
Accepted Manuscript

Apparent energy of hydrated biomineral surface and apparent solubility con-

stant: an investigation of hydrozincite

Daniela Medas, Giovanni De Giudici, Francesca Podda, Carlo Meneghini,

Pierfranco Lattanzi

PII: S0016-7037(14)00348-2

DOI: http://dx.doi.org/10.1016/j.gca.2014.05.019

Reference: GCA 8821

To appear in: Geochimica et Cosmochimica Acta

Received Date: 31 January 2014

Accepted Date: 14 May 2014

Please cite this article as: Medas, D., Giudici, G.D., Podda, F., Meneghini, C., Lattanzi, P., Apparent energy of

hydrated biomineral surface and apparent solubility constant: an investigation of hydrozincite, Geochimica et

Cosmochimica Acta (2014), doi: http://dx.doi.org/10.1016/j.gca.2014.05.019

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers

we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and

review of the resulting proof before it is published in its final form. Please note that during the production process

errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.gca.2014.05.019
http://dx.doi.org/http://dx.doi.org/10.1016/j.gca.2014.05.019


  

 1

Apparent energy of hydrated biomineral surface and apparent solubility 1 

constant: an investigation of hydrozincite. 2 

Daniela Medasa, Giovanni De Giudicia*, Francesca Poddaa, Carlo Meneghinib, Pierfranco Lattanzia. 3 

aDepartment of Chemical and Geological Sciences, University of Cagliari, 09127 Cagliari, Italy 4 

bPhysics Department, University of Roma Tre, 00146 Rome, Italy 5 

*Corresponding author. Tel.: +39 070 675 7720; fax: +39 070 675 2308. 6 
Email address: gbgiudic@unica.it 7 

 8 

Abstract 9 

The apparent solubility ( ) of hydrozincite [Zn5(CO3)2(OH)6] was measured in samples of different 10 

nature, including natural abiotic (“geologic”), synthetic (abiotic), and natural biominerals. A systematic 11 

variation is recorded from log  = 6.2 ± 0.1 in geologic sample, log  between 7.0 ± 0.2 and 7.5 ± 0.2 12 

in synthetic analogues, and log  between 8.8 ± 0.2 and 9.1 ± 0.2 in biomineral samples. Samples were 13 

thoroughly characterized by using SEM, TEM, synchrotron radiation X-rays powder diffraction (SR-XRPD), 14 

and Zn K-edge X-rays absorption spectroscopy (EXAFS). Refining SR-XRPD data, it was found a 15 

significant increase (up to 10%) in the cell volume of synthetic and biologic hydrozincites with respect to 16 

geologic samples. EXAFS analysis indicates small, but significant differences in the interatomic distances 17 

between samples of different nature. Previous studies had shown that crystal size is in the nanometer range 18 

for all samples, but decreases going from geologic to synthetic to biomineral samples. Combining these data 19 

with structural data obtained in this study, the effects on solubility of particle size and of cell volume 20 

increase were calculated by classical thermodynamic equations. The surface energy of hydrated hydrozincite 21 

increases by at least one order of magnitude from geologic to biologic sample. The effect of cell volume 22 

variation on apparent solubility is deemed negligible, being of the same order of magnitude of the error in 23 

solubility measurements. 24 

Thus, the different solubility of investigated samples is most likely ascribed to crystal size and surface 25 

energy. The measured apparent solubility constants were used to build predominance diagrams; specifically 26 

for biominerals, only the use of apparent  derived in this study predicts fairly well the seasonal variation 27 

of hydrozincite biomineralization at Naracauli, Sardinia. 28 
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