A quick tutorial to get started with ORCHESTRA

Hans Meeussen 17/8/2024

This document describes how to get started with performing chemical equilibrium calculations with
ORCHESTRA.

1) Make sure that you have a Java virtual machine installed on your machine (available for free
from or https://www.graalvm.org/)

2) Download the complete self-contained zipped folder with ORCHESTRA executable, database
and input files from: www.meeussen.nl/orchestra/getstarted.zip

3) Unzip this folder on your machine and (under Windows) click the runorchestra.bat file or
from a command window/console opened in this folder give the command: java -cp
orchestra2024.jar orchestra2.composer under Linux or MacOS
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2 ~ MName - Date modified Type Size runorchestra.bat
|=| adsorption.txt 17-Apr-24 1409 Text Document TKBE Windows Batch File
. E. chemistryl.inp 17-Apr-24 1413 IMP File 3TKB
\ e chemistry1_predom.xml 17-Apr-2413:47 Microsoft Edge H... TKB 1
E = composer.inp 17-Apr-24 14:13 INP File 1KB
O e concertxml 17-Apr-24 1413 Microsoft Edge H... 1KB
|:] documentation.txt 17-Apr-24 1413 Text Document 1KB
@ getstartedwithorchestra.docx 17-Apr-24 1415 Microsoft Word D... 0KB Date modified: 19-Feb-24 11:45
E. input.dat 17-Apr-24 1413 DAT File 1KB Size: 115 bytes
= objects2024.txt 13-Mar-24 10:35 Text Document 67kp  Datecreated:  17-Apr-2413:33
| £ orchestra2024,jar 17-Apr-2411:24 Executable Jar File 382 KB
E. output.dat 17-Apr-24 1413 DAT File 80 KB
a E. phreeqc.dat 08-MNov-17 15:26 DAT File 43 KB
|:] phreeqc.dat_converted.txt 17-Apr-2413:38 Text Document 43 KB
i |:] pressure.txt 18-Dec-23 912 Text Document 2KB
3 @ results.xlsx 17-Apr-24 1411 Microsoft Excel W... 86 KB
T runorchestra.bat 19-Feb-24 11:45 Windows Batch File 1KB
) Ethermochimie‘l‘la.dat 19-Jul-22 15:26 DAT File 637 KB
IA |:] thermochimiella.dat_converted.tet 17-Apr-24 1414 Text Document 355KB
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4) This will start up the orchestra composer
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http://www.meeussen.nl/orchestra/getstarted.zip
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No input file or directory selected.

5) Inthe chemistry editor define you system by selecting substances from the thermodynamic
database (in this case Pb)
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INo input file or directory selected.
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No input file or directory selected.

6)

7)

8)

Lead (Pb) will appear in the list of selected primary entities (also called Master species or
independent components in other codes).

For this Pb primary entity we can select either a given log activity or a given amount or “mass
balance” in any of the phases in the system. Here we select a given total amount, so Pb.tot in
“tot” phase (total amount) and not a fixed log activity.

Under the phases & reactions tab we can now see all the possible lead reactions that can be
selected from the selected set of primary entities to be included in the chemical system. By
default all dissolved species are automatically selected, but mineral phases have to be
specifically selected.
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No input file or directory selected.




9) Next we can define our (set of) input conditions in the input file. This can be single or
multiple datapoints. The values given here overrule the default values given within the
chemistry file. So here you can give a list of concentrations for Cl, Na or Pb. The values of
Pb.tot, Na.tot and Cl.tot given here will overrule the values given in the graphical user

interface.

4| ORCHESTRA-Composer (Running on Windows 10 with 21.0.2 Oracle Corporation, using 24 processing cores)
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// Here we define the input for the chemical equilibrium calculations.

