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EA—MS Online Analysis of both Carbon Concentration and Isotopic

Ratio of Silicate Rocks and Its Geological Applications

Zheng Yongfei, Gong Bing, Wang Zhengrong, Li Yiliang and Yang Xiaoyong
(Department of Earth and Space Sciences, University of Science and Technology of China, Hefei, Anhui, 230026)

Abstract

An EA—MS online method is described for determining both concentration and isotopic ra-
tio of carbon in silicate rocks. Samples are combusted in an elemental analyzer, CO, is separated
from other combustion gases by gas chromatography, and the gas enters the ion source of the
mass spectrometer through a split interface. Both concentration and isotopic ratio of bulk carbon
in igneous basalt, sedimentary sandstone and shale, and metamorphic eclogite have been mea-
sured to test the applicability of this new technique. The results show that most of the rocks con-
tain isotopically light carbon with 8*C of —20%, to —30%,. It is observed in the Late Tertiary
basalt from East Anhui that the §**Cvalue vary from —28. 0%, to —11. 5%, with an increase in
carbon content from 0. 07% to 0. 77% , possibly indicating either CO, degassing during magma
eruption or a mixing between crustal organic carbon and mantle anorganic carbon in magma
source. A large amount of organic carbon are detected in the Paleozoic sandstone and shale from
Chaohu in Anhui province which have the 6**C of —29. 4%, to —23. 4%, and the carbon contents
of 0.07% to 0. 84%. The low §3C values of —28. 5%, to —22. 3%, are obtained the carbon con-
tents of 0. 04% to 0.12% for the ultrahigh pressure eclogite from Donghai in Jiangsu province,
suggesting the incorporation of organic carbon when the eclogite protolith exposed to the conti-
nental surface. The new method and results provide a powerful mean to study the chemical geo-

dynamics and carbon recycling between the different spheres of the Earth.

Key words: carbon isotopes; geochemistry; elemental analyzer; mass spectrometer
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