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) Limiting law of Debye — Huckel in dilute solutions ( DH )- )
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Example 1: Calculate lonic strength (1) for the 0.01 M KCL
¥=0.51(0.01*1?0.01* 1%+ ) =0.01 mol \ L

Example 2: Calculate lonic strength ( |) for the 0.01 MCacCl,
Y=0.51 (0.01*2° +2*0.01*1%)=0.03mol\L
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Example 3 : calculate ionic strength ( 1) for the following single salts :
0.01 M Nacl, 0.02 M CacCl, , 0.01 M Na,SO,, 0.01 M AICl;.

| (Nacl)=0.01*(1)> +0.01*(1)* /2 = 0.011 (Cacl,)=0.02 * (2)?
+0.02 *2(-1)* /2 = 0.061 (Na,SO,) =0.01*2 (1)* +0.01 *(-2)* /2

= 0.03
| (Al Cly)=0.01*(3)° +0.01*3(-1)° /2 = 0.06
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Example 4 : Calculate the single activity coefficient by Extended Debye -
Huckel equation for Na* (80 meq /L) .
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[Na™] = (80 meq/L)/1=80mmol/L= 0.08
mol /L

| =0.5YCiZi# =0.08%(1)* /2=0.04 mol /L LogfNa"=
-AZ*NI/ 1+ BdiNI === (di- Na) =4, A=0.509 , B=0.329

Log f Na*=0.509 * 1 * N 0.04/ 1+0.329*%4* N 0.04 = 0.1018/
-1.2632 = 0.0805

== f Na" = 0.8306

Home work - 1 : Calculate the ionic strength ( 1) of the following mixed
salt solution , 0.1 M NaCl + 0.2 M CaCl, + 0.3 M Na,SO, .



Home work- 2 : Calculate the ionic strength (1) of the CaCl, solution,
when EC value of this solution (4 dS/m) .

Home work - 3 : Calculate the ionic strength ( 1 ) of the following mixed
salt solution as in table :

lon meq /L
Na* 80
K* 0.9
Cl 124
Mg** 116
Ca*™ 36
CO5” 3
S0,” 88
HCO;* 7

Home work - 4 : Calculate the ionic strength ( 1 ) of the following mixed

salt solution as in table and calculate of single activity coefficient by
Davies equation .

lon mol L™
Na* 3.09 * 10
K* 0.2* 103
NH, * 0.54* 10
Mg* 6.04* 107
Ca* 10.00* 10
Mn*? 0.25* 10
S0,° 2.04* 10
HCO;5* 0.22* 10
NO5™ 31.43* 107
cL™ 3.13* 10

Home work - 5 : Calculate the single activity coefficient by
ExtendedDebye - Huckel equation for this concentration of ions :



Ca?=36meq/L , Mg =116 meq/L, SO,2=88meq/L, Na'=
80 meq /L.
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