// We can give individual data points as follows:

// A Data: line represent an actual calculation with given values of the variables
// A Default: line just sets the default values of the listed variables

|// The values given here overwrite the default values defined within the chemistry file

Var: T totvolume Na.tot Cl.tot Pb.tot

//pata: 293.15 1.0 -1 .1 le-4
//Default: 293.15 1.0 .1 .1 le-4
|pefault: 293.15 1.0 1 1 le-1

|/# or use a loop to vary input
|l//The variables used here should be defined above
|/7 R sweep results in a given number of data points with the listed variables varied from start to end value in lin or log steps
|lsweep: 21
Swept: Na.tot .01 5 log
| Swept: Cl.tot .01 5 log
1

No input file or directory selected.

10) Now we can perform the calculation by clicking the “run” button in the GUI.
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11) When the run is finished, the calculated results will be written to the output text file, which is

automatically reloaded.

12) In the output file you can define the type of output you want. This can be either an automatic

set of variable, similar to PHREEQC.

13) So the type of output is actually defined in the output file itself, and this file is read before a

run to determine which output needs to be generated.
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//var:  Na.ads .ads c1.aiss Pp42.c0n Pb2[0H]+3.con b4 [0H] 4+4.con
J
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ption of
Cellnumber = 0.0
PH = 6.00000000
Ppe = 7.00000000
Activity of water = 1.00000
Tonic strength = 0.
Total number of iterations = 37.0000000
of aquecus spe
spectes concentration (Mol/1) Log Activity Activity log gamma
ca 1.00000000e-2
c- 9.99722999-3 -2.00012032 9.99723e-3 0.0
e+ 2.58558334e-6 -3.38744146 2.38358e-6 0.0
w12 9.15358903e-8 -7.03840859 9.15359e-8 0.0
me13- 4 -9.34812252 4. 0.0
me14-2 2.4051599%-12 -11.6188360 2.40516e-12 0.0
e 1.712299810-29
H2 8.56150338¢-30 -29.0674300 8.561506-30 0.
02 2.178104300-36 -35.6619213 2.17610e-36 0.0
o 0.0 -7.00000000 1.0000Ce-7 -1.11111e-111
u
" -6.00000000 1.00000e-6 0.0
n2 -29.0674500 8.56150e-30 0.0
02 2.17810430e-36 -35.6619213 2.17810e-36 0.0
oB- 6.81112782e-9 -8.16678097 6.81113e-9 0.0
(08) 6. -11.2088370 6. 0.0
b4 [0H) 444 1.16731469€-17 -16.9328121 1.16731e-17 0.0
4 -25.3406960 4. 0.0
ep(oH) + 2.06282778e-7 -6.68353703 2.06283e-7 0.0
Po[oH]2 5.53698436-11 -10.2567267 5.53698e-11 0.0
PD(OR]3- 2.48701763-15 -14.6043211 2.48702e-13 0.0
PDOH]4-2 3.129744126-21 -20.5044912 3.12974e-21 0.0
¥a 9.30488325¢-3
Nay 9.30488525¢-3 -2.03128898 9.30489¢-3 0.0
0 2.13210836¢-7
P 21 -5 6619213 2 17810036 an ;
Mo mput file or directory selected.

14) Or you can ask for individual variables by writing them in the column headers, and

model
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5.61660653e-5
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// The column headers in this file can be edited and determine the output for the mext run. [
Var:  Na.ads Pp.ads cl.diss Pbe2.con Pb2(0H]+3.con Pb4(OH]4+4.con
Data:  6.951147460-4 8.744262710-5 1.000000000-2 9.673452110-6 6.162483590-12 1.16731469e-17
Data:  6.56666625¢-4 666668753

1 41412130015

15) The tabular output in this format can be directly copied and pasted into a spreadsheet

program to

make graphs.
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3 var: Pb+2.con PB2[OH]+ PBAIOH]4 PBE[OHIS PbCl+cor PhCI2.cor PbCI3-.co PbCI4-2.c PHOH]+.1 PBIOH]241 PBIOH]2- PHIOH]A-2.c0n
4| Data LO0E-02 7.71E-05 3.92E-10 4.70E-14 117E-20 2.06E-05 7.266-07 3.556-09 190E-11 1.64E-06 4.41E-10 198E-14 2.49E-20
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%] Data: 198E-02 6.30E-05 262
27| Data 204802 6.22E-05 256
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