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Abstract 
The study it includes  the recording of the spectrum of electrical properties.The electrical 

properties include the measuring of the electrical conductivity,then calculate the molar 

conductivity and the degree of dissociation. for the blend solutions at the room temperature . 

These samples have been prepared in different weight concentrations 

(0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8 g/mL) % as solutions then the additives (PEG , PMMA ) added as  

(0.25 g ) and ( 0.5 g) respectively , also the samples prepared by liquids mixing method before 

and after adding (PEG ,PMMA) polymer. 

The electrical properties include the measuring of the electrical conductivity and then 

calculate the molar conductivity and the degree of dissociation. have been measured,. All those 

properties have been measured for two cases before and after addition at room temperature . The 

conductivity of pure polymer and its additives used in this work are increasing with the increase 

of the polymer concentration.  After adding of the polymers to polyethylene oxide, the 

conductivity increases with the increasing of concentration for all additives , Noting the molar 

conductivity values decrease with increasing the molar concentration, note these values of the 

molar conductivity decrease after the addition of polymers, that dissociation values of the 

polymer decrease with increasing of concentrations 
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 انخلاصة

، ثى ت انكهشبائٍ تقٍاط انتىطٍه انخىاص انكهشبائٍت. وتشًم انخىاص انكهشبائٍت ظاهشةتسدٍم  تتضًٍذساست ان  أٌ هزِ  

أوصاٌ راث حهىل فً دسخت حشاسة انغشفت . أعذث هزِ انعٍُاث بتشاكٍض ي يٍ ًضٌحنودسخت انتفكك  تٌسانًىلا تحساب انتىطٍه

( PEG ،PMMA) بىنًٍشي إضافتى حهىل ثً٪ كغى / يم ( 0,8 - 0,7 - 0,6 -0,5 - 0,4 - 0,3 - 0,2 -0,1) يختهفت 

 بىنًٍشي انسىائم قبم وبعذ إضافتأعذث بطشٌقت يضج عٍُاث انغشاو( عهى انتىانً، أٌضا  0.5غشاو( و ) 0.25) هً تضافلاوأ

(PEG ،PMMA.)   ودسخت  تٌسانًىلا ٍتانكهشبائٍت ويٍ ثى حساب انتىطٍه تانتىطٍهٍوتشًم انخىاص انكهشبائٍت قٍاط

هبىنًٍش انُقً ن ٍتانتىطٍهإٌ ضافت فً دسخت حشاسة انغشفت. لاانتفكك. وقذ تى قٍاط كم هزِ انخظائض نحانتٍٍ قبم وبعذ إ

 إٌكسٍذ انبىنً اٌثٍهٍٍ، ود يع صٌادة تشكٍض انبىنًٍش بعذ إضافت انبىنًٍشاث لاداوانًىاد انًضافت نها انًستخذيت فً هزا انعًم تض

تُخفض يع صٌادة انتشكٍض  سٌتانًىلا تانتىطٍهإٌ قٍى   لاحعَ و،  تشكٍض ندًٍع انًىاد انًضافتانصٌادة  يع ٍت تضدادانتىطٍه

 .كٍضاتشان صٌادةيع  ضانبىنًٍش تُخفأٌ قٍى انتفكك يٍ و، سي بعذ إضافت انبىنًٍشاث انًىلا
 

1.Introduction 
The development of polymer electrolytes has drawn the attention of many researchers in the 

last three decades as they find applications not only in secondary batteries but also, in other 

electrochemical devices such as super capacitors, sensors and electro chromic devices, etc. Solid 

polymer electrolyte may generally be defined as a membrane that possesses transport properties 

comparable with that of common liquid ionic solutions. [1] Polymer electrolytes are ionically 

conducting polymers formed by dispersing a salt at the molecular level in a high molecular weight 
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polymer such as PEO.The high interest in these materials is due to technological applications as 

solid electrolytes in electrochemical devices such as batteries, display devices and sensors. They are 

also potential candidates as hosts for drugs to be delivered iontophoretically. The interesting 

properties of PEO are its relatively high melting point, [2] In recent years, polymer based solid 

electrolytes are of major technologies important due to their application in various electrochemical 

devices such as high energy density batteries, fuel cells, sensors, super capacitors, smart windows 

and display devices. The studies on these existing polymer electrolytes are based mostly on PEO 

and its copolymers because of their strong solvating ability with a variety of monovalent, divalent 

and transition metal salts [3] 
 

2  Experimental 
2-1  Materials and Method 

The materials used in the study divided into basic (PEO) and its additives (PEO-PEG) and the 

(PEO- PMMA) blends were prepared by liquids mixing method ,the appropriate concentrations of 

blends were (0.1 ,0.2 ,0.3 ,0.4 ,0.5 ,0.6 ,0.7 ,0.8 g/mL ) %   are dissolved in (250 mL ) of 

Dimethylformamide (DMF) under stirring with heat 30C ° for 120 min. then the electrical 

properties that include electrical conductivity , molar conductivity and the degree of disintegration 

are Calculated  .Where the  conductivity of a solution is highly dependent on its concentration of 

dissolved and sometimes other chemical species which tend to ionize in the solution. 
                                                       

2-2 Electrometer 
Conductivity meter is a device manufactured by (DDS-307W) company, British, , and that 

found in College of Science-Babylon University . The device has been calibrated to take 

measurements with distilled water and compared with tables and the percentage error in the device 

was (± 0.001). Figure (1) shows that a picture of a device that is used to measure electrical 

conductivity. 

