0.1529 24 25 1.10 0.06
s"c 0.1107 0.1115 24 25 1.03 0.05
CN -2 1.97
SN 0.1702 0.1705 24 25 1.04 0.06
sBC 0.1797 0.1629 24 25 1.15 0.06
CN -3 1.97
SN 0.1384 0.1242 24 25 1.16 0.05
shc 0.1116 0.0871 24 25 1.33 0.05
CN -4 1.97
8N 0. 1434 0. 1443 24 25 1.04 0.05
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Table 3 Results of for 5 C and 8" N values stability inspection of standard materials

FE S FRIE R T, (04 1) T,(31MA) T, (6 1) T, (121 H) Ts(19 4~ 1)
N1 8" C(%o) -45.56 (n=4) -45.61 (n=4) -45.54 (n=4) -45.60 (n=4) -45.58 (n=4)
- 8 N(%o) -0.26 (n=4) -0.22 (n=4) -0.27 (n=4) -0.25 (n=4) -0.28 (n=4)
R 8" C(%o) -26.55 (n=4) -26.52 (n=4) -26.55 (n=4) -26.57 (n=4) -26.54 (n=4)
- 8N (%o) 33.79 (n=4) 33.77 (n=4) 33.87 (n=4) 33.85 (n=4) 33.88 (n=4)
N3 8§ C(%0) 2.15 (n=4) 2.20 (n=4) 2.18 (n=4) 2.14 (n=4) 2.15 (n=4)
- SN 17.76 (n=4) 17.78 (n=4) 17.81 (n=4) 17.74 (n=4) 17.77 (n=4)
N4 5" C(%o) —11.09 (n=4) ~11.06 (n=4) —11.11 (n=4) ~11.08 (n=4) —-11.12 (n=4)
- 8 N(%o) -7.55 (n=4) -7.48 (n=4) -7.51 (n=4) -7.53 (n=4) -7.49 (n=4)
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( Scottish  Universities
Centre ) , Fv [ 3, J53 I A7 J5) B 5% M 50 30 45 Ao, o
Bl A B2 e A N BR85 5 ] R 8 Kk REAIT S o
3.3 EAHICE 8" C MMl ik Se bl

ARV 8" C LA A (B 5 2 LA 28 1 ) o R AR o
— AR 2R B i A, A% S 3 3 8 a4
AN [, #R & Reference materials—General and
statistical principles for certification (1SO Guide 35) FI
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(JJF 1343—2012) B ,8" C @ {H L5 4150 10 41
(F£4),

Environmental Research

4 B 8" C MM I IRy B Bt
Table 4

Multiple measurement data of §" C for the four

reference materials

S i CN-1 CN-2 CN-3 CN -4

1 —-45.62  -26.61 2.14 -11.09

2 -45.71  -26.55 2.25 -11.10

3 —45.52 -26.60 2.21 -11.06

4 -45.60  -26.57 2.18 -11.08

5 -45.63  -26.55 2.10 -11.09

6 -45.91  -26.62 2.10 -11.06

7 -45.60  -26.57 2.15 -11.10

8 —45.60  -26.62 2.23 -11.18

9 -45.60  -26.55 2.25 ~11.11

10 -45.51  -26.60 2.01 -11.10
SEYE (%o) -45.60  -26.58 2.16 -11.09
Pl ZE s(%o) 0.058 0.029 0.078 0.016
PRUEATEE uy  0.0183 0.0089 0.0234  0.0050

3.4 SEEICHE 8N MM ik B &0
AR 6N fH 1A 7 2 R T 20 I 11 v TR R e —
AU TR 2R B i AT I, 4% S 50 A A M AL AR
AF . MRHE 1SO Guide 35 Fil JIF 1343—2012 #5E,
8 N E(HIHAECN 12 (5K 5) .
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Table 5  Multiple measurement data of 8 N for the four

reference materials

LI E i CN -1 CN-2 CN -3 CN -4

1 -0.25 33.79 17.67 -7.52

1 -0.25 33.81 17.76 -7.56

1 -0.24 33.78 17.77 -7.52

2 -0.25 33.80 17.72 -7.49

2 -0.29 33.71 17.69 -7.48

4 -0.21 33.62 17.64 -7.41

5 -0.24 33.78 17.74 -7.51

6 ~0.20 33.90 17.84 -7.53

8 -0.25 33.78 17.62 -7.56

9 -0.25 33.61 17.64 -7.50

10 -0.16 33.77 17.76 -7.50

11 -0.31 33.63 17.64 -7.58

12 -0.25 33.79 17.67 -7.52
SEHIAH (%0) -0.24 33.75 17.71 -7.51
FRUEIR 2 5(%o) 0.039 0.088 0.068 0.053
FRERTERE vy 0.0114  0.0256  0.0192  0.0127
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Table 6 8" C and 8" N ceritified values for materials

