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Ural Chemical Calculator - what is it?
Ddénnéeé
This program has been designed to calculate the masses of the starting substances
and of respective products of chemical reactions. The reaction equation may be exactly or
only partially known. The program features include:

- supported and easy to edit database of chemical compounds;

- automatic calculation of the mole masses of the compounds;

- automatic control of the reaction equation;

- automatic calculation of the coefficients of the reaction equation;

- use of the reagents and products in the calculation either as individual substances or as
mixtures with other compounds. The component concentration can be expressed in any
form used in chemistry;

- the output of calculation results to printer or to other WINDOWS applications (Word, Excel
etc.).

The program saves time and significantly decreases the chance of mechanical errors.

Using UrChemCalc involves the following steps:
- Input or edit equation of chemical reaction (in the main window),
- input required mass of one of the components (program will calculate other masses),

- output results.

UrChemcCalc is the shareware product (it requires the reqgistration for legal use).




Main window of Ural Chemical Calculator
Dénnéeé
The main window contains a table with columns, which consist of fields of different kinds:

- numeric fields of reaction coefficients (may or may not be integers). A few of them (or
all) may be fixed and shaded with aqua color. Others are calculated automatically, if the
switch Autocalculation of coefficients is turned on;

- fields of compound names for reagents (in the left half of the window) and products (in
the right part). One can choose these names from the compound database by clicking
buttons with arrows;

- numeric fields of masses, one of which (selected manually) shaded with yellow color.
Other fields are calculated automatically.

In the bottom part of main window are (from left to right): the material balance indicator
(Balance_Ok/NOT _FULL), the switch for Autocalculation of coefficients, and (if this switch is
turned on) the solution indicator. In the top part of main window the menu for access to the
following program options is located:
- Language- choices of program interface language;
- Database - edit chemical compound database;
- Output - the output of calculation results to a printer or other WINDOWS applications
(Word, Excel etc.) with preview on the screen;
- Reset - clears all the fields in main window to prepare for new equation input;
- Help - call:
- local UrChemcCalc Help,
- window with short information about program,
- UrChemCalc Home Page in World Wide Web (if the WWW-browser is found),
- message to developer composer (also via WWW),
- reqgistration window (if the copy is not registered);
- Exit - closes the main window and terminates the program.

In addition, the main window contains standard WINDOWS components - sizing buttons,
close (or system menu) button and window header with the program name and the version
number.

See also Input the chemical reaction equation




The chemical compound database

NNNNN

The database (files OUR.*) may be edited in two ways:

- choosing the phrase "New compound" from the list in the name field (Main Window).
In this case one can add new database record;

- clicking the Database item in the main menu (Main Window). In this case all
database records are available for editing or deleting. One can add records also. Open
window contains the list of compound names. It may be used to move from one record to
another as well as edit compound name in the list. The current record is shaded by a specific
color. Several pairs of fields (element-coefficient) of the current record are under the list of
names. The values in the fields must correspond to the chemical composition of the
compound. For example, the compound YBa2Cu307 may look as:

[v 1 [Ba] [ea] [o ] [
[ O 2 s

The coefficients need not necessarily be integer (solid and liquid solutions, non-

stoichiometric compounds, etc.). However, following is advisable:

- make a name corresponding to values in the fields of elements and coefficients;

- do not use a name twice;

- do not use "New compound" as a compound name.

If the name field is empty after record editing, the program will compose a name from

element symbols and numbers in respective fields. On the contrary, if these fields are empty

and the name field is not empty, the program will try to compose the record from the name.

If the database contains a record with the same name, UrChemCalc reports this fact.
UrChemcCalc provides a user with simplest method to fill the name field by clicking

the button . In this case, the program will compose the name from element symbols and
numbers set in respective fields. The button

& , on the contrary, composes the current record from the name. The button

# evokes Solution Wizard. Be careful - the wizard will edit the current record! If the solution
must be in a new record, dont forget to click the button Insert to make a new place!

The Periodic Table is evoked by double clicking on the element field or by the popup
menu of this field. Then, you can choose the desirable element to be placed in the field.
The mole mass field in the right part of the window is a calculated filed and cannot be
edited. However you can copy this field in Clipboard and use the copy in other programs.

Double clicking the coefficient field enables you to divide all coefficients of the
current record by some number. This procedure keeps proportions between elements more
accurately than manual editing of coefficients.

