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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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03 25.7 09 00350 | 2500
0.4 32.4 1.2 0.0370 '
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0.9 58.1 2.7 0.0464 '
1.0 62.0 3.0 0.0483
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0.6 36.6 0.6 0.0163 r=0.999
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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

Gl Y aleal) (g A Y1 Alladll Jalas ;¢ estimated

cesall IS — (gl 3ok (e 4 Y Adladll Jelae -y + EDHL
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lonic Cond- I=F*Cond +
Strength |7 T . EDHL Mo et lonic estimated
(mol-L™) > 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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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
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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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(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

Faaliie W) 3kl A ) 8l bl e U smina Zalladl) Jalae i 0 (13) Jsaa
%625 Aa )2 5 ¥ 5 (1-0.1) Il o 03 gucall 2y ) 5IS J slaal A yiall ¥ alaally

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) G5l A W) 58w el e L guone Aladll Jalas o (o (14) 52
%625 Ax 50 (50 V5 (1-0.1) 58I Al o spuinall G 58 Jslaal da il ¥ 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

d:

Thickness of the lon Atmosphere
Joe @iy Cpy oY sall o S 5 iy 5 il Jslae (8 (d) (Ss2Y) sl class e oy
(3)4§ML\‘ T MM\::J\)AJ\‘\AJJ‘JA(D) &fl—\ﬁ‘}{\‘\g&tﬂ)ﬁgﬂ\@}!\

10°DKT

4nNe®) c,Z°

2

©)

222 Ne (Al el 1.38X 10 %) (Sl silse culd ) sasd gl 2y jall el culi K of G
Oe g s IS lind aae Zo (A€l g 1SN as 5 4.8X 10 10) A s pSIV) Aiall @ g y\S
Joe i aaly 30 21330 eV sall dlaw o)) Alslaall 8 LS5 Jslaall 853 e sall i g2Y)
(Crm) @Y sall 3850 05 WS 5001 sl o Jiy ety eyl ya a3 g i) 5 Jaws ol

e lulai vie () Uabaal) J) A1 (K0 4888 (e Aaalill Gl 5l Giliad dae ) 5 Cud g S
s al dsal A (25° C ) ol da s dilall Jillsal)

4.3A°

d

d=43*(>'C,z2%)2A°

_ 4.3*107°Cm

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

1

AR

(4)
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21 =>C.2* &

) A e Jiant (e el

-1
d=4.3*%(21)2 A° ©)
| =F. Cond Ol Las

-1
d=43*[2[Fcond]]z =A°  ©

Gl o A5y Jdlall (any 3 S oY) sall dlandl o oy (15) @8 Joandl
Gk 0o (6 Ay Al sV sal) dlen Clual suaall Alsbaadl ok e 0 gmindl)
O 130 M s A penall sl e Ay il ) 45l die 5 Al e S Aduar¥) 8

sl e s clly e Ui ¢ i il ail) e il b Leale Jeaniosall il

4888 e Aaalill Gl ) ik axe o) gl g KU (g Y sall 3 5l o) WIS 5 oY)

Al o il (S 3aaall A4 Hlall 03ga g, (3 ad) A dail) Alaleall aa ol (3l 3 138

Ao JS8 5 Alle A8y 5 400 e Sl Alla) Gl (5 ke (e B dlae i) 5 SIS 50 Y)
Alia sill el ie olial (7)) Aslaall Gty (0) s sl lans s (S 4l

Ao Aa a4 die 5 cuda gl (A 4 S
1

10°DKT |2

d =
47Ne?(21)

N |-

10°DKT
47Ne*(2.(F.cond)) 0
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250C Ay Al Jllaall (8 A% 5 iuSiVL S 5¥) sall e (15) Jsan

Jstaall (5 )Y sall 8 Al
1 0.5 0.1 Cul 5 yiSIYI
Found Found Found
(calc) (calc) (calc)
1.7559 2.485 5.5570 ps paall Gy S
(1.755) (2.4826) (5.551)
1.75764 2.48318 5.5559 p sl sall iy S
(1.75546) (2.4826) (5.55127)
1.757049 2.4849 5.55913 s gall Gl g 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 pspminall Sy H<
(1.52022) (2.15) (4.8075)
3.0506 4.30344 9.63012 psnsall a5
(3.040559) (4.3) (9.61509)
3.042996 4.30447 9.6305 psd el ol i
(3.040559) (4.3) (9.61509)
Glua gl g laliviy)

) i A G 5 A0 5331 8 58l B0k 5 2o 35 A0k eI Alla¥) o) -1

Na,SO, > K,S0O, > MgSO 4> CuSO,
Ll A G ) dae 80l sy Alleai¥) B3l 2 anlut 53N Dpalal doa el Y (O ()
O 38 i S jesd)
(1M) & Jeat ddlisg ‘}:‘S“)ST‘)( Na,SO, , Na2C03) Al 400N il 5 ST Qs )2
3335 s Janmn sl 8 e losal) i) 5 3 sy 530S0 Aala) i 5 SOV e o] dllayl L]
Y il o5 AR (5 g8 Cupnns Alladl 3,0 i) 8 cral 5 il aa A 5 5 5801 8L 50
.Na,SO, > Na,CO; > NaCl >NaNO;
i iy Sl (1=F.cond) A3all JM& (e 381l Calindd (F) o abaal) Uil o5 -3
A g 58 pilie Al seane Jallaaiily oS dilia il Gl JOIA (e 430 531 5 58 Gl
0 o) Aum ) (W8 sk (o B A sl ) sad) lans sm 35 50 J5Y -4
(YIS slaal) 8N Adabis 53 3 5 Canall 138 8 S Al Jlanall

-1
d =4.3*[2.(F.cond)]z A°
kel G ¥ 8l Gl JIS) o Gl s yiSI (g e Al 535 (5 A Sl JSI Al )3 Sy -5

alaial (5 58y el @Al o<1 Allany) e cudall J jall culio sl jall A ja il 4y Sy -6
Sl gl 2

Y¢
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] At 1) Ayl 3 (g patl) s 22 £ lipe 5 Ol (853 gl il 1| il Sl
il AL el Jua gill il 8 daalisall o dadla/ o slall 430S/6 LaaS))
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