
l3CIl2C of Industrial CO2

PIETER TANS

The average 0\3e (PDB)values of coaland lignite,petroleum and natural gas have
been estimated from a number of data sources (see references). The adopted values
for coal and lignite (- 24.1%0)and petroleum (- 26.5%0)are believed to be accurate
to several tenths of a per mil,whilethe valuefor natural gas(-41.0%0) isuncertain by
several per mil. For CO2from the production of cement, a value of 0.0%0has been
adopted, since the PDB standard itself is representative for limestones.

The principal problem in obtaining average values for the fossil fuels is that the
interest in their \3e/l2e ratios isfocussed on how these relate to the originand matur-
ation of the various types of coal, petroleum and gaseous hydrocarbon deposits.
Since we wish to know an average distribution of o\3e in commercially mined
deposits, our estimates may be biased because certain deposits have been studied
very extensively, while others have hardly been examined at all.

The values for coal, from the different authors, coincide very well. Silverman
(1967)has assembled thousands of measurements on petroleums and his estimate
has been weighted accordingly.However, for the methane fraction of natural gas the
values range from -20%0 to -75%0. The fractionation differs between wells and
even changes with time for a given well. My best guess for an average is -43%0,
which takes into account the fact that the methane of crude oil natural gas is usually
15-20%0 lighter isotopicallythan its associated oil, with a preferred average differ-
ence of 16%0.Natural gasestypicallyalso contain some ethane, propane and butane
(carbon content ~16% of the total) that are less deficient in \3e than methane. The
fractionation of natural gaswith respect to oilwould then be about 14%0and the pre-
ferred average for commercial natural gases would be -41 %0.

The numbers in table 1 for the period from 1950to the present have been com-
puted fromRotty's data forglobal CO2production (this volume).For the period from
1850to 1950Keeling's (1973)tabulation has been used with a correction for flared
gas (5.7%of petroleum, -41 %0o\3C)and with the cement production extrapolated
backward.
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Table 1. 013C of industrial CO2

REFERENCES

CO2 data
Keeling, CD. (1973). Industrial production of carbon dioxide from fossil fuels and
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Garcia-Loygorri, A., Bosch, B. and MafCI~,A. (1974). Etude isotopique du carbone de
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Bienner, F. (eds). Adv. Org. Geochem., proc. 6tb intern. meet, 859-873. Edit. Tech.,
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Year 013C Year 013C Year 013C Year 013C

1850 -24.00 1890 .-24.18 1920 -24.47 1950 -25.62
60 -24.00 91 -24.18 21 -24.49 51 -25.71
70 - 24.00 92 -24.18 22 -24.52 52 -25.79
71 -24.00 93 -24.20 23 -24.59 53 -25.85
72 -24.00 94 -24.20 24 -24.62 54 -25.85
73 -24.01 95 -24.20 25 - 24.66 55 -25.90
74 - 24.02 96 -24.22 26 -24.71 56 -25.91
75 -24.01 97 -24.22 27 -24.74 57 -25.95
76 -24.02 98 -24.22 28 -24.79 58 -25.99
77 -24.02 99 -24.21 29 -24.81 59 -26.05
78 -24.02 1900 -24.22 1930 -24.84 1960 -26.13
79 -24.03 01 -24.24 31 - 24.90 61 -26.32

1880 -24.05 02 -24.25 32 -24.92 62 -26.38
81 -24.06 03 -24.25 33 -24.90 63 -26.45
82 -24.09 04 -24.27 34 - 24.93 64 -26.52
83 - 24.06 05 -24.27 25 -24.93 65 -26.61
84 -24.08 06 -24.26 36 -24.95 66 -26.70
85 -24.10 07 -24.26 37 -24.99 67 -26.87
86 -24.12 08 - 24.32 38 -25.00 68 -26.94
87 -24.13 09 -24.31 39 -25.00 69 -27.05
88 -24.15 1910 -24.31 1940 -24.98 1970 -27.17
89 -24.16 11 -24.32 41 -24.93 71 -27.28

12 -24.32 42 -24.99 72 -27.26
13 - 24.32 43 -25.06 73 -27.29
14 -24.37 44 -25.17 74 -27.28
15 -24.39 45 -25.42 75 -27.21
16 -24.41 46 -25.42 76 -27.26
17 -24.42 47 -25.41 77 -27.29
18 -24.40 48 -25.50 78 -27.28
19 -24.46 49 -25.57
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