In the bottom part of the window the following buttons are found:

Ok - save last changes, close the window and switch on the main window;

Cancel - cancel last changes of the current record, close the window and switch on the main
window;

Help - call UrChemCalc Help;

Insert - add a new database record. After that you may begin the editing it;

Delete - delete the current record. The confirmation will be requested.




The chemical element database
Ddénnéeé
This database (files mendelev.*) is very important correct functioning of the program.
It contains the information about atomic weight, notation, place in Periodic Table, etc. for all
chemical elements. Do not edit this database unless absolutely necessary!



Output

NNNNN

The Main Window menu has the item Output, which opens the result output preview
window. The Format item in the preview window allows for selection of output format. All
changes are reflected in the window at once, so these options do not need a detailed
description. The window images scale (not that for hard copy!) can be changed clicking the
Preview scale item. You can send results to a printer (by the Output\Print item) or copy it
into WINDOWS Clipboard in the different formats (Output\Text, Output\MS_Word,
Output\Text_for_MS_Excel). These options are available only for registered copies of Ural
Chemical Calculator.

The Close item returns Main Window.
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Registration Form

NNNNN

For WWW users: fill the form at
http://www.geocities.com/SiliconValley/Bay/7132/regform.html|
For other: Copy to any word processor, fill and send by E-mail.

To: lakhtin@hotmail.com
Subject: Ural Chemical Calculator

Ural Chemical Calculator Registration Form

Your Full Name:

Organization (optional):

E-mail (required):

| have got the UrChemcCalc v. (number of version - optional)
from (source of copy - optional)
| would like to register copy / (copies) of UrChemcCalc to use it

(at local PC/in net) in the field(s) of

(education, scientific research, industry, etc. - optional)
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Input the chemical reaction equation

NNNNN

The equation is placed in the main window in the form of a table. Two groups with
three columns at each correspond to the reagents (the left group) and products (the right
group). Two fields describe each term of the chemical equation in this formalism. They are
the field of compound name and the field of equation coefficient. These two fields are placed
at the same line of the same group. In order to report the result of program work (mass
proportions) there is third field near this pair - the mass field. Therefore, each group contains
three columns.

To input of equation, choose compound names (both reagents and products). If the
Autocalculation of coefficients is turned off, equation coefficients must be entered. If the
Autocalculation of coefficients is turned on, Ural Chemical Calculator calculates all free
coefficients automatically. In this case the editing of any coefficient field fixes the value of
the coefficient and field will be aqua. Fixing or making the coefficient free is also available by
way of popup menu. Free fields are white.

Example: Usual form of chemical reaction equation is
12Cu0+8Ba0+2Y,0,4+0, = 4Y Ba,Cur (4

In UrChemCalc formalism it looks as

Coeff. Reagents Masses | Coeff. Products Masses
'z Jfcuo | [ [¥Bazcusos ] |
B [[Ba0 =l | I | |
& [[v203 | || I | |
[ Loz =l | I | |
I U] il [ I mr 1

If the equation is balanced, the indicator in the left bottom corner of the window reports
"Balance_Ok". If the indicator is red and reports "Balance IS NOT FULL", click it to see
reasons in the balance window. If the Autocalculation of coefficients is turned on, the
indicator in the right bottom corner of the window reports about the status of coefficients
calculation - "One solution ", "Several solutions" or "No solution". In the last case, click the
indicator to see reasons in the window of invalid solution reasons.

It is often necessary to know masses of reagents and products. For this purpose input
the mass of one reagent or product into corresponding field. This field will yellow. The other
masses will be calculated automatically. If you input "100" as the product mass in our
example table, the former will look as follows

Coeff. Reagents Masses Coeff. Products Masses
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Output can be sent to a printer or to another WINDOWS program. UrChemCalc saves the last
equation for use at a later time (files CONFIG.*) - you can continue your work from this point
at the next time.

Attention! Calculation results are valid only if the chemical compound database and
the chemical element database are valid.




Balance window
Pboénnéeé

This window is opened by clicking the balance indicator in the main window in the
case of invalid balance. The window contain the information about balance on all chemical
elements in the reaction. In the bottom part of window are placed following buttons:

Ok - close the balance window, return to the main window;

Help - call UrChemCalc Help (this page).



The window of invalid solution reasons

NNNNN

This window is opened by clicking the solution status indicator in the main window if
the valid solution of the problem of automatic calculation of the reaction equation
coefficients is absent. The window contains the information about the probable reasons of
this error. In the bottom part of window the following buttons are placed:

Ok - close the window, return to main window;

Help - call UrChemCalc Help (this page).



