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Table S1. Cell parameter values (Å), linear moduli (GPa) and first derivative with respect to 

pressure of the bulk modulus of aragonite-structure carbonates. 
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 Arago. Arago. exp2 Stront. Stront. exp Ceruss. Withe. With. exp 

a0 4.9522 4.959 5.1146 5.0853; 5.0857754 5.2179 5.3206 5.2883; 5.3166 

K0a 344.1 344.7 234.0 1153; 322.25 271.5 306 913; 3696 

K’0a 8.6 8.0 27.1 7.25 28.3 99 266 

K’’0a -0.26 -0.21 -7.2  -0.25 -6.8 -89 -46 

b0 7.8863 7.97 8.3735 8.4413; 8.441654 8.52028 -1 8.9433 8.8926 

K0b 259.5 181.2 283.8 78; 231.35 383 - 843; - 

K’0b 8.7 11.5 17.7 4.95 73 - - 

K’’0b -0.35 -1.1 -2.2 -0.1 -38 - - 

c0 5.6703 5.741 5.9522 6.0263; 6.025154 6.1122 6.3168 6.4523; 6.4286 

K0c 153.9 131.1 105 343; 103.55 82.5 57.9 223; 65.76 

K’0c 2.3 3.9 1.5 3.75 1.5 1.4 1.06 

K’’0c -0.10 -0.08 -0.21 -0.15 -0.28 -0.42 -0.46 

 

1 No values because of the b softening at 3 GPa. 

2 From Palaich’s et al. (2016) data to 6 GPa. 

3 From Wang et al. (2015) (Wang15a) in the silicon oil media. 

4 Cell parameter optimized in either BM3 or BM2. 

5 From Wang et al. (2015) in the methanol and ethanol media. 

6 Results from Holl et al. (2000). 

 



1 Deduction of equation (13) of the main manuscript

Following Anderson and Nafe (Anderson and Nafe 1965) we can start with the identity:
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(1)

where K is the bulk modulus of a crystal, V is the cell volume of the crystal, and P is the
pressure.
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dV
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Eq. 2 is introduced in Eq. 1

dK
dV

=−dK
dP

K
V

(3)

dK
dP = K′ the first derivative of the bulk modulus with respect to pressure.
By arranging Eq. 3:
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(4)

If this K’ is independent of the volume, Eq. 4 can easily integrate giving the Anderson
and Nafe’s equation:

lnK =−K′ lnv+C (5)

Where C is the integration constant. However, if K’ is dependent of the volume, K’ can
be expanded in Taylor’s series, such as:
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dK′
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2 + · · · (6)

By introducing the two first terms of the second member of Eq. 6 in Eq. 4 results:
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(7)
Which result:

lnK =−K′0 lnV −K′(
V −V0

V
)+C (8)

This equation can be consider as an extension of the Anderson and Nafe’s equation (Anderson
and Nafe 1965), where their equation is the first term of the second member, and the
extension is the second term plus C, which the integration constant coming from the addition
of the different integration constants Eq. 7.
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