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Introduction: Carbonaceous materials in primitive meteor-

ites have been generally influenced by aqueous alteration. The 
organics have been suggested to be closely associated with clay 
minerals, which were produced by aqueous alteration [1].  There-
fore, in this study, we investigate the transformation of carbona-
ceous materials in an anhydrous carbonaceous chondrite during 
exprimental hydrothermal reactions and compare the results to 
naturally altered carbonaceous chondrites such as Murchison and 
so on. 

Materials and Method: The starting material, Ningqiang, is 
classified to CV3- [2, 3] or CK3-anomalous [e.g., 4] type. This 
chondrite consists entirely of anhydrous minerals and has been 
suggested that it had not experienced extensive aqueous alteration 
in its parent body. We prepared bulk Ningqiang powders (μm in 
size) weighing 600 mg and 50g neutral liquid water. Samples 
were loaded into gold tube and were kept at 200ºC in an auto-
clave for reacting with water vapor. After 0.5, 1, 2, 5, 10, and 20 
days, 100mg of the sample was recovered and the rest of the 
sample was kept being soaked for another days [see details in 5]. 
Natural and altered samples were analyzed by Infrared (IR) and 
Raman spectroscopy for characterizing carbonaceous materials 
and mineral phases.  

Results and Discussion: IR spectra of all natural and ex-
perimentally altered samples showed the peaks of Si-O at 880 
and 1010 cm-1, OH at 3400 and 3250 cm-1, and aliphatic hydro-
carbon at 2960 and 2925 cm-1.  Peak heights of both CH2 and 
CH3 increased first from 0 to 0.5 days, then decreased from 0.5 to 
10 days and increased again from 10 to 20 days. During 20 days 
hydrothermal alteration, the first Si-O peak at 880 cm-1 decreased 
but the second Si-O peak at 1010 cm-1 increased. The OH peak 
heights became higher in samples of  10 and 20 days alteration. 
These IR results clearly indicate that the transformation of anhy-
drous minerals to hydrous phyllosilicates took place in associa-
tion with some modification of aliphatic organic moieties. 

Raman spectra of all natural and experimentally altered sam-
ples indicate the presence of D and G bands of carbonaceous ma-
terials. For the 20 days hydrothermal treatment, the G band posi-
tion shifted to the lower wavenumber region and its FWHM be-
came wider, indicating that the maturity of graphitic materials 
decreased during hydrothermal alteration. With increasing degree 
of experimental aqueous alteration, the maturation degree of car-
bonaceous materials is lowered.  This confirms the tendency ob-
served in carbonaceous materials in carbonaceous chondrites that 
experienced alteration in space. 
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