GBW04494 to GBWO04497 and their associated

expanded uncertainties (k=2)

KA RAHIEE (%)

[l 2 L (E

GBWO4494  GBWO4495  GBWO4496  GBW04497
83Cyppp  —45.60+0.08 -26.58+0.06 2.16+0.10 —11.09 +0.09
8"Nyon, -0.2420.13 33.7520.09 17.71£0.09 -7.51 +0.06

4 5w

ASCHRIE T AR A LT AR AR 2R B R — 2
FrEY) it (GBW04494 ~ GBW04497 ) Bif il i 4, A<
U] AR E ) B 5L T W] PR, 2 4R SE R A R Y
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HIGHLIGHTS

(1) A series of national first — level standard materials from GBW04494 to GBW04497 were prepared for carbon
and nitrogen isotope analysis in organic materials.

(2) The certified values of reference materials were determined by 12 participating laboratories, using isotope ratio
mass spectrometry and national reference material as the traceability standard.

(3) Expanded uncertainties were a combination of uncertainties in analysis, inhomogeneity and instability.

Reference materials for carbon and
nitrogen isotopes of organic materials

Sample preparation

[=

After mixing, freeze drying, crystallization and further
mixing, the materials were ground in a porcelain mortar GBW04494-GBW 04497
to pass a 120-mesh sieve

)

Sample weighing

—

Sample analysis

The 6'°C and 6“N value of certified reference materials was determined by high
temperature combustion—isotope-ratio mass spectrometer. Each individual
sample was combusted and converted into CO, and N, at an oxidation furnace
temperature of 1020°C and a reduction furnace temperature of 650°C
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ABSTRACT

BACKGROUND: The carbon and nitrogen isotope reference materials used by laboratories and researchers are
generally obtained by the International Atomic Energy Agency (IAEA). However, in recent years, with the
widespread use of carbon and nitrogen isotopes in laboratory quality control, method evaluation, and instrument
calibration, the market demand continues to increase, and the types and quantities of carbon and nitrogen isotope
reference materials developed by IAEA are gradually unable to meet the rapid development of scientific research.
The development of national standard materials for carbon and nitrogen isotopes of organic matter that are suitable
for the current analytical technology level for quality control, method evaluation, and instrument calibration are
urgently needed in China.

OBJECTIVES: To prepare carbon and nitrogen isotope reference materials for organic matter.

METHODS:: In order to ensure the accuracy of the transmission of the value, 4 stable carbon and nitrogen isotope
reference materials of organic chemical materials were developed, of which 3 were urea samples and 1 was
L - glutamic acid.

RESULTS: According to the homogeneity test results, no statistically significant heterogeneity was found based on
F test. The verified results by variance analysis for four samples showed very good homogeneity for the series.
Nearly one — year stability analysis of 8" C and 8N values confirmed that no statistically significant instability was
found. The certified values of the reference materials were determined by an interlaboratory comparison of 12
participating laboratories. Carbon and nitrogen stable isotope ratios were measured using an elemental analyzer
coupled with an isotope ratio mass spectrometer. The 8 C and 8" N values of the series of reference materials had a
gradient distribution. The 8" C values ranged from —40%o to 0%o, and the §” N value from - 10%0 to 30%o,
covering the range of organic carbon and nitrogen stable isotope composition in natural samples in China. The
extended uncertainty of the series of standard materials was not greater than 0. 08%o for 8" C and not greater than
0.09%o for 5”° N, and the fixed value level was equivalent to that of the international standard materials. This series
of reference materials had been approved by the General Administration of Quality Supervision, Inspection and
Quarantine of the People’ s Republic of China as the national first — level reference materials ( GBW04494 -
GBW04497).

CONCLUSIONS: The series of reference materials can be used for analysis and monitoring, instrument
calibration, method evaluation, quality assurance and quality monitoring in the determination of 8" C and §"” N

ratios of various samples in geology, ecology and environment.

KEY WORDS: urea; L - glutamic acid; reference materials; carbon and nitrogen stable isotopes; characteristic

values; certified values; uncertainty
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