CHAPTER IV
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APPLICAPION OF GRAPH TO STRONG EIECTROLYTES SYSTEI

ilute Solutions of Strong Flectrolytes Azﬁf:jzisgglﬁquiﬂ
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The partition function of the mixture A,B, and ¢ with

interaction potential bet tween molecules of type A and B only

can be defined as 4 CZQ/
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QVfb can neglect because it is unaffected at normal temnera--

ture, therefore; we have
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Equation (Lt.1) becomes
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Tor one type of molecule, we have Ea,(3.10)
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For 2-particles,
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Bg.(L4.8) we can write in diagram
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But we have Tfound that the higher order terms of u-bond have
negligible values in comparison with the leading term. SO we
define ﬁko for u~bond with neglecting higher terms. Therefore,

we have
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Trom Bq.(4.9), we have
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Therefore, we can write
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FTor A, B interacting molecules, we have
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Equation (h,lh\ becomes
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Subatitute EBaq. (4.22) in Eg.(1.20), we obtain
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Use symmetrical svherical coordinate

ap = LTp~ dp,

ecuation (I1.2l) becomes
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Consider the vpartition Tunction of ‘the nmixture A,B,C from

Bq. (4.3) and substitnte Gy from Eqgl(l.27), therefore
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Tprom thermodynamics, the Helmholtz free energy is defined by
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The Tirst term is the Xinetic energy term, the second term is

interacting term, the third term is non interacting term.

Let = A = A" +A"
N > kinetic_énéigy term +-non interacting tern

A" ——3 interacting/tern

Consider the/interaét;ng term, from thermodynamics,
the chemical potential is defineéd by
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where y& is called:ﬁhe-aeiivity»cbafficient.

Therefore, we have
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For one molecule of the mixture, we have

AB = 2A + B
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For Z, = | i Zn = -2,
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Consider the Klﬁetlc energy term and non interacting

term, we obtain
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Therefore, the chemical potential of a mole of the mixture

A, B and C is
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Consider the term 1la Y%, from Eq,(L.33), we have

3kT 1n Y% = 2kT 1n ¥+ kT 1n %
g 1/3
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¥t is called the mean activity coefficient of electrolytes

Next consider the term 1n p, , from Bq.(Lt.37), we have

3kT 1n p, = 21;_": In p-* kT 1n 4, (L 42)
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where pi ¥ is ;he méan nunber density of the i th species

/

for the total volume oflsmluulon.

If we trea% pi/as the ‘musber of ion per cc. Ve may
replace p; by Mo, 160Q; where ¢; is the number of gram ions
per liter of soln~1g§:§nd N is Avogadro's number., Since the
solutions under'dﬁnfiﬂefatien arelvery dilute, the number of
moles per liter, Cys closely approximates the product m.p ’
where my is the molality and p in this case is the solvent

density (rather than a charge density)., So,we have

Thus, Eq.(L.42) becones
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m* 15 called mean molality of electrolyte.
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Comparison with Debye-Tuckel. Limiting Law

We now consider our result, Eq.(4.35), we have
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where . o
_ 2
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is called the ionic strength of a solution.
Equation (L.L6), we can write B‘x the other form as
, . s o
1n yr = - $(22, + 72) (g ) X e (11, 148)
where ] e
¢ - (mieip® e (11 149)

4000 &K
is a parameter in Debye - Hilckel Limiting Law (see ref. No,l

p.L12).
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The simplified form of Eq.(L.U48), may write as

‘R 2 2 v -
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For.Z_ = 45 ZB
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The result show thaﬁAaur calculations using graph agree with
the calculations of Deébye s Hickel 1limiting law (See. ref.

No.1 pp.L12-li1l vaﬁd reP’o.3 pp.289-293).
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