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We obtained the first hydration shell structure and estimated
thermodynamic properties for the salt and its ions

» Calcium ion hydration is more exothermic than that for the anion
and the salt

» Dissociation is an endothermic process

» Calcium carbonate clustering is more favorable than hydration

Our lab

AP teta, keal/mal
o oL
8
N

Distance, r, en A 400
n
Ca? + n H,0 2 Ca*(H,0),
€0, + n H,0 — CO,2-(H,0),

n
caCo )

CaCO,(H,0),

( nH,0

Radial Distribution Function for Ca**(H,0)14 CaCO, +1
Hydration total standard enthalpy (AH",), at 298.15 K, RHF/6-31G




231 UNDERSTANDING THE FRIENDLY CALCIUM CARBONATE

Isabel del Carmen Saenz-Tavera, Victor Manuel Rosas-Garcia
Scientific Computation Center, Facultad de Ciencias Quimicas, Universidad Auténoma de Nuevo Ledén, Monterrey, N. L. México
E-mail: isabel.saenztv@uanl.edu.mx

Calcium carbonate is the solution for many environmental problems

-8
“ Not toxic ]
.-f &
« Desulphurization and defluorination agent for flue gas ot N r{ o
< Lake liming e ° g 9
« Decrease some excess nutrients, like phosphate o . g \
Dissociation 2+ 2-
CaCo,, - Ca*y, + €O
Hydration . . . . .
» Calcium ion hydration is more exothermic than that for the
CaCOy,, — Catpg + €GO anion and the salt
9, Q > Dissociation is an endothermic process
Aggregation ] s s 5 1 e R . .
L s T ke 1Y, £ ) » Calcium carbonate clustering is more favorable than
Precipitation o 4w hydration
Ca?'(H,0),+ CO;>(H,0), ——»  CaCOy + (y+x) H,0 i '\_\-\—_—‘_‘

§

5

In K= -AG°IRT : n

Stabilization energy per CaCO; monomer, at 298.15 K, RHF/6-

31G ’ o
We used an nitio Hartree-Fock method at the 6- 3IG’* Ievel—=and the»« = - a A«

explicit solv
and aggrega

S\ A L ' oz =40 K=
1 T Taco; v S 15 “+n(r
| I A 0 re )
I\ JUVL s, /o 107 Fa
0 VAR A S N | —r N |
T T T T T T ! 2000 1500 1000 500 L] ma mo 1000 500 L 57 r2

- Wavenumbers (cm 1) o —— : - o
2 Calculated IR spectra for  *C" 7 % i FRT L
£ e (CaCO3)n, n=2-7, HF/6- "
g 20 n CaCO; — (CaCOy), CaCO; + H,0 — CaCO;(H,0)
3 250 fw E cstan./monomere = ~143.749 keal/mol AE® = -30.92 kcal/mol
-300 1 EEY
-350 | i=
Hydration total standard enthalpy (AH°;), at 298.15 K, RHF/6-3. = @ : > + s & 7 5 5 =» CaICIum Carbonate aggregatlon IS
CaZ* +n H,0 2 Ca?(H,0), thermodynamically more favourable than solvation,

CO2+n H,0 - CO2(H,0),

Dissociation total standard enthalpy (%t),itt i"é’%l@ﬁtﬁ‘r’s’ﬁmﬁle.



