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Fig. 1 A schematic diagram of preparation of sample
1. ST,, ST, ST;, three—way cock 2. LJy,LJ,,LJs, Liquid nitrogen trap (—196°C)
3. Y, Y, sample tube 4. LT;, LT,, two— way cock
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Table 1 Carbon and oxygen isotopic composition of sample S,

8 B X 1] 200~300C 300~400C 400~500C 500~600C 600~700C 700~800°C
BI3C | 50 | BM3C | 5180 | HIC | %O | SC | MO | C | %0 | BC | %0

Rt ) | Bod | Gh) ) Kod | Bo) | (o) | %) | ) | (%) | (%6) | (%) | (%)
—23.8(—15.6/—19.9{—18.8|—17.6{—20.7{ —14.1|—22. 5| —16.1(—22. 7| —21.0|—23.6
—23.3(—15.9/—19.7{—20.3|—17.5|—20.6| —14.7{—21. 6| —16.0(—22. 3| —21.1]—22.9
—23.2{—15.9(—19.5[—18.5{—17.5|—19. 7, —14.9{—20. 7| —16. 9| —21. 6| — 20. 8| —23. 4
Vs —23.8/—12.4(—19.6{—18.3(—17.8(—20.5{ —14.8]—22.5(—16.8{—22.3|—20.7| —23. 4
‘ —23.9{—13.2{—19.5{—18.8{—17.9]—20. 6] —14. 4| —22. 3| —16. 61 —22. 4[—21.1}—23. 6
#i —24.1(—13.2(—20.4|—19.8/ —16.6|—20.6| —14. 3 —22;6 —16.4{—21.7|—21.3|—23.0
% —23.5(—14.71—19.6|—20.0| —16.6|—19.1| —14.8( —22. 4| —16.8|—22.9|—21.6[|—22.9
—23.7|—15.3|—20.1{—18.6|—16.8{ —19. 3| —15.1|—22. 4[—16. 0| —22.2| —20. 8| —23. 4
2 —23.2|—13.3|—-20.5|—19.2(—16.6(—19.5{—15.0|—21. 8| —16. 3| —22.9(—20.3| —23. 7
—23.7|—12.6{—20.0|—19.5{—16.5[—21.3} —14.7|—21.9|—16.3]—22.0(—20.7| —23. 3
—23.0}{—13.0|—19.7(—18.7{—16.9| —21. 4| —14. 4] —21.9(—15.5{ —21.8{—21.0| —23. 3
—23.7{—14.6|—19.8{—17.4(—16.8| —19.9| —14.9]—21. 3[ —15.1|—22.3]{ —20.3] —23.4
Fi{E —23.6|—14.1]—19.9{—19.0{—17.1|—20. 3| —14.7| —22. 0| —16. 2} —~22.3| —21.0| —23. 3
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Fig. 2 Thermal decomposition curve of some carbonates
(According to Duchscherer, 1982)
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Research Method of Carbon and Oxygen Isotopic Composition
of Carbonate in Loess Sediment

Li Chunyuan Wang Xianbin Shao Bo Wen Qibin

(State Key Laboratory of Gas Geochemistry, Chinese Academy of Sciences, Lanzhou, 730000)

Abstract

In 1947 Urey presented a paper concerning the thermodynamics of isotopic systems and
suggested that variations in the temperature of precipitation of calcium carbonate from water should
lead to measurable variations in the '*0/'®O ratio of the calcium carbonate. He postulated that the
determination of temperature of the ancient oceans should be possible, in principle, by measuring
the 30 — content of fossil calcite shells. In 1950 McCrea concluded that isotopic fidelity was
optimally obtained by utilizing a procedure in which 100%; phosphoric acid at 25°C dissolved the
carbonate. Shortly afterwards, with the recognition of consistent isotopic signals in the sedimentary
records of many different areas, Emiliani (1955, 1966 ) defined isotopic stages. Since then
geochemistry of stable isotope of carbonate has widely been used in the studies of paleoclimate. In
recent years, with the deepgoing of global change research, many scientists try to obtain more detail
information on paleoclimatic variations through the study of isotope of carbonates in loess sediments
by the technique of phosphoric acid decomposition. However, the carbonates in loess sediments are
a mixture of primary carbonates and secondary carbonates . In the mixture, only secondary
carbonates can provide the paleoclimatic information during deposition. Unfortunately, no effective
technique can, so far, separate the secondary carbonates from samples and the carbon and oxygen
isotopic compositions measured by the technique of phosphoric acid decomposition are those of total
carbonates in loess sediments. In order to study the relationship between isotope of carbonates in
loesé sediments and paleoclimate, stepwise heating technique was used. .The results show that the
carbonates from different sources and different genesises have different carbon and oxygen isotopic
compositions and also different tracer significance. The carbon isotopic composition of 700~800°C
is more sensitive to paleoclimatic change than that of phosphoric acid decomposition technique.
Therefore, phosphoric acid decomposition technique is not fit to analyse the isotopic compositions of

carbonates in loess sediments.



