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Measurement of Stable Carbon Isotopic Composition of
Plant Samples by EA-IRMS System
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Abstract; The stable carbon isotope composition in plant is a powerful tool for studying on
carbon cycle, biogeochemistry and paleoenvironment. Element analysis- isotope ratio mass
spectrometry (EA-IRMS) technology is a simple and precise method for measuring stable
carbon isotopic composition. EA-IRMS technology was applied to determine carbon isotope
composition of sample from environmental and geological fields. The suitable conditions for
plant samples measurement on experimental results were chiefly ascertained through com-
parisons. Moreover, stability and linearity of EA-IRMS system, accuracy and precision of
measurement were discussed and analysed. The results show that the measurement preci-
sion of carbon isotopes can be less than 0. 2%, and the deviation of the measurement value
is 0. 01%, when 7X10 % kPa of the vacuum, Cr,0,/Co,0, oxidation furnace, 90-100 mL
min ! of carrier-He flow rate, 80 kPa of Conflo-He pressure and 110 mL * min~ ' of oxygen
injection.
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Fig. 1

Main structure of EA-IRMS system
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Table 2 Influence of different oxidation temperatures

/C
/v 81 C/ %o /v 81 C/ %
550 3. 89 —28.167 0.07 —34.334
650 4.10 —28. 373 0.04 —32.563
750 4.24 —29. 065 0.02 —35. 456
850 4.31 —29, 285 0
950 4.36 —29. 302 0
980 4.35 —29.298 0 —
1 000 4.35 —29.297 0 —
2.6 3 EA-IRMS
EA Table 3  Stability of EA-IRMS system
: - (CuO/Cuw) - CO,
(Cr;O3/Co50,) , /(13C ws wst) /Uiy
. , Cr, 0,/ 1 —0.02
Co; O, CuO/Cu, Cr, 0O,/ 2 0.01
Co, 0, 3 —0.02
i ’ 4 —0.03
Cr,0,/Co, 0, o7, : ’ -0
.Cr, 0, /Co, O, ' 0
7 0.01
’ 8 —0.01
’ > ° EA 9 —0.02
Cr, 03 /Co; 0O, 10 0.02
0.018
3 o
3.1 EA-IRMS X
EA-IRMS , , i
10 CO, CO, 300 ,
8B C vs wst EA-IRMS ,
, 3. 100 mV, Cr, O,
0.018%, ( ) ,Co; O, o
0. 05%0 ) o , Cr, O, o
EA-IRMS , 10 Co, O,
CO, , (81
v C 4, 4
) 1.0~7.5V, ) ) ,
R=0.045%0/V, 0. 06%0/ V., , ,
1.5~5V , ,
R=0.029%0/V, o ,
3.2
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, 4 EA-IRMS
. , Table 4 Linearity of EA-IRMS system
, CO;
. /V /(31 C vs wst) /%o
3.3 EA-IRMS 8°C 1 0.98 0.13
2 1.54 0.07
, 3 2.08 0.04
2006 2007 8 4 2.79 0.02
Urea(s"”C PDB=45.38%) 8 5 3. 64 0.01
SNO002, , 6 4.48 —0.01
5, 7 5.10 —0.05
5 , EA-IRMS 8 6.09 —0.09
45. 38%0—45. 37%:=0. 01%0; 9 6. 68 —0.15
10 7.55 —0.22
40. 20%0 , , 815C s wst =—0.0452 V + 0. 16
5 EA-IRMS 8°C

Table 5 Accuracy and precision of measurement of carbon isotopic composition in plant samples by EA-IRMS system

Urea(2006 ) Urea(2007 ) SN002(2006 ) SN002(2007 )

1 45. 25 45. 49 12. 89 12.83

2 45. 49 45.42 12.54 12.72

3 45. 39 45. 48 12.61 12.55

o C vs PDB 4 45. 36 45. 26 12. 89 12.79
/%o 5 45. 46 45. 54 12. 86 12.58

6 45,27 45. 25 12.61 12. 80

7 45.50 45. 29 12.93 12.88

8 45. 27 45. 26 12.55 12. 65

—45.38%£0.17 —

(n=298) —45.3740. 10 —45.3740.12 —12.7440.17 —12.7340.12
mean = SD , (IAEA) o
4 2~5V o
, EA-IRMS
0. 2%, 0
: , 0.1 ~0. 25 mg; s
EA1112 Cr, 05 /Co; O, , )
L EA Carrier-He 2.5 h N N
) 980 C, N N .
640 C, 40 C,EA Carrier-He N »
90~100 mL « min ', 110 mL o
« min ';Conflo [[[-He 80 kPa; ( 41

110 mL *« min" !,
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