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Abstract

The relation between electrical conductivity (cond) and ionic strength (1) in aqueous
solutions for,Na,SQO,, has been studied at 25 °C, at various concentrations (0.01- 1M ) and
various dielectric constant. The ionic strength was calculated from the measurements of the
electrical conductivity.

The Factors (F) of these electrolytes have been obtained to certain limits of the
concentration from equation ( | = F . Cond) .By this method ,we can calculate the ionic
strength directly by measuring the conductivity for any unknown sample. This relationship
gives more accurate results with a simple and easy method.

The ionic strength values obtained from the suggested mathematical relationship was
substituted in Debye-Huckle equation to determine activity coefficient (y+). The results were
similar if compared with those calculated from the general law I=14Y Zi°Ci.

The electrical conductivity is increased with increasing of ionic strength
and dielectric constant :
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Cond lonic Strength Average .F
Conc (mol/L) s (mol/L)g F =1/cond Valu%s

0.1 10.99 0.3 0.0272

0.2 19.10 0.6 0.0314

0.3 26.30 0.9 0.0342 0.03312

0.4 34.10 1.2 0.0351 r=1

0.5 39.70 1.5 0.0377 0.03698
0.6 47.90 1.8 0.0375 0.04084

0.7 52.90 2.1 0.0396 r=1

0.8 58.00 2.4 0.0413

0.9 64.10 2.7 0.0421

1.0 68.60 3.0 0.0437
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0.1 4.4 0.3 0.0681

0.2 5.7 0.6 0.1052

03 7.6 09 01184 e
0.4 10.2 1.2 0.1176 '

05 11.2 15 0.1339

0.6 11.6 1.8 0.1551 0.13042
0.7 17.5 2.1 0.1200 r=0.9912
0.8 18.6 2.4 0.1290

0.9 21 2.7 0.1285

1.0 25.1 3.0 0.1195
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0.10 0.09 0.30 3.3333

0.09 0.07 0.27 3.8571

0.08 0.06 0.24 4.0000 rigggé
0.07 0.05 0.21 4.2000 '

0.06 0.05 0.18 3.6000

0.05 0.04 0.15 3.7500 3.6500
0.04 0.03 0.12 4.0000 r=0.999
0.03 0.02 0.09 4.5000

0.02 0.02 0.06 3.0000

0.01 0.01 0.03 3.0000
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0.03 45.12 0.09 0.0709
0.02 48.82 0.06 0.0737
0.01 51.82 0.03 0.0771
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Thickness of ion atmosphere(A°) Dielectric constant
Found
(calc)
5.5612 78.5
(5.5513)
4.343 61.58
(4.34058)
3.69788 52.26
(3.695667)
2.382337 34.78
(2.45953)

LY éi)9w\g§eggéydi Q&”JQSSAO‘A‘QM.‘X‘Q&‘%QM#\&MJ@‘”S" Badd) ¢y A8 (pang () Js>

.250C dis (J5EN) agag

Conc (mol/L) | Cond ms.cm™ | lonic strength Thickness of
ion
atmosphere(A°)

Found

(calc)

0.1 10.99 0.3 0.0272 5.5612
(5.5513)

0.2 19.10 0.6 0.0314 3.9262
(3.9253)

0.3 26.30 0.9 0.0342 3.20599
(3.20503)

0.4 34.10 1.2 0.0351 2.7797
(2.7756)

0.5 39.70 1.5 0.0377 2.4854
(2.4826)

0.6 47.90 1.8 0.0375 2.2686
(2.2663)

0.7 52.90 2.1 0.0396 2.1008
(2.09818)

0.8 58.00 2.4 0.0413 1.96455
(1.96267)

0.9 64.10 2.7 0.0421 1.8509
(1.8504)

1.0 68.60 3.0 0.0437 1.7561
(1.7555)
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