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The basis of stable isotope paleothermometry is the 
clumped isotopic bonds (13C-18O) in carbonate mineral 
lattice. Carbonate is reacted with anhydrous phosphoric acid 
and product CO2 is used in mass spectrometer to determine 
∆47, which is a measure of clumped isotope anomaly[1]. The 
process of digestion of carbonate involves loss of one oxygen 
atom from the CO3

2- radical to the product CO2. Theoretically 
Guo et al.,2009[2] derived acid digestion fractionation from 
CO3

2- to CO2 which is independent of the cation in the 
carbonate. In this study we perform ab initio calulations on 
acid digestion reaction of dolomite and predict the acid 
digestion fractionation amount.  

Quantum chemical calculations are performed in 
Gaussian09[3] package with DFT-B3LYP level of theory and 
6-311+G(d,p) basis set with water medium as background 
using self-consistent reaction field (SCRF) model. Transition 
state (TS) structures for protonation on dolomite are 
determined using ‘qst2’ and ‘qst3’ method implemented in 
Gaussian09 and confirmed by one negative frequency, The 
TS frequencies are used to calculate the acid digestion 
fractionation ∆47 using reduced partition function method.  

Theoretical slope governing temperature (105/T2) of 
reaction and acid fractionation ∆47 simulated in this study 
mimic the experimental condition observed in the common 
acid bath (CAB) method. The slope observed is 0.339  and is 
similar to the experimentally predicted slope value of 0.370 
for CAB method[4]. However, where recations are conducted 
at low temperature (25℃) and prologed time (72 hours) is 
best represented by the results of Guo et al.,2009 (slope is 
0.189). The slope which we identifed experimentally for 
the sealed vessel (SV) method is 0.069, which is not 
similar but close to the slope designated by Guo et al.,2009. 
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