Dear Mr Charlton,

1.

Here is a discription of my eperimental system:

At 25°C, in a batch reactor, KH2PO4 (or K2HPO4), Na2CO3, CaCl2 are mixed to precipitate phosphate. Keeping pH value at 8.0, and KNO3 is employed to keep constant ionic strength. The target is to calculate the initial thermodynamic driving force of the precipitation reactions--the speciation and saturation indices of the reaction system with respect to calcium phosphates and calcium carbonate.

The original Phreeqc.dat of PHREEQCI2.3 contains hydroxyapitite as the calcium phosphate phase, but I need the information of other calcium phosphate phases, so the following message must be added:

OCP


Ca4H(PO4)3 = 4 Ca+2 + H+  + 3 PO4-3


log_k           -47.80

beta-TCP


Ca3(PO4)2 = 3 Ca+2 + 2 PO4-3


log_k       -28.92

        delta_h   +13.0

DCPD


CaHPO4:2H2O = Ca+2 + HPO4-2 + 2H2O

        log_k         -18.995

        delta_h       +5.6

DCPA


CaHPO4  = Ca+2  +  HPO4-2

        log_k    -19.275

but after I added the message and saved it as my-phreeqc.dat, an error occured. For your reference, the input is

SOLUTION 1

    temp      25

    pH        8

    pe        4

    redox     pe

    units     mol/kgw

    density   1

    Ca        0.0075

    C(4)      0.001

    K         0.1

    N(5)      0.1

    Na        0.002

    P         0.000833

    -water    1 # kg

The output is

Input file: C:\Programme\USGS\PhreeqcI2.3\song1.pqi

  Output file: C:\Programme\USGS\PhreeqcI2.3\song1.pqo

Database file: C:\Programme\USGS\PhreeqcI2.3\my_phreeqc.dat

------------------

Reading data base.

------------------


DATABASE C:\PROGRAMME\USGS\PHREEQCI2.3\phreeqc.dat


SOLUTION_MASTER_SPECIES


SOLUTION_SPECIES


PHASES


EXCHANGE_MASTER_SPECIES


EXCHANGE_SPECIES


SURFACE_MASTER_SPECIES


SURFACE_SPECIES


RATES


END

------------------------------------

Reading input data for simulation 1.

------------------------------------


DATABASE C:\Programme\USGS\PhreeqcI2.3\my_phreeqc.dat

ERROR: DATABASE must be the first keyword in the input file.


SOLUTION 1


    temp      25


    pH        8


    pe        4


    redox     pe


    units     mol/kgw


    density   1


    Ca        0.0075


    C(4)      0.001


    K         0.1


    N(5)      0.1


    Na        0.002


    P         0.000833


    water    1 # kg

ERROR: Calculations terminating due to input errors.

Stopping.

Why does it give such message? Have you such experience? Is there any problem with my programme? Or have I not found the right way to modify database? 

2.

By the way I care about the data related to hydroxyapatite, in phreeqc.dat it gives

Hydroxyapatite

        Ca5(PO4)3OH + 4 H+ = H2O + 3 HPO4-2 + 5 Ca+2

        log_k           -3.421

        delta_h -36.155 kcal

and the calculation result looks like (when the original phreeqc.dat was used)

------------------------------Saturation indices-------------------------------


Phase               SI log IAP  log KT


Aragonite         0.29   -8.04   -8.34  CaCO3


Calcite           0.44   -8.04   -8.48  CaCO3


CO2(g)           -3.32  -21.47  -18.15  CO2


H2(g)           -24.00  -24.00    0.00  H2


H2O(g)           -1.51   -0.00    1.51  H2O


Hydroxyapatite   11.14  -29.32  -40.46  Ca5(PO4)3OH


O2(g)           -35.12   48.00   83.12  O2

------------------

End of simulation.

------------------

Checking a book (e.g. Werner Stumm, James J. Morgan, Aquatic Chemistry an Introduction Emphasizing Chemical Equilibria in Natural Waters. John Wiley &Sons, New York Chichester Brisbane Toronto 1981 P245) or some other books, hydroxyapatite has a solubility constant of log K = -57 at 25°C, I=0, i.e.

Ca5(PO4)3OH(s) (   5Ca2+ + 3PO43- + OH-      log K=-57

But according to the calculation result of phreeqc, a datum of logK=-54 must have been used. If it is true, this of course can be understood. But I am not sure whether my judgement is correct. Could you please tell me where people got data when this phreeqc.dat database was written?

Thank you very much!

With best regards

Yonghui Song

