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Abstract

The relation between electrical conductivity (cond) and ionic strength (1)
in aqueous solutions for some electrolytes
(NaCl,NaNO3,Na,CO3,NaS0O,4,K,S0,,CuS0O4,MgS0,.7H,0), has been studied
at 25 °C, at various concentrations (0.1- 10 molar). 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 (I = 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.
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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 the calculated values
from the general law I=%4Y Zi*Ci.

The electrical conductivity is increased with increasing of
lonic strength as in the following order :

Na,SO, > K,SO, > MgSO4 > CuSO, And Na,SO, > Na,CO3; > NaCl >
NaN03

The relationship between the thickness of the ion atmosphere (d) and
electrical conductivity (cond) was developed.
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lonic
Conc Cond_1 Strength | F =l/cond Average .F
(mol/L) Ms.cm Values
(mol/L)
0.1 15.12 0.3 0.0198
0.2 27.12 0.6 0.0216
0.3 39.92 0.9 0.0225 0.02384
0.4 45.62 1.2 0.0263 | r=0.9827
0.5 51.62 1.5 0.0290 0.02723
0.6 61.22 1.8 0.0294 0.03062 | r=0.9997
0.7 71.22 2.1 0.0294 r=0.997
0.8 78.42 2.4 0.0306
0.9 86.12 2.7 0.0315
1.0 93.12 3.0 0.0322
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lonic
Conc.(mol/l) Cond Strength | F=Il/cond Average .F
(ms.cm) Values

(mol/L)

0.1 14.33 0.3 0.0209

0.2 27.92 0.6 0.0214

03 3162 09 | 00284 | _ 0%

0.4 42.52 1.2 0.0282 '

0.5 54.52 1.5 0.0275 0.02758

0.6 59.97 1.8 0.0300 0.0298 | r=0.994

0.7 70.42 2.1 0.0298 r=0.9822

0.8 79.42 2.4 0.0302

0.9 86.42 2.7 0.0312

1.0 106.12 3.0 0.0282
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lonic
(E%T/CL) (mCsocnrg'l) Strength | F=I/Cond Mt
' (mol/L)
0.1 4.42 0.4 0.0904
0.2 7.92 0.8 0.1010
0.3 11.42 1.2 0.1050 rgolggié
0.4 14.92 1.6 0.1072 '
0.5 18.42 2.0 0.1085 0.10654
0.6 21.92 2.4 0.1094 0.11066 | r=1
0.7 25.62 2.8 0.1092 r=1
0.8 29.42 3.2 0.1087
0.9 31.82 3.6 0.1131
1.0 35.42 4.0 0.1129




Diala , Jour , Volume, 39, 2009

DSl o gnsinall iy S J laal A 51 5 58l 5 A5 5eSl) Adlan¥) o Cpw (4) Jsoa
%25 3a 5 ¥ 5e (1-0.1)

lonic
Conc- Cond _ Average .F
1 1 Strength F=I/Cond
(mol/L™) (ms.cm™) (mol/L) Values
0.1 6.62 0.4 0.0604
0.2 12.32 0.8 0.0649
0.3 18.32 1.2 0.0655 ?':006885
0.4 24.02 1.6 0.0666 '
0.5 29.53 2.0 0.0677 0.06852
0.6 35.02 2.4 0.0685 | 0.07202| r=0.997
0.7 40.02 2.8 0.0699 | r=0.9938
0.8 45.12 3.2 0.0709
0.9 48.82 3.6 0.0737
1.0 51.82 4.0 0.0771
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lonic
Conc.(mol/lI'") Cond_l Strength F=I/cond Average .F
ms.cm Values
(mol/L)
0.1 9.65 0.3 0.0310
0.2 17.4 0.6 0.0344
0.3 25.7 09 00350 | 250
0.4 32.4 1.2 0.0370 '
0.5 394 15 0.0380 0.03975
0.6 44.6 1.8 0.0403 r=0.991
0.7 494 2.1 0.0425
08 53.8 24 0.0446 | 2002
0.9 58.1 2.7 0.0464 '
1.0 62.0 3.0 0.0483
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Conc.(mol/lI') Cond_l Strength F=I/cond Average .F
ms.cm Values
(mol/L)
0.1 5.6 0.1 0.0178
0.2 11.3 0.2 0.0176
0.3 17.6 0.3 0.0170 rgooégsg
0.4 23.5 0.4 0.0170 '
0.5 29.7 0.5 0.0168 0.01654
0.6 36.6 0.6 0.0163 r=0.999
0.7 43.6 0.7 0.0160
0.8 50.4 0.8 0.0158 ?:%1959837
0.9 57.7 0.9 0.0155 '
1.0 64.0 1.0 0.0156
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lonic
Conc.(mol/I™) Cond_l Strength F=I/cond Average .F
ms.cm Values

