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Introduction 

Nitro methane is an aprotic solvent with high polarity Which is used in a 

variety of applications
(l)

 There is many   . 

project between nitromethane and many kind of R - OH and Ar-OH at 

diffract temperature. But Less then between nitromethane and cyclic 

compound. 

         Nitromethane has been chosen as the polar component nitroalkanes 

are chemical compounds that are liquids at room   he have reflected in 

their high dipole moment temperature 
(2)

the y and dielectric constant. 

          In this studied we had suggested that dipole induce dipole - and 

charge transfer may be happened between nitromethane and   pound for 

the diple pound in the cyclic compound in the other hand they have 

hydrogen bonding which is accuse between -N o2 grop and hydrogen in 
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the cyclic compound. 

      We suggest hexane to compact the . . Pound effect as a molecular 

Interaction in this work. 

In this work densities as a excess molar volume and Refractive index as a 

(n
ε
) excess molar refractivity over the range of composition at 

atmospheric pressure and in the temperature (298.15 K) were measured 

from these experimental data we have obtained thermodynamic properties 

of this mixtures. 

        M.G. Santos and C. G. Losa
(3)

 was studied Excess volumes of 1 

.1.2.2 tetrachloroethane + tetrachloroethylene and of 1 .1.2.2 

tetra - chloroethane and of tetrachloroethylene with cyclohexane benzene 

at 303.15K this work show positive deviation from ideality in Excess 

molar velum for Benzine and cyclohexane and they behavior that to 

confirm the formation of a molecular complex. 

        R.K. burfat and A.J. Richard
(4)

 was measured densities and 

Refractive index to calculate specific volumes and of organic Liquids that 

is contained hexane, l-Hexene, Cyclohexane, Cyclohexane 1.4- 

Cyclohexadiene, 1.3- Cyclohexadiene, Benzene and many organic 

Liquides in 293.15K , 295.15k 
       J. troncoso, C. A. Tovar, C. A. Cerdeirira, E. Corbollo, and   Romani 
(2)

work  in Temperature dependence of densities and  speeds of sound of 

Nitromethane with butanol in the range (288.15-308.15)K they show 

negative and positive bivitiation in VE and speed of sound. 

       Chein - H. Tu , S. L. Lee. And 1. 11, pang
(5)

 work in Excess volumes 

and Viscosities of Binaiy Mixtures of Aliphatic Alcohols (C1 - C4) with 

Nitromethane at range (293.15K , 303.15K 313.15K) and show tow kind 

of deviation in VE , nE positive and Negative Divation 

 

2- Experimental 

Cycloheane and cyclohexane were Fisher company in purity more thatd 

98% Benzene 1, 3 cyelohohexadiene and 1, 4 cycohexadiene were 

obtained from FLUCA in purity 99% all components were dried over 

molecular sieves (Aldrich, 0.3nm) Nitro methane was distilled through a 

glass column (23-mm 1. d and 470 - nm length, teflon mesh packing) 

under nitrogen. The other components were used without further 

purification the purity of solvents was further ascertained by measuring 

their densities, and refractive in dexa at 298.15K (table 1) which agreed 

reasonably with the corresponding literature values. 
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A11 dried liquids were boiled to remove dissolved air solutions of 

different composition were prepared by mass in a 25.cm
3
 Erlenmeyer 

Flask provided with a joint stopper using a mettle AB2OA balance with 

an uncertainty of + 0.1mg. 
 

3. Results and Discussion 

The uncertainly in the mole fraction is +5 x 10
-5

 Densities were measured 

using a DMA - 58 vibrating - tube centimeter (Ant or paar Graz/ Austria) 

with stated uncertainty of +0.00002 g . C m
-3

 . 

        The temperature in the measuring cell was reglated to ± 0.01K the 

uncertainty of the density measurements was less   than + 0.001 g. cm-3 . 

