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Abstract

An algorithm is proposed to determine the list of chemical elements and to compute their atom numbers in chemical formula. The algorithm provides possibility to determine the ion charge, phase state code and some additional information such as isomeric form, modification, and comments. The algorithm was used to develop the software written in Object Pascal. The code is compact and may be easily modified to meet the special needs.

Chemical Formula


Chemical formula in general is composed of four items:

· the formula itself,

· ion charge,

· the phase state,

· comment.


Examples: H2(g), Fe2O3(c), C(c;graphite), e(-g), H(+g).


The basis for writing the formula itself is the simple formula containing sequence of element symbols with atom amounts. An element symbol contains one capital letter (H, B, C, N, O) or one capital letter plus a small letter (He, Li, Ar etc.). Atom amount may be expressed by integer or real number. A number equal to unity can be omitted. 


The formula can have the designation of phase state, which is enclosed in parentheses: 

(g) - for gas, (c), (l) - for condensed substances, (gl) - for glass, (am) - for amorphous.


The formula may be composed of several ‘subformulae’ or formulae in parentheses. A closing parenthesis can be followed by subscript. No formula can begin with a number, e.g., a formula like 2(CaO)SiO2(c) is not allowed. Acceptable writing of the formula is SiO2(CaO)2(c) or (CaO)2SiO2(c).

Examples: Fe(CO)5(c), (NaCl)2(g), CH3(CH2)2COOH(l), FeO(OH)(g).


The charge is used to specify the sign and value of ion charge. For single-charged ions the charge is specified by the sign (+ or -). For multi-charged ions the sign is followed by an integer number indicating the value of the charge.


Examples: H(+g), He(+2g), O2(-g), e(-g).


Comment may be typed in parentheses after the phase state designation and separates from it by semicolon: C(c;graphite).

 Algorithm

As it is  clear from the source code the algorithm may be divided into

· analysis of the phase state, ion charge and comment;

· chemical formula analysis itself.

The part of algorithm dealing with the formula parsing consists of the following elements:

· the search of chemical element symbol (one or two letters, the first letter is capital, if the symbol has two letters the second is in lower case);

· the search of atom number of each element in assumption that the number may be of integer or real type;

· the coefficients equal to unity are usually omitted in formula, so if there are no number between the two elements or at the end of formula, it is assumed that one stands there;

· the search of groups marked by two parenthesis (opening and closing); if a number stands after the closing parenthesis it should be used in calculation of atom amounts in the group;

· on each step of formula parsing an analysis of the list of elements is accomplished, new elements are added to the list and atom amounts are computed;

· the electron ‘e’ is not treated as atom, and the electron gas e(-g) is assumed to be a gas of particles having ion charge equal to –1.

Usage

In accordance with mentioned above there are two possible ways to use the algorithm – with preliminary analysis of the phase state, ion charge, etc:

procedure PaF(in_st: string; var EL_NO: TEL_NOS; var EL_QTY: TEL_QTY;

              var NumOfElts: ShortInt; var PhStateCode: byte;

              var IonCharge: ShortInt; var Error: string);
or without them:

procedure ParseFormula(in_st: string; var EL_NO: TEL_NOS; 

                       var EL_QTY: TEL_QTY; var NumOfElts: ShortInt; 

                       var Error: string);
Input parameters:

In_st – chemical formula for analysis.

Output parameters:

EL_NO – ordinal numbers of chemical elements in array AtomicData;

EL_QTY – array of atom amounts;

NumOfElts – number of elements in formula;

PhStateCode – phase state code (1 – condensed, 2 – gas);

IonCharge – ion charge;

Error – the possible error message.

