Equacao de Debye-Huckel
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z; . numero de cargas da especie i
g : carga elementar
K : comprimento de blindagem de Debye
g.. permitividade relativa do solvente
£, permitividade do espaco livre
kg € a constante de Boltzmann
T é a temperatura da solucao
| € a forca ibnica da solucéao
A € uma constante que depende do solvente.
Exprimindo | em termos da molalidade, A =1.172
mol ~1/2kgt /2,

 8me,eoksl Am(eeoknT)2N 2



Outro modo de representar nao-
iIdealidade: osmolaridade

osmol/L = Z w; 1O

 Mede-se a pressao osmaotica de uma solucao idaica d
concentracdo molar,Jormando n ions por molecula
ou formula.

« Em uma solucao ideal,
m=nCRT
« Em uma solucéao real, obtém-sesmolalidade, da
qual se obtéem o coeficiente osmotgo
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many carboxylic acids. For a review of SIT, read about it in Chem. int Nov 2002

Version 1.5 was released in September 2003

- for Windowns 9x. NT. 2000, and XP, download the following package = SIT-v1 5-Sep03 zip (zZip file - 445KB)
- for & Russian version, download the following package » SIT-v1 5-5ep03_Russian zip (zip file - 495KB)

For a review, read about it in Chem. Int. MNov 2003

= Nov 2004 report update (pdf file - 12KKB)

A suite of inter-linked programs -'The Adjustment, Estimation and Uses of Equilibrium Constants in Aqueous Solution’- has been developped
and includes:

SIT program - Version 2.0 (2004)

Electrolytes - to calculate activity coefficients and water activity using Pitzer and Lin-Tseng-Lee equations.

Acid-base - to calculate acid-base equilibria in electrolyies and seawater for over 260 acids.

Temperature Effects - {0 calculate temperature dependence of log K values using & thermodynamic equations of increasing complexity

Oxygen solubility - to calculate oxygen solubility in 22 electrolytes. natural fluids and seawater as a function of temperature. salinity etc

Speciation - fo calculate and display species distribution curves for complexes (including insolubles) ‘
Titration and speciation simulations - to simulate titration curves in real ime and display speciation dynamically

Fora review. read about it in Chenm. Int. May 2005 |

> download the entire suite » &g Solufions zip (zip file - 5.97MB) ‘

or more information, visit www acadsoft co uk
questions/comments, e-mail L.D. Pefiit <pefiiti@acadsofi co uk=>

The current version of the suite of programs may also be downloaded from: public kubsu ru/aguasolsofi/ and select 'Projects’
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The Pitzer-Mayorga equation [6] used to calculate the electrolyte activity coetficients is:

pe 2w

vy
Iny .= =12y Z)| Ag| 777z + 5 Il +61'%) - X]Bﬂ'm-m ————Clix
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where

2Bk
all

Clix= (3/2)Clix

A= (1/3)(2wNyd,/1000) (e /D, kT)

Bl = 2B + [1 =1 +ar'? = (1/2)a%]

32

Critically selected Pitzer parameters [25] were used in most cases.

The Lin-Tseng-Lee equation [22], which is also used to calculate the electrolyte activity coefti-

s dh
o Iy =y + Iny¥
cients, 1s: .
where
the Debye-Huckel term In . ™™ represents the Pitzer term:
V2
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Questoes

Estas questbes devem ser respondidas usando o programa de calculo
de parametros de nao-idealidade do projeto IUPAC. Cada
resposta deve ser acompanhada de graficos e dados numeéricos
gue comprovem as afirmacoes da resposta. As respostas devem
ser enviada pelo e-mail, sob o0 assunto “calculos de atividade”

1. Compare dois eletrolitos 1:1, verificando até qual concentracéo
eles obedecem a equacéao de Debye-Hiickel.

2. Compare eletrolitos formados por ions com diferentes cargas
(1:1. 1:2, 1:3...). Quando aumentam os desvios de nao-
idealidade?

3. Os coeficientes de atividade sempre diminuem, com o0 aumento
da concentracao do sal?

4.  Examine alguns dados de atividade da agua em solugdes ionicas
e extraia pelo menos uma conclusao.