Refractive Index (no) were measured for the pure component and for 

mixture to the five system in diffract mole fraction at 298.15K and by 

using sodium line (y= 5893 AO) in Refractometer types (Tafesa) in 

accuracy not less than (+ 0.0004) in all the measurement, the Tempreture 

is constant at (298.15K) by using the water bath from schott - Gerate CT 

1 1 50 Thermostat and that is contains thermometer hewlett - Packard - 

model 201 Aquartz Thermometer. To' get high accuracy we are used 

distill water and methanol to chide the Refractive Index in (298.15K) and 

that is lead to good result for the measurement  

         The experimental densities, and excess molar volume for all of the 

binary mixtures are given tables (2) the molar excess volumes, VE, have 

been calculated from density data according to the equation  
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Where p is the density of the mixture and Xl, p1, M1, X2, p2 and M2, are 

the mole fractions, densities, and molecular weights of pure components 

(1) and (2) respectively. The       Deviation from Refractivity (ne ) is gi 

ven by 

 

 

 

 

 

         Where (N mix) is the Refractive Index for the mixture, nl, n2 

Refractive Index for the pure component Nitromethan (X1) and 

cyclohexane, cyclohexane, 1,3 cyclo hexadiene, 1,4 cyclohexadiene and 

Benzene (X2), X1, X2 the mole fraction for Nitromethan and another 

cyclic compound respectively. The 
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Figure (2): Excess molar refractivity for the binary mixture of nitro-

methane (X1) with cyclohexane, cyclohexane, 1-3 cyclohexadiene, 1-4 

cyclohexadiene and benzene at 298.150K. 

In the system studied, excess molar volume are get positive value in all 

component with Nitromethane but the area of positive value is defrant 

from component to ather in this arrangement Cyclohexane ) cyclohexane 

cyclohexadiene )1,3 cyclohexadiene ) Benzene Thise arrengment 

happened because molecular infraction was depend in these system in 

dipole - dipole and dipole 
induce dipole between electrons of -N o2 group and the - bonding 

electrons. So the excess molar volume is vary small value in Benzen 

because the molecular infraction is vary heigh from the a there 

component. And the positive value for excess molar volume were get low 

value when the mole fraction get high value for Nitromethane. 

 

1 ,3 - cyclohexadiene were get less then Benzene but larger than the a the: 

component because the- bonding in conjugated system heals to happens 

interaction between Nitromethane and 1,3 cyclohexadiene are stable more 

than the ather component. 

As we found the positive volume in VE in creas in low mole fraction of 

Nitromethane thane arrangement will be chang to get low for VE when 

the mole fraction for Nitromethan get high value. 

 

And the VE will get negations value in Benzen and 1,3 - cyclohexadiene. 

The figure (1) show these interaction between component and 

Nitromethan'e. 

 

Approximatly the same interaction are happened when the Refractive 

index are masuread than get the Diviation from Refractivity. And the 

shape of the interaction are get the same size and shape from VE. the 

figure (2) show this interaction in this work we found the positive VE in 

low mole fraction of Nitromethane than it will be decreases in high value 

of mole oration of Nitromethane and it will be get negative shape in 1,3 

cyclohexadiene and Benzene and for the same cause of molecular 

interaction Dipole - dipole. 

that is happened between (NO2) group and (11 - bonding) in the 

component respectively. 

 

Data on derived densities and Refractive Index at 298.15K 

are given in table (2). The results of VE and nE for each mixture are fitted 

tothe reddish- Kister (14) po1ynom ial equation of the   form 
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ABSTRACT : 

 

  In this work molecular infraction was found and measured by using 

density and refractive index for the binary mixture of Nitromethane (X1) 

and some cyclic compound (cyclohexane, cyclohexane, 1-3 

cyclohexadiene, 1-4 cyclohexadiene, benzene) in 298.15K. by the density 

and refractive index we calculate the excess molar quantities in excess 

molar volume and deviation from refractivity. The clear molecular 

infraction that is hapend in this work dipole - dipole. 

for all the results we fited it by using the squar method and calculate the 

standard deviation by using the Redlik - kister equation 
 

 

:-  الخلاصــــة

 كلفن فً نظام مكون من 298.15بأستخدام قٌاسات الكثافة ومعامل الانكسار عند درجة حرارة 

 ساٌكلو 3-1,ساٌكلو هكسٌن , ساٌكلوهكسان)الناٌترومٌثان مع بعض المركبات الحلقٌة السداسٌة 

امكن حساب الحجم المولً الفائض وانحراف   (بنزٌن , ساٌكلو هكساداٌٌن 4-1,هكساداٌٌن 

. الانكسار المولً الفائض لكل الانظمة 

داٌبول القٌم المستحصلة –وجد ان نوع التداخل الحاصل فً هذه الانظمة هو من نوع داٌبول 

ومنها  Ridick-kisterعملٌا تم معاٌرتها بأستخدام طرٌقة المربعات الصغرى وبأستخدام معادلة 

. تم الحصول على معاملات المعادلة متعددة الحدود والانحراف المعٌاري 
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