(mol/L)

0.1 7.07 0.1 0.0141

0.2 13.50 0.2 0.0148

0.3 20.00 0.3 0.0150 r—(())loglgdlf{,]_

0.4 29.90 0.4 0.0133 e

0.5 39.00 0.5 0.0128 0.0130

0.6 48.00 0.6 0.0125 r=0.999

0.7 57.90 0.7 0.0120 0.012

0.8 67.50 0.8 0.0118 (=0 9966

0.9 75.50 0.9 0.0119 e

1.0 82.10 1.0 0.0121
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lonic Cond- I=F*Cond
Strength  |y+. EDHL Ms. e lonic +
(mol-L™) ' Strength estimated
0.3 0.3367 15.12 0.411 0.2880
0.6 0.2350 27.72 0.754 0.2050
0.9 0.1834 39.92 1.087 0.161
1.2 0.1512 45.62 1.242 0.1470
15 0.1289 51.62 1.405 0.1352
1.8 0.1126 61.22 1.667 0.1193
2.1 0.1000 71.22 1.939 0.1063
2.4 0.0900 78.42 2.135 0.0987
2.7 0.0818 86.12 2.345 0.0869
3.0 0.0750 93.12 2.535 0.0861

da yital)l Y abaall (e 4 ) sl Jalae ;g £ estimated

gl IS — sl Gasb e 4 ¥) Alladll Jdlas -y + EDHL

Ao 1 (3 lally A 51 5580 ol e U pusns Alxdl) ol o8 i (9) s
%25 Aa 53 (55 ¥ 5o (1-0.1) S o pauli pll iy 1S J slanal A sihal) ¥slxally

lonic Cond- I=F*Cond +
Strength |7 EDHL Me.cm lonic estimated
(mol-L™) >cm Strength

0.3 0.3367 14.33 0.3952 0.2947
0.6 0.2350 27.92 0.7700 0.2024
0.9 0.1834 31.62 1.8720 0.1871
1.2 0.1512 42 .52 1.1727 0.1536
1.5 0.1289 54.52 1.5036 0.1287
1.8 0.1126 59.97 1.6539 0.1200
2.1 0.1000 70.42 1.9421 0.1062
2.4 0.0900 79.42 2.1904 0.0967
2.7 0.0818 86.42 2.3834 0.0905
3.0 0.0750 106.12 2.9267 0.0766
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gie V) 3hally 4 0¥ 3 58l i bl e U guina Alladll Jalae o Cpw (10) U2
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lonic Cond- I=F*Cond | y &
Strength yt- EDHL Ms.cmt lonic estimated
(mol-L™) ' Strength
0.4 0.0858 4.42 0.4709 0.0723
0.8 0.0390 7.92 0.8437 0.0365
1.2 0.0228 11.42 1.2166 0.0214
1.6 0.0151 14.92 1.5895 0.0152
2.0 0.0179 18.42 1.9624 0.0111
2.4 0.0081 21.92 2.3353 0.0084
2.8 0.0063 25.62 2.7295 0.0065
3.2 0.0050 29.42 3.1344 0.0052
2.6 0.0041 31.82 3.3901 0.0046
4.0 0.0034 35.42 3.7736 0.0038

e V) (8 kb A 501 5 Al al el (o b gune Alladl) Jalaa 0 (i (11) Jsoa
%625 4x 1 5 Ysa (1-0.1) Sl & 503 gacall G5 IS J glaal A il ¥alaally