 
 
 
 
 

 

 

 

 

 

 

Fig. (1): Electrical conductivity meter. 
 

2-3 Theoretical calculations 
2-3-1 A.C. Electrical Conductivity  
  

   The electrical conductivity (σ) of an electrolyte is inversely proportional to the measured 

resistance (ρel.) of the cell constant (Kcell) [4]:     

 

σ = Kcell / ρel.                                              ………………………………..(1) 
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2-3-2 Molar Conductivity 
 

   The molar concentration of the same solution and given by the following equation [5]: 

  
mC


           ……………………..…. (2)  

Where (Cm) is the molarity, in mole per volume. ( )  is the Molar Conductivity and (σ) is the value 

of its electrical conductivity 
  
2-3-3 Degree of Dissociation (DD.) 
   The degree of dissociation is given by the following equation [6]: 

    DD  o
/.D.D              ………….…………… (3) 

   Where )(
o

  is the extrapolation of molar conductivity to the infinity dilution and is obtained 

from the drawing relationship between the square root of the molar concentration and conductivity 

and the point of intersection of the curve with the (y) axis represent it. The value of (ᴧ) is less than 

)(
o

  according to Estewaled law, where the (DD) equal (one) for strong electrolyte and (zero) for 

weak [6].  

 

3. Results and Discussion : 
3.1   A.C. Electrical Conductivity 

The measured conductivity of ( PEO ) before and after adding ( PEG , PMMA ) polymers for 

different concentrations was plotted in figure (2) and figure (3) . This figure shows that the 

conductivity of pure polymer and its additives used in this work are increasing with the increase of 

the polymer concentration. Because increasing the number of ions and free electrons on a regular 

basis and that lead to an increase in the electric polarization of the solution and so increase the 

electrical conductivity and aqueous solutions tend to be conductive electrolytes to increase 

ionization at all concentrations . After adding of the polymers (PEG , PMMA ) to polymer PEO, the 

conductivity increases with the increasing of concentration for all additives. The explanation for this 

is the additives polymers create new paths within the solution allows for the charge carriers passing 

then increasing conductivity . this is agreement with [ 7, 8 , 9, 10, 11,12,13 ,14] . 
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Fig. (2): electrical conductivity vs concentrations of PEO before and after adding (PEG) 

  

 
 

Fig. (3): electrical conductivity vs concentrations of PEO before and after adding (PMMA) 
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3-2 Molar Conductivity 
The values of molar conductivity were calculated theoretically by using equation (2) and the 

results are shown in figure (4) and figure (5). Noting from figure the molar conductivity values 

decrease with increasing the square root of molar concentration, and the reason for this is due to the 

solutions that does not happen any interaction among molecules and the electrostatic repulsion 

between particles that generated leads to a decrease in bonding molecular between polymer 

molecules and the solvent, which lead to increase the dimensions of the polymer and consequently 

to slow down the movement of ions . The conductance molar values increased after the addition and 

the reason for this is due to the increased powers Vanderfz to attract and arise from the attraction of 

particles with each other due to the formation electrodes temporarily on the particles due to the 

addition polymers (PEG , PMMA ) and the polymer molecules being large it has the ability to 

polarization inductively which in turn leads to increased connectivity molar and this result obtained 

by researchers agree [ 7, 8 ] . 
 

 
Fig. (4): molar conductivity vs concentrations of PEO before and after adding (PEG) 

 

 
Fig. (5): molar conductivity vs concentrations of PEO before and after adding (PMMA) 
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3-3 Degree of Dissociation 
The values of the degree of dissociation of the ( PEO ) polymer solutions before and after the 

addition of (PEG , PMMA ) polymers are shown in figure (6) and figure (7), that dissociation 

values of the polymer decrease with increasing of concentrations and the reason for that is due to 

the law of Ostwald (stating that the degree of dissociation of the electrolyte increases with the 

degree of dilution of the solutions) , figure (6) and figure (7)shows that the molar conductivity 

values for both cases before and after the addition of polymers. This result is agree in behavior with 

those obtained by researcher [7 , 8]. 
 

 
Fig. (6): degree of dissociation vs concentrations of PEO before and after adding (PEG) 

 

 
Fig. (7): degree of dissociation vs concentrations of PEO before and after adding (PMMA) 
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4. Conclusion 
   The summarized  results  from  this work are the following: 

1. It is found through the study that these polymers appear a continuous  change in their physical  

properties (electrical) as a result  of adding (PEG) to (PEO) as  the  (PEO- PMMA) led to the 

improvement of these properties. 

2. The addition of )PEG , PMMA) to (PEO) led to the improvement electrical properties as The 

conductivity of pure polymer and its additives used in this work are increasing with the increase 

of the polymer concentration.  After adding of the polymers to PEO, the conductivity increases 

with the increasing of concentration for all additives , Noting the molar conductivity values 

decrease with increasing the square root of molar concentration, we note these values of the 

molar conductivity decrease after the addition of polymers, that dissociation values of the 

polymer decrease with increasing of concentrations 
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