Solution wizard
Pboénnéeé

The wizard solves the problem of composing the records of chemical compound
database, related to the binary mixtures (liquid or solid solutions, compounds with
admixtures, etc.). It transfers from the different forms of concentration to molar fractions
and put it into current database record.

Click the button 8 in the chemical compound database window. Be care - the wizard
will edit the current record! If the solution must be in a new record, dont forget to click the
button Insert in order to make an empty place!

In top part of the wizard window two fields - Solute and Solvent are placed. You can
choice it values from the list of chemical compounds in the database. There is the field
below these fields, which has the own list of values contained the available methods of
concentration description. Choice the method you need and input the required numbers.

In the bottom part of window the following buttons are placed:

Ok - Close the wizard window with transferring of the result into the current record of
chemical compound database. The program checks values in all fields in this process;

Cancel - Close the wizard window without transferring of the result;

Help - Call UrChemCalc Help (this page).

| recommend you the solution wizard as the most accurate method of writing the
records with solutions, which concentration is known in form differ the molar fractions. If you
don't like the formulae concocted by the wizard, try to use the service of dividing all
coefficients by one of them or any another. You can do it by double clicking the coefficient
field. This convenient method keeps the accuracy of proportions between elements.




How can | register?

NNNNN

Ural Chemical Calculator can be registered via following steps:
- fill in the reqistration form and send it to lakhtin@hotmail.com
- replay email will contain the total registration fee (about $30 per copy) and payment
method;
- the registration fee is paid as outlined in the email;
- next email to you will contain your unique registration number(s) and the detailed
instruction after which your copy(ies) becomes the registered.

The registered copy of UrChemCalc has output options. Program developer answers
questions of registered users via E-mail. Unregistered copy may be used for only 30 days
(see License Agreement).



Automatic calculation of the equation coefficients
Dénnéeé
This option may be turned on by the switch near the center of the bottom part in the
main window. If the switch is turned on ® , UrChemCalc automatically calculates coefficients
of reaction equation (except fixed coefficients). Special indicator in the right bottom corner
of main window reflects the status of the calculation:
- "One solution" - the calculation is successful, the result coefficients are placed into
corresponding fields;
- "Several solutions" - the calculation is successful, but the result is ambiguous. One
available set of coefficients is placed into corresponding fields;
- "No solution" - the material balance cannot be achieved under all conditions. In this case
click the indicator to find reasons in the window of invalid solution reasons.

Examples:

Cu + Cu0 = Cuy0 - One solwton
I+ ﬂ‘; =l + C'uz{} - Beveral zolubons
Cut) + Bad =Cu + Ba - Mo scluton

Fixed coefficients are invariable in the automatic calculation process.



Choice of the compound name from the list

NNNNN

The list of compound names appears after clicking on any field of compound name in
the main window and fields Solvate and Solvent in the window of solution wizard. The list are
formed by the alphabet sorted records of the chemical compound database and appended
(in main window only) by empty line and reserved phrase "New compound”. The list is
scrollable. Key search is available by typing a few first symbols. Key is visible, <Backspace>
and <Escape> erased the key partially and exactly.

The choice of reserved phrase "New compound" activates the edit window for a new
database record. The choice of empty line (at the top of list) may be used to clean the
compound name field in main window. Click the menu item Reset to clear all fields.




Language
Ddénnéeé

Click the menu item Language in the main window to see the list of available
languages used by this version of UrChemcCalc for user interface. Click the language to set it.
To have a success a few national fonts must be preinstalled in your system (there is not any
problem, if you use the localized WINDOWS version).

UrChemCalc Help is not the same for all languages. It is most complete in Russian,
because Russian is my favorite language. Besides, the texts in other languages may contain
many mistakes. | am very sorry, but the situation is as it is.



Fixed coefficients
Pboénnéeé

The fixed coefficients in the main window are shaded with the aqua background
color, in contrary to the white color of free coefficients. Use the popup menu of coefficient
fields to fix or free it. The manual editing of these fields automatically fixes coefficients.

If the switch Autocalculation of coefficients is turned on, the free coefficients are the
automatic calculation results (if a solution exist). The fixed coefficients are constant in the
calculation process.

If the switch Autocalculation of coefficients is turned off, there are not any differences
between the fixed and free coefficients, except its colors.