lonic Strength Cond- I=F*Cond | y £
(mol-L™) y . EDHL M e lonic estimated
s.cm
Strength
0.3 0.3360 9.65 0.383 0.2460
0.6 0.2350 17.4 0.690 0.2040
0.9 0.1834 25.7 1.020 0.1268
1.2 0.1512 32.4 1.286 0.1440
1.5 0.1289 39.4 1.564 0.1250
1.8 0.1126 44.6 1.770 0.1140
2.1 0.1000 49.4 1.961 0.1054
2.4 0.9000 53.8 2.135 0.0980
2.7 0.0818 58.1 2.306 0.0929
3.0 0.0750 62.0 2.461 0.0882
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lonic Strength Cond- |I=F*Cond | ¥ +
(mol-L™) ¥y £ EDHL 4 lonic estimated
Ms.cm
Strength
0.1 0.7147 5.6 0.092 0.7232
0.2 0.6331 11.3 0.186 0.6422
0.3 0.5803 17.6 0.290 0.5848
0.4 0.5412 235 0.387 0.5457
0.5 0.5103 29.7 0.490 0.5131
0.6 0.4848 36.6 0.603 0.4841
0.7 0.4632 43.6 0.719 0.4595
0.8 0.4446 50.4 0.831 0.4393
0.9 0.4282 57.7 0.952 0.4205
1.0 0.4137 64.0 1.052 0.4062

Aaalie Y G5kl A ¥ 858wl Gl e U g dladll Jalae a0 (13) Jsoa
%625 4 5% 55 ¥ 50 (1-0.1) 381l 4 502 gecall 2y 51S J laal A il ¥ alrally

lonic Strength Cond- I=F*Cond | y £
(mol-L™) y . EDHL Moo lonic estimated
s.cm
Strength
0.1 0.7147 7.07 0.0919 0.7238
0.2 0.6331 13.5 0.175 0.6497
0.3 0.5803 20.0 0.260 0.5993
0.4 0.5412 29.9 0.380 0.5482
0.5 0.5103 39.0 0.500 0.5103
0.6 0.4848 48.0 0.624 0.4793
0.7 0.4632 57.9 0.752 0.4532
0.8 0.4446 67.5 0.877 0.4318
0.9 0.4282 75.5 0.981 0.4163
1.0 0.4137 82.1 1.068 0.4047
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Lalie V) 3Lhlb 4 50 W) 358l el (i) e b pusne lladl) Jalas o G2 (14) 52
%625 32 % 50 ¥ 3 (1-0.1) Sl o gasiiall il € J glaal A yial) i alaally

lonic Strength Cond- I=F*Cond | y £
(mol-L™) ¥y . EDHL 1 lonic estimated
Ms.cm
Strength
0.4 0.0858 4.42 0.4709 0.0753
0.8 0.0390 7.92 0.8437 0.0365
1.2 0.0228 11.42 1.2166 0.0214
1.6 0.0151 14.92 1.5895 0.0152
2.0 0.0179 18.42 1.9624 0.0111
2.4 0.0081 21.92 2.3353 0.0084
2.8 0.0063 25.62 2.7295 0.0065
3.2 0.0050 29.42 3.144 0.0052
2.6 0.0041 31.82 3.3901 0.0046
4.0 0.0034 35.42 3.7736 0.0038

Thickness of the lon Atmosphere (& s¥) sall claw -4
Joe Culis Cpy oY sall o 38 55 iy s Sl Jslaa (A (d) (AseY) sl class (e yam
{(3) Dally ¢ T 48lkaall 5 ) 5all Aa 5 3 (D) ol si¥) 48 & 521 Ll

10° DKT :
4nNe®) c,Z° )

222 Ne (Al el 1.38X 10 1) (e il 2 ol ) sasl gl 2 5l el i K of
Oe s JS Clind axe Zo (RSl Sl s 5 4.8X 10 10 ) A g IV Ll @ ¢ 5 S 8l
Joe sl ala e SV sal) dlaw o) Aabaall 8 JaaBh g J sl 852 52 sall il 52
(Cm)gﬁ‘)\Jﬂ\ Bl J\JLAS@)JY\}AJ\&MJL@GMJ\P%JJ&@J\)J@J}M

e Leinlai vie (3) Aabaall JI ) (a3 4SS8 e daalill Gl 0¥ liad dae 3l ) g Sl § 5SIB
: ‘;Lﬂ\ Ja é\ (250 C ) BJ\); 4;)..\.: 4:1.1LAM dgna.d\

_ 4.3*107°Cm 4.3A°

(Q.CnZ%)?  (QC.Z%)?

