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Replacing Carbon 
Monoxide in the IRMS Lab

Paul Eby
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Why CO?

Carbon Monoxide:
• Odorless
• Colourless
• Poisonous
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Carbon Monoxide Analogues:

A) N2 (mass 28/29)

B) N2 + 0.2% NO (mass 28/29/30)

C) CO fragment from CO2 in the source
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Carbon Monoxide Analogues:
Isobaric Compound

(same weight)

12C16O = mass 28 (29 & 30)
14N14N = mass 28 (29)
14N16O = mass 30

Does N2 with 0.2% NO = CO?
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TEST CASE

Replacing N2 with CO?
ASITA 2019
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15N EA-IRMS With Two Ref Gases

#1 N2 #2 CO
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-0.7‰

+533‰

14N EA-IRMS With Two Ref Gases



8

slope 1.004

intercept -0.60

∆15 N

0.01

0.00

-0.02

-0.02

-0.06

-0.04

0.03

0.01

0.00

-0.03

0.00

-0.01

-0.02

0.02

-0.01

0.00

0.00

0.00

0.01

-0.05

-0.01

0.01

0.02

0.00

0.00

-0.02

Sample Run #

STD1 1

STD2 1

Unknown #1 1

Unknown #1 2

Unknown #1 3

Unknown #1 4

Unknown #2 1

Unknown #3 1

Unknown #4 1

Unknown #5 1

Unknown #1 5

Unknown #6 1

STD1 2

STD2 2

Unknown #7 1

Unknown #7 2

blank 1

Unknown #1 6

Unknown #1 7

Unknown #8 1

Unknown #9 1

Unknown #10 1

Unknown #11 1

Unknown #12 1

STD1 3

STD2 3

Raw 1

-3.72

47.90

0.80

0.81

0.81

0.76

17.67

1.85

16.23

7.55

0.77

37.36

-3.79

48.16

48.13

47.85

-12.66

0.73

0.81

1.93

18.73

-0.56

24.23

14.74

-3.86

48.18

slope 1.004

intercept -0.69

Calc 1

-4.43

47.42

0.11

0.12

0.13

0.07

17.06

1.17

15.61

6.89

0.08

36.83

-4.50

47.68

47.65

47.36

-13.40

0.04

0.12

1.25

18.12

-1.25

23.64

14.12

-4.57

47.70

Raw 2

-3.80

47.81

0.69

0.70

0.66

0.63

17.61

1.77

16.14

7.43

0.67

37.25

-3.90

48.08

48.03

47.75

-12.75

0.64

0.72

1.79

18.62

-0.64

24.15

14.65

-3.95

48.06

Calc 2

-4.42

47.43

0.09

0.10

0.06

0.03

17.09

1.18

15.61

6.86

0.07

36.82

-4.52

47.70

47.65

47.37

-13.41

0.04

0.12

1.20

18.10

-1.24

23.66

14.12

-4.57

47.68

14N EA-IRMS With Two Ref Gases
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CO Replaced With N2

N2CO
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CO Replaced With N2

std dev < 0.05‰ std dev ~ 1‰ 
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CO Replaced With N2+ 0.2% NO

N2/NO

CO
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CO Replaced With N2+ 0.2% NO

std dev < 0.05‰ std dev ~ 4‰ 
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Carbon Monoxide Analogues:

CO fragment from CO2 
in the source

ASITA 2007
Mass 28: 

CO+

Mass 44, 45 46: 
CO2+

Mass 22: 
CO2++

Mass 16: 
O+

Mass 12: 
C+



14

CO Replaced With CO2Fragment

CO2CO
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CO Replaced With CO2Fragment

std dev < 0.05‰ std dev ~ 0.3‰ 
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What is the role of monitoring gas?

1. Peak center

2. Tuning

3. Stable anchor between runs
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What is the role of monitoring gas?
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What is the role of monitoring gas?
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TC/EA runs: no monitoring gas!
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18O TC/EA runs: no monitoring gas!

U
SG

S 
54

U
SG

S 
56

U
SG

S 
54

U
SG

S 
56

U
SG

S 
54

U
SG

S 
56

The test: USGS 55
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18O TC/EA runs: no monitoring gas!
sample raw 18O calc 18O standard actual calc ave stdev

USGS 55 18.9 18.9 USGS 54 17.79 17.8 17.8 0.02

USGS 55 18.7 18.8 USGS 56 27.23 27.2 26.6 0.12

USGS 55 18.8 18.9 USGS 55 19.12 18.9 18.9 0.09

USGS 55 18.7 18.8

USGS 55 19.0 19.0 slope 1.07

USGS 54 17.8 17.8 intercept -1.21

USGS 56 26.6 27.2

USGS 55 18.8 18.8

USGS 55 19.0 19.1

USGS 55 18.9 19.0

USGS 55 18.9 19.0

USGS 55 19.0 19.1

USGS 55 18.8 18.9

USGS 54 17.8 17.8

USGS 56 26.8 27.4

USGS 55 18.8 18.9

USGS 55 19.0 19.0

USGS 55 18.8 18.9

USGS 55 18.9 18.9

USGS 55 18.9 19.0

USGS 55 18.9 19.0

USGS 54 17.8 17.8

USGS 56 26.5 27.1

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
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What’s Next?

A) Test long run stability

B) Investigate relationship between CO and N2 (CO2) tuning/linearity

C) Comparison data

D) Peak jumping for 2H/18O runs
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