d:

d

(4)

1

d=43*(>'C,z2%)2A°

1 o e
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21=>C.Z2* &

) ANl e Jiand i sl

-1
d=4.3%(21)2 A° ©)
| =F. Cond ol L

-1
d=43*[2[Fcond]]z =A°  ©

Gl 28 45 o SV sl aany (A Gs¥) sl dladdl o (i (15) a8 Jsaadls
G b e (6?§J4hb.a) s sl dlaw Claad suaall Aalaad) 3y yh e G gunal)
O £ M s A gaall aill ae A i)l 45 lae ie 5 Al eI Adlar¥) (uld

sall o lals Al e "Slmd ¢ i il 2l g Gl Lale Joasiouall il
4SS8 e Aaalill Ol ) il axe 3) )l g KT (5 )Y gall 5 o) 5 LS 5 6aY)

ol o (ald Sy Bl 48y Hlall 03ga 5, (3 ) Akl Aaladll aa b5 (3851 8 138

oy Sy 5 Alle A8y 5 450 e Sl Adlar¥) (i 8y pha (e B pilue i g SIS )
Alia sill el ie obial (7)) Aslaall Gty (0l) 552V o) o il (S ae

Al Aa a4 e 5 cwda gl B 4l S
1

10°DKT |2

d =
47Ne?(21)

N |-

10°DKT
47Ne*(2.(F.cond)) 0
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250C Ay Al Jladl) (8 A 5 3uSVL 3501 sall dlaws (15) Jsan

Jstaall (5 )Y sall 8 Al
1 0.5 0.1 Cul 5 yiSIY)
Found Found Found
(calc) (calc) (calc)
1.7559 2.485 5.5570 psd all iy S
(1.755) (2.4826) (5.551)
1.75764 2.48318 5.5559 p sl sl iy <
(1.75546) (2.4826) (5.55127)
1.757049 2.4849 5.55913 e geall i S
(1.75546) (2.4826) (5.55127)
1.5205 2.15077 4.81014 eladll Gy S
(1.52077) (2.15) (4.8075)
1.4934 2.15044 4.80846 psizall Gl 5<
(1.52022) (2.15) (4.8075)
3.0506 4.30344 9.63012 psnsall 2y ) oIS
(3.040559) (4.3) (9.61509)
3.042996 4.30447 9.6305 o5 paall ol i
(3.040559) (4.3) (9.61509)
Glua ¢l g calalaviuy!

) i A G 9 430 V1 8 8l Bl 3o ol 35 A8l jeSI Alla¥) o) -1

Na,SO, > K,S0O, > MgSO 4> CuSO,
il AL G ) 3ne 3L s Allat¥) 835 b aaluss 53U Aalal s sall Y1 ) )
O3S 5 e
(1M) ) e Adliag _}.-.‘S‘,):E’J( Na,SO, , NaQCO?,) 8l A0l il g ST Jillas )-2
335y Jsna il 8 Aadlonal) Colin ) 834 ) ey 53U A Y] i SV e e ullayl 1
Y i) G AR (5 g Cannns Allad) 3,0 il 8 el 5 ealdl) e i Y1 5 58 830
.Na,SO, > Na,CO; > NaCl >NaNO;
e Aoy L35 (I=F.cond) A3all J3A (e 3:SIl Calinal (F) cidlabaall zlisin 3 -3
A g 58 pile Al s Jillaalinly oSl dlia gill (uld SIS (e A 52¥) 5 58l (]
Al Sl dlaa sill (8 (8 5k (oo Baaa 4y sl Y sl e s 633 50 J5Y -4
AV slaal) A8l Aalus gy @l 5 il 13 3 =S duilal) sl

d= 4.3*[2.(|:.cono|)]%1 A

kel G ¥ il il S ) (i 5 5 (e e e A 35 (s AN i SN Al 0 Sy -5
alial ) 585 @l il oS Aallar¥) e cndall Jall culip 5] jadl da ja 580 A )3 (Say -6
QUSRI RVAIREEN




Diala , Jour , Volume, 39, 2009

s/ Al Al 5l b (5 il 2 23 ) eliges 5 b)) (3855 el ol ) sl 5 S
aall 0 eSl Jua il Ll (8 daalisall L dxala/ o lal) 40S/6 LiaSl)
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